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F orew'~ordI

It Is iImpicit 11,; well its eXpl)i(iInii this voliiiiie thlt, III t ille of wair, the
5jpeciai t ies of 0111tliii iii111ology anid ut ohai i igology carrly at doublde bii iulenl "Med ical
offlicers workinrg inl thI ese fields, in ust freat hi r-ge niumbl ers of at jellt" 5with ciuoml-
1)la jilts relera ibe to the eves, enils, nlose, alnil thri oalt exacutly ats t Iviy wouldl iM
(iV dii 11 praict ice. Thiey Iiliust pirescrib e "hisses, for iInstan lce, amu le set it

that t hey arell provided antd fit tetd. The~ v ust treat u pper-res)i rat orv in fee-
tions. '[hev inlit, at t lie sa rue t inie. treat coillda t-incuirredi Injuiries. These

iuij Ili( t 1ies Inu' ot be lel till Illii t I liviselvves g'relleraIliv speaklilng thI ey stldoila lin--
but their enid results 1111Y iniflulenice thle soltdiers whole fiit ire- life.

Ill hoth Ipit t~~liltI hlliology antd otolaryuigology- inl World War II. thle problemls
of' peaicet iltic and( Wit H illi sollnd mi e o'rfliippedl. A Ipt'lcet hue. cli iefly
int liist ria11. p~robllemi. for inlst ililev, Is th lie llufll gl ellent of' linlt ralociila i f'oregirn
b)0( Itvs. Iii~ll iitheti'111llitlll of t liese iI ivie isafrIcVirbre
quaiii fIt it atI v el~y. It is also at fill ihetiuv er lamrdcnl q natliut it 'tlv .N eca use of thle
detst ructivie t'fft'tt of woluiiidil- ig aenits. ( )t itlis exter'lill is atI 'tt iit'vlt petwit'tillie
pr)i'hll inl lan .i pI . i prs tof' thle Unllitetdt Staltes. Ill World War 11I, it wa1s a1 ma1jor

problemtll i ttrtitilln a llt'ts ill thet Troics Not lmaniy pattit'n ts suifferiing from it
rte{JMIT4,1 1ospitl lviZI oli 0 IS is1111', Iblit ¶ ei'WIT5 wiotel he111less, aill eiioriiiolis loss
of dii1 ,iv daYs froml t his caulse. Ariliv rtetotrts show thalt dulring, thle W2ii, aIpProxi-

flicitilii ts onl til 'Xt'iist't-frtlli-di-ll* v basis anld thlit each of' t itse paienvits, lost, oil
teli' veiagt'. appromiiua ttly I I days, frolill tlity. O bviouisly. t his part icuilar

ctatlit ioul tov'tiijediet laIrge at' o)1tf thle t iiit of iiieulical offhcei's 21'siIlied tto out-

p)1 Iivilt tlisp)t'lisarit'S. lI'lt' uppe~tr-resJpira itory Infect ions which formiti aSig-
Ilifit'allt palrt of' theit office ort etf 411i ottdaIyiigrolo~*St l tatt iiatis

int'rt'ast'd bothI qulmaltitativilv and1( tjI.II1:Ii~tIvt'v Inl teitaiili art'is Inl wlirtinllt.
This was parly.N bt'calise tf' Special chum talic coilditltionls, lpirtl lvN becaulse of thlit
conditilions iintler which'l soltlit'rs llt't'tSsarilv1 livte, :111d Part lv beca use, theoste ill-
fec t it ui it 115 [TI~SU t of' thlit exigt'nicivs of Warifare,u' were oft en nt'lec vt cii at t illi es

when t hey liiiiilit hiavt' beenl abortvi t'd tu ratlil t'ontrtollt'd.
Oit' tof tw lit l tie-i's ii feat iii'es of t his voluimie is thle story * lioft'e tleve'ltop-

lIvlilt of ilt'w I t't'iiiijms. All Inst anctt Is t lit' llllinai-vilit'lt of' stelttett'ed cast's of
jpsYt'logt'iiic telit'llflt's b) liart'tusYlIthesis. which niarkt't a1 tist int't adalvince Inl
lit t reatl lel'1t of thlest' as1es . Antothe 1i'ii t lit' tevlt' tpilivitlt tof act'rvNh.I c 'v, es. whichl

is an1 (xct'lh'iit Illiistra~ttion of1 th li' 'tllilbillt't t'tootrat ion antd opetratiton tof, thle
Medical antd Dental C orps. Tlheste eveN is hald nuilivi-llt'i aiuvaiuitiigt's ovt'rI thle
glass eves forniirlY used. 8t'callst t l'vy could be fit tlt't indtivitduall., th ,t' looked
fir muore' nat iall.1 aInd t he were allso fari lilloic praict ical betcause thle factor of
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Tb e e. e cen ters set ill) iii ovetrseas thIit't t('', whticli were sni affedl with spe-

c'ially t rainedl persol~.0ltnl aitnd equjip lped vitiii sp~ecial a1pp)11 il ISan t l(i st Il nei the s,
provitled oiutst andinig (care. WvithI et'otiohtly of jpersotiulel and equipmn ltl~t, andi
were i'esprousi l~l for' IN ce onsrv at ion of mnany eves wMi El in the a I sene of
such Ihigh ly spec'ia lized anallgreilen t .ill iglt well lii t ln lost.

A n outistandin1 jg accompllishmtlent inl World War II wvas thle extens.ive and1(
excellenit p)rogra ins of ri~albit at ion for blindeIad ittl(labtne(I camiuathis. The
pr'ogrami fotr th li'blindedC~ set 11 ill Wor1ld War I andt Cont11inuiedi inlto p)Ctlet nile
was 1)01I ext ensve and texellnt. as5 is j)Illt outI Wi t t his voline 'Mi p~ro-

gram for reilta ltat ion of th li&la fenet in W~or1ld War I was less ext nsve and
cons~idetrablyIv lss sat isfac'tory. Inl W~orld War II, b)othi programs wvere re-
inst ituitted ainti were expande'd anti broadlened. The pruogramt for thle hard of
hearing has been Carri'd over to the p~eacet ime Army, in which loss of hearing
is a contimlig prldeItmi.

Thte objtective of 1)oth of these p)rogramfs was the reaijiustimn'nt of the
casualtyv to a1 useful life, by tt'achiing him to mtike thle fullest ust' of' Itis resid ual
sight or hearing. if tany m'ist ed, anti, if' it tHid not, by teaching him to lbecomne
ifldelptntltn t whit iut th lt' us of t best spveial senst's. Tltt programns wevrt set
itp) withI couragge atnd imagination, anti thlit results w'ter inspiriniug. It is reassur-
ing to know t hat Ite I iunanit v which underltiy thIem also iinderlay thle treat ment
of aill wvartimet casualties amiong- UnitedI State's troops.

S. ]B. FLAYS,
M1 ajor Ge mt (P0,
The Suhrgeon Gtiierai.



Preface to Ophthalmology

This sect m io olnl t Iialiiologgy ill the hiist ory of t Ilie Armly 'Medical D~epart-
mien t inl World War 11 is based On (1t leWork anud epeVrienlce Of tile Chiefs; Of thle
Ophthlalmology Branch inl thle Surgeon General"s O)ffice, thle overseas conlsult-
anits, an mllied IicalI oflicers cmn(ei'ne~l w~ithI problems rela ted to the eye. It, is a
record of adiniiiiist rutive I)ihist'5 and1 thle clinical aspects of oph thlalmology, as,
reflect ed in thle p~olicies and practices concernedl with bloth titlie sp~ecialtyV and its
assoc'ia t ed activities, such as thle op~tical iind artiificial eye pro~gra mms and, most
significant ly, the progrni111 for thle rehabiali tat ion of l 1indedc~ casual t i('. Somle
of thle Clinical procevdures decscribedI mayV seemn, a dlecadle hit er, omit moded and
a rch a ic, since ne(wer 111(1110(1 havye b~eeni develop~ed ini thle progress of 01)11thai-
nioloprv bu11t thle adliiinist ratilye exp~eriences nulv Serve as at basis for tilie Coll-
soi'vtioii of thimu and energy in the even of another conflit.

The work of thle t hree chiiefs of the OJph thialnuologgy Bra nch was- made a
great (deal less biurdensomie andl even plea(sanut b~eca use of' thle coopjerat ion and
hielpfuilness of thle chief, Surgical Consult ant s D~ivision, Brig. Geni. FriedI W.
IHankin, 11 C. and Ids dep~iutis, Col. 11. Noland (Cart er, MC, a 11( later Col.
M\Iichiael E_. Dl~la key, MIC. Their respective sense of' eq uanimiity muade thle
adnunistrat ion of thle 01)11thlauujic prolems comisidera lily ligghter.

Tile op~tical p~rogra m, wlhichi was undher thle Supply Service of' thle Surgeon
General's O)ffice, wats conducted inl frict iolless' (ooper t ion withI thle Opit hal-
mologvy Branch. A large share of thle credhit f'or its eflective operathin is du e
to thle able admuinmist ration of IA. COL. Walt er Pot ter, SniC, and 'Mr. Stanley
Rybak. The adininistration and supply details of the artificial-eye program
were most caPably handled by Mr. Ryba k.

That. blinded casimalties would become a. major prob~lem was app~iaren tly
overlooked1 in thle early st ages of thle war. Not, until casualtie's began to arrive
frmn overses was it realized t hat, excep~t for (Iefintike treatmuent, lite provi-
sion had been made to prepare thle newly blinded so1ldier to aWYKust to hIds new
way of life Lt. Col. .James- N. Greear, Jr., NIC. then chief' of tilie eye section
at Valley Forge General H ospital, was certainly thle guiding light, in initijating
whiat. soon beca me anl Out st anding blind program. It, was thlroughi his efforts
that, the first Army program was inaugurated at Valley Forge. This work
was lateri ext endled to D~ibb~le General Hospital on tile wvest coast. under the
sple(ndidl leadership of UA. Col. Norman L. Cutler, MIC, and to the Old Farms
Convalescent Hospital (Sp), Avon, Conn., under the command of Col. Fr'ederic
11. Thiorne, NIC, ain ouitstandi~ing Army ophltalmniologist. The Armlyrehlabilita-
tion program for the blinded couldl, howev'er, hiive been a failure without the
guidiance and efforts of such men as Alan Blackburn, director of training at
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Old Farms; Richard Hoover; Paul Conlan; Warren Bledsoe ; Russell Williams;
and Raymond Frey. Capt. Linus Sheehan, M(C. of Valley Forge, also (lid
outstanding work.

In the preparation of the history of ophthalmology in World War II,
inclusion of certain phases was made possib)le l)y the use of published articles.
Sincerest thanks are due to the officers, now civilian doctors, who gave their
time and effort to these special articles.

NM. ELLIOTT RANDOLPH, M. D.



Preface to Otolaryngology

X~ai otoarvgolov ha may pls~.It is t lie Still tot al of t lhe Specialty
experience of utedicad officer-, who gave the service and of the soldiers who
receivedI it. Ii at worldIwide enicouteri (, such 115 Worl War1XXI 11. iIalVy imi)port ant
incidents and events were eit her not recorded or were lost ill the mas~s of
11ilin inst rat wve procedutre., lesigned to collet thle dIat a for thle med ical 1 1isto, -i.

lPlivicia us, arie seldomi tra inedl as Ii ist oria us, and( thle inftormiatlion that calli
he of assisance to hut tre ge~nera tions is not alway, s easy to select . In th1is
history, anl at t empit hlas beeni Ina(e to pumt down thle iuia in events which seelil to
he oh value. but dile a pology is made for a ny seriouis oniissions. eit her of events-
(uring thle conflict or of the name f t hose whose contribuit ion well dIeser'ved
to be included.

Ill whlat followvs are g-eneral stat emen t', of policy and Spi5ecific details of
implort ant phiases of comnbat ot ola rynggologyv. Thlere were so ninny well-
quialified specialists wvho served that it has beenl diflicult to s'lvec i all of thle

Conl t ribuiit ions wvliichI were m adle. rhv d ay-to-a carie of the tigl it ing arim ies,
r'equiiired mlost of' thle specia lists, profes-sional timev, and thIiis was cli eerf idly and(
con tinujously a va ilable. hothI at oinle and abroad. Assignmen t of medical
Officers to strate~gic posts, arraniging, foV regional Cons ultat iou, and association
withI colleagues in thle coinntries thlrouigh whichtlie t armies p)awedl was a constant,
mission of thle admi i it rat ive cli iefs.

The a utliars, of thIie various chiapUt s were chosen because of their out-
standing. qutalifica tions and con tribuit ions. Thiey, as well as many others,
were Const ant ly alert to 1t li lossildi-i ties of graining extru' knowledge hvom their
exp~eriences. Tihey were p~reviouisly, an(1 they continue to b~e, leaders in o10-
laryng~olo~gy ill civilian life.

For all of us who ret urned to the country we defendedI, there will always
he a glow- of sat isfaction and an enrichment, of life gained from our Army
ser'vice.

In thle coni pila t ion of t his history. special appreciation is exp~ressed to
Tli e Suirgeon G;eneral and hIds staf for ther tremendous hielp Nv it Ii t lie mass of

detail work.NORTON CANFIELD, NI. 1).

X111
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Admninistratiive Aspects of Ophthalinology in
Zone of Interior

M!. Elliott Ranldolph, -11. 1)

mIsTroRCAL NOTE'

Clas.,ification and Assiginient of Personnmel in World War I

The Section of Ophthalmology inl the Surgeon Greneral's Office inl World
War I was anl outgrowthI of activities whi11ch beizan11 before thle enitrance of thle
United States inito the war. Inl 1916, thle C ouncil of Nationial Defense had
established a Gelleral Medical Board tinder which various stibconit itees,
Inlchlu(ing a Subcomniit tee of OphthIialnologvy, were orgallizedl as part, of a
l)ivision of surgical Specialties. The first work of this sub~commit tee, before
thle Uinited States eniteredl thle warl, was to cir1cularize tile opht halmologists of
the country, inl order to idlentify thle phys~icians wxilling~ to assumlle thle obliga-
tionls of the specialty if an1d whenl the military ried( arose and to secure the
recordl of their training anld experience. A secolIld object ive of the subcom-
mittee was to idlentify thle physicians who would b~e willing to undertake
special trainling to fit themselves to assume these obligationls.

This- subcommittee, together with the subcommittees conicernied with
the slpecialt ies of otolarynigologv, b~rain surgery, oral surgery, and plastic
sulrgeryV, coltI ~tinedl to funct ioni after the United States enteredl tilie, war, while

apllanl to establish a. Division of Head Surgery, to emblrace all these special-
ties, was being formulated inl the Surgeoni Gleneral's Office. The subcommittee
ceasedl to "mict ion 29 September 1917, when tile new division began to func-
tion inl thle Surgeon Genieral's Office. This Division of Head Surgery con-
tillned to function undler that niame until 30 November 1918; when tile 'Medical
lDcpartmentt Nv-as reori'gaized as of that (late, tile Division of [lead Surgery
becamle tile Section of [lead Surgery, Division of Surgery, and the Section
of Ophthalmology, which had funict ionted unier thle Division of Head Surgery,
b~ecame the Subsection of Ophthalmiolog~y.

With thle enitrance of the U'nited States into Worldl War 1, the first assist-
amice renderedl by thle Subcommnit tee of Ophthalmology to tile Surgeoni Gen-

The MIedico]I l)epart meilt oft tie United States A rmy in thle World War. W~as Iiiigton: ( ~ioverT1iment P'rintingt Offtie,
1923, vol. I. pp. 437-4N3.
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erail's Office %%as tilie ut ilizat ion of tilie data coricerri ii ig oplfrlitiailiioho~ist.s which
had1( previouisly meeri collected anid classified. 0( th Ile bais~~ of thiese dataIi, 11
set of iindex cards wa-is pre~a red for tilie opli thu lriiologrist. S issigriled to (lilt v
ill -a lrolUs 1101)1 t als or' a vaiilablde for suchl (lilt 'v. Thiese a rdis wNere svst eli-
atica liv rev iewedl and1( thle iniutial rat!ii-s were ailt ered I us ref)ort 5 col icerni ii I

til e offi cers were received from cornmali( anii ri officer'; anid chiief's of sect ior ilil
mlilitarlY lhospitails ill thle Un it ed States' anrd overseas, ats well as from inspect-
illig officers fromt the Surgeonl General 's Office. Inl Augutst 1918, a1 new card
index wvas pretpa redl (oh t uilling all of this iriforia t ionl arid also conta iuiing, ats

hey,.N becamne availablle, rei)orts of wvork (oloe bY officers inl thle School of
Ophithlalmology whiichi was opened iii thle fall of 191S at Fort Oglet horpe, (Ga.

Whenever anl overseas assigrnlenit In oplit lilmullologv\ was ma11ie. a1 Iranl-
srpt of all1 thle iniformat ion O il tilie officer's 'ar \\-itws forwa rd Ied to tilie set iioi'

coiisult ant inl Ophithlalmology, Americani Exped it joiiurY Forces, who couild
thius use thle ablilit ies arnd experience of tilie officer to thle great est adlvantage.

It shiouild b~e el~lplinsizedl t hat , althbough thle wvork just diescrib~ed seems,
oil thle surface, to be little more t hanl clerical, actluallY, it was of Itle greate(st
impfort ance. I ri 1917, when thle United States en teredf the wvar, Itle Amn'v-
icari B3oardi of O)phlthlmolll()ogy hiad not vet been inlcorp~oratedl, and( ino otlier
cert ifyin ig body wa-is finnet ioriiri' Inital data concerning anl ophithalmlologic
officer's training and~ abilityv thierefore rested largely Onl his personal state-

meris, hic (lil nt awaysproe acurte inl thle ligHit of the analysis of his'

work inl thle Army-. Oil the whole, however, the imdex originially begun by
the Subcommittee of Ophithalmology of the General Medlical Board, Council
of National Defense, provided reasornably accurate iniforma tion conicerning
militarv ophithlalmologists and permittIed t heir assigrnmernt onl thle basis of
military requriremlents" anld their personial qIualificat ions. Officers founnd unf-
sulited for thle special dut ies of ophitlhalmologic practice were refeas-od for
reassi-ilnient.

Betwveen the enitrarnce of the Unuitedl States into World WAar 1, inl April
1917, and I Janumary 1919, the Section of Ophthalmology inl the Surgeon Gen-.
eral's Office was responisible for tie assignment of 612 ophithlmfllologists: 493
assignments were madie to base, port, post, and general hospitals inl the United
States andl 276 to overseas installations (tile figures are overlappinig). Dur-
irig, tilie course of thle wvar, :368 officers were sent to medical officers' training
camips,, and~ :360 transfers were madle. On :31 December 1919, 150 opht lialmol-
O(Tists were still oil overseas (fuitv-.

A catalog was also kept inl thle Surgeon General's Office of opticians who
hafd Offeredl their services inl that capacity. Since no provision hand been made
for commissioning opticians, thley could not be inlductedi into the Army as
specialists. Trleir names all(d the dlata concerning their train Ing and experi-
enice were, however, properly classified, and the inlformation provedl extremely
Useful later inl tile war, when optical units were formed and were sent overseas
(p. 28).
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losjpitldk for I Iea( and( El~ Intjuries~

lit kuguist 1 917. it sp~ecial h ospi tal for head iiijtiries, \was. atitt orized for
Overseas sevI'ice. Sn 1 cotili ititt ces of t lie Coit tail of Nat jot al I efell se r'ejl'(e-

set it it u tilie Vfflriols specialties classified tiidt er 1 tad surgery formied smnaller
siti coitinlit tees oil Jersotitiel , equipiti ent , hiospital coiistrmet ion, a 11( other
(let ails, to worký with ttlie Suppl ,y D~ivision, thle lDivisioni of LabIoratories, tlie(
Amlericanl Red Cross, att(I other app~lroprtiate sect jolts a111( agentcies to liltplemlel tt
lie( au1thorizationl. Special I lospi tal No. 115, for hteadI cases, was niob1ilized ait

Cape M\ay, N. J1., and sailed for Franice 14 Augusi--t 1918S. It was set up at
Vich *y, bitt it was, not uiit ii shlort lv before tithe arlnust ice that it begait to belitilized
for the special purposes for which it had beeni formied.

InI the Utliited Stat es, at simlilar special hospital for hieadl injuaries (Genieral
H ospitali No. I11) was est ablished ait Cape M aY, X. J1., withI 750 b~eds. lIn ot her
gYe lIt 'til hospi tatls, skit hsect ionls of ohlilooyopera t edl un1er tihe sect ions of

Before casualties lbeganl to Ite ret urnled front ovetseas, six hospitals if) thle
Unit ed Statdes were select ed as e\ve centiters, anid antot her was desigitat ed fot thle
care of lblililded casu~alt ies. These htosp~itals were aill stafledl and~ equip~ped for
these sp~ecial missiotns. Later. fý, tile, number of casualties intcreasedl, adldit ional
auxiliary eve ceniters were (lesigitated. As the wounded iiien reached t he
United States, their names were sent to thle Su;lrgeoti General's Office, and
alssl(?tiiteits were madle to sp)ecial hospitals Oil the basis of ittdividlual iledlical
and lisrs.rical req uiremnetts.

Training

Soon after the Section of Ophithidmiologx had been established inl the
Surgeonl Genleral's Office, a course of lectures onl ophithalmiologic practice w~as
P~rep~ared for use inl medlical officers' training camps andl at b~ase hospitals.
Results were itot impressive, though the lectures provedl of value inl several
hiospit als inl which t he 'y were iused t lt enlsivelv.y

Tile most itotal)e adlvaitce inl traininhg (luring the war was thle establishment,
in August 1918, of the School of Ophithalmology at Fort Oglethorpe, Ga. This
school functioned until the end of 1918. The course of instruction was ('esigited
to providle reviewv altil lostgradliate work for experienced ophthalmologists,
special trahinig inl mili tary oph thalmology, atid b~asic training in oplit halmlologyv
for men who were initerested in the speciality ail(l who lby examination proved
that their current ktiowledge of it was sufficient to warrant add~itiontal tralitiltig.
Examinations were hlde at the endl of tlte cours('. andl oinly officers who had
(dile acceptalble work were adldedl to thle specialty register lin thle Surgeon
Getteral's Office.

Hospital Inspections

Ophithalmologic officers from the Section of Head Suirgc,-y in thte Surgeon
General's Office visited the eye services in all Army hospitals in the Zone
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of I itt erior at least onice, anti soinet lltes twice, 1)etwe(it SepteltlIber 1917 and
Juily 1918. lDeticiei cies, inl persomiitl and1( equinpimentt wen' tIi us asceert ili iued
anid recoin nieiala tions for (dill liges wer-e 5oil(( IVN lbaised. Thet majori ty of thlese
reCo1111itiieitlitjolts were acte eui llo.

Oil til inlspect jolt tripl over-seais, which lastedl from Novembher 1917 to
February 1918, al itn lspect inIg ofhceer visited all hut t Iivre of thle Amneiicat i base
11051)1t als diheu operaIi ng, it France; a JFreltlei hiospit al sector from t ile base to
tlie fronit Ili t isli base htospitall areals; alid, ill E4ligland seýveral general lhospit als,

at pbat~ic-surgery ceittel1, and( St . Duiust til's. A comjplet e report of thIese obser-
vat itls was' sliallmit t td to tilie Surgeont General and~ to t li chief suargeon, Amnwr-
canil ExpedlitIionarv Forces--. 'Tue( report included thle following reco111ildeitidaolts:

1. That till hospitals be equipped with staittal'(l opltltalnlllologie. equipmentt,
it: plannled ini tilt Surgeont General's Office.

2. That sepiarat e wards ble mainlt ainted for oI)ttlihaliluologic paitienits.
:3. TIha t eye ceniters be est ablished in) owtel htospi tal area to care for major

t'Yv inijuries.

4. That tcompifet ent oflithIalitologic Suirgeonts b~e aissignted to htospitIals to
he erected ill advanceed aureas.

5. That optical uinit s be orga Itize inl Ihe vat riotS il oes, wi%% ace tm
o1)t ietl shiop for' thle supplyl of lenses.

6. That a conisultant ill olplit halimologv- be appointed to tilie chief Surgeon,
AmericanI Exp~ed itiontary Forces.

Tile majtei -t v of thlese recommeindat ions, were carried out.

Conlsultationl Service iln Zone of Interior Hospitals

The need for consultants in oplithalaniologv in the Uniteo States lbeamne
acute as casualties with eye injuries arrivedl inl imcreasiuigly greater numbfllers.
The consult at ion servic-e was therefore expanided, andl all eye centers, with tile
except iou of I et et(ýuali11 Genieral Hospital inl (ali for-nia, were systematically
visit ed and1( were affrordedl consult at ion as nwededl andtt request ed.

Other Activities

Other activities of the Sectionl of Opit halmnologpy in thle Surgeon General's
( fficev inluilded thle supervision of ocular testing Iin the Aviat ion Seetjolt of the
Signtal Corps: t lie sup~ervision of examinations of rec-ruits whose visual qualifica~-
tio1i5 were (iotllt il; tilie presc-riptioli andt provision of spectacles (p. 28);
consulltat iona with ot her sectioits eolieerliing visual standlards; recoruling of
op~lit lm~llologic dlisablilit ies oit demobilization; revision of liag-noses for tilie
code book ; classificat ion of oplithIalmologic examinations; revision of history
forms; and sulpervisioni of suipplies and eqluilpment. An important phase of

hew work of tilie Sect ionl of Oph thlalmology was tilie care of blinided caisitailt ies
(p. 147).
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After World War I 1111( end( ed, tile D~ivision of Ni llgely . inculuding thle
Sect ion of 1Head Surgery, fiunctiouned as, a sepadrate dlivision il Illte ,-iurgeoni
Gencrial 's O ffice utili ii Septemib ler 1919. Thelei, ill thle coul rsw of l)5t wal r con-
traction, this division funci jtioed under tilie 'Sect ion of Surgery of tilie H ospit al
lDivisioni. Dunring 1921, thle activities of tiii d5(iv isioin were redu iced I 1lmost to
peacetime re(Iuirelueiits. 'Thle general policy. which coiitiiiued almost until
lie on t lwik of World War 11 , was one of (decenlt ral iza tion, withI less suipervisionl

by tilie Surgeon Gwileral's Offlice and withI greater responsibilityv con cerninig thle
qualit 'y and( cluiý iter of professional work (vlelegatedl to commilandiinig. officers
of Armly medical esi ablishnients operating oil a l)(acet i nie basis.

D)urinhg tilie int er im betweeni t he wars, pra~ct ical trali ning. was first pr~ovidled
ill the Walter Reed Glen eral H ospi tal cliii ic for miedlical officers d esiginat ed to
receive special inlst rict ion in o1ph1thlalmology. O (il I Sep~tembher I 923, when t(lie
Army Mledlical Cenit er w-as est ablishied ait Walter Reed G enieral 1Hospi tali for
thle fuirt herance of tilie eduncatijonal syst em of thle M\I eliclI )epartiment of thle
Army, at detpart ment of opithalniaologvy was includ(edl inl it.

OPHTHALMOLOGY BRANChI, OFFICE OF THlE
SURGEON GENEIRAL 2

Thle Oph ithalmologvy Branch of thle Surgical Consultant s Division, Office
of the Surgeon General, was not activated until 15 April 1944. Before that
timie, aill nmatters pertajining to thle specialty had been handled by thle chief of

SurgcalConslt ii s r sme olie sureondesiiiat e l h im in thle dixyisiOli
The functions of thle branch were to (1) est a lish policies and. prioceduriies

in genera ol 011halmology and care of thle blind ini thle Armyv, (2) advise oil

as~signmen ts of qualified specialists inllhs( field', (3) correlat e information and.
afford consul tat ion and anlvie p~ert ainiing to 0111tlihalmnologgv and( car ie all n anl-
agenieiit of thle lbiiiA, and~ (4) maintain liaison with tilte Navy D)epa~rt ment,
Vet (,rans' Admiiiist rat ion, Federal SecriY Agncly, andl civilianu 0pt1)11 t lalmloiC
group~s.

MIaj . (later It. (Col.) M . Elliott Randolph, \ IC, sermel as chief of thle
Oplithlalmiologgv Branch from its act ivat ion uint il 22 February 1945 and agaiin
from 8 D~ecembher 1945 uniutil I April 1946. C7ol. D~errick TI. Vail, M\ C, sermel
in this capaci ty from 22 Februa ry to 2S funly 1945, and M\ ay (hit er IA. Col1)
Irygre G undersell, N~IC, servedl from 28 .Juily to 8 December- 1945.

Civilian consulltants.-- 'I'll ree civilian consult atill t s to The snurgeon Greneral
wvere appoinut ed 13 ŽNInarh 1943 ; naeluy, Dr'. H arry SK Gradl of Chicago, D~r.
Alani C. W~oodls of Ball t imore, and Dr. Frederick C. Cordes of Sanl Francisco.

2 Unltess othtierwise lad leated , nia triai in this~ o ( hat er s as on reotms sum it tii to t lie che. PtittitaOmry
itrneti, SurrzIe ('o Wnsuta ts )vii , 0111 of Mw t Se woron ( ,rreai by Ow tie ofi et tsr kvir at tw tie ('ie. w it g.
D~ibble, Northirigton, Newton D. Btaker, O'Heilly, Valley Forge, Wakemian, and William Bteaumnont General I lospitais.
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Althloughl their chief conlcern NWits tlit', tre'attmeiit of lbliiidlC ('lstiallt es, t hev weire

1vilzi Id1be for consu'tlt tit loll onl till otl irs81 lj(ct 5, andtile t kiv fi'equenit Iv liltid in forniiiii
rolliiereiicets Witl ti tlie co'oiititiiit ini opllt hahinologv. D~r. Ak. ID. Ruedetnanim of
Clevelaind acted as t'ivjliaii coinsult antI ti athIle Crile Generail H ospi tal Eve ('enteri.
Hie vals part icularl ,v hielpfuli iniii t ,.. iii In us privatte office thle t ec~ljiiciau,.is
responsible for cert aini phases of tilie 01)11 lialmlologic pt'ograml ait that hiospit al.

Classification and Assigmiinent of Personnel

Since tilie results of OI)Ilit llallinic surgery dlependuit pJOii thle t raininig. and
experienc'e of the p~ersonntel resJpoiisilble for it more t han upon ainv other si tuje

factor, one of thle first activities of tilie ('lef of thle O)phthlalmology Bra uicli
Office of tlie( Surgeoti Geineral, wvas to survey thle o ithtalniologic personnel Ini
each Service c'ommifandu. The follow%,iliig letter Nvas sent Out to t ie( 'surgical
conisutiIaiit ill each Service coninianaid 2 Sept ember 1944:

Thev purpose of this letttei is to discuiss informally with A-oil the' (liestioli of ('olinhet'ttit
ophithalmtologists inl gt'neral anid re'gional hospitals, throuighout Your service command.

Dietvesorl ohe pbihdwill cJrf h isosit ion of atll cases originating
ovv'rst'as and~ ill this count ry * * *. Spt'cificallY, as far as evye cases, are' ('oitctnt'd, all cast's
ef nit ratcmilir foreign hotlits, lieopdas ills, or case.s requiring plast ic surgery will he' stut to
designated O phitlialmnlic P~last ic (enter-s Allcase's whichitldo not fall into the- ab~ove three
categories will he taken care' of inl re'gional hospitals or, ais NvithI oxvt'rstas pat ienzts, inl theo
gene(ral hiosp)it al n ea rtest thle patienit 's lioine. It is, t Ii(rt fort', hiighlv in ;x rt alt thiiat a coni-
p('tt'nt amid weHl-t raiut'd ophithalmuologist shlould 1)1' at each of these general andl re'gionial
hospitals, inl Your stervice' coninmantl. Each Clinic should be staffed andl equippe'd to hliadlt'
the' tyvjts of 01)ht lialniological cases t'ieotm ntt'redl ill Civilian life, such as detachied rethina and
enu11cleat ion, glauicomia, cataract, uiveit is, ('tc.

Each of these letters cotntinuedl with a reviewv of the qualification-, aiit
competency of the ophithalmnologists assignedl to all installations In the par'-
tictularu servic'e comm~and1 andl end~ed withI suggest ionus for possib~le chang-es anti
reassignei Ilv ts.

These suggesvt ions Were for the most part carried1 out. The add(itionial
suigg~estion that the( coinsultanit of each seri'-v~ c'ommandl de(signate anl oplit hal-
mologist in thle commandl to serve as a part-time consultant, in order to make
a survey of oplithlalmologic activities within the comnmand~, wvas vt'cepted only
inl the Ninth, service Commnand. The resuilts of hiis effoirts cleairly ind~icated
the usefulness of part-time consultants in ophithalmnology as well as the
advisability of periodic surveys.

Classification of ophthalmologists.-Thie initial classification of medical
officers in World War- 11 was madle from basic information entered onl WD
AGO Form 178-2, Classification Questionnaire of Medical Department Reserve
Officers, or WD AGO Form 66-3, Classification Questionnaire of Medical
Department Officers. These forms contained the officer's owvn statement 'onl-
cerning his training andi expei'ience, and this information, inl the ab~sence of
more specific evidence, was used as the basis of his assignment until his per-
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formiatice co01ld be deleiioiist ruted~. The (lassifica t oll s Nm1bol , \ I(S, for
op)h thalmiologist s was :1125, amiui thle let ters A, 11, C, zmid 1) i ml ica ted t ia III'ICY
andi othe l tid Ialificatit ois uts follows:

A-3 125. This group consist e(l of 01)1lihahliologist s withI a civilianl or
military I ackgrounld of oum tstu l~iid i a hili t v ali(I of such tiiieq ivkocal prIomlinencve
ini tile specialty as to mlake I elcii auithlorit ies it) t heir iheld. Tlhey 11l iadi ually
niad1le i il)0ipraui t (on itri 1)1t lolls to 5ciel iti lie res'eurcli, to tilie dlevelopilei t, of
ophlthlmtllology \, alild to tilie 01)111 hialmiologic literaturme.

11-3 125. Til is roiij) ,ojisiSt edI of oj~f lihalmnologists 5with Isuperior I raillillig
and( cx periencee. Ph1 , sicialls cerifi ied bY thle Aklllrica il BoardI of ( )plmthu Iluologyv
were alitot oma ically pIa-e( II tin is catecgrrV. TI'lici t ra iiii u in thle spIecial Iv had
beenl sutlicen t tIv loll". am)id was of such qIumality as to Insure tdie opt iuIlIIIiull pro-
fessiouial knlowledg-e and( 1 echiuiutue, as jiud~gedI by st aliulards, miornially emlplovedI
ill recoi~i ized t eac 161ng (('lit (IS.

C-31 125. This gr-oup conlsisted of youing ophlthalmologists who had
receuitiY co-anplete('( thle illI vimsi e trainling requiiired for Speciali za tio bil0t, whbo

hdnot vet acquiiired thle na ti Ire j ul~ gnieui 1Of spec(ialilstS Withi longoer experienee.
"I'lle groulp also inlueldedI ohlcr l)liysicialus who had1( hadl less formIal t raimiig inl
01)11 t IlIanolo!g"y but who had liaad ext emisive exp~erience ill thle slpecialltY ill
enlvironmilelts normall111Y associatIed wit hi high. professional st a mida rds.

D-3 125. 'This group included ophithialmologists withI suificien I training or
exp~erience, o' bothI, to justify classifica liont in a specialty group . Necessa rily,
this w~as a. broad groulp mad1(e lip of officers with variolls dIeg'rees of 1)rofes-siouial
conipletence. For example, aIli officer who had receiitly complletedl a. 1-year
resi(Iemicy or fellowship in ophthlalmology inl a. recognizedi Ieachlin cemiter wouild
be lplace(l ill this groulp, and also inluelded wouild be aimt latilre individual withbout.

formal, triimgwohdntstcly limited his practice to this special field
bluit who had devoted a. large lproportion of his time to it. InI certain selected
ils-tancees, officers who hadI( completed intermnships limitedl to this specialty inl
inist itit ions inl whlich thle standards were recognizedl as suiperior might be

Reevaluation was continuously carried out. Transfer to a highee classi-
fication was dependent onl the dlemonstration of quialifying professiona~l ability,
suiplorted lby the professional juidgment, of observers who were, necessarily,
experts in thle field. As a ruile, reevaluation wa~s never considered within a
period of less than 3 monthis unless, as occasionally happened, the initial
classification had been grossly inadlequiate. Certification by the. American
Board of Ophthalmology auitomnatically advanced tile officer to a B classifica-
tion. Occasionially, anl officer without specialty rating was elevated to a D
classification upon demonstration of competence in thc specialty greater than
wouild be expected of a medical officer not classified as a specialist.

Survey of assignments.--A survey of thle service commands carried out by
the chief of the Ophthalmology Branch in September 1944 showed thlat inl 98
percent of all installations in the Zone of Interior the chief of the ophithalmiologic
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setion had1 Ii a c lassifica tion ttf B1-3125. As of 20 *June 1943, according to tile
Personniel 1)iv ision (Classifhicat1ion Branich , Oflice of thle `tiurgeon Gveuirtd , ' 647
ophlithalniologists of aill grades were Oil dlut with medical jInstallat ions ill thle
Zone of IntIerior and overseas, and 17 others were at taclied to otherl o'rganiza-
tions- 14 to fixedl units at ports of enmbarka tion, 2 to thle offlice of tilie Chief of
Engineers, and1 I to thle office of the Chief of Chemical Warfare. Of thle 647
o1)1hthalmologists, 6 haId tilhe classification of A-3 125. 384 of B-3123, 157 of

C-3 125, and 100 of D)-3 1235. Distrliblutioln andl classifica tion of tilie 203 ophlthalt-
miologists assigned to thle Zonte of Int erior as of 20 *Junie 1943 are showvn inl
table I.

H I.II.-( /as.'fil-Wil io n 'd (i.'(s/tfl mo nt tf opfhlh(i))IoIofi.'4.' ini ZoO' (if Intcrior, 20 Jmc 19.1j

Servimcommaun dt~ji assiumm-ntpt A -3125 I t- 312.5 C'-3125 1) 3-125 ''~~

F'irst ---- 1--I
Second( 11 5 3 1ll
'Third I ()1 7 5231
Fotirt hi 23 8 6 37
Fifth 11 11 3 4 19
Sixth-- 7 2 - - -- 9
Seventhi 13 3 3 19
Eighith___ 22 8 2 :32
Ninth - - -- - - -- 22 4 531
MilitarY I )istrict of Was~hingtoun -------------------- ---- 4

TotalI 3 130) 41 29 203

Opht halmologists were inl short sluppiv throughout thte Warl, tile short ages

being 1)art icularl ' evident ill thle special 01)lit halmlic-plast i( centters. The ideal,
1oplithalmnologist for each 30 htospital patients, wvas almost itevrer realized,

alt 11011(4 constant efforts were made to achieve it.

Inspection Trips

Each of thle special eye centers w-as visited by the chief of the Ophithal-
mology Branch ait least once dulrinig the course of the wvar, and( several Nvere
visited two or more times. Thle (center at Valley Forge General H1ospit al,
because of its close proximity to Wasl1iiigtoit, was somletimles visited1 twice ill a
monthtI, if sp~ecial needs arose. Ill tilie cour1se Of thiese Visits, thle work of thle
opi titalmologist~s was studied, tile management of patients was observedl,
Policies of professional care a~nd adhlerenlce to Army dlirectives were inq(uired1
into, equipment was examined, andl all othter matters were inivestigated. This,
inl the agg-regate, madle foi- a smooth anid efficient organization. If the number

3 Muniurahium for rec(ori, Miaj. M . E. Randlophi. 21 Feb. 19441, SIhject: Classificat ion aind Assignmnent.
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of patien ts ait anlllist alla tion wasit small, va('l was examiniedI. If thle number
nos too hiarge for thIiis phiti to he pract i('i I. i ii ~leqtil mu (~(05sectm iouiws ini-
vet5tigateCd. The suiperior' q nah icat ions of tile oplithalmologgists iii (charge of
the eve centers- eliminiated lie need for a great (deal of personal profes'sional
slilpervisioi'.

III addit ion to visits to thle eve ceniters, visits were also maide to the oplit hal-
mlologric sectionis of other hospitals. These inuspec'tions followed tilie samle gen-
eral plan as that tiescrilied for thle eve* enters. Somie services wer'e conisidlerablyl
less active t han Ot hers, bu1t , inl genalP1, it was believed that at all insallat ions
equipment was adequate, clinical facilities good, the staff (onipetent, and thle
quality of the w-ork onl a high level.

Liaison with installations not visited was maintained through the service-
Commiandl consultanits ill slirger\ ho11 referredl Problems to tile Ophithialmology
Branichi, Office of the Surgeon I ,ii-ral, ats they arose.

1laison Activities

Liaisonl with ophithalmiologists in overseas theaters was, for the mnost part,
mainiitainedl iniformnally, thlroiighi1 correspond~ence. Shortly after the Ophithal-
niology Branch w~as activated in the Office of the Surgeoii General, it was
requnested that theaters incude, in their Essential rechnuiciii Medical Data
rep~orts, specific iiiforinat ion conicerninug oplithiahnologic peirsonnlel, assignmnent
of Personnel, thle (care of battle casuialties', and problems of 'sulpply.

Evrery possible at tempt was made( to expedhite supplies required for overseas
theaters. Close liaisoni was maintainedl with tite Supply' Division and the
Opt ical Branch of thle Suipply Service. Inl fact, the( rela tionshiip between the
section of the 'Supply Service concerned with ophithaliamologic supplies andl the
Ophith1 almology Bra nc I provedl to be so (close that eve~nt ually their offices were
maintained in the same roomi.

The chief of the Ophthalmology Branch representedl the Technical In-
format ion D~ivisioui of lhe Office of the Surgeon Gener'al at thle monithly meetings
of the Arinly-Navy Vision Committee of the Office of Scientific Researchl and
Development. For tilie most lpart , these mneetings were concer'nedl with the
Problems of stiligoggles and night vision. Trhe chief of tile Ophthalmiology-
Branch also served us5 Wn on nimbewr to th li (om~dmite oil sensorQ' devices of
tOe Office of ScAW& ii Research auin Developmenmt. Inl M ay 1945, as at repre-
Sent ative of The Surgeon General, li atmendlet! an important meetinig Onl
ind strial opht halmnology held in N ew York. Sever'al meet ings were hield with
rep~resenita tives of the( Ordnlance Depart men t and the Corps of Engineers
con )(1eiuln g armored protective devices for tilie eves.,

The 'huief of the Ophthalmology Branch (Col. 1). r. Vail, MC) p~articihpated
in the 1945 examinations of tile American Board of Opht halmology. One of

4 A ilesiini subii t ted by oivu of thle chilefs of thle Oph aliiimology Blraunch (Col. D. T. Vail, NIC) was favorably receivedl
anud would i)Toh~ihy hav been 1)41stamiaml~iz('(l ihad thle war~ 'onin iiued. WI itor's utote.l
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the ol~ject w's of his, part ici pat ion was, to observe thle pe rforin liI ce of candidates

for the Arimy.

P~reparation of -Mannal of Instructions for T esting~ Visuial Acuity

On)e of thle imp~ortanlt activities of thle chijef, OphithI almology Branch,
Oflice of thlt'Sn rgeoii General, was to serve as Chaiiirmani of W i Stwnn1)cflhimtte oti
Procedure'; and Stantdarids for Visual Examinaiotnttbs of lie Army -N av - Office
of Scient itc Research aind D)evelopmnett Visioii Comniit tee. This Sn bconuinit-
tee was otigitUNia to preparev a maIUnual of instninlt lors for tesing visual cui~ty.

When thle work was iuidert aken, spec~i atboils for reject ion of candt1 ida tes
for Army service, althloughi they liait uindergone cotsiduerabl e chlatige bet ween
1 940 An 1944, wvere quite clear cut. D~iseases at ( cotidit ions whI ich nimade t Iile
candidta t e utndesirablde for Armly putrposes wvere specifically stat ed. Specifica-
t ions for Itest ing, however, Nvere not c'lea r cut.

Thle Specified routtilt'e inc'ludted otily itnspec tioll withi litds eve'rt ed for t'vi-
dent'e of dliseaste an mt iusculari andit ot her tfc ts, an11( test ing of vistni I aciityu .
Addtfit onal examirnatia on s, i ncludinthg refraction * were to be mad te ou iiv if defects;
were evid Ien t in) the routtine e'xaminta tion . Tlhe rou tine test for visual] acuity
was, to het giventiat a 20-foot tlistance from thet test types, wvithI thet appllicant 's
back to thit wviutow, 'at'l teye b~eing tested1 selpatt'l AMilt the othet wais comn-
pmettl v otcludedIt' glasses wvere niot to be w~ornl. Usioni of less t han 20/40 if)
either e've, reqtuiretd the addtitionial exaunihnat ionis just mentilonetd. Thie cor-
rectinig formula. was recorded. Special instruct ions wvere given fotr testing
suspectetdt malingerers, and the examinter was wartnetd to b~eat-i i nuud that a
serious netrve les--ionl Inigh t ibe resp~onsib~le for such'l phenomlenaf as dliplopia.
Exact illethlois, of test i 11, st rict envi'ronmifenltal ('M'un~tait'ts, anti similar nat-
ter were Vdl('iot tdiscussedi.

FlT'e purpose of thit manunal of instruction~s for testing visual a('uitv, whlich
r'epresenlted thle first at tmpt at sI andardizat ion iun thle services, was to establish
unifornmit 'vof physical eqjuipmenvt. lightinlg- auth othier c'ondit ions, for tilt' conduct.
of visual-acuity tt'sts. Eveni suich itemls as tlit(' oe('ludler usedi to shijeltd th lvt eve
not being Itest ed were des;cribed in comlpletet detail. Oil 10 -July 1945, tile Sub-
c'ommit tet' in Poctdures atnd Stanuda rds for Visual Exanmina tions rt'foillnmen detl
the manual foi- use, 1w the Armetd Forces, and~ at copy wvas submit ted to the(
Physical Standards Division of thet Officte of tite Surtgeotn Genteral. It was thet,
opinion of tite memilbers of thle subcommuit tee that the adoption of this manual
would mleanl that, in] the future, the Army arid Navy would employ 'omiparable
visual-at'uit v ttests anti that examinations carried out in one part of the c'ountry~
would, for the first time, be precisely similar to those carried out elsewvhere in
the(- country.

SPECIALIZED CENTERS

When the Ophthalmology Branchl was ac'tivatedl in the Office of the
Surgeon General in April 1944, four specializedI ophithalmiic-plastic ('enters were
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alrevady ill op~eration at thle fol low~in" -g geeral h ospi tas I e t terianai, -;ln Fi rani-
cisco, Calif., (D)ibblde, Menlo Park, Calif., later replavved L et termall a, the
op)iIthIalliiie-plast ie ceniter onl t he west coast ) Valley Forge, lPliovriixville, Ila.;

miont, El Paso, Tex. Additiounal oph t halmie-pl)ast ic (center (l5were hit er act iva tedM
at other general hospitals (table 2). Alt houghi t hiee specializedl favilit ies were
(established for th Tlmost part wit hout a prior. inivestigalt ion of thle (I ti Ii fica I ionis
of the incumbiilenit ophithiahiiologic personniel, aill bunt it few (of thme staff memilbers,

sub~sequlenlytI provedI to beW ell qu ialifiedi for thieir v iilaiged re'sJponsiIbiltites.

'1' nF. 2.-Specialized e!/r (enters in yrneral hospi/aI. in Zone of Interior

lieds a uthiorized
C~enter D ate of iesign1ion Total ad-

linit ial Ma ximumrr

O'ellSringfieldl, Mo ---------- --- Juie l1943 ----- 300 600( 2, 935
Va:lle ,v Forge, Phloenixville, Pa.........- October 1 9-13 - I 500 85(0 3. 653
Williamn Bleaumnont, El1 Paso, I-x -- November I 9413- variable 300( 2. 4159
Baker, Martintsburg, W. Va -- -- ------ Janaiarv 194.1--4 2 5 0 200 997
D ibble, 'Menlo P'ark, Calif----------- -. June 1944 ------- 300 30(1 2. 712
Wakeman, Camp At terhurY, Ind ,--------d(o --------------- 3001 3001 776
Northington, Tuscaloosa, Ala ---------- (October 19144--- 25(0 30(1 1, 399
Ctishing, Framinrgham, Massi-------------- doý ----- 47 16:3 783
Crile, (Cleveland, (hWO -- -------------- Marcl 1945 ----- 250) 250 553

I tw1m~ing twIin s for hi join I casualtivs amot eastialits recquiriav plistic surgery.
I includring bv, k for otnhrtfiioaryrtgoingy.

Population

Arms- Service F~orces Circular No. 36.5, issuedl 6 November 1944, specified
the types, of patients to be admitted to the specialized centers, as follows:

2. All patients whether from overseas or in this cotintrv who have intraoctilar foreign
bodies, orbital or intraocuilar neoplIasmts, or those requtiring plastic surgery of the lids and
orbit will be transferred to a named genevral hosp1 ital designated for plastic and ophithatlmic
surgery.

3. All patients returning from ove'rseas with condlitions other than those referred to
above, such as, eniucleation, retinal detachment, cat aract, glaticonma, nt raocular and ext ra-
ocular inflammat ion, and the like will be transferred to a named general hospital, butl patients
with similar condlit ions in the zone of inte'rior will be' transferred to the nearest regional
stat ion hospital. Minor eve*y conditions not requiiring specializ.ed care such as mild aculte
conjunct ivit is, liordeolumi, clialazion, and the like are not included in this category and need
not be( transferred.

Until their activation as specialized eye centers, the ophithalmologic see-
tions of Valley Forge, O'Reilly, Beatumont, Baker, Dib'ble, Wakeman, Northiing-
toil, ( 'ishillg, andh (rile General Hospitals had funti (tjoned inl the slime manuner
as ophithalmologic sections in all other general hospitals, except that, early in



1942, O)'Retilly Gtiieril H ospi tal Ijii beeni designiated'( to c'are for' a grouipl of 50
evt' casual tit's from Pear HiIIarbor. DIii ring this period, thit source uahd quanitity
of tie roultjint' 1vork dependediltt uj)ol tilet locatlit on of (tie iiist~illit ion. William
11vanniiioiit (Genvmrl H ospital,. for' intarint' drewv its oplitlialnaogic~ patkiets
from~ su ir1tllltldiiig posts, inc'iluinig F'ort Bliss, Tex., an Wh1 Xlite Sands lProvinig
G roundrt, L as C ruces, N. M~Iex . It also cuired for' depe)t'ii(tsIt of personniel fromi
these facilities anld from Big.,-, Field. WVakemlaii General IHosp1it al drew its,
1)111iri ts from thle Army- Specializedt Traniniig Unit tit tilie Uriivt'rsit 'v of Inidia na,
At terhir *v andu F'reemana Army Air Fields, arid from thle following sources at
C aminp At terbilu , v Indtluct ion a ad se'ptarat ion Ceneri ns, receplt ion cenit er for over-
seill- troops), schlool for en list edl t'chnicidans, tlie( 1.5601 I Service Unit, and t rain iing,
units ofl(the 1 06th DiIivisioni and thle 729th1 Milit ary Police.

As thle warit atdvanced, the numrber of b~at tie castuti~ es, Imany of whomi
Wer'e admI iit Ited d IirectlIy to tilie (-('liiter's front overseais, gorew ilarger atiit larmger.
Incrneasinig- tit]mlltrs, requliredl plastit' surgoery. At tlie( W~akenian cenIt er oil
15 M a -v 194,5, 250 pat ient s were awn iting plastic surgery of tilet lidls or orbit.
At thle 0' Reill ('('cnite(r on 5 Sept ember 1945, 428 of thle 607 patijents in thle
('Vt set'i onl weret b~attle Ic asualtIit's, and 5l0( pven''~t of thle opera tions ac'tomplished
wei-(e unrdeirt akeni for plasti( r'etoiistruct'tion of th lie d ts antI sockets. At t Iiis
ceniter, durling 1945, a pproximiatetly onvoieor'thI of aill patients assigned to the
eve servi('e retjiiret some typet of plast or 0 rm(otist rct ve wora on thle lids anit
orbits, anrd t wo-thlirtds of all opera t ons performed were 1)lastit' procedures.
At aill the cenlt ers, tinumerous, patijents had 1111lt iple injur'ies which required
Slic(ctssive treatimt'!it by 'a rioiis surgicl specialist s, especiAlly by specialiss in
nt'ulrosturgt'rv arid orthopedic surlg-ery.

Personnel

Und er an ideal setit p. which w\as achieved in only a few ev('(lte', th lit prson-
adI of thlit spt'einzlz' eve center consisted of a cli jf of ser'vice; an assist ant chief
of serivi: add ithmioil ophli hiamologrists in tithe ratio of I to each 50 patienits;
optome (t rist s anrd opt icianas; field t et'hnicianas; wvardi'mast crs5 an enit lm!ist etd aiid-
men ; siupervisory anrd othIier' liii ls(5; anrd civiloi i, secrtarial, anrd othIien SOr~.

'lT'e load inl most of tilie eye cenlters was heavy. fit somie, st(iih as thle one(
at Valley* Forge General IHospi tal, I opli thlalniologist was sometimes responsible
for from 100 to 150 pat ieidts and for' as ma ny us IN9) pat it'd s if those on furlough
ver'e inc'lruled. Aftetr .Jantuarn' 1945, nonspecialized mnediical ward officers were

vise' re'cordls. !ii sonme ceniters, such as thit one at O'Reilly ' venieral Hospital,
a MIedical Admiuiistrta tive C orps officer assumed responsibility for requlisit ioning
of sllppits, surper'vision of t'ivilian wvardl at tndanits, main ~telaice of ward
distipli ne. a 11( similar maIt t'rs. Sp'cialists were thIius freetd for' pr'ofessional
dut ies, antI thle desirable tlocton'-pat icrt rela tiorishiip was greatly improvetd,
sriit'e all dlisc'iplirnary matters were handled by a nonimetdical ward officer.
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ADM!I NISTRATV ION kND(I) ORG NI/ VTIO(N 0OF EYE SERVICES

III Iflost hospital., ill tilie Zone' of Intterior. thle OJ)IllialfliloIogit' anit otoIlir * y-
gologgic service., were condu1 ict ed as a tu it from thle utintinistii 5atvt st 111(1poiltt
antd (hatl policy- renuialv itill viiieflt in some of thle eýt' centiters, for sonitc t itie after
they hiad b~eeni activait edi The Iplan of joint op~eratitlonl \\-Is ot ai wtiys saltis-
facto~ry ini (t( lintonspecialized general h ospi t al services findl was tdefiniit ely dis-
advanft ageouis whenl the act ivat ion of allt eve vente r withJin a htospi tal brolughl
wit h it additional responisibilit ies andt problemis.

Whleti services were opera tetd joinlt ly. thle wvard officer or ot her assigned
officer hiandledtilte wards ats at single a~filiii t st rative utnfit, thloungh oph t hal-
nmoh)gic patijent s were assignied to oiie ward antd otolarylviggologi( pat ieiits to0
a not her. When tilie Services wvere separat Ied, I'tiless at N\ Iedical Adtltiiiiist rat ivye
C.or'ps ofhcver was responisib~le for ward rout inie a niemluber of tihe opli It lialt uiob ý'ric
St af was responisib~le for at ward or at grolil) of wards. The assigizlimeti t iit'(

.,a iI, depended oil tilie size of tihe t ietit load! aim!l t he iuiniiirical adeqiiiicv
of specialized personntel.

-tValle , For~ge General H ospi tal, \\-here opli thlalmuolo'gic p~ersonn tel was

cotasin sittzt eupy ach nmedcl ofhcer was respolisille for 4 to 6 secthmios,
amitalilig 78 to 140 beds, with at patient load of SO to 190 pat ienits, inicluding

those oil furloug~h. For miost efficienit work, tilie optimumill numlber of )at ien ts,
for I oplithialmlolog-ist hiatd been set at 50 to 60, of whiomt it was assumied that
15 to 25 wvouhl he on furlough at ani one time.

At thle Wakemian General H ospi tal Eve (""etiter. thle ward inl whichi plastic
eve surgery w\as ca rriedl out wa-is origiinally untivr thle sulpervlsoi of the clhief
of past it surgery, but in Ilecember 1945 it was maide an initegralI part of the

At O'Reilly' Getieral H ospital, as sooni as a qitalifet 01 lt halmicplaust c
suirgeoni bvecamenva Uiliblt, tle servicewastih5(Iiitled inito thiree sect it)1,out patient.
a 11( conisultat ion , opli tdialmnologic. antd opt)1)ll tiillf alst i. lDiagtoss andi tther-
apy were faciitawet 1) , utis tdivision, purt icularly wittn thle numiber of patients.-
increasedi sharply in proport on to thle titimbr of specializet personnel available
to handle theml.

At Williami Beaumiont General Hospital, where the patient load was
almuos-t const alltly high atid where thle specialized oplitalniaologic p)er'sonnel
fievef' rltilheredl m1ore t hal tithree' the chiief of stect ion direct ed t rta timen t and
dispo)tsit ion of all officer pat ien ts and, if netcessary, routed theml thlrough i lie
Ret irinig Board. A secondt officer servedl as chief of thle ophithalmiologic-
surfge'ry service andl had chiarge of patients needifng plast itc proceduretfse anfd
patitents with ii t raocular foreign b~odies, int raoculai' neoplasins, and retinal
th'taclimevnts. 'The thiird ofHtcr served as chlief of the ophithalm-ologic clinic.
HIis dtities wt'rv conlcernied withI the t reu tnmetit of clitnic patients, refractions,
and t he tIisposi tion of etilistei ieti. Niice aill thlree officers were cert ifiedl by
the( Ainivricaii Ioaril of Oplitliahol~ogy, t hey aill olqtratt'(.
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At somie inst illai t ins, it \\a,; be! irved t hat b~ettIer resul~ts wvere obt1ainied
when alilt optl~ialnllllolog'ist %%-I, mlad e resporl!iilde for tilie care of ind ivid ual
patijents %%h]o Were assignied exvilusivel V to hill) a I other Inst allations, it was
I loull"i t that a cooperatIiv e eiyort (rav~e b ettIer resiil t , th ouigh olilv if t here \%aIs
comphllet e freedom of cowulsltat iol and 1(1 d cuissioui. Retenit ion of specialized
personnel "was a1 ('oll t in Iiig problemii, tilie turn o vern of ii ii rses anid en liste nii en
who hand beenl t rai nedl to tilie potin t of us"eful uiess beini g part i(iilai ny I routlile.sonie.

CoAnsuiltationls

Ever *y effort was madle to expedite consult ations, inl order to eliminate
1t1)InuIecssarv deas (lhtl isposition of patients. (1onsultati lous were usu"lally
rouite(I through il message center to tile ophithalmiologic clintic. Ill m1ost,
inist allat ionls, appointIments for amubulatory' patients were made for tilie day
following tile (late of request. Ill it few hospitals, anl early' morning hour
Was automatically reserved for the handling of consultations withlout prior
appointmenit. Bed patijents Were seen thle day the consuiltation was request ed,
ii iless airraul-iglemeuts to tile 'oliltrarv wvere madle withI thle ward officer. Emier-
geuic1(ies were properly Ind~icated and hiandlled immedliately. At. some centers,
when thle influx of patients was heavy, it was necessary for opht llalmologists
to work reguilarly as late as 2100 hours inl ordler to p~revenlt tilie accumulation
of a backlog. All interesting, uinuisual, and obscure cases were senby sev-
eral ophthalmologists, and every effor't was mnaoe to see t hat all suici cases
were also observed l) 'v officeirs Whose experience had nlot beenl particularly
widle. F~or tble same r'easonl, ward officers were, as far as, possible, givenl
op~port unities to work inl thle cicassist Ill dressings and examinlations", and
ill gener'al increase their sf)ec(iailized experlienl(ce.

Staff Conferences and Ward Rounds

Policies conlcerning staff conferences Variedl from hlospital to hosp)ital.
At thle Wakeman General Hospital Eve Center, wvhere thle load was heavy
anld there "-as a constant shlortage of specialized p~ersonnelt, 110 formal mleet-
ings of thle ofplithIalnmologic sect ion Wvere held, bu attention was called to
interestitng anl(l tiusulial catses by not ices p)ost ed onl tilie bullet in b~oardl, and
informaI l discussionls W~'re hieldI concerning themn.

At the( Nort hiulgtonl General Hospital Eye Center, dletailedl ward rounds,

Wit h a complete review of vachl case, were madle once weekly andl occupiedl
3 ý' hours. Inspect ion rouind~s, wvhich occupied 106 hours, were also made onice
weekly wvit h thle chief (of the( siurgical section. At Dibbhle General H~ospit al,
grando ward roiuills Were held onice weekly' , and at, informal staff' conference
was also hield once a weeki for tile (discussion of administrative matters as wvell
as clinical oph t halmologic problems.
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At Valley Forge General HIospit al, grand roulndts on tile opit halmiologie
Wvarlds were made onice weekly\ with th le chief of thle eve mec1%o or Id s assistant.
Staff conferences were held ait least once at week, and frequent ly more ofteni.
In teres~ting till(! unusual cases were present ed, and~ special problemls were d is-
cussed, inicnluding tilie dlisposit ion of patients. The staff wast-- large ait this
hospital, anid in formal meet iligs of thle cli ie of tOli eye section and 2 or :1
staff miemlbers were held frequient lv to set tie special problem., of diagnosis,
treatment, or dispoi5J1tion.

At Wakeman General Hospital, wvard wvalk., occupied 2 hours every- Sat -
ulrday' morning. D~uring t hese rounds, every patient was seen, and every'
unu11sual caise wasIt discussed. The walks wvere preceded by a1 genleral-s-taff
c'onlference. Ilasting anl hour and1( attended by every medihcal officer ill tilie hios-
pit al. The suirgoical sect ion was responsible for the 1)veetlt at ion one week and
tlie linedlical sect ion tilie next.

At Baker- General Hospital, no formal 01)Iithlalmologic staff conferences
were held, bitt ward rounds were made at 0800 daily excep~t Sunday. The
01)11 halmnologic sect ion wvas responsible inl its turn for tile presenitat ionls at

lie general surgical staff c'onif('Ieei's.
At tilie O'Reilly General H~osp~ital Eye Center, three types of conferenices,

wvere held. Onl Saturday' mornings, the entire medical staff mnet wvithI a special
service or section responisib~le for thle wvhole p)rogram each time. Onl S-unda -
mornings, all professional departmental heads met to dliscuiss matters of p~olicy
pertaininig to thle dlispositIion of pat ietits anid ot her matters. Thiese meet intgs-,
which wvere p~resided over* by the( chief of clituical setrvices, lprovided excellent
oppotizuniities for individua~l cldvfs of sections atitl services to a~djust possib~le
(lifhcnlt ies. Every Monday afternoon, a purely- clinical cotifereuu'e was held,
at which thle staff of the 01o1tlitalmiologic sect ion miet withi thle staffs of tilie
p~last ic, nieurosurgical, aind neurologic services atid frequentliy withI thle staffs
of the dental and mnedical services. Clinical problems were dlisc ussedh, and, as
they were available, Slides a tit specimens were shiown by thle pathlologist..

At Beaumnont General Hospital, the surgical section hield at least one
mepeting each week, each service in turn making a presentation of clinical
mat rial. Adlminist rat ive and procedlural problems were also dliscuissedh. The
ent ire staff of thle hospital mnet once wpveekly for' the pre'senitat ion of clinical
material. A. special ophithalmologic conference was alo held each week.

Liaison With Other Professional Services

Cooperation between the var'ious services within the eye centers was usually
excellent. It was particularly ('lose between the ophithalmologic, service and
thle neurologic, nieirosuirgit'al, andl radliologic ser'vices. In the first years of thle
wvar, thle ophithalmiologic Services in the Zone of Inten ior, in addition to routine
work, made many examinations of fundi to assist in the evaluation of medical
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andlivl euologic coldiiol 01. L ater, eivirlosulrgical pat ieiits wvere referredi for
complIet e eve examl-iliatIionls. Radiologis"ts were of 1)211 itilar assistanice ill tilie
locatlizat ion of foreigi- bodi(1 es.

NI ucli assisataice Nvas provided 1) 'v Red Cross wvorkers; and occuipationial
therapists, who11 provided occuaiPt onial activities, and1( viit ertairijinivit not onlly
for blIiIIldet patienits lbut for thlose temlporl-1y wvit out tile Use of their eves,
part icularlYv after op)latIii ou.

Disposition of Patients

W~ien a patient had received1 thie maximum benefit likely to be achileved
lbv treatmlent ait anl eve center, his ophtbalmiologic statuis was carefullY evaltuatedl
andI reconinivelidatjoils were miade colicerniing t Iel possibility of lis lbeiiig ret Ilrledl
to (lilly, assignied to limited duty , or separated from service. ()ffit-ers wvit Ii e~ve
dlisa bilit ies which p~recludedl their mevetiuig thle minimumiiii standahrd1s for Iiniit ed
service Nvenit before a retiriuig b~oardl onl w iich ian 01 Iit lialniolo-ist, iusually thle
chiief of service, served1 as miedlical wit ness. Ani officer qualified for limi tedl dut tyv
was giveni thle choice of service or retirement. Ani eiiistedl mail certified for
limited dluty h~ad 110 choice b)ut to accept the (decisioni.

Records

Ophithalmiologic records (figrs. I anld 2) wvere, as a rile, complete all(l fully
annotated and Nvere t hierefore usefuil ill thle maniagemen t of patients wh-Io,
lbecaulse of tilie exigencies of miiavservice, were often treated ait (different
times, by dIifferent surgeonis, and( in different inistallat ions, even in thle Zone of
Interior. In addition, they- proved valuable in cliniical studies andl as a source
of clinical and statistical dlata.

A great deal of effort wvas dlevoted to keeping the records accurate andl
complete. Dict aploions were p)rovided, and stenographic assistance wvas
dlist ributed as equitably as possible b~etwveen wvard1s alid clinics. In mail'y
inlst allat ions, duplicate wvardl and clinic recordls wvere mainitajined and p~rovedl
extremiely-x useful iii a specialty in wvhich much treatment for wa~rdl patienits
was provided for in the clinici. As always, the exact method0( by wvhichi record1s
were( kept was in no way comparab~le in importance to the maintenance of
adequate histories and the desire and effort onl the part of the staff to make
them complete.

Research

Ophithalmologic research in tile Zone of Interior wvas concentrated1 at. the
Wakeman Genecral Hospital Eye Center. By (directive of Tfile Surgeon Genieral,5'
the laboratory" vwas activated 1 January 1945, with 2( 1It. A. D. Cooper, SnC,
in charge aiid a technician fifth grade as assistant. Later, a private, first class,

3Annual Report, Wakeman General Hospital, fiscal year 1944-45.
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OPHTHALMOLOGIC EXAMINATION
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was added as surgical assistant and a German prisoner of war assigned to work
in the animal house.

Three clhief problems were assigned for investigation: (1) The development
of new methods of treatment for nonmagnetic intraocular foreign bodies; (2)
the prevention of symblephiaron by use of anticoagulants; and (3) the effect
of antiseptics on the regeneration of corneal epithelium.

EXTERNAL RIGHT EYE LIFT EYE

FUNDI RIG4T EYE LEFT EYE

VISUAL FIELDS RIGHT EYE LEFT EYE

Ile Sao

Ile @1 21 a30

274 IleO

REMARKS

FIGURE 2.-Reverse of figure 1.
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F ACIL1,ITI ES 6

Clinical Space

At most hiospitals. facilities for' ophithlitnlologic caire consisrt ed essenitially
of wa rd space, clillici( a11( oflice spaice, w id operating- roomis (figrs. 3, 4, aind 5).
In the( eve Centers, the( amout11it of allot tedI space Was usuall ,y inicreasedl an, ill
add~itiotn, provision Avas ilnad' for labor'atories for' thle mariu1factutre of plastic
eves, (fig. 6). 1In some installationrs, facilities othier thatt Nvards wvere holused
Ill a b~uildinig used oti11Y for' opli Iliailnologic pill-poses. Illi others, as at ( rile
General Hospital, they were provided inl a building shared with the otolar'vn-.
gologic Service. At the O'Reill~y General Hospital, thle 0fplil liaologic clinic
was originally housed inl a 150- byv 25-fool medical clinic arind laboratory
lbuild ing" shared by tilie otolaryrigologic clinmc, tilie hospital lab~oratory, anrd tilie
pluarmacy. Space was ext renielv limited, and only one refraction range couldl
be operatIed. IIr Juirne 1942, when at Iar'gc enlist ('(-tech ricia ns schlool wa-is
activated a thIle hiospitlal to traini more haim 2.000 st udent s, thle numbher of

FIGURE 3.-Refractioti room in -,pecialized eve ceviter.

iiIn lie striet minilt rv sense, thi tier I nn(:(lit ies hais rathter far-reaching injipi cati(,us. It i ncueliis such rphiysical conl-
SOP3ideat Xnn a buildling atit sheliter of aill t yi)s, as well as eqjuipuient, bohut generalizedi andI spiecializ~ed, and cveii Money.
it also iniciuiit aill niersonniml requiredI to stall thte facilitijes. As a matter of convyenience, iwrsomiiie is diiselisse'I[itluner a
sIeparaite heading ini thisi volumel.



reiat oi~.I((jirequ l- Iilliale thle av.1ialle lacilit ic, (011plet el , ilinde tlelat v. aiII~l
a I 50- lbv 34-foot m1odlifiedl wtardlr~ buildl)ing.iii was (oliverted. whlichl

)Iii'lit tedl 1 greaty lv illarn-edl eve(Ji.
The ve, e (lila1c at Bearririort ('eneral I ospit.1l at first litilizeil the lacifitie's

of thle tIatiOl5(seve.which otciijpe(I a lhillli arge etiotigl to house
the 1,(Ilrolo(gic (epartmeiit 1lso. III JIuly 1944, when~i the Stationi Hosp1ital at
F~ort Iliss was.I coniolidated with NIIWiliam1 Beauimont Genieral H ospital, the
lar1ge building at I li former insýt tunt ioui whichi had Iween used for a (omlbiiledl

ev.(Ill" Iose, .11)(l t hroat (.1iliic wais I aitre to thle 01)111hia~lrolo"ric SerVICe.
'lids11 la1iil(1110 aS I(ld oIIlv for ('li11lc pulrposes. All snirgiem Jpatiei'it were
cared for illth I le ainl hIosjpital where aIddi timi'da ward space was ma"de a vmila He
for thle increasingu nunmbier of (anat e roiii overseas.

( Iiiic space was usually o)._.Iigaiiid as it would be Ill a large civillian ophitlial-
ilologne Service. The refraet mu room was,) eq~uip)ped withI two 2(t-foot Lanes,,
"a nid aul add it ionial 10-foot ra niire was sonnieti i. pe lrovidled ill part of thle office
Spa ce. A sepa rate roomi w~as, usrallY pro~videdl for thle stu~dy of v isural1 fields,
and1( ill some1 intstaliliaitionis a1 ep-1a tae roomi was also provided for perli-t ry.

Operat iii-roon faIcilities Were1 sonnlet iliis Indepel)nd~ent . sonilet innesý part of
thle cenitnil olperat inig ro00om, arid somlet ilies shared withi thre otolaryniloolo-ic
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serVICe. anl a11111rra igleniet whichel was rega rd ed as hoth 1 1usa tisfalct oiv anud
daIIII~er-olus beca use of tile risk of cross-hifec tion. Wilelli tile sitnil t ionl conhi
110t be alt crec t ile 01)111th Ji ol gc ser-Vice used tilie facilities ot ie (ilay' atnd tilie
otolaryigIcologric ,serv\ic-e tilie next. It was5 greiera 1k iagreedl that thle eye operat -

ill-~ root11 was best ma intainied as par~t of tilie eve clinice rat her I al i as parit of
tlie mlaui oJperatittg- rooml, lbecaitse of tilie hlighYlyx specialized equnipmfenti tSuch

aS slit lamlls. hitiocitlarl 01)1t ha lmioscopes., antd LZI'llt mag1-liets, whi11ch were uisedl
ill both1 opera t igl room511 and 1(1 ihics andit which eithIier couldl no0t be Illoved or-
in ighi 1t be I II rmlet bYV cotnst antt mlv it g'. Nitior sutrgical p~rocedlutres, Such itas
itli(toli aid( dra liae. rrItgatiOtI5,, lipio(lol st 11(1Ile. a11til r-efIjoalJ of sttjperlfic-ija

forig boiswreuullIY dJone inl tl tle realmenlt room.1
AXardl space vatied Ill tilie diiffet-enit centiters accorditig to thle patient load.

At thle ( rile centiter, tilie facilities cotisist ed of at 35-bet ward for zetera 1 siirgical
casies, a 31 -bed ward for tiotiurgica I cases, a 315-bed wvard for )ias-t ic surgical
ca~ses, all n11i 32-lhed wvard for cot vales(cni t pat ietiIsatu Ip I Ie it* i t ni tI-
ficialI ey- es. Officers and~ NVAC's were trteaited oti sepa rate walrds'. A NveIl-
equiti pped treat menut room near' tilie plast ic-surgery war VW1- Wasý: (-Otj-ji~etiiit flot
(1 reSSillr tugs1aid ot her treatments. Every bed illtitlie eve ceitetr was equti ppet' withi
radhio earphonies anid a Stat ion Selector dhial, so that pat ientits who ('0:11( tiot use

Fi'.uRE 5.-EI-ve operatinug roomi in Specialized cenuter, Showving gianit mlagnet
countlterb~alanced through pulleY in eciling.
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Library Facilities

As mighlt have been expected, lirayesiitv in ophthlalmnologyv were not
uniiiformin i thle varIious hiospita zls, sinI ce mos()t of lie books anrd JournralIs had1( not
beenl selecte byil~ specialists iii this field. Not all hiospi tal libraries wer eq ui li
supplied, and~ in many inistan ces o1)11tha inmolog~ist-5 sent for aind w sed t heir ownl
texts., Books coulhd be procu red fromi ilearb)' local medIicalI librwaries anrd from

lhe Ari'nii M\IedIeicl Libriary, IVIasliirgtoll, I). C . , bu1t somle dlelay occurredl,

p~art icularly when t li facilities of t li Army W[ el leaI bmrar had to be used hb-
hiospi~t als (list ant from Wash lirgtonl. Somle hiospit als had cur'renit specialty
journals an bound0111( volumles for several rece nt vealrs, 1)11t ot hers ulid [iot, 1111(
at those inistalla tions ind~iv idulal ophi 1ha Imologists provided their private
joun r al,-.

Equipment

Genierally s'peaking", thle eq1uiipmuenit foi. opli t I allolog'ie Sect ions ini general
anrd regional hospitals ill thle Uniiit ed S;tates was eventuall fiv lit e sait isfactorvY,
though orig-inaill thle Sttula rda eyt'e inst r~umen ts wvere iot wvidlelyv popuilar. Par'-
ticunla r comiplaints were raisedl mnevrniing forceps, specua ida(Iiscissiori knives,
c'apsul~e forceps, and Sliturre mat erials. While t lie'se itemls were ill process of
imipr'ovemenet ariml standairdIizat ion, re1nuisitioiis for nonstandi a rd items wveie

usually approved. Thierea ft er, it was thought t hat the staindhird inst rumients,
Nvere sat isfactoryW ill both liquality ari supp)Ily, and requests for' nonstand~ard
it ems wer-e riot generally approved.

Ani entirely' different attiturde was taken toward equipment in the special
ceniters-, in whlich ophithialnmologists wvere permit teu and( ericourageul to use
nonist anidardl izanst mets of t heir ow-n chioosinig whenever it was thloughit t hat
their work would t hereby be improved. It was thle general op~inioni of thle
oplhi thalmologists workving ini thiese cmANi' that standard equlipmienit anul
suplillrs, supplemenited 1y certain nonstanidard items, wer'e usually adequate
arid frequently Wver'e of superior quality. One (center, however, compla ined
that thle quali ty of instruments, p)art icularly of cutting inst rumnwits, st eadily
deteriorated throughout the war. Some ophthalologists, particudarly before
nonstaindard itemns came into adequate supply after' the activation of the
eye ceinter~is, supplemented the Army issue by the use of their own personal
inlst ruenie ts,.

Considerable (difficulty wvas sometimes experienced1 at the eve cen'lter's inl
the procurement of noiistandard equipment. This was p~ar'ticularly true wh-len
niedlical-siipply officers, wvho wvere riot qualified to judge the nieedls of ophithial-
iliologrists 5 orkinrg in special cenite~rs, wvere i nc(linedl to disapprove requisitions
for Special nionstand~ard items. Even when thle requisitions were approved,
dleliveryv, byv civilianl Stand(ards, wvas undul *y slow. A b) inocular ophithialmoscope

requisitioniedl i ii ( onen((lter' in 194:3 wvas hot r'eceivedu until December 1945.
Another center operated for more than, 2 years with only one slit lamp for the
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enit ire sectloll. Whellii th lie min) Nvas (out of ('Oillisii~oii, 11o exalillai lnt .u could
b~e performied. Wh~en it mas ini ('oliiissjoii, blinid patie'lnts liild to bev brought

front tilie va rdls to thle clintile, onwirimc l s as nniil as a thlirdl of a mile, and often
lilies of patienit, wveie wanitilig for examliniat ion.

As was propel', tilie (Iivfe sirpjplv or gin lt ilgliet s was enniniarked for
overseas sliipliieiill, but 9 were also ordered, and event uallv pi'oeiird. for the
9 spe('ial (centers in t lie Zoiie of I litelior. For t lhe Iliost part., all t he cenlters wvere
well supplied wvith Ini all ILanicaster' band eleet loinag-licts, slit lamnps, leiisoiiieters,
'ompijlete fit tinig eases, Bi'oiiibachi perilinetes, st eleoca in pi iiet ers, ojllt lilmtllo-
sope"', lproi('(osc(IIes, elect roca ut cries, a nibldoscopes, t I'll iisillirui iiia tor1s, t oliotn-

eters, lhoi()l)riet('rs, aiid instrumiienits for co(rnleal tranisplanitat ion, ats wvell ats
lie more usual ills( rillienets, which wvere geiier'nlvy ill ainip1e siipplyl. If fablai-

vated items were lackiiig, tile iii geluliiity of officer'is illit t eel icii iis oft en pro-
(hlced very* accept ablle subst it utes. lii April 1945, a tolioltivt t'-t esting stat ion
was est a Idislied ait Avonl O ld Farmis to st and~a rdlize t oiionieters ulsedl in Armyi
inst allaition-,5.

Thl e Bernula i foreign-I od locant or inever been mie st anidarid, thI oughi thI ese
instrumninlits wvei' iused withi sait isfaction lit tilie Vall ev For-ge- center, ait thle
Wa kemnia ceiiter (for at slioirt tihue), and(1a n! lie ('('liiers ait D ibble and 0' ReillY
C ci eraI 11olh i tals, w~here the Iivwere received as, gifts.

TIhe prepariat ion of a1 portalble chI est for refract ion s occiupliedl a 'goodl de al
of timei and at tent ion, bult thle P~acific phlase of' t1 lie ~va'eidcvl just as thle chlest
was read v for' clinictal trijal. It 'onitainied, amiong, othe1r items, at trnial ease,
Ual~lrolpl'ate ('halts, a1 foldiiig perimneter', a taiigenit scr'eeni, anl electrlic opli t l~ -
Iiloscolpe, ani( at i'et ii os('op(.

Phlotoggrapliv

Facili tics foi' pliotogl'apliy were tiot liii iforml initall in st allattions, t hotugh
tlie visuiil recordinig. of tilie preopera tivye a lid postoperative stat us of all pat ien ts

Wouild lhav e been (desi rable, ait least at all thle eve ('enlter's. At sonic' ceniter'ls,
suhi(ts Ba kei' Genieral I lospi taIl, a spe('inl photographic uiiiit at t achled to thle
hiospi tal took aill p~ic'tuIres. At othlei's, thle phlot og-'nals wvere takeii byv inter'est ed
Officer's, vI io soiiitt i lie(' Nvere at ta(iched to (othiei sevce'i(s. At, thle N oi't liigt on
'eniter', iilil5( 1 and2 WAC te(''liiicialn w ho had formerly t ailiglit mnecialnical
d rawinrg, made sketch'ies ait opera tioiis, priints of whiiclh wvere at tached to tilie
patie'nit 's chainrt. .No r't'iiina I en mera, was av~ailablle at thIiis cii t er-ini fact, 110

Arly hiospi tal possessed t Iaf ndis enamei'a -illid thle 01)11t ha mologgic stair
aral''lig-e l at its own e'xpenise to have Jhi('nns'(5of patin s wit Ii niiusinl ('otnlitbios
of th hler yiic'eV phiotogi'aphicd by at Memphis phiotogiaphier. At this center,
a mov'iiig p)ictur enr tit tled ' 'Reconstru'ict ion of tilie Orbitald Rimn with1 Tanl t a lniii1
Plait e' was Produied~l, with ci(ap~tions. M akeshiift jphiot ogi'aphiic arr'angemen(rits
wvorke'd we-~ll in muany* of thle ce'ert 's bit. were not always reliable, and it is
tiil for't uiiia t v thaiit quali fie'd pliot ogr'ap~ilr's were not av'ailaiHe in all plastic-
Surlg('ry ('('it ('.
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Ini *Jnv 1945, thle ( pl ithlaliiologv Branch, O ffice of thle Stirgeoti General,
(lelivere'l to thle Army 'M Iedical NI isemniiii collect oio of 250) lairge Kodalcliroiiie
tra'llI spa renicies, which were repriuhtict iolls of the pain11t ilig of thle fliniuhis octihi
ill the possessionl of thle ['nilvtrsit v of Rome. TlhieY ha1d I eeii procureid by vI Maj
Tr\gvv (iniiderseii , N IC, wht Idle lewas act ing I, {'oiisiiltalit Ill opl ithlalinlolo"z
ini thle N Iedlterralivall Thieater of ( perat lulsi.

CLINICAL MI NAGENIENT OF PVHTEi\TS

Adrnissiois to thle eP cvtociit elv\\ re niadl~e direte I \ ion ports of diebarkmtlotw
from other hospitals. or front other se'v ice's Nit111i 1 the hospital. TIhe genlera I
lrract ice of admilt tilg ll".11 pzateli(- lxctept t hose Ile ig nimned hate S1iirieill
(1111T, psYchotic patienits. 11id f)Iat ilits withi (ofllitillilliciilble (hiseases) to till adhmis-
sionls and d i51 osit loll seti iolu did it ot aiil v, ' prv p ~ictic for' ()lhi tiliilmnologic

'Its, for whomn l~iihIlv speealized D uiiotl iesie r seta. 1irect
-10o1 Of pa el5to tl_ e ve wakrds, purl iticihirI\ ofi niatielits with Stich
lonls ats retinal detaichenilt, 111cro:sed ifii Iaociilar tension, p~enetrat ing

ii wj tilies of t lie glob~e, anid ot lioi 1icii te vl~ldiit ilols, p)ermit t ('( inintedia t e examlina-
t iol andI treati ment'.

As fuill tise as possible was made of clinic facilities. Amibilator * v atienits
Were tmstiaillY examinied in the cliniic; others were treated iii thle cliniic or ill
treatmnent roomls coninectedl withI the wards, (lepending onl availablie facilities.
Ini stirg-ical wvards equtippedl withI slit lampsI), preoperative and postoperative
care Was carried oli t oil the wards, t luis lift inig a btirden from btusy clinijcs.
At some centers, each officer was assigned specific clinic houirs for hlis patijents
btit couild hbring them at oilier times if the facilities wvere not ini use and if a
wardl secretary' -ouil(] accomipany hilm to take his noles. Ini hospitals ili wbich
civilians were caredl for, it was etistomiary to assign one( afternoon weeklY to
these patients andl to see them at other times only ili emergencies or by special
appointment..

Routine of Study

'The wvard rouitine for each patient incluided a complete history and com-
plete pht'ysical examination, followed by suich consuiltat ioiis as were Indlicatedl.
Rouitine laboratory work included uirinal *ysis, blood couint, hemoglobin dleter-
mimiat ion, and lood0( serology. A chiest, roentgenogram was tisually made.
Special tests wvere carried ouit as indicated, suich as tests for bruicellosis, the
Frei test for lymphiograntiiloma venereuim, the MNIan toux test for hiypersensi tivityv
to tuibercuilin, complement-fixation tests, and(, in such condlitionis as uiveitis andl
iritis, other tests to idhentify foci of infection in the teeth and~ elsewhere. Bleed-
ing and~ coalgulation times were determined before operation. Back'eriologic
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st tIimile wene Iiiitle bvforv aill lilt ratociilar. piroce(I iiies bu11t ot her.%\' ie werev a tider.-
tiaken old *v oiii spctiail indctl CItions.

(Co1m1pletet t' p tlialmlllolog.ic Nvol-kiU) Iiichiitetl 11 (letelmilinat loli of v isual
At'itViCIlity i-lliltina' r-efrdctioli and IItl liiclSl(-lala ice-( test llg byI thle opt ollieletist,
lie mnedilicalI of licei' I ecit i iiir later. if mlorev detailed sttildies, wereo liecessa iv;

eXtertiall examiniat ion; oplit Iiallliioscol)V -; slit-lititip) studies: and~ per-inetrvN. If
"glasses werev wvorui. th1ev were lielit ralizeti bv th lit'oJ lit(imt' rt whell tilie paient jl

was fir-st sveen
It was 21 oreuieral ru1le ill larg-e enlters iiwic, Ilie per-Soiiiiel N-erc likel Y

to lbe of vanviui, &zr-ades of exlwrehviie aind1 training, that aill patilent s booked for-
operait ion should ha11ve been examin ied pr-eyiolisl %\witIil tilie chief of sect ion or- hiis
assist anlt. Th'lis policy of full d iscuission of all1 cases bvefore oper-a tion eliminihatIedl

lit, necessity for laht er juist Ifica t Wio of cases, in whliich thle hid ica t ions. wvere I orlder.-
hule, Par-ticularl-v cases ill which thle dlisa bili ties were ntot service Conn Iect edl.

Refractionls

Tlhie policy of thle indlividuial hiospit al, whiich wvas usually based oil tilie
H Vflilalbd lt v of ophi t 11a1lliologwJ per-sonnlel, det eriliiied wI ict her refr-act buis wvere
per-formIlet r pdmtrs iudrthi 1 eviim

If tilit tol)t ome)t rist s, ANWiti NNei-e iisliall x %\-e~ll-t a ietlga uate of I't'cogmIiiZed

schools of optomlet rv, per-formned th li-erfi-act ions, thle opli thlalmolog-ist liater
deterriuiled liet nectessit v1 fol. eveb -lplegia if su chi det cnn i atloinis w're- not par't
of tilie oiulroult*inc. I'lie Ophlthlalmnologist iiersoiially examiniiedti ll Obscure
or unusual cases~ and( made frequent spot chiecks.

Refr-act ioll wais (101W object ively WithI lie( lbat tecry ret 1i05C01)t' and1( lthe

lsiizil uise of spheres anld cvii m leris. Ret ilosc'opie findiiig-, Were u'efi ned by
SUbjective trial. A finial manifest refi'aet ion was cal'riol out at few (lays after
tilie or-iginua I test unless tilie med IicalI officel' regarhd e it as un necessa 1W.

( vciopiegie texamina tions weeusuall~- doiie by I of thle :1 following
methiods: (1) 1Paredi-ine homati'opine( liv1di-obr-omiide emu~llsion, I dr~op ill each
eve every' 5 minutes 3 or- 4 timevs or- twice ait I 0-min111tit inter-vals, with Ii efr-act ionl
ant homr later; (2) pa-edli-ine st'opolamiline iivrobr-omilde t'nnlsi"on., I dr~op ill
each v *ve 2 or' 3 t ines, with Iirefr-act ion anl hourIa t er ; (3) at ropine sul fate solution
(I Tlcer('' t ), I dr~op ill each eve :3 tim('s tlailv- for- 2 days pm'eevding the test andl
1 or- 2 dr-ops lt(e day ' of the test, depending"' uponl thi(litime of day~ at Whbichi the
refril't ionl was to lbe cairrt'l Ole ou. Post('v('opiegi(' exaniiia t lolis Wetre U~sually
('itrri('( ouit oil pat ienit.s who haid not pr-eviolusly wvorn1 glasses, Omr who reqluircel a
niatrk(( ('han- ige itiheir lenises.

,-ome jindica tion of thle Volume of refi'act ions d]one( inl Zone of Itiiitcior

hosp1itals Is (evidlenlt ill 11 r('pOlt submitted'( to Ilie( Surlgical ( ollisul tan i s D)ivisioni
onl 10 1\ airehi 1944 fr-om 299 iios1) Iti ma intaia erco er.Vice Over

7\leo-mr:mdnir~.\h~j. i*.\N.Schrif,,~rC; ,r( . i. N.Ctarti'r. ii hi~r. 191, subject: ~Sil fleot flfruait
'oulevr~imiuu Eye Fxamiinati olis and th Iii'reserilinig and littinug oft ;Niass.
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a 3-month period, there had been S1.742 refractions per nmonth, and the total
number of spectacles prescriled per nmonith had ( been 70,150. Of these refrac-
tions, 10,647 (13 percent) had been performed by medical officers, 46,043 (56
percent) by medical officers and enlisted men, and 25,052 (31 percent) by
enlisted men alone. Only 25 hiospitals reported that the refractions performed
by enlisted mien were not checked by a med ical officer.

PROFESSIONAL MEETIN(;S

In addition to t heir attendance at hospital conferences, medical officers on
oplhalinologic services were usually invited to meetings of local medical

groups and were urged to attend them. Frequently, they participated in
programs. The ophthalmologic staff of tie ('rile General Holsl)ital on one
occasion was resp)onsib)le for the entire program at one of the meetings of the
('leveland Oplilialmological Club. The staff of the Northiingtoim center
arranged it special program in April 1945 for civilian pliysiciaeis; cases were
presented, and slides and colored moving p)ictures were shiown. A similar
program was arranged by the staff of tihe Dibble center in January 1946.

A 3-day military op0itllialmologic meeting was held at the ('rile General
Hospital Eye Center in November 1945. The attendance included repre-
sentatives from all service commands, tihe Air Corps, and the Navy, and from
local ophlthalnologic groups. Dental officers were also invited because of their
participation in the artificial-eye program. The program was the responsi-
bility of ophthalmologists in tie service except for two presentations by Dr.
A. I). Ruedemann, chief of the Department of Ophthalmology of the Cleveland
Clinic, who had served as civilian consultant, for the Crile center since its
activation. In addition to papers on numerous other subjects, one symuposium
was held on orbital reconstruction, a second on plastic surgery of the eyelids,
and a third on intraocular foreign bodies. More meetings of this kind would
have been extremely profitable, but, the patient load, the shortage of personnel,
difficulties of travel and housing, and similar obstacles made them impractical.

THE OPTICAL PROGRAM

Historical Note 8

At the beginning of American participation in World War I, no special
provision was made for supplying soldiers with glasses. Usually, if the need
was established by refraction, the individual purchased the glasses through the
camp exchange which was able to supply them at a reduced price because of
arrangements made with certain manufacturers. This plan was fairly satis-
factory, except that it was Open to tile criticism that the soldier had to supply
himself withI what was a piece of his essential equipment.

Sec footnote 1, p. I.
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lit Septembi-ri 1917, soon after. tile United Staltes enter~ed the walr. stwndar-d-
izlt ionl of lenlses for. 'Ise Iiirll t 1161111 serVIce lidI l)elII begunII bV the SrIrbCOIII-
mlitte cOir()li 0 ii ialirr1ologv of thle ( omielcl of Nat ioniil I efewis wvork rug Ill
vooper-at ioll withI lie Office of thle skirgeonr ( crreral. Th'le Itlen, recommendled
for. a pploval wa-Is flat, roln rd, anrd 40 rum . iii d1ia ret er. The Ira rines wecrc of
whlit e Irretal. Bids were Invited oil specificat ionis, a i~ld thle collipa nvY whose
bidl wl, acceptedl fuir-iilisecl spectmcle.S for salt' Ill caurrj1 xliarV.e; hu1t il *Juie
S191S, w horr t li Annri\ a1ssumeld the respolisi I ilit v for their. pliovisioui . Thre pdarrl,
which hald beenl wvorked out by the Sectiott of ( pllttlivilnologv tii t leSugo
( euiera I's ()flive, Inucludedl pr-ov-isiori of taniarIframesc an uivlleses, a 1d I replace.-
meritl If t lies werev danIIIIzed iii military- service. if tit(ey were br-oken t lirouigli
faultl of thle wearer., tlie( cost of repair-s "'as cl ia rg"e agoa iiist hIl. pav. If thle

olIer. des'ired lionrista idard f.Ira rus, lire was permitted to 1)11 rcluinse theml at
Iri-, ownl explleris.

Ini thle wviniter of 1917-18S, whliile the( clhief of tlie( Opli t lialrn1ologv Sect ion
wals ma i iir 11i1 inisp~ect ion tour of America i Exped it ioai rv Forces, inrs-taiii itt lors
inl Europe. Ie( investigated. oil Instruct ions of tie Ch'Iief -;,!tr,,on of thre Ex-
ped it iorlial *v For-ces, possible methlods of suplllY of tlensevs for. overseas per-sonnlel.
liIn his report . he rnoted tha1t phi nis for thilis con t i rgericv were alre-ady oil file ill
lie Silrgeonl Get rera l's ( flicv, a list of quailified opt icianus wats a vaila ble (p). 2),

airid tIre- f)~gl~icould t Iieiefore l1w set iii mlot ion as sooln as. tite IiecessarV
orlder-s werev Issued. Thre fi i'st lanie optitwa 1 urilit a ndl eighit a rrxil ial- r ui its were
ord er-ed in to act ion 25 Februtaryv 191s, awl~ ari'iveil ill France 4 Mlay 1918. Si x
add(1itilonial iiriits., requnested l by \ad hv~uiartecr5 of tire American Ex'peditionary
Florces, saiiledl 12 Novembher 1918S.

Instittition of the Optical Prograt World War 11'

Since thre optical pI'ograim ill Worhid War. 1I was Coniduicted ill coea o

withI thre consult ant ill O)Ilrt lialmllologrVii thre Surrizeol General 's O)ffice, it is
brieffi. recoulnit ed here. The imlport anrie of the( proozrani is, ref lect ed inl tire fact
thalt al1lproxilnaltelv 18S percenrt of the( IiiilitarY personnel. par-ticipating, lil the
activities' of W~orld Wair II reqluiredl spectacles. Maliv wvourld mlerely hrave b~een
inI(orVcnI~ieni(,e(l l)Ny I)einir wit liolt grilase tm oaily, buit mally ot her-s would
have luecni pail tiallv Or complletely Incapacitated. Lt . ('ol. James N . Greear,
J r., N(', consultant inl oplithlajlologvr\ for the European Theiater of Operat ions,
statted ill 1945 t hat withlou t tire oplet wil facilities provided ill that ar~ea it would
Iravye beerr necessarly every m on thr to cvacna t e approxiinia t cl 10,000 soldier's
who11 hrald lost or. broken1 their glasses." M-\aj. '1rgeGunidersen, MC, the
acting corisntanrllt Ill oplihit llmologgy for the Mediterranean Theater of Opera-
tions, was similarly emp~hat ic.

I Ii~r4ry of the optical progranm trtrparedl by Stanley W. Rybak, Optical anti Artificial Eye Section, Distribution
Seer irm, Supplj y Serrvice, 2N D eevinrher19.

!,senrrannrial Iteporl for Ophithalmology, 0111cc oftire Chivf Surgeon, Europeaýýn Theater of Operationis, 1 January-30
June 1915.
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Whenl tihe riliIt arv enIjerg~llCV bega i,11 tile oillv provisions for puirchasing(
sjpectacles, for 11nilit arV niern ait Goverruireir t eXpeilsse wVere conltained III paragraph
8, sect ion I 11, Alt 40-i1705, (1ate cI INI al v 1 9:j9. wiiIcII ant lit orized t lI)e pkI urcI Iase
o1rdv wviren it was: llecessarv for thIe correCt ionl Of visuial defects resuilting"' from
violence lin line of ditty. That thiis provisioln Was riot alecIiuate for till army,
rincreasing dlaily inl inuni1bers as t ile resulIt of civilian midluct ionls first becirine
(Žvidiilt inl at report dated 12 Ma *y 1941 from thle commndrating officer, Fiort
Mc( lellain Stat imn H-ospital, to Tihe Sturgreoni Genieral. lit this' report, i a
nioted that 751" enlisted mei lin thle 27 thi Divis-ioni had broken their spectacles, lit
thle performlanice of military dIiity ,; that most of t hem lacked funds for repair;
t ha t spectacles had beeii prescrib~ed for a numllber of other menl wh~o had had
refract ionis ait tire hospital anld most of wvhoml wvere finlanciall ,y unlable to buly
glasses; anid that both grouips of unlein, becauise they wvere wvit hout glasses, were
performing their (liltties wvith diiecreasedl eflicienicy.

tUponi receipt of this report, the problem was takeni unier inivest ig(a t ion inl
the Office of thle Suirgeoni Genecral, whlere the estimate wvas madle that albolit 10
perceint of aill military Jpersonnel requiired spectacles, alt hotigh manly of t hem
votild niot possess eyeglasses vheiin they eiitereil service. Onl 5 Jinie 1941,

Tlie Suirgeoni General recommenmledl to The Adjuitanit Geiieral that glasses be
suipplied to military personnel who iieedled t hem for maximumii efficienicy ill
tine performanice of diuty. The recommenilation was approved, and Th'le
Suirgeoni Genieral was diirectedl to make the niecessary provisions anji issuie
the niecessary directives to carry ouit tile proposed plant.

Supply and Issue of Spectacles

At the time the optical prog,, ram wvas instituited, tire lbasis of issule of
spectacles w~as onie pair to each indlividlual, wvithr aniotier p)air providhed ulponl
embarkationi for overseas. This plain was found to imlpose air impossible i)Iirdeir
uiponi stagingc areas anid ports of emlbarkationi, as wvell as uiponi optical-suipply
houises. Deliver 'y overseas presente cii isliperaible obstacles, anli g"lasses which
had to hbe discarded repres-entedl a finiancial loss of at least two-thiirds of their
valuie, since thle lenses, which represenltedl this lproport ionl of thle cost, were nlot
salvageable. The plait was therefore adopted of issuinig twvo pairs of spectacles
to each soldier as early as possib~le inl the tra~iring p~eriodl. At' tile conclusioni of
hostilities, tire, basis of issuie w~as againi made onie pair of spectacles to eacih persoit.

lire origiiial idlea of lettinig conrtracts for tile issuance of spectacles Mn eacih
service commatird also provedi iiiworkable. Adminiistrative amid othier reasoiis
at first madIe tile awardinig of a sinigle conitract for thre provisioni of spectacle
and frames seem more efficient. Later, wheni tire reIiriremeirets p~rovedi to be
manl'y times inl excess of the earlier estimate, tire second~-low bidder w~as also
awardled a cotitract, mid~ protiuctioir was eventutally spread amnorg ninie manlu-
factuirers. Numerouis subcoirtracts were let by these companiies.



Thie Select ion of a frame liid Io b0 e pred Iicat ed [lnot onl upV iJon ind~ividuial
c'omifort buit also) upon dluralbilityv ill all vairiet ies o~f climate arid abilit ' N.t) wvith-
st an hil ardt use. Th ese cri teria seeiledl best met by it fra'nre con tain inig 18
p erce nt silver. By J1uly 1 943. Amftci a lm)ut HUMM.0( pahir of spwow ales had !wbeel
ordleredi, a ii anralysis sliowetd thlit sohltl were' bv'~' ing [Li I' isl et( glasses for' suichl
minior correctitons ats plus or minius 0.25 iii one eye or thle other arid p~rismaltic
cor'rectijons of 0.2.5 to 0.50 (i opt i..

Prescript ions for' these correct ions entorniousi1: increased thle work of the
op)tical t'orttpaliiies. anrd it was tblereforv dlecid et I I anl opt icali hoard of military
anti civilian iiophithalmhologist s thI at thier'ea ft er spectacles would be issued only
for' correc'tions of more t han 1i.00) ti optv cin i an mivieraidian iiin cit I er eve. A
waitv i me as gran ted short ly aft erm-ard to Army' Air Force p~ersoinnel. oil thle
ground~ that thle correct ion of even minror' optical diefect s was necessary for Illie
most efficient perfortnianrce of their sp~eciailized tdut ies. Somlew-hat latIer, the
basis of issue was chani rged to v isural acuityv of less that 20/100o ji eithlernv' eve.

Issulance of spect ales wits rilo fpeflut t t if, in~ thle Opinion of t lie opli t hal-
mologist . they were regartlel as esseriltirl for thle efficierit p~erformfance of d uty,
regatrdtless of th lid(egree of thle visual defect. Prnepara tion of thle cert ifica te of
itecess-it whtich had to nt('mnupariv eacli stud iplresc'rip~tion and whtich w-as founrid
to be requairetd ill 60 percn'tei of all coase impulosedi a hreavy ('leni(al burdn'(et. The
ruile wa-is finally ('Ianrgedl to a basis of issue for a1 correct ion of mor'e t(Ianl 1.00
Iiopt en' iii thle nieril in iiof thre gr'ntesta (Iefect inr eithleir eve or' the n'equir'emert
of spectacn(les for the efflicieuut pes-forinitmte of milia n' v dlirt 'v. A cereilt i-t~te of

neest %-ssill r'equi r'ed for lie latter citeriori bu11t thre adlopt ion of efli('ierit'
for'ms great ly simplified thle cler'ical burdi' en.

Special plans, had to be mnade for thre fartnminrg out of sub(orntract'ts to br'anch
offices of par'ent 'omp~aniies rumlble to handle immnediately rall. pr'escnripltions
r'eceivedI. 1)eli vry of glIasses, wh ic i(liI 1( to b~e ex pet litours beca use of intiii tar 'v
rieces'i ties, w-as a l)par'ticulan' probldemi. St r'ategicarlly loc'ated branrr ch d epots
(devot ed exc'lusi vely to miiiur mar' or'k finaly pr'oved to be the solution arid also
requiir'e(d a fill- lonver iniven t or ' vof fr'amnes a nd lenses.

Fitt inrg an rilrepa ir cases (con taininirg st andridrrI fr'anrus anrtd adjuistmuenit tools
were suippl ied to all inr stailla tions. Irnd iv idural fitt irigs, however', pr'oved i mplrac-
ti('l in ritore thIani hal of all cases lweca1151 of thle st epmb~lurp pace of ird ut'tions

andi thre shior'tage of op11t ialminologic per'sornnei.
By lie erid of thle wan' thre rmeqnr'emlrrts for' thre Army had mouiited to thre

pr'ovisiorn of 51)e't rdes for' 18 to 20 per'cerit of milit ai' per'soriv ri,(omipareml
withi the or'iginral estimlate of 10 per'centt. The issuiancie of two pair's of glasses
for each mart, pluls a 30-per'cert per' arnnum rep~lacemenit for personnel stat iorned
ini the Zone of I itt ior', had meant thle issuance of 522,000 pairs of spec'tac'les
per annum or' a total of 2,250,000 (llring the war' vea-i'.

To (leal efle('tivel ' withI malirnger'ers, w-ho weure iii thre habit of br'eaking or'
losing thIeir' spectacides in ordter to delay t heir tiransfer' over'seas or to escape
performance of their' duties, thre policy was established that military per'sotnnel
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who broke their spectacles hv design or by willful negligence wouldl le judged
guilty of a violation of thle Articles of War.

Spectacles for Wear WVith Gas Masks

The British, because their ga,,is masks were simple, providled spectacles
which were universally useful. For uise withI gas masks, thle Germans and~ the
~Japaiiese p~rovidled spectaicles of tile goggle variet ,y, held close to thle face iw'
an) elastic banid passing, aroundl tilie h~ead~. The United States Army finally.
adopted the Brit ish-tv, pe spectacle wvith flat temples, but after some 100,000
had been issuedl it wvas found that leakage couild occur whien they were worn,
andl they were used dihereafter only as- auxiliary glasses'.

After exhaustive tests, and becauise of thle ang-ni tnele of the requniremen ts
othevrwisýe, It wits finally dlecided thait only mien withI binocular visual acuity
of 20/70 or less shiould be fitted with specta( les for use und~er gas inasks. Tl Ie
Spectacles required most ca refuli fitting, whiich could not be carried ouit uim-
formtl 'v. Also, te 1mveasilY became mail.- -';lsted. Delivery at thle port of emn-
barkat iou wats associa ted wit ii tlie same difficuilties ats tile deliver % of other
sp~ectacles lbv this route,, andii etulI gns-ma sk spectacles Nvereise as
soon ats at unit wa-is alerted, so that 4 to 12 weeks' leewvay was allowed.

Even the altered glasses were found1( to permit leakage and to be uincomn-
fortable to wear, andil aniew design wats herefore adoptedl, conlsistingv of a 40-mmn.
eve wire supported by hfiree brackets in at framie inserted Ibenen thi the gas mask
next to thle lens. Tlhmis (lesigli was also far. from ideal, and hie fliu tre solution
of this problem would seemi to be thle designing of a gas mask whichi can ac-
commnoda te anl ordhila ry pair of spectactles.

In all, approximately 7 percer t of aill military personnel requ iredl spect acles
which ('0111( be worn with gas masks, anrd a mauinteniance factor of 30 percent
was calculated. The necessiItv of (list ribut ing many of these glasses to troops
alreadyv over'seas posed such pr'oblem,, that It seemedl ob)vious that in the future
p)rovision~s should be made for their manufacture andl distribut ion wh~enl trioops
are first alerted for overseas (lityV.

The Overseas Optical Program

The first mobile optical-repair' uinit dlesignedl for service overseas consisted

of a 2.1Y2toim truck, wvithI a st akle body; it did not include surfacing equipmenmt.
After (1gb t uniits of thiis kind had been put in to operation, it was realized that.
a self-contained unit, in whichi operations could1( actually' be carriedl out in thle,
truck, wotild he more efflicient, and that surfacing equipment, was essenitial.
A truck meeting these requirements was (designed, with all equipment per-
mailentlv mouintedl onl benches vhmicbi were permanently mouintedI onl the floor
of thle truck. Althoughl removable equipment might have been more desirable,
this arrangement provedl quitec sat isfactory.
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Base shop optical-repair unilt" were issued to service t roops housed in]
stilt jorlia rY installiat ions.,1and(1it Jort abivl opt ical-repall tirliiit was also design ed
wvhichi, hlongit i not sat isfa ct orv ill several respects" was riseil thlroiighioii t the

Tiar 'lie original issule of oiie mlobile and1( two port abIle riii its to each Iiied ical-
sliJplY (depot w\as fouinid to result ill a ii extrI'l vagra 1) t waste of facilities, anrd tlie(
idleal b~asis of issule w\ast det ermlinied to lbe onle mobile anrd t w( port ablle i lili ts
for each 200,000) scat teredl troops or onle ullolile unlit for tile salme ririni1ber of
coricenti'l t ratd troops. Base shops wvere loca t ed inl Enigland, Paris, MIanila, and
Aust ralia. 011lY one oversewas tiinit, Onl I ie( (erina i fronit, wa-is dest roved by
elenemy action, though evelitually about 50 were tit work iii the dwhat er of
ope vra t i ons -. The work was (lel( chiefly b eh ind ti Ii linles, bit illi a few inst anrces
the units operated iii forward areas" or. evenl went forward wit init ial Invasion
for-ces, stiichi as tlie( Sevencltj tTI . S. Aryiv ri s-o t herii Fmrince.

All personnrel attIached to thlese mir it s Were opt icianrs whlo hiad followed that
occuipatio lll civilia ri life anid who had been t rained ill military t echnriq ues tit
a t raininig school establIisllel tit thle medical (depot ill St. Louis. Offictr pe'rson-
riel h adl had experience illm iia grr ing civilia rI opt ical shiops. Qualified personnlel
was aliways ill short supplYp , anrd event ually op~tomet rists had to be t rained for
thiis purpose. C ornsultirig oplitlhalruologists inl active combat t heat ers had the
overalhl responisibilityv for colira t iri ll activities of opt ical-repa ii. uinits5.

Stockpiles of aill necessary mat erial and equiipmlenit for overseas liirits were
est ablisiledti t tilie Binghiamlton Mt edical Depot. The Europeanr t heat er was
p)rovided wvith a stockpile of its own, which supplied the 20 uiirt s oper~at ing irl
liet( liea tel'. Requisit ion~s to the B3n-irnightor D~epot from oxverselas wereT

p~rocessedl ili thle Surgeorn Geiieral 's Office. It was thbus possible to correlate
inifomnlat ioll concerning the( tYpe of e'quipmenert utilized luril the foci most fre-
q leritl l v p~rescribled , to miainitaiin ria con trol o11 requiiisit ions, anrd to see t hat r epa irs
and1( rep~lacemnelt s were liminted to st andardl items. Suipplies Welle uisuatlly ade-
qua te, thbough ill the( NorthI African invasion t hey arrived somewhat slowvly
arid iilgeiiiolrs Improvisations had to be emp~loyedl such as thle Itse of dlesert,
s:,1( ridli place of rough-1 emlery.

Special Types of Glasses

No overall progra in for thle liste of a1 contact lenIs was ever cornsidIeredl. be-
ca risc tite t irue fact or' andl tilie iiripredi iablle results of tilie lise of thlese special
grlasses mlad(e( it Irnpract icablde. Occasionally such lenlses, were presc-ri bed for
a sold icr w hose clisabIili t v had( Ibee(ni inicuirred ill comllai 01 orwhose staturs, was
(lefiniitel~v ''Liiie-of-lDuty-Yes.'' Cases of this sort, w(er(e always mlanaged onl all
Iiidividlual basis. Tilhe saillie policies WVT'( empllIoyed( for telescopic and~ aiils('-
ikoiiic leris's. A program of hiardlt'm.4n lenist's was not adop1 t ed, and exp~eri-
mfentail work I> gun onil nilglare lenlses was not comple'ted.
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Record of Prescription

Earl , in 1942, wheni it became a pparent thalt a great dleal of time a 11( eflort
wvere b~eing eXpeuledl ill thle replacement of lenses whiuch hadl been lost or b~roken,
tlie nleed lbecameit obviouis for at permia iwit recordl of visuial acuit y , of thle cor-
rective prescript ionl, anld of thle Size a 11( tYlpe of framle sui table for each ilndi-
viduall. These data were fijially\ *. corporatedl on WD) AGO Form 20 (Soldicrs'
Qualifica tion Card) for villisted lel lnui ad oil thle imniunitiza tionl recordl for
officers. M\anvy repet It loll', exaiiiiiat ions were thus etimitiatc(1. It was ato
believedl, thlough 110 act ion was takeu, that it w*iiIld lbe wise to hiave a perniatielit
initial record1 of visual acuity* at tachied to tile soldier's, personl, if only as a Validl
basis for tilie later adj udicat ion of claimls for penlsionls. The practice of havintg
tile record onl thle soldier's personl was followed ini ot her armiies, 1111( the ob~ject ion
raised that the United States soldier would lose it was not thought to be sound.

THE ARTIFICIAL-EYE PROGRAM

Historical Note "1

In August. 1917, the Subcommittee onl Ophthalmology of the Council of
National Defense became interestedl in the supply andl manufacture of artificial
eves for t e Army. Thle glass used in their manufacture lhad, for thle most p~art,
come from Germany and hiad nmever been madhe inl thle tUnited States, because of
thle limuitedl (emllal for it. Samples of the manufactured glass wvere ob~tainedl
withI a g~ood(f eall of (hifficultY, anld a1 series of conferences Onl thle subject, chiefly
concernedl wit l chemilical problems, wvas iniitiated with the Bureau of Standards,
thle Geophysical Laboratory, manufacturers of glass, and firmis dealing in arti-
ficial eves. Sample glass eves were ultimately produced which, while adequate
for tilie purpose, were not equal in qualitY to the finishied prodlucts of German
mia iufact urers. Fuirt her experimen ts were (liscon te in ueliwen a survey, made
in cooperation with the Office of the Surgeon General, revealed that tile stock
of artificial eyes carriedl bY various dhealers in the United States would probably
be eqiual to Army demanids.

Some of the eves inl stock in the United States wvere included in the equip-
mnict of thle first optical unit. sent overseas (p. 28). Tfhe remaining stock was
Ilater divided among various eve cenlters in t he United States. If asoldier in the
Zone of Initerior needed anl eye andl had not. been assigned to a specializedl
hospital, authorization was given to purchase the prosthesis from thle nearest,
civilianl shop (dealing inl artificial eves.

"Sce footnote 1, P. 1.
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The need for ati iificial eyes ini World Wat If dii (h o0t becomei a pparientiti ut il
late in 194:3, whien bat tle casualties requiring prosthleses began to appear in
Zone of In terior hospitals and when, in addlit ion, thle Army b~egaln to indulct one-
(eyed nwii. Exact figuries wvere itot available for either group ait thle t ini' of
writing, b~ut it has beeti est imatedl that b~etween 8,000 and 10,000 nen withI only

011e eye were induic ted in to service.
In the early (lays of the war, whlen there was only occasional need for art i-

ficial eves, purchases were mafd.', as thle n~eed arose, onl thle open market. As
dlemandls increasedl, contracts were le't with the larger conmpanlies for b~othI stock
andl custom-made eyes. The issue of clistomniaude e 'ves was confined to
Hlalloran, Gardlinne, and Dibble General IHospit als. Thi s p~rogram), howevor,
soon proved unsatisfactory. The utilization ratio of glass eyes is extremely
low; to fit approximately 1,000 persons, a stock of several hundred thousand
(eyes muist be carried. Thlere was alway' s ii delay b~etween the breaking of the
eye and the procurement of a stock replacement. Moreover, if a stock eve was
issuedl, the so(ldier dlesiring to escap sevv col lm:v oplain that it was
not comfortable. He could not 1)e (ont radlicted oil this p~oint, anly more than
it could1( be proved'( t hat hie had broken tilie eve by design originially, since glass
eves ar~e notoriously fragile. If he had to be sent to one of t~he gen-eral hospitals
ill which cuistom-maide eves could1( be secured, delays of as long, as 8 wveeks b~efore
tile glass eye was issued were nlot at all 11111s1u11.

The issuance of the replacement (Iid not solve th pi'lrob~lem. There wvas
nothing to prevent thle Soldier from braigitaan andi man iivinstainces were
called to the at tent ion of tilie Surgeon General's Offlice ill wvhiich soliiw indlividluals,
over' a periodI of a year, 1111( beent fit ted1 withi three or four glas's eves and hand
sp~ent 6 to 8 monthis ii hospitalswhile the ('yesvwere lbing prvided. M~oreover',
all glass eyes, wvheieer sto(ck or custom made, b~ecome etched ihi lie fluids of thle.
socket and roughen and bvecm-e discolored after 1S to 24 miont us of use. Ex-
teisive m'eplacements as well as the iliitial issue therefore had to be p)rovided for.
Finally, t here were not in tihe Unite ('1Sates in 1943 minore t han Aisx fbins capable
of making custom-made glass ('yes, and since, as ill World W~ar I, thle chief stock
of miaterials as well as of eyes (came from Germiany, available stoc'ks promptly
b~ecamne dlepletedl. These5 ~ circumstanices, 'omb~inted wit h the expense of custom-
made eves, the loss of man-days whie they were being procured, and the cum-
bersome proce'ss wvhici(h i'((luire reference to a hospital wvhiich was frequently
at a great (list ance, all made(1( somle other Plan of p~roculremenlt (desirab~le.

Part of the stock of glass eyes5 available in tile United ýStates was shipped,
overseas, and requisitions for add~itionial supplies could be madle, as necessary,
from the large (central stock maintainedl at the med'(ical depot at Binghamton,
N. Y. Thiis stock wvas broken downv into four sizes (small, medium, med'(iumlf
large, and large) and into five colors (brown, green, hazel, blue, amid Negro
brown), wvith each color further broken down into three shades. In spite of
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the apparently large range of choice, tile dissipation of tlie Supply among
numerous hospitals in the European theater imade the actual range of choice
relatively small, and it was frequently difficult to match the intact eye. Ab-
normal temperat ures added to tile percentage of breakage, while the shipment
overseas of one-eyed men further increased the ditficulties of matching and
supply.

Development of the Acrylic Eye 12

The development of the acrylic eye solved these difliculties. Acrylic
(methyl met hacrylate), which is a clear synthetic resin, had been in use for
some years before the war for the construction of artificial dentures. It is
strong, well tolerated by human tissues, and readily formed into irregular
shapes. Not, surprisingly, the idea of using acrylic for ocular prostheses seems
to have occurred to several personis at about the same time.

Tile pink acrylic resin used for dentures was used as early as 1941 for
temporary prostheses to maintain the form of the socket after removal of the
eye until a pernianent prosthesis could be placed. The first satisfactory acrylic
eye was apparently produced by Capt. Stanley F. Erpf, DC, while he was on
(luty with the 30th General Hospital in England. Exactly how many inves-
tigators, military and civilian, worked on this problem is not known, but, about
the same time that Captain Erpf was working in England, Maj. Victor H.
Dietz, DC, and Maj. Milton S. Wirtz, DC, were working along similar lines
at Thomas IM. England General Hospital, Atlantic City, N. J., and at Camp
Crowder, Mo. They also produced satisfactory acrylic eyes, though apparently
a little later than Captain Erpf.

Early in 1944, while on a trip to the European Theater of Operations, The
Surgeon General, Gen. Norman T. Kirk, learned of ('aptain Erpf's work. On
his return to the United States, General Kirk arranged for orders for Captain
Erpf to report to Valley Forge General Hospital, together with Major Dietz
and Major Wirtz and several technicians, with the objective of developing a
standard technique. By the end of September 1944, an eye had been developed
which was regarded by every ophthalmologist who observed it as superior in
every respect to all previous types of ocular prostheses. The iris of the acrylic
eye more exactly duplicate(] the appearance of the human iris. The fit was
more exact. The eye was not breakable. It could be worn for long periods of
time before it was necessary to change and clean it. Since acrylic is not
susceptible to temperature changes, the patients were much more comfortable.
Experimental studies suggested that the expected life of the acrylic eye might
be set at approximately 5 years.

After some hundred patients had been fitted with acrylic eves and had all
expressed themselves as completely satisfied with them, this type of prosthesis

12 .eff'ott, G * . F.: Medical Dc)cpartment, t tniteil States Army. IUnited States Army Dental Service in N% orld War
II. Washington: IT. S. (Gov,,rnnent Printing Office, 1t155, pp. 235-237.
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w'as adlopt d as thle exelisiv e ty pe of ocular replacemen t by thle AruIv aind, latter,
byv tilte Veterains' Adminiist rat ion.

Twvelve mem hbers of tilie D ental C orp', were taulghit tlie( proces~s of imak ing
acrvl ic e ,ves tit thle Valley Forgv eneciiral 11ospi tal by~ thle D~en tal C orps officers,
who had1iz dev isedl tithe origin al 1mod(1els. Th ese ii ewi v inst ruct ed oth cers, were
theni ordleredI to 12 general liospilawIs st iategica liv locate~l t liroigliout tihe

counitry, where they set up hIn bora tories for i lie mia k ing of acryl ic eyes. Add i-
jional officers wvere trained a iid .rs igned as tilie need for eye, increased , an by 1I

Jill v 1945 la bora tories for this pi rpose were operating- iii 32 geineralI hospitals
ini thle Uniited( Sltates. Exactl I v how nuianv acrylic eyes wvere produced is not
known, but , lby thle end of October 1945, a pproxinia tly 7 ,0H) casualties in thle
Zone of Inuterior had beenl supplied w~ithi t hem, and C apt ain Irpf estimaited
thiat ablouit 10,000 eyes had beenl mlade ill thle first IS monthus of tlie( prog-ramll

After a satisfactory imode of Iplstv iye hVad11 beeni developed inl the Zone
of Int erior, ML training school was openled ini thle Euiropean 'l'lia e of ( pera tions
to supplyl thei ater myiels. After thle programi had( been. wellI est ab11ilished in tilie
Zonle of Int erior, officers triainedl in thle Xall-ey Fiorge hihoora tory wvere seint over
to assist in t lie work t here.

Otlher Prosthetic Devices

Acrylic lent itself so adlmirablyl to prost I ietC 1vvicevs that several were
developed in tilie courise of thle wvar. Ani art ificial cornea anud anit erior chamber
de veloped a lit ilC O'Reill* v e ,ve ceiitIer could bew pla ced over tIit(e pa inted iris, to
providle a1 realist ic idlea of NWli thtle disk coulW look like in thle fin ishied eye. At
tlie saime installation, all acrylic conitact device wvas made which . when fitted over
a cornieal leukoma t, gave thle defctvev eve thle a ppearaiev of th l Mo.n ac eve.
At t he Dible eve cenit er, a blasket tvype of orlditail huImjnat, to wli lic an acrylic
prost hesis could1( be later at tachied, was deCvisedl to permit wvider mot ion. A
(loorknob) basket implant which permitted almost p)erfect motion in the pros-
thlesis wvas also dlevisedl.

RECOMM END XTIONS

The experience in opht halmologv ill World1( War 11 prompts the following
recommndnu~a tions, to go in to effect at once ill tilie event of anothler' national
emergenicy:

I . A conisult anit in oph11thlalmnologv shiouldl at once he placed Onl active
(lit v in tilie Office (If tilie Surgeoni General.

2. Upon thle activat ion of each overseas theatcu', a consuiltnt in oplit hal-
mnology should at once lhe placed onl (luty and l made responsible for the( ophi thal-
inologic program wit hin thle t hea te. oht her he sliquld serve part time or-
full time in t his cua pad 'vould (ependl upon thle sWe a ed lhurilen of tS lie tliaIer.

83. Oil thle assun;lt ionl that t here will heC al v eve cenit er in each service
commndni~, thle chielf of the center (presumably anl ophithlamologist. of out-
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51 aiiiliig qualilaticiblois andi~ cori pct ice) shioiuld serNve part t inle a, coiisiIl ta nt
ill oplit halmology withlini thle coiimianid. Ini part1iculari, ie( Shold~l( adii(vi t li
commanditlI iiSllgreoli Oili tile qualifhicat ions, a 11( assigrilrneni Iof (phlihaliriologists.
Thle policy of hiavinrg" onily thle surg~ical conisultant or 01*vth sugeoni of the
(0aliia11(11 evalua te the qurali fica tions and make thle a"Sigiinenilt of such hlighly
specialized phyvsician its 15oplithalianologrists is Open to quest ion.

4. A (onisnIlta ut iii charge of b~linided (stsiadt ieS should1( be imumedia telyv
appointed'(. lHe should lbe clioset after consult at ion withI leading anthoii nties
ill lie field arid should have had a long arid outst 111(1ing exp~erienice ill work
withI the blind. Hie should work closely with thle cornsultaiit lin 01)1t lialiuologv,
but1 lie couild p~rob ablly serve as we-(ll inii civ iliani as iii it miliitar ,v cap~acity . fit
W~orld Will II dlelay in thle a ppoirntmerit of at conlsultanit ill charge of blinded
(atiilii t ies serioulis v iela vet thle lprograili 13

5. An 01)tical sect ion should( b~e activated at once in the Office of thle
Surigeoni ieiieral and~ Should be gliveii responisibiility for aill 5i11)1lies arid for lie
admin iiist rativye detais of thle artificial-eve prourianii. It shiouild Iwork iii clo'se
coop)eraition withI lie coiisuilt ant ini ophithlalmuology. Ani offhicer front t his
sect ion , thiorouggl I experincd ine th pirob fi~lem~s of 01)tical anrd mnedica I sulpplies
aill([ w ith special fa iiii ai t withI tI i spectacle programi, shmould( be assig~ned
to thle oflie of thle coiisnunl t in 01)1 iamhology iii eachi oversas theater.

6. TIhe opli th~al niologgic anrd at oiziivnig~ologic Services Should be separated
athniniist raltivel ,v iii large installiatioiis, Suchi as reggionia a rid genieral lio~spi tills,
thle awstmlption being that a competeniit officer wvould head each service anrd
wVOUld he iniidepeiietly t rV espoiisibile Ito thle chie(f of surgery. A sinigle chlief of
sec(t ion iianiot possi bly p~rovidle comipetenit aditniiit rative aiit 1)rofessjionail
su pervisior of a pa1t ienit load of 200 or nore per wmeeq as wnas frquently reqiird
in World War 11.

7. Overseas coinsultanrts should subilit I montlihly repoit', to thle consul tanut
in ophi thin lnologv inl thle O ffice of thle Sn rgmoi General. Abstracts, of thlese
rep~orts would lbe Iiicoipora ted iin a ont1 lilY iiewslet ter for dlistribiut ion to
overseas an Zil one of Int erior inst allat.ions.

8. D~urrinrg mobiliza tion anid b askc Ira iii i tigall medical ofliuers shiouild
receive some ii instiructionl ¶ý fru mat ic opli thulmalolog~v. M~ ore ad~vanrcedl work
could bv I lade a vailablle i t Jivye courises.

9. BothI g-lolbs shamh w inicluidedl as p~art of thle pat hologic material
rerulove(I at aill ain itopsies.

it). Articles dealinrg withI military 01)hit lialrnologvy should lbe microfilmled
for gerieral overseas (list ribuitIion . 'rhiis act ivit ,v should be oiie of thle resporisi-
bihities of thle conisurltanit ill oJplithilllifologv ill tie Office of the Surgeon General.

I! ;'riiirim nim fort I wi care arind rIi~ibri IiIzit~i ion (if bindtIiiii casi It ivs. whI ich was arn impnor Iant phiase oft fie wor k oft ire
0 1if i I i~iaIrriiiigy Ii raric cIi in t lie Office oft tie Siurgeon ( cticra I, is diescribied fitt iitaii I ise\%iIere iti iti10, voiume (chi. I X).



CHAPTER II

General Clinical Policies in Ophthalmology
in Zone of Interior

M. Elliott Randolph, -1I. D.

Tile discussion in this chapter is concerned with general principles of
management of the important medical and surgical ophthalmologic conditions
encountered in Zone of Interior hospitals during World War II. It is not
intended to be definitive or inclusive.1 A more detailed discussion of certain
of these conditions appears elsewhere in this volume under appropriate
headings.

MANAGEMENT OF SPECIAL CONDITIONS

Intraocular Hemorrhage

Intraocular hemorrhage confined to tile anterior chamber usually cleared
up promptly and presented no special problem. Cases of diffuse hemorrhage
were in another category. Methods of management included absolute bed
rest, the administration of calcium salts and vitamin K, and local diathermy.
The intraocular pressure ias carefully observed, and paracentesis was performed
and tile retained blood washed out if the pressure increased. In the most
severe cases, a small limbal incision was sometimes employed. A vitreous
transplant was occasionally used, but the operation was not generally looked
upon with favor. Unfortunately, when the tension was normal, it was not
possible to predict in which cases absorption would occur and in which active
therapy would be necessary. In longstanding cases in which intraocular pres-
sure was normal, treatment consisted of the use of hot compresses and atropine.

In severe cases, especially those of traumatic origin, the results of treatment
were seldom spectacular. Vision improved from hand movements to 20/30 in
a few instances, but as a rule good results were obtained only in patients in
whom the hemorrhage was confined to the anterior chamber.

Patients with recurrent hemorrhage into the vitreous (Eales's disease)
accompanied by periphilebitis, retinitis proliferans, and other complications,
were dischargedl to tile Veterans' Administration for continued observation,
since this condition is not in the usual category of intraocular hemorrhages.

I A statistical presentation of diseases and injuries of the eye in the United States Army during World War II is con-
tained in appendix A. pp. M1-556.
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Uveitis

Thie imphlort ance of tiveit is ill 111inil it vr opthit hairulologyv is evident ini tlie(
number of caises handaled du Wg\orld War 11. At tilie O'Reilly General

H ospi tal Eye ('enter alone, for instance, uing itapproximately 21!, years. of
ope(rat ion, someW 400 paIt jents Were dl(iflit ted With tiltis cotidit ionl. Tbe in (lain-

niatoll Was active ii ll)aout 250 of thlese cases, and~ tilie (lisease waIs idliopaithiic
ill a pproxiflliatel ' thle samle number, thbough inl numerous other inistanices
Multip~le possible vtiologic factors were identified.

Thle g'eneral principles of mIlanagenmelt wvere as followvs: Tit traumatic cases,
thle overseas recordI was reviewved, andl such additional examinations wvere
carried out as5 seeed'l( indicatedl.1 -lit ontraumnat ic cases, every at ternpJt was
manle to idIent ify thle cause. Thle workup always included a thIor'ough seairch
for foci of infectijoln by means of routine tests supplemnict ed bY such special
methiods. as, aggla t lat ion tests for brucellosis andl tile N Ianutoux ("MIenidel)
tuberculini te(st. Roen titgenograms of thle chiest andl teet Nv ere also taken.

C onsul utations wvere requested inl most cases, includling consult at ion inl respect.
to possible allergic factors.

Routine treatment was ab~out as followvs:
1.The focus (foci) of infect ion was act ivelv treated(I. whenlever it could1( be

locate(d(.

2 . ( ycloplegics wvere instilled to keep the eye tit rest and pi-event thle
fo'rma tion of posterior svnechine.

3i. Salmcylates wvere used to control painl.
4. N icot inic acidl was admlmnis-terev for its vaso(Iilatiiig effects.
5. If thle uveitis wvas active anl(l moderately *vSevere, sulfadiaziiie ali(l

penicillin wvere given inl ('omlination for at least a Wvtik. When thle (disease
w\-Is chronlic, t hese agents Wvere niot uiseful and1( Were not admifinisteredl.

6. -Nonspecific foreigni protein thlerap 'v was emnployed inl several forms,
wvithI triple typhoid vaccinle bleing, lsedl most frequently. Although excessively
hi igli temllpera tutres Were not sought, a fever of at least 1020 F. was dlesiredI.
It wvas not always easy to at taintill,:,s temperatuare ill young. and othierwise
hiealthy men. Thle course of typhoid vaccine injections was sometimes
l'epnI vde~.

Fever therapy w~as used wvhen equ ip lmen t and personneli were availa ble.
At thle ('rile General Hospital Eye Center, where facilities wvere not availahbie.
very g.oodl results wvere olbtained from hiot bathis given under the supervision o-:ý
thle phitysiothlerap 'v department.

Injections of boiled milk were given at some centers as part of tile fore~ign
lprotecnn thlerap *v. Inl ot her ('enliters, a course of (desensit izatIion wvas cairriedh out.
if tilie uveit is w~as of lowv grade, no focus of infection wans found, and tilie first
tub~erculiniu test was positive.

Disposition varied according to the severity of the cond~itioni and the
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t'eNiHtA of Inti' mmiei. If the puina Seol ha 1  xpel'ielivd old'. it siH,rivd "iiitck, if
hie re'~poiiolel jWt)IlijptI to) I lit'Ialpx anti if tlii l,'Sioii nwas 11111ll a1n14 hil' iiivolveco

the periph~lerail visnuil lieltls, lhe n-vus returwiil to diuti ii 1 liw proces!.!ý )toiw tue

(Illliestelit. IPalt jetts w~ith Iievele dihi'lise disealse whilic i'espoiitded slow-ly to
rel*,lutlllt iiiid piat elits withI at hiistory' of i'et'icl rit at littieks n-ie dischia-rgedor 41

Iislilhilit V. If I iili4'l'('ill4)5i Wit silimspedI44 or provedi't, aOw i et ioloigic' fa'tlor. Iliev

plit elit wal ( s( disctarged to thle Vet lan-1s' AdllliilitsIrat ionl for p~eriodlic obst'i'Itition
al1( 1id e tr 11411ti asit it- l4''ssaiN~. P er'iod ic (II s4rval I oll n-11, aIlso adv ised for aill

pati1 lien Is 5C)Uila I et fromt servv le' ecallise of livit~oiIis.

Refiiial Detaviltiit-lits

the' /0114 of I iiteri'ir durli'ii W~or'ld X11I' 11 Wa-Is verv 111 r-(c. Ill atldititoll 14) these

111411 illdic14t ed ilit4) 541vi-v'4 1111 t 41111 1lticav r4'slllit iltl iti t'cllorrspoildt iulv~ hoirgp'
iliideilt'ne of so-c'ttle't idiopath Iic retilial (letitelillellis. hRetliil det'tachliin'its

W-Il'. wit Ii('tl'vvrII 14ltu )11 'I )i)ZldW4l lIe' ilij Ilry or1' lei 11ppeall'a lice'

o f)1 5v1111ti)115lisil oversels i ti~heat elS' allit aitiiissioii of th lii'111i4'lit t 14) eii(ye

(',t'ltOl ill thle Zonle of Iliiiel'ioi. Ill a small lilizilber of elases. ret ilul (l(ta'lcililelit

bib ini~'t1 Ow 'ugc rvinolOU of :) ffo'eigu bodY'.
'l'lie, stat1istics of1 i''t ilitil (ltta(lillltlits livle hlot likely' t4o be p~erfectl 'Iccu(r'ia t e

lam'lI v ili Iw li'airly v oih of411 s41 thle wair, wals freqllelity iv lllate of) ihil~lui('itlit,

ill ('ivilittli life t4) bclloo'11 fanllillil'. with tihle I I'til112liiac4 lesloli. Ill liiiliierl'011

(ls',14s 4)11 1lie othler' miald , W-leli extelis;ive 4l111a121e to tIv lit' t'V(' l l't'i tt'o (el4iledl
exlimliillit iolu. it is proliO~ble t Fiat th dlt' ( -lnio~sls wats overloo4kedt. This wa par-

ticio'irlallV ikt'ly It)oil jmppt'iwii l ien (let dvwchliniilWtS no n nutt of iiijlil'* lh\ (to-

jpltsiv wV' Wt'i 1011.
Ilt till stisJ)4'(te 41 (u14s of mt'ttiiil (l('t li(' i4 .IS h pudma('l wats evithlled as

pnnOItJwly as5 poss5ible, bothI with aIi 111withloui it Vllyd'iliis, i d.114 vislitil mIi'tiiluV1114

fields wvere dtielei'iiiiet. If Ilt'w dilxigliosis wvas t't)Illil'11edd he4 was imledii'diliel t'l

put1 to ed l t't r ea Ied wvith Ii cyevloplegirie. 2111d slipplhievl withI Linldnro'r 4)1' )1 he

gt).ils I I l~l it''115ol Ilistiilioes, thle (vyv was Soi (isol'galiizedtl hiat sili'.I('1ill

M)' hole w.1I. loc'alized.'l aiiit 4)1111ltililuls~o')pic txltiili'.at.ioli toi c'tllfirl' I ithe pivi'Voils

fiihiligs nos n-WY'UIt'd hnmvdbUtliit' vlbfor olperlt ioli, so that thle surigt'tli would

b)0 full * o'it'iit('(. Ske'tchens mnid (I iall ills of thn' aff'ect'ed are-a l)provedtl help)ful.

)pti'at iolln -s uisually cari'eidt out 1iuho'r Petlitrot Fll Sodliumf (Ihiiopelitid
sotlil11111 )iile('thiesia . ( 'h1ienical ('11111 rI aioul ((Gu ist ) was use'd ill at few- ('liS'S,

41375.. -57 5
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bu11t electr1ocaultp ao n~~l o s 1 genimi ~eeralyp med . Thie t cuiiq ue va riedI wihley,
accordling" to thei suirgeonis' civilian preferences and practices. The following
mlethd wereI emp('CIIjloyed:

1. At thle D)ibble center, the Walker diathermy mnethiod w~as employed.
A I aICii ircie hanllle or at Wev-e elect rode wals emlf)oyed, and thle fluid was
evacuiated thlroughi a dinthlernmv hole.

2. At tihe ( rile cenit er. thle Li ebel-Flai'shicim uni t was used, the single
insula ted tip b eling" preferred. Extenisivye Ibairrage of thle inxvol VC areat was
performed. InI a few isola tedi cases, thIiis proceduInre wasi combI i nedl withi surface
coagula tioln in tilie a real of tilie tear withI thle hail tip electirole. NOWra resect ions
(scieral shorten in g. were performed at thle time of originial surgery if tilie t ears

were large, onl tilie theory' thiat tilie ey' e could tolerate this opera tion better as
alI originral procedIunre t hani as a last resort.

:3. At thle (Cutshiing, ceiit er, muit iple scleral punctures were made withi the
dia thlermv unit over tilie area of (letachimenti, withI particular concen trat ion at

lhe altuial site of tilie tear. Scierotomy was (dine near thle equnator. Th' Ie
fnu uis wos exmimiie( and~ suchl fiirt hr pI'o(edlliI's were carriedl out as seemed
niecessa ry to rea tt ac ti lie ret ina.

4. At tilie O ' Reilly ceiit er. the -Schoenlberg, (hat hernly appara tus was (cOin-

nect d to a Bovie suiQWcl i unt. After thle ari~e of sciera corresp)ondIing to tilie
retinial hole hall been localized thbroughi a transconjuiict ival. incision, surlface
coagulaiit ion was carried out iii -uch a mnaniner as to suirroundl tilie rent. Thle
coagulait inrg currien t was used, anrd tie malnen vein was car iriedl on t under1c ophi-
talialmoscopic control. The sclera was thlen penietra ted by mnenns of thle cuttinug
current, tilie area select ed as thle site of peiietrat ion correspondinjg as closely
as- possib~le to tilie area of grea test (let achment . Followiiig thle inutial e'scape
of su bretiiial fluid, gentle suction was apll)iedl over thle thlrougli-and-thlrough
scieral w-ound to insure thlit as much fuluids possible wvould b~e evacuatedl.

5). At thle William Beaumont -enter, Walker platinum points aind the
Lacarrere elect rode were usedl in conjunict ion withI thle small Bovie uinits.

I. At thle V'alley Forge c(oiter, tile' Xeve nioiiol~oar elctroe ith needle
p~lilt or ball elect rodle was conniect ed w-it ti tlie Walker dia thlermy set for surface
dia thlermy. Walker pins were occasionally* used. If fluid was iiot Obtained
readily, a lacrinml d ilaitor' was inserted into one or more p~unctuire points to
secuNre deq at (Iraiiiage. The (;tzist operaton was used iii a few ('115s in) which
othier methods had failed.

It was a imat her general policy to re('ommeiid disabilityv discharget for all
men with retinal dhetachmenc~ts, regardless of the success of operation or the
amioiuut of vision in the remaining eve. The p)ossib~ility of recurrence of thle.
(letatchiment was regardled as so great that even limited dluty was not usually

considered practical. thloughiocso lyi w~as permit tell, onl a tenitative basis,
whenl thle results, of treatment had been uinusually successful and vision iii the
opposito eye was good.



Glaucomia

Tile incidil'i('1c of priljialY ill gunioa in en of in iiit arY age was mit01i rall1
not grealt. On thle otili heriand(I lecalisv of twhelargeý miumbe1r of muen in tilt
Armied Forces, this conidit ion was eri1coi t ered withi a fail. deg-ree of freq lmeilcv,
since gIlzicoln ia s b)v no0 iileiili uniknowni il Ol vligver Jers;oiis. If it could( Ibe
(let erniiinedi (Ifiiiit ely that thle patient was suiil'ri ng from primary gIlaliconila
of etither t lieni('Oies or Conges(tive, tlpe, and( if thle tension coiiid niot be
(conltrolled l) 1v in tenisive mise of mliot ics, a ii iris incluision opera tionl was usually1*
lie preferred miet 110( of trea1tmlenit. MIassage and mliot ic (I era p were conti Ii iled

after opera t ion. Inl a few in st anmces', Elliot( t trephiin e opera t ioi is wvere performed.
'Se-orl(Jai. gla u-omla, whi ici wvas a not inifreq uent sequel of I ranmla, was

treat ed by, basal iridlectoillvN, cvclOd l alYsis, and c ,Nciod iatiiel-mv.. Ill a few
patien ts, tilie In creased ilut raocuilar1 t em isio i could b~e con trolled b.y repeated
pa ra celi t ('ses. Ot lierw iseý, thle princi(iple of t rea i men t was thle uniiint errupt ed
trea t mlemt of tile milrvmg('jill~e of tilie glllll(-OflalltotlS ci()Ii~t ionl.

Cataracts

Thew senlile type of Cataract was riot oft en observed oil ophithalmnologic,

servicets ill World 11ar1 11, for tilie obvious realsonl tha t it Is riot ai c.0111o10i disease,
of mien of military age. Tihe few cases seen inl oldler men followed the usual
('ivilianl pat ternV.11

By far the largest number' of cataracts observed at the eye centers inl tile
Zonle of Int erior followved 'ointIuisedi, peýrfora t irig. anl pelietria ting wvoundi~s of thle

eye; freig 1( Is tintlie Jlens, and~ sidlerosis or clialcosis associated wit il foreign
bod(1ies Nvliich mnighlt or might not have en tered tilie lenls. C1omplica tions Ill
these cases inc'lud~edl an terior or posterior svnechiae, chorioretnial (lamag11(e,
luxat ionl withI or withlout glaucoma, hemorrhage iiito thle vitreous, and retinal
(letaclimfeni.

Aý fewv ilSt a rices of conig(eri it al (zonular-peririuclear) cataracts, were ob-
servedl inl thle eve centers. They occurredl chiefly inl two classifications of
pait enits~-~those whose visual acuity vhad diminished dluring their service uintil
it was below the minimal standards for induct ion and those suffering from
leniticular opacity whichel, Onl examination With tile slit! lamp, seemed to be
progressing.

Operat ion for thle senile variet v of cýataract usuallY conisistedl of simple or
Combined lilit racaphsuilir extract iou WithI coriieoscleral slit ures. It was tilie
practice to explain to aill pat ienits wvith uiiniila teral cat aract and~ good visioni in

the ot her evYe that removal of thle cataract m1ighlt b~e followed by dloub~le visionl
or' by init erferenice w~ithI vision inl the good eve because of b)lurred vision inl thle
a piakic e *ve. After t Iiis explania tion, most pat ien ts prefer'red to mlain ta iii
t('mr currenit stat us. The few who r'eqIuested opera tion for cosmnetic r'easonis
were not always satisfied withl tile resulits.



tioli. either ill a1 siiisAd' stagge or ill tw\o S12tit's. if I lie Mot-stag'cZ Iilcedu'(llim VIts

lused, the ('lJ)pdule \\Its openited ill tile fr stilge. and tihe flens Iiiateriali\\Wit
tirrignitetl froiii th li teriorttPii ('luilillr ~in tit second. -Nuinle plitt len Is rspoiideul

followevd, wvit liir 24 hiours, by secoiitar v liniear extractioll. ( )p~l halit liolog~ist
ill s011W telltit. t'r5 ueitretl to reseve-v liieeliilu, for thle ('0rreet ion ol seconillarv
clitilil'ilt niitvillbrall .. \ Nuilt ille diseinstioi mows not free frouii danger. It iiiiglit
bie followved lby infectioln. iridocyclit is ats t1lie reslit of nuiiaiijiilatioti. anid retinall
detatlilnent . It also had Ilie disadvaiitagt of req ui l-ing, loiiger. hospit alizat ion
tha (11ther Hietholtid of 1t.1reaWl lt.

( oreal Opaciti ues

CotrnealU ohiacit ivs t'ii'oiiiitt'itt ill th li' onise tof t lie %var velt' usually tile
result of buirii, fronti cenleictiell. ilauies. tor iioht eli Ilet isl.

evra Iopuhuity for ttlrneitl til.a(ity d id it ot zissuillt' gre'at iliipioitailf-t inl the
ev' toneriwti of thle Zole of lilterior. ill World Will. II. War I epart ilelit l'('vel-
nival ihillietill ('ml NimmI 177. issued in fJilly 1945. deaýIlt w-ith I lie inlidjiltlouis
anid vouit niiidicat ionis for this opert'iiloll aiid for kt'latt'u'oliv, alit durllg lilt'
Sainlit'- 11101 t i Valleyv Forgeu an Dt ibIb le ( Glelleill Hosp5it als Wvere ulesigniat eti as

FJ' limvi)Xjii Ilit' pubilicaition tof TlB \1I :l) 177, at iuinilar of pat ienits wvithI

eoriit'uiil oplicitit's wliti were coniisitderedu caniidit esit' for kt'ratloplalsl Nvwere silit

op)iinion of lt'e chiiefs tof tien' t't servicets at thlit's inst auntiiolis thlait kvil'atopjlasty
wtuitld litt Ilivt' bele'u ---.t ifitet ill thetst' eases' and Iiost of thet tniel weret this-

t'liargt'lui ()I t'rt ificat e tif I isaibihitY. Up to I Jalalliiry 19¶46, 1o kelt'r latt us-ty

Iligrlit'sI tensi-ii- of eve l~itlelits, ill Auguist 194,-), lit'tl~ 'ht, oprtion Nils rt'izirtl-edtl s
illtiitatt't ill onily tlitt't' ca~ses. (Uistrovivitjo's t011114111V lU' S 1IM15t in &lI three
viiest': illon tii'nst hilit of ku'rat oeoliuis. Mlicel hiatd thvt'ltope' ini the Arin . It
"st'eoiitary opvr'llitoll wui it'essalv. aiid at ;)-illi. trt'phineit was uls('t. it'll
otlier two lpatit'ills lintd t'lt'iiic'al biurnis Altlitul&!li t'aul o1 tlit' patitents hat!
beenl eoiisidt'n'ulil untiiusuially I'lvornI 4vl prospeet, . it' results ill 11ll thir'te cases

keruitI'ect otuv to t'liniiiiatiitt't'Xtlsiivt' v21st'iulaiizht tioli ill Scredlrtt c'tl-lielis, alit, of)
I .iaiuiar ,v 19t46., it appteart't t hat it w-otilt be litt'tssalv to contr iol et'Xl tlsive

cor-iieul valseillarizat itol ill t hiee atidlit itllla pat elits by u'ithlel' this nvlltthot or.
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'Vernal (2atarrli

P~at ienits w-ith Ni vernal cit arrch were trtented I v thle methlods ord inarl v eml-
IplOYel ill ci -iliati p~ract ice, thlit is. withI adrenialinl soulitntio, esteviii. and othleri
vi150('()tstriict ors. (Carbion i (oxide stiow- was occasio iallv iiYsed, and~l, toward thli
lat ter' part of tilt' war, some patijelnts were( treated 1)ylvet a irrd ination.

Thiere wals a st ronig feelinig" aloling 01)11thin Itotlogrist s that mnen withI thIiis
condlit ion shiould not be aepctml for min iiIa rv serv i(e or.. if t hey wer'e accept edi
that dwhy shiould be separa ted as soon as tb lieI ngloss of vertil I at arrl was

establlishied a id t hey lhad I ecek-i mltiaxiniii 1 h11ospit Ial bench Its. Pat ient s with
(i is disease were I kely to be ina uvp tam!uN for 3 or- 4 miont! i each , ear, and1( thle

ag-gregate (lisa bilityv w as g-reat, while the dIra in Onl hospital facilities was eq~ually
large and not veryv l'enardhilig.

Strabisintis

Opera tions for st ra bismus wecre d iscon ragmi except ill 1un1usual ('ireti ru-
stances. chiefly whenl it was felt thlat thle Soldier's Ilientli l at titudae moighit be
im ipiovmdl and hiis, personalit d Iiffieu!lties simopJlified b y thle ('0rrec tion of thle
condIit ion. The oper'at ion was nev-er perforimed unt til a comp llet e ueuliro-
Psych ia tric examinia tion hiad Ibeeii carried ottt and~ thle uietirojpsvchlat rist hiad
colnl 11(1 ethatnt su rgery woul d be betnificial.

Whleni thle procemdure w\as permit ted, it was usually carried ou t by thle
Reese resvct ion or thte Jamieson rmestsioi techniique. Ilie O(ROft hit cinch

opelmt ion, tm endi tutiks, and fre tmeitot 01ies were not v ien-ed IwithI favor.
Oct hopt i( t raininig was i'egardctl as ('omlllt cly imiract ical underi military

circumnst ances.

PREOPERATIVE AND POSTOPER. \TIVE MANAGEM ENT

Preoperative Measuires

In addition to a complete history anid phiysical examination and rout ine
labotratory tests, prepar'at ion for opera tion itncludledl bact eriologic Stud~ies ill
the presence of cotti iitiN iit is, of- othletr gross in fect ions, utilicaled nwoluins,

(dralinlinig sockets, anid shibiat condIit ions. Ini some inrstaulla tion--,, baict eriologic
stud t ies were mlade. before an tyvI pe of i)to I 'll oculai r Surg~eryv was undi ertia ken.
Thel( rolost usual orga isi is identitified was Staphlboccus /u mohyficu.s. Goo(1
results in suchi in fect ioiis were frquentl ivrporteml from thle loca use of peni-
cillin oinlt men t ain 11silver niit rate.

Whenevwer possible, tioliemlet'goeticv sur11gery was dleferredI until the patient
was ill Opt imituli Physical cond(1it ion. Special ('are waos t aketi to gunard algalinst

respir~a tory' in fections, paric (ularcly duin itg thle Season w-hen t hey were likely
to be widespread. Act ive foci of ii fethio, sue('h us apA ab('ll scess, solbgingi val
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ill fect loll" Viuice t 's st oila tit is. uieteItonisils, and siuilusit is were treated
lint etli v ci

An liteil~'O WS llS( lia~e I0 pot clpat ienit.- from ielloit olnil (list 11rlbalices
before opera tion. All were t old wi eii [lie( pro'edIure was; to take place and1(

Wells Io told, ill at g'lenerwaIZv, what was jpitiflied anid what It was ho[ped cou1ld
be 11(11 eved . Ifita patijent seemed iiundulv apprel icisi\ve, the opera iton wIas
thor-ogll".1v (Iitcisse1 \\-ilt himiii anid as, i1iiicl reassuranice a,, was; warrla Iited was

"zoivt'i to himl.

I ii niativ eve ceniters, thle pr-ecau t ion wvas taken, lw val it raoc ultr
opera ttions, of testillug tlie( palt ien s, react ion to tlie( commonlyoiiiv m poed Sed-
at ive', ai iodI is andi IlivJpot ics. These tests,. wh ich were carried ouit a1 few
(lay , \ ),efore op~erationi, prevented tlie( occasionial acute (leliritiml or Vomitinug
bv whic ililati idlioSVuicras11v to at (Irug1o iiiigli t 1we manifest ed anud which miigli t well
resuilt iii lie loss of the eve after operation as tile result of traumla or- hemi-
Oil liii ge.

Tile niighit beCfore operatilon, tilie patient wvas giveni a llsorli t supper, a soap~-
S~ils-- elieliiii, an 11 t sedtla t y bY 111011tIil, uisually: N em 1)11 a] (lpeli Iol~al-it al
sod iml) or' Seconal (secoba rlital ) . At some linst allat lols, tilie e *ves were
irr'igated withI copiouis amoun11ts of phyvsiologric salt solut ion or boric acid solution
after tlie( inlst illa1t ion of Argyrol (15 percit).

()it the imoruliig of op)erationi. breakfast was omlitted unuless tile proceduire
wvas scl e I illed la te ill tlie( day. A light brea kfast waS permitted Iliti such cases.
Thle cii ema migligt or might niot be repeated. Seda tion, ad miniist ered : 30 to 60
minuiltes before( operatIion , conisistedi of Neilbut al (0.1 to 0.2 gin.) or Sodiumll

Amllvt al (0.3 gri.). If SVcouial (0.1 gill.) was used as tlie( sedative agrent. it wvas
admliiulsteredl 90 minutes and ag-ainl :0 minuiltes, bef ore op~erationi. If atil appre-
hlcusive patient was not to be operatIed onl until lalte ill the day, lie was oftenl
gi'ven a1 suiiall dlose of Secoiial early.1 *il tilie mlornling.

MIorphlie was not ordiniarily employed before mintor ugr. Bfr

major, surg~ery\, it wvas usuljly~ emlployed inl appropria te doses, comllibied withI
I] voscitie (scopolamine) or at ropinle. At rop~ine wvas ailwa ,ys adminiist ered if
eulitot raclieal auiestlicsia was to be used. At thle No~t lling(t oli Glenerl:1 Hiospi tal
Eve ( 'enit er, morphine, 16 nigr.. grivenl by vei ii j ust b~efore opera tion, was founid
to redltie paill during' thle procediure to a litniml)tll. Tli. same1 planl w'il- used
tit thle Baker Genieral Hospital Eve (Center, where I cc(. of 1Prostigminl (neost ig-
mIlhue) was adidedl to tilie illti "(, aelolls mledication1.

Before op)erat ion for ret irwl det achmenit , it was the pralct ice ait all the
eve ceniters, to keep pat ienits at bed rest for varvuiigp periodIs of timte, rangingh
fr'om 2 or' 1 (lays to 14 days. The sulpinie iposition wvas usulally favored, thloughi
Somesureon preferredI to vary thle positll ,,ou 50 m to en(ouraga~e spouit aneous
rea t tachminiit of thle (let achied retinla. Steuiopalic spect acles wvere usuially' vworn
(lurilig. tlie( period of bed rest, but at one center atropinizatioll for 7 days was
substituted for- them.
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Local preparation.- Ili mi ost e ,ve venl ter" local preparation was 01W15carried
out ill tile operatin roo?101.lithouglh ill soilit' tilie faice was scrubb~led w~ithi t mi lilt'1
of green soap anti water on tilie war 2 or' 3~ hiours before op~eration01 and th lieshes,
WerClt'tippied. Tfie rout iiie of' preparation was Ini g-el wrzl as follows: Tilie
e~velitis anild lie ad jacentI areas of nose anti ( ieek were iiorotig,.i~y ckea used
wit ii Iilictulre of gr'een s0o1ap andiwti Vier. ArgvNrol (15 to 25 lpercetnt) wats Inistilledi
inito tile volijl cii itt ii sac anid was folfowedi bY irrig'a (bus withI boric aicidf sohi-
I oll. Thie Skin was I ele painitedl with MiNertlijolate (thiiiiierosiil) soluiiioln. A
towel(, \\.is fast eiieo a round tile heatd to keelp tilie hair out of tile op~erat ive
fieltd, anti anl ee tdraipe withi a cenitral olpeniiig was plfaced over the face andt
li('td.

Postoperative routine.-Thle patienit A\vho iiiitf (11itjlegonle j1t raoctillar
petilt'itlol wais, retuirned'( to bedOl on alit tetr wit il bothi e ,ves baintagetd, while a

lul rsV, MietdIical oft iter,1 Or eIxf)erielced idinai Suppi51 ilort ed tilet I ead . Tranusfe'r
from tilt' litter to the be li'ef'lwa fectetd withi as little tdistuirhanice as possible.
Thet patilent was ke'pt lit Stritt hetd rtest, teit her supine or inl a low semirecfimiii ii
fposi tion1, 5(1 ilet' iflies with tie lIQII( s11ppol'to 1)~ ,)v sandtlbags. Aftetr all1 ope'rati oln

for reit al d111tet athment'i, tiehea wit a s eU levate (I- t diortepressedt actcoringiii to tlit'
Site of the (let achient'i. As a rule, 110 movtemenuit ill lbed was permit tetf for at
feast 'S h ours afite'r operatIioni, anid, Illi some' in staU lat tolls1, after a nY sllrgt'rv of
conist( equece, tilie pat ienit was iiot allowed to t urn oil to tilie umioperatted side
unitil 24 liouis hadit elapsedl.

A Olld was ktept withIin easy reatci of the( pntitlert so that het could1( SumllollO~

an1 at te'mbalilt at oncie~. lie was frequently observed, pari't iularlY during sl eel),
to h~e slIrt thlat lit'ý 1handaille \%aS hlt dlisplact't. Smoking- was forbitdden mnless
a in at t endantl couldl be( Wit il thle patijent coliil tiuousl :y ultiu t iilie cigaIrette Vwas
fin ishiedi. Thluis rulle was strictl *v enlfolrced , as viola tion olbviously Cois-titutleti

aI hlaa rt to thlit whole hospitali as well as to the patijenit
Nuirses, were ins'-truct t't to report immedlatet'f to tile ward officer any

Vomlitily 111. ollgh . levu tioli of I ehliiptra tutre, suddelel painl ill tilie Opera ted eve,
or 'v ideu ice o~f blteediig". Thley werte also warnied that pa tienits with bot h eves
haiitagctl p~art iciularly older p~at ienits', som(et imles, developetf acuite deliriumll.
Undler thlese, cuciisacs I liraoae a eoe from th tlie 11perat ed
ex e, and~ thlit wardf officer was iiot ifiedt imnmed iatecly.

Painl Avas con trolledl as liecesse ry iby aspirin, Seconal, codeinle, or occasliou-
ally muorp~hinle. Patients 1 indilietI to he( njervoujsa 111(1 a pplreheiisiveý Were giVenl
plieiiobarlatal (0).1 gin.) :3 or 4 timest' daily. M\easures were taken to secure.
S0ound( sletf1) at niight.

For thle first 24 hours after operation, onlyv liquid (iet was permit tedl.
Soft diet was then'i given, withi full diet a dlay or two later unless some contra-
iiilldca tion e'xist ed. Pat ienits whlo had underg-one Such p~rocedures as ret inll
rea t tachment'u wt'rt' usulaly giveni a liItju( 1( ilet for 7 dlays and1( a modified soft
diet for anuother 7. If both eyes were handaged, thle patient w~as fed.



Bathro p1'OW rivile'ge., werte I)(l-illit t ed iiiIelineiltel , v after sur1gery to pat vlen I

-wholij' ha 4) IIdtI Ut'e li~lillo.Zfi operatlions 15 and wh had Onei eye' W11oeel' ('llft eI1

llett'ssil lv.

Thew special postoper'ativte roiltlinte dependedi~t upfon I hvt typet (If Operat'ion.1)

Pat ienits 5 wt't ustially , llotw('t O1!t (Of blet Ih lit' 11 d(aY~il li after ext raNtCijiar

eye was i ot to veled .
Atvi. ilt raloctlila t)('ll'. proceures bed trst wasi ((ont inuled for lohig('r periods.

After opetratlions for re't inal tIt'AlinivI.e pal itiiS mm-rt lktqn in It't for 14 Ito 30

Whiein11 IIIl )I~ t loll wats pt'ini t ted, it Was nall vdont'ly41 for brietf periodis lii firist,
lt'ell ill gzratliillVll(m'illy nraing amuni~ilts. BothI eve, we're kept bandnged for

pe'riotdIs va ry inig front 7 to 30 tdays, a iit st etiopa it spectIacelt' of1 stomet typvp were
usted for the ntext 30 to 90 tlays, i tn ltt'il tlitlirp tvipt')imlt tis Welt' wantied
fig-ailist violteit miovt'tiiets itiit strienluiii textercistes.

Afer catlilac! operat ioins, patijeints wterte keput iii bed for 7 to 12 (lU*vs. lin

soni 1" ve 11t'"i lsI Wmelt penn litt et ('tllva lesceliit f ll-oiili"ls at lt'e end of
14 itn is tlayvs. After vorileal trallspIiiitat hin put kit'is welt kept at rest in bed
for 14 to 21 day,.

The first dresýsiiig after ain intt'o'uilar protcetdure was 1usuall t'vcarried ouit oi)

ntivill whleu it was uIsuall1Y tltfei'-ed for a week . Afteri tw lierlst di'ess~irig, tilt
-woundit was usuially drtessetd daily t v o every secoint tday. iit lilt's wt'-,i''.ll
gt'll4'rzi I. it'novt't l"tm w e'i thelL sixt ht itd eighilt pijost Op''iI A IIv. I oruie -

S(l 'ristiui i(' wtere used in (cati aract optera tionis, the wvrt' rve move be'tl ( tllttwe'en

tite SthI and 121t1 dlays.

ANESTHIESIA

Lotctal iallazoesil wa-s miotrt w idetly etmployedt iii sotme teye tenitees thban in
ot hers, 11111 ill geiiei'ral tI~ lit ract ice., iii l'tspt'tt to aiit'st litsia were rout it'.

ust"d for1 ttopical naiiagt'ii anti pi'at'aiil hydorochlolritde (2 percen' lt solution) for

iii tin', anitonit of I mininin per 2 t't. of fluit.

Eiitlot ratiit'a Illiest hit's wasIt achlievedt w~ith efi eth , which was also ulsed ill
simleph iiihiala tion a n~t'lst it' for' somne tperat'ion l~is. Thi'iopetait i sotili 11, 111w-

ev'.was Widelty favoirtd ftor Suchi toper'ations, as t'nuiclt'at ion. t'viscerat iovi,

lilt isvles. antt somie plast ic l)1'ted ii o'es.



CHI \TEIR tiI

Administrative Aspects of Ophthalmology in
the -NItediterranean Theater of Operations

PERSONNEL

III World War 1I . t here wvas iio full-t ime conisult ant ill ophithlalmology in
tlie Med'(iteriiiiiiea i ( formerly N outhI African) Theater of Opera tions. M Iaj.
(later Lt. C ol. 'Frygvve ( u derseit , :% I(". acted as consult anit *Oil a t emporary
basis. duringi 1944 and 1945. whil znakiliir a survey of thle op~lit lilnllolo,(iri
servics ini the \lediterraiieanl theater. At tile samle time, he maintained his
conniect ion with tilte 6th G(eiieral H ospit al. in which lhe wvas chiief of thle opli thai-
miologic section. Iuiiring thle first sniorvev ini Jaiinary and Februiary of 1944,
hie was accompanied. for p~art of lie timle, by It. ( 'ol. Walter II. 1Pot ter, SriC',
Office of th~e Siirgeoul G eneral . C oloinel Potter collected much of the mat erial
dlealing withI thle opt ical Jprog-ri'in and~ alliedl matter's.

At lie timle of thle firist surlvey inl *Januarv and1( February 1944, there were
in the thlea ter 94 medical officers wh-lo, accordinigii to t heir records, had some
specialized kiiowledz ini thle field of opl it I almology . Sevei, of t hese officers
were wve11-t raii ied and1( hig ighd exp~erienicedI opl it Ii a lmic su rgeolus.

D)u ring thIe suirvey. 68 of thle medIicalI officers dloin" p n i t 0111,1 iamolog~ic wvork
wvere illiteivieved., and~ their wvork was ob~servedl. Of this 'gozroup. 10 Were
dliplomates, of thle American Board of 01)11t halmologvy. Of the 68, :37 were
thoroughlyl trained, thioughi of varying degrees of experience, and 31 wvere only

Part ially qlua lified.
It was' ap~parenit, from the (list ribution of thlese officers at tile time of thle

survey. thiat casutalties wvithi in] uriis of tilie eve coul( not lwbe muglit under
the care of thle b~est t rainedI andI~l ost highly exp~erienlcedl 0)hithialmiic surgeons
as rniaJoi-Il as was (I sira l~e. TIhiis was ext remel un fortun ate, especially inl
respect to Perforatiiig wounds. b~ecause the first operat ion Onl anl iiijuredh eye

is almost always a dlefinitive one.

ITihe a irs of one ca ptain in t I h is ivroi i p its id icate iIt hat lie had been e-rt ified by hot Ilit I it A inerican I Ioard of Oplit hial-

mology a nd the Anivrivan B oard of 01ohirymioloury. TI'he ijralit of his~ work lin op lithalml oinly was quiite at variance

with certificat ion by th i. .Xric:ii Board of Ophthalmanology. andI iniformiat ion concerning! his ijtalifleations '.a s requtistedi

from thle ý4vcretary of th BsIoani . ']It, rvply rvei:jIlel that lie, hail niot taken the examniatilion for certificationi and, in fict,
had never :ipilivei ti take it. Ile was subsequiently placed in a less responsible posit ion.
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Somell of thet Ili1ficuilties III the (listrihIl)tiloi ll iifeInilici Iofli'Icvs were (lilt' to
lhe flIct IFiat, front1 t lie staralpoiiit of oplil Iliiin ~ v ahe f'o'alz o

for 1i1151 it his III World \\all 1I wen. atlaivotl fromi World Wall' L, whelu al
1iiile iliedivlll officeir was. iespolisiltle for1 b~oth Iiopi Iaiioog 11 otolali'vii-

ro I o "gv In thle IniteCr11im betwe'l'l thle NAI irs. thlese' spe(i'illt ll' il1(1 developedi

ledhinteri'aiieaii thetilowever', wwva faliliiie to eclo"IlIle t Fit the iieed of al
tiillt aI II. osJit al foir till 0l)iit liahuilologist of pal Iticilhiii t iaiiig1111(1an exJpei'ielICe
depend~ed 111)1)1 thle special1 missi()ii of thle liospit.al. For exiliil)Ie, a1 well-
i'aiiied :11id eXlperieiiledl opliflulialnologist wals neveded ill VVveiIN "gei10i'1I hospitall

to) ('i'Ce for' jit jetts oil thle e ,ve sei'vice furiniishi cotisizt at ioll ser-vice. aii(1
adiitiiiuister lie outpliat ent dvpiiirt ii(lliW ill which I-i'efti'al'W bu wei'e (bile .and
.1aibil~l olatorv jizit ieiits vi wit iiliiito' 0(-Illlii' (olliphlaiits we'i' t reated.

Elvalcliat ion Ilospit lsl wvere (juite as muclh ill lived of well-t rI'lliled and1( ex-
pejeic''(iled ojiliti lialmologists aIs wvere pZeiiei'Ii hospital1s. It was e'stiliiited thalt.
o f e vei\ loW , l. 00bt tle clasliallties aIdmlit tell to ital evalcuit I oni hospital Ii tl Ihe \1dI Iedle-
raieaii1 theater, Iil)l)1.oxiiilat-l v 3 woudlilliave serious eve vviiijuriies. It was
reco0rnilized tFiat thle oiiv cliaii('ce of salviliiz thle eves of a iitiiuheu'. of' t hse 's-

a11lt es III\ ill ealrly definlitlt, Th ui~ev lierefore. It wasI iiiiperit ive t0Fia1
properly I'i1 ti'i ii d ojhit iailinolopzsts bevaial to mevet t hiese Iivee(. Althiotughi
ait thle timle o)f t lie 'January 1944 survey, o phi lialmo!o-ists assigmied to evaicial-
lion litisjit a Is were not ('oluiplet ('IV(((t)el * c 1ldwithI (hl t(s of WI cii special It dmt;i

ast rue onld ibec'aIise then hospit,. abs vi' iiot providled withI rfi'('i'l' equ (ipij-

ilenit anid was hlot cauisedl l)v Inck of lieed for a full-tinlie oplit halniologist.
Stit oiou liislpitals were ill less 1ii'genit liied of1"'highl tnrinled op)lit lliallniioo-

gits N 0( -ij ioiie were asii(Ito t heml. Ill t hose liospit Ills. eve casl.,1t ies who
iie('lledl exper't ('lie (could( easily, be evaI'liaW el to geliei'ltl 1i0losit il whuich l ior-
niill~v weire wit Ii ii ('olistilt at iou 'ge owvr it wavs iiotecidi iiIg. thle
suilvev tHant there wasIt ofteii Iliiuie('essai'Vw dei iv all tIlovili" suc'hi p)lWieicits.

Thle hilt thliiit iiijuiiies to thle eve' liI'( (,Illv ('Iuiergeij(ici( did iiot just ify'
tlie ass',igiiIm('i t of 4)1)11I Jialltmlog~iSts Wt) field iosl'Ital1s. TheIse' inj ii'ies wvere

[lot suifliciejit I fr'(tequet to occupy till liii 4)1) 11W oo's S1) l.ssgniedl, ali1d hIsl"
speciali'/A'l t i'aIiiiiiir ~OUildl inuve leeti valstedi ill tilie performan,11ce of dhitlie's for
whliuch hie w\at- not W aIniiled Oh (Ilt lilmllologitst weP'.' thlerefore noW aissigliel as.
farl loiwar I' s fieldl osJpi t ils. Thie illeal solult ion of t iiis prlob~lemi woulId ha.ve
lviel th111W eiliplov* el 1)*v thle Brit ishi. TheItoi , Noyld Army NI ev ia Cop '0 5Ill thle
NI ('(it eur' ineati hlea1t ci emoployed froml 6~ to 8 mlobile 4)l t1),1W lIlliohogiI' lillts5

('Olisist ~ ~ ~ ~ ~ ~ ,- ug(fii jtiilulUslI'gl vaIi., with .1i liii41)11W lialiiologist 111id ot her
pelsoliuiel lassigniedb to each uit. For hiouisekel'piluig puripose", thiese tutws were
littal'icl'l WI) c'ilism V I 'ilt v2I'Iiig stat olS, )11W, I l t it'v j ei'I i4p v' I ,- as )IIt'
del'imaiIld'Ii Iboihig0 l'Ifrl't iOi alld pI'ifol'mIIIg oj('l I io~lls, aclilir WI)o till'ý sp I'i

ill I'lltliis1t WI) tihe I'uiit('I ,tatI'vs Arm11Y, was lssii(riil'b al fuill-tilije coulIsultanit1 Ill
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oph I lalniolo~gy who could( keep const anitly lbreast of I li opli I liaologie nieedls
of thle whole t lieutel..

After thle survey mlade early inl 1944, oplithlalliiologi personniel iii the
liea ter wr greiiterill ,v redlisltributed ini line with th le policie's outlined, anid spe-

cialized cenit ers, for tili, t lea tnlileit of diseases, anid in juri ies of thle eve were set
up1. As a1 result, w heii thle situatin \%0 -as algrailli surveyedI in the first :3

luolit s of 1 945, thle d ist ributIion of ophltlaliiiologgic personnel was, found to be
its silt isfact thy as possibI le udii ie th e Akrliiv phi ii of hainiV g a I least onle opit hal-
linologgisI loca t ed in every g-el iera I anda evacua tion hospital anrd onle ini every
stat ion lhosp~it al of 500 b~eds or niole. Natutrailly, not eniouigh IOpli tha liiologist s
ell ii e by thle Amevrican Boardl of ( pli t halinologvy, or men of equiiivalenti

trainirin, were available in thle theater to supply the de lmai in full iior coud
such a1 supply ever be anticipated. At thiis timev, however, g-enci al hiospitails,-
we~re adiequately sI afed with hiiighily t ra inled olphthialiiologgist s. Evauea tion
hiospiit als were also adequnat ely stna le witll a sinlgle except ion: ii t hat inst allai-
tion, anl exp~erienicedl 01)1thialniologist 11ad( beeni evac~ti ael to thle Zone of
In terior bweause of Hilnss. H is workc was bei g canrie I by thle otdi ol r gologist.
Frhree stautio h01lospitauls hiad 110 regulllali assiglmie 01)1lalmahologist s, bit one of
these hiospitaIls was inl thle proce'ss of st aginhg, and~ tile ot hers were st affed wit h

ophithialmologists onl telipIorilrv dluty.
Ini sp~ite of thle illiijroveliielit ili Itle situlation, there was, still somle wastagre

of t rainied personnlie inl lie thieat er at thle t inie of the 194.5 Surve * . Two
01)1 t lull1 Illolo~gist s cert ified by twle American Board of Ophit halniologyv were
Ilssig-liel to 11011 tiedihiel un its of thle Fi fth MiU S. Armn v ini accordance withI the
policy of giving. all recen tly arrived muedical officers 6 mlon I ls of field tra iini ng
I efor assrn in itzhem to h ospi tals.N !jIIqj ile o ph 11thai aIniologist s lissiglied to
Armiy Air Force units- were also doing little or 110 work iii t heir sp~ecialty.

OPh11hALIMIC CENTERS

Thel( first oplitalniaologgic survey, in 1944, made it clear t hat, inl thle
M Iedit erraiiea ii Theater of O perat ions. thIiere wvere iiot enlough highly t rainled
Ianid widelyl experienicedl ophlthlalmlologists5 to p~rovidle the highest quiality of
care for ophitalniaologic casualties iii all hospitals. The soluition to thle
p~rob~lem, thlerefore, Was a conicezitat on of these casualties hin hospitals staffedl
withi speccializedl personnuel and~ designiat ed as specialized cent ers. It was

reCommehl1(ldel that these ceniters be est ablishied for- the follonving reasons:
1. Better care wvould be avalilablhe to a greater number of e ,ve casualties

because surgical specialists would be fully enigagedl in the field for which t hey
Nvere t rai ned 111"(1 scarce itemsfl of equiipenwnt, including guian mit anet s and1( slit
lamlps already requnisit ionled fromn thle Zone of In terior (p. 54), wvould be
a vni ila v for use byw a greater i inulber of ophth lalmologist s.

2. Nhm loret efiiei1 ilhiaI oli of mewl ial personnel could be accoliillis'lied.
At the t iine of thle suirvey, no hospital ill thle four base sect ioiis of thle ŽMIediter-
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ra lieanthl1ea ter was receiving ats inw iii ve n-ork as it could lmnidle. On)ily tile
3-3d and 37th Gi( eneral I lo.-pit als wvere nevar sat uro Iionl, arid, if optonletri'm

peronei)lI had beenl stuppjlied to assist wNith refiact ions ini Ite.se Imliosittls, iticit
glreat Vr loadscol d have1k 1 eenk 1 HI 1111)110 ill 11101e1. 'l'11V des-i&i tatolt ol0 Of )e(i -l
hospjitatls as' eve 'eitters ill 1 grol) Of)o iitstallationis ill ('1051' prloximiity~ to 'atlt

01ther' wotilti liberate S to It) Op~t itilitt11ologgists, for assigltllielit elsewhere, par-
'ici Ittrlv to the new lv desigi at ed eve cent ters atill( to evacuatio h111 ospi t aIs t hen

withlout thIese sp~ecialist"5.
:3 TFile suipply of glass; art ificial e :ves, 'ouIld be I)handled Ilioi'e ('fli(ielit liY.

Conisideirable saiving ill tal'ltsf)Oitotit olt %oulld lie miadle possiblIe by mit'"trttitg
lie suphvpis of nriltiviCntt eves ili ev 'lteswtr 'siite lilot er ildividualhis

ill lneed of pro1sthleses ~ollild be htospit alized.
4. Biet I ( records, cou)hld b e kept. ( pliI thairologgie re'ords, ait the t ime

of thet Janriua ry 1944 sur'vey, were of little Or no0 value from eit her thle milit ary
or. thle Iitedli('l standpin~~ht.

5. ( plithIa Iliologric tvetclini gr wotlli lbe prut(' icl . Y~oun g OphthI lalmiologists

wh o hadl ftind tide(1 Intte t rtli lig- butt \\hot were lac'king, ii p~raticatleI eslperieitce
('0111( be atitatchied to thle cent ers ill ittitiol' posit ions, Later. whelei pitaced onl
their I'Own responisiblili ty ill statitlonl hospi taIs, they woulid be far mlore ulseful

lbectilise of thlier p)eriod Iof service \\itl 11101-cl exper'ien(edl oplt I a lmtologisl s.
6. Ps,,vcliot ieralpv tind Occupfatijonatl thlertapy, ail essentital part of early

treat tmen t for thle blinid tinrd visuially handliicap~pedl, could he biest ermiplOved ill
eye vellt eus. Mmot'eveu'. vt'llv pami ilpat ioll ill vollmmumt lit, With s-imiiarly,
htanidictapped jindividuajtls wals recogitzedl as, exl reltil)4,v dlesirtable for niewlY-
blindited mlelt. E'Veii after anl active JIograili f0or blindi~ed casuialt ies hadl ieelt
Organ iized ill tilie Zonle of Ilnt erior, t htere was still a Valid uieed for' cenit ers inl
ovei'seas thlea tel's s1ince, ti t thle b est, several Iweeks usua llYv lapsed b hefore t heyv
couldi be return'iedl to thle ZoIII' of Inrter'ior.

It utm st mirnaed I ha Ione conipeten t opht thalMoogist, assisted Qy a less,,
dtorolghQl tria ined metdIic'tl Officer, could1( easily 'i vcre for .50 to 75 liospli talized

pat ienit" aniit tilt'li salne t inie, lbe resp~onsible fortl're Ou1ltpatiernt work of a
sinrgle (celiter. (Onr t his bitsis, fromt 7 to 10 c'enitel's (a pproxima tely I celnter'

for every 2 gzeneiral hiospittals in thle I heater) could1( easily hianrdle tilie estminI ed
Ijitijhiel' of Op~hitlalnimlogit' patient's thet ini tilie theater. Since at thle timle of
lie 1944 survey ther'ie was a htighlyl ex perieniced IOphi thalmologist ill each b a se

sectitont, it was Suggested thIiat tilt' specialized cenitel's be located inl thle followinrg-
hioslpit1als: The 46thI ( 'itl'tid I Iospital at Ass iBont N if ill Orti i, thle 21st Gvnri'a I
I lospil!a ato Bagnolli, Ilie 261h Ii ,n ( fteaIIlospia IttIat Bar'i tile 3d Gerneral HI ospi tal
at Mateur. thle 17th IG(eliertl Ilospiatl at Naples, thle 64th General Hlospital tt
MtN ladltoll i. tiit lte ti6hi Giener'al Iliospituil at C'asablarnca. Eye ('eitei's Nvel'e
('X'ettualh v est ablished ait ali of thiese izistahlatit ois.;

Thte wisdoml of the I)1'0p05U1 to estahbsh eve 'euletrs Nwas clearly ktwitivnit

front tilie situaitit on prevailing ili tilie hospital grouip ait Assi lion Nif ill Oran att
the time of thle 1944 stirvey. ]X('usiveo of thle 51st Stntio t jlt ospital, which was
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r'eceivying" only ielir' p'yvi'iiit ic patIienit" there were ill thle five other'I hospitals
in the area (thev 43d, 461hI. arid 70th (jereral Hospitals, anid the 23d antt dt Wit
Statio Hil ospitals) only 33 listedt eve pat ieirt,' while tie average daily niitiier of
0111pat jerit visits varvied from S to 13. Ob)v iously thle ophlthlalmiologists'
'1)t'(iali'/ed t raininga was far froni fully it ilizedl at thlese hiospital'. Since their
tiline was riot fully oeirpieui with Ii thule pert a linlgr to their Special ty Illi-
vest i- i ionl of other hiospi talls p~roduiced '4oiiiwul t siniiala ln irdirigs.""

''ilev 01)111lialmlolo'gic survey mtade a 'vean' later', in Feirirar'v 1945, revealed
that opirtI liatIlinologit' personnllv were at I fiat tilln, (list iblarted in thev theater as
well as could( he expec'ted arnd also indichated( that tihe six 01 )litlialuiiolog'ic r'erter's
whuich had beel (est ablislied hail fully served thevir purrpose. They h ad provided
compiJetenlt care for lie lar-gest possible r1iibrrlrer of patienits at at line w~heri the
rilost capabille 01 )lithIalmiolo~gists arnd thle best eqjuipmrenit were riot equally dis-

pvrseu in t Ie thevater. Cverieal hrospita~ls were no\\- well statired aindu eituiplped
Qp. 51), personnel in t li tlw v het('md gainer1 exjvr'ivere arid knowledge, andi~ tire
best methods(1 of t i'e irg patilen ts wit (bodseass andi~ injirris of Ire eve were well
understood. It was' thoirglit thfat (cont inured operiat ion of tire Specialized (eye

eerIt rs "as rio longer' needled, buit thle recomimienduatioll thlart Ilie ceiiter's he (dis-
('ont inued as- Suchb was aniticilpatedl by the eri~liig, of fighlt irig ill thle \leiiter-
rarieai t heater.

EQUII)M LC\'i \NDI DRlUGS

At th( Irinie of thet oplihi loogi -u v i 194, the ire were s-everal
major dleficienicies iii the oplitlt lllmologi(i equripmrernt inl thle Nideliter'ari('ari
th eat er'. Some it ems were unr satisfact oryv soriie wvere rill excess, an 111 thers were
ril Short sri pplv . BY tire, endi of thle wvar'. rmost of thle deficiencires ini major'

eqiuipmienit hadl beeni corr'ectedl, and~ th le(quipimienit that hiadl leeri received wvas
of excelleilt (quiality . The Supp)lyl of inst rumenit s was. lioxvevver, still iinsat is-

factor'y in mnaly r'esp~ects. The siiIplyl of (lr'ig"S whlich' or-igpirially had beenl
urisatisfact 01 inl Several aspects, was enitirely adeulejiate by thle enld of thle wvar.

Equipmecnt

Slit lamps,- At thle timie of I lie suim'vev ini Jam u riirmv d Febr'uar' of 1944,
tier'e was rio Slit laulil1) ill ally hiospital inl thle Nledl i I ii. theater', alt hourghi
th is inst rurmrenit is as riecessril' to t IeN 11 wt halmoln - 0 mrcrs('pe is to
lie pathologist. Without a Slit lmaccuriate klz" .fl(l adehiquate treat-

mierit ar'e riot possible. T'ire hiigli cost oif thiiis it eml (several huindlred dlollar's)
anrd tN lie, u'l vlvSmall riumldwi of evev ua (I1 inrot "va 'r'ant IN lielst alalon of
-1 Slit Illnl) inl ('a I hrospitail , an thl le Solut ion was thle juic~Uiouls p~lac(emient of a
limiited number. ill Strat egrcally located hiospita. ills i forw~ar'd ani l-l r ariieas.
It was r'ecommernd ed thlait six Iampiis b~e ordleredl at oncie andiu (list ribirt ed a('(or'l-d
rig to thIis phi ni. At tire end of IN limar' five genleral hiospit als still wei'e riot

equnip~pedl, bu1t othierwise tN leslrlpol of slit lumps was adeq(Ituate( an itih le quality
excellent.



Giant magnets. The 194-1 surveY li(1 5e(lIýv that thlte re et( "ll iilit 111ag-
niets, iiIIIV 11Yiospitall III t lie Nlediteiilaiieaii tlicate[. 1i1d tile( exll~attillr of 11111il
am!d oliiv slighItly lantI ilt liio11ililr foreignl bol)(lit NVIls (&)liC(jtielit lv liaindi-
cliippedI (p. 51 ). It wais rec()linlefidled thIait four' of thlese' Iliaglets b e requij

jojiti t oicebr his rititjOLto tr*iite ItIIlv locited hospitalls. At thle enld

of the( will, S -olenierl hospitalis still were riot p~rovidIed wit hi giant 1anes, 1l(l
I vNtvacla t iol hiospitadl 1111d1 : stat ionl I ospi t als still hald IIo hililid Im11I iet 5, If-
hitl(Irigl thle stipplv of sma1jll man~lets hald been gelierall~v lideqj lit e froln t tile

beg liingof tjhe wa-11.
Tonometers.-lIontomeit(,-- ers ere not ill aldeq ltiate su j)Jll InI tilie winiter of

1944 . Mild eaises of glaucoma wer tIilerefore being (I alo enlt*irelv I)\ tilie
clinica p(111 icturie a11id bV paptin lthioriglij tilie (l iaji ljISOf scndto a
niot be corllirilledl withiout a toliofliet er atll treaitmlent withI out it is telitat lye(.

yv tilie ('lid of tilie warl, tlie suipply of tolliollet el's ill eve cellt ers and~ getierall
hlospitalls wals aidequalte.

Perimeters.- N eit her of t lie perimeters, listed inll ilie M\ed ical1 Depa rt ment
Suipply ( atialog. wats availahble Ili thle NIedit erra nea a t hIcater at thle timei of thle
1944 sturveyN. It Is t rie t ha t 9t0 p erce lit of thle in formalition conicerniing vsi

fields; suppIl ied by tIilis, peice of equtiipmen t (a"I be gai Iiedl from a1 tzaigepli t scree Ii

eaisily conistrticted byv frlnllr111 a1 blanIket. This 1iri otiher ili(TeliioliS tinllry
Si)t io as Nvere used ill Various hiospiut ls. ( 'rtlaill ill for-mationl suppl)iedI bY tilie
pen nieter, Ihowever, (.1a Ill ot be 01)tlil ied C; I erw ise, aI ad it is, a liecessa lv it en iii
ever ic(ompljete eye (l(partilm(qrit. 'f'lie Stipply1 wa-,S geer]] jeqjjj( byI t I I~ tle
elid of thle war.i-

Ophthalmoscopes.-Tlie quality, of the oplithllmoscopes providled inl thle
CaIses of diai("aost ic equripment Issued by thle Armyi vii ed w\-ilt Iid iferei it ma1,kes,
1111d In1odels. To be sa,,tisfa1ct oir it wais nvec(sstrv that ili 01)1ithialmnoscope
furnlishi g)ood Illuminat ion anid t hat tilie exIpeidtl ble ptirts (btulbs and~ b~att eries)
lbe 'm siv refplac('(

Adaptometers.-AdIaptoime(ters.- did not r('('ic the tleietet' until Mar11ch
I 945, when 10 Fehlma a adapt omet ers We're (list rihut ed to general hiospitials.
Th'lis instrmumen t wasl niot so 1ursefitl as tlie Wilson a'laipt onmet er usedl bY thle
Br'it ishi, winich wais niot avahiable inl tilie Uniit ed Stat es. It was re'ommlendedl
that p~rocturement of F eldmnia~ll witomleters b~e (llscolitritul('(.

Refraction equipment.-Tlie c'ase of trial1 lenses for refrac'tion 'ouit'airied
more thlani thle ne('essarv nutmb~er of lenses. It wa-Is su e t elthalt a less comii-
plete anrd less, costl Clvcse be Stlbst it tlte('( for t is it eml 111(l tha~t a greaiter 11umbe1r
be authiorizedl.

lit Jammu 'i iav 1944, the (listribut ion of avahiable t nial-leiis caises was pool'.
No ('vacua t iol hospital litnl( theit hea i e'hd a caise. while thle 7t) MNIed ical Stipply
Depot liad( seven~ cases whi i('li w\ere, hot being( usd 'le ttIi(enea I slost I1
which had 4 compfeten'lt refratct iolist s, haid onI *v 1 t rial-leris caise. At t his hios-
pital. wvhich wvas 20 miles nearler thle front thatn an1y oIlier grelier.iul hospital, Ilp-
pointmnemts for refractions, were being made 6 weeks inl adlvau('e. Provision
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of one or' more u nddithion ca I(ses wouvuh have doubi led of' tri pled thle nu tmber of
irefrauct ions whic coul d ( b111le done.

Therie wins genervial criiticismi t I fat the trnial frii ni su pplied wvithI the triatl
(ises Wasi of flllms~ ('onstru'ict tion rid lac(kedl adju lstinig meohal iii i~ll. IIie coili-
lnileit s wer'e warrain' t ed, bu1t thle framei wa~s iniex pensive anid thler'e s-eemevd to0 be
Ito justificha tion for iccomlnierid ing tilie su bst it ution of a1 framev whiicli would havi e
c'ost ('01 d(islo Ie 1)v Iliort'.

C ross cvi mo lindr, whlichi are inrvalunable adjun rcts to 'good refract ion , Werec
neithlen' a vii lible ini thle thleuater' nor list4 hoin thle N\I eoIcal IDepartimerit Wi pldy

Caita ilog. Soiile refrao't jorist s hadl sol ved t his (Ieti(ieneic 1)V m ount ug- ('onlibietl
lenlses, froml thle trial calse. It wXas recommenvided tha crI ei t ('1055 ( viiiisIe's be sup-
pliedI iii sets of :1 to 1) chi( triial case (plus 0.25, plus, 0.50, plus 1 .00 cylinider').

'l'l ity pe (W it giia tV dia'Inl supphle mi thle t heater' was of almiost iio use
b~ecaiuse thle secoinidary adIjust able or irot at inrg diaul was riot iiicludled wvith it.
It was recoulimlei 1(ed that thle Ven'loctf 01' I'Allii~ ei typ~e be supll)ied.

A hiig-er' asso't iierit of vishior- st cards wuas =JA(e~ to inn ke visuial testinug
anrd refiact ion mlon'e aiccuiraite if) subjects wvith Ii oo(I visual mcmilor'ies. lIn
*Ianiirar 1944. oiily two alternate chart s were a va iltable if] thle vis-ionl-test set.
It wvouldl have lieni Ieiialhle to have available thle i'otatiiigr series of four
'hiii is (utlaoe byv liii iibildi, L onidoni) useol in Bi'it isi hiospi tals. These chari ts,
niouinit coilo a rvvol vinrig 4-sided ('olumin, were well ilium i inat ed fllr([ 'ould~ easilyV
be (Iisa-sseili hede anido packed inito a smiall (l'use.

Sterva'cosopes lor' testin lg" depthI perve(pt loll, 11-ii('l is all essentiali pro'l)O'efnr
in uni vm('010 I~ety'e extmi niait ion i, were lac'kinig. It wvus i'ccommcinde I thatt thei
silli1 le lianid~ type withI apprliopriaite tc(ard(s be iultav aviailable.

Surgical instruments.- At th li (onicusioii of thle fir'st 01)lithlalmnologgic
surlveyV in thle N\ ((Iit errll eni theiantei', it wvas, l'ecomminlend thlit th et'(nt ii'(
su ri(lt n'iiamnit iar'ili u he r'eviewved for' thle followiiig n'esoiis

1. Somle iiistri'iiierits weire iii e'xcess. The lan'gre ruitib er's of ('ataract

krii ys an iiv (nanil(lils kri ivs pro lvidd, for' inst anice, we-re not nieeded. ('a t a-
'ao't stir'g(rer was, only oc'casionially nece'(ssar'v iin the' milit i ' ago' gt' )i, aind thio

sl ittrigl- opera tion (for steo'iosis of thle o'a rili('llus) was Ver'v seldoml (lone. It
Was re1COMmleiidIed that thle supplyl~ of b)othI instul'lienlits b)1 greailt ly r'edu(ced a nd
thtiriInis sc'issors, whtic'h w(er'e in shioi't suipply), l)( su stit ut 'o foi' thIi e.

2). There was a deficiency (cintli' in suplylI or' iii thle M Iedical Departmeni
Sup~ply Ca'ttalog) of utc(hi inst rnimerits a.; cap lsunle forceps foi' jerfoi'minrg uniter'i'or
'a psiilectoinv of thle lens iii linear ('lt aractt oI)milit ions, Prince forceps for grasp-
ingo lie xt'0(il I' nIs('le,, null! ret iniale d acnimenit mist mmcii Is suc'h us

Amiga'i retr'a'or's anll Walker' pirns. As lut as May 1945, only two evacuat ion
hiospit als hiao equlipm(nient for thle treatmnent of retrinal (let a('lierit

3~. It was rai'cm(nivileol thlit ('r't aiii of till instrui'ntimc tsuppi)Ilied( eit her be
suiliiplified 01' 1)e i'eplacedl wvith biet te(r' fiod('Is. A smaill-sized o'lilazioui cur'et te,
for inist anice, wvis nieededo ill add(1it ion to th fl( ed illriii-siZed mistrun'nirit s. Thne
smua 11r of thle clialaziori for'oeps wvas urseless for largge lesions. Thle (Iis('issiori
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knife fliuistled waS mUuch too coillrse aH "Ont i'ol to calrryý ont tlistission for
Sei'oiitiiry taltaijeit. Thit eye speculuinl was. of p)oor design antid quallity: tile

durille"el orrlti

Not m111l1'N. of tilie re('oiml(l en l ed'tiaiigt's inille h ei' n orisuply of iiistru-

melits tiati beeni ('Uri'i oi'l( I, h May 1945. uiii the instmineit sitilatioli ini the
theater, frmn a" op it hathiologic vi ewpo ut wa still regarde etIa gel rierdly

unsa tisfac tory.

D~rugs

Oph t ha lmoloszic med ica tions, which cotmisist essel it ia iv of co11l vria antit
ointmlents-, forml a1 highly specialized grouip of ptl-iarliaetiit icals which cann11ot he
salt isfIact orly preparled ini thle a vernge tlospi tat1)1 pia rinacy. 'Su pply cliaiine11ls ill
thle 1\ Iedit erri'a iilli thleU tel too)k io a-coti lt of thtese faets.

D~uring, t he ea irIv parIt of' the N orth1 Africa11 a cam pa lgn, nma y drug-s essential
for opli t hal inologgic treatnmii t were lacking. .Not a e tdeficiencies, w.ere as
follows:

1. At rojpille sulfalte ini I-percevitt solutition, which is widel *v used aind which
hadl to lbe prepartidb disling hypoder'lm ic t a llet s of 0.65 ing. cach:

2.At ropin e oin)t menit, whiichi was still hot a vaila ide in .lauinan Wv144;
:1. Est'rine ( pit sost iglmiile) am~id Iilocarlpille. whiiith a'Ie essent:1 jal iiotit's

in the t rva t mel)t of glaucoma anld are almis useful ini ('0it isIW mm al tonet of which,
pilota 'Jipit'. d idt ltt betoine a viiiblahe until tate ill I 9)4:!;

4. Sul foltamide oilnt men t s especially suilftIi iazole Oil tmleiit. whic i'l ust.

he sect'ially pl'epIraed for use( in optitiialniologgy a1nti
5. Boric acid oil)t melnt, a special opti t ialmit'c prl'ep1alrtion, thle hack of whici'h

cauisted solliet ophithalmilologist's to suibst itut iltt'l~ltl :111d1 mletnpieli oin)tmtents.
Manny t)ptlthalmnolopists Ineiieye that these latii t rel' p'l'p~I't itis utit mnore har1-1m

thaii good. mid( their impressions were h)or'le out 1)V, t tIe lnumber of ptients
Set,)] with I) riogl'essive andit iti-t i'ct alte t'ol'liet')Ill lcel'at iOn dur~ing-I theiriI list'.

When the Oil)t meitts wer'e dlis'onit inuletd, tiite tilt'ert .ions invVU i'ii) lv twviIt'd
prlomuptly. An attempt wa-s matte to alert tthe meticita officer~ls ill the thticter
to thte tia ligers involv.etd ill tile' tieoit'(Oltille iplet ))1i)t itioliof Bittl itaitt i\ etiaplien.
pI't'l-i) at jolis. with ttile result thant the numbher of coI'leea I comlic~it'ations calused
b) thelieu' e ist' n sh1)towed I gra t ifving) tiI'op.

All thle tiefic iencit'ts men t ionetd wter'e ga I tnd ily corre'tc'ted, an 1) *y N I at*v 1943
thle supply of drugs was ant('(uat t' and thli( prelpa'at itios wvere saitisfaictory.

THE OPTICAL PROGRAM

Spectacles

When the firt opli lalmnologit' survey wasr'lrited oult in thte Ži etitei'i'a nt'an
thea te t'i' 5)1l)l pi'ohems ('O vrll(tllet '.'.ithi tie pro'tvision) of glaisst's were numerflhls'01.

Sold ier's haid beenl evat'ua t et fi'om thte theaiter to thte Zone of Intetrior
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l~IM411e gzIaISMe COttld tnot lbe 5111)fIied to thIenil ill thle t heat er. lThis \\aý arlt
liii tie lress IVwaste of 11101 jowvr. rhirity-six meti laid ben ei vacuated lort Ihis,
rett,ýOll alotne front th lieth It ( etiel 1HIospit al over all It 1-iiiontht period. andI ill
oth ler tinstatllatIioni, thle tnutimber was evenlttl zr

'l'liee vT' longi delay, ill furntishting -ght e. after refract ion. Ill otne
lilt,(l 1(11, l-stliplyll d epot, thle sliorttst period was II (lays. whI ile delays ti JI to 50)
(Itt vs hadi (icettirel! wheler mititis S.lt) spht('er~es i \\Cr ee(It'ed. UThe long~er periods,
were alttribulted to Ittl of t 5ipl)ies. (itiely bldank letises. atnd to dlelays~ ill sgtiitd-
li I 1. NI vii5 ng'tatioll ItI Ii 1g t) o5 ittitli as 3 d n VS vs r avn llieve(I m~liet Ipt.(lilits,
couldl~ be dlelivered atnd rtrt ieve~ldir ,v by 11VSii i gnl andter01 thle delay., of' posal
atnd couriter service couild lie atvoided,

Suplplliv, of vatiolts kindl wvere frequienitly lackinig ill opt1ical sec tions. Ill
tone sent toti, thle alarmitig shtortagze. of coalrse enierv Itre-at elted to force' total

dijscntitniuatnce of surface -gtint'ltt. Tlte itistallatiolt of sutrfacngru spItdles
alttr VorrCW41telhis part utlur difficiultyv.

''The sutpply of lenises was riot adeqitate to thle iieelS. Thtis odifficuilt *v arose
b~ecause of Ilack of correlationt betw~eeli inuti(itjolt standi(ardls of visiott and1( thle
pratictaitl corretiot oft 01 isual (lelnts . Mlobiliza tiolt tegttllattolts were based oit
visutil acutity whlichl is at vartiable factor arid whticht is collsiderabldiv alteteol by, the
ef I,( rt exetteolI. sq IliI ttilI I '. t Ie (I egree o f ill uttititat iott a va iIaI ,ale It(It sitIllilatr
factots. Thle (0orrectiont of visttial (lefects iii thle summerue of 1 94:1 had appatetit lv
lbeeti biasedi ott a foci talli1ge whiech would~ be exp~ected to corrleet odefective visiotn
if tw li eves were treat ed as a stat ic nometa. .At one t itrie, whetl lul w1(1~ ere
lbeirli" ittductted withI visual (defects of 2(0 200. mintuts 4.00 was the strongiest
flhlills sphlere sttpplied. atnd the quantityt available wa-is So linlhitedo that l)V
Mytl I1943 thle sItrongest linitils sphiete a vailable was tuhrtits 3.00. NSoldiers,

who requtiredI sttoriget enotrec tiolts could( riot boe sulpplied, andI sortie had tn be
evacutat ed to thle Zone of InIterior for t las teasort alotie

The quality of thle friaties variedl consioletahblv sitnce ti( hev w'ere supp~llied
1)V s everal odiffeternt compjanties. Sorite fiatites wete tlrteirutlat 11(1an bent eas;ily .
lIn othemrs. thle -,ctewvs btoke readily. St ill others t artiishted and( cau lsedl skill
itifectijolts ablout thle teltipjles.

Onlyv ott e pair* of glasses was ai~ horze( for eachsldt511i et. All lrtsuriti ~ olts,
lsstel hat to I w ovet 1 .0 d iotyters ill p v iln tht lie vridlian of gneatsit et~rt.
I a eises ito as, phits 0.75 sphtere combinted withI )lt 0.5(1 cylind~er were abhove
lhe riln itt i mt, whItile letises of minus I .)0 spltthere, below. ILenises of' lesser-
power couldl be otdered bu!t Iotld if thle mediecI al ofheetI signred 1a stat emietnt thlit
lteY weto' n ecessary for thle ptolper po'hvrtariume of dlity by thle soldier.

At thle t ime of thle surnvey iti 1944, sm~keNl or eoloteMl glasses for pat eitas
withi piot opliolin frorti ocuilar iriflammna t ion were tio' a vailable in thle t heat er.
It wvas recommndttedi e thIaot all a iptI)e sutpply of inrexp~ensive glass'es be req itis'i-
tiotieo to mneet thIiis lived~. Thliis tecommtetdatltioti was cartried outl

Eye patch(les 511111lieo for utse int thle wt lieati were riot sat isfatetorvy. One
typ~e. ninae of cellutloid withI ati elast ic hatid, p~reverntedl (iteilat jon, wAS tin-



pevosto alir, andt clitisetl Iiu1eittio t ollf the skill. Thie othe lttYpe, tin eVeV-
shalde suchli as is used 1) ,v I)otkket'Jpti5. wit. pniatt icnall useless.

the situalltioni ill respetct to lthe supiilv of gls bsulit thleste tiiiit, didi not pro)ve
ats 1iseltill as" th1ev shiouldl have beeti btcaulse t he v were liot it sd for thit purpoi)se,
for N\Ili(itl thit'v w~'t ~'iii'l Heere nevere. he lilt(itcratet (,I i1to an1 olgajIiiZa-_

I itui of iull ref rIletinig tenilis to1 ser'Ve torward1.( 1ii1i1s. Thlere wveie aI-.t some

impiicrtict fil ntd wasteltil. Ili auth!itli., the stock of Itltise \.If 'Is m lld auh ot
selecited mactorthiiig to thle ii(ed'ds of sjtcal-eiigsoldiers. who were ('(lii-

jplet'elY depe iteliit onf theirl Jss.

Gla~sses for Gas IMasks

The supply of gla"sses for gas niiasks \\s aI, ti''th retci problem)llti 1hlroiigloiit
lhe war. Althle tinie of th li'In r .iiiiav l' imiarv 1944 (ijlit lialmolog-iC surIvey,

ill thle \letiterri eiii'u tlit'ater. i civ t', had) l)(-ei taiken to dhistribuite'

theml ill thait theater. Th'lis N\vIs just as well, since aneaIuiui111itioni of the foci
iai~'of thet lenlsts hieldl for this Ipiiui)ose ait tw\o uiitllical-siijpflv depots shiowedL

ltheili to be b~asedt ()Ii tlit Arm11y afotme or ord fliuiar spectalclt' (listri-lbit 10ou
antId nott oil it Sveltttionl for a gr-oii I of iiitlividlialsd with Ii iniisuall 'v pool.r visulll
aIcuilt v. It NN~ii- catIihitt'tl that nol mlior t liai 22 jerveI itiiof th 1 e stock avila1,1ble
ill ti ~e depots could bet Iused( for a-ms sp'tae.

Th'le lprtbl~ii e nilni1ber of gas-niuisk lense's re'qiiirtd for issue inl thfie Nfetl11-
tenrriit'aii tlieatur wvas tlett'rnnliiit' bv svierttviil" the S801i Divisioii whvleu it wias
t'ilcaialet'lli thle Metditeranileanl 11ase Svecor. The' proceduirte was to Itest thlit
iiii((t) i'i't( tt'tl biiitaiilalr visiolitl tf'icli sotldier who Nvon'v spt'ctatle's and to list
I host' who could~t not revatl (withI stlimiini ugy) thle 20/701 hut' of lie Snt'lliiigr I t,'st

charIt . Of) thlie 1.5 lpert't' t of nlitui who worte glasses. iiot quitv 3' pert'ietut liatl
worst' than 20/70) biuiocuila visitui aiitld . byv Arniv1 rt'gula 1t lolls, reqtutiredt gas-imiask
I eIIst's. Inl ordetr to t'stima tet froim lthe prtestcriptionsi whlicth soldie'r, wealing

spt'ct acht's wouild rt'qliret gasmas It'' a-hs n ritniryr cort'vint ionl was.
(Irawi\vi between 20t/70) biincilarviua cuty(wt Squliiiitiuig and( the triitl
of thli' elt'is itttssarvw to to irrec't visionl fully. Amuet ropins Iand( (-orre(SpoII(itliig
('0rret'tting It'usts were as follows:

.lti I inu11S :;()) Sp)~ltit of toizr

2. 1 Ivpe rop1)Ia P I Ji s 4. 0 0 spllI t re ou'- s t roug oe I.
:1. Simnple 'asti ignhatism: Plus tf-i' mins 3.001 cvliuitlr or- stronger.
4. (Com pound or- imixted aist ignia tisin : Wheitre Owit ttanbiiied split'roevlinder

was p~lus or. mliiius 3I.0() oviil 'r tIlrett inl thle gret'a tst Ineid(iatlki.
On tit' asi of tiit' fit i lls i the 88thi Division, itwas estiuuuatetl that

i r-ri I: ir I xf f - r N o. 1.-. Offie,ý of th'. 5o~,,Iit:I((Iiaurter. Noirth Africano T't,:er of Olirzitions, 2.7 Nov. ¶191.
si *iu irocchimr 6fr Hit t1wratum of Niof'ilv. Kisr'. ;mi PIorjaIdv Oicalh 16p:tir I'oits.

itip... rt IM j, Tr'iruN, NI C,> 1( . 411 11,m m.-\ 5r icsf 'J p~v NorJjd \mth Aftrim:111 ii:,t 'r of ti1mm"mil mis. ¶i

Sept. ¶1914. subject : SoI id I -\ Ii dI )is Iiim Ii Iimmim m of :4 w(t~m i a Is (;is Mi m~k- NI1, S-t ovkks d' WI cIimIm I ivc A rrivcmIin hi s ' Ii iv:imItcr.
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:10.00 pahr of gas-nlmsk sp)vt iilts W()itd bteIi requaiied for every 1 ,000,000 mInl
ini se'v ice. 'I'lero wvere ini thle \ Iedit erianrea ii thleater ait thle t jute of thle .Ja iararv-
February 1944 ophIthlmoltlotgit suirvey 12 gas-niiisk fittIing, casv.e- contin ingt(
thris imiudl~er of lenses and Knit y a rmes \\-ell as 7 portable un' its. lThe foci ra ligge.
however, as has alreadylwvIeni riotN dtI.id ntIot ileet thre nieeds. A furt her (Iiffi-
(ciltY V irose froml tire fact thIat if.i the fit t ing of thre lenses, was not accurra t e
V isioni Wouldi h mad e \\orse(, esp~ecially jir at igrir1atIic surbject,;. Fitting would
tierefore requ iiire thre services of exp~eriencredI opticia irs, wh1o had Ira tISpec ial
inis( rlrct ions, anrd had developed special facility iii tire wvork, arid each fitt ing.
wouldl have to b~e mradle inividhuilall v.

It wvas est inmated' thIat v acl opt cida i couldtl at thre b~est,. fit Only 5 or 6 pa irs-
of gas-mask spectacles per Imrur, andrt that 2 wvork inrg t ogethIier', withI at read thy

supply of patients, couli fit '8 pairs, daily; that is. they couhld service 2.1,W
rOmps.' For every two opt icianis wotrknrxii in Ohe Army- area, air t litalurolo-

4rist wourld be requiiired to surpervise thre Nvor.giv -jeia llittr tjri.rfa

thle eves, of soldijers w I r had lost thIieir glasses, anrd re-refrlret ther( eves of ot hers
whose glasses were not sat isfactotry.

'lre following plain was wvorked out
I . Air O1)ir Irainologist wvould lit Ipit onl temiporary dtI rty to instruct ot her

personel an licIotrrelat Ie aitd sierlev ise' thle whole task of fit tiing gas-mask
spect acles ill thre \ edit erra rea rr thIea ter.

2. Fittinlg c-ases, woultd be (list rnbated to hospitals ill the theater Onl the
bisof troop cimtios

3~. Thre Sielflrig v isiori-t est carols wvouldl be used by metdical oflficers of each
(div ision to) 5 cree ii spect acle weairers.

4. M Ien with uniircorrect ed binocular visiotn of 20/70) (with biiothI eyes opein
antI squniitinrg) wourldl be seint, with threir gas masks, to thre nrearest hospital for
exandliiiiaion and,(1 if n ecessaryw, refrac(tioinr. l'rescri1)1ioi is for len se's wotultd Ibe
delivered to tire leriai's mobijle op~tical units, andI thre completetd gas miasks,
an iiI pvc tacles would be ma iletd to thre wvearers. Th~re lenrses would he p~lacedt'
and1( itnsp~ecte by( th e t utnarit miedlical officers. Whenever thre resuilts wvere trot
sart isfactor ' to tIre, wearer. a nd thlit inispectinig officer, thIr soldier would be sent I
hack to th lie opital for spe'cal adjirsimeruls.

5. 'F'lits service would be provided for thlit army aieas, by 6 portable hunits,
to each of which I oplithlIalmologist arid 2 olthinniais ould be atitadlrel as mobile
tv(aiiis. Orne( sacItlii uit mvonld bte assigired to eacl crp sOu)5 rgeon.

lIn spite of tWee elalhoate p~l~ls, only 2 p~ads of gas-mask slpecadles had
b~een fitted uip to May 1 945-1 by thre 2601h Geimra H ospital and 1 by the 7t0h
Stationr Hospital.

It was not geirerally realized, Mhir-l thIese phiais reo nmade, that not every'
person w~hro wvore glasses would ireet gas-tmisk sfpect aces. By tdie original
planis, everybody who wore spectacles wvould auittoma tically 1w begie l s-tnask
spectacls. Pract ically, this was ('nitir('ly unit (ecessary; Only mien with tire'

4 (-v foot note 3. 1),.58.



Moloiivt'r, wiliil the Ideal1 ofI the pjilmiiiiii ii~ lVU' to 1vclldet. sjcctaclt'-\\ cflI-Iiir Ilileil
Coilliplet('l\ ellicieit (l -nIL is alt tcks, fromi the practical staiudolift this \\IIS

tll ideal Impllossiblel 41 achlieVCiiieiit.

IProsth.es"4

Thle survey nade III .Jaiiutiarv- and Fliriiarv of 1 944 reiveailed t hatghs
eVe(s Wer VT I t a va Ila1)ile In I Ie I \lvNIeditraiii I I -lII(llI IIIIeateI c. Tllsi" deticieiicv Iiiiide
it iillo's~ilil to suiiiiilv lpioit hiuese- for' jersoilitiel w~hose e~e- had beeii ('iii~lehItidt~
or whio had iieeii ind~ulctedl withi onilY oiie v v e. As arestilt,.1 UImporij(itant part

of thle routjiml of l'l wmlpllvl of menil with Ii eiicleawtd eve , hu! to be oixiit ted,
while ii Inseveral Ilu aImices it wnsiecsilI to evaciclui te soldlier, to the hiiie of

Int erior licaulv tS hey vind liiokeii t heir lirosillieses. Se'veli Iperfectl v healthyN
lielel WVl'e eviiciiatetd for t is reasoli froiii tihe (;th G enieral I ospilt.l a1lone.

Toi (0orrect t Ihis d(1ficit'ii'v, it %vas rleC)ililleliited tha 3ii 000) artificial glass,
e0e , a V0 reV (fuiisitiOiield at once for UIse In thle thelulei. thle suihpl lv to lie dividedil
equally 1)41weenl tw Wmilgeeral hiosp~itals to be (l4sigiiat ed by thle t heater sturgeonl.

lIn II lew\ Insta nces. ghiss, eves mere se('tiredh locally. The makingo of thlese
e ,ves Is a hlighly specialized t rade Ill cert.aiii cIvilian lanijijles iiInay the Secr'et
of iiiaiiuiict ure bejing ' guluirtet cai'efuilly alid jimssith oil frll(ii oelierai'i oll to
(r&'IlIV('lit loll1. Thie lpiice1 was rni' n r111kabI v low. Mi Ia v a it ti(cia -Illzhs" ('yeS w
fit ted for a, tit tle as .92.50 per ey;e. Some )I~stC MCS evesT were niade. but coloredh
acrvl ics we(re lack i g.- anid thbe niumbher was Small. The lscteepoIai
III existelice iii the Euriopeani tliealel was c'alled 1o the Ot teitioii of t~le Sill.-
geo,()li . \ e((it erram1eal) TIheateri of (Oplerat1ionls, liiie inl M a rclh I945, buti b ecauise
tit he a i ellded so soonl a Itel'wAvitI , as we.(ll as" for othIerl reasllso-, no( 511111ilu1i'

pr'ogr'am was uInstituited InI the Niediterrlalleuin t heater.
By M~av 1945. :1.:)49 glass eves hald Ileell Issued to lloslpitiil5 ill the Mevd-

iterraiieanl thIeateir, and 79 hand bveei pulrchased hically *v 204 of thle foirmer aiid
70 of' th leatter hlad been fitted, thle fit t ings, beli Igo 'onlsider'ed sat ishictorv ill

I3 o (f thlet 274 calses.

THEi REFRACTION PROBLEM

The lmani Itide oif thle refract ion problem ill ilWoihI War II (,ili be appre-
'ial td lbY r'ecollect loll (if thle fact t hii , ill thle eai'lY uiloiit is of tw lewar, abLout

(I IxtI r. ('(il. It ohcrt .1. i zrtwtI v1r, Mt' to corn im , niuiri rw r In,: . Uit ite St~ct,s Army tit\ F rc .\1iI te a a
TIi: it cr of0Ii -)Jrations ( AII tim : TIw Surucc4in ). 21 N\I r. 191.5, s4lIItj4'4t: F12I4iiclor1m I44 44f Acr4v I I( E.\e I rost I itSi. (2) Ixi4'4r.
NI :j 'I 'I\. vo 4 kiit44it.;,sco .M('. to C'ol. Ea~r14 Sle . 7z~kdo I C, nA r 1 (415~ . si4'~l"( : Act.* ii- F ,v Polr4114sk.

(I) Report . M aj. W ilIIi:mi I IIIII. I )rwv I I I I, -IIt, r.N ( , (' j lid ý (:I I it d I 1t m~ I I' A Ivis. NI(C . 1to 511ru4!44)I. F ift I A rm yv

12 Nl~tr. M1(4, m1ihj441: i{41444rl 441 Vi444in4e5 i 41 Co(4rps5 EP, ('luin . (21 I(4l4 rt. .. hj. W. Hi. and4n141'~ Capt('14.
E. I i. .Xlvis. t i in 54r4c'44. FitA1.111 \ .\4 . 2S~ Nh r. 19 It. s4 4l FIj(. ý[IIm I14Rv44I 'it i ofII(ri's E've (lit e. (3 1 R vpoct4 . M zI. Win . I I.
iI )nwgcomu1l1te awl4 ('apt. F. Ii. A4 is ..XI i'. 44 l.444444flan (44444 do l1Brc,i M~ Ci(' .(if4 44 he4 Si14444444. Fift 11 A ril4m . 6 '4 )

( ; ii i t hrsvn, .. \l( , w.1 I i ( t, n ri4 I I IslI-i I:. I 134F1I. 19-15. s I I jvct: i16,1 tort of41 I l4 4i14 4I t - iit i itI i f. ssit44ma4I ScrV 4 \ 4 ict III (4r I s
Eye' Clinic.
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15) p:eli 1en of Armyi personiniel w~ore glasses and thIat thIiis figure lose prog(res,-
sively as the war coit inued and~ as visual staiidain for iniducti lol wre reduced.

AwelI-oirzaiiized and eflicietit refract ing~ ser~ ice w~ould~ have been ulecesarv
for this reas'on alone, but1 ot her valid reasonis foi. its est ablisiiienit ailso) exist edl

L Thie miainitenanice factor for Arnivl q~eculacles ill lie M\ editerraniean
TFheater of O)perat ions waos est inijated at 2,0 p~ercenlt per nulonithI, and glas'ses
worn by each spect acle-wearin g, miemiiber of the Armied Forces, liad to ble re-
placed every 3 or 4 Iniothls. Th ese are fon highler figrui is t hani prevail ill
civiliaii life. TIhiey arie to b)e explained part ly by a lack of al ,iv senlse of responl-
silbility -fr p~roperty not p~rovidled lpesoulmly anid partY blv Iic leg-itimlate

reasols as thle alnhorniil wear and~ tear of iiiilitur ,v life, comblat , comibatI t aili-
111g. tiiiusuially st renti ous gralies, anid otlher caiuses whIich are niot conliflolli ll

civilial HNife
2. Re-reract ion was niecessary- inl a very a rg-e numb11 er of cases, 1 icalise

prescription s, for tlie( glasnses, worn byw Arniv personn~el were 11o1 ava ilhible to
lie( 01)1it ii almolo&gist. Thle miajori t v of rm personniel, whet her officers or

elillisted miei , did not hav~e t heir prescl:i oiis withI t heml whell t hey appeared
for refract iou or wvit i their glasses brekeli, andiitl lyi othlerwise unnilecessary

reflraetjolis ha~d to be carrliedl (oit for 0i.ii, lE ,soOli. This situatalion prevailed ll11

Spi 1 of thle fact t hat p rescri pt ions for ot licers were supposed~( to app~lear oil
their immniiiizat ion registers and1( proscrip~tionis for ehillistedl iiiel oil their 5erv-

ice recordls. A check of eiglit 'grolijps (If pat ienits who elitereil thle 61Iit (ienieral
I ospitl ilubelwmei 5 Iieemihier 19434: and 4 MIarch 1944 showed that, of t be
totali of 31,477, ailmost 4:3 percet I i1 not have t heir service cor I~s with Ii I ii
The prop~ortionis iln thle intdividuial groups ranlged from a low of 37. percenit to
a high of 79 P ('nv lt.

The problem (of refractioll differs in Army av1and civilian Iipract ice. In tilie
Arm *v , thle cliief coneerii is to correct impaired visual aculity . Ast hieiiopias
Cauised 1) bv smlall refrac t ive errors aire left un ltreatIed , exceplt iii occasional in-
"stanlces. It was1 found~l, ili tilie Med(iterl~iviall (lieu er., t hat it was best niot
to flrescribIe g-lasses and1( also b est to renmove the iem, if th ey were being- won--1,
when tilie refractive errors (lii not jlist f~v thle svniptolus comupla inied (If. There
was good reasoni for thIiis practice. Un less gliasses )osi live1 V i MJroe1 his
Visual acuiityv, a sold ier who liad to face all kiiids of wea ther cond~lit ions and
nialir types of hazard could performi his (lit ies more efljcieiitl lv withlouti glass'es
a ll( was splared tIie( risk, observed ill ma 1li1 casualties, of hwi hg i njuired by
tlie shiat tern g. oIf his lelises..

Anl add(itionial refract ive probleml wvhiichi was encoun t ered inl hospitals
loca t ed inl or hear repllacemenit areas was th a t of cl assi fyinig soldiers and
(let erm inliig whiether t hey should h~e assignied to ficbid or limit ed service. This,
w.as5 t lime-conisuminhg work, sinice all pat I ologgic processes and1( all evidenice of
mna lin gerini g hiad to be ca ref ullv ru led ou11t before thle dlecisioni\%was miad e.
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itlio it'litiica tltt' iercolii-si, Ilthe Armii rqirtiiedl '(litill ollivels to d it)ill.s work.

Ilthe mailjor portion of illis t inn' ienicti llu, or lie had1( to tral ia ll v11 iiiste ina 1111

to 21.41sst hill1 Mi laikiug visuall acit~ics it'S. Iieutl.Ialiii leiIst'5 fittiii(, spectactzle

fraiiit's and1( , ilWigr (oit asoia5)C~t ed t iuliv-toiismiliiig. lplotedili~. whiichi welt'

Hot1 st 1,1 1ti IlledICt'ltl. 1HIt was not1 tisilig. his special trailliug, and)( a1 b11 v tI
SIew best llaiaeweilit, mitt to occupY hliuiself for niauiv hours of thle

daiv III refat'lroltos anti I tlit lit 1 Ili of glaSses

At thit tne o ft I th li'~a112 v- Ft'biuiaiv ¶1944 sulrvt'*v, op onim't ists, as such

had1( no0 plalet lit thle tablesl)ft ol rgaizaiZi of11(I Aut. o iisp~itails, andt, al~thoughi

IIIItiit'itIS Illell traliieti ill this lititd were Ill the' itheat er, th li', vX t'ueass~ignedi to

IlIItII~IS lV XX e(I1al- iiitti0) oiolet'tist wa s \vorkiiig ill I lit' Ial)ol-atorv\. A SInIIl-
lark11 well-I raitiet 111211 was workinig, ill tilt, Illoililt, opt ical unit 'at tzeli' to t he
1 2th Med ((Iical Suppi~l * v )Dpot Conipa liv. Numetitrouis otheri inistancitts, of t Ilt'

The situa~tionr Ill rt'gar( Ito refraictionls at the( 6th General Ho~spital 1:i hit'
Northi Africtani d iatctr hiatd i)t''1grylllnpifib I\ lit dsovl tif a1 well-
tquialifiedt optonlt't list aillolir (Ilet tlttachiiint'it pwi'5oiiliel. lHt wais pruomptly

aIssigne1d It)O dilttivi ts for 10im.h 1w' fintd bi'iui itilii'(, and( a1 roiillilt' wa, de tvisedt
illiwhich t llis abilitIC it's wtutist'ld to thit fuilltest. Everv stldtiter who eteretdu't t lit
evet tliiiit wvith thit Itdea thlit h lt'itt'itd glisst's first S21X t isl- pt)tolletrtist, who
too0k a full hisltory '111d,. If it wasi inicatei2 td , ilnadt a inalijltst rtefracttion. If

1)111d It wasi t'2 iuitd out if lit agreetd tIhat it wa s' required''t. OnulY aftter itheste
data werte steuilut't tido thlit pat iet'i stee thlit oI)lit lititdoogist , who thelti, withiouit
loss of' tilivt. ctmpleted o Ilt'e imeditaf pha~se o~f th le txaminai tion, ceci'tktet thlit
reflract l oll prescr'i bed glasstes, or. othlienvist' tcomp11 letedtttlt the isp~ositIion of tlit'

('i Th.'le potsse('sloll of two t rial-ltis c'aste" ait this hospi ta 2 .1 vta tlv f~itili tat t't

refraciont' pe it5l~tl 1011 I, wXhilte, at tli'SII t' t hut'. tlit' wasii1t1)oi~ Vi fiev

for st rit'tlyv ileit'hia. dlit i's.
It wvas t'stilumt oh bv (hlit officerus wh~o mlade the'0111 ll ith lmologic Mu rvt'v 111

1944 tha~t if sucth i1 )lIan as thalt ill operat~tioat~l 1 the LGii Gt'iit'ra Hotspitail could0

Care~ ~ ~ ~ 'fth pthlooi evcs of 2 g-eiitral I ios-pi tals, of 1 ,OOO bled"s tathi inl
t ill, Northi Auitiiii itheatter.

The (iiflililltv liv Iill fininlg lthe optomtrl' ists. This t21t~~Wof liliittui't''
had( tiot la''ui giveli a1 machim'e recouts uniit iiiniber unltil 15 St'ptt'nibt' 1943,

whiicth wai aftertthet iiituittit)11 tinite of most mn i'i iii the itatt'i III .J211ilaY 1944.
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It ",a-" siig-g&stet, tI uheref)e, that nothics shiould be P1~aced o)11 detachmlient

1)11111 wVU5 caried144 o)Itad 111 )V those and1( sjimijlar Iitliods. a p~ool of tralined

III addl~it ion to t he' b~il~l4'Ii phi'et oil thle 4)1) tlitaliiiologist by thli failure to
uise 4)ptf)Iit'I ist.s ill thil lie eld oftrIaillimll. a lack of refriacting, hicilities iii the
Nortthi Afri('all t heater account~edl for the loiO.)ialaizatioli and14, olteti. the evacil-
atol 4)1 4)1 l~el't I , hiealth liv 111411 for th sole 5O4 )u111)04'v of1 se(urilli, 5j)4(which"e. Ini
the Fiftiil Arm v Zonei of combiIa t ill Italiv. evaculat ion was 4)tltti as far back as
Nliplt's andi froiii 3 t) 14 dap-s mighgit ('lap1se befIore thle soldie'r agaili re'joiiied
his unit. D~ivisionis vnigngNeI iln i'0111)t had ai(ccumu~lation., of 54'v4r111 hundr~lled
50141i4l-S au\Vlit jg1' ia' 4ligo rfato. NiuIn&rtois, iieui were4 be'ing, evalcualtedh from thle
Anzijo beachhead to Naplevs as long, as 2 mioniths after ulebarkationi (hay' niei'el ,v
for1 reftractioni alid for the u('i)laceniielit of (Aasses. A choiek of theii 52d NSation
I lospit al 4)11 20) I'clbual v 1944 shiowedi t hat iof 700 admllissionls for all cauitses oil1
that (date', 25 (:).(perce lit) W4I'solt'I\ for' r41-chaci(4li.

Thei situati Iion, wxi thI it, loss of 11ia lih)ower at a ti lie wIe 14'1 lIiiowel' was
41es1)4rate ,lv uivededd for st li4tl liia 1W v)1 l')oIses('4), 1 col 14)t 1)e m4't othlerwise

aund co(ivle.i'N''Iit 1oji)51nIsi Al! not WSWli(4 trial-leil cases and vision-test
(charts (p. 54) Duiringr th'liv uis-iaui ('anl11igiin for inistanlce, onlk 2 evacuationl
hiosJ)itahs. th lith anI ;ud tit 15~t hi, wv're ahlit to accf'I)t anip pativiclts for' refr'action
bun 1 (h ioi oily (during, re'la tively inlact ive pi'riods') l)4ca lisI the lu' n'reth le onlyv
hosp~itals ill th lth leat er wh1('ic had betil is'sued t rjal-ho'is, cas('s; .Ac t 11.111ky,
theY hadl I lin'1 oiiy OIl in('llrinol'uilll rc4e il)t . illi'( the we' ~4re not parIlt of the(

equltli)1elit of1 aii evacuiatijon hospital. D~urinig. (In 1 ally Aliases oft Ihe( Italianll
calin 111igili becaulse' of thle sam1e4 lac(k of equ1i1)m4'11 only thle 15t hi E~vacuatit oni
I lospita1 old ('11i)('Iorll) refait ions. foir thle Fifth Armly.

As Ia Ic as M\Iayv 1 945. thle situat11ion ini I'slwe(t. to i4)eract 14)1 equ1i1)ilenl was
still hot e'lt irely corr'lec ted(. (l )iv 0114' (evacua tioni hiosj)itiil, whiichl had dl (014
1.800) refr'act ions. had a1 re(gular truial case'. 1Po(ket-sizedl trlial case's hlad b'een

(riv('i to 3 s~ntuion hiospi tals a 11( I m'amit'ia1ioli iOspi ta u1 IIl fOmn 1 A47 to U.00

re(frac'tions had1( leeii (do1ne wVit h them. No ot her forward hl05)i tal had atiy
('j iiIuilm'li t of a lly sort for refract ionis.

Est ablishmeia of Refraction Teams

To correc'('t the r'fl'act ion situa11t ion ill thle Fi fthI Army zone of comb1 at,
it was rei'ollinmelded by the' a't in: coisilltalt ill oplthialinolo~y, on1 the basis

of hIds sa ryt' of ( thn' t ll('1 tel ha11t tun() opli thialmiologist, be a)'ssignied for a, long
as lHIeCOSSaIf to lt'e FifthI Ai'mv, to 10(1t ions to be dlesigniated by thle Armly



Sur geonil, to perforril then alcillinldat 't refract ions. It wvas furt her' re*Olililrlmtlt'(i

that each(1 op)111lialiliologgvt b~e furntished~ xvitil tle& lIccC55UL'V C( jipijllclit for. ye-

lIn acctordanicit\\ ~it h t his rtecorllit'rlat ioul, two p~roperlyv equippIedl iefrciitlonl

tonils were dilly tolg-lliz/e't antd \\ere at tachied to tite .744th Mtedhical Bat talioni
4)11 7 February 19414. Between 19 FvIX'IIzaiv and I Mfarch, it was possible for
this tillij to functionith only 5~ (la 's. hut duillhi this activity. ill 3 (lifirerelt locit-
lionis, it hiad ca rrietd out 251 refractin lliand~ prescribed 70 pairs of glasse.4c.
Approxi ruintely half11 of Ik nie llWos cy( \C elt' rt'ract Cd h ad b Ieen seell iv a Iiiii-
taiv 0 llit lulitriologgist for thiC first Ilint'l sintce thieir induttiliont. It was. tstili'llatd

that 2 nionth. itsilort Wt\iilt be4 IttI aireti to care for tile a(cluilllllatC(1 refract ions inl
two) divyisionls thlen ill atdja'enit rest areas".

Statistical Data

Ali anralyis I M\Iay 1945. of Hit' rt'frt'tio inaiia t C ina tile ii etit erriulail
itheatetr for all th le ospitals..; exclusive of' t host' whicht had1 le'ft with tilie Seventh

Ariny iii 1944, revtealed theit ftllowing tda ta:
.Illi It general litosIpit a Is operating re~rtfractio c01(linicst' for p~eriods alllig ring.

frotm 13 to 20 ion this, 23),S02 refract ion, h ad been perforieitd anrd 11,.256 pairs
of' g~lasses presc'ri bed. Of tilie r'efrac'tionis, 86.5 pt'P((li t had been'l dlone h)V

opolJ~ liet list S.

2. inV seven evat cntin 11 hospi'tals operatinog retfrac tion (4inIics for p)(iio.I

rarigin g fromt :8 to 32 1114)11 is, 7M74 r nt'f'otionls land been pei'foriiied an 141,4204

pilrs of ' -iassts pretscribedti. if' thle wvork, 50.7 percenit hadt been'l don i bY'

3. In1 23 statio hollispi talIs ope'ratIinig re'fract ion clinics for pei'iools raniginrg-
from 14 tot 26 111011thu, 38.16S rt'1lhn(' j lwo al W~e(n perfol'nnl arid 21M.26 pairs
of' gial.sets prtescri betd. ( f tlit', wvoik 42 perce'nt hiad b)ee(lolol(, b~y optoinlet lists.

4. Inr one coaivalesct'rt t hospital oppit'r ing a refactioni clinic for' 17 inonthIs,
1 .697 re fractions11 had1( been~ p)('ftorllt' aid( I,124 pairs of glasses p~rescribed.(

All lthe work hiatd bet'li dlormt by opithit llniologgists.
5. Ill tIt(e whole I lit'ater, 69,141 refrac' tios hiadi been lptrforflled an it] 8,510

pa il 4so glasses pr('tliI)(wl. ( f thlit w(vok, 72 pertctent had be(etn dlorit)' by

olpli thlalniologgist 5, 26 Jx~el'nrt 1)V opt uunetrist s, andit 2 perctent byother p)ersonnrel.

Refraction Problems onl tihe Anzio Beachhead

As an ouit growthI of tlie( refract ion facilit ies set uip for the Fi fthI Army,
a refr'a(ction un it operatinjg wvithI thle II Corps wvas et'tablished Oil tilie Anizio
beachhi ead to providle thius corp)s and1 att achied troops wvithI ref racttion stervice'
a rit to) repa ir anrid replacte glasses. 'M Iaj . WVifilla II. L)rot'gem 1l('ller, N\i C, of
thet 12thi Gienetral Hotspital, arid Capt. Ethmiund B1. Alv IMC, of the( 21.st
( wierea II ospi tal , wvit wer iv din (Trge of Ilt'e re'fractio unli111t oil tilit Anrzio beachi-
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hv atIin mte I vIhe fol I o %\i Ii I epo I-t Ito tI ItIvS 1ii-gor I , FilIt I ArnI- II, 12 Nlarcel 1944:7

'Illt' unint (on.lzistedt of 2 toiiit iillnlltgtists, 2 t(cchniially lrnitied t'iiýlved

Thle lmlaxiiullli thetore'tical calpacity o[ olit( cliniic \\as 70 pat ielits (fail , .

Althiough~ all effort x~aiS alwa ,\' Illtle to cottiiplet't ltin' e'xaminationi ini .1 Sing'le
viithis was [lot alwaiys potssil)it. lIn 45 pect'ieel ofi thet cases. tct l0Jplegia a

hlt'l'55UlV, ini iiiali instances(' afIte pel ~liiiiliary ilialli fest rtefracti on.Moevr

kee'ping, appJoinltmentsit, andt thit iittt's~it V ofI'l leaing, tline open'l for Smallunt

usuallyli \%ithihu5 dayts. Thet at ttllipt to tdistribultte ilast's fritlil thet c~linict \\as

anid btecause theitr rettr illliit(t'Vit'id Wit hi hIIaNililillh) filli('titoli oh' tOe (ihij(. The
service of adj us)Iing frameits an lihIeci'kinig lenhses WUs M Yie hu1t Was sMlom used
becaus lit, ItWas oftenl not feaslible.

A t thet conclus'ion01 of examinat ion and treatmet'rt, the following formn mdi-
eatv(tl to the mviii'tal ofHtvvr of INu' patient's mInt uliat hiad he'ui tltnit together
withI tiht diagiioss andt le'mim(itlat lism andit supplhiedh thet iinformiatlonl whicih,
aceortdingil to Army13 regtila t 1011, WU" It) a ppear Foil I lie patIie nt's, ('U'i(( tOd

11 CORLPS EYE11 CLINIC
To: Sir(_,on --------------------------------------------------- Dae----------------thn

A. 1) 20) (Orn'eid Mi~n 2t0' by...m....cl.i ---------t. ii

(). S. 20) 21)/ .1 -------- y. ni
traiiit 1)iiititiisl. 1I).--------- Br. - ----- v t - - - --EeSz Tcititpit------

Pilealise (xlcolgid Iit lit, (bo r dnot on EMS)ri4.r~

~~'Vllit~t~----------- ---------------- ----------------------------rt li! i til tiitn f cilt tli li

It-t'siltttv f linvis het~ird eredt wil ro'nirt frn ti'- d Supply I )vpot.
liii ~tjt~i lhtrl of ripitsor plhatis ien wearinge ofl glhse is o fr lvd hs liic

til) t- ript. olln o e i h nw ,il\-g tsý\cvo d rd



Thle sevoiitl rep)ort fromt tw leyee clinii (ic 2S M Ia rch 1944 to thle ittt
FifthI Arm , -, iindicated that thie provis-ioti of glasses, after refract ion, had

were (1) the separation of the rmef tioii vvniter aind thle supply ceniter: (2) .al
iisll"1icieiit stock of Incltedini-stireilgi i enes anit (3 thle presencet inl foiward
uniit., of niteil withI high err-ors, of refract ion, thle corec t ionl of which required
su rface-igrindiuiig equtilpment t. At firs'4, I-apid su pply wa, acompi iiphied by tit(e
Mtobtile op~ticail uniit at tat'hit' to th l I2t1 Mi\edlical Supply I epoi. 'his iziiit.
how)\ever, couIld [lot fiirinisli high corretions11. Ir'cit5(iil~tl~l for thlese lelises-ý
(aiid. later, till prescriptimis") wer~e seilt to) thle opticail unit aittac'hied to the
4th Medical Supply lDepot. As of 28 Marchi, nione of the hig~h eo rreetiowý
ordeiedl hadi~ yet Iteeli tlelix-cel( lbecauise of lack of' proper lenis blanks. Tl Ie
delay iin 501W vane hiilaidioiiitetlt (0 weekNs. '[li 4th Medial Supply lepot
at this tinle hiad -tll out ol iregulari stock, and 4S Jprvscrilptlouis had been
sent to the I 2tli Medical Supply D~epot which could( iiot , it was tlioug~lit . fill
Iltost of t hem. Thie debt k- ilt rodulcedl betweeii lhe refract ion of, the soldier's
v e~saiid thli actuanl delivery of thle clasnes was a serious mlattvi. for hliit. part b*-
1iilarl ,v if he wore a1 high corricet ion, and it usually mevant los;t labor. onI thle

part of thle olplithlaliluolo~gic p~ersonnuel, Sinice a Certain number of glassesý neve-r
got to thlir i propei (destinati oll.

The 61i5 refractiolts comptlleted oi(l thle Ainzio b~eachhlead lby 12 MIarch 1944
were aria1 vze I as follows ill thle relport mIlade of)thIIiat date:

Approxima tely 6~5 percenit of th 1iewme whIo calme ito thle clinic for refractijolt
were withiouit glasses: 22.8 p rce lt of thli total numb11 er cit her had hail grlasse
anid had lost thIte or' had Iteel tested1 for (joverlintit d-i~sii glassvs buit had inever
receivedl themt. Thte leiigthI of' tin te t hey had beenl withloiut glasse's raitged front
at mlonthI or less, to miore t han it a veal: in ith t imajorit v of cases, it vuarid bet w :elt

1 an 1( montths. P~erhiaps a thIirid of thle iteit withlonut glasses were ( efi liite *lv
hanid icapped by not ha vinig t heml. There weire sev-eral reasoits for theiri beinlg.
withloiit t hem;: chiefly , c liurges of lca t ion antd persoiiiel prescipt oii for high
(c0rriec tions which could 11o1 be fiuritishied ill thle thlea tel. anid lack of thle pine-
sen pt ioiis for 'glasses previously wvornt. O ut of all thle pat ien ts Seen in it(tli clinuic
who w1\ore glasses. less th ait] a dlozent app~leitred withIi altly record( of prvl't s.ti
refract ions: had thlese pres'cript ions lbeeit available, as Army regulat ionsý re-
qulired, they (could have been Seitt directly to a Ittolile optical unitit and thle
wearers,1 livied not h ave a lppt eare at a tefrac ilt ci Anic unuless there was some
good rcasoil foi ch eck inrg tlie( r'efract ion.

Fiour p ercent Iof thle o iii iiumbei of pa~vtsii seen iii th lie frct ol clillic
had utot previously had I teivi' eyes examuined. Thtey wvere gi\yen prescript ionts
foi gla sses I wcal use of moderate erroi's of irefr'act ion wit bl ur11 red distall Niit 5olt,
hieadachies of probable ocular originl, anid lessei ici efficienicy withlonut glasses.

Sce foout nole f;(2). p. C0.

Set fooltnole 6(I p. W~.
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Of t he erit ire groupj of pa t Wrilts w hose ev\e, were ref ract e( 1, 38.2 per'c(nt
were foiund riot to ilced glasses. TlwYa' comrplarined. III thle order of freqreric ,v.
of blurlred dirstanit vision., srnar11trrio. taI-inting, t ear1,iit or , inirlateral vision.,
andt skir'ijihi svrillloriis.liiatin iil irihri '~'.ths (o ilplaits

WIV ci leljevt'tl to be sinc(ere . Tlwe cotilt 'dtll Itt'1 b exp iilaiiedl, however, bYv
unnaiirtural living" (oridtit 'olls, poor'l.&htrg blacr(kout driv*ing,~ anit raricralt oliser.-

vilon., andi toont) ch(1 t ilie fori lilt l'ostect loll. Th'e irefrac't lolls NVIV en rot re(gar. ,1de
as a wvaste of tirlie: n'ehievirig th le reil of' apprehiertSiori about the corihndittio ot

their' eveIS waS Of definilte riior'ale alltie. ( (tialt r'av to ex peetit ioul, o~lY a1 few
psi liorei ldit' Ic a tieit'l s were (ii('olI I It('redt. A few were' (holi')i( repea('iter,~ who

ava"iled t hielrielves of ('verv ( ppoit mil t v foir ijiettial atteIinitiUl a nllad 11. nit'om-

Hulles beenl exariiiritd five on' IN t iriies Mrvirsv. \lri of t hesc le irierlhd clear-
cut tl1iabilit les slell as aIIIbl.opII exaNo11psia. Othter's surffer'ed from light
st Istitritv, arid a sIrpltlv of (tark or tinted glasses.\ wliiel was not avadldbe III
the theater. woirhi n'attilvY have taki'rn care of their. cormitlairnts.

O f thle alptnoxiriia tclx :5 p ercenti of lileri \Ilio ('aili' to the retract loll (clinic
ailready xiea'lirao.' ghsss, ot (julie half' (16.4 perce'nit of the total inumiber of
paii lt i'i ) had , grisses, foundn to be au tequia re. S;omle of t hem were sent III for'
routinle (checkupi and had nio sigiiifiuiirit cormplairits. The rerlmiirider' haul a
wide variety of 'ompll~ainits such as' blackout attancks, nighit Idiridriess, tieattac'tes,

soreeves tearr 111ant attacks of (tizziriess. ('omlplairits that cold I riot be
eXp)lairit'h oil all ocular tliili were i'eferred( to thle unlit rliretictal officer fon' irivesti-

O f lie tota itii iiuner' of pat jeri Is, I 5. p eceu wore glssswch ee
iriad(ple~at e and~ requliredl ctialiigi ri. IIIr some Instanices, titie lenlses hiadl to h~e
('1 ul iged :Inl other's, thle lenlses or' framles were lii rservj('ealble or' badly, fit ted. Ilri
still other' illist at aes. ( ove('i'rinlrt-issuit' g"lasses wvere slir plliedl to flien who were

weain ir ,a te irat Iiii A\ glasses.SI
O)f thIie men examrainredI 2.9 perncen t were wearinig glasses w -(h wee-bvoul

no 1ret lieed anrd w~hicnh were witlittrarwri. 'ibree-wqirrt en's of tllhiese glase had
been obt airied IriI thle Army.\

It wa i 'rrrrgto ol]S(IseVe thre nrlrmlber' of cnvdlial riglsses still il ri o biy'1
mlenl wkithI long~ t erais of o\'er'sea- s dut v. GovernmIIIent-issue( glasse(s wee ft enl

iunc'omifor'tab~le whelen theY weri' first putt oil arid, tf lie riieri were riot requiiired
to wvealr. the ie burt were peril itt et to ('0ntilnue wear'inrg thieir civoilian --iglsses, tI hey'
frequlent l v r'equersted ariot her refract ion.

A 1ii)r'oxinna~ t el A I I p ercenut of lie pat iernts exaniiriet dlid niot meet thle
requireii 'e(mt s of* Aim V regul at ions for' combla t t roops. 'heI'll( ajor'ity were

xiiy ~pi(', thbough miat pvlreserntedt aniin I)voIpa exrI ropsia. ne pr'ee('re of mien
"-ithil thIiese cordit ltions inl forward areas lard matchi to (to Av'ithI the (litfficiulty of
"suppi ,ilv" iri a equiate Itrises, to trloops5 oil thle Arnzio beachhevad.

Few Inst ances of act'tuail dlisease wer'e forurd Inl tIlie course of ilie e'xarniMa-
i ons'. There wer'e severl1 li rst a ice-(s of -onrger(,i it aI tn t a 'a('t arnd a1 few ('orligeiit al

a riornatl ies such a, ('oloblloma of thre clioroith. Infac'tive chlororet in it is was rnot
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inrifequenit and1 wsI. often aiia. w patvlelt -; were recenit ba1ttle casllallt ies

Nighlt b) lindness (1). 2S5) was at frequtent (01ojllipllitllo . v10 (ii Vll the1 l~IIIoTpI

glotilp hut also aitoli. those, who (till not lieed giis II I tie 'Iiselice of it

Viili et*1u11 1 )U piholo-Ie proc0ess, it wasl ImipossiblIe to s1iistailit ia e thil, syviup-
toiut. and. lit th lie Iite t here was Ill) pich(e III the t heater Willie adequa111te' tests

could11 be mtade. It couldl not he det erlilile 111( et llr thle (0111 1tht ilt was anl

actliaf metdical problem oil t II1 IIt ut it 0111 or at Jsveill-e~llic basis or wats sililply at
110,11,11\ýll varilit IrIolglrilt olit I)\- (-olIl(itoI. ions1 'I' iiltaie

Thie r'eport oil thle e 've clinici nwdv~l to thle -tiurgvon, Fifthi Arm , v. 2S March
1944 "'inicatett'd t hat, III) to ithat I ifle, 1,748 4 visits, had1 been llladle to thle elIrIje
by 1,.62S pattienits an11d tlitt (;86 palirs of gilissI'S hadl ia.'l' ordered'(. T1he (Ils-

withI a i1i(01 de-i'ee oti iivJpeio',JI ý111111 ~Isj',igIlttisIII, \\veil' olefiiiit ('Iv ltIl iilipp

gilassI's wl're ordered. Theu regula It Ilil pe'rmlit 1 iitg o It~ a gil' 1)1pim. of glatsses

madeil wit liii ll'th spirit of th Ill' l'tinit lolls to suplyll theml with ai sut b-stitilit PI' Ul'

of o'i illill ii g1155'e. o11d 155111' ).NUS-I tsk gilis's.e', or1111 InadllequteltI pall. of Giovernu-

III (111-isstle Ow' g ses. Th le a hseuic o''f it Illobilel uniit wh~lere fiall ies could11 be1 sub-

mtilitted adlelh~tths chl'il(letlav111 %-tlor.(r (,t1

III till re'port to thle 'Sul (,vont, Fifthi Arm , , (Ililt ('d 6 Ma * v 1944.," thie eve'
('liili(' fi-~irles, for th i'1totlitil ('hidilg- 5 May 1944 showed tiiat 2.8i59 visits hadi
been ii nde(1 by 2,208 pat ienut s, for whlom 9 35 pa1ir's of' glasses had)1 b eeni ordered.
Jie ll' e (1)8' oi)illilt *v of thell' iiits c'ure'd for over t his peri'odI 115 Nell ats IIIolliptlet 11'

oil tile part1 (If ibothl pteillilit- 1111(1 st~tfI* i1 Ileet'l'('ti iIpplo*it~(it,1111'i )5i~

to see from 67 to1)0t4 patie'nts lliltile ut\veragl'r beliqXi 78.6.
11he loisl'ivltt lolls III t is relport wvere stibstatit iali th 111.snte as IIlI lie

pat ien ts InI tihe proper tuse' of glasses an e iii lingp \wli\ v 111,1111 errol's. oh i('i'l-'t iolt

'oirr'e't ions, for a 11116dojtiC ('Xl's Itv I (f te noti p1lrac'ticall. Till oph1t halmitologists

idea'ls ('lill'(rilillig th va' 1luel oh, glass's, Idea'l1 which, thi('v noted'(, were'( fost ered

guiillli d irec('t ive to medi(cal offlic'ers res'pJonsible' foir (ll'(('liii glasse'." ullakilig

Svc lf n il' ywt 1; ), u) 1410.



('leal' thazt it was, pool' policy Ito ive(1cu-gelel oteble hta

Refractioti P~roblemus at a (,eieral I lospital

Of the C.101) ifilivdliial paticlits, secil ill thle out pat cuit tunlic of the 6thl
Geliei'al Hospital beweel cciMai'cli 1048 mid~ D ecemiber 1944. appr'oxiimately
3.000 requir-ed rcfl'ac ion: 2,500( of these wcrc muilitaryv pers-oiiil \ithloult eye
iijuieUs, fOr whtom W0.84 pa irs of grasses wcerc (utdcict. T\wo hiinh1lrcd lanId
twelvv mciil were vceli becauise thicrl spectatclesl were brokcui anid 208 because

lhie "'hisses werec lost, ill ouc(-t hjirti of theii case.", ill 'ombat.f

Of the liiiei t't'ii ill the ('lillic( for1 rcfi'aetioii. I 8S had left thec Zonle of Initerior
withoutit glasses, althlougzh t'v('l' soldivi' who iivedetl glasses was siupposed to

hiavc received thicm before' lie left. Ini some iiistanccs. lick of interest ((ii the
part of thle weareri was l'csl-)olisiblvc ill othteri ilistalics. thle rglasses, were sillipl)I
flot received. Ailictropia developed inl a small -groupi~ of soldiers duruuilg their
s'ei'ace 0 vt 'rea s.

lurii'iu tie first half of 1943, delivery of spectacles, was llot vi tit uel v
sat ushactorv ietailse of' thle limited stock of lelises ill the optical iils. .N o
linses, above phli., or miiiuits :,.()t) 51)hic wre availablle anid . at thle cuid ot 3

motit us, leinses of' over Win11 or ndilils 205) sphiei' could ilo1 be se'ired Il hue
cyliniders could be obtainied only ws hig-h as- plus, or minus 2.00 slphe(re mlid corni-

pouinids prevl'(5ited a Zgreate prob111 lem . The ( fui II prescript iollVU w as solt lines

ohbtaiiic(I by'sl" lipois." which carried p~art of' the full lplescritiolt~. ~'ilite
spel~(tacles were ordlered from thle Zonie of liii erior and 6 to 7 monthis might
elapse beforiie they were rece ived, som such' 11 shiortcuit \\as uiet'eý,sýry.

Thec sit u t ionl was corr1c ted inl 1944 by thle arrival of a larger' stock of
leiises anld by the inl"tallat ionl of' srfae-iiliiu lacliirlls inl the optical unlits.
Ne arly * all p)rescript ions could( thlin be fHIle withli 2 to 3 weeks Aft c' surfce-
g~lilidilit ilmachinles were inlstalled, it was uisually possibile to obtaiti ('emlellted
bifocal -lasses. forl pat vitllts with IipleslVolia . TIl t ccii soildiers had beenl
l'ttliili('tll to thle Zonle of' liltvrior fiom th lie Ge i(ieucal Hlosp~ital inl 1943 h)('(ause
t lit'*v 'ouildh not be4 suppJliedl with "glasses ill the theater. but nione w re'tuili'iiedl
for' t his itasoli ahlote inl 1944.

The type' of' r'efr'act'te et o (' \-,i' (alist l'ilbute't as follows: NI yoIpii ill 839.4
p ert' lit of t lie cases: hivperopia inl 8)5.4 P erce lit :nuixed ast igmait ism iii 15.3
lpel''t' li alidt pr'tsbyopial iii 4.2 l)(rcit'tlt. Ili the i'tiiaiiihig, c'ases, it) refractive
errol'1 Of' ;iumificalice was foullid. .Maiv soldiers inlsisted of) theuii' complete
dt'pt'iitlci' of)i glass('s whleu therel' was no just ificat ionl foi' it ill lt'e (legl't' of
refr'act'ive err-or found. I n 271) oft I hse caises, a ofa iniosis 4f ocdulr lwsy'hoitvii('lr-

si w\as, niadl, tlit' basis for thle diagnosis beinig ilie discrcepaticv bet vveli svmp-
toirs111li vsia fiiid iligs'l supJpol'tctd by thle t'as history. Tliirt v-s-evenl
soldhiers wtere' st't' beca usc tif hivsi elia ma riil'ested by visliail loss; m1anly of' thlese
had to be ('a(ulatet to the Zone of lit riot'.
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Ani exmnalfh~ltionl of thle recor415 of 1 ,051 sold1iers wlio hdIa reprtel t" 1he

eve (Iillic of thle 6th GIi leral II ~pital prilllarily for refractilonl and~ not for
primary3 disease or iiij i ivrvealed that 693 (66 percent') had a leg'it lima I r~eason4
for requnestinug exa mina tion: )f thlise, 493 (47 petrcenlt of th e tota~l nu Imber)
were gi veii --lasses. Inl the course of the examinatiiu oll, N) pat ient s ( .5 p ercenlt
were foun id to4 have diseases of thle eve whiich Iwore ilot cau lsinhg symtflhlst 331182
(31 percent) were found to Izluc (definlit e psychonleurosis, or probal~ue psycllo-
neurosis. Thle iitnuIder of put ielas ini the lust 2 cat egorics weTre 191 1nd4 H14,
respect ivclv Inl coiltrust, psvcl lollell ros15. its rela t ed to the e 'ves, wats utill
ext remely ii IcOllillioll findingll ill thos pat ientIs for whom refract iou was (lone
oil thle Anzio b)eachhleadl.

RECOMMENDATIONS

Ihel( refractioll experienlce iii the NorthI African anid M Iedlit erranteanI thlea ter,
conshhinrig the mninn (Iifliculties eiucii lta du(I(Ilrinlg the first niontis t of54) fighit ing,

and1( thle remallrkuable imllrovenileilts5 accompl)1ishled ini the la ter mfoniths, SUggrests,
tile adlvantag~es of the following. plan in) anly future conlflict:

1. M obile 01)11t I almlologic t eumls 514i'.ld b le orgra iiized promptlyv to carte for
accumula11ted refract ions, esp~ecially whelle trcoops areP0 itl rest aIreas'.

2. A regular refract ing service sh~ould h~e establishled for Armyv areas iii

such inst alla tions as evacuaton WlOWp l.
:8. Probablyl the most economica way of meeting the n~ieesof tile stioa 4ll

WouIld he lby tile est ablishmenlllt ill each corps of mob~ile refraction a 11( op~tical
repair teams, similar to thle mnobile (dentaIl prosthlet ic teaims.

4. Mobile oplithulllfologir t ears and~ portuh a oe ptA iclWtts sloulld uccom-
pany nuUIhlilhoulS anldinlgs or should 1)0 umad availab~le us soon as l)05.l~l after
la 111 igs hlave b~een accompllishled, uniless evacuat ion hospitals, are eq uippiedi to
(10 refract ions. In t that cause, only portabe optn i unIiiits 5nl xvoil 1 w4eI ~ snllllied
for amphlib~ious landings.

Thle exp~erienlce in thle tleu t er suggests thle follo~viigr p)olicies for spectacles'
and frmeus:

IMobiliza tion regula tions5 shiouldl be formuldat ed to specify actuial refrac-
tive elrois as well as visual acuity, ais was thle pra (tice ini the Fren cli Arm ,y.
The foci rangge inl stock lenses couild t heu be planned according- to the knlownl
refractive errors existng ini thle Army, an ti1 ll surfa cin g of len ses inl thleuaters of
op~eratin co uld b01( e eliminated.

2. Ord inary spectacles sdiould be ma1"le of armlor. phat e or sia tt erjroOf glass.
Th'lis wvould raise thle inlitiaul cost slighlt ly but would reduce ocular injuriiies and1(
save ill relplacelflllt costs us well as iii loss of manplowver.

3. Weal soldier should be provid ed withI two pa ir of glasses. If the entire
issue were 1101 shatteproof, as suggrested, thle glasses to b~e Wvorl itl comba~lt
shiouldl be sh~at terproof. Thle numerous, glasses lost *.it amphibious11 la:idlings
inldicated(l ihe necessity for tile provision of twvo pairs per mail. Thle pair ilot
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Ill liie could1be lit~ t tceId( it) tIit liit (W to1 sOilleV 0010e- IMll ()f III& person ili a

Allifteij)Hhil (.:Is( suchl Is thle Im-Ila czle IAVihe fmr. irnlalzIl hhjer-(,.

4. TIhe( vighJt variet ies of frniiies Supplied Ill Ilie Ariui1Y Wiiitg~orld \\'It I I
should be red Iucedl to at sinogle "(0ce, of uimproved (j na lit\ , a111d shoould lbe

5. More iIn)ipmtwilt Ow mYIIU I of thiese provision, is u~tlie( cSt.1l lishil inett of

someW iflet 110 of 1eecolillO jgPie(,eri ptloris fo. glass.es, I~v whichi t hey would lie

[e1til \U ilbihe. Sillce tielt'i heieo I*prved (*lipi~let ely , liliS'It isthtorY

for thilli, Pu1 rpose inl W\orld Warl Ill. thle pa-d t t rrigh t be coui1sidered I. as
i-ille sijstit uite. It wUs lihOeldiii thle W tr, t at iltee(ihthl

bie ieeor(Iet oil thle hielit ifictt ioll tat- oi. t ho a thlirdt tag bie Providedl for this

Pu rpto"e. It \\aIs Iikew ise( sugg1st edthat\-~ ItU Il w or)~~ie ''a shouIld11(
be gi veil Uaop of Illis pre.s4ript loll U11(1 Should lbe matt1e jpersoiuialiv respl)OisiI iii

for It, stifekeepi hg. 1ow ma iuv111 ulliriecessU lvrefy t u were perlformedI ill

the Me(Iiterl'rareahll theater. it Is, not possible to say\, but It is known that a
lari-ge prioport ion of r-e-t-efirt loll. couild halve been viedli \\Il a c(Illsequieiit

s~Iu of t,11ile, 11i0ie0Y, a iid IIIU ii iower. Ihiill.s, ifprescrip~tionl i for thle gIlasses,
SOihalm kc)(il1 Uvoa iblle.



MIanagetent of IBattle-Incurred hIjiiries of utie
Eye inl the le(Ii terra neaf nI neater of Operations

'/'rvgre (;lInderI'.wl. It-. A)

The 0)i lall~Oi sillrvey iiiulertalkvein I thle M((literrl~le'lli 111heater
ill .JIiiiaivy N1)4 ir'vt'led (elta'lill cri'ors of evnliat-1 ton. The fuildai1 neial faul ".11t
\\'Is 11hat11 there \\.). Ill) special triage or soldiers withI ili~jilr-ed eves.,

TlI wjpri Illalv repa),ir~ o, aii ilijlrel eve is almonstin aways a (Ilefulitlye operal lol.

111(11 is 'i'ldolot I 5(1011(1 pcallve to impllrove the situhatlonl. ( ol-fleal anid sc(lerla

ivlfllt 111ia11 almost aIly (othec oilr -cll sugcal pIr)ced ii es.

lBecam'se of i liese conlsidlerations,~ soldilers withI iiijlird .e il(l eiyes hud1,v
Ileell bl-ml-ll~Z as rapidly w1, possiblle to till lbest ophlthlmo1log1I0ist. ill tile \ledi-

terialleall~~~ t Itae.lh flul't pr'iority ill t riage kept t his from beii dn e.

mohii oilt o thlien staffls (p). 50). Thiev were often broughl to ho spitals which
hall( on! their stalf.s oJplltllll~inolo-ist of only lim~itedl traillilii, atlio l'Iexpierienc

Qp. 49K. At 16li timev of the sit-ve*v, well-t laillell a11)( hiighly ('xlerielic((1ol )l11 ha-l-
mlologists, were at tallied to only 4 of th 11, evacimat ionl hospitals in tIlef t hea t er,
a11d 2 of' the 4 were not funictiollilli, iiorllv111y thle 9th., ill Naples. wa reeeivlvner
French casualties. ail thle ;590 . in l'alelllo, was fu~nct ionuing a., a "ollel'rl
hospital. ( asliallties were dlistribultedl without regnirdl to thecse conzisnerat jolis,
aind each evaluationl hospital was recoe ingi all approximiatelye a tinumber.

lInvestigationi of' indlividual eases, revealled that evacijat loll was faultyv ill

('eltaili oleta ils as "Mul as ini gel imal p~lillipls. Slofli soldiers whlo had received
su~rgical treat ieiit ini forward areas, were evacuated too sooni (wit hini 24 hours)
a hter i~wratioll. Almiost all wele evaellate~ withIoult iniiiiobilizat ioll of the e ,ves
bvy a binlocullar bndag~ie. O t hers were ret lined for. ulndillv loll,'-, periodls of' t illi

ill hospitals (suc-h as stat ion lMpnksitl) whchj \vere neither- stahj leol 111(il~iJpyl

to l('togl'izel/ anld to Illallage p~roperly thle con)llplica It busi of' Inajol' eve- sIlr el

-lT .1-c mi~tio (4 o iinjuie 4i Ptlw p il II!) Ii. liited 4tit-, krTiTV .lI fil.! \ .l ll,- W Ir 11k "lltainvii ill

A



CLINICAL. POIACIES

Becatuse rio consul t ant ifi0)1 oithalmaiologor'v Servedi ill thle firist Imon illus of
fighitirj I If- ItIhe Nort I African t Ieateor. 1no jol IciOS for- te I la Ii'ne of w,,o IrI I lS
arid irij in-es of the eve w~ere priomiil-lted. L~at er. whenl a1 1 iiiporivy conisult ant
was appoinitedi. ins't ri't ions xTer issue~d ill various. ci-crillai let tel's - fr'om thle
liea tel' SilI'gt01l 5 office coriceriii fig first -aid ca re. cri tieria forl erillcicalt on. and

sinilar -iat tel's. Ill (zclleral. ~ foilu'lo clinical lpoli'ic. wer'e followed:
1. A-ý s'oonl as the wvoiirded malizl wasI Seen both1 e ives %%t'r'e covered withI

steril Thcsi~5 1lis was t Ii' most ossel it ia I ~ is f first -a 1( carne, I hiough
III ma,11 ii ist ii ices, it was (Iist('garll-ed , onle realsoti Ileilig- thFat tile wvont lde(o I 1ia1i

Ifi jmsel f f req lien t I , object ed to ha vinrg b oth Ii ves coveted. ( 'ircula n I Let ter
N o. 16 " issued 9 June 1943. wvarnied that wvorunded evacluatiti 1) ~vwater, pa it ic-
Iularly tlfril the eanix' phiase, of combat. Should lbe So ialildagetl andi spliiited
that t hey could swim.i of, at least rleiai ii afloat. Sh ouldF tile eir11l-oergov re'quire it.

2. The' pat ienit was evacria t t'tili a ieciimbeiit posit ion, part icular ri v if it,
wa-fs suispectedl that a pelletia t ilig, -wou ia of t li eve was lri'('st'r ill ordler to
prevenlt thle est'lipe of vi treous .\ NI lit arv- exigenlcies", however, somletimles, pre-
Venlted thisl posit ion u r l'ii evactiat ionl.

:1. Tile( e ,ves were Inrspec teti at tilie firs't-aiti Stat ion . They ~vwere wvashied
out wvithn boric acidl or. sa eSoluition to remove loose foreiizui bodies and, after
the Inst illat ion of 1 petrctent atriop~ilie an nittlie' ajpiita t ioll of til a nestIlletit'
olitii et i I, Nvee agca iii covered wvithI a binlocular ha utfage. The object ive of tile
application1 of olitii I net was to Prevent spasmll which'l would dielay examiuila t io11
antd treatmneit.

4. Thel( sold ivi's owvn first -aidl kit thlroughiout most of the war Contained
Sul fa pills, wh ich wvere taken inimed ia tel ,v a fteri woundit] ii.

5. Sedhat ion was emploveti as iiecessair\ bu11t was riot usually reqIuiretd if
lhe eves were kept coveretd. Manly mcii w~ith piJerfora tirng wounds of thle eve

didl not realize t ha t t hey vhad sustailieth them.
Gi. From thle first -ad ihStat ion, thle paltient wvas- triansportedl, ars ia pidlY as

Possiblel' to ii t'\'ac(-lnat iloll liospi tall. whieie tilie eves wer'e againl inisp'ctedt.
Idteall~v all paltienlts wvithi serious tophi lialmiolo~rIC iii] Ii nies wt'Sent onl fr'oml thle
evacua t tloll hospital1 to t) a eve cett'iter. A hig prl 1liori'tv of evact'at ionl was, givenl

'o pat ietllts withi pe'ifo'a t inig wvouinds of thle e *ve.
7. If thie Soltdier hiatd ieee~'V iv wou ntis of othtler parts of the body a s well

as, of lie elve, his, evactra I lonl depeinted upoll thle extent and locatijotn of tilie

I ircuiaii~ rLulter No. 1:3, 0111m' of thle Surizvon. I, i iciiqori'rtv. North Africaun Theater of 01 'ri) iolls. 15 \Iii : 19143,
s7uiet Mcnuiorainda oil Forward Suirgery. (2) C'irculair IA'tit'r No. 201, Otfliet of thei Suruion. i iahimnirters, \rv It Afruican

'hi.isi~r iof Op-nirst ioiii', 22 Jinne M93. suijiet: Tunirisian Csinit:liiizn- C('iir~ llets fly H ospiitals' of t hi' Zone' if ('ithiliuluiiei-1
t io i t i theia Tivnihut oif ltaitl Ci'(aswiiltii's in Foiird~~ Areas. (3) C'irclarso I.i'l li No. ,, officet of Owii Suirucio)I. Head~1i-

iiiiirtirs. Nl,-ditv'rrsuuwan Tliuitt' oif 01lirit ions. 1i) Xl r. i94.5 iijeit: No(te's oil Cairt' (if Battlt Ca(susaitie's.
('Ciriuisir Leutter No Iltl, O1fiji'o tifhei Slit g-uu. liýiuiqn~irtvrs. Nunl It A fricsin 'iv~loesr if Operations. 9 Jutne' 1943, sntil-

pu(It: M'nntr~iuidl ton Forwiril Surgsvi Espvci:Ol' Appliiiii'lht to Amjiuihibioui Olierait 1)1
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other inijuries. If they wvere id stch u int ire as to reidltr hhii rinimaruspoi'tiIvle
he %%ts treaited(II Iic h lividt iiospiitaI. arid the stinzeori Ilire did what lhe coii'll
with tile wound.,l of the e 've, It \\'I hot thought jus~tifiedI to h~ring aii (phtfitld-
iriohig'ist hoiwvaril to care or' a1 sinigle paient.ir

S. lRepea tet va r-Iii ngs wvere issuetd agalinst excision of thle e iebanll ill for
ward areas or soon atter idryji' unless it, removal w\as part of tilie niecessary
(lelbrieleilentt It %%as empfhiasizedl thlit symipa~thet ic oplithlalniiti was not til
immedi'tiat e risk (p). 76).

9). Wotuirilsarid lacei'alions of thle evel it %\ei'e srit iired I) 5Jpttiil itcli iiiquteS
inl accordantce w611thI Ile oplithlialniti suiigeoii's choice anrd judgment.

10.~ Roenitgien ologic exami nation w\a, c-t Irie(l ou t as Sooii a, possibl d to
det ermnire thle p~resenci(e of possible jut ranerliala foreign.1 bodies. It was eml-
pliasizet that exact. accuirate local iza tion was (s'ental l for lie removal of
tiles(, bodlies, arid it w%-Is Striessedh thiat, if em'11ciiliistaiices wer'e not ideal for. their
immned inate ext ract ion. delayed removal was prefera ble (p). 232). It was- found
di fficrilt to t e"'ch :i rd elliforco" t his coitcept illitall forwarid huospitralIs.

11 . Palaceittesis anrd similar ItleasuIres, Were iiot employed ill in traoeirlan
hentlorri a ge- uiniless s'econdr ihu grin ucomua was presenit . hitriaoculla r I eionlor-i'age
was usulailly tr I':nted t'oi serva ivelv 'withI bed rest (14 davs ornmore) anid hinrocuila r
1)11lidag-es. If sect)ndarhtyi g'inliconlit dIeveloped because of lIvileorihliagge inito tilie
ant erior chindil er, th b~llootd was evaclitt et t Iirouigh. a conicall inicisioni

1 2. When emi icle t iou was performe( I, a ft er thle proper init ervalI of deleay,
pr'eferably riot tint il thle patient liad reached l an 'ee cenit er, opeiationt with
glass-hall inipla ntmatin in 'Knont'S ('apmdvl was thle lprocdulre of d'ioice. EINS-
(vrtint was limnitedl to c'ases C'omplicante blhy puimnlent elidophi t halmiitiS 01'

oril lla eltl
13. D)ruigs were used locally oiily whein inictia ted. At rolpirizat ion. was

iiybil e( as mu ~chI as possible, lwecnuse it wa-Is I louigli t to increase lie danrger of
secomialIn v glain ionlil. Sn Ifoita ni'~le therap \%-was uised rou t inely iii pelnetra'nt ing
wvoun ns of tilie eve uintil t I' i nt roduthidion of ptenic'illini, whmichr becamte generally
available ini t lie spring- of 1944.' Whenl it was umsetl aloine an rinrot ill comb i nat ion,
with suilfa dr~g., a somll ewia t higher jincidence of oculri n 'iifecttions was- ob-scived,
Possiblyv biecause of lie lesser pe netria t ing p~ower's of peniciiillini .

Withi thlit except iomis j ust stated, tilie poheies, emlphwt'd ill ophithalmili
Su rgery ilni thite\ ('(lit erra rieal Ti'hea ter of Opera tions followed ill grt'lr i'ia t ile
polic'i(es followed ill c'ivilianl ophithiallnologgic prlact ice. Sinice til ltetvel of ci vilia ii
pr'a(tice is high , thet( level of opli lialmiologit' pract ice( inl tilit Medtt itetlraral'a it
h'va tel' wvas, of] thle whole, eq ually Iiighi part itcular'ly iii1lie Inate t'l it tthis of tilie
War' When thereit % as mort' gtieinera a ppi'eint ion of thle Sptecial prioblemt'ls of

,ctc . , itr No. :?,I, O(liic, of t Iif Ssirtzson. I Iv:i (Ifit iarters, Nor thI Africasn 'l' ntisct of 0OllrI ým ions'. I JulIy I1M-1, st1b-
ject. l'viwillill 'ihsiumly ill Wounzd Maimp-mcnislt, Surgkeoi rDisesisv. Bluffts, andi Ana.-robic tift-cl iUI.



SIIK( ki I, (A]\INDITIONS kN1) PRIOCED)URES

A., politi ccl out ekervIc'' (p). 7S), :it the tittie of the sill've.N it) Jan ita i1v a 11(1d
Ilbrlanit I 94-1. tirltoc'tli'l~l forc(iuml l40(V1i4 weVI'e hlot j)bjpri Inarel'v Iiii 1l!

e * vs l t4)het total littillihel of p(1)fn lt)'ting. wolunds, a1tditi u! ociilai' fore4igni liodii''

iii ~ ~ ~ t h ii II V II t i 1 dI ll I li e I ittt 4 ' ioi I li c' 5 1 1 i' VT he.1 1 11(1 ) 4 l h l l ) 5 n 'si s i'of l l

th I n,' ciitt vi~ ill.1i Ii tic I ildllistH l ti'1. 1 4' (

( ortical ncl" aIotIMS W Ho't' 81) lwaYs properlx sittuied . I ri(4evtonmi(s wero'4

I((114) \l\ I s \\W('ll pe)('t'ltlttd. ('otijiltitelival 11,11), wene nlot aipplied as, o(vftlt a.

t he , shtouild have l)'ett. Immobiiollizationi o)f thle iinjuired ev \\.ilh biitocuilar
bl~aidlaL- of' pitllholt spectacles: \\,)' Se'ldoml~~dvised or. ca rri-ed oit.

PI-1rjinai',v s11ilt tin'i of laccintetl Ilid was (t'tilteillV ,vwell dlone. Good4 slitutie
Ittaitelilil1 wasI Iv'aIIlblle. .111d opltl Ii1.Ilhio4logist s 1atid p~lWsti('10001 5ti'eot51ke l it
c\N4.'c'llet I (oop('ra l oll. \\it li plast ic .t1'1,011011 tloiil-tg lthe work III lhospitalls Ito

i:,iicleafiion

-,i fl' ti, cratil lit, 14 klmoeci'1 111 ilnst a twe of Sv i patlviet 14 p~tI111labilill
h'nd occurred i(' InIiIlc the n'i I (I' ll) 14) to lthe tilu1 of thle 19414 surveyv. Thie (xtict

iticil('clice of 111 hi (oniplicl('a fotthlowiiii. piclforla Ing"i woiuid-, of the eVe IS
debaitable. I) ike-Elder - c'sh inalied it at 2 p)ercenut. Thie statistics, however,
ItIIV aIwavIs qutalil1ied bv Ilie taIct that 11 tie nIost (latn.(rerollis eves, il) which sii
pal belie opt ltI nihiti mig titii be expecte toI 4 occu'tt zin.a usual1 V tt1110X4.'d b Iefore

the4 per'liodh of 4Iaill-oi' l)4'iIlis.

Ilitzll aIlorthe'14 retuoval o)1 ail c(v e. Iii 21 idd~itiomiil vnses, eiiuuleatioii was
perfl'ormed4' at th lie ospitail Ifc111' ai litleivoi id :,) wee(ks find4 ('lalpsed4 since' the
v ' o wa '~In5ijurled. In1 4 of1 1 lw4>e ('1154. vision was r44t4educe to fill ill th 114' ii1jti't't

I li('Si' 4 J)1tets i4titS findl'' 11( bvll44t .1ii uItll)'(essal'v. risk of sYnipatlictic 'hisease.
s111414'V Xii)tI 11.1 114 1 ill'v'IidIX l o44t 4st il th 1 4' Iill4'('1 c' v c'4.

Criteria for delayed enucleation.- It is a soind li Ivi iel'a priniple4' f)14 111

('tshs~ouldIc1)4' ('lic~i44'l (41 I('III reiion to a the1ore4t ic ide'ai curive' Ofil. 7) e'xtend~-

Hlo*t OVell 11 u;-wek peri1'od . With fehw ex4'eptloiosall ii1 IJ~lni'e ee destinled fot'
I)j141i('55s- should4 be1 r'emiovedh befoire t hie 21-do , v 414'1dlii14' 11h4 fewX 4'x('t'j~ 14l1

tDiik,- iiir.W. S.:Te.0 It(k of 0I -i't auiiiilcni. St. Louis: C. V.* Mosby to.. i1949.
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Fi u .- ('llrlalltive freqieiicY chlartIt lelt".(lltim jglime ilitci~iI l)i l betwee inljury aiid
tI iivcleat loll (cirve hasttI oil 76 cases at ith Gi ( itral 1 lospit.1 1l 1(1 ideal curve).

have loeen cOfllpletA , y avulsed l)V injury, .1I~ 1d others, withI severedl optic nierves.
wvill hakve been exciseld as part of t li Ii ntiail (lelbrid(lemelt. ( thelewise. thle
V('rV grli2(li1,1 rise III tho ienleaIl curive ( in tlie first week after woui id illg Slig(-
(rests that 110 e~es Iiveed l)e ltilat (Ilir-ilig thalt l~eriodj. Il majori'
sholdOl, hlowever, be remloved du1rin1g. I li third1( week. which jweililits at 2-week
chin nee of recoveryN withlout, at the samew time1. riskin' igsympatliellic (lisealsel.
Emiiclea l oll is, not miore dIifficulIt hecaluse of thle period of de('lay, a iid1, wilien
tilis, praict ice was, followedI (11111?il I lie war it u~suallYpeiIte Ivrlilý evitna tionl to

a lbet tve staiiffed I lospiitill for a sectlld (1op1 11101. Th e comparil isonl of t le1( Ieal
cmI rye~ of eriuchltei l oll withl t li curve of thle cast-, obserIved at I~ lie (it i enral
H ospi tat 111(11(1t es that elcciiea t ions in thle M~ edi terranzean Theater of O pera-
lions (Inri11(" World War II were lbein(? carriedl out too soon] after woullill(lir

on rticlanlrlY dulring thle first weekA.
Technique.- T1'IeI( opl it hairnologic survey made in bumn ary and February

of 1944 showeýd Ithat recolist inet ioll of orb~its byV im1phiait ltionl of Mu tles' glla-ss
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SJ~iels vasnotlaili l~~tt tedofte etieliomgli andl t hat 1the omnissioni was (Ii-
rec t I ,rvesporisilile foi. iittiliieioiis lbadl ,v shrliikeii 0orbits. This fpioce(Iiii, to be'

arev dlifficult 111i4l seldlomi are stwess"fll. Iliere were several rellsolis, llo\%V~tT,
for thle oliiissioii. On)ie, whlichl wn's Ia ter co irev tedl, was thle orig-inal faulitY
olist iilit loll and~ oleficvieit suipply of Mu tles' glass sphe ires. Aunot ir waIs too
va 1I , (iliiileatit lo, ofteli ill hiospital., iiWll wich spliit-eS weire hot obt ajijable.
The fiunal 1-vasoui w~as thFat Iiiiiii , )1v11lihalmlologsisi lackedl v~er~iveile ill, or*
Nveie Ilifiliia l wmai~ ithI, thle p~rocedu tre of Iuliphai liat o.60

Up to the tilme of thle surlvey, , glass-ball imiplantlatioll hiad Iveei omlittedl
inl 4:1 of tI lie pat Iejits rece Iv ed at( t Ie tIv6t Ii G zeieraIi I losp It :1a aft er euuv III eat lo I
hald beenl donev elsewhere. Spheres hlat( been implanted after 17 emiclelat ions,
perfouiiile at this hlosp~ital, with suiccessfil results in ll l11iibt onle case. ill whlich~
extriusioni occuirred as thle result of, at mild wounid infect ion. Althloullid onle of
of tihe pat ienits hiadl Jrevioiisl ,v had iiii eviscerat ion, it was still p~ossible to
e1xcuse lie Ieniai ilillig sclera1 a1tid Implant thle glass baill sticve,(ssf ullv.

Ill t1 lieniial suve of, ma1terial front the 6th Geiieral Hospital, it was
found that the following" t echnuique., had been employed iii thle 1382 emiicle.l-
tions lperforliedl onl 130 pat ienit s w hose eYes htad beenl rlniove I inl thle course
of thle war: Sim111ple enueileat ioll, .55; enu11cleat ionl with Ii iiplauitat ionl of ghlass or
p~last ic ball, 60; reiuuiplantat ionl of glass ball, 3; anid evisceratilonl. '5. Ill tilie
reunaili~llllig II*11 C cases, thlere was no fomtona va ilhibIe volncerniniig t echliiqie.

Initraocular Foreigni Bodies

The opli tlialmologic survey madle inl t he wintIer of 1944 revealed that
jut rocuilr fori(,Il b~odiesý wer(e not(, l)eilig treated prioperly, oliiellv bealeviie

they' were inot bleinig t reat ed as promptY I as theY shouild be. Inl a series of
2S cases treated at thle 1 2thI Genleral H ospi tal bet weenl 1ebruila iv an O11 ct ober
1948. thle timue interval betweenl inljury ' auid operation was found to have vau*-
ie I from 3 to 4t0 days and1( to hiiea v eae I1 5 d avs, thloug-li oild\ t Iiree of
iliese vasiilalt ie. had ot her Inuiiries whlichl wouild have pl-rvelited t heir prompt
evaciiat loll Li) compete(nlt olilit lillmicl~ sill'geOiis. Ill11a1i v of thlese cases, long~
periodIs of lelat had perin itt ed thle foreign bod Ito4 become So firmly fixed
inl ois.r~uiiziiiy blood vlol aiin exudate t hat the olptiuI)IlII aliterior. extrPactioni
tecli nifilie (d rawi tig thle fol('reig bodyI\ for-%-,va( idarouiin I t lie lenlsan 11( lir1oligli
lie pup1 iI. withI ext ract ion thlroughj a1 conecal Incisioni) was impossible w~ithI a

iiii.1itwhie a t1 Ilie salilev t inie thle risk of (let achmeint of thle retinla bv adlie-
.,loul to thle foiei--ii 1)0( v wsiiit rodiived. All 14 of t lie foI('reigi ()i bodies evelit tIl
IeiiioVed iii hisl series of' 28 vaesand to lbe remilovell l)V svher-al ilicisioli, which
111ia1liV Oplinit ialiiolog'ist.5 rpgar(I as a Inicih less dlesirablle tevhliojie.

Bet ween I M Iarvci 1943 anud I Februa IN 1944, 1S soldiers with Iinit raovular
foregign bod1ies [lot remiovab~le bv thle han id Inlagliet bv thle anlt erior rout Ie were
received at tilie 601 Gi(enieral H ospit al. Thley conistit uted 0.12 perIcent of thle
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Iro'ýpi tzil adirli';siois, and 0).78 p~ercenit of' tile bart tie castialt jes rec'e ivedl (Itir-illg
1. e tilie s~jIiir per'iod of timue, 78 soldiers were adlrit ted te

101i laid beeni performied. It is nlot knowni how riiativ X of tilie eitietleat (d~
01i0 injured bN) pei'foiat rag foi'eigii1 bodlies which cit bet had( riot been

orave 1 had ca'vli('( such (l1ai111gp to thle eveluill t hat ciirteleat ~lo wa'Is lieu'Cs-
sa i', buit exp~erience antd observa tion suggest ed thaiit early treat mcii t mighrt
havye spaired I0a least sonicl of thlese ev es.;

What has beenl sa id does not . of' course, irrpiv x that tire remuovalI of foreig(_n
bodiehs Firomr tile eve was air enrerger icy procedure Whlichr could( not be delayed.
(ieivrta~liv spea kinrg, thre sooner' such olbjec't., (-lilt be 'removedI. the better', but

lhe oJwrat'iit ou('rld be urrdertakcti (oi' shouildl have lbeeti ruii(er'taketi) Only III
hiospitals st affed Iuti( equrippledI for sr'lic ail riruheitrikitig, for' whirch r oeilrtgiiologic
locail1iza rjt io was priac't i'iclly iilxva s ire(esskir. r'.

The rai'aNit *v withI whrichl foreign.1 bodies Ibe('m)iie firiiil . eril~clbed l ill tissules
is niot ac('(ri at clv knlown, thouighi It is, known that the ti ric Varies withI tire
tissule coticer'tic I thle si.' shape of tilie for'eigni brody, and thle ariouitit of
lircurorrltage surtr'outrdi- _0t'v thle per'iod of thime plot t ed against tile
'riiriditv of' enihedditig, ~- bable thfat tilie cv(of enlle(Ieliing would rise
i'aJidIv d t'irgtlie per'iod of .,Ioo! ('lot t itig but only slowly tbIei'eiftei'. Ill tire
abI e('i cc of inifec tion , wh ic wa' s I . I at gt'eat probleni it) World NI War' I because
of' thle ruse of ('elieot lieuapv ainrd alit ibiot ic t hereapv, it thlere'for'e madIe trot gi'cflt
(Iiflh"t'e tce wheliet er thle foreigun1)01 b v r'~stenrlove& bet weeni tire second~ and~ sixth
roli ir, a ft en' won till i hgv or bet weeti thle se('oti aind~ sixth di(a: '. Frtanik iitilocti'ao(rr~

sut1l~ i r'at lotl iO(CrUITCI'e oirlv ill t hose cv es k;Ii(l ic Nvei'( icix il '7 inoc'ula t ed withI
viritiel t oi'galirisiuls, andr( it Is doubtfril thIa t ('al'l r'etmoval of f(.'eigt 0( boies wouu1ld
hrav~e sa x'ed nraII ,v of Irs. On tire, ot her' lii2nid, somc evevs 0 'ITO uurr1loubt e(II

los:t ill thle earil *v (lax s of W~orld War tI I ill tire M\Iedlit err'aneanr 'Iieurt er of Opera-
tionis iiec'ii se tilie u'eirroval of for'eign b~odies wvas ut ti te('ss:orilY dvelaycvl.

Initial damage.-Thic gr'eat nrajoiity, of soldier's st ruck bY i lyr 1t of
mlet at or otheret objects experienced eiroriglr pajti iinl (lisablii t-. to t'epor't for'
xrredIical care as. pi'onrplit iv as p~ossib~le. Tire iniit ial (laririge to till, eyt-, however.,
(could( [rot nriwa *vs be est ima tedI at tire timie of intjur , N or' even for' a few (day's

Iiherea fter'. Recoi'(, Is iade c )v compiieteniit oph1 thIalmrologist s ofteni showed rio
Visioni otil tire fit'st exailmitia our, While examin ia tion a few (lay*s later' shiowced
definiite lighlt per'e't'ltion. For' t his, i'(asotr alone, immedlc~iate ('uriucleritioti AWas
iiot warr iianit ed ex(cept ill e~xteursi ye Itrjutries rll whlichi it xvas parlt of tire gelleral
(l rel) i'(IentueI

Wound-,I of thre lens, per' SV, dlid irot jrust i f v irmmned iat e criliclerit iou through
h~ex' striotridv influ reinced t he( decisioir fot' it if other' injurietis prIecludled tire

lpossi 11lit v of clear. mred ia to a nroirmal tIacutla. Wouinds of thre ('iliarY~ body,
as; Iiad lolg(,I eenir icogt ize I, xvere thre rirost dat crgtous of all injrjliies froml the
.t airdlIoitrt of tilie dlevelopmenut of s ,vtnpatibet i( ophiltlialiruia, and t hei' Ipi''selr(Ce
aliso weighi ed I ea vi l ill favor' of cm(l 'eirt ionl

Iitrtao('ulal' beorciiihrages mradec examinrrat ion (hiflh'uilt andl pr'ogniostication



WItII I thet 2 tXItI. tIt w is iuiote1-11t. ito was -lit'- t iv t O lv it'i eov er'1114 exacth' ulIt v 1ilo

sIl(- lltultaim-'tiiisg misir"Itiii he 'loiitl II( rit'iioii~'slm wivele cuiliv 11.t'ieust :11diniItl

CItI' i niuii~~os it~ van riolt'tt'ssaiberv il-m itrtvai iuit'i mtt it' v el t trnciljttio txuIit tI. hfisl

if ature ofilmlI the frvi obj-inet \611 gv iii Woitam. II v It wa mlt'a ; grues ha t) l

tilt' mii it';i-(t't I vtltw t v zthinIvtigl illss1lt' res lteidi- ii 'In tli 'rt' i)f kiud loll bouitll
\\itl) tl eat epivtuiosl enioiid i'tt \\ i warhe t ilt'. Aiv 1iv4 lt11 ev ry )pm luueit. it *\Ii a
spoiiio fe tys mllwt ha it)"w lin tltlim o'tl tlttitit--iii v ttitt'i aist'il t' x tlo sivt' t'tIndt
tlitiii til tissue iiuittrii'tll.ib tiit'11gr siht')t'. 'l'rlswasas rut'~l of le oc lar y iuiumt' a

preliioii. ~lle prinuilt'. I'm.t I tt AI II sif'l h igh vt'loi viasio ttwerue t'aasrt.~ ieilire

'Fi~wilit' es ia t "nut i Ilt itit'iZi Ioti'm s ('.11ill('O .t o re't'ly (Iii stibjetl v eWar II also ou rtt
1() dtetriallvfl t10e1 lit'ein t andt Im.lof host deepto einit 'rtt 'iii v t Iv ai prat mI s it '.mli

tiviliani l1iiitt int'.out' usually fon is (it diulo' t'ivistd nut'tal Irtat tor'liistls -. 1g l i nii t'os
rIlt'ts.iails. anal slt'lie, ~itl an,) omroaioujarl ulituiuiniiaut' to' liitf rlslintttt*Iaiih'i
Ownl t' Dlti o lt' ltona t iou cap. lii 4tout best tlluirii 1) lit e mill.' init ile vItsrt'Zfiel wotlit'
~v'I rt' st''miv llc () lil it af ivo\\ inteI ialn*ovogist s. Mnyi efes N.touuti'uetp~ l hot i nna~q-

nulI, 'aiua on it ~''inl iii( tl-it' A Ole blstil), pove 1 l~tidealz testv

t'N'sturei iitof st'eo~il for~g bet'igu rl ~llt' Wtorl W art 1ot' ofpiit \-I (.lrl'lvt'I ilt'

nmlal Hit' pri.eviouly cicla t'a rem't ill 1wn tlit'v A till ' v siei iss gilt'.t w~ot~till Iie

W Hiiitlt'it entiaiiv evs.)s alt u t(vh l1V ~~i,(h q nle x l)sv 1'tlll

of t'folries ellit' e w in tlf hmemo' wa roMall umoyt'st wereii thtrc byehu bodit's boary

T' O t n nv idi I hiti txttv Itt In iumlt's. Ihitsut' 0) hingh R aV tIi w Igh Mie nmiRmsnm
ju.1ert . (ilfrom silver anipatur ioiun ale wellco itohret t'tl wit iiai flwlt'evo. Iall

a ut1 iui are lt'ss wo'lltc tparaticle. Illpn' aditionl iIlio t'slt'tiah wsoift iroi, xiized

va p* lvý- eia uoille ist'tle wlld-y uorvng bo'li tacl p('tIi5ol asiopa'tisles ofhin , vi aad da Icsis



iI11445 W 2it) 11'ft' bnoui toit Ihell n~'t'w t mll o fi' 11:t' 11l . ()pilt'' a i aill(4lf)"Ist si l e51

le itris for 11remov. PIleig-t' :11.4' I1.ll whe ph-tic l18ti.TltI i', (flrtvj~i la~

tltaiiiste i1:1! thtei ~~'ll~ a' I hae Iibvi ('1411w.1 11' Shells III lt)e !.Z-w ll'a NIW' I i

tiad t .Zen ift' es bitsuuu' ea'a ('lulIul ilde IIIthe of 11" I'm tllea .p11 l iamt' p'lMvill d pt'1.erel

ti l(it' ai of' Molt' vl-Ii~tr is 1'ie' i' lt beitpt -;14'llt)Stwiththe salizt io
(4,11 liii' l particV les! )'41 lcai~o lt v( edte'l litV ni44 a staI ilulu'' ()I, theaslauiit III Ill-

l' .1 M''ltl Is a 't iltlrc 1)1()o( :IW~ Ve Is 1 I4 , uiI utl t'r v i. i A i' I s ,I I I(, Inic s 4 viit)1 I.\ e nIn d

Route ofd r1emoval. It Vt'Ii )41t41t' lit'. such1 htas -K.1t 4 1' ý W I (11 a i' II. a lied

'I limt' no'll4a an'd'lt'~i laIis t's i ha we ar i wel sw'le itedi t'-ýIltv wiit IutI to u~st I* lt

:11141d(41 lit'' ~~tha't itherv wasli 1 to atlii \*11*,t( ll Ow da! e- la('4 (I 5 '11'5.Z4' hl'. lei'liaps

Illllt'lria for111;l retmtoval Tu( hioroi toe nou nin-unlelIic fore~'ignl l)otlV

whic11'(1h itr lie i wi1 . ithl 5ll'n4'4)li5 ('(11 \\Ii l)'t the I l eiiui 1 11 pos '~zuterit' of its

just iia hI 4  It) l'('Mlt4)' It)e 1)4)51 n ' ol' 4'l'4t4ll 1V.l( 'Fli ' p lM 11 first1 prncpl ) l l4:th

at! 4)Cimltntl d l) tI'hll W w asIN l 411 Hint't 1( iii il be optImaic b\ ilm) ll'V ll j .15 1 sillI

All11of tha'e re1'ma't haf to es taklt'iiviil e'usitt'laiolly the mihila of rpiliner

5lNi4olni5. at'ic Imel -i 114( tldiolsI haset! dits dvniltaie as ellus its tmistlbe re-
IagtV's vIItII daiiiz'rs Wlect \Isl()it'w stif'u IIt'. i (41' rellla i 1lltit'41 tllla''t' visialay
waigth'th 4)1' liczuioui'lze, I Iln ti- l 11' 'ikis del'e i e th le t bhr~ pt 'Iid i u(iw. thcatlizaimyl



t'ailtioll of thle sch'ral andI 1iiiderl~viiig, blood vessel'. D ct t'icintivit of the
i'etiliia. which'I occur.,' in 11 dt'iliite ii11iml1wi' of j)aitiviiis, who ha.ve li2td posterior1
operIatijonls offers littlet lhope of clule. presuiiialo *v wclt'aIise; solid vit ivoist'ull-'
sepIara'ltIes, thle ret imil fromnlt' thelioi'oid. The thiii1gt'i of, 111i).010i iti'Oplithit lialmia

is ~ ~ ~ b sligh II vitrest .,..sr iie to)e'ii thle (1Iaiiger prioblbl\l
beii' i'e t r i inisins lioizli- 1 liev c"ila. rv odv* thall illii those I lii'oizli I lie

cloritd'~t. Ainter'ior roliteet' t'lt'ctI foils, oil the othteri li.iid. czIi caIlse, thle retinal
to be torni oir evenl pulled oil' whenl dt' foreign hodly is firmily t'niheddctl ill it or.
is attached to it by iniilainiliiator v atllitsionls. Thelire is iilso a1 p~o.Sshility of
injuryv to tilit clt'ar. lenls. thliotgl this thiiuzt'i' canl be avoilt'tI by 1using, car' Inl
planinllg. til lit' atI of thle fu'agmieiit aIs It is wi il'wi h it(r'rueis
It'ss (ltsniralel for l111gtv forevign1 botlt's, which ('auise extetnsive' tt'ariilig of thle
Zonule~. 1)ang-er of sympiatheit'tit' ophlt lilalm is n~ot especia~lly increased by tilie
aidditionlal keraltotomlv.

Unider' ilt'al (.1cirruinIistin's i illi arv siur~t'rv, a1 or I~oi hotlylsti ntli
viii't)ivo5 wit ilit at ta.chlmt'it to thlit i't'tiini waIs rT'IiuoVt't bv n cut'ilvexvIt'tii
aiitt'ritr t'Xt rat't itoli, which was, still t1it' operat itoi tof choice t'Vt'n Whlti lit'iiior-

tf. intlit i',rt'titia tor ait talicet to it wt'rt imost oltt'ii rt'iiltovt' bY dii't't't sclt'ral ill-
1iitiat hiouli~ it litld to be bori Iit' iiimid that t'aci of tlit'st patients was thlt'

a1 cautth(idult' for pott'nt in1 dtlt' chluiit'ii
Siiict' soltdieirs wt're oftvtii litet'rll ,v sprayed wvith IiI (lilit'l of' fi ut' frazriiiet'it

from at single texplodinrg- shlti borill, or' niiva. botih v :i's wtr'ofteii iiijiii'd bY
niiilt iple fort'ign botit's. Inl an1 ot'ca.suorial case, a siult' woiiit of \'iit I --wa

lisstwia tt't withI th lit' ,ile of iiiaiiv lilt ratt'iihii ioreii'ii botlits. Ill oit' Sit'ic
cast', a1 t'i'tst raIft't bv lthv-Alviinz t'nt'mlv aii'tcraft, t'ttiitw iittt iriiu. his 50-
calibt'i matlIiiit'e-iuii nlt il lit was svvert'lv wtoiiitlt't. Out' evt' was coiiplet'ttly
tltst rtovtet. 1)1hI lit' .her s singrle wo i8-mie o-ill "I c v
ovt'r th vl'titire suilfat't of tlit' Iiris antid ltows wt're uivrYiads of part 11its whiith hatl
lit' a ppearalict' o~f 'atld. FlT'e tve rt'u iViiit'tl( r~t'ativt'lv qilitt for' 14 tlavs. Thit'i

I lrouIghi 11it' aqil'ts as it sohidifit't.
Apparatus and instruments. 'Flit' ('aln ,iitv loctiat tr (p). 241 s )1) sl t'v I ist'fiil
ufr Iiaii t'~It''ii flt'e locationl tf t'ort'iii bttdit's. It was of llut deitertti-

f lng lit ptoinit ton 11lit sclt'ia iit'ar-C't It) Ilt'e fort'igii botly atId, thert'foirt. ill

roi'tu' viitg'oligict'auiii itX:i5l i'redui'tt aiitl solitiiit'lut's t'liiuiiatt't tvll vi~ lit irt'lv.

Inl thit opliioii of Iniiiariv obst'ivt'is, liowev't'r, thisl' locator 5lilpllit'tflno iiifornu-11-

Zaillion. It Iwas of lit) vnu' ~it ' ivi lit ttile (il fotrt' gv'r hiiiilt'i' I tta
oif lotio'liza itni nit' dmthistsst't t'lst'wlit'rt (1). 236).
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Thie I 'antasie'r Iaiitl lia~ziit' which was 1111 hoiwi/cd for tvery U nited States
Armyl, hospital. proved t'xteiding-ly uiseful. 'iThe fact that each inst rumuenit had
its Own re'ctifier antId that 111 lie lt Ire a'st'liiblyl 1it tet inito at small coliilat't ('use
niatit this type ot iliagglivt ('pet'iahlV useoful ill hiighly mobile hospitals-. Thle
I at last ''i hanid inagnvit is not tltsigiietl to ~('XI~t a1 conistanit miagnet ic force over.
11 long" period of timei, a ind man11 * i llist iivment s wvere burlnedl oiut by operaI tors wlho
did ( not uindlerst anid t hat, if a foreign b ody w as not at tract ed the miomnvit thle

si tcl was tui'ntd (mi it wvoiilt! riot Ie at t roic by l keep~ing the current flow-iun
hirouli".1 thle mlagnlet uni lti thle coils Ibt'tanie hot.

Gian lit agonets wevre piincipal)li useful iii a iiterior. routite ext ract ions". Be-
citlseol tf heir size i antIwtvigt, thIieir uist' n"l prac'tical only inl large,' fixetl lios-
p it alIs. They hatd not been pro~vitded ill t lit MeI 'ti terranlean thelliea t r hen tilie
firist survtey nvas, mnat, andl it noas t hert'fo i mpossilde at that t mt ttoex vvrait
Si11iall anltd only slighit ly magnetmic init raocillar forteign botdies (p). .54). Even-
tually , t his lack was torrec ted'. I 11 ricast er's miodel, whlichi was ma1.de a va ilablet
to ;pvc'ia lly t cig-na tet Armly I iospi tals, wvas equippe w ~l~ ithI a large niototr grel i-
t'rator. Uuifort znattlv, it had no dlirect switch or cttofi hetweeli thle 'ohiv('rtver

aititlie mangnet, which woiild ha ve ggivenl thle ope'ra tor the atdva nt age which
comeIs WithI th litniitnial iniflow of tcurrenit lirougli1 tilie coil. These sw-itchevs were
usually added by telect ricians1 assiguiet to t lit hospitals.

The One-Eyed Soldier

Th'le lprtolleni of' sli)plvlying arItifitial eytes in thle \Ietiterrant'ali theitater
p1. 6a)) was basically thle p blvltl~ltl of what tto (It withI thle melt who nieetdted tleln.

Uint il th clit'tit of thli war, mnci wvhot had lbet'ilinducttedl with onll oneW tv' toni-
lifilt'tl to t'littr lt'e t heater. Tlitste handiciapped lnt'n wert' assu~it'ld to suit able'
hutites anda t hetre'aft er telu'alitlet no spectial 'onisidetra tion Otheri' than their' i

It'l l il relicilit. fo ltr 1 0t litsis.
A\li t'it irt'lv difftere'nt problvl n Nva5; prtestented byv soldivit'rs nvlio hatd lost al)i

t'yt ill 5t'rvice, part icuilarly if t ile 've hatd bt't'r lost ill t'onlilat. No (rgrenr'il
plthicy for th ld'tispositioni of thetste mt'lt was tever etsablishitd inl thlit thitatter, andt
in *\IIa*v 1945, whieni thlit fightinig ini I talyvtlitlt't, t here wvas still rio agrt't'ivitlt
a hon t how be'st to t) and1h e thleni. At tI Wat thrimi, 4 I01 optlihia ologist w"i t'tast't
for t hitir olpili~t)s. Of thitst', 13 did nott express an qJiliioli, 14 heiveth Otha

it'ese iniitI shouiltd bet ret urniedt to thlit Zonle of Inlterior, 9 helieveth t ha t thy
shiould he assigned't to limnited (lit *v iii thle t heater, alit 5 werte of thlit opiniioni
that eathi cast should bet jutdged oilr its own i men t . Acturallv, of a total of 25S

me101 Who hiatd lost on(,eytet, 49) hail beenI retailit't ili thlit theater wvithi limlite'(-huity
assigniimt'its, andt 209) hatd t'eli e'vacuatet't to tlit Zonit of Intlit 'or.

Opli thialmnooggist s ill fatvor of evacuating oie-eveil soldwIs to thle Zone of
liii tr'ior' basetd t heir opTinio oit l boltht pr )Iactical anld set'imtilenit al reasonis, as
foilows: Thitre was a latck of rtehabhilit ation facilitie's ill thle t hitat er: one-e yed
Solditers werte freqtetlyei assignie't to iniap~propria te dtlltit's andi~ as a1 rt'siIl were



(Iif tciti t eli el v(L e-I In tlwiis report~t irigz On sick cal1,wl antIv welent'-t'it'lly blla in-
filieiiees~: tilil Iliil nnere w a s tlit poss5ibility (f seriolijr oIl -imlig
eye, or t(o lie ti11an Iliriuseilf orn to his isocizites lecarise o1 hits l111ianulicp arid
siruti'll reasons. Thie lack (of pnnut liesis Iin the tilieuI en' which wns I valid
ITZIiSori Iom evacruiat lo iii I94:) nnaid ea'v ini 144 disafIjqar'ed wiliei n sulMldl of
w-tifc'tl('il eve'-V s nIeet' uveul later' in 19)44.

mu. unnrulneitts 'Atl'nitetl lby (1)1 ilullmologist 5 whot bielie'ved Hit hat l who V~(
had lost an eve sAul riot. lie tvat'iltl it) I lie Zone (if I nterior wer'e 21s follows:
I1f the nmar laid a skill whIichi cu((11( be wklaitzigtoiislv entuploveil. or could lie
a nghit onie. lie should lbe et a inned ill t lie thlea ter'. Ther'e wouldI iev le'ss chliawe

of his tle'veloinir neulroses, or unwhvlolesomte itenhitl it tittrids if lhe was kept at
wo'k arInd Ilis, dleect was1. (leetl~llansize(l. Act nrailv. y oev-e *yedl mnel were more

iehlto thle Army t111 hn men withI chronic nnastoilit is. o it is miedfia, or. ot her
cointlit olous I'etjliritig, t'oittittitli lea I n"ttilen illot a Wi (lisplleirsuies arid1
ifiilu'ntiau'ie. It was, of etinirse. esseit ial Hit ha t ose i'esfpousiblvl for thle 11121i1s
lissi(zriiueni.t auiml iguidnrce Sholdtnit uralerstrild the limlitations" imposed byv loss (if

deptIi l ' pecptiont a1id visual field, as, well as tine' difficuilt , ill jiuid~nirp tlist;Iilce
aidl thle fact that the Ine of a1 single eve uiavy be faItigpuing. if aIcute vislual diis
eTniruiniaiou is niecessir'v in thle wvork assigznied.

This p~roblem~ was riot sat isfact only set tiel aId( was still a p~roblemi whele
lie liglit ir. endedv~.

D iseases of the It e

( euier'ly speakintir. tile diseases of tile e ,ve enicounnteretl am11ontig soldicrs in
l Ie v\leit errauen r theater. were uuireli thle saome as those which woulld he

eiieouniteretl ill men of a1 simlilar1 age gZrourp inn civiliain life.,;
Ep1 idemictt cornjurnetvit is. especialily thle va1riety v 'aisetl by lit )tplIldU.

'U Il/f), t/t. ptsert ed rio poll'fem. alt1houiglitle, ieseas1te arep otin
e Vver I',Vs1rruruner (hunlv-Septembrnir) arnlorn naWve iniabitants, of North Africa. as
well as annu1onigl'iiropea Its. residfing, t here. ( rlv * ylire-e ca1ses were Seem'I at tilie
Gil h ( ;trit'ra I lospitall,.1arid ot her inlstalla.tionls reportedI art ejuffllv low- irici(lerice.

Thev 1a1lost complete aliseiice of tn'icolmnia aortir 1'rnitedl Natesv troops ill
a1 trathiortia-inifest ed r'e iolln.) was( alorotufile. Onrlv S l'ases were observedl at
lie Gth Ii(eriera I lospit al dur11ing th lIe i im"On Is of its olpertt on ait ('asa ~lauica
in F're'nch Mlorocaco, awill. of thlese hand feenn cont racte(f lprior to foreign service.
'Iliese ca1sts oct'nirretl iii 14,28 I hospital admissions rind 2.787 clinic enrtlies.
'lThe figures do( riot include civiliani1 workers ari1d prisonlers of war. seenl ill thre
litspitall. Eat'f cast of' traclortt was eva1luated iridividurall~y. Itourtirie
ra 1SNrise't tt Ilie Zonle of I nt erior' was riot thle pr'act ice.

Noi castv of g-ortor'ieal opltalrthinda wns diagrioset, hi th le losit as surveyedl
ill thle Metliter'rareini t heater'. nuor wis a sing-le instance of t'pidt'ruii kerato-

. \ L,1111411 p..".1ta io fdiics c~s orf (lic vy ill Oll, IUjitt'' Sl:ilvs A\mny lmu~ri W m..ri Wa.r 11 is vIl~dnvTI !:



viiijiitict ivit is (shltwkorke's, conijuntctivit is) s~een. Thle occasionial ease, ill whlichi

of, thle (his'v~'e.
Th'le oplit hiallologgic su~rvey- conducted ill thle Ni dit erralieaii theater ini

lie wititr of 1944 revealed dint thle mmr of' patijenit, withI thle ojplit hiahiiologic
diseaseo (i tolit I'llttilint ic otigili wasg~etieralhV sat isfactory. Ontly roitrSigniflicanti

errois of t reatmietit \vere ob~servedl
1. Thierews a t eidetic vN to( overtiteat ocuilar iniflammiationi, part iculharly

(oiiJuntivttit and01( kerittitis oif obiscure origilltt andI~l echalicati irritationi (ausedl
hiv thle trteatmletnt wias t Iiert'lore prl~)ollingiii" i ii' aturial c*ourse ofthIle (disease ill
solle lust anties.

2. rug'z~s Nvere sonmet itues used injud(1iciouislyv. Thiis comm tienit a pplied
part1icuilartI to thle 10141Iietl U1114 (OilitUIti~ uISe of BlItvt Slfa (blitacaitie0
sullfaIte) antd MIetaphlei (nlii otneisol ) oinitments. These were thle otill v oint-
liiltits (it her tiat) y ellow oxide of, mlercury (to which Iiiativ ophtha1lmoil~og(Lists
have at stroiigr plejudice) availablde ill thle Iedlit erratieaii theiater ill Ihe first
imont s of liilt iti. Atny local atnest het ic applied to cornieal epit helilum checks
its Iiieta~oh'siiilitand inibilits its reg-etieratioli, aind thle use of thlese oititineiits,
oft eti (aulsedl cornieal (Ia mage (p).

3~. Frequzent ly. 1o local medIica thio was sutppl iedI to casiual tiesd i
evaciuatIion. Thliis onlissioti was pariticuilarly ha inifitl if t hey were ill t rantsit
for 24 lioiurs orI more. It was aliso part icul arily I ia rm 1fit I if eyes, were inifla med
andi~ requ~iredl IUVyltiasis Ilii several mut~i eS 'i4'i iii ti s cait erory arrivedl at
thle 6th G enieral fI (i51till wit I ci p"lete post riOr sytiecliae of thle itis.

4. Th ere was ii rathI er rei ierai hai iiire to recogitiize lierjpes -sillipleX ((it 14av

(deridri tic kera Iit is) an to1 4 treat it properly. P~atitents t 5 ithI thIiis (disease wvere

olbserved ini almost every Ihosp~it al aiiul otnly excep~tioal Nere I hey beinhg
proper('ly~ trteatIed .

S1i1ATISi'TCAiL DATA

lini al wanrs, tlieregiotial icidietice of bodyl woiilra orsolI~ oughIly
to thle telativye sitrface expanuse oif thle Various parts oif the hod v 'l'lihis is ot.~

hiowevet, trite of thle eve. The frontlal View (if thle body, sillhouzet te cOlip)Jris.es

a pproximiatIely 4.2 sq ua re feet, of which thle profile surface of thle sphiericalI eye-
ball cotnstiittt es only 0.1 percent (0.78 square inch). The itclm ieW (of ocular

it' juries iii wairfii t is at least 10 times higher. thiat) would he antit cipat ed front
thieir surface expanuse. In1jitnies of thle eve, fioihlernore, are alwa vs imlporntami
A smlall vortiea abhrasiotn or t minuteii I foreign bodhy utnider th lie d ( coutld comn-

Ipletelv disable thle soldier fromt a miitiary, stand~pointit, while at perforatitng wvounid
of the globe, eveti by a1 mlitiite foreisn bod1)4 y, always requitr ed evacuta iition

A simuilhir wound o1(f a less vih~mI ea bl parit of t ie )) lvd nAii igit o have I i s tesuIt.
Whien thle opl~hi tllmuiogic suirvey was uiideraketi in 1944, it was fontidi



tIlIzIIt ace I IraltI t' 'at I 'd tts (to~il(( ' I IiiI I, eve I lij I I I- (I Xe(rev it Ilva ' lable for thli

'Il'[I(I lIo,,p' t II lyr*egt formslri foi. reporti- jur111ies hald no p~rovisioni for

ilijiile!., of it'w e~vt, whichi wen, Ii ti't'lore eiitere'u, N\vitli compillete loss~ of their,

wats Iririter the cat e-ur'v of the Ilutst exlelisive w\oijitt. M1h4ch wa.Is not uisually

31. It was not practtical for the sihiv *evors to collect statistics Inll the val-IOtS
Ilosjiit'lls visited. 'lT'e evaculal tri 'ltes sac ilt iirr~oeat a

speetded ill) dil-iiiii pieriotis of iitilittalV- litivitY so that thle sartie patients would
p)roI mblI " hvelltv bet'il elcilunt erTi inl11I Ior lt han o11e loIi 1211 llanid countted n11ore
t hall onice.

vTwo iilaii I tI., ter t her f r'ehi~ adotll edl tt S (I, I Ir t leit' vl)V I ItsI ,v e'sevtild datat a
COMtiteiiiiri, the ri'te(eofdsas iitinijitries of tle eve hil the N Ievlit er'raniean,1
t liea1 tvi.

1. Thie rc(ords~ of thle 6t il (qIehIeral lItoSl)itjll, to t~ln th olpI~t~lialtiiolt)~ist,
wholt ililite thle sur1ve v hadl Ilehi att hiied for 1 iiolitit Is. wervi' sv iis t.,a solitnv
urn t erial . Fromn I M arich I943 to 1 Fiebruar ,v 1944 a totali of 14,281 pativlnt s
iatl bel~tih admlititted to tilislhosp~it al. It had ltict ioiit't both I.,a a geiletral anid
as a stati olt hosp~ital arid had evaitral t'tl patienits tlirett lv toi Ilt'e Lou' tif I iiterior.

Ill addit [on tto t it', oflitiall ArmyII rtOrti-S of diessand casuaitdies, theire were
tIlava la bIll i it , tlit' cotuplei ely jialepenidetit rtecords kept oil t lie op1)111 iiliioloizIC
servICe for each pat it'it t real et. slest intdependtenit records provided rioria

it~ii riot available oil (t(li oflic.ial Armiv forriis.
2. A sp)ot clietk was:I matde oil a selected date (20 Miarcht) of' all hospitals,

ill tlit thlea tt'c to ctounlt pliatitets tinndv*Ie [lit tiit'rit oil t hat specinilti for diseat'2s(I
arid in1jri-es of thle eve.

Th'lese rIlet hitdt provedh so sat slactor *v t hat I lie rtecords tof thle 61l Ii (it'erall
H ospi tal were lused for a filial surlvey of ophlai lrtioloizic mat triaild ill lt'e t heat er,
2111d( thlree 2tiltit joital 51)0 checks, wetre carr~ied out 25 .Junie 1944. 25 September
1944Y 1111d 25 F'elrurarv 1945 ( table' 3)

Total Theater Material

UThe spot echeck of aill hiospita. mils tii I le\lditerraritari I het'er ott 20 Mlarch
1944 r-evtalet thlit total liospital cenlsus front ai1 va list's to be' 33,S61 ( tablt' 1),
of whIiichi 672 castes (1.98 p ercenlt) were tiist'ases arid i nijuries of t(le eve. A
breakdlowni of Itlese figures slltowet thlit, lit t his t irut', (Iist'ast's of I lit' t've at'1-
('4)11iii ci for .6S lt'rce'nit of till ad( mnissiols, for tlist'ast, nr-onat-le r
itlij i tes of thle evt' accoun tletd for 2.06 jpert't'nt of till such injrij vl-s, antd coinba 1-
iICu rrt' I ~intilt nics of thle eve*v accorintetd for 2.61 pt'rvetti of aill combat-i rtiiurrt't
nj lint's. Thiest' prtopir oriols vaiiedi't solinewia t ill tIlie sublsetpl erit cllet'ks

(table 83).
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Oth Genieral H~ospital Material

'Ili) 'Crecod. of tilie 6ht Ii ( eriera 1lospital! for thle I I-tiioiiti 1 )erim! e('111tg.
1 lelutia ir 1944, ski plellIlielit ed by tIile 5 Jecia I recor(ls kept oil thle oplithii l..
Iliologic se~rv'ice, iti~licaIted tiliit inl this genieral llpiolttii, whlichi filn((ttol(,(I 211

lihe enld of all evalcult toll (haiti 1111( smwvd( as a specia eve (elit e. t lie ploport 101

of p1t ivilis il(Illi tte I 'I llliiil'ily\ forI inijuries !11i(l (liseases of tilie ev' e colistitntedI

3.5 p ercenlt of 14,281 2ithilissiolis. P iNIV''tiiCri'ed ilijnri'ie of thle evv, which
ferequlenjiltly 11550(vited( with Iothe Iicnijinires, conistit litv(I 4.1 Pdei of all

1)1leti-inicllrte(l itjijlries.
A (iltisol i(IliitedI study(I of the 11121 tveiail froim thIiis hiospi ttal ts 111(1icilted for

ai 20-iontith peirio I froin Ni Ž rch 1 943 thIirough D ecemnber. 1944 reveale( thiiat,
over t hiis jperio(l, of 26.223 toti a! hlnission s for all causes. 1,.936 (7.88 p ercenut)
wvere for injurties kind( diseases, of tilie (We (ta1ble( 3)). These figulres ale exclusive
of 1,0901 p.1iell its tieziiledl inl tilie out patlet it (1 iii s. Thiey are 1ako excluIsivye of

lie 3,075 patimleis for whioni refi'mct tois vere dotie aund for 1L374 of whion)
(44.68 p ercenlt) glatsses wvere ordleredl. Thie total liitim 1 er of pa1t enIs. seen ini
thle evev clinic aifloiili1tedl to 6,101. The total iiundlie of visits to the Mlni was
14.493.

Of all eye Pathjais admnittedl to the hiospital. 241 (12.45 p~erceint) were battle
casual ties, 255 (18. 7 l)('Ce t ) were admnitted for accidlenii l inij ury, aInd L 440
(74 .3S pericent) for (Iisense.

A conlip.a rusoti of lIe figures from1 thle Mt I Genleral 110s1)tt a (talble :8) withI
tlie figures for aill tilie liospit als in lie t heat er (secred by thle spot checks a id
Iater- avera1goed) reveall t ha1 tiat tilie 6thI Genleral Hlospitall (1) disealses, of tilie eye
formied a1 Ii iglier percetli t ge of ainl ission s for (Iiselase (9.84 as comnpa red withi
1 .81 p)ercen!it); (2) aiccidlenii l intjurines of tilie eye formed I) ahiiglher proport ionl of

11(hini si~olis for. tac(ideletilt l inijurties (.5.66) its (oniItared wit li 1 .97 p~ercen t); a ad~
(3) corn i )Ut -i ini :ew-l itnjuri ies of thit'e e ve form edl aI hiiglier proport iotn of a(lmtlssiois,
for ha ttle-inticrred i injnliies (3.40 ais compared withI 2.59 p~ercenlt).

Th ere 'Ir~e seveta I possibI le explaia lt ion s for th ese (Iiscrepta tides. On11e is
tha t Ihe prop~ort ion"~ of varlious ocular condlit ions wvere mitiarally hiighier iii a

getierall hospital thiaii ini at group of illtit lla t iots whlic ilichin dedI liospiot ls in
fowardnt areas. Sitnce mien withi eve tinjurties requliredI prolotigvd liosp~italiza t onl
t iv * wetre qulickly evactia tv((I from thle frotnt to e~ve cenit ers. A second~ reasoti

is that, for n pa-rt of thev fetimd in quest ion. the 6th ('iiera~l Hospital futicetiotvIe
as I of thle 6 speciallized eye centiters, inl tilie \Iedit erra tiea i lie tr The m~ost

fll port a tit relasoti, hiowever. is t hiat Owi rveco Is of th leI os)i til a erv tuore a ccurirat
hliin thIie recordhs of tilie w hole thieiit er becaulse a1 special effort waIs lflal 'i by ti-

evrest e perotiuiel to keep thIi e comuplet e a i(l occutra te.
Combat-incurred injuries,- Of thle 241 ptieI'ltit with baOttle-inlcurred~

woli t(Is. of thle eye MAdmte to thle t Ii(elieril I lospittal over tilie 20-iontit
periodh iii question, 53 fiad to be evacuatedm to thle Zolie of Inatrtior beca us of
these inijuiries. Otnly 21 patients iii tie enitire group hand iinjuries limited to



ht II( e x-es. lIt 1:14 tf tile 241 ciscs. the Iiijliine' T Celt' ~ case t'wigiil) bolie's.

11\.t' palt elits 1i.td pe'ifor t iziiz wtiiliti of tilie ('Vt wit liout iett'lit ian of foreign.1

lit 5 percenit of thet 241 I)a ttle-jictirred octihl. uij lilries. llo ilnftwm t ionl li

all ~ ~ ~ ~ ~ ~ ~~fo ta htiill oiclli~10 lit, wotlild i nt b111ieeii ilit'irl't'tl I iiforilnzit ionl

li5 ot Illway" priecise' ill hit'le rliiiillig" w'ist'. blint tIle Ilistoi'it's sllggt'st ('( dut

4:')1 b p cinirtis. 1111db lel riiet, 6pren yiie, ecn

N on -combat -incurred injuries.-- Of t lie 255 patt itnts with imili-lat tie-inl-
CtilTed ilijhllries aft Ilie et'.ye 8t), ln.1d to be( t'vanla 1t (' to tlit' Zltit of Inlterior bel)(t stl(
oh t it'se InJuriies. Ilit 194 caises, tile' iiij tiries we're a ii octila r. lIt 20 lpercen lt of
lit' pa I itlits. tlit oculari t'oildit jail waslie 111t rstilt of' injutries "lsustained beforte

li~ltdict 1011. Bilitiis. vt'liit'tilnr zwcilt'uits. fist fii-1its. 'p~orts, Illilies ali(I grlena'des,
Shielizisats, i'iiiisiitot wotiiids. authd aii'tuiift ('Celdet'ht (Illd exl ( )ositois wr 1Vt'(' iSpolSil-

blt' for tlit' 'iialius cases, lin that order of frt'tIit'iecY. lil ntditioui to thle 26.5
pertei~'lit Ii ic~l ifer i eitont iii Is(ella uieoius en iulsts.

( f tit', 34 iniij iies lin this giroup) caimst'( bY foi'tigni 1bothies, 21 were inl t lie
(arlt'a, 9 werte hit raoctiiir. amid 4 wtere initrlatorbtiltaI. TIlihrte(''i pat ~ients 1ia1d
p~erfo~ratinug wounlds of lit(' teve wit bouit rt'tenit oui of foreign1 bodies

Diseases of the eye,- Of t he 1 .440 patitents mi tiIfled to the 601 CGenenall
Holspi t al bt'ca ust of opli tlialunalogic d iseaste (t abi' 8), 48 hald to be evactia teti
to tilit Zonle of IIite 'uioc for thit followingi rt'aslis: Clitwioret iniitis, 28: mactila 1

deeleguin'r t lonl, 6; nit us, (6, whicil ill :1 ilista lict's was Ilticlass'ified: cataracwts. 3;
01 )ti i(atrotplliv, 2; witi niziciila i1 edt'mia ghlaicalma a iid cor-iit'al vst rophily 1 ent'ii

Operations.-A total of 8382 opt'ra t uis., 114 (If wilci i' were major pro-
cdIlrtS, Wa', petrformted on] the eve V'Service of thle (!it ii eiiera11l I1sli tal(iiin

tie 20-mnont i J(triodtindeiitr 'ouisitleuat iOl.
Blindness and impairment of vision.-Tw~en t * -st'vei patielits seeli at tite

601i ;tiieu'ai llospi t il wteret it .ist ,ai v )idi~ uill Ii i ea I' eves, 1571- frml, iii 1It tie
inJ ii ii 's, I from a no- tteclin'ttdIiiijtir iv, 4 fromt disease, . a ii 7 fromi
aIIII~ yiopia . Ill two i list ailics, bot il t'ves; hatd )t't0l1 t'litiClea tetd. Ill tilit IS ottlie'
VIst's (e'xc'lusive of t Ia 7 casest' of alflblvopia ) , (6 mtlie 11at 1 ugh lt per'ce'pt loll Ili 1
'Vt' V ati vision from 1/200 to 61ii20() ill dw olit'oh -i'u 4 hind visim of 20W200) inl I teve
a lit fotioi 2W'200 to 20/70 lin tilit otlir iiti' 1 S lin 1 vision of 20' 100 inl 1 eve anld of

20, 70 iii tilit ot hitr.
Sixteten pat ieli ts obser~ved ait tilet iiospi tl lal id beel ndiiih i et iliito St'rv ICe

wit h llV ollIv t one ve. TIhree hiundIred an ei-ilt'git v-five werie ilidlustriallv Ibititl inl

i7Industrial 1.lindtivss. wvhichi is 1,1se ill tis uk v'iie in its 1iswial signifleanci'. is an acelpiedv( terin vveeiraliv ernplovi'd
to) 'esigtiati. 11ti stat15lus oall imlivdiveila tvilo no ionizel hais sulittivien vision to '':111 a liveljiihowi hecailse his eves have bet'en
-hmo,edais I)\ disease ir irljovy. It inIIIl~tSa ZIVplliai loss tit to 211,70 or more. Industrial comnpenlsat ion is usuially based on
t his dt'fluiitn loflO biinflnes

4 1 55' 57-
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one eye, t hourgh iwith rofw excep~tions most of t heml hail normal of. a Iniost nlor-
na1il VIsionl inl the ofther eye. Of thle 3S;- pat ienits, 104 sufferedI front ambii*lv-
opila. One hunndlredl andl fort v-two of thle reiiiininler were totalily blind1( in tihe
affected eve, elevell had only fighit percep' Jtionl. six courld see only shadows,
fort v-four had vision front 1 20() to 1IS 200, t hirt v-four had vision of 20 A00 and
fort 'v-one viý,ion hOwn 20 100 to 20 70. Three lRd apliakia Exclusive of thle
104 patijenits withI arnildopia . 154 had sustined their unilateral blindness inl
('ounla arid 72 ini aetidental iniuirie. Ilii the remlaininlg, 55 cases, lie blindniess
was the rsuilt oif disease. 'Pht e re~at(,r majority of the patijenit. who hiad l 51-
ni neil their i njudris aecideritall- h aid normnal or almos normal vision ini thle

ot her evev.
'l'lirt v -six pat ienits were seenl with Ii ist erical anlildvopia . This condlit ion

is frunctijonial, not org~a mic, and1( thle Jprogrilosis ill Ilost eases wa"s giood.
ENucleation, evisceration, and phthisis bulbi.- Tlwo souldiers treat ed at thle

60t G enieral 1Hospit al during, its period of act ivi ty were submitted to bila teral
erirrelevat ion, after. vision in bothI eves, had beenl comjiplet ely lost. Sixteceni of (t(li
One hun rd red and fort v-fourr ot hers hail sull1ereil thle loss of one e ve b)efore ilri-
duct ion into service. Niniet v-rnef of thle eiiii(leat iols, were requrired becaulse of
battle injurie's anrd tilie reriiininder because of accilelitall ' incurred irijurries'.
Amlong" th li' at tle-iricrirreil injurnies wee27 instances of intraocular arid S of
rintraorbi taii forehrri1 bodies withI con t usion of thre gglobe, I11 runptuares of thle golobe.

anil 4 inst anrces of plh tlisis bulbi . Thiree ot her patients with uniirila teral ph t Iisis
hburlli were dlischiargedl withourt op~erationi. It is not cvlea whl'y enaucleation
shuioild have W~eni crrred ourt in 11 instances of cat aract , 9 of corneal foreign
boolies. ailid s of gla ucomla.

The woundinilirg agents in thle 99 hautli-i nma re rinjuries whiichi required
euruiea tion included sMel and mortar fragmeivt s in :35 inst ances, gunmsh ot anil
inacliiregmun missiles iii 22, shell fragmernts in 16i, mnure explo~sionu in 12, gre-
riodes in 6, a bomb in 1, and unknown agents hin 7 (M alliitaocirlar for'eig bodies).
The :81 aciidenit ally rincarred i njuiiries whIiichi requaired il en nlea tionl Nvere ca used
bY boobv t rallPs Inl 7 Inst ances ; baseballs, rocks. and ot her objects, in 7; acci-
denits onl tilie rifle range, inl 53: imp)roperly handled tools, in 4: shel fragments,
ini 3; anrd a jveep accident anid a blow front tlie( branmich of a1 t ree, iii I case each.
lIi thle remnaining, 3 case, t linjurij ies had b~eenl sustained beore the men enitemel
se r iiev.
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Administrative Aspects of Ophthalmology in the
European Theater of Operations

Derrick T. Vail, -11. D.

DEVELOPMENT OF TIlE, CONSULTA~NT SYSTEMN

'Ille first senlior conisultanit inl op~lit hlnllolog"-. ill the( Eurllopeaii Theiater of
Opera tions, I A ( Col, (lat er Col.) Derrick T1. Vail, N IC( report ed for actiVe
(lI ut ,v at tWalter Reed Genleral HIospit al 9 Sept ember 1942, anid reached Illis
overseas stat ion ill (Chlel tenhlami Ednlaid . 2 October 1942. Oii 29 M~ arch
1945, lie wa-,su51cceededl l) vL. C ol. ,lanies N. Greea., .Jr*., N\I ( , who servedl
Sinil tiitlie enld of tilie war. ili Europe. Like ot her consult anits, whose iridoct rina-

lion inl Army* mat ters wvas lbrief, bothI ill thle Zone of In terior and overseas-,
the first senlior. conisuiltaiit ill oplithamlg in thle Europeani Theat er of
Opera tions foun d that Iilis immned ia te ulsefuil ness, would have I eeii greater if lie
had receivedl more adequate t raitiing iii Army proweduire and similar non-
medical mlatters, which. (luring" active warfare, play so important a p~art ill
the( developmen t of professional policies.

Functions of the Senior Consultant in Oplithalmnology

Tfie( senior coiisulltant Iin op~hthlalmology inl thle Europeani Theat er of
Opera tions w\as" cianrged wvithI overall responlsibility for tlie( lprofes-siolial care of
oph t ialmlologic (casualt ies ill that thelier ei' ad with titlie development of profe's-
sioiial policies relat inzg to t heir care. Ile coordiniatedl hospital iza tion planis,
training, and sulpplY withI thle appropriate divisions, and, inl conij iicet ioll withi
tile Supply Division, Office of the Chlief 'Surigeol, Ilie was inl cha-rge of tilie
op~ticail p)rogi'iifll wh~ich was conicernied wvith ti lie suplyl of bothI spectacles, and~
artificial eves. It was hIls funct ion to ma initaini liaison andl cordlial relatIionshiip
WithI his Allied ('olleag(rles, to at ten m'11fedical mieet nigs, and1( to act as a member
of tilie various subcommliittees, of thle Nat ionial Research Council of Great
Britain wbich wvere conicernied with opi 01t halmologic miat ters. Ilhe was p~erson-
ally conisultedl onl (ifhictlt cases, not only inl thle United States Army but also
inl Brit ishi, Frenichi and~ Belgian Armnies. He examinied persons filing claiiims
With thle United States Government for ocular dlamage, inlvestigrat ed the
Circuimstanices, anid reported to thle ILegal Division. Ad vice wvas givenl as
requiestedl by other (divisions of tile Office of the Chief -sunreoii, European
Theater of Opera tions.
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Motof aiii! hlowever, the thiitits (if the seiiior ((iisi'lhiltl~t c'tetom~i-ieeiit

li *v fivelviieii visit-, to1 it'- variouvilstla I111,1oiis will bY persona'l voiita'.1 1'viii
t hit offlicersi' wotikilii, Ill thit field. IltiiIlt, liase nifldI-cl .i areas;, lit' was slilpli''d
wit Iil ~ldvt(plate' tialisportatol and1 could ' iiltl iitvt abiout at wvill. W\hen, Iatel
afterDd ,i lhv, iili visits \ert' Inadh' *111 a'1i,1i 11*i't'a,, peit'issinvii fii'-ý hiad to) bc

,oint' t hat seiiioi' stall, officers at t lie I laat'i Ilitadtjimai'ters level, iiiehilidil"

bv\ 511lilt I ilia 'tvticommai nds. iifow t ll a lol wstitn 'ai''vili~g t tll 1' 111

thint'ai' responsibii.1lit ies-. Th'is- \\.,s notl a \\lloll ,v satifan'toiv S1.1 I 'S
It is Iihlil v11 tdesia llt' t ha I aset'iir consuetltlianit ill a iiV spec'izIltk be

p)ionli't traiispolo'at jon. antI soldti iltl ovi' lboiit it \III the liii most fi't'tdolii

lb'e i'iteilw not to abla, ll.,hi posit ion. It' lie does, lie shiouild lbe r'emiivedo from jII
but, as longz as, lie occupies it. there should b l'io r'est ricttioi, upciti his aIct
Ito iiistallatloll., anid Ineicet1ea officers wit lill the ai'-m1var.

Whieii tlie first seiliitw co'isuiltaiit Ill oplit lialinologrv arrivted inl lie Etliropeati
thitater t here welt' onlyi Six iited't, States Ary ospitals iii ( 1i' I'iiiied KýIiith~oln
Blast'. auth suiper'visioii of thit oliltlillnlije wtork Ill all of theit'i couild readily In'b
at't't inh islit't. AS thev theatter -rc~tw ill size aiit adthititwial1 hospitals arriivedl
suipervisioni of' all thle 'vt'stivit byv a 5 iil('e t'tisiiltaiit btctamelt phyvsically
iImpotssiblel. At t lie samle t able. t'ait'ill supler'visioni Iict't'.i IIIOiit Wiitl untort'
eset'5(ital biecauise. Iltit' to a shirt.i'ta ot' titrmaliind ophithialinologists. Inexpterie'ncedl

oflieti's (v'r' ~ htjii'tiiitt tto hiaiitlet work bevomiol t heir abiilityv. Thle difli-

tuiltY w ~as ovt'rt'oim' liv th li'etvtelopment'u of' a svst eml of reg~iona I omisni t a iils,
appoinitetd toil lt'e biasis of' profetssional expt'rit'iiet a iid adunimiist ia tive a lilhit 'v.
lie ii ii in Inr otf vhoitii a ftetr I -tla ,v, was somet'times, as hig~h as 20). Eachi of
iln's' i't'gitu ia eotisilli aiit s was miatdt rtesponlsibllt ftr thle su perv isioin of firtii
5to 15 ititalnti ttitnil hospitl 'Is, dteptndmitlmg 11ipoii it'w iinniler of imistahlatiOmis

ill hiis iniivit't naea ighborhitir .itI lii adtdit ion, etac'h cotnmsultant cot'inue tii(to
o'am'i tiut his i'tgiihir thdimes inl his- own hospital.

Dut ites of thit reozioial I (oistilt-muts were. for theitr reitspect'tive' airtas, simuilar
to those of' tlit' st'iiita tcoiisultanit ill ophithialmology. Thity made frequent
Visits tt thit imistallat ionls for whiichi the* wteirt retspomisible. At eat'l iiist allation.
they' ceci'(ked Over equaipmet' , apparatuns, an 11supplPites, mia kimig sure thati t I eY



WVT 1(' civeIlieiit l' p~laced, (0re li( tIused, andt IliitilltiliieIille II good condlil ion.

TIhe ,v assisted InI thel handling of personlnel problems. TIhe,ev Iliade walrd
r(10lli1lk andl evaliatted (liagliosis and therap , v. \Whell reuested to do so. they*
exaiiiiiiled speciall paitienits 111id £-aive adic~~e Of) di(lloiilj 11iid itreltinilt . The ,V
d1,si emmalIed Informationl coltcerliilig, c(itnlgzoilig policies and lint erpreted (hirec-

tiv's. litall. -itliitt Ijitijiat ioilS of tIej~I asIgIuiteiit(,s . t hey carri1-ed omit any
(other tuitict ions. nlecesSary to keepJ the ophithninaliologic care of poleti i litS i t heir
a reas oil thle hii~ghtest 1p I ble level.

Thie Ire-iointl(lsitltsslail(lrol~itiiiulelr to the seItlior. (oiliiltlit a

ill 0o)hithlalmiolog, a111d, at intervalls. Ilit(t wit h h11i1 to discuss special problems-

P~ERSON N E' L

Opht11halmiologists

The method0( of (itisificatition eliil)o ' ed I) ~* v lhe 'M edlical Dv)1)epai men t to(
(leliot e tite traiilillng andi~ experlience of miedical officer, worked very well onl
the whole, as, farl as ophithalmnology wals concerned, Ill mlost major hospitals,
Ilie opl it lialtnI ologist.s were well quialified. Ont thle ot her han11d, at field(igl-
Zallion of tliet siZe( evelit Itully attained bY the European Thieater of O)perat ionts
litevit 'tI)l ,v lelreseiltte( a (ross Sýct ion of thle professiontal atlilit Y whtichi would
lie ellcollil teredl ill all ,v stitilam' ciiilizitl (TOS5Sec l F iuirt herniore, as time
Ipassev, shlort ates III p'rsoi t el I ,"aii to lbeeoime" evi dent.

The first s-ellerall hlospitals., which a rrivedIu tl Ilie t liea ter, particularly thle
affilia ted n iii ts, usu-Ially had coin peteciit ophi thal itlologi~sts oil their st affs. Thmis

was ot t rue( of t lie tiIerl osintals arriving later. ilt which. as a1 rulle, a1 singlev
offlicer wvas assioried to htantdle hothI ophit halniologyv and~ otolaryvligologv. lit
mlost inst itev of t his Sort , tlie( officer alSigrieil to cover bothI specialties \Vas
fall bet ter qui1.lified- wits lisually wvell (jmalified--to limitdle otolaryviigology.
HeI was seldom well equiplpedI to ha1ldle 1)1v t hilialmiolo v. pari cula ry ophilt hal-
lilt(, surgery. Ill suich llstallat iol-s, a n t lulirlal thlolli.1i un1fort utnate terli(eiicv

(le~lolc~lto 1aSi~rlj itiuichli of' thle oplthtlalitolopiIc work to tlie( optOllivtietlst.
( )ccas io.I Ialv opli t ia Imologic eXperielicc was (levelolpe(l at th e expeiise of
proper oplit hilaliiologle care for thle paticints.

Ill stat ion hospitals, at siligle miiedical offhcer was aible to hiandle otolarl-
\-Iilrogv) a .11(1 (111 alil (fl I ilte usatat orily, lieca llst opl~ t 111ialmologic wvork
Ill Statloll h~osfitalls wa',S not iiiteiidvd to be (Icliltitive. lFuirliermore.011 Sotie~
s,-t atoil hiospital., had hlighly coi~peteci olit plitailntolmists, 0on heir stallys. There
were11 fewv quallifiedl ophit hntiiilllge( tills(01. lIssI-lied ll t he vari'ouis field arieIIs,
and eI x pert 0111tlihili lliologi( car Ie could Inoit tble carried ou t sitIifatol

The Situationtois (described 1arniie 1 idreuedsomej( shift ilig of 01)11-

hialmolog10ic Pl'erOlilie1 . lThis was not a lwas (asv. Etveni t hioligt an1 eýxperIt

ophitIhialitolog'ist mighit not ha' iicededl i P a (('Itaiih lospi tal, tOli comma ii(li uig
officer of the illsistala t ioli for- %-a 11i11I locajl reasons miiliz t hot V iew flt t trs
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ill thle samle ligr~ltit s t li senlior 'onsu1ltaniit ill oplitllalniology, andI t ratisfers,
miere Ofteii scclii'dt mitlli dlifficulty. Nor' maU it .1 siiitpchuh Int('i to eflt'ct thle
ti inskr oif a relt ivilv highzl raiikiiii pnro sinuially miank of r Miefonti a igeiierall
to it staltioni losjItiul. Evt'ii tlitiiglsi? un(1 dii (wfltr InecaiM' of' lds liMie
t rainiing. could( best hev wiilizedl at the stationl-llosfpital1 level. assignmen1clt to
this lvevtl w~as frequen('tly Iv adifficiilt linia conliplica ted intia;er. since t li profes-

sionai positiont to whlich till of ivei' of relatively h igh raiik (0111( p~rope(rly be
il5isigielv iisiiilly calledl for an officer tif lowerl rank ill tabl)es of organiza tion.

Ilii occasionial instances, then chiefs of siirgzitl sevices ini generAl hospitalls,
undi~er whlichi tle 1 )hw pliahilnioltic sect iou fuinct itoned, hiadt 1o clear1 conicep~t of
01)1 thalittic surgeryg, atlas nti ham tu it led casal t its IOegain to arrive, ant iid wre
oppos0edl to chalig,aii inl personnlv for this reason.

It was not lntii ii 1 policy was developed of g"rouping, general huospi tals
into hospital centers t hat thle care of eve*N castialt ics It'calivt per-fect ly saitis-
fa1ctIo ry, Init hospital gi'olip, thle probiabilitie's Nvvrv m1rollgr that there woiild
be tw-o Omore (iont olpeteilt opllt haliiiic slurgevons onl 1t lie cibilied staffls, and
it wvas usually a simiple ninftel to nri'aijz with t li touninaniiniig, of licer (if the
vveiter that all111 ptirilts 1vpi'eqiling specialized care should lbe trainsferred to

liev hospitals ini which t le specialists w-ere stationed. H ospital cenlters were
not vst a1)1ishetl U utii 1941. WI t ther worth Ii as rl~l'ntlyt l ila iiifest, a nd they
wecre part icularly ulseful onl tlie (Cont ineint after )-day* .

hnt il lilt(, in 1943. when tables of orgaiiizat ion mvti'e revised. it was only
by ('lvichince t ha ttVcat o-o itlSI aRs icl"Sdedi It'lvital olbieris caipable
(if caiinng for vy emm or iiijuiry. Whieii thit reis('iion ',U carrietd ouit, thle
slioit ae (of welvl-qualified 01)11 t lllijj liei(- nei1a offi'ers5 wasi a('iltv. and anl

oplt lalio-otili'vgolgicoflicer. was u1suallyv ant hoirized. Th'lis o~flicvi' was
usuiall : anl otoilarviig'ologrist . not too wvell t raiii('( ill hIds oNNii specialt v and( prac-
ticallN withlouit know-ledgev of' opIIil hialiui suirgeriy. Althloiili". it was cointrary
to policie's. a1 grom dteal (of (l(fi litiv e and1( iitij)(ii' t tipli liallnunic rizergvi- wals
perfornued ini evv Uacli t "P I ion hsias 1 ofIcers of' this MUt'llr. 'Ilie result was,
ais poinlte ouI lit ('ls('w l('t (l). 77), t hat eiuiclet'ations wveie soluiet intte pei'fiinietl
w~ithiouit iitiplanit" inito Ilthe orb'it, lrinttiry stitiurv of tw li'y'elidls wvas not alway Ns
Carrijed oul, intilli inra ble at teliuilt were nulatit to rilemovt' foreign.1 bodies wvit Ii-
(lit ro('nig('iinilogri( localization, and evenl cltctivv mnst'leh siiigeryw Nva dom'v.
Inl lie ,-exvllit Il U' . Armyl, . w here a parit -ti meii unoffic'ial cotnsult ant iin opli-

it wouldt haxv be n it'ti awiser' policy to stall, evaciiat ion hiospit als with Ii tIn best
ophIilt hianologic talent avalilable i lieur tInt i to conce'ntriate it iii t lit coninu-
ni itllt iois zone., m litrv. whenv t lit casialty was e'vet'iually rt'ct'ivt'd. there' was
not a) 'great deal I tliiit t'vent tlit' ost ('XIveiviei((' Iv p illt lilillll)ogist could (do
foir hint. Theli t'uhiior. consultant iiiOl~l phalin1ologv ha1d no( tdirect alithloiit v

ill thet alIly'lttv a'a and~ could (1( niothiiig, to alter' t~lit uiidesii'ale situlationi dlt-
scribed othe In'i'thn to n(1vh- nniii siirgNMIi anid their'i siirir"ical coinsiiltanits and

to retport itia ttel's tto thlit Theta t ei Chie h'Suirg-eoii for livcvt'tsa rv t'olnima it acttion.



Optomietrists

III Ilione thani i 90 pecrcenit of lie gelleral ai1A stat ion hiospit ais, oiie or moreI

opt omfetrlists WCI'e issigiied to thle e~ve ('ii lic, whiichl was. alIwai, vs severel'e liiiiil-
clitpped Iif such till assignmiienit had niot iieeii titilde. Tlhese mciil weie (of gi'e-1

cecliii call assist anice to thle ophthI lalmologist. Thle v carried ouit refract lolls uiider
II Is. direct ion anid were respoiisilde for thle adjuistilciii of spectacle., aiid of leiises
insert' if) in gs mlasks. If thle offivei' ill ci iar1ge of thle eve c.1in11c was aliso re-
Si)olisiblvl forl ('ii1', Wose, and t hroa t woirk, thle optomfet rist fr'~peq oti y carriedI
Olilt it mafljor portionl of thle eye work inl thle clinic, thloughi this was not a dec-
sirable sittoat ion.

Optonmet rists showed grea t ing-enuity ill ('m pelsa t img for Shortages of

equIiipmntci by (Iesigri i ri an 11( a king" soubstit ute it emls, whici(h prioved( very
1use iii. As timei went oii, t hey, like (other speciaiizedl pel'oiiiel, begani to b~e ill

Short supply. Elfiorts ma12de to Ideiitify theml thirouhgout various, liiiits otlet
withI somei succes's, arid. where it was ind(1ica ted anrd feasiblde, thleY werec i t il-
drawni froml whla t cvvc iioinslpeciialIized posit ions tl lie :k were occuipviiig, and werec
assigi: _'( to hiospitals ill wh ichi their. prey iols train nii.r could he lit ilized.

Opticianis

Opticians also proved usefull inl eve clinics i('ti thev enornimus task of fit irigr
and adijulstinug spectacles arid liti th lIa rge nimournt of desk work, especially thle

cop~viiig of prescript ions", which formls pairt of thle rouit inc of at busy eve cliliii(.
XWhiel i clinlic did riot hatve anl op, iciali onl its, staff, every a ttemp~t was% n1a"le to
fiiid oiie who c'ouldl be wvitilidraIvNN1 front a nolis'pecial ized posit ion a id uitilized

inl thIiis slpecial izedi ('apaci t 'v. 11req uvtieii liii c'liniics iii~li wichi olptometrlists were
niot 11i55i(riedi o1' ill wvhichi the wvork wa-is too heavy for t lie asigi id sp~ecialIizedI

persolili, tici hle opt iciai r was t aglight to (d0 refract ions ui ider. thle suiperv isioni of
the mnedlical officer. Oii-t w -job trainii ii of bothI opt ometrlists and( op)t iciains
Provedi sl rprisiiigiy successfull Ill mevetingp speciitlizvd liied"l.

N iirses

I'Ilie atssignimenit to the eve clinic of a ruretrailledi inl ophIthlmllologyV

grea~tIv Iiicreasedi its eflicicli('y. Ilt thle opera t ing r.oont, less difclyWas

expecrienicedl, becaulse rot at ion of liirse's Wiis riot thle rule Ini t heml, bot oil tilie

wvards, thle custom Ill lililiterliOs hospi~itals of rot atiiig i11'illrsii pcr11SOniie fr'c-

q aen tly ('rented d ifficunlt ies inl thle care of 01)11 t lilmlologric patients. Ill thle
ahbselicev Of a specially t ra iii ed nurse, ciii ist C( pesl)(5iiiel assigniedi to thle cliii ic
were frequeiil I I aI iii ed to hrand~le s'onic of thle rou t ine work, especially, clerical.
Thile also assisted thle medical officer ill miiior techiniicail mittet rs, lit](t 110

malt t''i how 'ompei~teiit thi' vbclv te, fver full * compileiisated for thle
lack of experci'edi~ iiuiises. The (vlei'a t ilstni'timeiit.s used ill oplhi tlialmologic

wvoik requii re t ie most exact in g care, N'dili'hi canni ot b~e Ivllea i i iud ci'del pressurie

and( withiiir brief periods of t iitte.
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1 tilizatimi of Space

Eye cliiric,4 iii gvnvra it'o11i5itzlk, staltioni hospitals." and d iýpl ).,) riv~i,i were
mo101e or lt'ss of thle sal.'e genlera I pat tern. hoth Iil thle [*ruled Kiiigdorii an1l oil
lie Continenit. It' thle hiospital wvas houisedi in ~Imildhinigs. (hleopitlaioo&c

and1( ot ola rv igologic serv ices, igenera liv slhared it bihldin g. whuichi soiliet jutes was
a im hise)lt. Whlen thle hosp~ital was under caliiva1. a doublde tenit wnas luslallY
ie-s'iVtl for thie se 'ricit' Thie ph , vsical Seturp dlepend~edl on thle Jpitefel-ct'5e
and1( planningri ability ofc the officer lin vinirige of thle eye clinlic. and1( it was *sull

po4ssib~le 1t) Secure at fair. est irlia Ie 4)1 his adriiilist rat ive capacities by hi, it iliza-
I ion of thle spavie assiriiedto h4 lim.

O plt halriilologic inipa t vlens were nisnluly cared for ill wards- shared withI
ot ola rvii~gtlog-ic patilent s, thle tw gr) lJ)s. however. beling separatedl. Ill
occasional inst allations1, ophit lialmologic pat ienits wvere tcaredl for i~l separate
W1ri1ls: t h is, was alIwayvs niore d esirabIle. b eca use it perm itt ed closer con t rol of
riur1sing, ca1re a nd treat hlleilt withI speciatlized equipmienit bty thle medical officer

iichar~ge.

Operati on.s werei soniet jlles performedl ill the generall operaltiiig" roomn,
"sonmet jles ill a rcomn ill thle operaling sri itu reserved for 01)111ha I rwlogv., anrd
sommetims(' ini Spacm pro ided for this p~urpiose in t11e cljinic. Oper-a 1ions, ini lie
clinici were (lesira 1)14' iii one resp~ect. iin that t hey permitte c '1(ompllet e conut rol
by thIe i1rmoo I mibu they haid the disadvantitges, of limiting, the supply
4)f instriumientts to those prov~idled for 4))11 iiliailiit surgecry, wvlereas inlst ruj1iflenits,
from Ilth flililli opera tlug, suite4 could oft en have heeii ursed( to advanltalge.

Ill the early'days oftOn 1ie Europeanl theater, the sulpply of sp~ecial instrumnieits
was barely* sufficient to carry out routine oplithlalmnologgic work inl thle six
"genlerall hospialsk thenl functioriinrg. None of the eqluipmilent sent from the
Zone of Interior ;ni thle fall of 19412 was (veil openet I in lhe United Iiingdion, all
of it beiiig Ira issliilpled to t(lie i\ Iedit erra rica ii areal foir use in rithle N orthI Africa ri
in vuasiori.

TIhe immediate problem of sruppllies was solved by thle Theater Ch'lief
Stirgcon, wh-lo was; abe to olotaini 12 ('oruplte s(et., of 01)11litalinologgic instruments
andI heavy equliplrtlv'lt from Brit ishi 54)nlrct'5. thlrorighil re'verse lenid-lease'. IDist ri-
lbutioli to the geiit'ral auth1 stationl hospitals fun lct ionling. ill the U~niited Kurgdonui

asat first more or less i'e a arid Ihaph1 aza rd p.~artily Iecaluse most of thle
e'quipmenit was nonostand~ard arid pairtly btecauise im'ihembes of supp)lly depot.,
wvere not) familiar withI oplulhlinlllolo-iric materials. As, 1111)4 passed, thle mal,1-
distribi bted pieces of eq uipmuen t were loca ted and redist ribuit ed . Evenitul natt
material I tg-a ii to be rece'i ved from thIie Zo iie of Inter('ior, an h11 ospitIalIs could
be( suipplietd with standard equlnipmen('t.
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lBjertl-a11 s~ctvee n for, scttilttie r, were~l alsto iever, placed oil thle tllilesý of

ti1logIt)c equipmenit.ii B~laickouit cloth oi- b~,lacik felt wa, u.',et for- mak~eshift

(Ind", inl whlichi coltiretl andI white, objetts of sniitablel diaii iter's wen, inser-tet.
Ili tlitv fall of' 19-12, pet'risi.Ioii no, olbtaiined to phlace anl or-der for. BI-it isl-

tMade slit IIIIjI)s and tl-ntl irIllt tictit)-t)1 )t', which we'vt' lacking" inl Unlited 'Stalte,
t'tltiptiienti lDtliverv ".;I, velv slown , ionvevt'. andI it was 110 ht Iit 191 that
12 slit lnimps nvere 't eitet I )I11 . t riti-btted to stniaIegzic locatijoni ill whitch tl hev
eti0tlid be isetid for. thle htr-est tr~ooP cotivetli"t ttioti. tIhev ser-ved iunt il aIfte tII -ta
After. 111at date, over. anl 8-tIlotit I per-iod. 39 slit lamnps of Unlited Shtate natti
factiute were t'vcvi~t and a(ldisttIihiittctl, and a fewv 01hers, becalme available fi-olli
ciilptulv izieh(Inranl stocks. It wvouldtlhave beeti ilesiralblt' to have had a le'ss
compijle'x anti4 ulitite t-it~gt't tvype of slit latiip1 fort fie~ldtlnse, bitt flo. hospitals inl
lie rt'ar t lilt, typte supphliedt "as quite sat ilacto;-.

IUntil lhe Ilate suiittier of N943" then' nwas a g~reat scartit V of tlintlertiiv
eqhutipmient for. the niamia1.emetlivt of r-etina'l tletaclinvietis. The teleicit was thele
ment bYIII an ira I I emtI I I t wit 1i a Lontlon IfirmII, nvI Iiit -IISIIp plied thIt' eqtIIi pt[itne t otiI
tall to Ili\. hitsp~ital which rt'ptirel-v it'~ st'rvite. Hramiiii o~llies ill stvt'rall of
Owe Iar1-t'r titie's tiiatle it possible to) meet r-ejuiests Ir-oni all hospitals, in the
Uniit ed Kingd~tomi w~it u a few- hours o4 theret it of 4 iev rall.

IHand mnagiets werev also scant't itnitially. atid thle nlet' was meti by ilite
1i1ilizatuiol of Briljish 1)i) jimbi' JagriwIis ton teqitisitniti. Tlwentyl gzinlit (Adlits)
tuagnuets of' Br-it ishl niaifactttrt' hald b l r-e(uiisi itietl uintder nt'ver'st leind-
lease, butt priority rail.,ls fom lthe lit isli A1.n1iv antI fr-om Russia tlela veil thevir
delivvirY. By the late stnimiviet of 1943. 12 had bt'tii ittttlatnl tlistri-blut'th
andthtle iviiiaiiitl. er v v rertce ivetd over, thle tIt'xt 11; lntoiiths. ( 'otisider-able
ingtenuityv was displaveil ini thle tiioutigtuu of the Bt-itishllna~giit't oti a carrliagt,

(higrs. It0 ant I 11 . lIn thle tineaittilie. aicse haind ili.)gliet:; hlat begitmi to
arrive fron tGlit Ztoti tf I einOr, antlIwbfor-e 1)-tla, v t'etvit *vhspital inist alla tion
inl the Unitetdt Kitditlot wa-s supp~llitet eit htt' wil)t iIhis mlodel. which pt'ovetl
exti-t'tiiev saItisfactorv. or. with .i ali-itisli zi.1111 ungicta~n. 'xpt'tiniet'iita tests
Ciiitluit'le ill several hospitals S~lonved that the Lacatr tagiziet was lijptroxi-
mnately equal ini pow-er to thle Ilargi' and r-at her linwivit'ldv Br'itish griamt nain-iet.

A liauiiuiii't-tvpi' ollit linlttoltggic lamp11 was grevatl lv et'tled blitt never
suupphit'd. 'hue lack was ovt'rt'otie livY iuigretliits ittIjirovisat i0i1S.

Earl1 v ill thle war. tHit' Brlit ishi hath developedt art1 exceeding-ly u1seful itt'l em f
op)httuliltttlog~ic ettuimipnieti tltstil-it'i as a1 pt-tablvl tefa.ct ionl set. It ctonsisted
of t0nv eq itipnuit'i titecessal rv for thle per-formIlance of fit'lds-of-visioti tetsts, it'blac-

lionls. andI external and14 inter-nal eve vvittinllat moms. Witlhi the wvtodelt' box ill
whlichi it w\as patkedl. li'~the i ,01 of t his itm et., wabout 75 poundiis, which niiade
it potssiblet to trnllsport it w~ithI lit the difficiult * . Thet vit was part vinlirlv- ltst'fil
I'm iva1cliat toil a111dl iimi~lu hotspitals and for tOli ptr-forniauice of eiiier"rencv
r-efr-act ionls. sucthi as wt're rIqutril edvwhen WAA( pel-stuiiel wtere rt'itidlicted as,



I III
*1ITi



or2

F.. I



I V I I:, H: F I I \-P I( I, I T I I I \T 1 1: Jill

sow

it'll - t,) .

-AI Im

T h l. -11p ph l"I fill- 1]-,- 1) H it, 11,11111,41

[it,

filli:1 \0 111" III. do .!i

Till- -11ppl.\ III(AI(*:M()II-

>IwIlw I It'll I-

1,11 will,( 1. !Ill. 1:11th, .11 1):1-11.

Care and repair of* instruments. Till- -:11-c III 111,11c:114.

- 11,111!14.111- \% :I- ( \ 11'111111ý1 ' \ ItIl!)III 1ý1111, T h '. , \ :1- :1

(O lIfT c (IIIIIIIIiI.Ill. ;I p l-l-cw Il''Ill ý\ :I-

Jill, ric. I,



102 ONt I'll1I A I.N1I ( L( ) Y

i ist ruiimen t " requir le. Repeated'( re(j nests" that1 sharpii i is'rlilulevlits be properly*
protect ed and packed inl st roligr coim tljilmel's evei it tinli b)ore frujit, and, t oward'(
tile enld of the warll, thlese it em., tiegii i to he received Iiittin ci bettel. coiidi ionl.

The repair of (delicat v * eve instlumien t s presenited a d ifficuilt prob~lem. At -
temlpts to hlave onle of tile lilv(ical-(tejot compinlliies trainl lersoimniei to repair
a 11( shiarpein the I einever prov et d at isfl t oirv, w Iilc jet 1 w cas sea ei su r1prisi i i, ats

11' 's isa-lthcilt art inirlg-emeil ts Were ma11de Nvittil onle of tile large- ophi taill-
nilei-inst rumleiit houses ill Loiidoni to han11dle tile wvork, but becaulse of a1(itniiiis-
I aiitt e alii( othter dithieilt ies, ttile pian ii as, not carried onut. Thie tbase op)ticil
shop) in thte Etiropen ii Thieater oh Opera i ions wa-Is of Some a1"ssist aiice illi ma ki iig
minilor repairs O)il suicti eqtuipmient as, 3phtitialmioscopes, b~ut ttile problem of

stir~)iiiig 1)t t inioio ic st ruiiime ts was stiii uiisol-edt at thte euilt of thte war,
a11(1 tile extral 51ip)ilies whiichi had~ thad to b~e niecessitat ed for rei)Jacelentvi of dull
inlstrumlenits repres'en ted coilsi(Ierablie wvast e.

TRAINING IN OPHITHALMOLOGY

General Lectures

The seniior consultant inl oplithlalmologv gaive lectures inl ophithalmology
to fhigtit surg-eonls at the tieadiquarters of Itile FighithI Air Force, Highi Wycombe;
to ttile optit hiimologists and otoiarvngologrists of Itie First mnd Third U. S.
Armies mnlid three auxiliary surg1-ical groups. anld to liiidividliail ii its, Such as tile
77th Evacuiationi Hospital and the 7th hiad 121ti Evacuiat ion Hospitals. Lee-
tures oil nursing- care inl ophithalniology Nwere also giveni to nurses stationed at
the Field Officers Training School at Shiriveiitiam. lIn addition to t hese special

lec tires. montilyh lectures were giveii at 1tile stirivenliiam, Training Schiool. By
these means, greneral policies, conicerning emviergenicy (-tare inl ocular inj uries could
be brough'lt before botht specialists anid Medical officers (general (lilly). s0 that.
specialists could coordolil nt e p~olicies a nil greneral-service medical officers wouldl
kntowv tile general principles of lie c-are of eve casualties.

lIn May 1945, the Medical Field Service School wvas reestablishedl near
Paris, aliio lec tures onl milit arv olpltlialmolc,-zy were made part of the course,
whiicti was part icipated in lv nu rses as well as geuieral medlical officers. Lec-
Itires to nurses p~lacedt Ipart icular emlphansis Oiil tile nur11sinig prob~lems of iiewl 'v
bliinded servicemnien. Lec tires aiid demloiist ralt foiis oles-ifiied for. medical officers

pliaced lpart icular emph~tasis upon til lie ecessit v for careful iauidlling of all patienits
with eve hinjurics, esp~ecially pei'fora ingo wounds of ttile g"lobe, auiol warnied
agaliiist the performance of olplithtalmic surgerY inl forward hospitals by officers
niot trainied inlI tile spe('ialt *V. Othterwise, ttie lec tires were along the sane lines
as Itilose giveil ill tile Unitedl Kinlg(lom. lhey elaborated onl the conitents of
tie Mainual of Therapy 2 anid indeludied such subjects as the treatment of

2 Maniiual of Therapy, European Theater of Oiwrailions. 5 May 1944.
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1)erfora t iig' wound( s, tile careit of prohiapsed I nitraociila i con t entis, tilie extract ion
(of foreign bodies, thle use of talsorrhapliy, tlie( t reatmenit of buirns and gas
injuries, and tile technique of colijuncti~a 11111la and of e'nucleationl.

Practical Trainiing iii British Hospitals

When'i the European Thealtetr of ( )erattions was etya idished , thle facilities
of thle Ina rgt36itisi tvv lios pit als, par~ticiilarly those ini London, were placed
ait tilie disposal of Uniiteld S-tates Armyv oplithlalmologists, and thle plan was insth-
tutell of assigning two officetrs at a time for periods, of 2 weeks to tilie Ito* al
L onidoni O)phthalmic IHospjit al in N loorieds atnd to other iniit lla t jot. As thle
thlea ter load intcreased,. it became more an tidmore tdI ificult to permhit t I ese
ass~iminmeni t s aii after 1)da v it becmetit impilossible. Following V-F D~ay, ani
at temp~t was made to put the plain into operat iont againl, hut rapid chianges inl
assigniment because of redploynmet matde it imp~racti~cal.

Special Courses

At the end of the warit iii Europe, thle senlior consullta ut in ophit halmology,
then Lt. Col. Jamecs N. 6 reear, Jr., N IC, arranged withI Prof. ]Ida NMIannt, of

Oxford lnim-esi t , for an olyiiizetl ous of letures fo )1 t litalmologric
medical officers who11 migh t be held over in thle Efuropean t ilia ter. MtDist plguisil t'
ophlt halmologists in Ilth' Unitedt Kingdlom agreed to part icipat e. Arra nge-
untivt t were matde for thlit course' toI exten ('K1 fo 17 .July to 1:3 August 1945, aiid
to b~e at tenidetd by 40 oplithlalniologie oflievrs fromt Various utnits. Problems, of
redleploymeint andu chan tging assigtim('tts, however, p'mit ted only 22 offiers to
report for the cohurt' anti the attrition of event t lii; group was so gre'at t ha t only
8 wt're sutc ht'sfl in completing th li' ork.

TIe li'course includedl't approxima tely 88 hours of lect ures. Of particular
imntrst and importance were the it'duns, and demonstra tions oi nih t'brology

of th litvey antd cotigvni tJa ocular anomalies given by Prof. Ida NMainni; Oii ana tomy
of tlie( evte, by D)r. Alic Caevt on: onl tlie ist' of tilit slit lamlp, by Professor MIanini
Onl military plast ic surg('ry. by M~aj. Byron Sm ithI, NI C, Unitetd St a tes Army;

Onl opetra tive surgery, by NMr. Edwartl F. Kn; onl physiologic optics, by Mr'.
Cliirlts F. (iouhen ; on nt'iirol~ic cotiti tions inuvolvinig thle eyet, byv NIr. W. C. J.
Williams: onl det achmtent of tlit', rtetina, by NIaj. D. C. Shiapland , who had

recently replaced Sir Stewart lDuke-Elder as se'nior 'onisuiltanit Iii 0ophthlalmology
in tilie Royial Army NIetdical Corps; an otl 1 perimetrt , by NIr. II. NI. Traq uair.

Extcept for d isa ppoint mtent iii lit'- at tetnd~anice, wh ichi Was intevi t able bte-

cause' of tOlit time at which thle courst' was givevn, thle sert's of lectures a iit
demoniist rat ionsi provtet to b)e at grteat succes, stervinig tiot onily as, at rt'frtesher
co~urse' but also as a r'in trtotuct ion to academic ophlul lamology. 'lhle orighina

3Rvport. Ma :j. F. 1'. C'alhu to001 senior consllitanit in (1)11 italmology, T heater Service Forces, Euirop'ean ThieateCr,
4 Nov. 1945, subject: Course of Instruaction0 in Opht hal mology.



planlt t1, liaf uter I Ie( toriiial coul-sc, siiiall gritp- iv1of oficer,~ sholdtl dto cliiiicail xx ork
Ini spej'cil lii(. In lIliol()li. ( ).Xfurd Bl. 1 lilnirhnIIaI . Ixeels. N ariilicestrer. EIltl-

I o fiaI' I a 2d wi~ iiizatlIn tI l(sp IL~ I Opl (I NIn t litIiooz N Iri uit 11, N Ie ( mi~ oof Iw2S

whicihl ~\XI to (li'st,'liiihitt' potlicies ofI professionial cae n 'lt winlit diet III ~ (IIacIIv nI d
IleI I 'lodl of SolIrtI Iu (it IfojilIt I1.1 lolotzi-I v ItI IIII1. . 1)lJo lel Iis , a s .VeI to extchaii1-4
prof)ess-ionlU vie\\, oi ti 0) he related subjects. 'hi'll first hhvleet m of thlis stlclet ,v
\\liicli wa li'ld at lie same11 t nu' t1ht11 Iliec Oxford ( ole'nt's~s of1 ( )i~li tin huttotl
BI-Itmili) wa..s ill sessioni. w,)s aIttelidedl b\V 29 opihit ilmliohw-ic e itni Coups.

1:') Novembelitr 19431, at Ili Alll Force' lent'niohjrte's iit'all Loiildoii. 95 \\eret preset.ti

Thue ince{tillw, of (t( lie ocit werne ofl grvnt Talue. pr'~juo\ idvld a1 flt'uiii

fon' tiut exla o2'(f RIdeOS a1uitl opliitolis: stliluuiihihtl stielilillit iliterest ill op)it-
tlualnilolt.v: '1id, moilst impornutanit at tills- spe(i'll tillev. Illunruimslied of licers of

soldier'. LId'tlii fn'u i'sai Olt, ~ oifh udiw H

~Vuirilii' I':ighitl alli iuicreasmiiijv 1,11--o uiii11blalu of (Iiuetlical offlicers 111.1idl it
iiiijiiaettle' to colitilmle (the soci'tY .a41,0o1il1u, to thle o'.ia 1 plal n. l anI-ie-iounal1
fleet Iuys weeslibst it it ed for thle -'eller'll hIleet iiw,'. Th'liee Illeet iu~s w

held at irre-c-nlar iliteivalsk ill thle base set bls, at first ini thle I'llited l Riiwdomu
arid Ilater o)it the ( olutilit'uit as well. The first l't'iolial liletlin. at tendtletI by 27
o1)lithlalmluuldic Niedlical Corps of hjeer's. was hield Ill ithe Soulthiern Base Sect oin

attoi Satlbu. on 17 April 1944. The second Nvas livid Ili thle W~esternu Base
SvtillatWhitchluuirh. oil 20 April 1944, withI 29 *iat tetidaice.

M leiubel.s of thle soeiet\ spolisor-eo t li EIT( )1SA 'JolIlal-,1 of Oplitilialniolo-v~
issules of w ljlviI appeaI-vd inl -hulY. Septemube'r, and Novemube'r 1!94). 'T'Isl slnivill
unullnIO~it'ollaplI4 'I Iubllii('a Iiou wasn x riil unsef iii, anid it was "rre t lv re'rrv~etIid
N\ hlli thlit prtessulre of work ill tie t lieate i' aid t lit' difficullt its of lpubilica t ifl1
forced( its, tisconltiulinalict. It tonialit'lie lists:- ofl Ite lit dirt'ective's .1i1oi cirtciulan.
letterls. l'eipouts of' nlew Inuttlious of trtat i(liet, simr2trestiolls o 101' lllrovis.1tioliS. to

take thet place ol deficieilt or Iluissinig, eqlulipmuenit. scienitific IlotI's. 11)11 ot her
iniformhationi allai& t lit satile hlt'es. Afte'r it wasI disconutiniued. iccasionial flittes
Ol(1)It inluuw a1pfta ied ill I lie Niedital1 Blillt't ii of thie EITO.

l'rt'ojl~let coui1fereiit'es welt' he'ld bet we'tl ille sc'itl'o conslshtanit Ill opllt ha!l-
m1olo~'vanild thle ('olsistltaIilIs of tine vanrtiiis base sect ioliS at t'l'iiitlv

con Ve11l iCI t loca tion is. After I -d ay, t lie r'e-ioll.ul con istiultanlt s 11et w\it ii ach
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other, and. oil occasionl. witlilt Ithe senior consult ant III oplit halintologvY to (I s-

vi1155 broaid policies oif opht liafittoloi.C ilc cte mid 1o iroll 01t dillictIlt ies. tm
sa *ll Nstvst en l ptas Inhto ol'cct on I tie ( 011 itielit azs ooii as. possible. As

tfe' war lproZl'('5-sedl. the load of w\ork iiccessaril.v l'edluce(I thle niumber of these
Meet III(Is, wiicl Ic, llo\ ever' oleW III liiilt portt a lcis the lituliilei (11 1h decreasedI.

British4 5jpecUllt V ocieties geirousl0111v extend~ed All their faiiisto 01)11-
tI alIIIolo-~is1t sIll thle United St at es Armyi Medhical (Corps. anid twas possible
tor. 111,111 of divIte to atitend tit 'lie lnual and other mleeting's of the Oplithll-
ii lo-Ic'll ,.ocivt v 44 ilie United Kiiig'donu., the Oxford ( olloress of ()phIt hall-

ati10\ .1d i lie ,-ect iol oil O pht halmology of thle Royal Socivtiv of M1edicilue.
Everiv eflort w as deali to l)ibieralize policies, So that itas mnan v offlicers as, possilble
(10111d at tend these Iuicetnig's. Ill addition to tle scietitific stituminlus thus1 secured,
the exceulia ug of viewvs wa~s productive of nituehi "ood will between t liekAllies.

III Europe. it wals p~ossiblie for mally oplithtlialmologrisls Ill the M\ledical
C orps to at tend tl( lie met tugs of thle ofplithlalitiologic societies of Paris and~
I I("e. ( phit t al inologic officers, of thle Allied armIlies were aIwa vs, Invited to

at~~~ t n me inis of t lie 1. niteid S-tate(' Army. opli t hialmologists ill tile United
Kirngdom and onl the C ontinenit.

CARE, OF BLINDED CASU UTIES

'Ilhie o)-Iriginal plait1 for- tile ma11iuaviementt of Iiulitedl States Armly blinded
('UsMal tive5 Ill thle Eulropean ii faelt (' of Operation t \%.iItvs that t he 'y shliohld b~e
sent to St. lDIInistan 's Inistit ute for' thle Mlind, ili England, for at period of
rainling. befor'e evactiat loll to thle Zonle of I literior.. This wa-is a Brit ish inst i-

tnt ioul founded Ill World War' I to I railu service-blinlded casuialties. It be-all
tIlod est lv an d11(evel'opd1) (o i j t 0awell-rut11 ill (( ext t'emjelV tusefulI ra izat ionl
which conitituievd. dur.11,ing th veal's of peace'. to look after the intere'sts of its
former patielit ts. Pr'i va t el ,v enidowed . it was alwiva vs a p)opular ca 'l se and1(
at tractedl sufficieint funids, to permit it to function onl a quality basis. At
lie out liie~ik of World Wau r1 IIit was read lv to receive Brit ishi ) bim lded casuial-

ties. all of wvhiom received their Iiiitiai tl'ainiitg, there. Its, (direction lix Sit' Iam
FraUser. M I. P.. who had hiimsel f b~een l'Jlidedl inl Wor'ld War' I, its, comnpeten'it

eacliing11( 1tf',ad t fitte 1li~lderstI' t(]inig of ti( lie s~'l~e of tfai inlie bliitd(
made It all Ideal iits-tittutioni to receive wvar-bhinided caIsualties.

fit thle hit e suimmer' of 1942. S-ir. I'art FIrase' visited thle U~nited'( States
SecretI tr v of Warll aind offered the facilities ofte ilistititittioli to LUnitedl States

irlli1 1r'v caslimil1ti('s blinded Ill the Eill-ohemili thteater'ii~ a watdii evactiatiOii
to thIeo Zone( of Inite~r'ior'. The Secro'tar'v re~unar'l-d(l tIle, sugge(r(st loll as souttIl~
anid irequestedl that tile ( 'liief SIl-rreojl (of tfile F."(1'oleilit the(ater' (eterinine the

f'esiili vof tilie temporary, Ilse' of St. Dunistan's, for the ('miii .1nid t'Iiiiiltg1,( of

sel'vrcerimo'li bliltl('d in t ha t t heater'. The se'iiol. (conisultanit Mi opli thlalmnology
liive teW ooI ti( le int ittut oio, whiticli \\as thlen tetmpoi'arilv\ locate etit I'b-ellh



aullv "a~ g~ea I lv a ;wt'~~'tI ~'i~l iI lit Ir~ Ii i/a In 4'j ~ I A it a li 1 )1a itili

Nre4to. ale t 12e milde-;r 4izifn~ and and ivrepm-t~v ied lat' hleailti"

all vh \\Is lijletlýc \\ it ile(aI4'iz tm .-4.ilil.a l I.11111

filc1iltlls. T)heveTl. nter hlii 1144t -Soltll'i, there iii 11le itthiiii 8ziiee b ien di reictl

Ile'plal" Thd e Sen'~t lbev ' m.l 41 lilt' l (?. l rlli..lan's t'Xeft'eltt d wia (lvait'4tla tttl 1
thea Zime (it lth e vlue a ii ii ''liI a1hit Ir'tI.,t 4' eiih v Iiiii

i Ti nihe'' liet Unitedazeo S ate tArqiaht Wino' had hiiua- \kll) ule'' 11.14 ' w Imth 0 l4)s

111 8 21 ( Sepleu~t 2 hehr 1944. \\i iuad' Llette to. 11. Diwatni~i('( 20i thecvini'o

i \-I wu~' Itiltk eI ) I i~tt'4 IsIai v a I4 u IS'Ii I 14) 1fil ;l~ t I ll f r r I hItI)-' ( 1' I fi't ) I I hIeI I i- t -I 1~l4-
A r) Iiti _ s't1 14 tIt vIIos\\ ne I ) h ll lim le wt III'il liat, 4)1 Iit' ti lljet R va( I114 ()lall a

tea 4d l Vit't'' (11 t ) bvt i Ietle I(4 ) It a ll I h e ilt u l farc. l iti .4'111. 4') t I~z ll in

i r iiedi'a t here,4'l It \ it l imn. 1 m.4 sml VIi) IS 4)1 (I ii' 'lihzV >ts,1 'i.tw n) cmv lehi le llva

4IV niP,11'itii fi l ~t. (I l h fet. ii Im Sir.11)( lI raiiuinr-. of I he bi ndt t h ar bitle itis, 1S1t .li¶'44
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Ill aio 1aloll af satlv iiat tii ) tji~ II1 ,( 1:1(111 Ir vitv w~. t ( ret iiil p I t) lit ou of
I iltld iv a4111 lro i.\sit'and i' i v~1il tli ho w ila rti. ,\,N O\I~ cv ln 1n r a

liltt eIriat i a, bu ti tir ' re and on lt' wl i fIlt'iIIvt a~s lit a1 olle I io anI I Iv t'II -
se,_rll~llvil i lld tlt mate ial a 1tIv rlipii I t Ice ) tl~ rIv N\It'It olita \lneI in thlled co(Ni

ol ' . li es aro ltn o ied ofII 'l'rIost Ilie. Iol \\ent iniiii aol taW I is\\ III sine lso mall v
It')I i lonot ona ke i at' CeIls vi of I't' )I..t I( I(tI,;'l I II, I I IiY Nv cl ae re lt ' I 0lled o' litvrItl' it hafi

Z- .i' oo t lit'rio vale of at pr'iompl5t proision' 1 f i~'5 1111 1) lit' v aftiet r rto

t'trt't't ofi iln ii jli-v posve . liotig opr be v~- ioued of', eanimzsir I mig e afitha o
allv tilt5 :loti 'itv Illeait5, t al'levia tled div~ atatpsyc i :1 k whicth 111 tinslle was tie
siabe iiiu th ve, I94 91 evsw'etljsttll'1'la tiIt I Ie Arj
i\l sI 'tl a: I liedtii . a ((tji i titv i iil lv I g ii i a

Ftcroml ill bv 1944. unti vli tNe tnl ofarn Itoh was lit a ilolt ofro s)Inlv lofo,.

1114)14 ri'fle wa ilcaIoflinced andolil t he w1)1 m I le t' vst', of co i ll(c1 tion sandk't prv

.l w 11-Illel ilhti r11 ant'hip ing it il1 to t ltor Ithe I l it' Mirt ditctal NM 1edica l lal ortar atn
ofl s1i'v.1c-o ilitlice it lv ast ip 'hit'tl1 asr soohl asp0lit lt' iweft'as Nv s l iv So ii1. 101

pvrlit' lrmy oit'l t'h e oal of eis'ti in faliut v i. den t IeI\-I11a1 ci( t le lt'tr t orro w tii 111111
IlIt'tl o o~~Pil'' t ae 1- i4'ovil pl of 144el org~let' whicho ve was oild not tulat, ass'v stothu'is.

ba1ecIt' was l is liliir I 12 ps i tiv l'thro ught co'x a i toi l of hat liert' woiltlr l fit er. a t'tf

Vfl'tola4 hofspit rtihtal t'lt, oIvilo et heii Ilt' liriit-M tl liopsuztltan. vi Woth is t \\-It''Iv
rtst int'tle Drini it'-Ziu t i ro thater144 1ee were tlassý (1vt'vd' hand Set't' tthdeet froml

a Swvc Ing. anid foPit'iritovii 'r tws01ion waus nd that thissIotk tniit h
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i 1i11 detliliil(e. The e'xperiencte Of Woirldl Wari I inicatied et!Ihat 2 l1treent of all
('ilS"lilitit's wouIld r'equirie art ificiail eyes, a id lhe Brit ish1 foiiid it li'teeary inl

thait mar tot have a sii ppl (if 88.1)0) art ifica * eves, of wI ijel 20MOO( were used.
lThe Thieatter Chiitf Surirgtea.llrigz. Gieli. (later Mia. ( n)laill R. Hawley.

wa!ý iuilorinet of these faits ill a1 lettecr addriessedt to hil l)V 1)v lite senior con~isultanit
in ophithlaliiiologv 6~ Ja riraryv 1943. 111 t his let ter, ( 'Ioloitel Vail also inrforiled
General Hawley that one or tw'o firims inl the United! States were nidread *v an
facti rinig plastit' eyes and, in line w~ithI Brigadlier lDnke-Elthr',s 'sui"gizeslion.
statedi that British tecliiiciaiis. olice they wvere talzligh the' initihod, could
probably t urn out these p~lasti reyees '1 n Iarge 1liii mbers. Gel ieral HmIt *a w v ct lI-

en r-redl and directed th a t a letter ellibodyinrg th1 ese facts be( prepared for tilte
at tent ion of The Su;(rgeonI General.

Tl'h prolblenl, hiomvevt'r. was solved inl thle European thlea ter whlen Lt.
(later Capt .) St anley F'. Erpf, D)C, worki ng withI Capt. Sidlievy J1 Kara'sli NIC.
at thle 30 Ii evnerl Ilosl~ilal, developed4 a 1et0110d1 Of fabriCat iHiiz anl art ifieial
e'ye of sv lithlet ic resi Ii. Thiis pro~cess 'oinsidler'ably riliiniirii'ed thle usuial period
oif deliav bet weemi t1 lie masuii't'nlil t of Ilie pat ient for a prostiliesis a id thle act nal
lit ring of thle finlisihed eve. The sinliplicit V itili (I efect ivvijess of t lie me1t hod wvere
so st i k rg t hat t Ijeeoficr weleq req- ivyt'std to senrd a prelinii)Ina 1w report of
their work to t li Theater (Thief Siir-eoi. Tlhiis was (lone .5 ( ctobver 194:3.
Later inl thle mlonthI, thle senlior conisultaiit in ophithlalmnologvy, wvho had returined
to thle United 'Sitats on a brief nilssion, preseiite to th l vie detl lDivishioui Office

Oif thle 'Sur'ge'on ( eneral, thle mietliod developed byLeueanit J'rpf andt Captain
K ara sI

A re'quest to thle D enita Diiiivisionws ulii e tnIi rogh t li Clief Suri orni,
Euriropeani Theateri of ( )per t ioiis. for' thle vst ab1lishilletnit of a1 conurse at thle 30t Ii
Geniierl H~osp~ital, unuder thle direct ou of l-ierielint Erpf amid Captain arasli
to tiv~ lasi n nny riiari (iA WN ofierus possildlt iii I li inukiiigof artificial eves by thle
hlew iiiet hod. TI is 'ourrse, w~hicit' lustedl 14 days, was est ablishied 24 Julia. n*aiv
1944. It was Iinitetd to dent al officers who hOlatd (olie priosthlet ic wvork withI
acr ,ylic. Onily 4 officers wer'le t raimied iii thle first course. but , as experieiice
d evelopedI it leca ne possibIlet to tra iin alil a vtragge of 10 at a1 ti rile. Before
D-tday, a1 dental officter t rained ini thle mlakinig" of acry.1lic eves was, workirnz- ili

ea- Of! ilv I .*'ý p gl 1 ira . itai in tme theta t er, arid, by I lDecemnber' 1944, 56
g-eneral hospitals iii thle Uniitedl Kiriitoii andI 22 on] t li Continient wvere thlois
sti alvtl. It w-as foun rd t ha t it was hot possiblle to it ilizt' thle services- of thlese

officers prop~erly~ il tri anisit hiospi tals, anrid t hose whlo Ihad origrinamlly beenl athiached
to t henm wer'e det achetd a nd assigned to hiospi tal cenitetrs.

Before thle pr'ogr'anil for tS lit'akinrg of acrylic eyes got unditer wayv, a search
hiatd been m1ade almong, enlisted iieii in thle European t heatvii' for experierlced
fahica twor of artiificial eves. None could be a foriund. It wals, t l(Ii erfore( necessaryv
to rise the fac'ilitites kinitly placed at thle disposal of thle United Stateis Armyi~ by

.i \hmoinnin LtC



thev Brit ishi. T Ile iraIv 1-.11!''1vI Iiit (1( not Iprt)v sat j sta -I trv. I Irit Ii ý;IIfatciIitIies
Were 1IIV8eager. 2ii!'a 21 jiiot of 2 to 3~ ilomit s t'lajpseI Voiintlt 16 Imi of t1e 2i1)oiiit
Invint fill the miikiiiir of the eye to the delivevr of 1t1 lieliislieil produtit Fit tI ing"
'ouild Iev oinly lby ajppointiit , z'nt amid tlevs of 4 to t6 weeks for this puirImose altiiit

were not Iliiioiiiiioii. NVXhiei thle ici ,l * c-ve pro:,zraiii wais olmee oj~erit irg,
eflicieiit I. tlit pemioti fromi eiiiclt'at ion to thle lit t lug oif t lie fliiislied priostheitsis
avveiiagved onlI 2 wee ks.

Whvl( Thit Slirgt'ori G~eneral visitedt the thevater ii t lit' tailv sp)ring of 1944,
lie mas st) imiprt'st'tl with Iitlit prograini t hat lie initia tetd at simiilar' trainitling- pro-
gramn ii thlit Zoiit of It nt'iior (1p. :15)

lIn ani octcasionial caste (not iiitw' than four in thle whole theitate'r). t lit' teye
socktet was irritat 't by t lt' aicrylic prost liesis, and aim allergivcontjuiiit'tivit is

r'sumtt'd. ll tint'. iiis;tantt' tt'sts slitweti that tin' ofl't'udiig lZsihstaitet' was the
liquidt acrylic ill~ioiiit'er antd [tot tilit' acryli c ptdiwtt. Ill till tof theitse castes, thle

pi1 t ieii ts wvert a Ide to wetari glass eves suict'ssf tillY.

THE, F OPTICAL P~ROGRAM

F"or sonie tinit' afteýr th li'tst a 1)ishl mtn t of t lit' Eu rtiopta i l iTheater of Opera-
10115, glasstes pit'scrii d Iby mt' Iica 1 0)11thlilltoltgit of licers wterte sl pphitt o)Ii

con~t ract l) * se'vt'ral optical firms iin oiitotmn as arramigtl li 1v li Wlia ter (10iif
Suirgt'oti. TIhe a rraliig' ineiit provetd aditlat't eit mint i troops litganl to arrive in
lit' theitate 'il iii -vta t ci. tiutniers. Tlitii tdelays, b'ga i to t ttctir. andii by Oc)tobehtr

19~42, n l1tritotl of Hi to 8 wvt'ks wvas 'A psi ig le v tti Ilit' prtesenitat iton of thlit

to remt'ldv thlit situa21 tiii from (t lit auligt of t lit' Bri tishi opt icia us. whlo wt're ovt'm*-
whelinediuttl witI tult'tsk of stiplv~iiig" lit' Bri tishi fortt' aill tivter t lit world ats wt'll

asin lt'e Uuiitt't Kiiigdtom, atil( who also hatd to t' rot o iv~ilinn net'ds.
A siniigt tIlioilt' opt ital umiit was steit from the Zoine of I iitt'rior. but it ritvt'r

fn tilct iont'tl aiii it l n( l O tobr 1942 it was shiiippetd to iev -NothtI African iittheatetr,

withloiit its pt'rsonnt'l.
,-ilicv t lie situia tion in regaurdh to lt'e suipply- of spet'tacles for t lie Unit t't

British Miiiistry tif lvilisiois foir ist'( 1li*v L'io-teti at's 1t'rstliniii' tf thit facilities
auth sliIpllits tol its topt ica I tltpart nu'iit at Ntirtross. lit'ar liltickpool. 'I'hit'
ori~gi nil pe'rmiissioii wa-Is for a pteritid of 3~ months.,hbeginiiiiig I .Iantarv 1943,
but th lit' Euiop'ait Thlit' ti. of ( )ptrat itirs Base O t(-1itici Shitp. Its Ilt'v liiiit carneit
tti lit kiitwii, rt'iaiuit'd activt' uziitlr t his arraiigt'in'itt utiiili 1945. 'F'lit' reIa-
itionshipi lit't wttii thlit Brit ishi worker., and thlit of itt'r aiit st'ven (twigiiiallyv'ig"lit)

t'iihiste 'Inel wthio~i ctmipristet th lit ersonneIiitl of th lit' iiit wvas alwavs- onle of 'great

1 0 tiu 11. t )P I ird: 'o S1:1itUS i on'~r ''I it~il'rnnt juwl suuj~pties by ( ':pf . C. E. lttiri, 91 :ýett. Pill. (2 Letter,
C:ulpt. Chv~~fv[ E_. UI'i, o Dr.* Dirwik i. V;0l. 3 Apr. tR'.sbjc:iepat (,of itial i'ropra.i:, 10.W
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cordiallity V 81( friendly coop~eratIion, and( t here is no (duubt that tile Comradeship
bet weeli tile Allie's phi Vi'( its part Iii tie highly efictetit work of thle unit.

A Lonidon opitical house (1 lam1bliti) (ontit iiied to bee utilize(I undier contract.
to suplYll comnplicatIed letises. iincluditng biifocal lenlses a i1d speciall t~Vl&s, of framles.
Ton facillitte thle work, part ielithlv- tilie (listriibution of thle fin ishied productet, One
of tlie enlist ed mlenl from the N oreross ins~t aunt ioln xas detailed to thle 11 amlbliti
phiult ill I ,otidori , where lie remainied unit il after V-E Myi . As, thle result of
his eflicieticy and thle excelletit cooperatIion of thle firml, a large volume of special
ivork was, handled expeditiously thiroutghouit thle wvar.

The stattits of thle Eutropeanu ThentIer of Opera tions Base Optical Shop was
always- inl doubit, as tno t able of Orga niza tion for tilie act ivatlion of a specific
base Optical utilit wvas eV\er received. There were frequenit chl rges of tile
eiilisted personinel, which wvas maide uip of n1ii.1 froml Various miedlicall dlepot
compatiy 0o)tical sect ioiis ordleredl to tilie st ii'.n 11m (llet ached service, but thle
Samie commanding officer wvas iii chairge thromghout the war.

Inl Novemiber 1944, q section of thle base 01)1ical shop %\-s mIovedh bY- air to
Par-is to supply troops in combat Otil thle C ontitietnt. Its futnct inning was
delayed by (certaitn tactical and~ Other eontsidera lions. Electricity was tnot
available d1uring. the (fll-, Owing to tilie fuel shortagre, anid miovelment of the
persotnnel at night was dlifficult later, Owing to the curfew impos'ed lwcau'se of
the Bat tie of the Bulge. Some of the phlanes, carryling sup)plies had to be
diverted to airstrips 01ther t hant those of their original dlestinat ion. Requisitions
were confused becausew of impairment of communicatIions, andI a tendency to
ovseroruler wNas evident inl requlest, from the field. Wit hiti a short time, however,
thle same routine of prompt service was estab~lishedl which had been in effect
for many months in tilie [Unied Kingdlom.

The importance of the base op)tical unit is evidenti from the amiount of
work it performed. XX lie it wvas first est ablishied at Norcross, the spectacle
requirement was less, thaii :300 pairs per mionth. Iln May 1944, 15,000 reluis'i-
tions were processedI atnd (luring thle remfaindler of the war thfe work level
cont inued1 at about 12,000 pairs per monthi.

(Constanut effor'ts were mallne to redlitce thle time betwveen thle receipt of thle
prescript ion anid thle deliver ,y of thle finished product. Withinl a few weeks
afte etilie utnit hadl begunl to Operate. this periodl was redlucedl to :3 or 4 (lays
and( ti mlall tiv1it0t a ces onl tilie C ontitient. when speed was essential, it was Only
a few hou1r., Oil One Occasion. p)re-criptions for 27 pairs of spectacles and
gas-ma11sk Intsert s were filled withliin :3 hours.

Inl add~itioni to p)rocessiiig, spectacles,, the base op)tical shop at Noreross
received, stored, and( issued all, optical sutpp~lies for the theater, iticluduing
suppllies for tilie base Opt1ical Shop (established inl Paris inl N ovember 1944.
It received, stored . antid issuedl glass artificial eyes; roc eivedl .processedl and
issuted mobile 'Inud port able Optical litlits ; comp~utedh levels an id (eterminied
Ope'ratIing proceduire';; orint we(1, and1 sometimes t raitied, personnel for Army
Optical wvork; and( rep~aired sl 501W ophithalmicl Inistrumlfenits.
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R ed vp]~iei oYIIIvIIlt i (I Ii(&'(v I Iew 1)in0 I leillS. Thie origitllalI phiiil xva' to
(IvplOY approximiaitely 2 million trloops I., promini) lv as, possible. witi tiall men)
-withI v ismil error' cq(IiilIpep AIII I lthir' iiiaxiiiiiiiii sJectat~ich reqiInIii-leiits; that

is, tw\o pm rs, to( oi-d iilr ui vlse. pills olle padI r of gnis-nrlask Inrsert s for those with
vi15111) aca it v of less t hani 20'70. Sini ce, however, serv ice t roops, iii which
vai Ie-Orv opt1ical mil it's I eloiigcd, . were aiil~l il)( t hose Schieduiiled fo Ii arly~ (lellov-
men lt. a pprox i matv ely tw~o-t liird i of .1ll opt icalI faied tics cellsei pewra loll ait j is-t
lie 101tue HIinlt requiireuuienits, were 20 percent or more Ii igher t ha ii they hald ever

lbecil and whenI mlost requaests (for mobile uniit s and1( spectacles alike) were
maulrkedI for inined iii e actijoni.

Thie problem was solved lii several Nva ,vs: Priisoiier-of-war stockades, were
screuened for experienced opt icw uls, and1( bet\ 3ve 0 and! 7.5 were thIius locat ed
aMid wvere assiupted to various, optical units. A 24-hour shift was set upl inl one
of tihe alssemlbly a reas, andi( add~itijonal equipml~lenit was provided for it. 'St o ck s
of stiipplies were (dist ribunted'( to all1 op)tical aindt s inl whiichi I lie demanad was lieu v .

('iv thanl pt iciauisQ Were em iploYeil ill Paris an ill nPAge ort abIle 11110s,
moun liited' bv t wo" VIll smiall-arnia o rdtIimaice repairi trucks, were sen t to 13eieuuue
aiind to Berl~iii 11y thlese meva mis it ww,; possible ill tilie last m1onitht before V-J
D)a *v, whlen dellna lsd an1tola~ht ica llYcasd to process andm deliver somie :37 .000)

pa irs of spectacles inl the Eu ropem T lhiea ter of O peratioins.

'Mobile Optical Units

The ori(,i n al equipment available ini tite Europeain Theater of Operations
for thle processimand u repairing of spell acles was tlie( sin~gle optical ii iii t which,
as noted. was senit to tile North African t heater lii thle fall of 1942. By D-day,
5 othler's had reached thle theater. I of which Was nlecessarilY retaiiied to equip
the baise opt teal shop. Up to and includi ng. V-E DaY, 27 units in aill Nvere re-
ceived anid put inito operation (figs. 13: and 14).

Tile lus,-t uniiit recei ved was, fit t ed w~i th equiiipmen t of st a Iidardl commllercial

int ended for utse Insidle a building lie.vvl-l cniils.Ntmc
a tt enion iould beeiu paid to its size, or mobilityv, and1( delicate precision parts. were
inadequatelyN protected. This was t li equipmnent Which was in~stalled inl tilie
Space(~ occupied inl thle Brit isli Nli ist rY of Peiisioins Optical Department in
Norcross.

The Second mnobile optical unit which reached tilie thlea ter' was, according~
to the( tables of eq uiipment , part of a mnedicall-depot comlpany * . The dlepot per-
souiiiel, r-ealiziiig thle need of protection for' sutch eqpuip~menlt, hiad eiicloseil it Inl
alit) imapro vis'ed mann1mer. U1iii i recei vedl II erea ft er i ncluidedI adequnate protect ion
for precisioin equiipmeint. All thlese units were field tested Inl t heir aluilit *v to
lit ga-akiiiserts before they Were fiiiall1v issued to field Armyv depot corn1-
p)111 es.

Three mobile uinits of a nlew deign1 irrived ill tlie( 1Uniited K ingi loil 1)-day
Pltts 3Io a id were at tlichied to nmedical-depot comlpa uuies awvait ing this equipmenlt.
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I if the fir-ýi weeks (,I* I he canilmig-11 oll 1 he Cont Ilivilt, mll.v I fillilted 1111111bol.
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111(r .1Ench Iml-I'lldc oplicol IIIIII \\,IS [Wovided \\ItIl two chosts, cmil.1,11, ý

1111111cd Of ullew \\Ith 'Ide(Ilmic o(IIIII)nwill fol. their litilizatioll
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1) oitie opticianl andl onle helpe'r. Thie cilt-ull te((I t1i1n ,lv prm Illct ionl enpacit v
of 15; pa irs of spectacle-, (or repairs. of spec tli ces ) Was oftel ciiglen lv xcect lvii
Iiiit tI nes of st ress. 'li edziutwees f the uits were tiland oiperit I cii atrn ratheir
(fiflicltlt ito miaiiplilitte. This wasi icvalk t her. ontly tlcfectt. ant1i ii .geiioi~li t)[-
ticia Its oft en overca me11 it by, re)lacilig tl~t, I II litl-opetral tý '(Idvi. n~with Intotuu I
dvIe~gilied for otherci purtptis.'es

Frames and lenses.- When th e base opt icalI shiop first Ovganl to futlet jolt

Inl thle I. iiited Kingdom, supplies of spect acle franmes atild let tses reec i ved fronti
the Zonle of Interior0 wereT en1t irlvy inn tiequatile ami were sli pplelteru ted front
Bri tishi sollirees ithrough revers tlend-lease. T[he Bri tishi framles were oif pear
tjitilit v Ilth (lifleredl fromt the Ultit('( States tiesigit i I [that fit lie were oif thle
r1011t1d 40-mmn. It* pe. The lenises supplied wert' flat. Th'le soldiers founld 1 [tent
IllI'l t isf act 01-YIa lid t hey, ~vou(It I have I icen n tillericali Y ir iadequate also except
thlit, Just as sutpplies were, d iminiishimitu, a ý;Iock of frames a tid routridI toitt
42-! 1111. letises of Uuiti te Statesý nmanfact urc was lonated inl arlt Hrtl- ishli spply
depot and was t irtuled ovver to fthe Unlited States forces.

Thiis tii lexpeet ed sutpply s01lved thle probleml of gaIs-lmnsk insert s (p). 1 V
sinrce t iehe rtlses were of the correct size alld( sitape for thle nsert frn me. It
\\-,s thuts posbefor the Euvopeati thea ter base oipt ical Shiop to sutpply* for
field usev round( lenlses sut itable for rejplacetnivilt of ga1s-mlask it viset hi ises. Ask.
mlore rid( fliore Unlited States fin rues, a rtd lcrists were reculvetl. lOe use o
lie Brit ishi round framles amd lettses could be curitaialied, [though difficuilt is
arse Nvlteu somei solojet's, tsiirg [the mlore attr aci ive I.nit ciSttst e

Ithre-w away or broke still wirvicc'able toilnrd fin flies so tbliiat IteY ('011W be
i'ephnced liv the Ifllted States R', type of framle.

The 133 regutlatIion Spectacle framle proved, onl ft(li whole, vilii iel SatIMS-
factory. It required~ expert iniitialI adjust irig. but uisuallY, otnce the ntljustimlie ts,
hand [leeuli made, it st oodl up1 well 11ritlet' at vti-se ci mciiuust a tuecs.

Fruomn Owh supplY polti I of view, It was not dlesira 1d' to have two type ) s,
of lenlses, rounid for lie gas-maltsk iuisemit amnl oval fotr thle P3 framev. H ath ctt'nu-
teal war-fare beeni eamployed by livthe euieml v a11(I tralpidl replacemetuit (if g as-mlask
iniser'ts provedl recessar , it is fikt'ly ha this tliflit'lvwudhv enfutt

to be intsttrmouwintable, arid soldier's t1ipeitldett Onl specttacls would have bet'n
j tist as iliefre('tivt' front poor1, 1uuuit'oi'i'c(te t'IVisioni as If ft(he- had beeti g"asst'd
of. wvolirded. I wtd be01)( Ivwell, inl the futut'e, to adopt a letis Which Wiotld
be suiltable for bothI gas-mlask illsei'ts atud otrdiiiai' v spvct aclt' ft'amles.

Minor corrections.-EarlY inl 194:3, it bec'tame evitdent thait large uuumt't'bes
of prescript ions f'or nuior vomr'ec lion~s wvere being filledI. 'l'his t'esult '1 itt
waste of matetrial, especiallY of fi'nmies, whitci were inl shiort sttpplv a ,is Wtell
its of I lie linle ant(i effort of alreadY ovct'burdt'tucd opt ical uniits. A tdirect ive ,

. ir(Iilar ucu:r No. 43. Offiict t',t ii c 't-i siirgvon, Iiwlfaiu~irtvrm Euaropeain Tiwai,'r of Olm-rat ittti, 25 \Ahr. 1944.



xv It, t IIerefo re is s IIed N% Iic I (I) forbad:( Ie I lie fill IingI ) of pi-escr if) l olls for cor-rec-
Irlos of less, thban 14u, 0.757 Mr liniurts 0)..)0 in thre siriallest contifhnrenit (2) for-
bade1 iiicrclpellis (if less thnni 0.25 Jiopter for (errs tipl to aind inchlding 4.0)
iliopter's 1111d(11irCreureir1ts of less 0111 0a. 450 ilopt en for corrc lnCtolls of miore t han)
4.0) tloptvers: arid (3) forbaide thIe provisionl of julte eIn gsses lunder ally' (.CI1tili-
54 ilcecs. thlotiglr tille individhual soiliher was perillintted to obtainl thleni lirou"gli
en viliam IiSir pplv if lie desir-ed. '('li use of err rhna ri type of rimle11ss glasses was
d iscour-imaen : they were riot providled by ( lie Arnrvy, a11(1 4 e eenvr eair
ill 111 bleIrse op~t(ical units.

Special lenses.- Sp ciail lenises Such w.s bifocalls, priSmI additionls, anrd off
foci, Were 1-made for keY prisoni rel l)Y thle civilia il conItractor. T[Iis usuall"1Y
enltailed corusidcra ide delav, a rid th e i ralividhl %Na lo riecdled theise Item (\\Itws
req nest ed to satisfY hispeb pc requuirl-ienilt 1 , oblitriiii tw pairls o
g-lasscs, one for (list a ice anrd t ire othler for close Wvork. Ill ri iiuirerors, caIses',

tril. coIPplete ' b cvd(e poleml~('f.
Record of prescriptions.- A problem that waus niot solvedl thIroughrout tilie

en tire (:111i p gr lii Europe conrcernedl inrd iv id url prescript ions for spec 4 a ds.
Agani tiia in gain, so1(1iers present ed (Ii eirselves for replacemen t of their glasses
witholion halvinrg Suit able copies, of their prescript lolls an 11(1 cinrat 4 e easur-e-
urea t s of their framles of) thIei r person . ill their s'ervice records, or' onl thIeirI
imiii in rriza t lonl cairds. T[he omlission wais pait icinla ly-h troubllesomie inn tilie fit t iil
of gals-ma12sk inserts5, but ait all tinies it (lelaived the making of len ses am rid i-
crease11(d t he workloal (1caried by opli t ira) ologic and1( optical per-son rie. It is
iin(ossiIble to est imate' tilie numllber of iuneir who fiald to have repeanted refrace-
tioirs. soe wls it Ii iiiielativelvy Short periods of timei, Simpl 1 bYlecaluse they

dlidnlrot have onl t heir persons cop~ies of their prescript lolls.
N urmerolis, pnirls, were dlevisedl to overcome thIis difficult. Special Mbanriks,

provided by the ( hiuf SurgeVon, Were filled Inl by tlie( optical urn its When pre-
Scri pt ionls were filled, burt it was only thle oeasioiral nin~livid nal who kept 4 le card.
'T'le problem was so aculte arnd thle sohir 4ion so ii rsuitsfactory inl World Wair JI

ha in cogrlirzmilce shouild ble taken of it andl at better sol ut ion founid lin the peace-
timev Army. One prop)osed planr is that thle prescript ion lhe Writ ten inl irndleliblde
inik ol at smlall waiterproof tag" to be at tached I o lie chin in on) Which thev idenit ifi-
catol i lon tas e worn . Thle silyrggSt ion Iral tile copyý be imjprVSS((l onl tIre 1e VI, I
i (enrt if icai l onl rtas Is less lCa ctica I. Sirnce pre'esri ptjoins are likely to Ie )chdar gd
as time l)*r55('S.

Gas-Mlask Inserts

A great deal of diflicultIv was ecniouirtIer'ed inl surplAviug' and fitting thre
spectaicles orloiginally ursedl for gas imasks, and it was hoped t hat4, whenl gais-mask
inlserts Were (levisedl, tine' prob~lem would be Simlifpiiedl. Th~e inserts were farl
mhore p~ractical t hair tlire spectnrices orgirlirlil usedl, brut, by thne fall of 194:3, it
brad becomue clearl 4 Ira it wourld be a niajor task to lit tire, trioop)s alreadly inl tire
Euiropei~i nr'(lien tver of Oper t ions and~ thre troop~s still to arrTive.



B~ef'ore 1-dav. i lie selijo ol' .,uiitaiit III ophtIimiiiioiog~. 11ctpra o(414iul~i tit i
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fiat1 is, all welli wIt 1 v isl)I I o f 21) 70(1) or-, less).v (hl~st da were sijlmili ed it),
uIid coor)idinaited( l)v. the seitior. colisilit aiit Ini opihiIialiiiioitipZv mi.14, fromu I hieiii,
..itablet it)clton for11 c4w e. forlt('S filtim ii -~as-niiisk Itiserlts Ner deni eliiielt

Alli 11VI'iiea* wa %-Is thl Ii nmappt' otI vw bY w eihic (It''e iioiolnh ()l~tical unjiits ouild
th4i'Ile et'itire list of1 venters. ( )iie mill slipplied the4 FIirst U . inS, Arim * vI op-

and thle (lit er two mills, Slip)1)ied I fl' Aiuiiv All.~i4e dhlliiii, tl his Iiiovt'uit'iit,

I ithese 1 mo IlIe ot ) 1IcaI IIIII nIt Ui-. 15 d id 14)I 4) he t IIv I )4I (Ifi optw -jea w)k . TheI
i'uaiiolt'r. of Ihie ( 'rollil4I Force. aiid Arilly :'Yu-;e iCV 4 1.1reet I-o \04p were ai te I

st I'llt t-ica 1lv local ' I reueI' itl ad ,ItatIloll hospitals whijchi ii.1d beeii supp~liied
wit hi sets, for, titt'nog gas-mask i ise't s. ON ) I (;-\\week 1) 'roil)( 5( 7.0) pairs of

,ras~iuiis~ c istrs were s51i1)liied 1t) 114' ( I rolul t1 iill an Air. iFoi'e's. whl hhlIiiii(

April 1944. when'i ani aiixiiiary labll-iltoly ,"U v w '(Il iii1I)(4 for IIJ- purpIhiose, t he(
base4 opt ical shop)1 processed'( (li1i1 I,1,1v as 600u ri Shl)lequhisit ions fr(4)' ris-Ili.1sk

uinserits front variouis hospit11als. As ii r'iii~il~111b )1 of troop, lint flie I. ilit ('
I\ ildi~Zltl wir ve silpjlitied \vIt It Inserts. t hei(' 14iiia ui b'gaii1 to d wen's': lbv D -day



p~lus 60,. thle prov~isiont of gnis-nntsk1 inmilst' repres.entedl not more t han 20) percenit

of thle total optical (oitput. and. shortly aIfterward. requetsts for theml becameI

After V- E D)ay, thle task a rose of fit t ing gas-mulsk inisert s for troops to he
redeployed. Gas muisks had beel lost bNin g thle closing (lays of thle Eunropu i
hostilitijes or 1111(] leeii collected withbout ally conisiderat ion whet her or not t hey
conit a ined inserts. M~Ioreover t..here was no possible mlet hod of idenif t iv ing, thle

palrticuilar inserts in rvinti to thlier ow nm-s. As, a result, trtoop~s to be re(le-
ploved to thle P~acific thleather liud to be fit tedl for thle second time with gu-s-in 'usk
inserts, inl add(1it ion to thle refitting- u td replacemenit of 51)ect ucle~s. The work
wvas (lone ruapidly . antd all I roops Alread(y re(dIeployed or readly for red ep~loymfen t
tit V-J IDa v wvere udeq util ely equiiipped wNithI bothi gas-munsk inserts, andi spectucles.

1Presl yop ic req uiremen ts int rod ucedl a conisidIeruable problem ill thle pro-
vision of gas-limisk inserts. It was not pruct ical to hiuve a1 bifocul ins'ert
manufactured. aiid here the solution seemled to be to fit one eye with at readitng.
Iand( thle other Nv ithI a (list a tee glass. M\Ian n ~vpeslbopic mien wvere willing to
wveur their readinig glusses on top of thle gas inask, antd, for short periods, of time,
this plait was qu iit e saitisfacto(ry.

Statistical Data

By th lendm of .June 194.5, 3 b~ase optical shiops. 10 mob~ile opt ieuil-repa it.
units, atid 17 portable opt ical-reJpair units wvere funct ioning in thle European
Th'Iieater of ()perz~ttiou is. Approx ima tely 18 p ercen it of thle troops ill thle thleatIer

Innd requiiiredl glasses, an ill(' i averagge replalcemenit per indlividunal was :3, 1 pa irs.
Thel filual rep~ort of C aplt . Ch'lest er It. Rorie, commanding officer of thue

Eu lropeu ii Th ea ter of Opera tions Base O pt icalI SIhop, ind1ica tes- that 96.93

percenut of all prescripIt ions, recei ved 1) ,v all uinits were filled withI mat erial
a va ilable ill thle uniits. Surface-grind ing facilities, available ill thle uniits,

permnit t ed tlie( comnplet ion of' a nothIier 2.48 p~ercen tt, representintilg- thle more
('1)111 plica tetI presc'ript ionis; thliis left only' 0.59 percen t of thle prescri pt ions, to be
purhiruased thlroughi ci viliani sources. Inl effect . thIiis nmean t that (luring. the
active period of hStIlItie, 199 of every 200 spectaclewering troop1 s rmecei

Ilaie prescript ionus withitn a few days, antd somei withbin at few hoturs, after thtey
had beenl r'equestedl.

Thel records of the lhase optical shop show that, (luring 1944, 78.39.5 pailrs
of spectacles and 23.739 gras-maisk inserts, or a total of 102,134 jobs, Were
priocessed. Thiis figure (los not incude thle w-ork (lotte iii the( field, particuilarly
onl thle out inciant oir in the general hospitals in the Un it ed Kingdom Base or'
oil thbe C ont inen t. D~ur'ing. thle fir'st 6 monthIs of 1945. 186;,000 requtisit ionus for
spec tacl es had bileeni prtocessed byv t he vartious, opt ical units, 99.3 pecen'(tit of
these being provided front materials immediately available. EightIy-t wo
thousand of the requitiitions had been Ipro(evssv(l by mlobile tniti'it funict ioninig
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inl the a !rnlyv1areas." -M Iobile uinit., liad com1plet ed 1 02,000 prescript ions,
p~orale ii liii its, I8,000, antd b~aseotic1) a1 shops 66Q000. It is fair' to say that.

witouttilhe worký accomipl ishied by the ise unt its apprI~oximant ely I 0 000) troops,
miighit have b~eenl evac tial t el froiit the thlea ter each ninoithl been use they would
have heeul visuailly un1fit for dtv 1

Thle exp~erienlce ini tile Eurllopean Th'Ileat ei of Opera tions make1ýs it clear that
anl efficienit opt icalI sulpply for trIoops ii tilie field requI11ire" (I l) ase optical
shiop to act as, a cenlt er for tilie (list ribu t ion of optical su1pplies. for thle fabrication
and~ grinintig. of special types of leie.for thle t rainling. of p~ersoinnel, anit for
tile repair of fed qup nt; () i ua dir shop housed in at safe area in
the foward! portioni of th le lultwiiiiatioiis zone; (3) mobile uinits for tlie revar
a reais of thle A nyv zo iie anid( (4) portabl Ie uiiiit s phim ueI s far forwa rd as possiblde.
3eca use Ibase' ophlt (1 shops were n ot acth-vate( u i operated nuder nn nutIilorkIel
table of org-aiizat ion iii the Europeain t heater ill WorldI War 1I. plains had to be

imp~rovised onl a) da *v-t o-lay b asis of tinevrtainiit *v. (it hxrwise, errors in the
optical p)rograml wvere, few and of little conlsequenelce.

NVO 1K LO) X D

Required Army reports d id not suip~ply thle senior Consult ant inl Oplt hal-
xn1ologvy with Suifficieint detail to keel) him adequately informedI of the workload
inl tilie various hiospitalIs, tilie oplithlalinologgic needs of tilie t heat er. and~ tihe

q ualty of thle work beling dloine. Riegula r miontlilly reports were thIierefore
requnest ed front opli tha Imlologgist s iin stat ion anud general hiospi tals. Sin ce thIese
rep~orts wvere not officially requiiired, t hey wvere not received fromt all uni ts.
and1(, hbecause of admnistantive diffic~uIt ies, noinie wvere rece ~ived fromt tilie hiast
tindis to arrive- in thle Euroen ln thvmt e.

Somle indicaution of the charact er of lesions ca redI for anidt of tilie muilit ary
workload (,anl be derived froml tilie comb~iined rep~ort of tilie hiospit als which
submit tedl data for 1944 (table 4).

Before D)-day, most. pat ienit s in hiosp)it al (ltiuic andl warnk presented
01)11thlianiologic cotnd itioiis similar to t hose euicouiit erel ill (iilian pracice d

excep~t for Air Forces casuialt ies an mlSome casuialt ies filte(ring inl from tilie -NorthI
Afial iThat er of Operations. Because of thle Concen trat ion of airfields in

East Anigl ia, tilie st at ion hospit als ini t hese areas receivedl tilte most seriously'
injuiredl Air Forces casuallt ies, anid thle policy. was inst I ituted of placing thle best
traiinedl 1111( most widely exp~erienlced ophlthlalmologists iii thlese iiist allat ions.

1 .s :in e x:initpie~i oft tie \%ork performed liv one such uit liimit,(I irin tIit period I .Iaiitiary-30 It ne 1915. thte mobile opI ticalI
0011i of tNe 32d Mvicalizl D~epot C'ommpany. Thtirdi t. S Armiy, commillete(I 14.179 optic~iI lobs. -.1. iB.C., Jtr.

iiSnlmomlRpr o pi iinooy tii~r-30 tuni' 1945, Furopevan 'I'lmiater of Opterations.
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Clinical Policies in Ophthalmology.
European Theater of Operations

Der-rick 'F. 1 -ail, -11. D.

NO\-C( :oNiBk'-CONNECTr1Et OPIITIT LMIOLO(;IC
COINDITIIONS

The uisuazl 01)11t liailtlologric dIi(jsease enicounlteredilli civijliant practice wvere
ob~ser'ved itt thle EuIrolea ii Thea ter of O perat1 ion. in c'liniics. kindl hosp1ital ward

ad1 jin ige teral paralleled Ililese condlitionis as t hey w1ould( be iiiaiiift"t int nonl-
combati t -a ta.' One of. two impr~iessionts gatinied byV tilie sell tor conlsullt ant iln

oplthitladntologgy Oil hlis frequent hiosp~ital visits miight.1 hlowever. be nentit oied.
Bet weent thle fall of 1942 and .Jubv of 1945. a ittiniber of cases of kera tocolt-

j inct ivi t i were observed . Hi'e 'ond ition ntever reachled epi( nleic proport iolns.

butt it "as5 uisally st iilihit'irld resistanit to t lietapv. It reqfuir'ed long. perLiodls

of hiospitalizatioln for tilie patjenits. and( ill Sollie inistancees it renidered t hemn
uinfit for military duity. part icuilarly overseas. Tle( catuisative ag.enit wits

s te o I e 10 Ite virus, thtouigh t hiis was n ever' proved.
livra I ct !jum-iitevitits it thle European ~th1 eate t i'esetl lde iln ma itv respects,

tilie sai me dIisease as it woulid lbe encountt er'ed ill civiliziti life. exc'ept t ha t it

telided to occur unIiila terally, first ill one eve. and~ tihenl, after' sublsidlence Oil t hiis
side, iln tin l ier0hm eve. Iret~nitmtt was gette'alLy utisla tisfacto * v. Pa in "as;
almost initrtac't able. regrarulless of tilie mietho Is employed. anid iln a few instan tces

'oiiuld be 'onttIrolled Ontly by ret robultllar inijectijon-s of 40 pecet atlcohol . In
one suchl case. tiltdonht edlv as tle result Of a1 faulltv ech4i Iiqile oif ilietioit. thle

a'lcohlol entitered tilie op)tic nierve, and alm1o'st c'omp~lete b)1itidnei"5 ill t(lie affectedI
eve followed.

So far i'. is 1 knownt, prifliti'v trtacloioa Was IniN'ver en(ountltered. 1n titlie few

Sinst anlce" of thle dlisease whiichi wer'e obser'ved , it wvas 1believed, oit soundl~ evid ence.
that thle ('onduit ilt had existi ed befre enlist menti and was recuirrenti.

Second~aryv glaucoman, as thle r'esutlt of disease 01' iljury1, was r'athter frqutieti
and1( ('il'('1 rll Ao(IiI Iiot'id it is was obsrwved withI a ppartentitly uniusual freq uencyv.
thloug-I ito explainna Iio for thle imj)1'esioi rani he aulva ltce.

'A sltat i~tiea prustentat in of ,iiscascs of the eye in he Unitd uAMs Army dwrig Worl UVar H 4 nwiainA in

.it'1m'nii ix kA. I W . .7V9-.!5.5

413:755 '.-57-1I L12



122 OP I T I I AT L MO LO ) YA)

Not more thim iiall aI dozeni cases of gollor-ivilal (Oiijtinct ivi t i we're
observed M Th'ese nivarzibl *v (vlea ed 111 ra pidi ,v (withl bint few hiours) withi the
uise of locial antid pari-iltvei'l t in v withI peliviieilii and1( thle aflect ed soldiers
couild lbe rt't irit'lll to dlut V withili ii li week. All occasionll.1 caise of (lsejsitlvit v
to thle local uist' of pen 1(111 iii W111" eticolil t ered I,, were af few inlstanlces of Seiisi-1
I ivi t to t li sill fonanl lilde t i~

Sevvtriill soldiv- le'siecilule 1)1111( is thle resulit of mlet livi al1cohlol poisoig
both ill thle Uniited Kinig'douui .11)(1 oil ! lie Couit ilniit Imt theu cast's were [lot

uii'rosfor the poisolwed lmdiv idal 1usuallY dlilu promnptly 111d (lid not
Survive to hecolrm' blinld.

Fumict ioniii (hisorders were not uniduily frequent. Finictionid lnight llitid-
niess was ot offi cia liv rt'cogn iied I. unless it could he 21ccouinitedl foi. by or1ganic1
(i~lslse. Thie niui 1l1t'r of ca se.s of fu nct ioiial Ial~ ,hlvopila wasl rela tixvel iNre
W iieli t ho (d jagfosi's was ma te. t lit patWient was reftirt' d to thei lcuirop"Yel ia t rist,
Mnd t herapy was ustually* successful.

The ii urn be'i of lprovi'dci( I o4 ''lii ii 1 ihi!Z art ifacta was, small. Oplitlud-
m10oloiist s Wvere of] gui ard a gai nis-t it anmd gliitrall~v suicceede'd ill recogiiiziiig, it
be'fore it heca mt' 21 se'rious lproblemi.

OcuIla I ma11loviiigeri ng was nlot oft t'n enlcounltered. .;us-pected i midv idul iis
Wvere studiedi't With "ireat calre biefore th lit'(iflZiOsis" wIas 11(iV Widi aiitl wee iVen thle
blltnefi t of ('eypossib le' doubt. Thliroughi ca rtfuil su-ggestio miind guidaince,
most sold jt'rs who at temp~te t'lthis deception were ma11de awavire liat it Wans
recog(ilizt't :111d wert' usuallY permitted to withditraw gracefuilly from their
posi1t ion b('fore it lieca mt' rlrevversi i)1(.

It liald beenl a nit icipa ted that thle work of the optical unlits would be heaivy
julst before' 1)- I li. bt'calist' it wa-,s exp~ecte t'dItlt uiui merolis, soltlierns would brefik
or, lose t ht'ir glasIt's Inl order to a voiti beingo sv'ilt into act ive' comlbait. St eps
were thI ere'fore takenl to Iitave opt icd I uits a, tv~iiibla 1 t ports, of emnbairkatiioni to
liaiulle llast-minutfile emevrrgencies. it is gatyigto be( Iable to reýport thait

inlst a micts of willfull loss or- hrt'nkage were-( so occasIona astren'lgbe
It Is al1so gr fiigto re(por~t tlia t from 1)dyonl, there wavs allso praet icall1 v no
evidt'iice tHat glasst's Avere wvillfull V (estrioved (laninag('( or discarded :so thlit.
lie soldier might 1w0 relieved of combat duit ies pendinig their replacemlenit..

COM-\BAT-INCURRED INJURIES

General Considerations

The fuindamt'ntal policies for the care of ophithalmologic casualties were
out linled inl thle M.1anuial of Th'lerapy. Europeain Tha of Opr t ioS, 2whc

hatl bee'n placed Inl th lit'l1iiidtl of every mledIical1 oflicevi inl thlie theaIter before

D-dav . InI aidtit ion to th li' ir'c t ionls con t aiiitd Inl thisl matiluial , whi11ch proved

' iantiai ouT ivirapy. Fivlrocanif Tiieiir of Opvraii0JIs. 5May 1914I.
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eritii'elý ad(equnatIe anii req uir'ed IlL) chl ges of conisequhence (1 hring" tilie Course of
thle war. cii'cilai' let Ier's were i.ssued f'ront the Che h ut hr'geoii's offlice fr'omimeIII
to time thleliiig with specific lpiohleiii s the ti(v ariose, anrd with the tr'eatmienit of
Special conditions5, suich a, thle nia liagelilent of kei'at ocoiij tict ivit is. thle eni-
ployrnlellt of 'oiijuncit ival flap~s, anl me Inillois of i'euioval of foreign bodie~s.

The Senlior. coiilt1aiit ill ophithialiiiulogv iiiit tile regional consultants-
wowere app~ointhedh Iliter ('orsitherec it ain essentit l p~art of their dutties to gi~ e

inistruction loll the ophlait niologic rninavcwenert of the sick and wounded riot
oldi: lo op1h1)111 hia wric lt mdical offliceis but to others, part icularlyv oflicers
.-oswi'lo to siii'l ervnces. The need for inlst rnictioii of thle latter group Soon
becalne evidenit. Inl tour's ot inispeet ion, occI-ýininil wohund~ed Soldiers Would be
foumnd oii &general sugclwards, where they. b elonged bwca use of tilie natutre
oi I he11 wounds~h, bit who also hadl inijl uitie of tilie evswhich hadl leeii over-

a ~ke I. It wsthI erefore esselni tjll t hat lie ch ief of thle surgical service iii each
Sinstalilation h e I hioroiighlv- indloct rinta ted with ti lie 'onicep~t that evei'- casualty,

reg~a Iless; of, the nut nie of Illis inj aries, must be examined for possible eye
iQUOies

Ilite 11'anifi King'doml, before tilie heavyi buildlup of troops and p~at ients
took place, 01)111hiulmolog-ic and ohther medlical officer's (c0ul1( be briefed, before
t heir' unt., IsIeca mie opera tionial, concertning tigIlie Special p)roblems of mili tary
Ol)1i1litlm~llologv-y. It was oftein possible to at t achi an Ophuthlalmologist iissigiiedl
to it tievlv- irrived uilit for a 2-week peiodl to til ('51abhlislied unit, where he
'ouildl receive invaluauble mistrxieion as, to the milit ary aspe('ts of his dutyv.

Whben units beganl to arrtive in thle European theater iii great numb~ers, and,
a ft et i)-da ,v, whientiIlie pa11jtiet load was !eavy, t hs plana was no longer practical.
Inlst ruc(tion \\ais thlen limit ed to dhisseminiation of iniforma tion by tilie s-enior
conisu lt ant ill opli I lallnologgy and thle re'uionia! cotistilt a Its; tilie circular' letter'is
meritionied, tilie (list rilbution of whiichi, hiow~ever, wvas riot alway-s satisfactory
(p. IWO;) al ti(Ilie lectuhres g~iven by- the serniotr conisult ant (p. 1(12).

The uniderst anrding wvas thait thle pr-inciples set forth hi in hle Manunal. of
Thier'apy- wvere to be follo"we ron utiel , nitiess there was sound reason for
depart inrg fromt Ihemi in al indii~ividuaiil ('use. ''Sound ireasorn' was niot inter-

priet ed to rnleal in d iv~idural pr'eferentce for anrothe prit'lio'edu tre. Thie gellner) basis
for' I leso policies wa-Is tlie militaryv niecessity thIiat treqluir'ed thle trtea tment of a,
sinig-le patient by dIifflerenit mnedical1 officer's at Var'ious points5 in thle chain of
evactua t ion. The Ipraet ical basis Nvas thle fact t hat Iophth lalmologists wer'e not
placed ill forwarid units, which'l imlpliedh thai~t initial It'ea tmerit iii all ('ase's, and
dIefinriit ive I r'eliitmerit itn somle, had to be 11(1mliist eredh by medic Lal officers whose
knowledge of opiIhihalmology was limnited. Whenever' possible. thberefor'e,
Itranspor'ta ble pat iernts Av-ithi iiijwhine of andl ab)out tilie eye weire pr'ompt ly evac-
nuated to real- inrst allations inl whic(hi Spec'ializedl trieatImen t c'ould be Suipplied.

IA sti~,t i;ii iores--taiilr~n oW ioj"r' od tINt ay i INlt Unultd Stati, Armq Taken Word %Or HI NS Conlit' in
aped~t'l ix A,*n 5.;
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Initial Mlanagemnilt

M[edical offic'er, S-tationedi ill forai.X dl( ilistalliitioii, to) whlichl w'oundedi inelh
wer~e first broughzlt werelI ins-t ructe to( tO mxliniie all pat ients, p)uil-t~iclziiI all

OCC((diinlg, to the tollonwingu plani. which piermiit ted at tenitat ive diagpoiwýi:
1. Thle lid's n-ereO '4Vpaatedl genitly. pr~essure oil thle eyeblluI b~eing) aivo(ided(.

Spasl5i of thle lids nwa' overcomie by lid hiook., or, if thiese were not available. li v
the use of a piece of s~tlthi wire benlt into the sIitiie of a1 U or the us-e of the
bli idles of I'~( tw leaspools0'.

2. Superficial loose4 fore(ignh material, metallic b)odies5, andi dirt were re-
mo1ve'd. P~robhing w~las niot permllit ted nor, n-a'., prolapsed t c.-iiie xcisedl. Tlraini-
ling ill first -a11( methlodl5 for thes'e inijuries hiad inludhl(ed thle w.11.iiul gh ot to
mist~lake prola psc iriis or hiik . 1blood *v vit reousi. for foreign bod i es.

3.hie ins~.t illatition of 2 dr ops of I- or 2-p elcenlt at ropjinie solutii on was

followed I lY thle inst illa tion of 5-piwenit stilknfa i nmble oiiit 1141it 5pece imt

sill fait 11 ilzole(ii int mci t, or I- or 2-per-cent yellow- oxide of mercury oinit ment
depenidinig upon0l which \%-as availabl)e.

4. A folded veplad . mioistecned ill b)oric acid. p)lisiologgic salt soluttion, or
stirl a iwsltiloeT ieeeil. hie moist ened pad w-as, coveredl withI

adryl evepad or withI a 2-inlie gauize squalre fastenied ini place wit Ii adhlesive
ta pes. Hi'le( sotind eye wos covered withI dry grall/A, aiid] a hin ocuilar banid age

was applIied.
5. If thle patijenit wvas unconscious or if thle lids- were lbadly dlamagedl. su tutres

wvere place C(( lrogll thiIle skill aii( stibcutiIaniiots tissue of thle uipper aniid lower
lids. adjacent to lie lash edge. and fastened. Ani eveni simllper mlet hod wvas to
Pass a silk slit cl thIirough thle skiii of thle upper lid anid t hen to falst ii thle free
end~s of the stitch to the cheek with a piece of adheisive tap~e after the lid had
b4een d Irawui (downi. If thle tipper lidl had beeni (lest rov* ed. thle same prov'es,
cohld he carried4 Outi in reverse oii thle lower lid. If thle lids were split or torni,

lie slitulres, could be p~lacedI ill thle iiitvri-1,1aginZal lid area's.
6.If thle lids, were hopelessly (lest roved buit thle eyeball was ili reisohia bly

goodh coniditioni, a compllete )uirse-striiig coinjunct ivail flap was performed
(p). 125).

7. All pat ienits 5ith Iinijutries of thle eve were evacutiaIed rectimben t Oii lit tel's

if this was at till possible. If for anyi reasoii this was impossib~le, the sotuid eve
was coyv~ e Ion ily by~ a scrleen oi(f ca rd11011rd or stMYi pa per withI a peephl le 2 to
3~ 1111. iii diameter'I. or1' :In eyeslinidle to help spliiit the inijtiredl eye and at thle

salne( t inic allow limited visioni.

Later Ireatinetit in Forward1 Areas

If thle pat ienit for anii reasm onu(01d iiot he evactiate(d( withIiin 48 hours to anl
Iinst allantioi i Iiere comipeteni t ohpli tha Imologgic care couild be gi ve'ii thle p104. 1"WI

was as follws:
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1. 1 iql&'r ai good lighlt,. and1( with si terile techniiquie. tilie eye w-as grentlyl

ain1d Ioo-v fm-i~lZl liolie, a., well as supjerficial conicval fiweignl b)odies werie IC-
nio\V(1(. Cac !Will-~ talkeii not to miiitnki' prlapsel)d vitrem]i, andi~ pr4,Ilip~wdl iveal
tisu I'm foirle igni material. lPerhm-itiat n. rup~tures of tile glob~e, and othter
Iinjurlies Nvtii' cairefuilly smiiuglit for.

2.If aln ilijilI revquiriliur siiirery was foundl tile eye *vas anlesthietizedl by
inst1illaitionb' of 12 )VrCe t Pmlm-niitoaii 2 percen~ lt Butt vi (1tuiless tile patienit had
reCe ivei onie of thle stulfolianliide (drugs), or 4 or .5 percenut cocainie. On)ue d(Irq) (i
an v of thlese agenits instilled 4 times, at 3- to) 5-miuiute intervals plo)vidled adle-
quate 1auialge'sia for simlple or surface oplit halmic suirgeryV. If gzeneral alies-
tiesill was des;ired. PIlrtot hal Sodilum (t hiopenital sodiluin ) was uiscd.

Perforating wounds of the cornea. Th~e first step ini thle ma nagememl of a
pvlme-a t jg, wound of tile corinea was excision of thle prola psd iris at thle cornea
surface, after thle p~rolap~sed t issue had beeni withdurawn sligghitly froml thle wouuind
by: forceps. After excisioni the st uump o)f thle iris lisuall v withd~lrew inito thle
notid 1 )V v' 1ýt utral eilust ici t v o f t IeI t issuIes.

At small perforatiung wounld near to or inivolving tile limlibus couldl oftenl he
treatedl by partial (a proi ) Celjunct1i val filaf) Ali iliisioii was made iin the coti-
jul 11(1iva at thle edgev of tilie limbums ini thIie ar~ea of thle w~ounoil and1( "as5 colit ilued
close to thle cornea(12 unt il froml a thlirdl to a1 half of tilie limbus had been inicisedl.
Thie cmionciiicuva was und~erminied by bluuit dIissect ion as far back as possible.
care bei hg t akein to flvi(l inijury to thle octda r muscles a l to a vod pressure oil
lie e 've1 all .A single st it ch was applIe iln thle ulilemiiined(vnolJ II ct ivaedge

on one side of thle area of lie corneal wound: thle sliatre was buried nuder thle
uina ffected cornea for about 5 mm. and11 thlen was broughlit back to thle surface.
after whiichi it was tied. A similar st itclh was, applied onl thle opposite side o)f
lie wvounl il.Ali apronl of coinjun lct iva . tilie uinderm ined aspect of which was

ed sc totli oieaclllIuselrhiltoertlecre woifowiil
it served ats a splint

If thle perf oramting conical won ld involved more t hanI half of tilie cornlca .a
comiplet e conj]unlitival flap of tilie 1)1rs'e-st ring. type wNas required. A complete
conjunI lct ival hen t omv was (a rriedl oh t aroiund(h le cornieal hlmbus. and1( under-
mniuiiug was performied with ti lie preca ut ions previously noted. A purse-str nt i
sliturIe ilier-ted a routnd( thle cu~t edlge of tilie coiij unct iva nvas pulled tightly
elioulgh for thle co~l]ii lid Iva to cover tilie cornea comlplet ely. Tlhie slituire wvas
lien t ie I. 2 j)pecenlt at ropilie ws inst illeoh in to the eve, alid[ eyepads were appliedl

(p. 124).
Lacerations (perforations) of the sciera. IProlapsed tiveal tissue was

excised close to tle scleia . Eachi (cut edlge was, lift ed grelit l iui turn11, (are b~einig
taken to avoidl pnresm", onl thle eyeballn. while a slit tre of line silk was applied.
'l'lu( ew~oundi was covered by siutuiriiig thle conijun lct iva onl oiic sidle to the -oli-
jhunct iva of) tile other side wvithi a miat tress suiture.
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Lacerations of the oculdar niuscies.-VI rei'ated ocu Inr iiuscl('s were sutitire

ill 'proper p)osi tion with fi tie gilk, afIter whlich' thle la(cera t ed 'on~junci(t iva over* the
ai'ea was similari v sututried.

Lacerations of the eyelids.- La erat I0115 of thle eyelds were sut ire"l withI
fine silk as accurately ani( c'losely as possible, with the preservation of as miuchi
tissue as possilile. A key stitch was first inserted1 in thle iut ermargimil lid area

aiid was tid Hri'ndy. so that it fomevd a small elevation or teat.
Enucleation and evisceration. -S "ince svympathiet ic ojplit halmiia does not

develop for 10 to 14 (lays-, after injury I, surgeon s iii tilie forva rdl area wecre
sehldoim called Oilo to performi e'Iii iea tion. Nv lieu ntecessa ry, it w-as carried
out by thle followving, techniique:

Followinig peritomvy of thle conijunctiva ait the limlbus, and( comiplete
l inlerminit ing., each ocular mu sc'le was isola t ed with ita stni'aI isli us, hook an
was excisedI close to thle scler'a. The St Iilflj of tilie ext ernial i'ectius, iliiscIe
was firmly graspedl, and~ tilie eyeb~all w-as rot at ed far to tilie nasal Wi~e. V&ci
sion1 scissors were panssed into thle orAIt ltweeui thle eyeball andil tlie conli untc-
tiva unt il thle op~t ic nerve. whlicihl was felt as a firm.l :ordllike struci(tulre, could

be g-apdan (clt. The. v ealwaple out, and~ tagrs of rest rainingr tissiue
(Su perior nild iniferior 01)1ique tiemuscle t end~ons) were Severed . Ivi emorrl agge,
ývliicrh was likely to be proflise when til lie erve was cut, wvas contitrolled by,
priessurne applied('( withI a cone-slia peI cottoii t a ll)pot ben eath tIitlie conjunci (t ivai
an id (iruect ed t owardl thle apex of thle orblit. After thle hemorrhage hand been
conitrolled, which wvas ordiniarily wit hini 10 minutes, tilie cotijuntct iva w\as
siili tured t oget Ii ('I with Iit iree well-spaced silk sutuiires. Ophit halm11ic oinit ment
was applied. A wer (' "v losed, and evepads were placed and held ini posit ion
with a firm bail .

F.ivis('rvit ion was emlloyve oiily iii thle provese vc of paiiopli thlalmidtis,
w-i ich wvas seldlom observed ill thle forw-ar( area. Thiie ('0'rnea was excisedl
a nd thle c'onlt enits of thle eve wetre s('oopeml onut withI a blunt ('iiett . ( 'are
was t akeii to r'monve all of thle p~igien('ted tissue, so t ha t tilie wvalls, of thle
s(Itml il ('avi t v were (Wle hi ninal a reas. If thle opera tion had beei peifoimed
prtoperlly, there was lit tle or no bleeding. Ophithlalmic ointment wvas applied,
anid thle operat on was 'oti(ludled bh ('vlosing thle eyelids atid applyiing eyepadls,
which wei'e held iii posit ion wvithI a fir'm bandi(age.

If thle ev('lyeall bad dIisin tegi'at ed as thle i''silt of injury, tilie tissue of tilie
eyeball was iM AN'Itiel a ndl r'emovedl, but ocular mus('les andl conjulnc'tiva were
preserved as far as possible.

SPECIAL TYPES OF INJURIES

The injltri(s most fi'q (n t lv olhseve as thle r'esult of c'omb~at were t hose
due to 'oncsi('iioni a 1(1 t hose (due to penlet ratI iol 01' perfor'at ion by foreign bodies.



Injitries D ue to ( iietisioit

'l'lie results of t'taiti.sloitn varit'tl %it til a wvide raiaze andt tltpeiitltl oil
ilthe tl'~ri of the( orpi-zIIIIl trIiaII. RIIJ)tIIrIes tol Ilie 1ii1, anid tili,1iv lht)(l
w erPe v.NtI reit'ielv t-I nI II Iit ) 11. lIit I w !re of het Scitra occurred't iiitlt'it'iiltit I v or

allitt'Pior t'11lianlb'r. Nvliilc soiiieliit' II vt're WV t'v ' Thle ftlinilt lo) tof Vo--ssIls

rinigs wa, nolt iiuiisuiil. If ut 11)illt' tof t ie lal(-c oid \viextvtiisivt'. t li'e tve was

It ilP at 'l Josl .t. Wheltu I lie blood hiad bt't'u abs~orbe'd, t lie
t~ picat pit't iire was~ t'tlein of t lit, azIIvj~ rejt 111ia. "it 11lre ra of rightý11 -re(Il

'lThe '.otvt'it v~ of' thlit111u1 lal ophit llialna t'olc lict'itl'1 Wals hlot a ii Iniuilat lOll

of the finial visual res'ult . III iiiiliit'lou1S t'a~st III which lthe blood \\Isa-ibsorbed't
g)ott vi'ioii retiirllio'l. It \\"I Iilot iin uI.liwtvu'r. it)i tobserve Ilit' devloptltl-

DI)al~v s-tildit.t' of1 th lifieldl of vi'situ carriedt oil ovt'r it ltioI_ petritod of t inl' shiowedl
g fillet hliinat tolis ill tll' s~ize anid siapt' oif st'otoiuas bteforte thet finial rtesuilt

wa t'ertal III. ( '11tes of t his sort tzavt' rI' to t'nsttrlt tafi(oi lia~r-

Ilit'v wt're likei'v to beli'iist akt'll ftor det athlit'ut of tw lit,0e ima, which. a, a
111:0t4'r of fact. was seltdomn ol)st'PI'\((J. ej itil-riai or Irii i' 'ou
of th clt'toithi Ouv.

''li t most sat isfa ctol ov ftorm of t Peat ilnt' t was ('thu pt't'Iletv Ie rest . w ithl
lthe eves, ottcliutdetd for Ilt'e first week 1 a\\d-let ilt Iipilllolt'P -r gogts e

Initivitdual ease.
Concut'lssioni frcq leit lY rv,1t'settd ill riupture't of thet lt'ns t'apIsilli' and thle

de'vtelopmien t of t ra ninlatIit ct'a aratI. Ill sont' Inlst ancest', tvvilsioll of t lit optic'
nerveW th('IIPIt't. Tilils tvl vt' of ilijiirv wai(lls t'Pvt'tl not oiilv whlti a1 mlissile
s1 truck th lit tvt'ball or. t ravtersedl lt'e orbit but1 also). as thle rt'siult of blast . whieni
lit fort'igiil bodY1 struc11k oP pl~vt'lttfite t't it'- tvt'v. Absorp]tion1 of blood)1 from lie
V-it rt'ous wii'; alli exttv'tw'tIi v sloit')\\- ~ g lei'lugo~lii'l ~o~
c.lots, t'tuldt be sveen ili lt'e vit Peolus for weeks. aiid it m11ight be unioiitlils before

hewre wasl. ainv chlia igt ill thle pictit u. Thien ImIlprovemelivi I was toftei'l siitlten
altI dramlatic.

Foreign Bodies

lilt ratot'ulai' foreign 1)0(1 es, whic(hi went' frt'quient, prt'se'nted t hit g-ravest
problemtfs whic ctli(onlfronted t'l lil iai'v oplihiallmologists. Thle o~verl-all rt'siilts

in ist lbe t'lassetd as unsa 1t isf ' rIlt iitamutiir'si eu, liit, I -t'i'15(
(If ('P'i)5 ittSoint'ý t ijolriighi ot aill of which were beyondl colntrol, pat ienits,
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oplIII'llilic -nrgc ll,. he po l. re lilt (olid lis, he '4.411-b lc I4 I\i&o he

~~~~lii4.lTh first4'I tit1411 4)141 144 , '44444' Iikvil 144 11)4'ipliicil\ 1'. i' 'tilt, l iý_ I 4'4dits

1114' 41:41 r of14 (41 lie (4Ijt'4''i '' i ill :itldit 14)1 1 to helvl fl~ ~ 'l ' and1( '-ilililar
ob1j('4l'-. consdt '4Iist of l Ii t 41'4()1 :41441 ('141 c loting. fragiI~elis~ (it1 \4'14i4'I.,
11114 eveni 'tI,'IhtIls i~i frn 1the I'44'144' 4)1 '\lost111V f~or114Ieinz bo4dies

howeitii. aIrigiilaeiI ill 1441 i villa viplov;. 1114' pa4-l i clt'4h'I a tl- the (41  )jle4'I ThWeI

:nial catll. uI' '4enclosing.'4'4 the 1 ex loiv 4i1e lo\V i a i( l '4 1 0111 : idditio and ti':i i1 14 14
' 11141 1114'. a 441iluil 'Ind' si(''4alos4he rs lt', h t.le o je t

either noiajo gneotc (it' of d :hv oevulau , vlijlagnoic. nl~iii'ifi thley could~ behil I-vi1' 4)

.it .1'4ii '41. th liwee ItcIoie d withl dli'14'" ai'- \\I(4W 'I addi4 tion' aihl toi : tzit Ill-

s(i',I'4lv4 I I I I ,v r v t eIt I~ v 44 yl 1e o's ( Xv . ras it. 1 hI I I w gel NI et\V i v. In I t he 1oigh It il'-" wa
ill414 t l i.t' he lI~t( incde ie .of 44 ocula 1114'iv .'I.1'11. sh ri it' aiindei I )1 o e ltrjIIIvd t p roi4'

1 1 4141til fhl45 (1141l o 11h 4 nio)5 cse lious, with11l4 or g,1) I t'*45o bodiets. Stale-

pI'a(' iill v :tlws oft 'el Ina SSye11. s44'''hellsil rt al111 I s)'Ihells. and p'~h la d It )1 ll' causing.
theii 111)11'l port1l41io W4''4 -111' oculari4.1141 i 4l't'c Dur4ing, tiltl ( highl 54l'10115 type111of

'Falfae Svot't't ll the breakthr' oughi'z it S41 (1ti'eitiL I))Ithe i ancidencet ruaIl injuioes

f 14(' 1441o I sI ItIa I percis I It of I I w . o e )(iIIV I si eaI Iivo, hen,( 1 )later4i. :11144, tilt,
( 414l4''2- 41'j1f l (t(h 4 Un i(ted S ae a-14'l4"', was(' 141 " s 'lo e Ind thev 4''i 44"'1115ng 1(4l tll-

('X4'IIl'41d (if 441lp andt intenst y,4(' -,I,( v it did)s before M etzi~ i n4511. 'tllhe ' tong 1'I'i4'

blflt I l:heIOO~V Siegfried ('4 Line'(' (I, a14nd il vvAr liie. he 114 ien' of44'' I viit't injuries'al

-L and 44( 4x eInieliee did the 14114't (41 the. l'a4jl)l.Zj'. itot- eye.I~s (of114 Un14e1 144''1-
sldier'4 ,vt n~t of al w r inleo 14'I'a n14tiv 11agell'ro Th relt' sulting, po lt res (hi wereI11~'V

N 111 4'pl wo nd wereli(II( tho e 1144' . a'e n dv o he' were'zh lo4 i4'.V 'e~l v ito be 1144'l. w'X i n(IlIs
elfewhere i n144114 the body. pari(4 llhki 114 Z'l''il h e)44i('v 'ifcs 1)It 4V'114 betl,



('IN('I.POLIC'IES IN FlUIqOPIKA\ 11,11 A'T", 129

~~~~ *O ''~- P I lii I I- I' ii tti I i t --

f roI II theI 'oInhIla t att'ii t o a tre IIvI'lil I IIos 1t11 a In 1-.1l)i1 dll w- pos.~-..t I k I I LIouIIt
(Iefl iit iV V VV ev Il v was not iIUSsticitlY t'iihiittd. tIhcopi

of thle altiivY alireal b~llt'ti most dijlictitit to cotrlt) i In i is.- iis[)il. I i-I[irii 10iI"
to attelipt. no0 eXtrittioli 111til acculrate roviit~clio~ou-ic hncaiizmi I(!il hull mli

otre liot w~ere alo11151) fort uia teid iiot strilit' v eliitweeo it) ille torwa id tlro'l-.

Nvel'e 'ecitledl ,v hiiiiited. antd lrequteiitlY IheY falevd to) ieili/A tliuit )ei

locailizaitioin 15. t"4eitial bef'ore' exiluitioli is Ut tempited. Thie ie.'ililt al Iln

eU11lv In thle eanilpawig )inal uiitlte with foreigirn ItinliesA Wie reee i\(ed in1
trei iernIi hospitails after Illtisli((eSýf ii lIt elipijts at re( i'dN\a haud suoimiipo-zei

Irailiai. ottevl of eoiisjderuible deg-ree, oti lie or~i~oz1,1 iuinijuril.1
A\ll .111111\-,s of (ase 11istoriles shows lbevoiil qIme.t ionl t11 iuthIle jpereeili-t,

of 5ti(2(-Fill (xtrict iolis of lilt raoetiiluii frltt'gi lbodles (lepoliledl uihnio-dt c'ilin i'v
upon01 thle'skill aUl eO (' e)ietlice'of thle strgeoti iii(ll cageo (t iie e1se. The -.I (ý eta 1
of suiceessitil remilovall for thlit whole t heater Wuis ullouit 50 p lerelit. At l('u-.l
otie 01)lithlillilie stlrge()li however. had 76i pci'ret'lt of stjeeesshtl caUses. whcliti' i

lhe Lantds of inlexpet jeticed 0111tlihalmologis -, stlie('sses in i'l it falli aslo a .

Thei 111(1st s('tioil5 of' all inuiij , I (5were t hose In whlicht thle fhrl"'('ii i bo l
p~ei(t nilted tlie( etit ire e ,yeball1. If thle mlissile "vas hi nze. tIll' eve protap!d Iv
(hisiti egrated . If it Wais smlall or r-elativey S11111l, x lie 11611.1 ulirn I iaouluutIien 1114w-
i'hage wvas prat'icatj llyv aiwaY. vs s ~tits. a1tid se'(otidat hi v liellia wl ia- zs cee
fremneitet. fli1thlisis btIIll wvas tlit'. usulal 'iid i'tsitIN. ill spite of titeat nn'iit 1)*v
compliete bed)'( rest. Ut ropillizat iou, clelillot herap ,v, atnd biiiocitlar. oeehlltsiot
Iltil Ii t \\vU. tiliotlghit safeý to permit t it(' litinitjureil eve to tetilaili openl.

Foreign bod(1ies lin tie( corniea Wvere freq neti t. Solictt inwliv t'e en ti i' en '

mhzh It be peppered't(lxv N-t Ii smlall b)od1ies, uisita li of mneta I. Treatment ill 111e-e
case.,5 consisted of thet r'nilovai of tlit', objvt t('tsea dii v a t'ee;si 1)1 e thle rt'm aini o I '
being(' h'ft liti sltit. Supportive tr'atmletit . with the liberal list' of alropitii' to
p~revenl t secotidaryN iritis. ga.ve skit rpl'isi wgl g ,ood resitilt s, an 11Its'fuil vistoti \\.S
TCNt't'ovend Iii a Ilanz i ube of eases. (fu~r. 1(;)

Orbital Wounds

Otbital Wvounuds dule to font'i-ii bodies, weret also frequent . 'The( objvt'ts;
WCl'e 'tieC~tili t etet i ll '11palts of t ie( struettint'. Oft t't tt le' petllet r~at el thle

4 Llair. Lt. C'ol. James N. tGrevar, Jr., Nl C'. who succeeded Cfonnel Vail asS uitor consultanut ill oplithiill"Ii'imvy on 2¶)
March 144l5, found that mlany evacuation hospitals wire stailert with hiiuily iu~i~ufiei oplitm:ui riolisisý :11( t01A the
vhar::vter ',f irofessiormi work comningz front t hise hospitals reflected the qiiiiifiaitioiis of thei( ophi iialliiuiiwSts (oliiuii.-lm
It was Colont-i G reiar's opinion that ophtithailmolo'!ic peutietns inl generaii reciivved ieweivihj (art, duirinig tihelatter :011ollius
oftls wi', inl uijoupi.

H adl hidclyi 'inmiifuiei oiihthaimoiov'isls lienl ;vailailile and hatp they ieia sIivne to thev variems hilt arnime, for
duty iii ivaicit luioinu~utiSiuta ar-itcuiiat i i armNi suurguons anl tliir siirgriual ci~uiiiltitiB. i t sabi ii
assutmi that closer supervision and control of opiitiiainimc surgery itlt hiei arnmy arias would have hiir I- 2>ý -J.. [I (C. Jr.
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those inl wh)ich ti( h ~eCvlils wer~e rl-ouslY danmagei I and( tile eyebvall wais left
exposedC~. XWhenlver possible, the( relmna ts of tile e'Yelids, were slitured toget her
to pJrot ect tilie eVCIball. If this couild not b~e accompljlishied, thle e *yeball was
prot~tect ed by conjunciit ival flaips or -,kill flaps5. If this also was impossiblde, tie

desperatei I illetho was( adopt110)1ed of I 'rformilig t eliotol Oil otiall tilie ledt i muiscles,

so tha liit( le ' vlhall cou1ld be rot ated'( 111)1dleiviat t i Ile (oiijurlict iva
Renitarkab ') %- few ocuilar i inJuries occilirei as, tilie result of shiopwork, ill

spite of tlie fact t hat Jprot ect iVe googgles w\ere sýrrlýeldlom issuedl anid were not uisually
woin whenl they.\ were available. Although'l some meni lost their, eves ats the
re0sult of accidents ill ten inls, baseblmll skeet shooting, tinl( similar sports-, con-

sstant efforts, tit prevent ion kept these costY inijuries to at small number.

SPEICIAL THIERIAPEUTIC NI\IE" H 10D S

Atropinization.---Aýlt liougl,,i, as has beeni menitionted, thle suppiv of drugs
lnecessary inl ophithlialmolo)gv was nearl - e vervwvhere adequate. atropinle was
freq uen t l n ot uisedl so freel 'v or so promlptlY as,: it shiouldi have beenl ill tilie
earl mav nag111'enwnet of eye c11asualties. This was particullarly t rue inl evaculation

ara. It wvas not unu11sual for a1 Patient nbilsl l ied of at ropinle to pass
hirougi-i hialf a dozeni inst allat ions inl thle canof evaeluat lonl before receiving- it.

Seriolus comlplicatlonls freqiten tlv resuiltedl from t he omilssoion of this precaution1,
but1 ti( ierr'Ior con Iitiiled to oc-cur inl spit e of admloiiitorv c ircuilar let ters and
worth-of-molnt Ii instriuict ions midit indloct rinat ion byV the( seniior conisultanut in
ophithialmtology anld by regional conisultanlts.

Conjunctival flaps.-( Cotij mncti Val flaps were used inl all Varieties, of penie-
tratingr woullhs. andt many.- eves were 'saved bY this Simple proced ure. It
could he carried out riot o1i1v b~ thle trainled oph~thalllmic surgeon lbut evenl, ill

Cmfer~CI)('by1 inlexperien)ced war sin urgouis.
Iln two cases" Inl thle t hea ter inl which part of the( dhamage of perforating inl-

juries conlsisted of loss of a port ion of t he coriiea, so that a conjuncetival flap was
impossible, at fascia lata strip was seA\, d across tlie( de(fec(t, till([ the eve was
Sa ved . This I igreiilolls techniiiqute was devisedl by ('apt. Eugene IV. Ant ony
M\I( ', of t lie( 52d1 General Hosp1 it al.

Evisceration and enucleation.-lt was, the policy to limit evisceration to
lie cases inl which p)aiophit halmit is progressedl inl spite of t rea tment For

oither cases inl which radical surlgery was, donle, enulclea l oll was advised, withil
het( use of a g-lass implant or ant acrylic ball. The phi ii was not u ni versally

Carried out , the liimplant frequeien lv being omitted inl (vacuia t io hiospit als inl
forward area's, ev~en whenl tlie( operat ionl was donle by the 01)1) t hlmllologicl-
01 olarvnigolo~gic officer. It was niot except ioiaL, lpart icuarlY inl thle early (lays

Of lie( cam-Paigrii, to ob~serve sockets Which Were gra vcont ract ed becaulse
enilicea t ioul had beenl poorlY performed. Occasional contract ion of thle sockets
o(ccurired because at gret iriil stillgeom ha d removed I lhe t'oiitents'ý of tlie orb~it anuid
packed the( cavil v withi glauze amn sulfa crvst als.



Preliminary suture of eyelids. ~Ant i les.saIrIY kvit'z i e'o eo l rve

to 1 hut cvill, prf~ti'iifliltr it fiNle1111- of NWoftftd of' (t(.a celiils wns sevldonl carie--td ow.
Muscle surgery. >Siinzcfv to to f'ri't iflilbalalifc' of Ille o(Iillar. titut ics was

liot .1pproveVl' for II( purpose'l05i of ifli fovi'O\it&"t 111 f)Jpt'ilt'aflu' otf i lie so)ldier orfo

oil~littiifg, hiitociihir1 fllsion. 'Il'his was obviouslY a elseibsld polit-Y. For ofic
hg.it \\*Is utot t'oitsidet'ei rel'cSiifabh' to Ile 11f) bed., III aII ove'seas t ftcau'r

for' I)I t jItkt II o I -1iat I' (A i to I ' forpt IrelY cois III t *14 ICV ZI('a IIt. For afotl ber. lilttideralel~

dipiopial Soitiel Imies festlt id, 'eftidel'iit"' 11( 11t11 fItafirifit for Illillit 'lI'V 11111Y. A
dl'i'' v(A- iitIt111t'id Iilfldvi, thiese t'r(iTiillstilfli't'4 was 'l~f'fals flivitg, beitl Ill-
('lITVi' III lilt(. of diltv andit tt''lerf'(' as fpftvlf-iollalli. III Spitv of I lit ]oIc of
Ow. h psoicy an' tud I lie fl-oflifiit itl aaifist SilIcf stiJl'gi''v Set fit ti ill offivial coftI-

fit liftlict'ilt 01.Pl'i'i oprt11)11 for Strain I uiatis cot tiile to be' I 01)l )lifrifl1lle occisiollt a 1k
eVenI a ft ei D -la v.

Anesthesia. Alt itoiigr local aftest IleSia was freq iient lY used, the I11(1St
popilatht afl('titet ic f'or ophl Itaintit'1 Siin-er'iv Ifilroiln'loft tOtle LiF',1opea it fI'lett' l u

of ( pi'rat toit wils pe'itotlut hl sodiumi. Witihoti I exceptionl. it prov'edltill 1li11ot.4

idleal allestliet ne agrent for .Ill ftt uua opera itions'.

(A)MIl P1(1 CVI'1 )N S

dril"uS. lotit of, wlvlIll were'i Itst'il bY t~le routes, antd ill titi (loses lisliuti Ill civiliia
fpract jee. It was remlarkable to olbsrvtv flow ('velt pa)Utilfdi'ltlimliis ai111d
vitdopdtt hlm'llit is ('1)111( be'uttit lbre ) v Ilei tls(' of pet'licillill pltl'litl'terll v. supple-

Incil'le fl b ' Ow a Injetionlia t . ll lhc a iltter ti''for'i ( '1,11e.oitS('(fftt'ii('' (of a oitetissof

sli'lifts1111 5'00lli't 1111t.vil'itWs prcbIceii lull' Wi It 'll' I eeaiuazoe aii'dilatt'oserve

liamp.l Il It' Sieat'le bluzises attne a~fN'opI'eiatlsed tica IY t'ilt Ofe itost11 ift 5tis pvcittd

0v111gvlt''o'''s.~ isll'ielclo ies
SIcoljfit'ii' oh t lie i' wi'l'i'. a" fo a nttu i'lv, seeldo ft c al iii tllc'ae o oives. fr

T~i'lt,~ I fiei'Ce fit of' all i'as tets. h owevrI11i('V 11 W W ''''iTss('iktt('l wi Iow ](i'011 tt'ti
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Admiinistrative Aspects of Ophthalmology in the
South~west Pacific and Pacific Ocean Areas

11 ebb P~. (:halfb('rlin, .11. D.

Thle pract ice of oph11thIa1ilmology in thle Soulthlwest Pacific an P111acific OceanI
areas in lXorhId War 11 was, liike t he prai(t iceof all edi-n*iiie anid surgery ini t hose
areas, Cond itiolted by tilie enormous areas over wh ichi figl it ilg' occurred. TIhe
dhiffering( c'limait ic (Oldt(it ols, thle trl0'ictl vnivirmlinil , and1( thle great dlistartces
bet weelt bases created pr'ob lem's oif disease and( of t real tmient pecil ialr to the ~se
regXions. Thle p~oor condlit ion of miany pat ients NvithI ocular intjuries whenl they
arrived at fixed Ihosp~it al inst allatijonts was ofteni to lbe explain iedl by t he fact
that, especially in t he early miont ls of the New Guiinea canmpaigni, they had
b ieen evflctiatiIe(I fom 2.000 to 8.000 nliles from tw ulpoiit of i j urv

ME DICAL INSTrALLATIONS

'T'le 4thi General I lospit al, wit cl was set uI) at Mi\ ebourn, Australia, early
in M arch 1942. was tw Hienirt medIica Ili uit to funict ion as, a lhospit al ili t1lie
SouithIwest Pwlaii area, antd its opli Iilmologv(lepnrt ment was t li first suchi
dlepa rtmentt to functtion t here. By tilie miniddl of 1942, thle 1181th (ielera
II ospil.al ini Sv;lltey and~ thle I 051hI and 42d (Neiter I IIospit als ini lrisba ne were

a6 lsoi opera iou, and btI eca use t hey were part icularny well staffed, thIe~ir op1 it ha -
nitologgv depa rtmiten ts, vere serv ili inforally as centter's for tilie d ia igosis antd
trea itmenit (if eve (1iseases and1( intjuries. Thiey cared for casuialtiles evacuia ted
from tilie island s and~ for paUt ienits recived from st at ion liospitalIs supporthit ig
troops st agrilg Ii Aust ml ii. GoodI work was done in field, evactia lion, anId(
stat ion hosp51 it als, but ill mialtv inist a tces" traited opli I1, llmologrist s wvere lot~
attIachedi to tilie smnaller un11its, and1( it rela t iel high prolport itl of eye casuatia es-
hiad to be t ranrsferred( to gelw teah ospi talIs.

Af[ter August 1948, duiring thle New'~ Gulilea campa igzit. thle 42(1 Genera!
loidi O~ia I in vr-b 0cred [or a lar1-ze proport ion of thle oplit hi Inologic batil e
casulall es, wvho had to lie evaculat ed lby air for a dlistanice of 1,.500) miles. It
kvas liot unt11il 1944 t hat wvell-st aIffeI genlerl~t ho~spitals were estabilished( ill tilie
New Gulhea bases. Wheli these unlit-, were set 1lJ), e'xcellenit service wsafre
tiese casualat ies withI out tilie previous niecessityV of Uli1 extrenmely long line of

eva cuat ion.
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yev ceniters o1 I he t ype t'stablij-cdt III (41 her tlit'ater'- ofI opt'rat tons5 and III
t Ie( Zone ofl I iitt',ir were I)(,\e,[ establfishietII (in Ph lacificI livaters. I a t 1ent1S

wereI I rI'l isflredt froml stialler hosio~~ta~l' Ito I rgzr hosp~it als. lit)bY lIX II buati )

s11ipiV vlbecailIse. its iilrt'zitv nlttt. itherte were ieillher Iticihlile nor~ pi41 rt4liolI It)

\aIaiiiII. an1d it \\las jfaliiiied fuel Ow lie 'evt'l genecral limsplitak composedIif))~'(

if woui~ld t,1irli1sli speciaizel',.' eu' care. I Itid lthe wal. (1)111iliiiitd, it 1, poss~ible
tinit,1 N. liv pijrocess oh evohtit iou, Smliethliii tlh)1itotcl Ingi lii' I.p o~Jt'tf ('Ye' ctelle

estabhIilis'he t'lsewlt'er migili hitvt tht'v'ltped II ii t, u iied icall celiter.

Nt) colisiltzilt Iin 4plitlialliolttgY was t'vti, appl)J)litetl III tOe Pacific. '[lie
niiumbler of ll~e(1jal officer"s cert ilie t 't lv ( ie( Atiit'rican Boardl (f Of dith lialnoogry

WalssiaiI!. anld thlaW tdistribullt ionl wos 114)1 ,lwvs \vt 'II planniied. ~hieii a) collipe-

It'lit 4)11llll))gIwas phiceth IlI a d ispeistiry Ililit, for Ilist tilite, as- was
sot)I11t' im's toltlh' his tilltjsWel4111 not uilized1 to lthe l1,Iit~lI 11111.

TlIvi orgalillza. 14)1 of lt'e ojlif lialiiologc :1lid otolarviigologic sections11 of
hospitals as a1 sinigle'service gave r-Ise to Ow li illicilltltes whic lli aght halve bee~ll
ex~pec ted 11l '1114 t'ri InI whichl oilY lt'e occ'asionial phlisicial %\It wasadeql~ til elY
traillt'd III 1b(thI sJpecil~t es. 0()pit hialiiiolo-v. whlich 1, is highly sptcinlIMed field,
w4'ts ade n1111 intiltowli lialiuoloists of ll tlt'grt't's t)I trailiil tloll

weeill ottolarvilgtlogv. whiilt'pimlil-st f.1 e-v o rlig414

('Jexl)IV'Itt'1 dissipa t'l t (lvit'i t'litrgits Ili otolarvnigologici wo~rl{ fo~r w~hichl lthey
hadt hiat l o tralilling. I~l~li ad ition, ilit' oplotlialnitdogic t'Xper'it'Ict andlIrilii

l)t',vol( lt'e raliký of IIllajol w\as potssib)le onlYl bY thel'i asimpIiiltioii of1 tIntit'vs
n10t rela~ted to 11lit spt'c~liat ,. Wetll-qIuallfietI illhli I lialologists 5vr Wtlt'tus lost
It) clinlical olplit lialt 11olopgv htcaiist' I lit'v iiat lurallv too1k tlit' olIv ava ilable linvanls
of gilil111lig atitlit ollt1l ralikl wilil lt'e asstciate't iliIeaISeS Ill pal and allow.vaue's.

glV'i tll- lajolb friniiiig. it) the exacting, l't'(f lltIlieliI" 5 f t14e sfpi'cia I. lhI')IvY
l'4'lilt'r('t v.lllt.1bh' stervi'e, althlolgl-i it wvas difficutlt It) ke'p I livlill from1 bllit'i
rofated aftt'r llt'had v'u tlm bevl lit'd.

lPropt'll*v Iniiln'tl t'iilistt't petrso~lml1 pro~ved a) grteat asset ill flit' pract icte of

rv1cvdhtto lillr-st'5ill I lelit' imltpaftl thispet's115aits .\l Ni vl wh 111141 I'4'11 ot)Iomeitrists

Inl tivilitili) life (4ff ('I served t.,I s llit'rfitoliists. bult Iii1li vof lt'e btest rt'fiict lolt)111
Inl flt'e Pacific i't'' vcth all hit'ir traliitiiu ill Ilt'e ArilY. ( ctasionial v . 1)141iv'iI 5
whot cattle to th li' !iipit' old t~uv for reviracl joll wetre' Ilitv'l set'n 1) v 11 t'dicaI
ollit'tr. Tl'lis toccuirrted onIlv Ill hospitals whlere aill i)otlarviig-oltogist wa.Is also ill
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Duriing" tite last IS mionths of the war,. thle mainitenanice of mlorale iadl
b~eco)me at problem to( thI ose' 1))1 Ilithilioltgigst , as5 probabIly tol othe ir seglliei I of

the Army' , W-ho liat spenit 3 yvaiN ini ani ulieni elixA0imiiet and clnat e and "vIo

liat felt thle lack of suitabIle furlough anyea, in thle Pacijfic thieateris, anid tite Ing
of mr phlynlv mnit Rot athmio of peioniviii, withI at least slioti periods5 of dultyv
tit eye 'enit ers ill thle Uniiit ed `t ut es, wouldl~ have b*'leei ad va litauge'0115 for
opilit I ahIiolog~ist s wnll) were alimost completciely\ reiitov co front the ldancIv!i I

b~eing aiccompilishecd ill (I eir. Specialty 1111( who, biecaluse t hiere wasi [to (olhsislltaiit

iijll t o hthalmiology to See to it thliat the Nvr ept iniformied, nere abid to lea i'i
little about whlat was going. oil ill thle Zonle of Inlterior and inl otlier thent ci's.

A prloper' dist ribuit ion of textbhooks an cil urrenit period icals, wouild lhav e b eeni
of grealt assist anlce ill thiis respect, bu11t it nWas n ot a) ccoiii pl ishiet I

FACILITIES

Utilization of Space

Oph hialmologic facilitis iii thle Waife VaNet with Ii tli type of colistruet ion
of tlie( hospital ill which they were housed. E *ve c]linics. wardls, zirit operating
rooms Were aiiiiple iii space aiid of thle mlost loolerii ty'~pe iii such in st alla tionls
as,, thle Ro *val Melbourne I lospital, which was a1pproach ing- comiplet ion whenvi it
was taken over by* thle Uniiit ed S`tates Army. Other unit,; were ofteii of tlie(

n(zliollifiicfi type. sonmetflnes suplemevntelld wi60) lenit units. wil)thI Ile prv-
fabhrica t ed struc tires modliftied, as. I ieee'sa iw, to a fiord better Ven t ilat tion and1(
insulat Iion fromt Oiuet Ini forwa rd arey, lImsli tnk I were h ousvd in tents or ot her

st ructutres inl which extenisive imp~rov isatio lll niSiecessary to est ablishi a
pract ical setupi for opilhaintlmic suirgery.

Frequent ievision s of thle space uiflo tted to thle ma nagemen t of eye casualties
were niecessaryv beca use th e origgi ially allot t ed s'pace was inladequaiteI . Thiis w\as
chiieflyv because ila nninig was based oil thle mistaken assuimpt ion thaiit a siiigle

officer' wouild be adequa tvey trimiietl to hianidle bo0th olhli t iamology andl
otoliiryiig-ology.

Equipment and Suipply

Duiring, thle first mon01thls of tlie( war in tlie( P~acific, t here was a not aide lack
of eq uipmenit for thle dIiagniosis, anid treatmlent of 01)11lihalniologgic cond(1it ions,
andit much of w\halt was supphjeol was of poor qualit v and othlerwise unisat isfactory.
Thie slit lanipl an iih tle corhieal in ivaroope are ind ispenisable inl thle diiagniosis of
oplit hiamic conidit ions. but it was iiot ui t ii 15 monthls after thle arrival of thle
first hiospitals11 in thle Pa ci tic that thiese it ems beg~an to be received fromt tlie(
Zonie of In t erior. Giianut ma gi iets Nver('i in insuificienit su pply. Toliiomet ('15

were' not reliabIle. P'rosthiet ic sph ere., for implanut ationi a ft er en ucl eat ioli were
oft en uniobt ainiable. Faicilities for thle suig-ical repair' of retinial (let acheniiit
were lacking. The N atioiial ophlthIalmoscope supplied wvas regardled as ulisa tis-
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factor-y. becaulse it NvIl. iiipo..siIble to obitairi a1 lear. focII.s withI it and1( b~ecause
of thle piesevl(e of at ctliiiisiiW lilIit icfllx III ht eie ( h il to b)'eeXamille(I.

11v lie middille of 1945, maii.~v of thlese diflictiltics. ha.d Iu'elivi reedied. T[lie
OJplithlaIliiologic depart ria'iit of tti elIt Isil Geliernl I lospital. which waIs Set tipl
iii Sy iev [in 1942, h adl beeni abI le to procure a lIt( lamp Ill Alstrallia as wevll as
Other equipm1ienit. and other. general hospitalls. thIIroiili-- the iflitiativei of 11di1-
vidrial oplithIaliliolorinsts, laid also beenl ab~le to supp~llemlenit their iiiadleq 1iiat
equlipmIlent front ciNviliaii so0ur1ces or (Ilirotigli1 faclilities and~ cooperation of thle
Medical D~epartmrenit of lie Alist raliaili Arm.11Y

A staveV of ophli ha irnolog-ic service Inl the hacific, covering 14 general
hioslpitals, I field hiospit al. and 2 evactiat ionl hospitIals, wals rep~orted to the
TIliea i e ri Srgeonri. Arniy Forces, Pacifi c, 1 7 Ja lv 1 945, t ind p~roduiced the follow-
illg (hit a:

1.At tillis time. lie two evacuia tion liospi als anld tilie single fieIld liospitall
inivest igatIed IWere, well eq iiipped.

2. O f tble 14 geiieral hiosp~it als iInvestigajtedI, 1:j (li(l hlot i)5eS(.S tagyeii
serceilS, 1(1 lackedl slit 1111111)5. and to1 lackedI perTimnetvers.

3. Small La iiclast er haniid magi iet.s were inl plent ifuil suipplyv aniid wero' Nve~l
d is~tribated. Shr l )efore( tilie surlVeyN, fiVe gia at niag-ilm intdha( beeil received
ill thle t heater, thlr'ee of whilch had beenl (eliveredl to veiieral hospitals. It
was hioughri t that flexible uise of ( lie, two remlainling. giant manntiets would Solve

h~is part icuilar probleml for tilie thieatecr.
Instruments. lin Owe early, months. of tilo war in tOe Pacific, tile instrui-

men ts suppied11 c for 01)11t ham iiC Suilrt&ler W(Ve ill sh ort su pplv an r wI~ ere fre-
(iiei it 1 of poorP quallitv an 11(1ait iq uat e des'ign. TI'i e~v Nvere also far* too comi se

for delicate e (wve 5 i rg'eryv. 1114'e stillelflei ivila. en leel c eve its, vIih
NVet' issue1id md ic)-iininatIely , 4)t greiieral hiospi tills and~ ad vaniced field unitIs,
d id riot serve thle d ifl'eriuig liveed., of t hose inst :1a tIla olls. Tile Ia rgec case, pro-
videdI for evek unjuies, it em 9329) lin the SIIl)INv cajt alog(, Wits rnor'e sat isfact oiv.
Unriits whicmh a rrived il rithle P~acific' after 1944 were iisually* pro)vidled withI it,
bat unIits inl thle theater eary ill t1he wvar dhid l rot receive it lnutil later. This
It em wits requaisitIioried repewated Iv by 1) li te IsthI Genieral H ospitIalI, for instance,
l)pegin Iiijimi earlyN ill 1943, buti it was n ot received until M~Iarch 194-5.

Tl'le inistruimerits inl thle Ia r-ge calse couild have hbeeii imiiproved a ponl in
bothI select ion and iiumber. A e -,hi11 i t Ioiioriiet er, to4othled an riolt raca psillar
ca psilce forceps, an i 1 i -)-j(l ouicscIera II t rephi r e we 11,is rg 11i iit rti

mc1ii Is wvere riot hield illnlrcks. \\vi l IIi esl a ri t (lamag,1(e to tI~j heir'(littlugr e(hgeI
It wvouldI have Ibeeii (le;iia ble. mloreover, to have racks whlich couild have lbeeii
remioved ill sect ions anditl sed to hold( the Inistruienirts inl steriliziiii. sollitilolis.

Thlere wvere no facilities 1ii tilie PaIcific for tilie repairl.' aIn sei'viciri~g of
0plthillalniologic Instruimernts. The lack was Inicouiveriienit arid uiiecorioli('
anmd also malde thle inist rurnerilts less effect ive I han t heY might have beenl, siiice

1,1i 0. I imrittit V-. i';,ýTvAIUI .M .o r i ~~lto 'Iilvi-4. Sillr'on. Ann , v 1Orrist~l. i:iuifie-, i7.1liv11, ujulO\tizlii
Servioci Arm\v ii~talklajr iwi P otIwtlwiiiv~lol Pacrific~ Ar'.ý
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certain ophltalooi instruen~ts suc as1 UScat aract knives Undl k-ra tonies,
are Often better whenl t hey hilve( been reshlaperied t han whenl t hey are new.

Thle car ie a 11( preserva tion of opl itl tlmllolog(ic- instruiimen ts w\as at major

problienm ill tilie Paciftic. All miet a I rapidliy d1eveloped r'ust Uand cor-ro'sionl in
tlie( hutmidl triopical cl ima te. wid the mer c~' oit iiiig of inst rument.; with Iiill (Iit
not prevent their Meletior'at ion. S-harp inst rumenit s, suhItsi cSa't aract knives
kind( kera t olies. det eriora ted withI sp~ecial raplidiityV. The casev for eye inj uries
(it em 93290) whic \%it'iws supJplied later ini thle war included a1 delluydia t ing aigent
buIt was not coniveniient for tlie( storage of lnstrlumen ts inl dail ,i use. Thie
developmieint of a1 con veiiilient storage. ('abliet dlried 1Y alil elec ri c-I igli t bulb)
would have assisted in tilie solut ion of this problem, whliichi renma iied at serious
One throughout tilie war.

Drugs

The sulfa d rugs and penicilin, after thle hitter was jut rod(l cTi, were
usually iti a mple supply and[ were used to gre'at advantage. M ost ophi thalmo-
logic dinigs were also ini full supilol, althloughi Utropinle anit Pon tocainle IIVlydro-
chloide1(1( were Occasion ally scarce it enis. Piloca rpilie, to counlt era ct (' ,vclo-

lplegia, was also frequtenit ly uiniava iablev, as "'as eserlii. Bocause of its effect
on thle corneal. epi thelliumin many oplit halmnologrists object ed to the utse of
cocaine ie s aS local aniiesthIiet ic agen t an wl~ouldl h avye p~referred olont oca ii e,
.N levt ,vca mle, or- I loloca mev. Butvnl a id N let aphl~le oinit menits were availablde
but for inniiv reas"ons W-%i e regarded Us unde~sirlable.

Optical Suipply

Early in thle war, United States Army' units ini Australia were sup)plied
withI glasses, by Australiani op~ticians working und( er coiitract to tilie United
Stat es Armyv. The qunalityv of nmat rial. aia thle cliarat er of thle Servic were
goodl. Later, thle Uniited States Armly set lip its owii op~tical uniti-;lat Various
bases," andi thIese uiii t.s, for tIit(e most part, suppliled sat isfact orv serviev.

R epla(cemenit of brokeli lenses for (c01mb at troops on thle l=40A 5 was
originally at serious problem . Maniy men w~ho wvore gzlasses had to bm lnove

fromt thielir posts I wcause thI ey coutld ii1 o n ~itilnute t heir mis'sions" a ft ci the iir
irasswere b rokeii. F'requeneit ly. t iese mlenl had to be evacla t e aind1 sent

to hospi)1talIs fall' in tilie real. foir refract ion and prescriplt ion for niew lenses, anld
(l(la *v., l'aig-iiig fromt a few wee(,ks to as long as 3 montits occurred before thle
glusses wvere sup~pliedl and tilie mien wvere ret uriied to their units. Later, tilie

at t achmen1(1t to eachl c'orps) of small optical auni t, whiichi Nvent forwar wi(uthI
landing" trioops onl each ID-day permit tedl brokeni-glasses to be I'ella'ed()Ito tile
spot a iid kept mnel a vailiable foi' action when ti( hev weire most needed.

La ck of uiiiiformnityv a nid of clairityv ini thle r'egulations covering certificate
r'equiriemieiit-s onl thle brea kage Uaind loss of glasses, gave rise to a good deal of

onifu~sioni anid delay. This was part i('llaI'ly true of thle r'equir'emenit t ha t tilie
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cbert ifica te of 1(oss or. burea kage III tie of da1t v be sign ed by at i spo l lii hc nflihcr.
1t1ile~s lilt officer act uazIv IitII,,~ lw ill'Liiici toll . loss ofIi Itil ghi5esv. lie

ýt [it fit p(s I loll to (P11 Il tha lithIle loss was i linle ol diii1 * . Offt t leother.
hiandl if al mnan telibl-eatekl lost oi. broke hli, "Idisses. if) the hope of esca~ping~
Ii rdl iotis or. ula III-erois (lilt v. it wvas- almInost itilipossilile to prove tha~tt th lie ct
was initenitionial.

Ini thle (id ,v mlontilis of thle wvai*, brokenl glas.ses olteii hiad to be 'slapped
11 (listatlice of a) thlouisand or. mlore mliles, for repair. They, were sebldom accoiii-
piillil'(l lbY prop~er certificates andl if' thleY were iet tiiiieu for complIletion ti (thle
Mii(0i'''Sil l V paper work, tiianYi add~itijonal weeks. of' lost t hue wvere addledl to thle
tjawi loss ilievitabhlv Ill tili, letigt i of (he suIpply linle. On th Ile oither Iliaiiul ac-

(iliito ret.1 lilta iot is, ~llly an ofliceI if) thle soudl ti'r 1iil1, was a iit hioiiiei to
sigi1n thle ceTiiaIe.'lie 0)t ical-suphplY tiiiit was thIierefore left onl thle liorlis
of it (liletIItIIIa. which wVas sol ved l n 111I variou ways.

In tlie earlY (Illavs of lie war. inl thle Pacific, mnany, refract ions had to be
done antd mla nv glaSses hatd to be supit )) ed for menl who wvere senit overs..eas
before thirl e'Yes had beenl properly, refract ed and appropriate glass'es llai beenl
51i1);lied I. )ne( iiifaiitrv\ sergeanllt, for instanice, who was sveen at this li ile. laid
beeli senit overseas, with ll comibat uinit withlouti 1 a uplicla t e pair (of glasses,
alt hoiigli lhe hiad 9.00 (I ioft ei* m1yopia an 1 u1nlco rrectIedl visioni of 21/200) in
ealch e ve.

\ IIY a i oldl lrs w ithI refractivye error's wh~ich didIlo i1 (11 (jtilify I heml to receive
Govemimetilt -issue sped aches had l svilp1 oiis whliichi could prol iii ,lv havye been
rel ieve( by thle prop er glaisses. No facilities wereT a va i.1lae for I ispelisi ng"

biifocal lenuses. al1( 111 liivl lpersolis had to be giveii two pa irs of spec~tacles, whele
bi focal glasses would hiave been i llore au Iva lita -eou-. T[le lack of fa cjilit es for
bi focal lenlses futrnislied a particular problem il I inst allatIions which ca red for
I'hlili ppinIe Army* p~er'sonnel, aliming whoml presb *yopill waIs common101.

Ilii 1945, two general hiospit als. t li 601 h and1( thle list0i1, were (les-igliated
for. thle Iniatiufact fire atid fit tilug of pilast ic e~es. 'The( end of the Nvar camne,
hlowever, b~efore thle program could be put1 iii operatilon.



CIIAP13TER 1,4I1

Clinical Policies in Ophthalmology in the South-
west Pacific and Pacific Ocean Areas

If ebb P. Chamberlain, M. D.

COMBAT-INCURRED INJURIES OF THE. EYE"

General Considerations

Tile lack of at conisult ant in) OJ)li t alinlologyN III tilie Pacific ANpla in why o
geir~lle~l policies were formnally issued fol. tile mlanlagemenvit of opliht liahic Injuries
a uid diseases. As a1 result, t hese (0ili on er a uiayed for. tile mlost part,
oil thle biasis of tilie individjIual officer's pract ice's inl (iviliall life.

( linlical policies ill opli Iamahology , fillt liermlore, as has alr-eadyN beemin noted
(p). 188).3) were lineessairilv predicat ed oil tile lenigth1 of tilie evaculationl lilies which,
ill tile Pacific, were longo inl thle first monthis- of the( war and were frequtent iy
long even t oward tilie (en( of hlostjilities. The timle to save anl Inj uredl e~ye is-
hmniellieiiteiv after. It is Inhjutred, but 11 com11petent011t OI)Ilmllllic- sur1geonl lutist b
availab~le to secure optimluml results. Becaus-e of tilie short age 01, t rained
oplit halmologists. however, aill lbecauise of the relative inlfrequlency of inljuieI(s
of tilie eve, specializedl p~ers~onnel wvere not usuiall *y availiable inl forward areas.
if thle condition was one of great urgency, general surg-eons hiand~led it as best.
they* could.~ If it was niot, bY flir tilie best soluition of tilie problem w\as to (10 ats

lit tie ats possibile, p)referabl1y nothiing except to appiy a simple dressing, aiiol to
evaicua~t e tilie ciislialtY as prompt ly as5 po5sihble to at hosp1 ita illii which till ex-

Iperiehilced oli0)t halmiic surgeonl was availalade.
Failuiire to o)ser-ve tIilese grenleral principles of mlanIa gemlenlt was sometimes

-eSlpoflSil)le for- (list ressigly~l\ poor. results inl opi)t hial-lmic surgery. Eyes wvere
solniet imles en uclea ted too liast ilY. Glass-ball impl)a nts were inot Alwn v s uised,
evenl after. th1ev became gieilyavailable, a hnd oft en several pla1st ic operat iohns

wereT neesr Vbefore prostheses could~ be wvorn) sat isfactorilvy. Lacera tions
of thle eyelids wvere also frequnent ly t reat ed uiunwisely, withi genlerouls (Ielbni(elnehit
and1( opehin-wouhind hevaling, thlough t liese practices Wvere ill dIirect Viola tion of

list lmc onls from the Office of t he Surgeon General *2 Nulnelr,,olS (leformIlit les

1 A 5)1? is? cal presentat ion of inijuries of tile eye in l tilt, ntd States Army dturing W~orldi War It is contained In

2War D epartmentn Tech nical B ullet in (I'l M~ El)) 147, Mlarch 1945, slibject: Notes onl CzIre of hiattl Ct(asualt ies.
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resullt ed awll pliit it' surgeriy. withI long l1t'iod~S of Ilitslitallizzit ttl, w~Iisa

to~ c'0rrec4 I I hiti.

Speia'il TN Iles 44 Inijury

A spec'tial jprohleiii ill tlit Pacificii, resul~t iig' fronm thel type( of tiditit ugvey

'ltIlls i re. DI)aIIaIIt' to thle eve.,ii I hil Ipvho ot injitty wals tdteti ttsstwtate4l \%ith
extt'nsivt' talaialgt to the face, lids, adjacenit siuetoi cana contents.
Thet itiinietlialtt nte(l inl fowvard Installat ions \%Its to comlbatl sl'twk wnIilelfctit0ii.
Whelet thlie cislitalit ls wereT l1ceIVI Illt iii tarlus allat ititi, thle wolittits were altiotst
aitwa 'vs infect edl. and iliiiledlat e plast ic repair. was timp)ossiblet. Exwept for thet
re111i0Vval of shiattereul "lobe's, Ireal tietit had1( to be limtitedl to clt'ar-ilng the inlfect iou

OcularII injuries ill tilt, '%oiitlimest Pacific Oceanl are-a included anl unuIIsually '
Ilajtrgt ItuuIIIl)et' of iuungi'i utacia otii l)~i 'I.'ll(e oh)j('t

Iiiodt'ril mutt1it ionls antd, inl 11i1111v c'ases, hil(.\ also Includedth uiiilt iple frau.1uiient s
of the coral rock whlicth Is prt'sent on till lPac'ific islands. 11 \\was tilt, potlic ,v t o
evtitat ev pat ients wit1h1 this type oi l inj try to thn' Zonle of Intiteritor bY pille it-.,a
ra pidly as" iitssiii. it' 11 lioiit\.'(I ."11(ltav ni otit~ hI-(t ttSt)iS,

Itisl. ;olicv * t v, ufortunIIIatey. coulid ntot alwaYs be' 1)it Into t'fft'ct , anI air ('vaciia-
tionl wais ofte t'ui irro'gu1. ianat slow.

D)ISE'ASEIS OI FI THE' EYE'

General ( A)Hi(Ieratiios

(ol111 eiititttxpotsure to th Ine' lnt. dlust . aid -Ilare of th lt'ro pics rt'suit et inl a
reivelatih nienvo .11 tpes of textetrnial tlise'ast's of (Ilit eve* lWlt-
phlaul- is, totlijutlictivit is, various. formsl- of keailit is, iritc~hwvltis, thior-ofidit s
re' tit is, and op)tic' ilit'iiit is WVIT'o 11i1iuis1n1111 fro'quit'it a1ntI wer' often' resistanlt
to thierap *v antI pronie to rei'tt'it. Patitivill wit hi m1.alaria were' hart icularlY likt'iv
Ito dev'lop hetrIpes siiileltx kt'ratilt Isl.

I lt-spittili.a t ion for o'vtui simple dise'ases, was nt'ct'ssar.,v for touich louigt'ri
pel~trOd- of finn' thati Ili 'iviliaii pratticte, and t I-vIall inIanIIIIi1ttitions- were lIkely*
to b'comie ilicap)tit itatig Out' patvit'll. for itistaline. was, hospitalizted S tinlit's
over. a 9-mlontIil pe'riotd for r'currt'iit ac.ilt 'krtuojiitii s whtich was
alItipprt'itly aggrauvate'd bv dulty iitildi't Itopical t'oiitit ionls. Tl'l' iiifo'ct ion was
conitrtolledt slowlY t111ri1ig, thle pe'riods of lio)spitallzat (iou blitt t'tcitrretl p)totiptl ,v
wilit' the soldier. re'1 urin'o tto his utuiit . lDitrIn' Illhis 9-mlont h pe'riot le h\tvwa
able10 to perform full (lity, for le'ss t h'itn 4 wetetks. Evt'ilt 1iiall, lit'e\\was 'vaiiatl I vl
for liimitrouIic:a I tI it. It was foitind. ill tiutat'ttnts, situ i~la rInustanties, thIto tdwi

q \i '1:1111.1 pl-11:tn of. di,.il.. Ij., ~~ rn ~ i W ri iitii~ l
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best plan was to evacuate pat jents to the Zone of Interior as soon as it blecamie
evkwiet that their ocular disease was aggra-nvat ed l)y service iii tilie tropics and
wvas likely to inicap~acitate themn rep~eatedly.

Trach'iomal wais not a dlisease of any vonseviuvele ini the Pacific though
patijents with old 01Scarring of thle cornea Were like!ly to (develop) Severe irritat ions
and1( recurrent in flammllat ion wihic h event unliv iecessitat ed evai tat ion. At i-
01)It hiilmlic troops, whlo Nvere s'ent overseas in 1942-44, chief! w ith port
battalion unttis, proved of lit tle use. Under t rop~ical conidit ions, tilie majority
(developed irritat ion ill tilie socket, usually associatedI with a1 severe purulent~
coniul] it ivit is which reslpondled p~oorly to treatment.

Trhe mianagemient of toxic amilylolpia was iot. a. freq1uent problem, since
tie prinlhiiiy disease was almnost in varnab A-l fa tal1.

Correctijoln of (defects whiich had1( existed p~rior to induction was carriedI out
in a numnber of cases in which opervatin didl not seem ntevessarv. This was
part icuilarlv true of stra bisnuis the surgicl correctioli of which was later
forbidden.

Two unusual condlit ions were ohbservedl ill thle Pacific: Ocular compl)ica tions
associatedl with scrub) typhus, and b~ilateral corneal e(Iema precipitated by
Ataiwine.

Ocular Complications of Scrub T~yphus

Extraocular and intraocular changes.-Weekl v examiinations of the eyes
of 451 patients wvithi scrub typhus, fever over a1 period of 18 mon01ths inl the
Sout hwest Pacific theater revealed ext raocula , and intraocular changes in a
large number.' Thel( weekly examinations includ~edl opt hialmoscopy undler
nivllriasis; tests for visual aculityv; determination of tile visual fields, wvithI
p)lot ting of tile fields of most of those showing intraocular change's andl slit-lamlp
examnina tions after thle Patients had becomie amibula tor 'y. Pen pherltl-fieldl
determinations were (lone onl a 330-mm11. radlius perimeter wvith a I111-mm. white
test ob~ject . Central fields were plotted with thle same object onl a tangent.
screen at 1 mieter.

Trhe most cominoit extrticlar chlange was conjunctival hyperemia, wyhichi
occurred (luring t he early Stages of tilie disease in :38.8 percent of thle 451
pat len ts. D~ischtarge wvas usually scanty, andl thle inject ion disappea redl during
lie secoitd or thIird week of illness.& botucia heuorrhages appeit rd in

tile first 10 dayvs of ilnes in 0.4 perce it of the p~at ients. TIhe hemorrhages,
which wer~e usually bilateral, were miassive, oft en covering a thliird to a half of

hie exposedl sclera . Escitars of the eyeli(s appea redl in 4.4 pe~~*~rcet of the
patiens anid eccclni oses in 0.8 pereenit. In) two pa tientts, an1 escita i typical of
the primlary lesion of the disease wlii(' follows a iuuitebIite in volve(I t lieutpper lid.

Kera tit is developed in 4.4 percent of thIe patients, and tile samne proportion
(developed nystagmus. In two instances, the nvstagmus was of, thle coarse,

4 ,SJeliet 1t. (i.: Ocular Chianges in Seriai) Typhius. A Stu d y of 451 Patients. Army M . iul 1. 5: 123-427, April 1946.



irregI iia i. jerky. illvoordl ate tN*vpe. It Occurredl only whlei fixa tiolo onl til
Objevct wVas ut elijte iltld n clloel ,v reseiilibled thel t.\) pe o iilcoordlla t loll seell Ill

tlt, eXt reiliit- Ie~ll associa tion With I cerebellar lv,ýiolis.
Thle lilt I ioviilair (lalvzilge welt' e*ell Mlore lt~~tlit hau t lie exti'zocuibir

Ii Jll ptieilts w~ithI scrub I tvpJ)1is evei. Velious ll- iorgvtiihit . whiclh occurred Inl

( tlili te first 01. sevoiild week ofl ihliess andt alway s prI'(eleded illy* othler ilitia-
ocular liilie It freqiieliit pVJrogressedI 1i1ilti th I'veilis were fromi 2 to 21.
tinles, thle djaiiieter. of thle airteries. O ther viliolls ha eswere .1ssocia te(1

acc(tlitual ell bv thle illl(reased tort io"It v of thle vessels. Because oflIocalizedl
dlilatationi. the(,\ Oftenii ppeared saiisaiielike near lhe disk. Althlouigh tliroii-
I)05is freq uenitl v seeiiied im11111livl'li it occurre ol( ld mlice ill thle enit iie SerIeW.
Thie olithi lie of thle veIlis was ofeivi blulrrodh possibly, as thle resu1lt of exhilla11,011
tiroiuzli Iheirll. wds. B1111.1il11 was not thle residt oh ilie proecenee of a true

lpiliva.icullli shieiith fo. r tihe veilis haud a uhilhtise. veiled appearalive. whiclel was

a voiipaia deg(liree of in lovelelint . Thie veili ng was iiiore mar11ked at 1i 1c
Il li~lliSI151ha hich pint1)11 the weills ofteli 1,--) ai1 lillt elrilpt ed

a lpp'a ni ice.
Edhema of thle di1k andil retinha was observed iii 3~6A percenlt of thle 451

pativleits5 withI scrlill) t , )lihls. Both sit ructuire, wvere alwaYs Iinvolved . ald t1lie
ilI IvolIvhceliIIt \\-Is .1I\V I V1 l1111a 1t I va. T 11w ~~lllN 11Im Ia IWOet I v(l ' ,*N. 1. 1-rked
ehir()r&ol"ilen t ol t lie ret i1l.11 veihn Ill all palt ieilts andit was ulsually prlecedeid by olie
or. ailothler 4)1 thle velioii lialge ;ilrltial (es('lilwe. Edema1 wa"s IlS1lally of
comparable depirree ill lie disk anid the retilia, thouhiiiIll some1( instances, the
'wellingi of tieIC disk siuggested papihledema z. The vlia lig'es inl the fundlus,
however, were hlot thle result of inicreased lilt racruiliial pre-ssure. Inl ot her.
ihlstalicevs. t li retlm laShowed markedl edemna while thle disk shiowed almiost
il01]ie. Edenia of thle lisk amidl let illa apipeared during11p thle Second anid thlird
week of ill lv.i-;s, reached~ its., xn 1111,N1lll iljqjit\eiiIv- i tl I le nXt week or- two,
U al ~ then 511 lsidiul slowly. tw livve gr-olitius returirlhig to nlormall alboult tble
seventhi or e-ight wi~eek of illness-.

Retin I liiiiorliag s. u ,ill lv Su1perficial . were observed ill 6.6 per-eenit of
the patienits. Fluifllv whuite' eX1lla tes occulrre-vl inl 4.9 percenlt. Iliese exud(I t s

wele11 11i1111llv of thle (ot toi-wool vainiet v. thol( 1 t~hIlev soiliet iiile, reseni Iibet
gaIgliholorll d(leelierat ive lesilijS. BjotIilieiorigsai e idte NNeIe ills
likely to occulr ili pat ienits who presenitedh edllea of tw l fie 1k 'Indu ret iila.

I ust hi e opaci ties of t li vi I eouls.' which Avere mlost a 11limerouls. ill thle
postvti-or vi t rolis. wvere Seeni ili 4.6) pevncelt of thle patienit s; in thlese vases,
there wvas no furlther evidence of uveit is. Definiite tiveit is apieareth iii I .3

pren-hilt. It was ulsullill v indolenit, withI only Slighit pliot opliolbia an 11(1 slally
with no eihiarvY iniject ion. XearllY all thle patienlts, Ill thisl. groulp also preseiited
edlemia of th dis(1k andil ret ina, a* 1w ell as thle veliolis clia ages dhescri bed.
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Pat ielIt; %%ith Ii veit is occa'-Zioul iB complai ned of ldit'ted v isioni. I ol"OiI2i
Visual acuity was 1111i(!itittlihed an no( 11(4 lirtges ill thle visnual fields w~ere detitori-
s tt111Iil v. Visuial luniction Nvas ]lo! alterTed ill tile remlaind~er of t lie paitlent s.

'The let ittopath fair uly typic'al (fit hute typhus thlois 'onisistedI ot 1ilawleral
edvlCat of I 1ie dlisk andi~ ret ala; lieIiirria s. usually 5tulMii('it; and whlite exit-
dates, w'ithI a hilateral liveit is suiperimiposed ill ia small proportion of case's.
Sinee veliolts ('liaiwes colitiledl to the retina are extr'ernel v dtlticu'lt to evalluate,
a1 tliagr-itsisof ret iliojathli was riot niade linlessat her' chIatigres Were also pltsvi'ttt
Suchl pa!liologit 'sInidies as. were jposs.ihle sliggrested t hat thle pr'imiary lesion ill

li1vev(e consists of' anl intlanuntat iolu at thle highlyl vas4'tlal. uveal tract . Th'is
is whlat muighlt he expect ed. for vasi'uit is and~ lpeI'ivati5tlit is of thle sitialler' Wood0
vessels, ate elt,11actaritls ii' pathlologric maif~tiest ationis of scuill) tvphlills. 'l'lile
strijtfi('caiit clinic(al incid'tenice of vitrevous opacities and~ of bilateral liveit is sup-
ported t he patliholo gic evidenice. E'veni Iltliougi tli"re miiial~ ' PHtile J1redonliilat '(
in thiese cases, it was I)eievevl thatI thle ('louojlaI(lis dirr11-hlaii( was jptohl )alv
lie und~erlying prigess

Diagnostic considerations.- - T'liev ocurlar' ('linrg-es in ('et' aitt of illie-e cases
prtovedl 1uiselui in I lie (liag'tosis of' scrub) typhlus. Th'le dianziiosis of this dlisease
ill a teuiepatirent rests ohil lie lpl'estli('e afthIle mite-l)it e utlcet, thle rash., and~
lie genera lizedIlv ly liithae iomI~utliv. C onifirtmat ion is ptrovided by thle IProv u1N

( Xli titer. Ili a tiuiibr' o)f the patienlts iii this series who tailed to show Olie

or' miote ot thle essentiial crit eria foi. early dIiapliosis, lie diagzrilosis, o'oill he
ma1.de on) thle development of eve gt'ortolid( I changs. because the i'etinlohpalivl of
WPrM t phUS ini thiis j`geogt'hii 1)11 "W' areal~ was h011( e pria4t ica liv pa~t liogn ontoii c 4.

'Simlilar chlang~es were not founid~ ill othleu ac'ute febrile dliseases. Sin(e thle
ret itiopath lid(eveloped otl in ivevmgv of1 3 to 4 dLayvs lwl'or' ie IS X ( K agglutitia-
tionl reactiloll hei'aiii 1)0811 ly, it aiffordled d itgr'ilost i(' help ltetoie laboratoryv

evidence wats avainlabl. Ini sevetal lpitieiits withI rundiagriosed feers, thle
ophithlaltuolog-it finin~ig's first sugg"este ill(' d iel agn osis of scuillb typihus. Illi
several athler' cases, itl whic i(lir(i'l) typli 11 wtlS susp1ecte )(1 bu was t ot proved'(
utilt cI4oisidl4'1'a Idvbteri, thle ret iiia findflag helped to c'onirmi'l lie d lagilosis.

P~at ienits wvithl severe dIisease were niore likclti to presenit ret i101itt li t han
those with Iimtod ertae dIisease, andl hose whlo (develop~ed complicatrions (dalamagev

to Pai'rienchymalI orgalr s) al1s0 showved a hiigh er' percent Iage of ret inopa thli th an
patie11t s with out such con] lici(at iolls.

The rela tionshisup I etw~een inti r Iro'uila c hanrges, at, %e stagge of recovet'
was particu'larl t'y timpioi'tant. As a rule, full recovery b~e fa ir 'i v well test i-
maut ed oil lie basis of thle patilen t's gener'al ('Oiiitio _. lIn a patierit withI
ret iiiopa I li, hiowever, i lie t un'e of (lisappeila rince of thle retinal lesiot I fit n'iislied
an add(1itiotial ol)je('t le ('vi'it rin1. It seemtedl 'esotialie to assuini thaliit 1 ie
(lisa lp)4ii 'iwev of thie ret ili chI anges paia ille( th e (lisa ppeaa ite of (lain age to
t issues (ielseIihere ill thie 1)04 l.

Shi(' eye gi'ound ('laiges xere almost thle last phiysic'al signs to disappear
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ill tilie cases ini wh~ichi they were presietll , -) pa~tiet'l t wa, retutrnied to ()(ut~v utl i
his ret illopatiliv had dIisappleared1.

Corneal Edema Resulting From Atabrine Therapy

Symptoms and signs.- Over ali I S-mont hi period in t lie Sout lin-est Pacific.
a n umllber of pat ienits wverc A)served wvithI bilateral haziness of the corn ea of
obscure origin. lDuring tilie 8-ulont li periiod endinlg- iii 1i\ll ccl 1945, four
patients withI t his (011(Ii oll were stundiedl in Meail at a sing-le hlospitail.

Impalred v6%~l nos thle onily lpenll Iilg compilla int ill till four cases. Th'le
blurring wvas presenlt tit till (list ali1ces'. Therefl WN10as l~loapi'ent rewstrict1ion of tile
visual fields. The conidit ion was miost troublesomle at Ii igh I, whien thlere was
a p~ronolunced dispersal of ligh ts. Ocular irrit at ion, paill, redniess, aindt con-
j unct ival (liscliarge were associat ed wit h thle cond(it ion. In 110 inst ance was
there a history of inljury to tilie eyes or of undue exposure to brillian t light , dust,

or irritalnt s. TIhe diet, whjiclh conisist ed largely of cal illed foods, had a ppa renit ly
been adlequat e. Moreover, withini t he previous 2 molithls, all 4 p~iat es had
either beenl stat ionied illth tileUitedl States or had beeii on extenlded leave ill
New Zealand and had consumed amjple quantities of fresh fruit alit vegetables,
meait, 111(] dairy products.

Visual acuity was impairedl to Wbolt thle same de'gree in bothi eves ill all
eases. Thie first examinatia on revealled a ditfuse hlaziness of tOw~ cornea, whlichi
had a grailuilar appearance as thle result of intitiulniera 1)le minullt e 1)111(1ate
opacities eveinly dispersedh over lie sulrface. Examiniation wvith tilte slit lamip
andl~ thle corrieal mici05c01) shiowed t lies deilicte olpact js to be Imlocte noar
the level of Bonvman 's memb~rane. There seemedl to be inicreased reltucellcv
of the most superficia layers of the coriieal p~arenlchymla, as well as illvolvv'meut
of thle deeper epitlhelial cells. At the time of tilie examinlat ioni, thle ep~it helial
siurfac was smoothI and did not stain withI fluorescein. Ophillalmoscopic
st udv ' yithI a ± 8.00-diopt er lens revealedh thte opacities as a fine granuilar
stipp~ling seeni ill silhiolet te aga inst thle fuinhlis reflex.

Theu coil)urdivt wavas not injected, alnd there wvas no evidence of iliflammna-
tioll iivoklvilg tilie aqueouls, iris. lens, vitreouls, or fundus. The vistial field was
normal inl aill respects. Repeatedl tollomfetric readinlgs of illtraoctilar teiision
taken at various hours of thle day were wit hiln normal limits,.

In each case, thle general history and thle physical examinlat ion Onl admission
disclosed no evidence of syst emic dhisease. P~ossi ble dellt al, ot ola rvngologgic,
and urologic foci of infection wvere ruled out lby applropriate con~suiltat ions.
Initial laboratory tests, includ~inlg complllet e blood couniits and uirinala*Isis, blood(
serology (Kah~n), and smears for malaria revealed nothliing abnormal. (iutanie-
ous reactionls wvere negat ive for tuberculosis (pilrified protein (derivat ive) ill 1b0th
(dilut ions. Pat ch tests wvithi Powdered At abrine gave a negative react ion.

Therapy.-- Durinig thle first wveeks of hiospit aliza tion, there seemled some
improvement wvithout specific treatment. Two of the patieiits wvere treated



'1.1N ICAL POLICI ES IN TiHEF PACI1FIC 145)

ivit h at rpine and hot munipi-tysC5, and all recied" lare doses or J)olyvitanilill

prparat~ionsIt11 auth ribi h in)hI wi~ itlaiollt apparenit't beniefit TIhe residunal edema,
and sl~ight Ibluiiing, Ilurt at et ill initenisity. bu1t never compllletel disapp~ ~eared.
Thie conditit on of threeC pa ifieni s, howeverVC, seemled s(o mnuch improved that ilie

mil inia bl)urrinig iiiit disp~ersals of lights lit nigwhit (lii not appear sufficienit to
w~arranit firlthler hiospitalizatIion. uahd the weeischairgedI. Ini each instan11ce,
protiolti I Wet deliaZ a nd1 bllrrin ig recurrd ai'C rehliiCC ospi t aliza tion was n cessary 1.

The fourthI pat ient developed severe hiepat it is withi cliniical ictertus an d asci t es
and( (~ ot iimlotts hospJi t alizait oll was requiriIed unt il his dea~thI.

Special studies with Atabrine. At thle timie of their first hospitalizat ion,
all four patients had beeni receiving- At abrine. Three laid beeni t akinig tilie
(1rug- front 4 to 6i weeks before i lie ini tial visial list urban ce. The fouu i-I i
had been t akinig, it for 20 nionithis, but,. 7 weeks beCfore lie first not iced blurriniug

of v isioni, til lie sual daily lrotcective (lose- of 0.1 gin, had been inlcreasedl to 0.2

Nhileti no cause for co-livial edemla couild be found, even thIoligli tilie ren c-
tbins in thle patdci tests for Ata brine liat beenl negatiwe, Possible toxicity f ronti
th is cau11se was inivest iga t ed by first dliscon tinuin jg thle tirulg cnt irelyV for a monit hi

and thele by admin~iisterinug it ini larger do em. These studies wereC C1iiiied outi

Oil thrwee patienits.
D~urinig thle period in which 110 At alrini " as takein, there was a slow biut.

deintuiteC jiflJpovemeilt ini thle coriial edleina and furthleu clearinig of the slight.
Visual jimlpa irmenit , 1110ugh1 a sinii 1 anto on of edemla persist ed allid there was
conltinuiedh visuial (listtirlba lice, part iculaily not iceab~le ill tilie dIispersal of light s
at niiglht.

Th le patients were thele giveninjt ensive courses, of At abrine thlerapy, con-
shistng of thle adlmuiniskiat on of 1 .2 gin. the first dlay, 0.8 gill. tlie( seconidl and~

0.4 grin. onl each of 4 succeedhing (lays. Patijent :1 couldl not continue diel drug

beyonid tile.~ furt it v. bcuse of persistenut vomiting, alid how much lie( re-
tailled could not be determined. P~atients I and 2, who completed the full

course, each dleveloped pronouniced corn eal edencin begiinning a pproxima te(ly
7(l ay-s afteri thleraipy wvas b~eglun. Patient :3, who1 (lid l ot comiplet e tilie course,

presentedh thle same imaiiifstatioii 11 (lays after the Amiial large close. ihe
coriieal edemla, in till of t hese pa~t ienlts, was more jintense5 thian i t had been

lpreviously, aiid , for tilie first timle, there were 1 )ullct ate erosion,- of the( surface
epit helium. Atabriiie thlerapy w\as tilie only factor iii their rout ine which was
alteredh (liling t his period.

When Atabriiie thlerapy wvas permanhiiently discont inuedl, corneal edlema
suibsided grad ually. At thle end of 1 mionthI, vision, which had fallen to
10,1200t ill each eyeC ill one (case, was approximately 20/20 in aill cases. After

8 week-, theIre were 110 demonistrab~le olpacit ies iii two cases, and ill thle third
case oiily anl occasioinal p011(1 ate opacity could1( be observed.

Studies of hepatic function., lIn aill four cases of comical edvlena, sonfle

(degree of hepatic dysfuinct ion developed froml :3 to 6 mionthis after tIle' initial
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1,11,1 (i stwhc I l i-ale tte iitt\i III N o casi4 \\21iili oumf 1il). t t  'I~rnd Imlo redn

titlvkj.11 2 ilm-1it1 \\,s ()ltt lzi i iilit vd (1) the Iip ui ezit i d eve wh ti (lle t
-Sever t lstii tiiiiit de elpe w It ItIn tI(' oIjiX I \\o cee -. cs It l ,Io IIo11. ii~t 11g i'i1,11Yitt l l 0(1210

ljs ztl It)c 111vivst itis'.ii (Ind 'x ot lto t' im 'ilu of~( 170. 1( wr i ab mul

'l ici ul i \IelS polzl o til~live .a d p.L l or liem v tijiliut hi l hltih.tig sts. e iit r0 '-lt
4iiizitt't ler i.of t hei t it 2 laiver T l- vpa ell ha' htadielcliiu et en It( lit.le 'la pr
l11.itvifit2 'Fin' atlis ivtf'o si uait. of' islas tt'foi W zise20 :10 ~ t Il cc t invesv t iOw t 1 u1 t

Iltjjto fuitn' loll ics iditl col-ill pa v itlit eswi i eol'litill repeatedi ei)Jzialltlvllt'-M
t'Jith the( oliv .thilli'itt'.I lope zl and I -hand litt IIlIIII tests ott liklyt- h Iv I Ie~I II ph I-C' il

tIn' hut n il staes to hecls allei. vleu 41-, - e ontent pclv hsaei 'Iiýt'I'l

lited (ai .0 viul dst 25iar-aie \Vhiei oft' dosesal ede eiiiho~il hueet illIltlv~
may lie. lThel il'et l sv tol\ aI I'ewl dait *vs.

l~~~uiuiluu. ~ ~ ~ ~ ~ ~ ,(s~ -i'jtiiilIlee~t eis'l~ une' siat In st ,er was ao
rielativel hilgui uuei~ l ldtica'o' o l i pmfet lilu s he \a.iisl coi ca th e louifwt- .1pl-eit' Y tli'at'

A t()l~ili''~l~l' uliititI o p~ ilit hosptzlest., piitar ikel - lo be ojiat it' ( i llzit
'Ivelo t hi jeloir z tviuil liii' 111 \\ai iiiia Jl l t\111 pli lit) -ut, (tlot'w s(tlita ttt

fth 1116:1 1,Iiiilo ed



CIIAPTL-I1 IX

The Rehabilitation of Blinded Casualties

James IN. Greear, Jr., .11. D.

HISTORICAL NOTE'

Initial Plaiiningý

lit Apr-il 1917, slior-tl vazfter thle uiitriiii1ce of tile I nlite(I NaItes inito AWorld
Warl I, thle Niat ioiial Defenlse(I Council a ppoili Iedl a Snlbolmm itt ee of 01)1 tha'Il-
IUlologV-, ma11iv nlieiiibers of which sublsequiently becamile ait ta1ced to tile Smir-
greonl Genierl'sl" Office InI va rollis calpacities (p). 1). It wais tilie conlclusionl of
this suibcommnit tee that a p)rograinl for. reIaIuilitit ionl of b~lind(ed casmalties
cou~ld best be tiiiuertiikeii bv some airencv such1 as- thle Amnerican i Red ( 'oss.
which was not connlected with tilie 11ar1 1)eparltimelt. Onl thle iliit ia Iive of
DI.. 31amies BordleY of Bait ilnore, a1 m'lember of thle sub~commiit tee, a pI iiI

emIo~liiu t 1,i colcticsioni wats submittIedl to the Amer-ican Red 0-'os.s,,. which
ill 111111 lai~l tile subhject before Tile Suirgeoni General. toget her wit ii alit offer
to finanllce thle pr-oject. Thle offler wals declinevd, onl tile griounid t hat it wals
not tilie polic ' of tilie Warl lDepa r-ti en t to ziccelpt fi iia I cial ailh from11 civilia ii

a grel cies. rihie porm for- thle caire and)( eib ltaionl of thle blinded 1t111
b ecamle tile responlsibility of the Surgevon Genieral's Office.

General Policies

M\eatuiime, Iin the Siirgeoni Genieral's Office, the Divisioni of Speciail Ilos-
pitials am11d P1l vsicill Recoiist melit loll set 111) phumis" for. thle mallaremxvilelit of blinided
soldlier~s. T[le essemit ials of t hese lplilis'. which werev approved by a commit tee
of pr-omlinenit edlucat ors, Were ais follow-s:

1. A special liospitail cent er wouildhbe establishie( inl France, to which aill
lbliii(lel ;o1(diers- wouild oe senit. At t hisý ceniter, anl executive oflicer- would be

relo isile for thle direct ionl of tile pr-ofessionail all(l teleal'iin staT.Ocua

tioul and rec-eti loll for aill pat ielit s woumldl be limiangua1t ed as promptly as Ipos-
'ible after. their. arrival at tilie cemit er aui~l wouldl be cotit immued 11tinti tilie t line
of t heir delbarkation inl tbe Uiitedl States. Blimided ment would be (listril)-

S1)The mIediie-ii D epartmtetnt ofte ivttitedi States Army in the NWori' War. Vasiiingtot, Govertnment i'rinit in
0 tfiee. 1921, volI. X 11. pt1. i. 1 q. 175- 1141 (2) Wool s. A. C.: T] w Story oftIlwi Red Cross I nstittute for the It Iind1 t1911-1925)
itn Relation to the P'resent P'roblemi of the War Bimlted. Amt. J. Optlth. 26i: 11t11-10j24, October 1943.
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lited( al~liolig (41 Iier patientsit) 1(4 d th44 1le 4le144es"ioi (IfereZ ll 4 sp(ecialI

\4ýI4lrd 'm the 114 14114i14'(, to l444h4e4 11(1 In4terets 411141 1() j4I(4-ide tli'iii m~tli

2. Ilii the4 h4itedl 'Nitvs'. (444', (or 144 14' 44lU4 s1441i44i4, 1444 thelil' id4(ed

:),. A (liI'e(tm4 iat (each (41 these jitlitoiswould be dil'e(ilv respoIisbid

1 li seleetiml(If otpersmluiel; lev del eri'latiia ()f ol the 4'l4414,1-ere4 atid extelil of
raii~ to 1)e pI)4()\-*(le(l foi-' ('4 h cnsm444ltv: I lit re('((4411'i(14 III I (41', and 1 I)[-()-

V 4s4444 for1, 2411 addl~itional14 t'tlatimut 411,111t4141144i'' advis((I''l 4lisable for' the4

w ('1 caI 41 IY 4( and (('~ ac epte bYv hlli suchi a4s c(41eii4Il or 04'j)It41ssi(4411l wm4l'l
(wl In1tensi5ve triituiii Ill shop~js (o4' 1'act'ies jus Il t 1 O10 toll II 514 b silc s suchl I,

tvl('wi'i a;141 thle appr'ovedI liiijoril' iieIllimssedl svIcll Ill revadll,44 and14 wrii

mgirz and111211l 1 l suc m4c('Iti)t(44 s ISli('uipliomii( I 4'14ise41p '(444 41414 swvitch-
board ojpera1t 444 andt suchl 411414114141a occupation11t as44 11S ea\ul~'4Zir, ((l~4l

4. A l)114'('14('4t and1( 1011(owup1 p)4ogri11 wou41ld be( 5('t upl ill ('1('1 i45t.141111-

I44)41 . A\''l''4 Federal 11('4 pae ntgvt woud.b apontd whoI. dVlu4( lIt wou V41Ild
be( to ascer'4t144i4 11)I)41't 41411 es forill( blie d 4 inu1 to1( 14wor4k ill c(mpe4)(r14to w04~ithI

other ( i4V(rn41(inilt w4r.e4 i(i(s e4'ip1Imver('(lo ma(4 S114 1 . 1iiiiu wesuves for handoi-
capp)1ed Ileici. This ,i~ei ~(1h I b4ss i'hlue (islitV14(1t41il ('lipimy

Ileent . awavYs nnakiiig 114 the (41 ef (4r eto iiiii* h1im to his formler oe('hil o1(41 (4to(

1141 occupat141ion4 2145lV flied to it. It waIs recommended0h'( that (IviI-s('v4('('
1'egiilllait loll" be so Il114t'4dedl Its to open opportuniiitijes forthi 1e blindl Ill Giovernmienit

.5. Followiup observatio wa(s1 toS 14be ('0111 illed4(4 Il~ler th Med I ' ical D eparut -

Iliilit 4of thle , izthis period of t ratilliii. Ill cooperatiloll with Ii e W14' ar
R~isk~ 4514'141('('n Bil44('14t and1 th 14'.A111Cr4('444l(l Re Cross.

Th'le of-iS-i4I 111 lain,4~ forthe I le I'111ilitiit loll of thle 1)i41(ledl were' ('144)l-ed
SCV(1'11 liliels. As the w1'V ere ('v('i tijtial wvorkedotl )4, 1)11 1i4ItS 14'tit 444111 h fromIl

O4VI'ells(' WViT( first sent to ( iti eral H osp~ital No. I I 41t ( 'a pe MI aY. N. J., wI irit

5l) c i14 equ11ipmen('t and4( 1 I'ii4edl hper.4'50411( hiad been pr4ovided'4. Wleli t he ,
VW'(''( 41(0 Jo4ilg('1 ill n1eed of h~ospita14 care, th~ey were'( transferred'1('t to General(r1 11(45-

pita44 No. 7, be(t ter' known its th 1141 1';('lrI('el School,~ at Ri Iolandi Parik. MId.
whicre th4e ('1 t coi 44 (lle f1i44der th e ('414'( of lht Medica(~l DeparI~ 4tment1 of thle Ari'iii
1114111 s11 hosp5ita~l was turn'4ed o4ver to the le(I Cro5ss inl MaY 1919.

The Evergreen School

Ili the sunimer'i of 1917, o41 thle suiggest ion of Drn. Bordl~e v, alt (estiate ill

th14 suburiibs of Balt imo1re (1Roland 441hiik) w~as offered to 1(he14 Wa i D epar4tment
bY tile Owner'l, MrIns. T. 1ar4so G1514(arrettI, ait a rentali 41of1 a (d011l11 a year., as, 11
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site for at schiool for' bl)iltletl soldiers. After it Iliad~ leeti dilly ilispecte by1 )
tlit proper atilit hor-It es. Mciluil~l"nZ a1 slitcoiiittittvcet of ('(Iic"It ioiial w\orkers, withI
the( b~lind. the e'stile \was fo)l-1ilihV ,i v lfered to Thle '-uIrgeonl c,liernl. T[he pro-
P~oSll wils t'ildoi-'s&' b.\ lj11111 nl 'lai.' I) v thle of'I UtI 4 1 ar. Becaulse of
V11II't1a1S deles.1 vs, '4reconversion o (It( I ie(shite to) Its liew pIriipo4)5e5. \vs not bela'it
11111 ii.pil l918". TIii' first ptes.whot were receitvedl It this t it',we

.liik 19S bllu it \\-;s inot 11ntil Oc tober' of thaIt veai' thait all the ('(iitItI'truc Iio

Wvork \\-,I 'o~lll)Ieted(, the v(pfitiplllelt itsle l. ad it full edliteat jotial pwogratai
ilnst it iltt e

Sool lifter Genevrall IlospI atll No. 7 begtin 14) opera ite. it Ilecain 1 appiretel

thait a mlore vilicietit e(lltca I olilil service could( lbe c'onduct(tedl foi the blinded
if1hycouild I)4' (f4(1i54'iared tromt mtilitar11v serv~ice. evell t hotighi1 111lt110, 111)41'c-r

visionl of tilie Ifleil att 1. hislioslpititl was I'lat'ely hllit('( to th 114' 11 Iatitelulli('e of
orderI land( disciplinle '11)(I thle pi'eseu'vat toit of ( overmi'vlilt lro'el)4I't 'ivlTh
Sli'szeonl (wieneral tlhervfore. ea'lv-l 111 1919, recomuitetivded to tw lie'-,it-lPepai't-
mleint HIM Ia lilldidet so1(l('I' w~ho r'equtired Ito addit ioiil Itietlii';i t reaItl nint

shliolI( be t rainl'ferre I to (iG eneal I lospitziii No. 2, at Fort i\ ellvei ii-Y Md.
\l4'atltilne, t lit Anieti'm'i Red ( 't'oss ha.d i'eitewed its, offeir to tiiider't ke the

t'eliill)iita.t loll o)1 blindtedh ('l~italt ies. This I in)('. ()Iit Ili( t'e('olifllella.t loll of'
'[le Stir-reoii ( etieral., tmi14' U ((('~ 'lad. oit 2.5 ay1919, ill bulildling'
wd 1(1euimpuien I of (eendr' I I ospitAl No. 7 ivel' Imi~ned over to the4 I4 Re C'oss,,
4)It11 Ul'VO('lbIe leais(' ind~ thle instit ittion became knownv is lie Red( ( 'oss
I tistititte fot' the Bilind. Its dir'etor. was Lt. C ol. .JmsBordle. v l( MC who

wsthIlt' jSSiirlned( to thi(' Rehabil1)'italtionl ,e('tioll of Ilt' Gir~oi(etiet'al's
M fice. Suich mledicall care as-- I lie stutdenits ait t ie( sc'hool t'e(pllired was slippl~led

b)v ('oltislillp Iiri 111 tItl tallologis't. 5 U it by c1((il(olislilt atit5 emplloye etIas lieces-
sat'vY bY thel Pu~blic llealltli Se'vtc('.

'['lie Evý'rgzreer ~'-h-iool wais ol)4r'at ed Ilid~er' Red ( 'ross ilm iautel-it'i Iit it(
I .atntar v 1922, when It wais taken oveýi' by lite \'eter'tails Admlitttst rat ion.
which cotitiliit('d to) ope)4't'a it 1tnl1ii it was. c'losed( tin June 1925. Thel last period
of its- opo'ra .411. loll, 'thi to Dri. Alati111 Woods.. \\-Ito wa (4)1inttlottsl v

oci~5(ite I wI wt It t lie schiool from Nhi archi 1 920 \t\tiiscls 1 .Iws a peio) 41
'WradnalIlIv waiti atid- diiil iti sefuti ess, )ti~llatiitv
Census. Thle tlitlet' ol sttitdelts at (ieierall I 1)-ýpitzl No. 7 w0hile it was

opvrttvd (l iidet' the dite~ctioti of1 thle Army ' v edical1 leparlttmenit did riot e'xceed'(
5"0( at III.\ one time. I'tidh(' the Red C ross, thill, stldittiit popitlintioti vi'''il''1
bet r ii100 ,till 1-50, 150) beitig, 11h4 Il~t\lwIIIIIII ii itiiibei' w\Ito could( be ac.colll-

Exact iv how many, meni wei'eý tia Ii' t t 14'Evrgee N'ht-ool duringll its,
lper'iodh of' opt(1'i1t ion is hlot kiiowlii A('(ot'(llti to Woods. th hit'iiilll)('i was
J)i'ol)l1l)l- Illthe n i'ieighborht'loodI of 400. A 1iiiiiibe' (of soldiers blitided bv etimviy
-i'tltoll, a(('ideleit , or (i4' dides( (1141 ( as lotp irloitli allmy schiool, U 111d a tiliiltl)(' i' 4



other's w~ere tiarielv lit other illst int ltitl'4. W~oods, eti It s that1 Ilie totld
tintalher* of inert whio retceived Spectial taniii~ ll" cIivi \orhl \\',t- I eiat (f

v tita I defec(ts tiitist halve Ibeen int tlie( neighbhorhoodi of -500, a bout 2501 of whlomi
were battltte c'ii tat jes.

Cl'assification of cases. Woods, onl I lie basis oIf hIls almriost 6~ years of
expetitilce ait tw lE kver-gteeni School . c'lassified thle etijologic factois. in 325 of lhe
case, ob~servedI (Iirini" t halt peiodt a., follo\s:

Tralinia w~as respl)(lsi biv for'I 106 (liists. ni 78 of' whiclthe i( nijuiitis were lhe
resullt of venieiv act ion. O f thliev 78s S;ol~iet'S. It; had beenl blirnled ill lbot h eves.
lit 2,5 cases. tie( Injury \\as Ittijlatetall. 1)itt then sight of the sevotid e~ve was lost
I)'('ltuse ofI such condili ttios at' Jplit itisis buihla. trallutiat ii ('atai'l(t, n dei l ihachi-
rnitri ofi t l1e ret itia. Ilit1 In)itstanies. lbilatet'al ('ottuissive t'ii Ill~ i tli itraht
\\itil finial ('oloonlall scar, will ilttophtic chltotodit is. were thle r'esutlt of' expl'lOsiors
Ot' of t'u'itote ttIJ lilies. Ill foutr itistatices. cortical blitidiless, was thle result of
Occipl'ital loinl' i ij llriesý.

Dis)'ease of tOli opt ic tietwe was t'epjotisilble fot lblindiiiiss Ill (;( i list .1rices'.

Inaclnded Ill t il' irt'oitl) \WeT' 22 case-, of jptiiint'w vpttt atrtophli andi(l c ase.,
of, toxic' anliblv opia fromi psol)(iit ltvb woodti atlcohol . Woodsr at ttil-bt ed the

luiletetivriled ci iolo,".\ of 17 itsintaices of ptitiiarY opt ic at rophiv to ittauequtat e

Atllopia wIas rspons-ible for 45 case.5( Itt) 12 itnst ances. it was at t riltutiet

to sys crt* diseaise. IwT\\it. ~-Seveni cases oif bilbit etaIl arnlld*vopiai were of thle
hl,(tiizt crO ald be pa I uiils mI ll t zi", p A1,011 WONipei i of nitud t tIZri iti
'I le riia1jori ty of pat I let I Iwlose arII l~l\opini wvas of I I \-t eticuil Iot'i-Iir 1 ere st Ill
ill thle ltIvet-i'l-eei ,('Ic~iool wh1en it was closed. Tlhiv w\et'e Ihen t 11anislc'te(I to

Vatlitutis ps , 'ioJpat liic hospitalls. wvhiere, Ill W\oods oJpitiior, t hey, should have-(
liecut fromtillt lie lie& ititiii. i I lie( six I'il'tllaininirass the arlibldopill. which
waIs iitiihitetral. was Issocnatedl w~it i hoss of visiotn ill (lie ot lien eve, or total loss

of te ve fom1111wwo Ils. explosionis. a 11(, ini otie iis t(e
lie~~~~~ ~ eIe fiut riislt'-ra iijtt. ei

ntil extetisive chlorodit is. Thle lise ill th Iese c'Ises. ac' t'ditui" to W~ood~s,

ma14iii1fisted itself 'tn t1 lie elt's "ow otnIal Id isa bil it blinidness."
Klera it is was responsible lotr 1 7 cases. iii S of whichl thle (hIse was ISVWl'Of

SV1)ltihit ic oruiri(11. Au 'oplic cliorodithit \-is was- )! responisib~le for- 17 cases.
Ret iltttis fpil("- l wts te~sponisilile f'or 14 -ascs. Th ai''ae vg of

lie nItettii I th is u, p Xý -)Is Yeairs, antdi Woods railsed tw (lei est ioul whet her thle

l)lIvsicalI stres's of er ice mirlit have heeti a predhisposing factoriitli
ell 11 , ocetitreticeý of, t is dilsease Ill Induividunals with Ii a iritaiw teri(IenicV to
d(Wleoe t .

IfI -hi recfract WVe et'1,0t1 NVxas presenit inl 14 cases, ill 3 Inistanices, associa~ted

withI chiorohlal Nhatle. \attv of' t11 lie mc ill this "zroup wet e chrotnic trouble-
mnaker's. whlo haild at tempted vat'10IouStye of Voa oa riig~i irtsite--
cess and who had finiahlv been setnt to the Ever!Zreeti School ill slivter despert'aIion.
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( altaraict, swere responsible for 12 cases,. F Ive pa t Itenis i it t I Is gi'ol j ) 1had

vision of 201 100 in1 thle better eve a'In presenited no pit hologi ch4liaige II inlie
a ffectedi eve otlier t I atiJ05 i' corticall cataiiracts5. TheY pretferred , h owever,
to draw penlsion" ra1t her t ha ii Iundergoo snIrgei'vr.

I ii,111v l)v gis was, responisible for I)!II u(lleiC5 it) 10 cflses, liveit is Inl S c'ases
anld tiralicotnai 11 cas11es. Two of thle five patients N\-It I trachloii had1( ap-
pal ret It Il'v beetiri ete withi tlie (I seaw.. All flad( mar11ked corneail invol venmeit
a~iid wvere iritiist riallv hhitild.

III tilie rema it ting' caIses, thle cati sc of blinidness wals. vari-otlslY V.et achlielt i
of tilie revtina, glau1colma, ret litiN. ytiv tgmitis. andI ket'atoconiis- (in a wotman,
tlie realsonl for whose admnissioni toi such a schlool renmitits ob~scure).

Woo Is' chissi ficat tionl call usefuil l be colitpa r-e( I \ it I thIie et iologic c1assiticil-
tioit of 500 ('ttses of bIl diti ess irea tedI at thle Valley F( u'ge Genlerall II ospi tall

Eye ( 'enter' durinig 1944 andl 1945. 1ii 333 of these -500) calses, tile lbljiilievss
was tilie result of comlla t -inlcurred tntjilines, lit 611 other caises, It Was thle result
of a(ceitaitl Inijurt ies, 40) of whicL; wer'e dIute to such'l caiuses as (l 'viliamite eXpl)o-
sIoii'. hII tI-itl-mie expllosioni." a11 il t~o~t aS ittlie I0(B calses of lindit(less
fromi dIiseaise. sv ph ilis\ts pail of thle pictuore inl ottlY 4 inist hinces. wvhiichi is. a
(Iecidle(l ('ol t tztst to thle 3~0 calses (mlore 11tl i 9 pet'('t'itt) for wvIticL t his diseasew
wa2s respoiisible iii WVood,~' 325 castes ili \Voti I Wallt'1.

Courses of instruction and training. Th'le pr'ofessionial arnd teaching( 'staffs
atl thle E vetrgreeni -Sd-iool Nver'e for til e mlost pll'i rttecri'iit e I from staffs of irtstitilut-
lions for thle lblirtl thiroughiout tilie cotiitit r. Th'lere wvere tliutmer-otis volutilteel'
Itst iructot's. A r'e'epjt ion homei wt" e'st abldishied ilt Balt imore for tilie relativeIs
of thle pit eu its, an tia sIpecizil effort was mlai It to have at paireitt or' othlet ('lose
relative a'('ollipll)zttt thle pat ii'it to thle school ar)id r'emaitil wvithI him1 Inut il lie
wvas misl'ttilledI and littil th letechitig sthall' hadl assuimed( th li'tespoiisilbilit v for
him11. The idleal was to aintlit,1 tItri a titio of I tea('ler' to I st tilletit

Thle couirse of itist m'ict ioll vai'ied I'll its leiig.thIi ami] also ill Its elviemets,
aciord( itig to t he l( ived oft lhe ito iv hiI 1nia st utleit'l'l ibac 'ititt'it5ii'ltle
Braimlle, Eng-lshl I vpewxvnit i1t1d a ii I hariw'it iig'., followved by nst ru'lit ioul ill tilie
v-oca t ionl select edI tilit c-hoice of' wvliic'h vas mnade kinder 'I'l I(Il lic'(. Xoca tioital

r'aiiiitig ticu(led1)011t rv 111(t 1 tid di it fa'ii ;com ~'ie, wi-t Ii s"ioi'e,-
keeping a, Ipromiit'ivit parIt of tilie t rnittitig; indII(st 1W, withI 5Ject'(i it mlhipttsis Oil

autonobil i'(paitItg: t'aiizirtg: cig-arl ma11itufacturimrig: tree repairinig: tiovelt\
work: weav iiiw; \\-oo(l\v-oi'k inig : bookitid itig: ; lsket making; an titi sublulnsiniess
courses as1 life-iristir1altice salesmiatslli ip. All Iluls('s, of salesnma tislip. pItI'I(.lasimig,
anld st ore I'lma uienellivt were taugh"It ill a modlel stor OI'('es Iblisliedl atl thle school.
I ~ em', several (I i st ores oti lie samle mlodel wet't (est ab1lishied ill va t1ioums loca Li-
tit's .1t1d Nvet'e 'omitrolled aii(l hiitniced by thle Red C'ross Inst ittitte for' thle 11lind.

Bo~vI imig', sw\Ilimming, cti iioenig". dati igatid( othler' fornis of athllet ics and
re'e('t'' t1io1 were lptlrt of thle recreatioa program.
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Untt il Juine 1944, whlen a1 sect ion of oplitht atfnology w~as creatted in thle
Surgecry D~ivisioni (latter the 'Sulr'icatl (Consultantts D~ivisiont of t lie Oflice of thle
Silrl14)i (Geineral. Owli resjtoisihility fol. Iliv rehtabilitattioin (if' blfind~ed (istailties

wasleh~leiatt to thle R~econitioni ng Dot1rlivis-ion of tha Intl fic'., Vaitois Federa~l
atiid civiliatit aptelicies, however. were inte('lst cii ini lie rehtabilitait ion probl)emi,
its wats Ihe ,-ubolinoi ittvvte of) Oplitliailntohogy. D~iv isioni of Aiedical Scienc(es,
Nati ontal Reseatrch i CotiitciL, actitnglt for. thle C omumit tee oil MIedical. Research,
Office of Riitifcleseairch anld D evelopmnteii

At thle out break of World Watr 11. two bodies, wit hin thli structutre of
FederleiI aigeitlies were cotncernied wit hi t lie teliablilit at ion of t h le blinded : namnely,
lie Vet eranls' Admnttistratitoln and~ I le Vocatijonial Rehtabilitatitolt Service for t lie

Blind. ini the Untitedl Stales Office of lt'llcaI ion, D~epairtmtenit of iev Interior.
Attioiig thle itttlt iple tOti~goveri i nttetttI HaglicieS were t hiree of n at tionla protnli-
Dtelile Mittietlv . thle Atitericatl Fiountdatitont for thle Blintd, New 'York, thle Associai-

jiolt of Workers fol. thle Bllind, Wittuet ka. HLII. atnd thli Amtericatn Associati ont of
inst ruictors for. thle Blitnd. Latnsingi, NI ici11t tul piit f waliatbt

init rsted in thle b littd is evidletnt in thle fact thI at t1tli Amevric-a iRunlta t ion for
lie B~linid had atsoite of its aictivitijes i lie publdicationi ofat cotmprehiensive dirtectory

of thlese oganittzatioits. It also) pubtlishied at inagnzaitie. Out look for thle Blind.

Pl1anning in 19 12

Ili Na Itv 1942, the chief of Services fot thle Blind. Un it ed States Office of
Edntcat Iiou calke! to thle mttenit iott of The Su rgeoni G ettaltlefc ittatu

of thle s(101iers bindedl in W~orf( War I htad (10111 itotlkinug shlic thfattat t u but
te pv ~utsiotis from thIte cjoveruauuueti t. HIis office wats anlx ions thI at err'Iors

w haich htad occ'urredf ill at t empts. at vocil otatioa 'gutidatnce and~ t ratinting, in thle

patst should be aivoWNle intth le plmesett (Otlict atntd t hat yountg ment bliiided itt
Woild WVar t11 sou~ld he so tmrtinmie thfat t Ihey could( cont iitine t heir couil ibui ion
to Ilie wivlfatie of thlieu ('olttfltittit H' antd thle Nalttion. Itit lite wit Ii hIIs object ive,
two, leifilest v'ivei( Intde (1) THimt a conaferenice be held onl thli subject of
bfitided (atstiatllies: antd (2) thlatt atl ilistalIces of' seliois eve ilij ui iii 16li Armaed

' t -pm T. Mr \iý. iI etlry 11. Gwynnt for Cot. Ali~tustT ) ioi-w T I ijke 29) AwIU V)9F. subiject TIl w hIisloiy of I t ,I m i

tat iol of I il War Iihill-d W itu )li l,- lIt-lTInjil ~ionit- irounimit of the( Artov Servit Fort-vv 19 Augus5t 1913-3 :t tim- 1944).
(2) 19I-porTI. 10)o . I ),-rrck TI. VX: I M ('. for 'Iiwl( Sirgooti (t nerni1. 23 i Iy 191 sitJ(-ct : The- .Xrii IBlindl Irourain.
I i~tory. aw--iIHIT ll Precrif lt S:itus.

I\ l-inoidrITlll. Xh~j. Waillr E-. imt~rott NIC(. fot- ('Ii. Ardien Frer.\l. 13 Nlhy 1913. tibivet: S'lup, Taken to
Or 6:ll)? 1il ilatitlltiool Ser~ icI fortil B,- lv inded~. (2) Munmitlor; iIIT. It. Cot. Wa~iIIer E. ilmrtoll for Cot, D~errick

T. \:ill. 29 Myl 1915.7 situvct: EriIN lisfolrý of lilt- Ic~l'l-illjtett of the M(l-it ReizibilitalTioll-on irl,2lli.
M N Iojlt', of tw il- t Z i-tiil of ý4II(I nji t .,J)TI ol Ophticiitlmllgv. Nat ilnal R( ;it~ rch (Illieil. D~i\ sioll of Mhedival

L-le io-th 1. Clink. (hiiif. Si-rvivcý for lill- Mlindl. 1'. S.)(Mic of EdIc:I olTII. Feclell Nitcl-iTy .Xt''ltl . WuAlt
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Forces he relortd etdIirt't I to the Se'rv ices for ilii' Bl inid, Unite d N,;atv Off )tice

III replyl to) this let ter T hiIle suirgeoii Genieral tailed at tentioun toI lie fact
that t lie currentC policy 4)1 lie l'etleia Board of Hosplit alizaCtionl. a pprovedl by
ilie lPresidlenit %%-ws C lit b"Thii es of thle Xeterans' Adminiist rat ion slloiuld he

str t'and wliose' phyvsical rehiahilit ation by thlit Arniy andt N avy v a not
feasihle. Until tliat tlaip Play M94K the numbtller of blindedl'( (asnitt es hadl
been Ililinilta bill hut t lit'ri ter it would he (hlit pract ice of C ie( Ariltv Co C ia isler
b~linded'( soldliers5 to Veiteiransi Ad~liii iiit rat itll inst allations as., promttilytl as,
possible. It was' tlherefore recommndiedithealit thlit plan proposetd by thle chief
of Servicts for (het Blind. Uniitedtl States Offlice of Edetiwtion, 1)e submilit ted Cto
Ilit tdirector tof th li' te't 'rlis, Atlliniiist rat iou. iintder Which algencyt it was
lot~hough I tth it't reeduat ion of tilit' blinidedi 'oultdt lt'st lht inst itulte(d( aut carried

thlrouglh to( its tonc(luision.
Appointment of committee from the Office of the Surgeon General. Ili

bJmte 1942, inii pthohist'v to die intetre'st in thet wteIfare' of the b~linided e'xpressed
hby (AOignt'5 an Ii , h W it e ST'rlary (if Wa r. (IA 'ol.A ltn F'rteer, MC,( ' flet int'li cief
Of thle IVrofessiuiial Atminiiist rat iv* ervc (ini lie absencet of Brig". (jen. C.~ C.
IIillnia ii, tchitef of t lit' serv ite. whot \\-1s theini ovt'rseas ) appointetd an in formnal
iolilinlitite Ctto Cl ook inito this ma t ter. The tclit t onisist ed of himsielf as,
t'l airtInanl Brig. ('enl. Fred W. Rankini .cthiitf of' lie( Surlgical Conisulhtants
lDivisiou (14). I. K. ('awn i'Nl('. Stirwt'i v livisioui and May. (att'r IA. ('oh.)
WV. E. Barton, N~IC(' theinu of ilie N t'nrops 'vt'lintia D iLiv ision antI latetr tdirect or
of lie Reeoitl dit ionl ing D)iv ision wh en it was est ablishietd iii August 104:3.

'lThe purpose of t his comminitt e was th it' nvestigat ion of exist iig agetncits
for flit' cart' of lt'e blintd. both ini the' Uniitetd Stattvs andt olverseais. It wa lthen,
as pre'viouhsly not ed. thle plan Cthat rehiabilit at ion of1 blinided so~ldiers should be1
carritet out by lit' Vete't tras' Atminiist rat ion. N llt~hit' hi'It5 it wals devt'illedI
im peratlive th at C- rtia ill il, progra Ins-,] ioult I IIt tst abdisli 't inl specilalyv dIesig-liated
Atm11,v hospitals. whierte lt'e social atjltist inlent of th blit'ndied soldier to his hiandi-
Cup couildh bte inetii taken whjile t', lie as still i-cet'ivihig Ileiiu'thtaICr'ali ient.

This tommriit tee ri'et iiiforal-11*v O)il Stx'Vral otcasionis to discuss the4 r-espOil-
Sillilit ies tof thlit Arnlv Medttlical 1Detpartmentnt inl lt'e test abl ishminu't of a rt'lliabilitai-

it~ii pro'---ilia for th blt dindtet soltdier.Act'tivitie's ini this fielt. hiowtevter, Soon
btcam tilt tlitmapor nt'lpeiildlit of Nhiajoi' Bariton. who con Ciii l('( Co study
Cthe' tecliniiqunes of maiia'nageent Cof the' blind froml e'xist ing agtencites antd from
thit litteraturet. Partitiilar at tvt'iion was IPai tto ilie Unitetd S-tatets experiene
in W~orltd War I1. whicjhl hatd btenti iuisat isfacto trv in ii umerois, res-pet'tts (1l).C162),
and to lit', World W~ar I policies of C lit C aniadian NatCional Instit iltt for thlt
Blindl andl of StDIunst an's in England. Valuablte iniformat ion was- st'uurt't

I b, itr. Th- smIL- ntral , t ,.l. I I. I)(w r I irli. N it. 1-sislaw t io -,cI tiicf. S:vrv-ic fmr rIi w Iflin d, u. Sý. I nIlie of
hi11cTiri! Ft-t It Pu WI : I t- .1 A zruv. '.I : Ni 19Vt12. subjcvt: ilin dSriiu i c h-rrvIivI
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ftrom t lie Anierivan Associatt ion or lhwakei' for t h Bliv 11(1il IeIn Ainerictini Ftiri~la-

tImio for tli Mlind: thle Nit jtiontl 'Socvlt f or tile 11'revviit io (f Blindlness. tie
N alI oial Librtaryv for' tlie Blind; 11lk, Vocatijonal Relilabhit lit ion Service for tilie
Blind in tile Offlice of Educat ion, lDepart tient of the( I nterior': tw l PerIekins~
I tistit tite; andi tilie ,Stjbv(oInillitteev onl ()pit liultit1ology of tilie Nu't ionil R{esearch
( otincl(t. Co fOterett('es were also held will) il e elelablit at ion Stvrvicvi, V(terantý,'
Admnii istr1ation1, andt (I li Ailierhiani ( )ecnpat ionail 'I'Iiet'tt j Assoc'iatIion.

1Plaiiiing in 1913

Resolution of Federal Board of Hospitalization.'-'I'lie phiilosophyA thiat no
blindti prob~lem wotli vie.ist ats long" as 1 lie pension wius grelit ellollgh1 was' s~ole-
wilt It dihli('tilt to oveicottie, b)11t it was n ever IteveJpteI byV ti lost responisi ble for
tlie care of tilie blindued in World War 11.

At at mieetinnz of t li Federal1 Board of HIospita~izattion hield ini Xasiliintton

3 Felainary 194:1, tile followinjg, resolut ion was dra'ifted:

Whi'e'rva. at a 1l44'4tiig, of titi(- Fe4dv'l':4l JOard of Ilospitatniztion on l'ehriiar 3, 19t41 lthe
Surgeon Gerntrait oif the( .Xrri ilyotlined' to tIll' Boa:rd1 tit 1i4)rohl(miti 1liait will :Irisf ri'ltzivtoI4

tlit, varv'( of Ithe blint as. tQ tirs"lt of OwImtie prs nt iillii't ami! while it i di~ell l at th ti Jr4sw'i
lioe to predict the, num1ber'l of such caues that niav result, Ui is t Wefeing Oif I he Botard lt a
a (tieioinl sthoutld 1w4 iriade early as to ultiat steps should be take to "wike adequatev failitie-s
:ivaiil It-l to Ineit t his Sit V import(11alit p)ohielihl.

Af.ter carefufl anid frill cori-'iderat ionl of tile oral ter, Ithe Board is of ithe opinliorr that
ease-s arririg in Itie( Armyr aiitt the Navy stuilild firstiw14 given the ucevssars' lininlediai:t4

tio~piilal I riat Iierlit byv thoilse ser-vcevs. I hiring O ie, periodl of nmedical I real inielit Ow14 W~ind~
vet 4raln w0t hie tauight troNN to iake ('are of lis: 1p'r~onal 1i4'4(k. lii this first period tite
vet erari tioliiht be 4'ri'ouiraged to feel t hat there is still rorret t hat hie will be4 n4111 t4o (to anid
that lift, frorm t hat po4inlt forward w~ill riot bp4 as hlewk as it mtay appear ath I I' iisi

Followingr ttik in iiil iwi ttror and4( at scHi dI ull( s ill W ti(' ni-t t i tilo tin' Surgeons ( 'iu'rul
of thte iry ndN vy Jsiel, IlIre bliiid willthe he(1 1 turrned 4)s4r t(o the' V4't4'l':4 Adllillistra-
tioiri, which agency will pr'oviile suit abIds facilities for 1 tie nii'i'4sslry fiurthesr treatimerit andir

tra4ininlgr of ti( bliendir veterans, and1(

Wlis'r'ias, 14'hti):Bord feels t hat if liri e'ffort is mal;de at t it(' ontset to asslirI' the4 blind
t hat tIny still have a r'ightitrl place inii the farmilv :llid( thle conininiilit and1 if priitisrty vii-

Wti-'l4':s this' Board also Z1(I fes that ful ads'apit :4g' hold be' takenl of thi( ('xp4rie'Ic'( had1(

:ot St. I )iiI~stali' an :1111 011141 simrilair ilist itlitiolis tha~t hlavI' 11(411 su1ccessfuil iln thlei treateniit

and1( (':414'- of il( blind, 1)11(. 4r4'for4', 114 it

B hSt L\' 1). thlat this "eds'ral Bloard of H-osp~italizait ion r4'conl11'in ts t(o ITli(' Presidenit

tha~t 1114' foregoingm pliiv he mupprov', an11d that tMl V'tsrns' Admuinist rat ion be t'hiargt'd
with I hei l's'>j)oniiilittS of Iiiakirig provision for suiitabl' faciliiit's for Itin' ('are arid tralinling of

I i'lli, lind,

Plan of Subcommittee on Ophthalmology, National Research Council.-
Specific 'ecOmIfltletdl lit lotls for thle t'elabilitu t ion] of blhindhed soldIier's were made(I

-, R'~ost ifii inn irfted I y fic Is'eva Bo"snIIlart of H ospit alizat ion 3 Febl. 1943. (This, was never adoptedt, according Io

a notv froint assislawi to) ciiief. I insinitat firwncti, tlirr4ati of the Mitdget, 203 Oct. 19,50.)
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Iq thv 140mvininitim on Oplithalmologgy, National Rescarch Council, and xcre
subillitted to Tilt, Sul-g-von General oil 19 April 1943.' The substaucc of these
ITC0111111VIlt III I ioll., %%it., its folloNs:

1. The social rellahili tit t ioll of the Hillded casuallits ill t1w Arilled Forcvs
was to beconle it function of tit(, Veterall", AdIllilli-st I'll t ioll , to he Imildled by Ille
Diviioll of Educational Hvilabilitation, not tit(, Medical Division.

2. Tliv Vvterans' Administration should (stabli'll a guestliollsv for tit('
blind. This \%ould be it central institution for holl.,ing and villicating blinded
casualties until they were prepared to returil to tilcir lionle vilvirollinvill and
W(TV (11111)ZIble of 'elf-illdependence.

:1. Tili, central institution %\,Its to 1w notified ll,ý Soon it, a blinded casualty
uos MAW to tmv tof !hv SPAIINd lmsQ(nk (Vqgnmvd for Ow "rv of OW
blind. wherv Iiis physical iAnhilitatioll \Nould be completcd and a repr(senta-
tivv of 1hv a"Al or volmatimud swir of thv NANans' Administration would Ill
01W(1 lillike contact \\i1lI him. Arill ' v and Navy psyciiiatrist, would aid in the
Illental 1-cadaplatioll undertaken 1) v the Veterans' Administration.

4. Vpon complelion of pliysical rehabilitation, tll(. blinded clisdialty would
be di-wharged to tile Administration .111d 11.,111SN-1-red to t1w central
plisthouse, Mlere his educational proc(s, would be continued, .1, rapidly as
possible, along tit(' lines decided upoll by the Vvivnills, Administration repi-f-
Sentativv, Ow psychiatrist. and other Invillbers of Ille educational and Social
stilff., of tit(, hospital ill conference with Ille individual himself. E'duention
mms I" lw (animl out us rzqidly as possible, to avoid "tilt' development of the
institution'll habit."

5. W lien the patient rOurned to his lloille (-()Illllltlllit , v, colleg'e. or
whatever cliviroullivill had beell decidvd upon, he was to 1w livilwd to lvv--ýtablisll
himself there by a nwinber of I It(- Social tall, of t1w VvIerall", Administration
or bv onw local agency desigo-flan-d for tit(- purpose. ( olillict would still he
innintilin(41 with hini so that educational bvilfAits Silould not be cast off. He
Would be returlwd to ille central gu(stiloust. for Short period, only, llý; Inight
be llecessary.

6. Tliv entire procc,ýs of 'Id.1ptatioll and v(111c'Itioll \\-,I, to Im, carrivd out
oil lilt individual basis, and tile "lle't1louse \\w, to be Illade So attractivv front
VV(Ty Standpoint tilat Ille patient would have It() desirv lo leavv it beforv coln-
pIctioll of tile liccessary coursv.

The ()It Ophill,11111ology, National R(searcil Council, added
to Illesv r(wollilliendations specification' concerning ille Sizv and pilysicl] fva-
tuns 14 16 Ventral ("llest1louse, its equiptlivill, will it, stall'.

Designation of special hospitals for the care of blinded casualties.
()it 28 Nla , v 1943, \\',it- Dvpartment Memorandum No. NN*40 14 4:)' d(sigmilted
VaHeY Forge GvIleral Ilospilal, Phoenixvilic, Pa., (figg. 17) and Letterinan

Lullur. Dr. lx%\i, 11. Wuud lo'rhv:ýnrveon Genural. PI Apr Ptl:i. E.rnlome :4talunivill on Rolinhili(:10,11ortin.
111ind. Prulnind 1.ý III,, Slibm ill ill it fe.. ('11 01,11111:11111ologý, Nali"11:11 Rvý.ý,Irch Council, of M udival Scivnvvý.
no hq forowtvninih I M on Mud oil Rvsvýu ch of I he (Wick. of Sciclifific Devlol,1111,11t.
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25 Aiigiiu144 the blinided easnahie114s at Let tt'i-1iiai Gen'reral I l~pt'l'tl were
tra1iiif t 'i-re't to lDibleh General lospitail, \leiio Park, ( alit'., \0c lIeltliereafti'i

Who'll tilt, spec(ial ll(P-j'it'lk \\vret dvi'sigiiatt't for tile, t reat iiiert of tilt-
bliiitlt'tl ii \litv t'943, It wais tile( plan of thll Nnv v to (lit- ralizvt it., bllnded'( lviui l-
ties ill tilit, lhiladelphliu Naval I lospital", \% 111iv thet \eteralii< AdIliiiiistratIO11

p lan edto riiivlv pativil' " refernti to (It for elabitl' ti o at5 ''l~tr oilt, V tereat-

Bo) rath ArenlY to iaiifora hI iut'i otice to) tlio' designatediw, (i('ierat'( f'or th 'et ii'vilt

HnIt'o til, b'oilide ( 1'n o'i functioned als'(t cel(' r t' fiiauiigolt'sor t h li'we' alit,
o'orit'r fmortate olideinol , ile lned oil12Ma elo 91 fli freueitiii'e1( desiginitioii" tnif ln'so

. Sof I' lhlitn ifac ae. Th nc I) h a x t98 boiu Int l t'tteol' were oiipaell t't frosptm Thit
t'(i'1t.11 l ' ( it'iiot'al( to nct l It' o' Ii iaiden p tssit'ble dit rall ivl er 'o' t' soiiii aiuis, jil-e

which) werte ursilltuil it'li tl~ai'a pro'tortini ofcase'e. O'n'ivifa 4 ' th bide' No. ) 11, ad)i'

tifpratlit' l tgoi ( t'transe ~l 0 .Jiiie 1 t4o the fosital de'istignatetdon for the ttlivii-

('ulsiluul ~ ~ ha tdie ilsI)tn poiiz'lttit he' wcs )IoI Ina mi foriioilcr ofoloe te lie cnliji'

cett'rs tt r t hit b'iiiiilimb-d gtoti'ls i lit Marc 1913 of st'he(t eouhireigninilsoii of thesei
h si tals I 44 it'l e ito l th lievst' ofn thOlev n f'(' ul' l to alt't 'lhil tS iu 'ill".w t trincIip'le

lit ret'biiiiilt'rt ivv cl~lild' ()i (1051t Ma'Y ('1(13, t 1w tisittr rg paed from Tnhio e IaI

Ie Ig r I. ivi I reor!I~ t .1t I~ mc ' wli(isir lt of I it I t I tth('It of Ie,,t i . ).'trt tt It )led ct'rtt Ii ~I tr. v 113.

lhe tr. c ro tk i w i" Civius a lltt~ttr a- trlcles' alttiistvdIllto till idr. lqv' is I. Wt.o of cir 19:1. ttt
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exceplt those speci licall ,vdesignated for til hca(re of tile bldinid. 'I'hlerca fteci' tilie
vas .c w,~ ,-vd with Iinalio'.d 'omplelt e ii iiiforxui t v

Onh I -fill t943, 'I'tie Suirgeoni ( cncrall sent a iiienioi'aniiilui 14 to thle ( 'olli-
man diiig Officer, Valley Folge(,- eiici'al H ospi tal, ill w hichi "was outi liedct thle
steps t aken to olganiiize a i'ehalia )11at ion ser-vice foir thle liewlY WIinidedI. Ill
tilt i5 ill&'iorni Ilid 1 ill, \\ Iicli wats followedl II Sept emberi 1943 by C ircuilar L* et ter

No. 162, ()tlit'e of thle Surl'~ovoi Generial, It was poiiited out that the initial
Progialti11 whichi ill g~eiici'aI, was modeled oin thle work of S-t. Dllust an's ill
Eii-lauid aiid of tilie ( aiiadiari Natijonal Inlst itutte, was b~ased onl thlree principles:

1. C onitact with titlie iiewl ,lvllindedl soldltiel asO son s possible after hIls
injuriy, so t hat lhe Ilighlt begiii rtiv't iiiiit w~ithI thle l)es-t possib~le p~svchiologi

2. 'I'lie est ablishimen t of tw h( lospitail units equipped a tid st afl'ed withI
tiraineid Jpersi'50i ic adequaiit e to supIt l~.V Iiiedhi('U andi suirgic'al care anid to t rain
the niewly blindled Inl thle essentialls of self-care and geliciall orilentatilonl. The
in ten tion was that thle stallr shiouldl inicludle exleeiicliced I ltist ri-ict or's who could
telicli cillist ed personnlel proper methlods, for thle caric of the blinld t each'er's
of Braille and1( of Ot her speciall techn iiqules; aliid a t raiiied otccupat ioii-a t herapinst.

3. ( olit iniuat loll of social rehiabilitat ion and~ Vocat ioiial t railiiiii for the
Illt iihed onl t heir (Iiscliarge from Arniy hospi tals, uniderl thle j in-sii'5 (t iou of tilie
Vet cilis' Adminiistrat ion at Miles Hospital, N\2 laywood, Ill.

This linemloraind itin aliso coii ta iiied (let ailed i instruct ioins for -secui igl per'-
Soniiil, tog'ether with an outline of their qualificatiotts and duties,; iiitruti'i(tOlls
foir securing. equipmjIent alild supp~lies ; anid certainl genleral pr'incip)les of man11age-
ment 1f tlie nell(Ny est ablislied centeirs for tilie blind.

DEFINITIVE PLANNING FOR REHIABILITATION

Thel( designation of Valley Forge and Letterman Geiieral Hospitals w.
Specializedl cent ers for tile care of blinded casualties had fullIY provided for
tIv Ii ese iie as long as they wvere illilneed of Inedlical and1( surgical carec. By

Iihe mind dle of O ct ohber 1 943, h owever(, a Ia rg til inumber of 1blindedl soldiers In
thiese hiospit als had received all tilie mledical at id surg-ical caire thley- needed
bult heyN were far fromi Ibeiig adjustedh to tilie h1,1ndicap of their blinidtiess.
The hIospwIcls had nio .aiithlort- v to retainl patieiits be ,voiid tilie timle at which
treat mciii was (complet ed , but it was evid 4. that for blintded eastidlt ics It

"gal) existed lbetweeli this period and~ their enitianice tipoti plainied Vocaitionial
train i ig lundem'- thle a tispices of thle Vet eranus' Adni iiiis~t ratlonl. This Admiliis-

'a t ion laid no0 facilities a va ila ble for. spec(ialized tr(ehabilit at ion, and1( tilie only
s;ollut oio of thle p~roblemi seemted to be' to dhischlar'ge hbhlinded (casuialt ies lo t heir
home11s, whereI they wo0lid iiot , Of ('oiii'Se, receive the specializedh at t entionl
they mi-iiit neced.

'' 1,1t tcr Siirg.on (;tiiiraiti to ('otiiniandoing Ofticer. ',il'vy Forgv General H ospital, Attention: Chief, Medical
Btrandt, I July 19-13, ýtttjbvtc RVI iabilit tt ion ofth lie tind itn Armyv I tosiitais.
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The Ileed for lnit instit ut ion for specifie vocationiall relia hilit at iou of bli nded
(tllsnaltijes iii tlhe Armed Forces hail beenl dih uissel byv thle S-,iilwoiitiiitte oii
O)phithalmliology of tlie( Nationial Research C ounciil at a mieetinig held 13 .Jilvy
1943. and a recomimienidat ion had b~eeni made thlit a nmeet iuii to fuirthler this

pro~ject be arrtaigeNl and hbe a Ii'uilmi liv thle 10imInteitiitutee oin ( )p al tgy
(the Atlminiistrator of the Veterans' Admiiniitratioii, and Ihle D irector of thle
F~ederal Securuity Agetnicy. 'I'ltisubciil)(iiiit tee had~ previoutsly submliit ted to
tite Adminiiistrator of tilie Veterains, Adiminist rat ion tite dletailedl plan which
it liat formuilatedl for thle rehiabilitationi of bilindted 0~L 1 js' At a mevet-
ing. of the Suibcomnmit tee held 12 O ct ober 1943, it wvas not ed that th is plan
hiad Ween approved ini principl by the Army andi Navy Mledical Departmuents,
but that the Veteranis' Atlmiiiikorton laid taken iio act ion upipt it.

At thle 12 O ct ober miee ling. C~ol. D errick TI. Va il, N l( ' senlior conuiilt anit
iii ophithalmologgy iii tlie( Euiropeaui Thheater of O)peratjions, out1lined tilie huuiie-
tions anti achiievemneits of St. Duiistan's iii Einglanid ati( poiintedl out thle
grreat adivantitages of set tin liP oni the same l'isig an Army histahlatioui ini the
Zoine of Int erior. C oloinel Va il admiit t ed t hait tlie( pat ernalisni p~ract iced by
St. 1) ii st al" n's wi u pen p in iot 1wi (lesiralle for all h anid icalppedl war vet er-
anus, thiouigi it had %vorlket ext renielY w ell ini thle ''small wvorld'' of tilie W1ilid.
lHe emplhtasizedl tlie( in valuaible vslrit (de corps evidlenit at St. IDi uist a i's anidi
listed thle adivazlit aig-es of tilie est abllishimenit of such a ceint ral inst itlit ioi illi
the tUiit ed St at es, itel ud iniii (1) thle avoidance of (difficuilt ies which tilie ohlder
iilustitttion hiad ulreiidh ovimmi-tIni (2) shmpll)ificat ion of abuliuiist ration; (3) econ-
only ill persouiuitl anid e(11ipi)ilit: (4) the inispirat ion furniishied to pat ienits byv
mieii vhio hati precededl themi uiider tilie same haiidicap; aid( (5) thle possibility
of ei icouiragi igr nieui to remai'iu at tile inst itut ion for tilie full lenigt h of timue

requlired for proper t ra iniin g.
The Sublcomm itt ee oil Oplithlalmol gy at t his mieeiting urged tlie( est ab-

lishumleuut . by thle Rehiabil itat ion Division of tilie Vete(rails' Admiiiist rat ion , of
ain iiidependteiit iiistitut ioin for thle t rainini g of blhind~ veteran~iis.

M eanutime, tlie( P~residlen t hind req uest ed fromt tlie( Secret ary of War a
dletailedl rep~ort of w ha t was Wineig tolm We in hle field of relialhilit at ion of dis-
ab lled iiieii ani ittl w lieii. Ill iresponise to t hiis inqii ryii, h'Il( Surgeon Genieratl
forwvarded to thle Assista mit Ch'Iief of St aff, (ý-1 . a ueioraII11 d Inll out linii lg tilie

rehiabilit at ion services in tilie MIedical D~epartimeiit of tilie Armiy." -6 ect iol :3
of thIiis report eini )1tsized thle iiecessityv for atit elaborate programl of prepa i-a
I ionl for b~liiidedl casuialt ies before t heir dhischiarge to a Vet erans' Adminuist rat ion
installation for Vocational traiiiing.

The Presidc-1 I0on receipt of thlese finiding~s, apploinitedl a C ommit tee onl
Relta bilit ative Nmesures, whch mnade the followiuig recominendat ioiis for
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Nivieniormo inhim Maj. Walter F. Blart on (for The Surgeon General) for Ass'ist ant Chie f of St afT. G-1. 2 Aug. 1943,
subject: Riehabiiitatijun Services ill thte Mediieui i )parti runt of tile Army.
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flieiistii'C5- to lbe cit i'i'ied ()ilt 1) ,v tho War and Nav ,v I eprt onient s for t he beneifit
of bijulcoid sel'v icettleiv before i thev were i i('1,liat.ed fi-oin the ser-vic 1

1. All blindtoed casi'lalt jes shiouild be ret atiteo III serivic'e hiospital, nult ii theY

2. SociaI-adjiist itett tiramining shliotd be begun1 1as sooti ws possible after. it
hadl beenl oeter-iltitied that thle patienit w~ouild be 1)1111( and should be c'omptletedl
lieflre lie was. (lis('lat'ed l homnsrie

3. The b~lind~edl caisua'lty beforev his dischar-ge fr-olnthIle s'ervice, shiouIld lbe
fuhlll\ inflormiedl thlrotilzh tilie \eeasAdmlunistirat ion conicer-ning tilie course of
Voca tijonal rehtabilitationt to b~e l)urslie bY 11 hi1t an hlIis utilt iat e vocat ion al
ob~ject ive.

4. The leng-thI of the soldier's, stay ili h osp~it al siotlld be ats brief as corn-
1)11 l~le with full socIal adhj sti111(11t . L oll- continuiiied testoidleuce inl inst itutit ons
for t lie blhind~ was deplored, thoughl it was acknowledged that a short assovcia-
I ioul w\it Ii 01li veteri ti1t u aviinz. tilie saitie dis"abilliv would be of value to iel

r lii ese 1mecont ntett hitiolis wvere signied IY tivlie S vcrctllries of Wa i anrd thie
Navy, thle ( hairniall of thle Wvar NIiatipower ýi( 'oiiitiiissiott, andt~ t lie Aoliniuist rat or
of Vet eranms' Alla irS and~ Wveie app)Ir'oved b v thle P~resid ent 8 .anua m rv 1944.

T hle social-adoljist lemtIt trairtimig( for' b~lind~ed personnuel of ilie Atrmed Forces
was mlade t lle responsibilit v of the Arm ,v anid -Navy inl W\ar Departmient
Memioranidum No. 40-44, dated 12 September 1944. Ilii this memnorandtim,
exp~licit Inistruct ion-, Nveie givenl for. tilie pr-eliminary tr-aitiuig- of such personnel
lit one of tilie e ,ve cent ers anid, whlem Iliaxittittiti hospitall blleuefit had been
aittalined, for t heir- tranisfer to Oldl Farms C onvalescent Hospital (Special).
Avon, C~onn. It wvas also) exlplicid , v stated that tiall Armyi personnmel wh-Io had

I we 1 d i idol otiol e re a ii( iiiiserice Iitti their(ii soeial-adj list mletit t ra iiing

wvas such as5 to enabl lle ti hem to umdioet ake vocat iotnal rehtabilita tionunitder thle

prmovisionis of Public Law 16, 78th C ongress, or until they had made the best
1aolj list mlenl t of which tilie.\ were ca pa ble. Under no0 circtmmist a ices were hlinitded
Armyi pe'rsotnnel to be ret ired 0or d ischiargedl without specific ali1thIoirity of The
Stirgevomi Geiiemal before tlie alttainmientI of t hese olbject ives.

G;eneral Prog,,ram

Thle blinded Individunal, Wvhet her 01' not his (Iisalbilit v is sei'vice conntected,
must adjtust hIls life to liew c'ircumstances. Somov of thIese t'ircumlstaitces affect
his itmmetdiatIe exist ence. O)thers olintinishi ill imlpoit'atice as lie adljusts to his
liew elivirolilnietit. Some, if hIls training hias been adlequate, cease to be
problem t s.

T hose Itn charge of the priograilml of t'elialbtlitilit tout of the b~lind~edl In Wotrldl
N1,2i1' II phianned thIto pt'ograml inl thre-e phlases: (1) A rout iuio for olilIIN livin,

iI-ý11r1111.ry ani tecmitniation i of the i'reslieivits ('uttnim-e oil R1.hih1iliti ive Ni i~Ilrv, to on hNiI tb
the Wit mid Nav I Dlui ment te s wit I resleet to ilinried cr iet". iet t prior l~lt,, . from th eve ývr i i, iiii
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Wh ichi was thle prima lr*' p~liase: (2) prepzi rat it)! for a new vocatIiomil programn
which wvas t~ linit erm~d rate phase ; aridl (3I) voca tionial t rainiring, wiiicli wasI thle
adlvaniced phase. 01rieritat ionl permlit ted tille blinded man11 to know thle scop~e of

'the compl)et e Jprogr'alil anrd st iliti ted Iin ti o fi urthI er prog-rcss. Enach suiccessivye

1p1hase offered ilI( nuwv ( a iior nuw huilel viiTl ('lle ni';tl was ti esiid~ to p~revenit v Phip-
cericv onl lie one iln rd and Ii ridlire depenidence Oil inst ruct ors Oil lie other.
Thie coimpllet e p)rogralm wvas ti us desig-ned a,, a menvas to a Iiblera tii ig. (111.

Primary period.-Tlie primiary period of t rainirng. "-a recognuized as tile
most important. III it, withI adequate guidance, tile blinlded mian could avoid
a((Itirilig undesirable Fiabits of tilie blind (bliridismls) , couldl overcomei firist rt-
tion., and could1( gain skill and confiderice ini living" Wvhichi wotuld keep him a
110r1111. enibelw". of socie ty. The n ev!.v blindeld alia oft en has coliq~ ixved

faultyv not ions anrd is ii iclirieti to0 thIink thlit his life inl the futittre mu11st bie coin-
pilet tly chln rge( I anrd mullst be di vorced fromn most of hlis p~reviouis activities. To)
over'come t I eseo corncept ions, mot ivatIions w\as st ressed( ill thle iniitinaI period of
t ra iiiinigng Thel( routinie of a self-sufliiert daihil life was begun at oince na d
lie miani was t iaired to take care of himiself as- t ie p~roper' itiote oif applroachi

to a niew life.
TOX facilitate triain inrg in thius pri nun ry period, certainl shecific hl~la s wer~e

adolpt ed wAliicli wvould priocuire speedyv adljutist men to niormal livinig. Iniitnial
train iiig was corifiretl, as far as vir''mnst U rces permit t ed, to a1 single instruci(t or,

ail eiilisted mial, wvithi the coop~eratiorn of tile blind 'onisultanit. The lerigthI of
the train in g permil nows det ivniiiiie li'y thle degree of adjustmerit. It nat tiall *v
dhepend~edl uplli thle amlount of mnedical. arid stirgical tteatmenet required, but
30o dan vs was set as a (hsiraFile thiue. A furourght was granited w-henevelprac~'i(-
tical at thle coriclursioni of thle lpriningr' period to periuhit thle pat ierit to uise thre

kiiowledge and irndepenidernce Ilie had gainled arnd to foster his self -coiifiderice
by a successfunl socral experiernie.

Tw~~o r'eports5 wer'e filedl at thle coniclusior of thle t rain inrg periodl and~ wvere
uiiade part of tilie pat ierit's rehablilit at ion file: (1) A copy of thle initial init1erview
prepared by thle com tislt ant ; awri (2) a repotrt of trainiizig, by tilie inlst ruret or,
whliichi inicluided specific suigggest ions for' thle inst ru(ctor's who would con intie tile
tra lliii ru.

Intermediate period.-1)uririg lie initernmedinate( per'iodl the blinded run21ri
no\\- thFat lie luad acli ie~ed at hegree of hpersonial independence as, tilie resrilt of
traiiniing in th e prinmary periodI was oilrvied academic t mai riiring in tilie basic

skills niecessary for. later vot'a tioninl t rainrung anrd was providhed withI social
contacts. This period of t raniniiia irichnidh('

1. Academnic I rariilnigg mi Braille. typing, trainrung in wvorkshiops, phlysicaul
e'dumcatIion , alld( ot her (Courses. P~rovisionm was miade for tile est allislinivi(11 of
deliriiit e levels of achievement ini the a('advleic stilijects, arid an adIequate

tetirgprogrrafli 'was estabtlhishied for Other Courses. Class inlst ruct ion was
irst it it e for' iridividutral instritct ion as, soon ats possible, the st imriluils of

lpuirpjose'funl grotr h work I ;i lri r'egairdIed as desi rabI le.



2. Speech work, to correct lnm , en Idemn' towrird poor' :.pvchtl pat terlis.
3. 1 ),iscnsoils anld r'istefrvsher 'I. ss
4. A xVmie 1'C , ociail pI'ogni'il, with) CviipliIsis )Il ('0111CC t SOC(' i~(ti(f ltit'l .

I~ilrgthe In it eri'uiadjte perC!iod . lbiw CCIV pri'0gl'C i'('lOit- wer lC'Cidd Ied to
the' blinided 11ii11iis 1'Clizil~ihtzit ion file.

Advanced period.---) During this, perliod of traningii~ , it was a~ssiilnu t hat
the b~lindedIC Ill hiat .avilig. comIipleted thle firs1.tw s A tages' of t la illitg., wals lbvili~Z

prepared'u foi. his fiatutre voca tional lift'. Emiphasis was t I lherefoe phiace i apoti
L ( riv talt ionl to I corn ph't e vocal 6oiia I progla in;

2. Voczit jonaI SpC(ialIizatitioi for Ihigln'rel edl ctl'a iotaI) il I.'ofessiolial,(11' or 5ti~sies

Iraitiilng a111d

3. in forn:1 t ion to i('eriltitg" t e )Aictitles (4~I i' the 'U VtrLi Adl~lillist ratiol

lt'e na I onal inolc~i('ts f'or' thlt b~lind(, alill thle state and local agenicies for thlelIit.
Guide dogs.-- SIoi't Iv aft'er tiit(, ('sI a 1ishlmtn t of the( pr igrail i for thle

'ehabhilita t loll of' tilit blinded~tl. tiles'ti~ Ev(e a tid ot her orga aiyat ltiS CIVI

the civilianl blind expre'ssed a1 willitigtit.'ss to give prtior'ity' t(o blinded( vt'ter'ltts
ill t it(' provision of g~iide dog's an1d to talainl tieIn enl ill thlirn lIst' at 110 cost of, at
a1 lnomlial. fee. Onle of Ilt'e ag-encies hat) inl its agireeineti t 4 pr'ovision to rep~lace
the dogs w~ithou t atddit iotnal cost. Ilii 1944. le-islaition was lIassc(I by ( otere's-
providing. for the expenldititre of' tip to a millionol dollars; for st'ctit'im nig ttde dogS
for' mnen blliii(ed iii s('rv'I((.

P~rov isioni of gi1d i dl('(tgs was not, however, miadte lpt't of th li' )togt'a in of til'
'elia iliutation of tilit blititled. It was thlotight t hat if a ma it werte to be giVVt'i
It (log beforte h e 11i1tl retceivedl (0omplet e I rain il. tig I iist'lf antdt had be(comfe
iindCIependentt from tilie st atlldoiiit of tr'ave'l, lit' would be Iikt'lv, to becomet so
dlependen'it oil tile (log t hat Ilit woutld li .1ch ioievt' tile t'C(jilitet s('lf-re'('laice for'
hIsl. tww mlode of life, which It was thle oh jet 1\'4 of' the traitliig program11 to
muake lis ftot'Iiiut I as poss5ib)le.

cRIt1TEIt;I \ OF AJ1)_Nf I SS ION TO S1)E CI ALI ZILID C ENTER tS

In hlis a 1.1Nalsis of tilie act iv\it ies of thlit Ever'greeni Schlool, Woods '' had
floitlit o~liot 01hat Ipolic'ies of atdmissioni h1ad not always betent ('lear cuit andtIhat
S01i1(0 of t hem had beeti of questitiol)It'e w~isdhomf. SOllie( pat jelits hiatd leefi

11CVet) wh o were' Iiit't'(' v v'isiill1 v hatit) ('i 1)1 Cd, not blitnid. _N I oil Av't't atdmit t ed
with morte 01t 1 haiI/ 10 vision ''if tile degrt'' of (h(fet'(Iivt'ti('5 prtevenited'( thlem
fromt smcce(ssfuillY parlsuaing' thle 'oliirst's inl wh'ichi IheY hatl pt'evioiislY beeti
lpla'('t elIsewhlere" an tint(,he. were placed Iin a ' sight -sav'ttgr class.'' Amlong 43
Inlet ii ll 1 thit c'gtory, a a ti mlbei' liatd is'efuill Vision. Several of I heml, hiowev'er.
lai1d lrevt'(''i , sy beeti ait otlier inist allat lolls wh'1 ichi 1: I)(''t uial mbe to ac(hieve'(
. III\ resti Its with Ii I Ite. When they were admut ted to Evt'rg-r'ei S-,chool thte\

I'Se footjn(' 1 12). 1). 117.



lItEIKIt\BI .ITATION ()F HLI.N )1:1 CA'.SUALTIES16

pt~vet ujulle o l~ol te e net on f'edt here airi ill fact showed lo desire
to doi so. They' were ('(ills!11 UIt to iibk'nInialers, t hev int erfered seriolusly withI

lihe dIiscijli II v of t lhe sch ool a IId t Ie IcImo rale of ot IiveI: st uetitSeu It. I I d i Ii t;Ie* I I aiI I
theY reflected diisrellit uponl the flistitiutoll.

Wioods also called attentei)ion to thle quesiit' onalell w\YVolni of admilitt ing to
such a school Ilil.Il with biljat eral hiysteric al aliublyopia. Thhlose ill this catv'-oiw
at thle Etver.rieeii 'School wvere rated 'I. blind, received a proportioiiatel ('llarge
penisionii "anid t heretipoii their blhinldiess becamei firl1 'v fasteiied to I heiii for
tile'.' Malau of thle mnen ill this 'grouip wvere 't ill at the schoo)l w~hie it w~as
Alose in 1925 anid had to lhe dhisposed of to ipseiopat hic anid o~ther Veterans'"
Administration imiustjtitinis (ploo0. Mlye also tended to be troublemakers
an c11(ould Illitone prop0lerly V hav ieeil placedl unider th c (are of psvYclia jists
ortigiuially.

D~efinition of blindness----ni viev of t I ise a td oithlen policies' whIichi h ad
proved iiiiwise in thle ma.111'lagetleit of thle bliiided ill World WXar I. thle Siinbcoiii-
iit tee oii ()hl it halinologv oif thle Nat ion al Rlesea rch C ou neil occuipiedI it selfI
(e114'lv ini Wotid War 11 wit h a1 practiceal (lefinitioni of blindnliess. At the iiieetiiig
fild 4 September 194!," t hie opnonk was expre-ssed It hat instead of the defililt ion
ini use by' the Veterans' Adminiist rat ion, that is. visual aculit v of 5,200) aiid total
loss of lirtperce ption, which Is, total liliiltle~s, thle st naiihrdls of thle Aiiiericaii
Medic'al Association for inidustrnial blinldness would lie tmoire prac(t ical. Thiese
eriteria proided~l( for' vision (if 20) 201) or less iii t lie bet t ei' eye or' a corresponidinig
limuitationi of' tie \-isnal fields.

On 1:)' Juily 1943Y t2,1he 'uh(.lcoiiiit tee onl )phithialmnohogv oif the National
Roesevanchi ('otuicl approved lie foillowiliig definit ioin ohf blinliie'ssaind iccomln-
mneided it to lie Arimed Foirces for adop)tioin: Centrial visual acuuit ' of 20 2001
or. less inl t lie bet t en e *ve wit hi correc t ing glasses;: or visual acuiit v with eorrec t ing
gglasses. of mlore thlan 2D) 2M)) hut less thanu 2040) if ai fieldl (letlt exist ed iii which
the per'iphieral field1 hadl coliitta('ted to such anl txteiit that the widest diameter
of visual field subltended l ai aiigotlar dlistaiice 110 gre'atern thain 20'0

The dlefiini tion of blind nessfial adp 'bytle anIp tmn

pro vided for "cen'itrnal visn al i acuty 20 '( 2~00 or less iii thle 1bet ten e 've withI
corrnectiv gI l asses; orI eeint ral visual acuit 'v wvith iorrc~t ive glasses * * * more

thani 20, 2t00, buit less thani 20 40. if there is at field def'ect iii which the periphe'ral
field has contrnacted to such1 anl exteiit t hat lie wvidest diameter of visual field
sublteind.s an aingular histauil'l io greater t hani 20 degree'ls."' After this (lefiuui-
t ion h ad beil(il adloptedl, b linuded ('asutalt ies wer(e adlmni t ted to thle Specialized
('eiit(rs flur thue blind only whieii t hey mlet onle ot. thle othler of these1 ctiteria.

;wtOi~l- fir I t, ( ',Itin itt Žo i 1 ''I izv-ý rch of ti I U I.(W co Sd-t t wil if *irc :IttiI D*,-% v lm Il ;:3 .1 (1 I i113.
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Althouigli variations with mu thle framlework of the genleral plan wvere
periiite( ateac jrstalaloiidesgnaedfor the calt of the blhii(Itvl, the p~olicie's

a 11( prilciiiiIle5 v~il~litVV Wi' vv Ir bsiial-V1 i(Ii'ii ial t itt each. A descript ioni of
lie prograrr11 it at asi iile Inist alla tion (Val hey Forwge (Genieral H ospi tal) will
Itiherelore s'i've Its at lest iipt ionl of thle wh ole prop-gia ii.

Facilities

III addition to tlie( usual Inedical facilities and thle facilities and~ equipment
iMieteSSAII*V for special ophi t Ialiiie vc ant', the (enter for thle bl)indedt' at Valley
Foige (ieieral H ospit al was" equmipped withI special facilities for thle reliahilita-
tioli Jprognaifl 1. "'hliese inicihuled:

1. ive classroomis, each large enioughi to atcoiiinola te tiillis iIi.-trcor and
two stuideints;tl an crlosedl porchi la1-o ie eough to aiccommiodatetil anInstructor
arid 10 st udenits ; a combinietd niiusle storage and classrooml large enrIougli t~o
aCCOMirimodith teVarious mnusicalI i nstrlumenits, an instruct or. an it1 stuident; and
i t di rooml, not inl conist anit use, large eirougl i for aill inst ruct or a 11( t wo studi~en ts.

2. Facilities for reconditionring Inl thle hospital an n11iearl *v . Oni thIe post.,
there was at large gynas1111ium I, fullyv equipped. The Younig NIeli's, Chnist ianl
Associationl Swinliminig pool ait Norristowni was used during thle winiter, a nd a
private swNim riii rig( pool ait MIalivern was used dmningtlie summller. TIhe golf
chlii anrd a) neerea t loll cenit er (ulsed for bowling) were a va iabHe ait l'loen ixville,
anrd thle ri-di ig academyi at Valley F'orge Park, tlie( Bachielor's Barge-- ('lii,
arid thle UI ~iversi t of Pelii rsvlvaniii Field H ousew at Phliladelphiia could be uisedi
for thle app~iropria te p~urposes.

3.Aii enclosed poirci, four (ha voomls, thle Red Cross auid it on 11111 anrd lounge,
antI thle p~ost thlea ter foi rec'rea tionl. NIa niv o)u1tsidhe orga niza tionis also colt rib-
Ii ted to lie rerena tiorral program.

4. Admin!iist rat ive facilities, which were amnple.
5. I-a lispo-ta at Io fa c IiitIevs. These in ddtlie( p~ost buses arnd field

annl bii Ia i iee5, thle con i ye anrces of thle Red (Cross M ot or Corp)s, coachi lines, anrd
railr1oads.

(6. ()ccupa tioiil 1 hierapY facilities. These included, ill addit ion to storage
io00r1is, a1 plaster roolni at pot terv, r-oolri; a woodworking10 room ; anid ioorns for

waIng ailiiri, andilleathlernvoi~k.
7.ITeachIinig equiiipmeniit. TIhis I nd ided 1)ort1ablle alrid stan idar it ' vpewri ters,

dlesks a nd chairs, Braiille I list ruct loll hooks, Braille writ er's, radios, riusical
instriumen ts, arid a recorder. P~ar't of t his equipmuernt was supplied hv the
Reh (Cross.

S. Equiipmnieit for occupa tionral t herapy. This included floor loori's for

21 A re';*r I m Itit- opu)rationo tv I i 7v.iIi~ con It-r Pw~ t Iiw t re nit -n~rt ;kii r, I rh iti Iit: t i01 Iof b Iifg~cif e cýa u It ies. Annual
reI tort,, Va INv Forge i, 1;neraIIIti pk I ~rit I. It h1i Iiit a I ioti of I he It I iti i, rograini. 11;14-45.
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i'st able loomls, kiliis for cIlay firinig, iialitotols for woO~\odwok, and an electric

jigsw.
IPersomiel

Eduicationial and~ rehiabilitation aides toi the blind who qualaifiedl under
civil-seiwice reguIlationls were required to) pohý.e-.. thle following" ralnilig'.aind
qulalificat ions: (1) P~ersonial cliarz('teri.st a's Iiecessar.,v for succssful teachiiiiig
(2) at bachielor's degree fronti a c'ollege or uiiiaversi t v of r'ecognized stanlding.,
grantlted upon01 thle compijletionl of at 4-year courlse; (31) I) seilliest er hours of social
Work in a, grladuia te sch ool of socidal mwok (4) 4 seniest er liouris (or thle eq uivalent t)
of courI"es il ivi let 10s of t each iing : and (5) it year or more of successfulI expeir ienc
as a teacher of tOe ililtil, inicluintiig tihe teachinlg, of Braille.

The (lit ivs of tWiee a ide, whiiichi were ca rriedi oult II ider tinedli(ai Mupervi-
sion, were as follows: (1) To) a01 in thle 50(1111 adj ust ment of thle niewly blindaed,
social adjustmen~lt I ein lin t erpret ed to iiInclude elemien itary t rai ni ng ill self-ca re
anid vilicolinii-onlelit for inidep~end(ence andl preservationi of life as' a part of thle
social group: (2) to teach various sublst it itv skills which wouild mlininmize lhe
hiandticap) of hIiliowi'5, inicluiding i list Iluct ionl ill Braille readhinig and writinug, ill
the use( of Braille watches, galmes andu othelien(quipmlenit arld ill Ow ui'lse' 1f hif)
typ~ewr'iter', thle talking hook, and the radio its a Inianis of r'eorientiat ionl: (:I) to)
further thle psvchioligic aijutistriil (df thle Idirided indiviual iulh in) st jiibv

ini him a desire for a life of usefulness." social ilitercoers.e, recreation, and~ enter-
tainnieni t:anid (4) to 115515 in Htli prepaa I io of lie pathwllIs' case hist oris and
to keep such records of their progress as might lii requtired.

Thiese posit ion.s were created in 1 943, andio personiuel to fill them were
reo'i'uiteol fiont exist iiig aggencive foi thle blindrt, ill coop~erat ion withI thle Civil
Service C'ommniissiorn arid thle (Civiliani Per'isonniel D~ivision of thle War D~epart-
merit. .All miiiit ary rosters were rev iewed , an pr1l~iof ession al and1( lay period icals
c'(ooperaitedin iii ( tendeiioavor.

By * v)ct ober 19431, t here wvere, ait thle Valley Forg-v General H ospi tal, 16
b~lind~ pat ienits to whioni 2 inist ructors were alslrili.(l. O ne was blind Braille
teacher, and thle otlier had worked as a job-placemtent offlicer ill thle Vocat ional
Rehaialitationi Service., for the Blind. U'nitedl States (MIice of Education. Of
( ie( 16 pat ieuits, 50)1W had cmpo ed1 )i ciitlie Ilecissaly l nedlical anid surg-ical tieait-
neiit . buit t hey could not be ulisriari'ul- fromt thle hospital becaluse they* were
not ,vlidpendenit . Thiey had no t raiillg for any- occipa tion . ue cura ftsliop
of tie Red (Cross was availabl ti) them, but lioli of the( workers iii the shiop)
had had aliy experience withI thle blind. Apart fromt timl two ins~tructors
ment ioniedi. nionii' of t li' other persýoiiiiei of thle hospital had had previous ex-
perienici' withi blinidedo p('I'5(lls 01' ally 'onitact widlI thliem. Thie mlorale of' tlie(
blind pat iieuts was low, andl t hey were frank ill their expressioni that thle futunre
hield rio hope foi' thleii.

By 'vJamiuar*v 1944, however, thle niulicles of a cormpeteiit aiid expvi'i"ice
stair hadi beeii gathleredi anid a definite, schieduiled p)loglaiii1 of activities had
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beenl formiulated, of wli(llit prograrill of oriteitatiorn was riot tile llast p~art.

In DI ) ember of t he prevy jolis ea, \ t'll 'lN l 'k iuleetmrgs of all coiiniected m~th Owli
blind program11 hatd beenl inst it ii t'tl and thiese re~llialar. i eie soon proved

of -rtat Impo~trtanie *Ii coo(fitrtlilal, thgle e'ffort, o)f the stafl. D)ailvlty tin
wereT Va'lrrt'tI outt to) be r'ertairi thlit correct tt'zcliirg Inill lotl were bejil" eraI-

plolved.
kt thle endl of 1944. th e personnlel of thle Vale Fog Ieerl i s a

E 've Centter ('onisistedl of aI (lijef of s'ct ion withI the ralnk of lieultellait tolotiel,
a ward and administrative officer with tiIhie ialk of cap l~itii: anl OCCIipatjorial-
therap v of licerl who was a first lietiteijait Iii flit', NVAC: 2 educat ionial arid(
refin hliltat ionl officers, wh1 o were vsecond lielit enants inl thle WAC; 9 oc(u'Iiat ional-
therapy aidles, all enlisted WVAC's: 17 ilis(irictois, who wvere eiilisted meni inl
various grades: 5 bindil educational and reliabilitat ion aildes: 2 fuill-time' voltir-
tet'r readeirs: anid civiliaii clerks and~ steriogra)hiers. The' 1f1ill staff, had b~een
availainhe onlY since .11 u1t, of 19-44; pi-exvioiisly tre had been no0 ed uica tiornal
alild rthia bilita Iloll officers, anid otheri peisonin'il had Ibt't'i 1lirnte't.

All ideal aide or orga iriza tion for' 250 b~ljinde(d men was('t ina ted cas llillngr
for S5 meni, iii Illie follo\wi riggae

( iradv 11I : 2 men, I a suipervisor of p~a ls anid I rai ring and( 1 a suptervisor
of ('illistvid Irieri

G rad It'11: 4 perisonms, inumindin~g a Braille teacher, a t ravel surpervisor, a
recornli1tiordrrg sripe)rvisoi', a iid a test sirpetrvisor.

G rade IV: W personls, Iclwhdinig 4 1 eaet'1r. of Brialle, 2 1 eachiers t'ach for
tvfpiig- an mu1rirsic', 2 t ravel t(este'rs, I sc('lid'liiig slrpervisor', 1 otccuipat ional-
the-a pY specialist , I as'sist al rt Iravel suipt'rvisor, I assistanrt sliptivisor. of Plans

a ltIa g I asista rut supJervIsOll Of enlisted'( flleri , amid I assist an ri e'((orilhi-
t 0rir lim- stpetv Isol'.

G rade V : 68 etrstois. Tlhiese rmi'ri wouildi dl lbe tecliniicinlus with spt'cial
ablrit ies, educa tionml (I qIralifica tions, anrd skills. It wouldti lt'rt'fortbe de tsir'able
for hlel.ir morale, which was always directly reflected inl thle st'rvice givenl to thle
patteierts,. that thyO w o e(f t is grande or' bet Ien.

Th'le qlira lifications a nd pei'Soria lit ,v of lt'e s tair of thle ' e (centetr at Valley
Fol-rg'( rera I [osp(i t amitnni in I fitted t heml for' the( posit ionmi t hey i eld, as
trh' followinrg llhiýrat i'ins will iviai U clear'.

The adiltltis(trat oi of tilt' rehlabilitation program, inl addition to Ilis other
cmail nrg antd 'Xp('ri('rit't' had licd1 tlit'- r(s'pfolibslle posit ion of suli-tiVs-or' of the(

dliv ision of serv ices for' thlit blird Inir thli social-welfare depart merit of a tiiicklY
popuilate St'tatt'. H igOrois qumalificatIions lard bveen st't ill) for- thist, posit onl,
an rtit lie iuir app~oin ted to it uit'cessarcdv po'ssesst'tl execuit ivt' a Ii1it v andit was
req IInured to have had a 'large expect'ricej( HI illst itiut ions, iridujSt rial oI-rgan)izatitiI,
dt'vtlopnit'ivit of trilii r r,? lirg p)rogrIa ins, prvteagena'ies, d irct'tion of bind inl eailiers
of t' bliendii~, siglilsaviirig pm~r'arIlls, salles of orrtpurt by th li'blinid, rind similar
flintt t cI-'s.

Thre tiricdor of 1)1 isIctl I'('(onu(it ionl irng, orienitat ion, and re''e at ion wvas a
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('0llv:ý.re gi'ad tilt C Wvith ai de(lCl'eC ill healthI and~ phsl\(Zl edcaliit oll arid had dollie
ggraduate wvoik ill edlucatijonll jpsvclologv. lie hadllIaught at .1 Sc'hool forl the
blinid. iieeli all ilistrilitor iil~l Baille, a counsielori at a boyvs, cllil). arnd all
linstruclltor ill phyvsic'al edhl(uctioll forl both I sightcd( andi blinided mlen. I Ie was
(crt ified byV thle Aliei('('ll Association of I list lilctol' of tihe Blind anld held
cert ificates fr'om111nhlluiroils athfleti(c o'rganizatilon.s and lie Red C ross c'ert ificate

for Iife'.aviiit'.
Ainothe flivi'll iber of thle aniliriistrot ive staff. wia hit er' bealie di"41rei'oi'f

tra iiling at Ol)d Farmis C onva\les( cent 05) Ioia, had0 Ieeri gradlIuated froim
Harvard Univer'sityV withI a bachelor's degZl'ee ('lila lauide. ife had had a lonig'
exper~ience inl wonk among thle blinird servilig' as teacheir, a"; researc'(h assoc'iatIe,
as (director' of educatit oll and vocational gulidan(ce, a, (director' ot Ihiagliost ic
clnki(s, UM 11! S dIinlretO of n rose-l'ecord s ,vste ll) vario U1015or'ganIi zations,5 Ill

011( Of hiis St ate p~osit 01isn lie hiad sii jerv ied~ thle proggramls of Social welfare,
adult edulcatin locl cupaionat jll thierapy, eilnl)oyliielit bureau, medical (depart -
mlnetit. ps ,vchiiatm'ic clinlic, Ililsic Schools. r'lleUeat0on, shlnilel' callips, puiblicity,

an luid111( raising~. Ill t his piositioni, lie haud Ileel hii chargi'e of' a trainling staff

of 6() personis, len I supervised anriiuial expemllit ures of' '$225,000,. alid anuIIiUIJ
lhad interviewed liridreds of lilll arid 5i11)lvised thi re11ihiabilit at ion.

The WA( lieutenant ini chlarge of the liobbyv Shop anid (rafts had had a
21 -Year experielnce ini occul1patitonlai theirapy ini varlious Schools Un hil ospit als,
much of it aliloig. thle lblind. All her assistanlts iii thle WA( (det achimenit had
had CX pCI'i'lV Al t eah ilig hIlihlici'Uft or' ocu'ipmA m il t herapy) 01ot Wil anmog
the b~lind~edh.

One of I lie civiliani edlucatIioiial an ridlehiabilitaUtio l a id~es had been blind
£01'3 , veal's, sAve she was a chlld atf 2. She had only light p er'cept ion. Shie
was a gialniat of (MY o Iie l Iivelsit v had I hd j)Ostgn'adiav study~h at ( olullulit
U niiversity an ld lie New Yoirk Schiool of Soc ia Work, 111( ai finle IIn1i('lhcl Cdl n'a-
11011 Us well as a l)115111e55 eduicatIion, and11 had wor'ked ill var'ious organiizations1

£01' the blmind 11(1 Iii thle New Yor'k State D epartmenth of Social W~elfarle.
Alnot her civilian aidle 1111( beeii blhindl sillce She was Jo101 Iliots 01(1. She held
b~ac'helor' of science anid 1)01stTe of arts uhegi'e-'s th lhat tel' ill Social a(inlillistra'-

tioll. She 1111( taught Illulsi( (voice and1( pianlo) prlivately, hiad (dole conier't

all(h recitaul voi'k, waUs anI exper'ieniced teac'herl of Braille, arid had (lone eon-
sidvil'Ulle (a'aework aind~ adml~inist rat ive wvork a1liolig. thle b~linided. Thiese and(
Ot heir blinded memilber's of thle st all, wvere living ex amples not onlyl of adequate
hblt of siipe'ior amjustnmert to t lieu Unhiarih('s.

Othter mnemberCIs of thle 11(1WiliistrlUlive sta11ff, Us \\-(.] Us nuerus ol~~'tlS(t'I'

st affi mleniner's, wvere equna lly exper'ielnced ill work amiong" thle blind and hadl
equally high educallt ionial arid othler' qualificat ions.

Thle (enlisted( In111') assignfl('(l toh le priog-raili for thle b~lind hiad th le l'eslollsi-

bilit ,v of literally, teach'Iing Iw I b llind~edl to take 1II) their1 lives againl. Thiey
or'vlenr d t heili ill thle local ionl of bells. cubhlicles, warlds. llt lilies, trPeatment~l

roomIs, mesC.shalls, offices, c'lassr'ooms, tele'phione boo)this, ('liniics's, 1)ost txi'lange,



I t ONlT'FlALMOlL (W. v~

t1Id o)l44'lic osp~it'lI faciilit es. 'IlleY just 11111ed I lite ill prac'ticazl 1i4ti~lof
cat itig, di'e".Iiig, anid cnre of Ill lieu persoli" and of1 thlier cltlitg frlX''t, alld(

II~t~l '\. I'liex auh tlieiii how to tiavel otitsi(Ie of the o' ltpititI. TI'hiex gae

industria11 plan11ts Ill I lie vciiitiY N\xvhnclk th *1ev had t hieniselves siiive 'ved.
Alil v'illist et mleli wVere giveni a 12-da ,v cour1se of Iniiitticti4)io it) thljei 111is

fulhrt 114' iiJ)e~lliville ((I i\v oil-Iil'e-jol) it, i1iiil HOi' . iii' a'iW
G oodl oi'ieiitoi's weire t~le backbonte of thle i'ehiablialUtioul pi'ogt'a~iil fol' the(

b~lind~ : het 5icce's5 olf t hie p)1o-Z'ln ill ep)'(ende oil t hei'il prop)ler scecet loll. All liolglil
I hvir task"; i'oilertii'u sitillj) '1)( I a piol all lil'ltY oblol)V "i mat I el's. I liesev Iasks xxvre
not 'lil)It' foir th lie'wly'~ bindii~ed Soldhieri. Ill, is )iopiess fiad to be gu~i'ldv. Ile
44)111( not b 1)4.'ilidl to do4 ('\'(thV inig fol. himself lit o114ce thI at \volilt have en Ilsell
at stalte of liervl'V ist t'iislol Il spl)4I-'iill )os-(,(j j1po)01 1it(, orgnloda. t Ieha

to be4 nualde t0 inicrease his inidep~endenoe fromi (aY to (mv andt from w(evk to
week.

TIhe d irector of p~hi.si'1 ic(otl(Iit loll ing, or'ienttat loll, and recieat'aion at
Va l('v Foroge Gienerial I ospit al, 1st Lt. (lat ei' C apt .) It . F". H oover, M~IAC ,
wr'ot e thle follow itig practical 4)1i lii e of the ('I lacteiattr''st i's, of a good oi'eiit 4)1:

All kindts of tIll') Ill:k4 good or-iI14t015. (modt instruc(to~rs of tilt. blind( derlive a larg(e

pa:rt of thleir strengt h from knxicowhge and from traits not1 at all peculiar to pvlrsolls, who
11nok lill)t Ow1 H~im)4. (I hi. rxvf'lll)lt oril~or01 wits if t ruck driver it) liviliall life. Allot her
was a life iIlsuliralo' salcsai,1 :11)1, tll'te a mlusicianl, :alintlot'r a golf pro4fessional, an~d anuotheilr

it farmner. rheire is 14111) , of r'oomill t this fiol'd for- a man11 with fl0 paritticulatr slpe(ialt to tbe
Carriedl over 1)1int tht illi if hei.) is sed to imanaging thlings ando getting thinugs coloe.

A goodloien imist01 he115 tiv'I kinot of mall wllc Call he' allhwed to Ilse hlis owl] 11 initiaive

to4 a great II1-gret' anld who ii)101 setisi' clloligI) 1)1)1 to aibuse' the) privilege,. Somei4 orilcltoIs at
ValicY Forge' ilvi. cl' )4 suiccelssfuil bY t1ling :4lwn vs scliolis \ill) till, paltients,5 othlers byX n1ever

billti scrio115. lFa('i )1:4111)1 ilst devlop'll his own~ 14441lioths.
1144' ,lost 5lt(''4'5f11 ori4Iitons seemI to1 yeltw thest4 results liv avoid ing ai a~ir oIf pro-

pl'ictorshi ivit til , 114'di 4111, A1a \vitlg illt)4 tlt-ai'khgt'4))1 t1 s far i~s p si)455h11, lbt1 1ing tihl p)4i4'tlt

Nvl5t that4 is conlstructiv 'e and1( then1 111111 1111) to _get it. 114' 110151 hea'r i) llmidthan t d1:(i-spile

1)44(1 soinllIodY 1(o 1he h1is c'Is for h1i1m it) ('4ltatin act1ivitis The Pll orio'ltlor mlulst I i)4'l'lforel kee(p
waitch'il if p4~itniý.1 who lilal gr'ownl illdl'11lldl't an1d( mnake su~re tha~t 1)1'(,0' 1)01;no suffelr laick
(If n 4'clar' s4v aidl throu4))gh prillI'

only Illrsoll hel.pilig O144 blind. He' Shlould hl h14)iave' at :I-(l: pass.

IPoptida tion

I tii'iti 1944, t'eliibilita11ltio services W('1'C mad(e U vUiha hie to 290 blitahed

Patijen ts at Vahlev For'ge Genera(l'il H ospital1. Of t Iliýe. 24 hlad he'il c-'a rried
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forwarid friomi 1 943. Ili 1944, tinoli I I dv admi ssion s vartied from a lowN of 9 in1

Febt'Iaitr , to a lii~li of 47 tin IDecenier.
Ltlrll ti Ilie vear, 1I IS p'tien ts wvere separnitated front tilte progrlail for var-ious

reaISOns. O f tI e-w, 79 we-re sent to die hiospital1 at Old1t Farms, Avon , C onn.
1111d 1814) (to olie!. 114)51)ilal 18" were thisch'l-aed't onl Certificate of l~lisahilit% v
I died; and thle retiiaiiider. were taken out1 ol' tit(e programl. Fouir inl the hat ter
(rt'O1ll) W4'le prisoniers of' warI: thle ofll'er hiad resii ll stifleetit visioni to lieed

1l i 't) fiet' 1 railiiiii, anid could( be trtaiisfei'i'etl to Wher( Sect ions of th lihoipit al.
Tilie pat jeills released onI ( 'eltI licat e of I)aihi ad jl1wel)4i aiilliit ted bYV proper('l

regtijat ions, buti had re~zajiledl suffieient visioni to be r'emiovedl from tilie catet'got

of blinded.
Dllt-irig 1945. 585 bliznded easuiahties wvere admllijttedl to tite Valley F'or-(

Eve C ent1er. admiiissions t'an-ngin from a low of 20) lin D~eeember to a hii gl of 87
ill M Ia v. Trant sfers, dIismiissals, andit remiovalIs were ill abhout tilie samleli'lotio

111(1fo tlie( sa ile reasonis as I host' *ii 1944.

Objectives of' Prograt11, 21

IR'liablilitat 'toll of lie bllinded ltt (Ilie speI)((.liZedI evep Wjent eis ra eted to
lie dlefitnition of' thle National C ounciil onl Rehia ilit atio4)1 thFat ''rehlalilitat 14)1

I,, tilie re(stoi'atIion of Ilthenii~ 1111it'llpJet to Ilt'e fllet'st 1)1 yiVci4l1, meivit a , socmia,
voc'ationial, aiid ('(ollillii( us'efulness of which'l ln' are ca pable."' For thle
b)linidnla11 ia 41 WUls i'egll'(ed as az ('0111111 thugl pl)o('4'55. hi' I'~lie\ olt' elitl&'ii -oI-

of t lie p'g'mwasoto Ser've tilie Inidiv idualI as, to adjulst 11i1 jil r(t'5ll.i1hY 10

lis- blindniess: to) Ira1nlii) Ill nlew aet ivit n's: to Iteachi him1 new\A 1'(~eat'1ei t 1)1

and1 It) assist 11im1 ill adjust jug limllself'1hsfai.hs frens and, so'et as

a whole.
Thle program included f1 (( ive objectli ys:

li. Phsi4'al r'estoration~l. Thiis ob~jec't ive implied t1h4 'omle~tit on of' all
tfeirjiiv' mdial111(1strijiaIt reatmiient be)4f4)''lvile b~liindd lt'h 111 was t t'1i151(l'led4

to thit ('4tilivle'544'tt 114)1itt l at Oldl Farmis, Avoni. Conin., or was giveni a ('t'i-

ti -tate' of' lisahlilit diseliur-t' hea lIst' of siuffi'ietit improl'4vemient ill vsa

11111 . I'hivsieal res5torlatIion was ulit itelY Ilt'e lesJ)otlsilbilil v of tilie ý 1 (41i('al
Cor'ps.

2. M~etntal re4stor'at ion. This objective Implhiedt'l le stabllizat loll of1 thle
pat11ienlt whose pr1ilnarv.\ disa bil itY was blindithess. It iiicludled a1djust i'uiI to)

thle 11,111d~i('ap), 11i M~ll ofza 141 4) t'4lliauin- asse Is, and plariuiiiig, lot' the' fuill llt. Ill

its first phase54, it wnas the .joint i'espolusibihit v of' thn' Medlical ('or'ps md1( tite
stall'fo 14U't''labilit at ion set'vi'ts f'oi' thit blind.

Soc' ial t'esltolaI ion. 'Flis ohjec'tive Imliedli'4 that the p~atiet'i wou)ldt be
111lded to learn-1 to ive-( as 1'al'vI 1i4)1'111,1il1Oitlti and flanilvY life as; possiblelt
to 'g vi-gi' Ill 54)('ihl 'ontact41s, to carie for Ii im1self persor iaIllY, 111d( to he ablde to

2.3 4,vfo wf,,t 2, p). 152.
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move al aitt Iindepen denit ly. To achliieve thIis objective. whic letias tile lesJ)olisi-

lbility (II Ihle reliahilitait oll stafl. it was liecessaiV to 51 inly stuch eiivir-oiniiieit II

finct(rs uhitfaili ii Vii Ilielitt5 anIi da t i~iI'l islij) ill atildit it)I to emtioinaitlL baulante

aind adujtistiiei tillen and avotit oittl anid recreationial lizibits.
4. Vocatioiial restorationi. This~ 0kjectIVe liii , wd the tleve!oJpinilelt of

01)1)011111111 je for t raininlg. b~oth tiat tite I iiii alnlt ini th luItitue. in appJropriaite

trae lit bl)lil(le'se andh profl'ftiols. It Nvai aichievedi( bYV jut eF-view. withI thle

niielits colicerlillig, emiploymienit prefereiice andh 1)osvililit ivs, contact, S ithII

the find~ing, of t elllptirarv p)ositionis ill p~rivate illittst lies, thlotlghi. thle eiliphzs-is,

w\as onl fil iuaIniieitals of t rainilig lraltier (hall act nat pract ice. Voca tional

restoraition was thle res1 )Ollsibilit v of the rehabilaitatitonl stail.
51. Exonloinici restorationl. Thlis ol)jeet ive iliijlietl W pie li)isi)l of oppor-

t~illlit ies for tilie hblilile(lv manil to bclntOfe self-sliIplolt ing. ad l o coiitribuite to

thle ecotioillic life of thle Nat ion. C ompienisat ion for service-coliliect e(l dis-

abiltiutes VoliId ",1( 1-a lit ee hiis economicil secti lit *. vtbi~t 11o oppl-ot till it V was lost

to impress thle pat ienit with ita realiza tion of hiis own resporisihihil t v as, a cit izeri

for a, life of plod iud ivev activit~y, This ollw eiive wats thle rvslmollsibilit v of tile

Veterianls' Adm iniist rationi.

Orietita tiolt

Thle patijent who en t eredI Valley Forge General IIosJli tali Eve ( 'eli ir was,
met 1)V t tie( mnetlical oflicer. andi tine nurlse Iin chaurge of the waurdl to which lie

Was5 assignedo . A sp~eciaiIe l endeavor was madt e to "gre'et hiim con(I ially bill cs

ually a lil to Any whatever fears lhe mighit seem to have. it t railid Wntrulvtor
was ait once assig-IletI Ito himi.

Introductory letters.- Eacl i blinded patijent who w\as admit ted to Valley
Forg~e Gteneral H ospital rveeivevl, frmi t he Redl C ross worker assiglietl to him,
a letter, signiedi y thle chief of thle eye ser-vice, wvithi ain enclostire. Thle letter

ieadl as folows

I )ear * * * : LiEltwsvd is a letter which) contains informratio ab hotu- your stay iln Vail-

ley Forge' Geneliral Hiospital. It contalins thle aniswers to :i liminhr of questitons wilicl ar-

uisuallyv asked, ando it is steit to you ~in an~ end~eatvor toai yout \ti driiig yomr st ay litre. The

Red ( ross, worker "hTo himti(I you this hitt I- will give y-ouu muore del ials about yoiur hotspital

prognuhinu andi how vial Cain part icilatit ini it \\luik you are litre. it is m3-V de4sire t hiat yoil
feet fret to atsk anyv qutestiolns vou 1rity have I(ilt this letter hecalise wve are iiiteresied in

making yor stay here as hepful awuil (onisiti((ive as tossitile.

The enclosuire, which wasI, entitled "'Inlformatioln for Patients onl tite Eve
Ser-vice",' reaid as follows:

You liavv bueen tranmsftrr'ed to Vn~dhv Forgre G-erieal Hotspita :l tutawis thle AXrmyi has

Iiaidvl slptcntl provisiton litre for t le (-:irt, of eve coniditionis. Youi wiil ftivi hot h 51)1 cialized

Iitnledivl (are an rd tlit( tipport uitit v fur th lehgilliliiig of rehabl ilita:ttion t lhininuir. whlich (-,iii

atssist vtoti tto live 11ort aut-quiatelv wvhethuer with lirarked visuial difficunlty tor with It tupleti'

loss of sight. The( resp~onsibuilityv for your miidical (art lies with the mtedital otlicier. E~very
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eMaor has tretr rinatt to give yolt the ht~i litntit'l altcitritor by phlic-ieiars highly t raiined
init) ht'heil of ophithialrriologv YouI %%ill he directl uni rder' lhit cairt of fiol, war otliet'r.
'flie hief f t lit'servict' %%ill keep iii contit \\(i~tl you Iithrouighimur.

Thiere' art ifitns ittruc tort'er to wvork. \%ith yl 'il iii irutr'ta~ilg youir alhihitý to get aroundit
by votirrst'If ill ito ithospital anid hirer1T ouat~idt' O lit lJiuta.il, anid to iaCti ý-Oit SIAeeifik tvCh-
iitapits stiCl an tytping anti Hnbiail n Mii', nno d on ii , 11e"' art ol"Wt~j'nit its 6to SO!)t
work, attIcti cs, arid varitons rctcr''outioru. Altl lht'~fu activiti~ it-s ardiret'etd toward t'quiip-

pigyou atqleqadtly ir Awliiutr wiotrk youn will evur~it iallv dot. TIto Iltd ('rtuý hua, facil'
itie's tol tutip yoi with zii ay worries yoti rolay hluvt' durling rthe rlint'yli niou artore, both thlroutgh
lth worker at th to. litutial arid tlrnutigli th liRetd C'ross chaltter at honit. l'asv! trot fil"-

huinglis art' govt'rrie{1 by tw li arint' rtgtilt ini as apply to aill othe ut')Ir't rierts in thlis

titt~pit at.

'Flt' tt'rgth (do youir stay litr (hwdt'trN on thlit kindt of riututical tr't'atrtlntri your r hay rit't'd
arlid util youit pr'ogreuss inl leazrnringi tir'ttiglt ilt'e tpponrlinit itý olft'ru'u tit'rt'. The di~cisiouus
tihat will leitrnimott by yoiir itlljctrs a. to wtitr~ui: pm aenv r this liipstotal will tttpt'rir ia l:unutn'

Part ottt theiariruiri inl which \tuii (h'toltiruii rit yr uir capacity for' living ill a1 siglutt'd wuinhi.

This iS 'tclosiire ailso "ns 5ti.gnm'i 1). , vlie chtief of tite evev service.
Theinijstructior uissigrilet to tilie put tivit . withi the coope'rait ion of I cotistlit-

ait r, ititilselt btlinduedi 111di utthotoughly aidjti5-ov to htis ltu11icjaij) worked iliuteu-
si veI\' to orienit thei patt(ient to hli. stirro)ininiltg-,. At thle salneti( tinie, bie

euitleuvore l ilnoblit rtsiv'l ,v to hrili otit whalt tlie( put ient wats uhIbe to d') for
hjimself, whlet her hle wa~s hiutitlieni pped by ot her (lisulbihit le ill u(Idiition to

blhitli ilesS, ianrd whet her hi-, isdjutist e it ituol began11 to taket "1:11)v corn-i'etlv.
Initial instruction. It' thle putitent wuis ibitihtititorv, thle i risttilct or firust

.I((ItillillIted hrilti uit hi is irntneldi'ltvte SI-rlTltlid illg", Shtowjr~g himi loxv to fitnd

tie t'tltibtle to whlich Ilie waus Itssirievd, his btedth.Ie toilet, uiid the wasir'ooiu.
lIe gnleibol hut'i It) ii('Wit'( ofliuv'rs niid tirs~e's offiee, u1i1d the treat itietit rooml.

(iradliall'v . he ie ain rg-ed tlie( u reu of ilovetnieutt it sidu e the hiospi t al ar(d oil tire
grtoundwls ISI instvr'tmitte mtt ii IN leskirtj)estt invilous of mul1itai uitug persorizil
cimtle itievss. shaving (Hip IQ) dnesstng, atidi cz11-irg, for hlis clothes, mid w1her
possessionls, He shtowedt hill) how to orienit hitiiself by toulch att thle table

begiti llng xwit il tpelliuigo u cet-eul Itox or' sinutg a hr(~i-l~oill egg aml odg
to lMoWV C~t))pli at co I )n1)V(4t'!nrvl(. f cie? Tv~'t h ii i with hiiis correspor idhen ce a id
shiowI~ed hint i the tise of the fib~er w~ritinig, botard( for tl~ bl('inrd. Hle uti1swen'et ull
(1iesftiolls aind cricoltirged the patient to ask themt. lin short, dliriirg. this
periodtit(, lie strltidtor st'rvet us I('* es for' thle pult irilt 11tint ftlie put writ cotltid be
shownl hiow to 1move ab~out an1ti do hlungs, for himlself inl spite of hlis ha'k of sightl.

As Oie ptuetiet progressed ill oritentatironl, the( orielitor endaveo'utred to wvith-
(draw soinewia t tOlie persolna1 Iserv ii' wi which Ilie hatd hitherttto Sirpplied . Da)ily
coiitlicts were Ili'titituliriet, alid the pat ieilt Ilidtt'letood that hie tuligh1 call uipotn
tit', otienitor whell lie rtvededi hill fot' ldv~ice or for Ili v1 other set-vice. billu lie
al1so tititherstooti thait tliet( itil(e hut1 c'otme for hill) to erutieuvoi' to t st .1ti(l tto

Iuse tire ind~epetilhelice whic~h hle bei n etg, twttg-lit. His telnitiotisitip with tire
reha ibilitiat ionl serivce bi reo e i )eu e imon'e fornmal. lie solight olilt the( )tI-
mitinst nut ix' oflicer htnitsel wherevas fturiniierlx hie hild [)eeti sought out . irii lie
w~il5 Itt gh t ill clisses ra t Iiir ti iii ni rrilii'tl ttull wilviliever t his was poss5ible.
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Iliii spec'tializ.ed liitllS O ls art of Onli pr giaili and who chiocke'd his- p)rogre'ss ill

dtetail. Thie orient or g~ave lit assistancte iiildess soivi situatiloll arose( il \ii whic
it \\as tliiiiitaled for said V. If such~ U1 situfat ion tieveloped, thle patiient was-'

regairdledts US(is(Inalifietl, antd lt'e test hadt to be repealtd. 011- of Ili pi nt)s111
oil Whichi thle patien't was tlivetktt iliost ('aiefllllv was Ii-s cotaOizct wvith thle

publlic. Ilie was lipp)Josedt to ac'cep~t assistanc oldt *vfr 'githidiice across at

aniot hier hotspital ftor aiddit tional treItitllit'iit Or traVt'liaz oil offictial liisiiit'ss, was

lwa , 's escoirte t'l i a sighitedt ('11iittt, ai. Vhnps i.Idiil' I paitienits5
W(tOit Mioved' ini grltlps, blit, if' thIiis \\as not piactIicaI. im liv it iial1 t'sctort wtere

Travel aids. A Idhidin ati lt'rniiii to get aIbtoit 1) ,-iiiiiself was htaiiiht to

Ilietit' seiist'). and scent (tlfactttry st'iis'). 'l'liese iiatuirail aitds werte notw toin-

stitiiislv calledt into play. Ill addtit ion, lit was' t.1a i¶it to devt'lop obstacile
s'iatit~ii. Ilt'e so-called sixthI st'iist. Of all1 natutral aitds, Ihis is ilit' lt'ast

rteliablelt. It t'itlds itstelf rteadily Ito unconsc)ious11 st'lf-dc('t'htiol aiitl vuries froni
ula * vto day. liThe bl~litled iiia11 w as t ;iinzt ilt to t'liilloy t his sixth Ii lst'et hut was,

The blintdtd t'asimiat v was aulig-lit to t;avt'l withI and withlouit a1 cairn.
Ilist 'uittors who t aught rai lt ttchailitjlin' wt'rt theltiist'lv('5 givenl a rigoirouls

tCO s'O oil t ra iuliii whiilte they' w'r lind)1iitfoltdtd andt wt'rt it'quiirt'ol to) tetst t heir
traininga iiitthitas ant I tt'li eits oil ot lit'r orlieltors. who also wterte liiidfoltlt't,
betforet Ilit' wteii ptrilluit ted to tteachl st iitltits. lT'e lt'asoli for suchi tcarte was
that th l nit('lit, it' propterly is'ed. was a miost useful aid lo lt'e s ltliti whlt' lie
was first bl itnded as we'll as Ia tetr whlti lit had btectiit atdjuisited . It built ill)

his stelf-toiifitdtnitee andI it kept limii froii t'vt'lopiiig th lit'iervouis habits somei-
lilltes known as, liiitisuiis" Vi''volis habits, oiio't acqiiiru'd, are ext it'iiely
diflicuill to gett ridt of'. A [)finii maui who fists a elu to thlit fullest atdvant age
is always rt't'o iizt as a hlidiit naul. hit thn' at 'itenion lit (hiaws to linimsvf is
favorablet.

'F'lit' caiie uis'd for "ct'ii'ral t ravtel is prefer'ab~lyliht wootl andl whitv andl~
is apprl~oximiately 4-5 iiitlit's long'. At li)o fit'i dluring lt'e operat ion of lthe
Vallt',v Forge Eve, ( 'etel r could aii at~lotiato 'Supply of thlit prope'r t'auies be
sect'irtl.ed aind niaiiv which hiad to lit iist'tl wt'rt' too Short and hanidledil tlisil.
''l'ht Inatal dat ettvistet bv I tivilteliant I loovt'r was mianuufactureid'o too lIltet to
be g-enitrallv y iill)itNL O utit is atliiira ixt atlaI~tt't for a ldind man's ~Imi'Ipowst
bt'caist' it is I lit IpitIqwr h'uug Ii (approxinmat'l 45 hiuitlits) , weighis oiily 6 oullliteS,

is easily hiaiit(lhd, andt is rtesoniant . Theli 45-iiichl nig-tli is miost tdesirablte be-



ineit £-iv4' priotect loll Ut le'lst (Ule StepI Ullield(I. t o~'i 14) U hll n Tlle Cane~
Selves, W111. Yiii~i Us U Ibiiiliti 'l t~w bli llutdl~i but it is al1so useltil1 as U1 1)1014.

Letssonis IIiI lt'e u'v of, thle cali(' \\erv car(v'liuII, 1)lauiiid. Thle first Imncluded
nlothiiu- 1)(1 ht iohlding thle calin' propeulk (fig.. N9). '[len Ih ltechlrinpi of inlside
list' was taugh~t Uiill filallv Ihit lechliliqie of' oltsisae Ilse.

duiagoum ia lv across li1v Lbod *v. It could( bet Ile'h I i('tlii hand but1 ha,04Imi v
\V;IS ln'l Illu lt'c 11,111aud . It was grns pid Junst below thet crook, which was1ý
114,11 I olo nd "a id. Iii d14 own 4X' tve Iii ha uid. whih 11 1 11i u piot'ected'4. Thle ha nd

lichs 1 M14 It)o 12 Mucli's ili I'roult of thet hip,.1an1l the cant' thus 4'xh'uldt't tlowiu-I
\\i I- 'a 1d oul ~w;ir to \61t 1i 1i a Fcw Initci4'S (fl, 111iefloor. 'lT'e lef't-i o-lirigh
I ingouiliI I lile of* I? the clii ill t11- Ii po 4sition41 co)vered' I a aarca as; wide as-I lt'w 1)4,(v
of, th l4 serl. .1)1d poeclt'd 1ii1ii agaiuist thle obsi acl('s which are mo14st 1uuuil)ensuit



to vecounter. It didl iot protect hitti KimOi oiistat±'s suispendted front tith wall
or tt'iltill or front very low obw A hin front of the foot oni the sikle ont whiiici
tlie calie was heltd.

WVhit't t he call t n 2a carliii Jv, tilie arni w-as dropped ait tilie Side, thle
telbow b eing~ So rotatletd th at tl , Iw iirnil 'v oil the ilialc crest. T[he canle w-as
held 1by the( crook, witicii cutrved diownwarid, and w\as guitded chitefly by tilie
1lt1t11i1 atit Iort'fitiger. The itanid was kept clo-V to thle b~ody\ and directly
hi frott of thle (t'iter I ir In this i1witioti, tWie wrist readil y moved back atid UorKi,
nia kirl" Owit ca tie pivot So t hat it dlescribed alilt arc b efore thle user. t ouchltng t ile
g~roundt ligilt tlv oil each side. Wh len otice t his t echniiqune was mast eredi an tid l ie
ca tue was tu1ovet iti a1 hthii I iin tiia titter across thle b)0( , with iiach st ep, alway's
ill front of tilie foot t hat was thieti behiintd, thle user coultd be certainl thiat it was
"salt to si ep forward otil that foot.

C otnsid Ierab i et x peti metnttat ion was carrmie out b),y thle Signal Corps in afill
a t te'tii t) to devetlip sotilt a1 t1 ifcalad hc wilduike foot travel safetr

for tit lie nd. Several miodetls of all obstacle ra ngetiln h"' were produced but.
were ttot sutfficientlyv advantced Ito be of Other titati) j itinterest.

Achievement .2 1_-At t iie etd Iof iiis peio 1 ion, thie blitided
pat ietit was exphect ed to get abouitt tilie hiospital alonle, \% it Id withioutt a catie;
Itravel withiout I fear with othe pi i(t eople; get il n i t outt ot) a itt I ioi iles, bu-ses,
atnt traitls: gzo upl antI ([own the sta its atit 1ti) and diown escalators; go thiroutgih
revolving dtors: walk alongtig itt iani ii iar streets by asking anid follow~ing tiirt'c-
tions: atid explore ttilfatl)iiiiar lettaiti by lising. his cane to guide :.iml. Mallv
Inltti as their stlf-assittatict' titlrtasetl. Iegrati to take trips by t hee-Aselves
witeti they hiitadMsMse atit f"u gitlogis. Ini fact, titite t ite' periodt of gt'tieral orieti-
tat ionl had htetil 'otmplelt'ed, it was fountd to be gootd psychlology- to granit t ite
stlielt c a fitrlotigli . Ab setitt froiin thle hiospit al pertmit ted hini to put1 into

jwlratitt sitci ahliiit its as lie hatd tuast t't'( and stimiula te (' iis tdesire' to contmitue
w\itl the tt broader pro~grain to follow.

Multiple disabilities. Blhirtded mnen wvit i n t 111t ilel disabilities were placed
tinder t hit getitta I sitpetrv isioti of a cli if orintor whlo w-as pertmit tetd consisaltra l~l(
lat itud ftt otr the exercise' o)f itlt'ependt'ttt jitdgm'vint . All lblitlvditletl net ho had
aritifitialI Ijinibs or' whlo tnteteted thletu \vt'r assiinetd to hilli). lHt San- thiat tilite
wvert telt'tredI to tilit prtoper't trv icts for treatituetit t that thi eir t Iitii s wetre lit te(dt

refitlledl, or. atdjustetd as tiecessatv; allod that they had itndivitdual at teiitiot, int
itistritetion ini eat itg. thressitig. utsitng the toilet', ando get itig, abolut thit hospital.
The I rainitig ltogratill for1 pit it'ilts wvithi thest' antI othiet hiatitlicaps was entirtle *V
itllivitltalized. Pat ienits w-ho were tdeaf or who had lost part or all of a1 hiandt
or. hanids were specially liatahdicapped. sittte tilie setnses of' iearitig and ttotlic
aIt*( so0 ililport atit to fbliitlt'ti prol"tttt.



One of the liet'w v adi noit i'd so11(1 W's first conlt acts was with ai Vocaiit tional
4i0oiiiiselor. (a forimer Armyix of liter blinditedltiii Ihli war) who explained thle

lptiiIosv of thit pi'~rogram tlt'5(iheld the hiospital, inqirediitt Into) the p)atienit"
vtocatijonal interests ahi(I hobb~lies, explainied Natjorial Service life I ilsmliric(
privilet-es and Fetde'ral relaialllta tol leou hist ionl, andt In slit' (ssive inlterviews;

asit'tl thle pat1ienit to liviet his person~lal prob~lemls obet iv' .a11(1 to plan a
Soluttion for thhemn.

New' patientsi wer als~o lrompt)11 * v it'fe'i'ie to oneit of the t tuncat jonal andl
relialbalita I loll aidles, two of whoml t'ire thelieiseves blhind. Unitil theY were
full *v adjusted to t heir. ('lVitilolllt'ilt antI hospital life', thle pat Wilts relliiietl

imathrtle Supe)trvisioni auth (alt' of thlese aidles.
It muiist not het ilifer-ret, hlowever, that ".iidauice wvork was; limiitedl to thlese"(

c'ontacts. lDefinite .11)(l conistruct(1ive work was ca rriedt ouit b) al 11ite NMedical
Corps offlicers, inlutdm~ing the chiitf of -sect toil anditlhis assistants, amnd bv the
ward1.k of licers, all of w hor wevre speciallY t rainted ili work withI tlhe bMi 11(. lit
atditiont o tthIle individual ass'istalic' 5Zivt'll to teachi patien~t, gronptll lmee(t iljsWre
hield at which probletms conifrotl Iiiig th blit n dit were disclissed and at which
Sol ution s for t it'un wetre' proplosed. TIiese melet iil~sw'~'toihItet r ft'llt
tof th e stall1 or' byv ltrstouis brougtihit ill from ou tsidet who Nvt're. pi'omiuieni ini work

with thet blind.

IPlivsical Recondi tioInimn

Th'le plva-eoili oizzposzra inj for th blin' dited at NValley 1'orgt'
Gv~ent'r H ospi ta! 1 t'am I to fiiunct ion inl M\ay 1944. It was necessaruily b asetd
onl the colnsitlt'ra ionl that soldiieus wtuldlt be Ini residt'lltev ill theilt'11 1 i t a for

couiprat vtlvShort periods, of time. The primary functtionl of thlt'poga
was). to pret')rethe lit'ntwlY blindtdtl menl to livte inl t heir, own ('oullmuuilit its andt to
part icipatte as fully asvI. possible withl sigh te pet trsouI5, ill lionlWi I recreaion'a10)
alctivities. There couldt bet nit a mrugn mit' ovter lt'e imilportanicte of gt'tt i i"g thlit
bindiitetd 11ta111 inlto th Ih'btst ptossib I h c'Jl~ia ontdit ionl, or, if 1his 1) Ysital IStat us
hatd dtletriora ttet duiring Iit.s pteriotd of hsptala1lolltf rtýSttol*jri u jigl ii s i, l
as ptossiblet to the Soundit statet of phy~sical healt Illin whlich lit' must Ihalve beltt'l to
be indtuctetd into srie

At thIe inlitiat ionm of thet prograil, it was thloughlt t hat t rack wouild bte a

(roo ,(tvl\ antd t'fort" A vert' directe tot tward seeki I g a locta ion foi- a track.
Uponl fuirlther. tonsidrt~tr ion, SIlowever, Itstin'II)t'5t to ftI-rt'go t hisae itV
ait thlit begniuillg of lthe relia bilitat ion rgallP1"1.11 antIaill tefforts wert' 'oflcet 't'l rtt'd
ofl th lit'ttivi tit's w hicth couldi lbt pterformted abut'e anrd as indtividuials Ill thet lionu'
01' ill th vlit' vlllau~i.

E~specia lly popidia r inl th lit gviiasi 11111 were rowi ili I machl nts, stiltiollary

hicyclt's, wall lpuill'y" (figr. 20), punchnt'li lInibgs, andit othemtr remted ial equiipment.
Cailist heicsii' wtere allso popular. Thiey Nv'rt' lisisllv pat tterned' and were ailwa vs
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repoiltedI ill tilte saime order, so thalt tw liei Ien igl t leariii to per-forml th11(11 ill
I heiri owni roomtis or. hotiies. Ill somle insta zices, sI oot inw biltskets , th lieIorizolit ll
ladder., Ithe Side a tid loll" horse, a tid thle lii hig rii ig were allso used ill the' v~I

Wrtest liii'., which jis mSoti iirlv a i(X(llt'iit Sporit for. bilidt(ed Iiviefnd a 1otne
ill which t hey ('111 otlilpet e oil evenl Iertits ', it Itl Sighted oppoitenits, wals not

pu rstledl, cli elly beecalist' thle pat ieiits were for thle Illost pa iit too rece itt I
aiiltbitlatory v r so:uch it t reittioli at vi V

111(101W slilfllelboa1, dart, ad ar-chiery , WNe ti ll l~lul .Th e archer v
tar-ot wvas made(t of tiliree ptiece, of Steel, at largeo piece, I s1t,1aler piece, andA a
stil s11,1ahler piece, which jlttprvesetited lhe bull's eve.Al -reIitgfm

oia ilso the same rac~mk. Rejit for-ced arr1ows with blun1 it t ips, were uised.
A met.1 b olt or tItit wa-,s Stuspen ded 1) a . short piece of Striintg froml thle top) of

ithe tick to thle ctilter of thle hull's eVeV. The'lind hhit cliacer., who Stood it at
(lista ince of 20 or 25 feet from lie target, was- gi p(ieai~tce of strii g('ni el'
with tie' metal1 bolt or. titlit'. l would pull1 thisl strjillp which cauised( the bolt
or lii t to tapl thle ccitit t pn'ce of st eel (Ilthe Ibull 's e 've). Aft er tilots as(('rtaliiling
tlie direc(qtion of t lie tal-rgct I)\ Sound(, lit' wNould~ rIelew'a thlit snulb-nosed ar-row.
It wasI possibitvt to tell by v lt'e difflhtrtiices ill th lit' mt't alc sounditl which of thlit
lihl'rt'ii t -sizt(h pivects, of Steel holt' hat.Ili

Mf all Sport s, ~ow\-ll~ Wigtws Most popuiha . Eatli we'ek , a group) of 20 or
30o Iili were takenl to thlit recre atiloll ttenter ini Phioeniixville, wher' ealch paltit'ilt
usually lbo wledt 2 full gail nes. Scores ratiget 1 fiom zero to an ll ti ii mt Iiihzl i of 2:10.
(Compt ttit ive illat cheis wvere Ield be'tween' thelit alit'v F'orge Gt'ut'ra I ospi ttil
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tea in an tlIea ils front thle Philaudel phia Nazval H ospita an d O11 ld Farms C on-
va lseei Ilos;pi Ial.

SNN iiii iiii iNNI ws ne(Xt to I~oNNlI~j migl ht erýst (fig. 1) ()r-*igI tIall, a)1 pri-ate
pool ait M.alveiti, Pa., was (sed (liiiimnlor tite SIlnilerI~q, withj grioups of 10 or 1.5

Ilaieitsgongtwice eekl for. sw'iidniiim anid smImibalitiiig.. Drluiii tlie( winiter.
mlonithls, thle Y~NI(A 1)o01 at Norristowni was Itsed. Evenitually, af swNimmlling~
pool1 wals bulilt oil thle post andI coul1d be uised dailly.

(o11 was a popuilar spor11ti driiz thle tmimmier mionthis (fig. 22). A fevw
silipi -le iles flolowed by the just riltor's mnal(le tjlie gamih'l iii erest il mIgs well as
p~ract ical for bl~liidedl mnen, andi the Sport had the( add~itijonal advanltage of
keepimng themi (oit lii thle open aIll andl( ori\vImu tjII Ie lmt to waIjýlk aound in

lare )Ii Spatt(S. \-itl hit(o feair of 1.1iiititiii Inito thle obstaciles foundit inisidle

buiiiluliis andt on tiIIe st reets. il, \\triet olIl(I wa-,th Ii lie( St lI(jeuit \\-jir
lienl tee lie bail for lii111, so that It wouild be inl the pathI of lie swiii~p. NNamivi

approach Shots were mlade, the Inst ructor would est itnat e thle (listatice and~
"11io'vst the luimiiiber of the (hlii to lie used. After. the hail was onl the irreen.,
the 1)atieiit was led Iroml the pili to the ball to establishi directioni and distaniev.
Wlieiiq tj( lirsolferl hadl( re(t iiriied to the ball anid ha.d taken hIsl staii1ce for puit lug,
auiot her just rictor wotild 11 ta lie( p~ili Ill thle cup.~ Thev tappl~lmgr soiiiiil aided Ill

estahlisii i, ditaeaddietoi h latentit, were requinreu to fimiisli all
p)I It ts.

l )mIII-tig~ t liesume of 1944, it golf tolli-1namIlem It wa-,s held, part icipa)~tedI ill
bY a bout 201 compietitors. It Ivas won bY- .1 totlly~ blind patienit who had niot



Jplavedl gol f as 11CI ciilial iilefone Iniductic n t 11 A hand1(ica p sst em w~as ursedl. A
"I iiilai touirnamiient ini 19¶45 \\-is \\o)i bv ai part alsrltedn iwohdpae

a1 goott deal of g-olf hetore Indiretioni.
Wheln t ie( Iecorllit ioniii'- f)Iog-rlhi was' Star1ted, 3 to 5 ira nIr~ts wvere lienl

WNV1d l to Ilt'w Fox lRitiii", Acadvirrv Ini Port KenfIled , v 'a P.I. 1) v a rr1alrgeiierits,
w~ith the Plioviiixville Irrairil ofl tiii' Aiiieiicaii Reul ('11oss. Later, whelcn hlo-cs
we're kept oil thie post5, Six \VVle ITSiVI'O(i for hlioeipal ifIlits wh'o -odie (111ilY.

A large p)irivate roller-ska t ing rink, at C on~shrohockeni, Pa., wns iae
avilable 1) * v lie( o\\ ."r, an ionc110'wek \\ n o i~aiit ee kenl to itbv

thle Redl Cross Nioton- C orp'. Tihe Red Cr'oss I'llIrIrIsied ii stosses as irart liens.
WVit Ii a former ( lyiricoilig champiilioni servinir aIs coach, r.o\virr .1s(~c ie

Fi(;uirm 22. Blinded patiinrit pI:I~ ingL golf.

froml tile Bachelors' Barge (InIII oil Ow iesc)itIivikill Rive In Phlii ila (Ild pi til with
12 to 14 men'i rowingr a 6-oar iairoz weekly. Two an11n1al1 regat his were held
withI tihe Phiiladielphriia Naval H ospi tali. All thiese comrpet it ive sports wvere riot
onlly good exer-cise bunt wr ilrost lisef ill m1olrale buiildlers.

lihe(ari an 111Ilosp I a I (Counil(1 of thle Amlerica ii Red Cross providled for
thie T)ii('iUISCw of five t anrdem bicycles (fig. 23), on which sigh ted inst ructors
uisuallyv rodle A-Ith in tirlinided Ilinen.

From 2- to 6i patjeni Is were InI oonsisanil at tel 1(111 nicat thle weekly da rici rig
classes hreld of] IOli post. lIn addoit ion to thre recrevatioall aspect, Imrportanit
lessonis were learned III bralanlce, (direction , and~ timirnig. Tlire recondiot IOlii1rr

offlice of tit( leiosfpit al suppliedl filsrii eqIInipnrei(j tll~ , n shiini, wa-Is inIIjIroige i

lin at nearbiy p)ond( stockedl for tire Special rise of tire p)atijents, m1arry of wronil



I SO! ()P1IT'' I .A I, .NI 0 IM ; ' Y

fol, Ai this till iiiteresit itll anidl oa i isi.idii tiit ol< )r sport. 'll or" lifteejl pal tlils
il 1945 w iere giv'en inistruct ioti illi i(,e skatiliiu lit tit e Ph lilnadelphia arelt+.

Patittiits whioste iiiiltiihple Iilitliili( prllxeveniitetd their lattiiilUtion ill the
progiralm~ii of sporittiesirilietl decre ere lissig.,led ini.itrictos a[nid a i guldes, wvho took
tiielliil a liikes at such lehiithi as theyx coiuld tolerate. I iidividluial eXercises
verf', pire'Siilbedt l*\ thie \xiic'I n wlicer eiid 'xle'e iiii iiist el iliill t IIle li iude tili'tt ll

of tlie, rec lijilioj ijili sthiit.

FI(;t' i+: 23.- Bllindteid p)aitienit e•ercisilig oil tail(ill bieyvehe.

( •urriculuI in

Braille.-- Tih lIasic coluirse iii thle teachliniig praosrlil \as Braille, which
W.I., ofeeu to evel- pati enit as sotll aIs liev was ifltlit *llv aniild plisicalV ( v capable
of i'clviii Ilsltructiot , lie was tIiisiit ivitiii \iiili u ]htilh l hetiiel te
zilliitiphatl, t lle was aiziihit ill I rilip)\wilh two athie'" stelituills. It was expected
of ev•eri i, v i tient whose st. a v il tlite hlospitll was of sifli lent luiiratioli that before
his tlrasifler (W ulish.iaii.e lit, \viiiuh haiv iai, lealrnd e 1"lu's , I, iiil ]2 and would
be ailli to read with nciIral-ev 1riin a lair dere, oh i'i. pid it . It was exip)e'tted
alsto thatl he w-ouldha i learned the alp)]iaiett Ito tie extent that lie could iike
his own p])stlSll iiotat l ails aiinl keep Ils vsse•itial persolail record's.

1li 1944, b lindiedpa l eliits iii t ile Vllh- V11elyorire (Fo eiige i G Il lHospit al received

a)'proxi Ialilt ti v l .)t00 i.li'st eltt lilliaours ill Braille by ,t v tliehrs who taught
api)roxiOlateiiv 4,000) houriis. Tihe books wiio con'<lsist,(l of tie stlanidahrd Braille
qeries iii IlIii'., vanllieiis.t lithe Braille (edition of The Rea•er's I)ig-est., anild illIScei'l-

hiilnvotis a iih' Brz i'l('icais.• Braille slate,, stYluses, ailid writ ers were allso usetd.



TIypewriting. I\ p11 , %\n~~s 4)1lh'im I to V'kTv p.itit'lit iiit'iit1iii .iitd plix~-s

Si li ('.I\v ipzht' Itgic lvcvpl1u)tr i4ilv a ii T l t'nll1ý I \\.l' tI, b\~ the 1 Wcln I iii ttll

itho i'iia 1944en , \01w.iw idt)X1wilill~'v 901 tii'i 1 1-14uiSo t 1uiii w'111 taiid l
were Is list' loiste 111416411,111. im l iv s 151)1) li on i ci t M m ha t'at'l nit .11111

14)12 sic.in~ nst rIlt lo mll i Inii ma :itl4t toeu la pal111w \\ 'Its Wi1t) S. 'Xvi. vimt'5 t'1 i

ofr4 tt ill)i~(i1illeiat suf g'iclen iY \\ ci14'(iiit4 .~n l heist m\hI''t (mIii pm1ano (fi w 24). bass

I iluue hi.- pra rtit'ig lalte at) Old( 1lls C~trmi.iig ,u'ol li 1(tiriigaplilt-p'a. I ingth pt'rimt.-
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Ileading.-In addition toII th le Itime detvote eto Iii ading, illi lii' formal.1
hosp~1 it al pn)rgraiil, votilimi ci. worke'rs cainev tal lithe liopitaii almid read Ito

tilie pat ients whot desired t his aidl. Th'le miajorit Y of tilie patienits were imiter-
~est ill iii ovcls, but somei welt' Illort' hit crst cin i (lirrehiit evxciit . aind a few

dlesiredl to keel) up) withl scienlt iei subjects inl \\liicl Ithey hlad previolsly beemi
init ertsled.

( )&clipatioiial lTherapyv

Oc)cuipat ionial theiapyjw~als gzuvve at I lie biedsidet or ill thle wvorkshiop as
thle coindition of tilie pa1tient tvleiauidetl. Bedside crait was, ollevret to each
niewly arrive'd 1)at ient uiponl tlel pr' a of Ilt'w ward ol beer '1id 21s quicklv
as Ilit deileeled it adivisable. It wsofferedl to) newly '1rrivevl aiiibilnattr v
pathient s duiriiig ilit' lpt'iodh in whiichi til hey were retquiredl to I) t'ilairu oil tilie
ward for iletlieai antd ot her examniiat ions anid Nwas always, providetd at tilie bed-
side for. hetriddelu patienits. Inist ruiction, whlich was "givu'ui 81 tilines a week for
15-miiiiiilte petriodhs. inlnlcied thle inakii~g, or asseiuibliiaz. or bothI, of leat 11le
artilets suchi as walletts, pursews, elect iic-razo/.t cases5. ('ull)b cases, 11uiggage tag"s.
blt1 ts, Brait ihi silate casest'. anuit record case's wvaUvi iii of lii uieivlu'u sets, ula )11
111i1i)ne1s ani mlats. 1uigs. braidl belts, 1a1th potbotlders: plas1t ic uilolhingi. of
milita ry illisuuuial an oithther art icites; anud suimpie st rintg woirk.

FlThe betisitle-eraft p)ro~grauni was a valuinidbe Ilora le-haild ing"' ilnt'Iod. It
prvie entertainmuent duiringti he t i inc patilent's we're restricet'd to tilie ward.
M ost iiiijHorwtam of aU. it aidl hin filie llevelolpnlint ant i ill prtovt'uieulIt of 11iaii1ial

dexterityv by teathinig patieiits to list' thetir lianils anld lingers skillfully.
()euipatiional t hitrapy ill thle w'orkshiop (fin. 25) was offeredt to all pat ienit s

aplproved't for Ii is I minli uig by hitl' wartd officetr. Inist ruction wvas givten 3 timles
a1 Wee'k for 90-n1iinntt' periodis iiiltlu Ii tertrait , rlgr wt'avuuig. tf) floor loomls,
rng anti pat r tt' n weivnn oii table looiis. plaster unid~iii of anihmas and Qiuirs
clay niotltliiig' anud tuirmiliuig aniid ki lii firing.

Du)ring 1944, fromn 28 to 6iS patients nvorke in thlit workshop v.ach inioui t i
for pteriotds va ryvii u from 457 to 903 Imiumr; IN' ltomr ligii ts aumt for t lit t'a rivr

P lacemient ini Priva t'Fte ifO Em uloymen

Duirinig. tilie first yt'ar. ill which Valleyv Forgvt ( ~i'iiera IHospital functionied
as5 a centeittr ftr til blinhidted. louan of tlidthe ptients uinider tre'atmenit rteachitdt a
(it'gree of proficienicy andit iinttepenidl'uene whiich mnadet it liitct'ssarl v to setek tuit -
sie intitertest s for t hem. An oriet ito r who hadl workted withI a tiviliant Fetderal
a gt iicy aq 11 joh-plneemeivit office'r for til bl')1intd was thlerefore given il e assigni-

ietof itivest igai ing. 1111factuirliuig' piant inl ili( emigIziborintg townswt
ai view to p)lac'ing bl~indetdt pat ienits ill ap~propriate posit ionus. XWith li a1 short
time u th.tere' were miorte jobs a vailab1)1e t ban t here wetre pat ieints t o fill tleuitl.

'i'hie usuiall plan was to place it pat ient tetailtivelyil iti certain position; if,



lil'ý41:1d 111.h prm4\I'4 Hint 114' 441 d o1114 1 tlt , foimi l414\ pt"lw411-

I m 1 ;11 'I II t 1; .k 11t, \\I'-. plz1lro w~ iI' 11>141 tI l'It Ill p o rt,12,1-.. N ' ImIlio I

t 144' 11,1)11114'41 It 1114'A 11411)1 11:1 1,II. h \ýý



184 ON ITI'I 1A LNi)1Ait Y

%\a, dli'ctedt to (I eit ii tinllent for pat ienti Is llo (i't'iia 1)1 to i('a vI thle warids.

viiteitliilit'I for via rioiis Ill('iis andi somti)Itilnies for weekt'iits. At one sulch holivi,
p)1t i('its and1 their'i wvives wev In( lvitedl It) sp~end st'veratl (Ill v, lit a1 t l~l' andt

titl) andit with1 the new ha rut(ica p of thle Iiiushaiid.
Thie Aniiericaii RetI Cross sI''erve as thle link b~etweeni the bl)indled patient

andi hIl familyk inl thet "ljida liet' Ilnil alijuils enit p)l'lgri')i .A~ N\( -. er vislitel
(12(1c l iw patilent short1 *Iv after his admiiissioin anid kept np1 with himiu therealfter.
shie sstedpatients to phlan thevir fii rlough triavels, arra nged 11al schediules,
a ira! ige(rl I for Tlralvelers Aid workers to nilce tIlie patIien ts, If ci iii igI' of trainls
wereV iRIee('55a r, va ntll Verified the fact tha nt ea(lch patien t wouldt~ 1)e mlet at, Ills
(lest M at loll bY Ili,, fainlivl. Spectial sericV(es were givenl as i u'i'Ilel

Hobby shop.--The liol * v Shop), whlicih was w~hiat its l~ialil' impiJlies, phl *ved
till hit crest ing, and11 lsefiul parit inl thle retabiahli tat ion of t he bli nd'll who cared to
lise, it. Dunring 1945, till' monthlly attendan11ce ranged from a low\ of 65 ill
lDecembher, whe ico o nt Iilv altmnission s N('i'l h~i'gi ii ii ri to decr'eatse, to a h iglI of
I0 I in .1 nlv andl 101 Iin October. The' houris of use vartied from 720) in *Janmary
to 1,.204 Iin Oct ober. The shop was also uisedt for mior'e t liiiii it t houisand1( lloiir:
tiltirin lie tjýilloiltIus (if fIil\ Akugust . etei14) ntd No cmlbvr.

Family Rela tionshtips

The lalil .01iillhi ps of t lie ýl n (I(tcaul jIjy ~tX rt -(-Ore('oniZeteal v

ill th li(' a~i s vl~l-'ii$ of major' iuuilport a lice. Ill lin(' wvithI this re'ogition Birig.
Gei . (Ia tet' M aj . Gen .) lPaI It. H leChief Su rgeon , Europ(ean ithen tel' of

( )pwra Iioiis, himlself' wriot e to the miottvier of thle first soldier whlo was blinded inl

When I hew Il'cI'ssit v a rose for comm inullca tioll with tlit famnili(es of blinded('
t'asual tc. ill5i th lit' e of1' ) Interior, it was t hoirl-ilt that General I Iawll'v's ll't Ite'

(appendilix C, p). 3562) which notifiedlthIe faliilvY that the pat (ient hiadt liecl reeied ~

I ifferelit letters were addrl'Ssl'tI, epct iv\(,l'v, to4 t he famil vof a soldlier
with Iiln re1)m1)1' vision (appl'nlix C, p). 562) .111d1 to thlit famiily of a1 hope-
ll'sIY W11ndedl is~ll (appenldix C, p). 563).

Memilbers (if t heir famlillies ~V'''(l(Iirg'lto Vi*sit t lielli( Il solicis a
hI' hospital. The , v iillt th li'wardI oflil'eI 0or the chief (if thel ser~vlice, and~ tlIev

Pitt itli t" cond)14itio 11)) 11) pro(gress were't dliscutssed( wVithi t heml fran kly . 'FIcv pai-t
whlich' tih' 1,1i11ilv Illiglit plall ill his filt uie ~vsalso groru' Into ill dIItail , 'l)id it.

was t'ilpii simhuiid t Iill 1 Ilt'e man1 mu)lst be t rea t 't as a ior'mal Isui mail beinhg,

Grmea t strelss was p~ut 1upon thIn fac't that Ille nIust lbe allowed to dto for' himse'lf
whan t I'VI'r hecol d ')11. 'Thlis pavedl thle wav for t he fir'st i''unlion withI thlit soldta'r
anrd math I' atj ilist mt'nl t le'ss diffclltiIt foi. a11cll lo.-('i'rlt't.
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first noted, receeivedt a letter front thle t(Iiel of service, eiiclosjiith le Iclet t which
Gieneral Hawley had writtenl to the parent" of thet first soldier blindled in the
1'~uropeaii Theater of O)peratioiis.

EMOTION\ALI AI).1 ma US\1wNT 'rm. IL ALNDE I) (ASU %LTY

Parit of the proggra in for thle bindi edl at thle Valley Forg-e anid D ibhide
I A't t erina ii) G eneral H ospi tal I F ye Cent ers was thI orough psychlilatriie xanini-

nat joe shortly after admission antd agzaiii heforte thet soldie'r", t ransfe'r to thle
special rt'liahilitat itoi inistalla Ltion at Avonl, Conti. A detailedh psychijatric studytl
wvas also made of then' ati's civilian antd military atdjutst men t. These t'xamin'a
t~ills were a1 routnit'e part of thle progra in1 for thle blinded't aniid were not ')redhi-

ciitt't oil thle prietsence't or albsence of intdicat ions for psychiia trie hive .tiggat ion.
It nas promnpt lv lea rned at thlit speta I ee t' twers that Ilt'e betst plan (iif

a lppnacli to tlie lhlinuld casualt v was to tevaliuat e ait oincte thlit stat us of lie
eyves andI thli cia nees of re.covery' of useful vision, t henl to tell thle pat iet'

frankly, and hioinestly what th li'outlook was. Genitrally spteaking., lt'e ma ii1 of
soue 1d personalityv, withI out preexisting. ne'urotitc or lpsvcllia trii Ira its', was
Ii kel v to r'tevi ye tw lieniformat ion cou ra gevously , accept thle (lisa bili t ,v wvithI fort i-
tiidet, and~ throw hims'elf t'ariiestl linto the' prog-raml for his, rehiabilitat ion. It
was also fouimtl to be giierallv Atr, thliat totalllv I~dinlel solhltrs were MYki to
make uliort' rapid1( adjustmenlt-i t to th1eitlr hanidoicaps than mien who retainedl slighIt
visioii or me'rely Ijilit iperott)tioi , fo r t it' rteasoin thlait casualtites in lie latter
groups built uip false, anid futitlit hopes of retcovery of g-ootl visioni.

Aiialysis of Cases

Ini it stud l(Vof thle emotional ad julstimt'at of I O150 bindled c'asualtites obsterved(
ait D) ibbe G eintral Hlospi)t al (uluiilig( WlorltI Warl 11 , 1iinidanid Ross 2. found1(
that 1 34 had heen initIjire ini combat aind 16 had lost theitir sight as t I e re'sult
of (list'awt or of iii-tiht-onc liinjurites. Ont' to t iree monthls had
telapsed't betwt('i t1 lthe loss, of sikli t anid lt'e ina lig-1 rat ioul of thlit ps 'vt'lia trnc in-
vest igrat t~ii Of thlit 150 bl11iitded casual tieS', 81 liad 1 o vision ini tit her eve: 4:3
1111( luigl t toi mov'iement percett'ltion iii oiie, or both vi (yes: and 26 had v .ision
va riiig fronti 201000 to2) 20t) in the be-t t r tv 'y. B11iioliit'ss was th li'tominanlt
p~roblemti iii th li'majori ty, thlogldi it few patieiits also ha d amnpntat ion or
oirthopetditc (ilisa111t hs. N lost of thlit pat ieti ts 1)1indeod in comib~a t also hiad
assotiatetdo facial or ot lior iiijuirit' of va ri mz dt'griets, nia giinz i frontm inior hieado
and facial lacteratioiis to olo't ruct iol tof pails of thle fact' andio jaw-s, muilt iplel
fract iiits aniid ampuitat ioiis. Elteveni pat ioent. shslowedl evidetnce of faii ev('re
traiiiua to) th li'lraiii.

I D iatmond, 1i. L.. oni Ross, A.: Fi mationai Ailjuslmvnw if at \ uwy l~intiaiiv SalIiurs. Ami. J1. i's~wiihit 102: 36i7-371,
No% vinkh-r i1945.

41:17.-;) 5 7 - l



18S6 011 II I! AL i\101,LOGY

Of tile 1 50 bliindled casual ties stuadied, 89, approxinma tely 6 of everyv 10,
w-ere legaltl(ld 15 well adjuistedl to t heir b~llindness. Thiey I ni accep~ted tihe
visulal disablility oil a realistic level, wvithouttt at teittit to deleii, lidoe, or oblscurie
its Iimpllications or to) take r1iifl~e ill haintasy dlirectedl toward liiiraciiloiis, cures.

Th~eV , v ere wliolelieartedl.\ clii(eavol-iig to recol ist ruc t their lives oil a socially*
Usltetl foundation antI to reestal~lisht Ahir soVAioecoiintie ind(lepeldeltce. Th iey
werie en t irely free fron anyv evidence of emnotioinal depression, anxiety, fear,
funct ional ,' , ill pto1)11, or social muisbehla vior.

lPsvo'Iiat ric factors seriously iiiteiferiiig MVithI aljtlist nieit t Mvere foundtl lt
27 (fewer t han 2 in every, 10) of the 150 l)Iiudll sohliers MAt I iiid Viir-t -four
ot hers, (sigi Iore thtan 2 in every 10) slhowedl slighit or b~ordlerlinie evidlence
of emnotionlal (list iirbanlce. The patijentis in thle hatter 'group prlesenlted sv alp-
I ots of suchi a mi tmnal (ha racter that t hey -otil( I not have Vt Ieenl reclass-ified
or othIewi-Mise restrict ed ill their tuilit a rv (lit ies for thIese ýyllfonp tsa-Hý nion. 1`11
Ioflt frequk-it sý 111li oln'Z Wlv('s tied by maladjuisteud soldliers, wereý, in the ordler
of oWccurrenlce, an lxiety and ( hyvst erical s5\ill l) t Ols, mnood d (istutrb~ances, uniuesir-
a blO aýtessive Ila viol aild( at titudi~es, excessive dlep~end encv antd apathtli,

uilnrealistic at titudt~es, obsessive guilt reactioiis, aild menital confusion withI
m~emtory difficuIlty.

'lThe backg"round history of the 150 casualtios revealedl significant social
or neulrot ic traits ill 32, 15 of who developed dlefinit e evidence of nialadjutst -

meat to thlieu b~lindnliess antd i 1111( OFil ororderliiie symt1)olflis tile ot her 6
achtievedl adequiat e adljutstmenet. t at ieit s withi previous neurotic teindeinci es
shtowed imarkedl t eindencies t ow~ard ecessively dlep~end(ent att itudes anld resisted
eMloots to stimulatea n niterest itt their nelal~iitat on. lThey apparently lacke
any signtificanat mnotiva tion to 1R(i1 t hteliseves. Somne accept ed theier lblildid ss
witdi a smug, self-coat ented attitude usually, assocated mvith ni conversion
Ityst eiail, thtus ind~icatIing. t hat their lblinidnless hadl at last achieved M-lta t hey
hiad almuyas wished for; that is, conilvivlt passive dependency. L'asual ties
wit I aggressive or ot her psvchtopathIic traits, iii their background1( contsistenttly
tilolpt ed ag~gressive, resellt fudli tit tides towartd their blindness. Emotional
dlepressioits, ouitbuirsts5 of t emper, alcoholism, a ltd similar behavior were coflifliol
iln t Itis group. Oil thle oilier hantid, their aggressionls were conttrollable, andl
eventu'ly they seemied to adjuist better thban tlt neurotic group.

Blindness itot of combat origin or lbhiltdless restult ing fromi disease was
often associatedl Mith emotional delpressionl, guilt reactionis, 1111( aggressive
behavior. A soldier in this groiup was likely to feel t hat Itis blinidness wats
ripeel~ms anid couldl have been avoitLe. B1itter htost ility vd(irectedi bothI otitwam'dl ;v
and aga inst himself was freq uentt. Remorse andi rumitnta tion over thte 111n ns
ownt respoinsibilit y for his cond~it ion, W iet her real or imiaginary, wvere ob~served
hin some instances. This attitude is reatlil expJlaitned. Blindnaess is alway'\s a
poweifuil blo0w to otne's ego. Itt cOMiMMlIat -it'lr(u ses, support to the (lefat ed
ego w-as gailtell by tilie realiza t ion t hat thle soldier Ilid (done his lpart for a
ivortltv cause. The non-comibat-blinded soldier Ilal no such sup~port. It
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therefore seellis si'.iiificzant t hat of tlie 16 mnen withi ir-oilii-once
bliliiidie'ss It0 were nialaidjtsted. and 4 of 1t l1 I0 weýre in 0 c borderflin grouip.

()r'Iznic pat liologic cneInII tlie brainl did not ýcelin a factor of grelit
Simportanice II nadjuist inent. F' of oh le eleven pattient ws~it hi lea i-cli evi(lei ice
of hrainl dam1age1 were Illarkedilv dsiiL. four sh owed inild sun 1)1 mis,

iiiciidtig eadaiches and~ Inileior'- d1iii uil ties; anid two a~j u-st ed well to their
visuial disabluit %-.

Ii- a small nihi'A' pat ients . alxiet.\ slinpt (isl. thevelohped anid , occasion-
alL,* y depressiv-e react toils In resp~onse to pool- alttitudIes oil (he pait of wives or
01 er reha i u... ( rd i narilY. thoise problems were easilY* a d" list ed. ()ecalsitoinIall,
I iwý \ver' a1 wife wouild hbe overprot ectivye, ilisist lug 'oI giiidiiig, thle patient ab~ouit
lookingiiaft er hiis needs, anid inl shimilar ways, prevenititug his learning thle basic
liieds, of sel f-orieiitat ioi .

T1his (-roilp) of binitded casualties proved, as has ])(eeii menitioined, that more
(itficlit ies arise In adjust jug. to inicomiplete t hanl to coniplete bilindness, e'veii if
th ere arie 1neuirot ic or p. 'ycliopatiliic fact ol's inl the b ackgrouiid.I tiile pail iahl v

11ie grnpfas opes anid~ a nxiet ies gave rise to0 depression . agrssv
b~ehlavior, oir fratik ricufrot c s 'Xm1ploins and oft eui seriousY Injt erfered withI thle
PrOD1ra in of reliabili tat toil. Of t1he( tot ally blinded soldIiers, 1 5 percent were
deliliiielv inalaidjutst ed mient ally, ag-ainlst 26 percent of t hose withi light or
lilovellietlt petrcept ion . Whien ision5i was 20/1000 or bettecr ini otii or bo0thi

a e-"llo(vr lY I I p ercenti of thle pat ielii s had sym 1)1olls of mlaladj list mlenlI
li1ofte borderline ty' pe. 'Ihie( exp~lanlationi alparendltlv is t.hat pers~ons withI

sighlt of t his degree cali uitilize it to good adlva iitage ill takingo care of thiemselves,
whiereas t hose with ii 011 lv hg1it oir movemieiit percept lol 1) l baili veiv little act iila
beiiefi I or ulse of Suich sight a s t hey have; t heir minimial visual funict ion Seemls
to serve oll\ as a 'oli lusingo senlsors' handl~icap.

It caninot be overemlphai';Zed that giving false hopes andl casuial reassurances.
to blinded menu Is as foolish ats it is cruel. Withlout exceptioii, those pat cri Is
Who had beenl so r'eassured Mtated tha"t thle false iniformaition mladle evervth liii
infiiiitedv harder for them and~ suicceedled onl~ inl draggilgr out anld perpetuatiI ng.
their origi iial psychic t ratima. L ack of accurate inifornmatIion conlcernliing tilie
stat us of t heir sightI and( t lie possibilities for thle futulire repeat edly served as- a
(hefilili U element ill provoking' an;xiet~v react ions among11 thlese blinded mienl.
It was repeait cdlv' observed, onl thle othier' hand, that inicapacitatiuig anixiet v
symp~tomsf couild be alleviated by franikly (iscussiiig Withi thle paftitenit hiis (Its-
abilit v anid his fuitutre proslpects. Tlhiese soldiers wanitedl thle t ruth Ii id wan ted
it ait once. A post ponemenit of tilie explanuatIion of I le (lisabWhit v anid its Outcome
mnerel yprolonged dloubht, iilsecurity, and1( anixietv and1( was attended With thle
risk t hat thlouglits. feelings. anid act ioiis migh~t be so cryNstallized as seriously
to Init erfere wvithI social andl~ econiomic rehablhilit at ion.

Most05 of the mialadj ust ed casual ties amon01g. these 150 blhindeld pat ieints
were treatedo by readljunstinig thle rehiabilit atio01 progiram to fit t heir particuilar
nieedIs. A passive, too dlepend~ent man received special encouragement. Ai



a grenrIssi%, pa JIi Will oft en requinire somet let up1 inl the pro~gramll w I iithe oppor-
tuiliil ,V to Vent hIls tIostlilitY In the saIfe conlfities- of Ithe ps~'etiat i-st '-, ofljee.
lI rect jps.ýehIot)tI lieialpv w\s-it, i gvIIto a I I II IuIIer. of doep ressed aIdII( anIIx mIous pat Iren ts.

tUnrealist ic altititiles wvere cc) rre( I edi. Ohteii, thle psvetiiat tist dlet eriiinied ~hien
andic how the' patijent should be uitoruiled of hIls dis-at 1) ilrtY 1114 his filt ile~ prospect"5.

In -vileral, I lierapeit ic resilt s froni thle Standpoint (if ps *vehtitv *v were
(let er-iiiiedl I)' t. tie atilloiflit of pied i.51)osit ionl. ( )It thle other tin1iid , ill SOme

ilnsta mev of mlost 1nuiproillisirig hack~groun ids, it at iac o iyclliproil'ofh adIjlst-

PROAGRAMI ATI OLD) F uxIS CONVA LE~SC;ENT

WithIi Ilie );5Ims.(z of I il;e.v it becaiii il4vIi sieasivil clealt Owht Ithe piogylitin

for thle reliabIillitat on of tile b~linid as origiiuallv1 phaiiiied, wa, not adeqnat e

ainithlit it liutist be thle respotilsihihit o ihe Ariiiv to fill thle gap present tietweeii
the (Iisetiii ige of tilie bl~liduetl mnai from a1 special eye cent Ier a nd thle assump tion
of ii is vocatilonialtra i imi n by- thte Vet erans' Ad miinist ration. Es-seuttiallv , thisl"
wvas a) matter of social adj ustimeiit. WithI thte recog-iiit loll of thIiis obliga tionl,
tlie uiecessi t , X for thle est a 1)istilmen t of somle cet'iitatl iuist it lit loll to providle thle

IueceISsar1v t ain li ill" b eeamle ob~vious'-.
Tile orig nat pla ns of tilie 1Presjdeuut 's C ommit tee onl Rehabilit ative Me(als-

Tires withI respect to hhiid(leI 27vceir (Ii ree.t etI tila t 10 iAm n a

(asuialt its b~e tiirained ill social 11(lj list uiieii t ill thte sailtre inst alla tion. The Nav V.
hlowwever, thiouight thant it wouild n ot b~e satisfa ct orv to Arniv or. NaV )r1solii e!
to bie t ra ined ('1ogettiler an th1 lerefore coldintiellv its Own progriaml. lII) ret rospect,
it is evidenit tHiant thte dI ijl icat ionl of trainling., personinel, arnd facilities resulted
ill .1 wa-.ste of timeh, mouie1v, ma uil1power, and effort. which might tisefuilly have
b~een dlevot ed to otther p~urp~oses.

It was5 clearlyk recognlized, by all conniected With tiilte lrogra i of relialbilit a-
tion for thle bltirid, that certain temptinig p)itfalls inust be avoided, such as tile
followi rii:

I .Mkintz' life too easyv for tile b~lind~ed casualtty. To have (lone so wouild
luii e I o'eu to follow a. linev of least resist an ce wh iichi would tin ye siminpl ified tilie
wl a (de prob it bui1)1t wh ichi would hlave been Indlicat ed only for ieasoiis, of
senit iliviiui.

2. K\(eeping thle pat ici I in a hiosp~itat. Tihis wolild have beeti d isast rotis
for hisl mlorale andi for any1 hope of fuilture relilablitat itri.

:1. I ischarging"' thle Ipatieit anid lettIing, h im take hlis chances with some of
the ci v1lnia iinlst it utions for 1the b~lindl. Apartl from thle fact t hat thle civiliani

`- fl 6port on Old Fa:rmus ('nv l1esent Hi ospital (Spl. a S0ciajl ;kijmnstroculi 'I'lru1ilinng ('1qnter ror iilirilo Ser-vice
i'ersominrl. by (Col. Fredleric 11. Ilimr~ne. NIC(' 21 lint, 194.5. (2) Mienorandtmn, Maj. Mi. F. Riatlolph. MC (. for The

trLInItwril. ii Nov. 1941I. subiject: Report of Trip of Mazj. MI. E. ilatiloiph, AiC(, to Old Farms Convtiaesccitt
HoispitaliSly). Avon. C'onnt., 6)-8 Novernber 19114.

27 1e foot moot, 17. p). Witi.
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inst it utions wvere of dao-r ue~tec" of exceIleti('(' wh~ich' would( hazve nieantt
at lick Ini itiiifl-'iilit of tratziiiiii,~ ti eV('011( hjot p slj)[\5i)I tizI Ve I ieiO rit.

jpI'ol)IeqIi ofl sitt~ rli izZt~iit at.

4. Making the planned itistit utiotn it ('oibhitietl hosp1 ital anidt trainlingt
sctIiotIl. A pl)an of this kinid would( jinevitzil) have resulted ill defeat of the
ob~jec(ti\-t of t Iu'prgr i that is, soc'ial adljust ment

Selection of, Site

WithI the (lecisioti to establish, equip, and~ op~erate a1 social-adjust iii('ti
tria ning cent ei' foi. blinded ser-vice personinel, it sear1ch was it tioet'ta kenl foi. a

siita id location. pref erab lilv niear a larIge ('it v, wher('ie out side vleit 't a iii men t andu
conttac'ts wVouldl be plentitiful antd where all atuiuldance of itdidst r* wouldilmake
tr~out jobs sutitabile for the 1,11m11 revadilY availabe. Ill all, somle foi~t sites,

bet wetil M\Iassacti osei is andl ( 'oiorad o and Its far Sou thI as LiLi'l...
ga jt (,(1 lbut liotit' p~rovedl sat isfact ory. One othterwise desiniba ie bitlllldii i was too
small. anlother. wa, niot liel-croot. anid othters failed to meiet the slpe(ilic'itati~ls
Ill varliouIs ways. The' most suint able buildlintg found could mnot be secit ed
liecaimus State' laws prohiibit ed its ulse foir the hloisiiig of blinded lpersonis.

E'vent ual *iv, iii April 1944, a Site ~1which seemed to meiet i iccessa iyreqii
meitvls was found inl a private school fol. h~o vs, Old F'armis, near Avon, ( 'onn.
This scoiol,. whtichi was closing its, doors 2 .June 1944, for th liduilrat ion of the
waV1, was leased, withI t ti furnitutre anid equipmentll for' t1iv dulrat ion of thle

('il'igtii ph~lits 6 Iflloit us. Flt' hiospit al was auithoirized as O)ld Fanims
C onivalescenit Ilos-pital, -;pec'ial, (fig. 26i), 21 MaY 1944, an \\il- wac l(ti vat ed
14 *Junte 1944, with Ci(ol. F'rederic 11. Thornie, \ I (, commna limlitig.

The ( orp~s of Engineers from Bradley Field was respoiisible for thle conl-
Version of thte Iiiil(fliig to its new\\ p~urpose's. 'I'lieu' work inicluidedl winidow
screeillli., t ie Inist allat ion of s cree ii dotors, a niew sewage-( isposal plant , green-
lhouise, chtickeniil ose, five addlitijotnil wells, lii auit oimat ic 51)tinkliiig s-stemI Ill

the' doirtmitories, andit aiit iiiiosqtmito and( pest-('omittol measurlies.

Equipment

St andarid quia i'tett'ia't er an ito ne( Iica I supplies were esl prociured wh-)eft
Old Farnis ( ot ivatescc iii H ospital was ac'tivat ed, hulit thle speciallized e(jliiim)netit
liit'ded to 0~t'ta t e thle schtool shiop., aind classroom, tot' thle bindi edl' was liflit'iilt
to procure anid its (tehiver-Y was long (ielaYed(. The iiiit ial shop tequlipmentt, such'l
as dr iill priesses, inuillintg maiinch es. anid wV0~ootwoki ng power mlachit ierV, Was
borrowed fromn local iiidust rv and from thte Nat ionial You thI Admitiist ralt m0u,
wh~ichli made it Jpo"siblel to gret sliopwork iunder' way long before Goveriimeiit
eqliipnn'ti t was secuttred.

The fu t'ilitutr of lie Avol O1(d Far'ins School,. which had been taken over
wNit ii t lie t)Itt~il(iig lpt'o~'(l t'titii'(lyiii i11uilit('t to thle plui'pos(s of the hosio)tal and
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Onl 2 June 1944, the hiospi tal was gixven a1 t etupotary allotmlerit of 9 officers,
31 titirses, I ph1 ivsial-t hera py aide, I diet it inn, antd 92 enlisted miien T1he assign-
mlen t of nu1rsews was comtplet ed ini July , as" wvas thle assiginmenit of thle diietit ianr
antd thle physical-t I erapy aide. Th'le assigrilrne t of officers wa1s toimplet ed illt

August and( thle assiginmen t of enlistdreiinO ob. Effeet ive 31 NMay
19415, the allot ment of milit ary personnel was, clhanged to 9 officers, 2 nurses,
I diet jita ii, I chief warrant offlicer, antd 140 enlisted men. At all timies, mlore
thain hlfl of the enilistedl personntel weel aissignied to duity as, instructors. Few
of thlemi had had previous expvrernvor in) w1ork with thle blind, but they re-
sponded'i quickly to training aind becaivme xtreietv pm~roicient

'The originial allot menit of civilian personnel for Old Farmis Convalescent
H ospitat was, 100. P~rocutrementt of clerical help11 was not diffieult , but pro't-
cuirenlien t of civ-ilial intst ruct ors was ext remely d iflicuilt , as mIlost experienicedl
Workers ev are ad hling positionis inl civilian organizations 0or in other
Armiiv hios pit als. The' first civ itia ii emp~loyee seenuretd was experiencedl inl civilia ii
personniel ndil linist iration. She un s at once givenl cont rol of all civil-service
emlployees. tl( lie inimnler of whom at one tu imtwas 71 . The' first thlree civilia i

i tist ruict ors, who) arrived inl J1uly, wer'e kill blintded. One, anl instrtuct or ill
Braille' prov-ed et'itirely satisfactory. 'The ot hers, who t alig-lit ig-ricult itre anad
NvoodIworking", resp~ect ively, did nlot prove sat isfact ory. It was" foundt thaiit thlit

abilt \ oftot al lv binditled pers..,ons to t each ill such a school as, was ('01(1 ct ('(
at M e M )l1En ins Convalescenmt I l0li tail wa,; ('Xt remelv, limited, while partially
sigh ted butt intdustrialfly blid iiit lu rletors, provted qmuite adequainte. Then' aiimhr'
of civilial ii inst riict ors evenitually reachled 25. [In MIay 194,5, t lit' allot meiit of
ci vilial e m plovees w~as raisedl to 150. Thlit'It(it of host ilitI'-s, howvever, mladt'
it unniiecessatry to t'tigage, thlit additional iiuml11t'r auathlorized.

The' most difficul t factotr il ti e t alt'iinfhiist ration of O ld Farmis Convalt'stu'ti
I lospi t a "as th li'canstan turnta over in p'son net. lIi Sept emblet 1945, limlit a-
tiou oili tlie hiring. of civilianl petrsonneitl, which'l act ualty required thle di schiarg-e

of some of thle staff, coiiicidt'd withI thlit period tiuririg whtichi initake was reach-
mng. its, peak. The persotinel situnat ion was fiu rthlet compjlica tedtI, a lit tle la tet,
whenl demobilization br'ouighit about a suddtet drop inl eiiliste per )(isonniel. The
lossws patiiculatly felt inl thle orietitation course, which was tltt' most imp~ortanit
sinigle course thle blinded casualty was given. By thle end of 1945, in fact, it
had tceasedl to be t aglight as, at st andrida course, chiefly bt'calist' of thle ggradmail
sliift froti t hiroughll trtainted en listedt personntitl to less well t rainled civilin ti

Peirsotinnel.

-Medical Activities

M (Witl il HCActvit at 1(1d Fa rms, Convalescent I lospit al were priovidetd( for
in a 10-bed dispetisary. Onle mtedical officer, thrtee niurst-,, aiid a pliysi'al-
therapy aide' we're originally assignted to tilie station, butt it. was found t ha t the
phivsical-thlnrapv aide was riot rivetdel anid thiat one nurse couldl hanrdle iill t lie
wvork.



All aictlyiltl v ) IIIpllent XW eret olivce Iiii'itItothe hImspi'lI at Brizlle %
Field, 20) mile. ma' \~ ,Iii~i \\l111li I liom'(\\I) I-vlio r Ieqiir addllmitill treuttuiiut
wvere (I aInsferredl 1() app)I~i)l)I'll I e jst alla Iitli. X'owat imtiild a.1id sm-1al terr

Wti ., asWell it. appralilla (IIphsia hat iticaIps, wvrv1C il1ie ý\i 111 lth cm)4tJt'Ii-

thui'ui tIlcesilarv aIfter Iunusual m. abliorinal1 behlavior hail4 heetlI'i reprted to) hitn.I
III add411 io to these (ditlies, thet )Imst sltrz-vmol svr-vvl as5 Iuiedical Iinspector,

safetY ollicer, and ve eIdie(-o tr l o icer.

'Irainiut iig sion

W~ithi the aictivation o)f Old F~armis (Coivilesceiit ul)S1 )itlzw. 1lie (IrIecttot ()f

1tililmiui, wvhi at thint filn' didi not have m III muIss~iod ranlk, \\:I-; ohbli-zi'i to
l'vzil hIls 'Ictivities wIi th tle traiiujl'ýii~ f Ins~tructors, 4)rivil'i~os, e4eiu'ts, hr

tma ~'Is)i ld an (1141vo i'r ill then hanild hug" an ca1 n. (d 1fle11v bind ill Ndicih few
ofl th1ii'i ha indi aiillvII i'xpeiviiilve. T() e'xped'ite tills InrIIIInIItr Progirall i. Ilie

d ne'tctor of' ra injuig hiim'1elf assulmed thet t'e'spoilsj ibiitfo I 1 m)isiluZ, sitpplliis.
a1t1d ohher aIdiluilljuikt'tive details. Trainunzl ill uw'nral fl'4l tmed thle plan
hali~l\ ouline for V\ahlev l'ogv ( 'eneral I lospifal (1). 104.

It w\ns vilplinsizedl to orieiitors 11111 th le jriaiV (liltv o)f tit lejut rui(tor

w:Iý to I each thle pati ent tit r, about11 bv liiiu-ell' ill a famlilihar enlvrtonlment

and14 t it It"nch l1i11 mu a syshcaIv~h' fi iid iuii hIls wa bouit Ill all 1muifauiIIlai tilvir'On-

muilst feacihi 1) a tIliiffl'illu teclinlitjiie.
Thle swemoio dilttY (d1 ouittos 'q i'ril td Ille pat ientl s "jersotizl m.)IZ;Iiiza-

tion.'' tis bvlltiu' a terml ulsed it) ' i evo''t'v phalse ()f Ills touit ile aol ivit v not
CMT'vi'ed bv sucht isolated skills as B~raille, tvpin-. travecl. n, lilt tltike. All
iiOrlit'4i4'tot5 I wer 'e lrviu 2 weeks od i'i.-o~r4)lts Illst runt io, 1)aint of it blindfoldled,
MCIiohilii, travel. :10 lioiits: special met lilnls. 12 hours: denotmist rat 14)115 12 houirs:
sp)4)1s5 12 hoaurs: htaik-ri-iitit levt ites. 12 homurs: disciissioti, 10( hours; detail
anid detaclnijueit 4luhv. hours: and~ tests. 2 hours.

SctIldieris proved adaicl.1.v lpted hoi) v -4lvte as5 ot'ieilot's. Ždihitarv- life
lad t1a11ghte1 t flv llIle valuec of allianceI( as1. opposed to domillat ion, froml which
flie pat ient wm)tlld nat itr1all 'v have recoiled. ()inuswere hlot exlwe-ted toý be
psv 'liologists bill tIerelv\ to) utse illtia"tive aundiml 44)tlwusel isl'. T[le backgzroliiid
of Ilheirl every a ct was expecte'd to bev prevdicated on the' fact that1 a blhind 1112att
is sitlj~pv a1 manl who catlmol see inld I liat[ w Iterwise lie, is a normalIiitiiii1)iiZ

( ouunseflitg was founid 14) be ailt atctivitY vsecoiid1( ill implj)1'alici only to
otteitat loll. At the livi'dit of litsactivity, the )ld H~~us(oiae4ei ospital
had it sliperv isou' of 4'oummselors ai 111six otheri 01 iiselsors. alliotig" whiliu (Ile

cl15isdail wasIt divided.. sA r ser~rearih111 and t wo assist nu1ts wvorkedl with tlie(
C10111ilmehoi iii che'kiin, ab~sencies fr'omi (lasses.

Thle iuidividliial cotiulseloi' servedl as at staIt of mana111ger. for the casualltY
assgi-teil to hIls care, aswll- aCis hIls friend and gu1ide. IHe was of great iuullietuvce
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officials of the Veteralss AdllIiist ratiol 11 is, coliiis alter lit, left (lt, hiospiuil.
The conisultat 11 ill f)ychlolgry andi~ thle l)5VholiOviric' division, which1 atl Ile

vigihit ofi act vil v had live miemnbers, worked closely' wit Ii thle coijiiselors.
Training council. Thie traininig- council( p~roved to lbe the most5 ulseful and~

ValIuablle admlinjistrative' traininglilliaut at thle school. It was compiJosedl of thle
director of traini ng, tilt, voiisult alt psycholo'gist Ilie p~ost sur",voil. thle vili el
OCCUIpat 1011111 tllerlipist, fihe director of R~ed C ross act ivit ies. thle Veteranis
Adminiistratiot l rl el)eseitltatives. 211( atll thle ('oiuiselors. Thie counciil met' (laity, .
At thiis inle, (Ilie Special probldelis of inidiv uidual mien were d iscuissed 21 id a ppro-
priaite ac(tioln taken. AS a resuilt, no decision was mnade withlouit (iiref ili genleral
coiisideiu ti oll, andi~ 11o problem'n was5 likel to lhe overlooked. The I r2) 14- hug OUlllC

was est abliSlied eaIrly in 10li history* of Ohld Arms (Olivaleh eltv I Hosp~ita uitlal
proved to be( the chlief factor inl the itgaonof thle progirai11 as-- it dIirect I
aiffect ed thle hindividual2 catisiilt 'c

'The first blindled pat& tintws admiiittedl to oldFa s( liiecetIlsitl
14 JIuly 1944. H~e wmis pmart Y icizi hiose to be thle first because hie wais wvell
orient ed andi~ wVa to4 be us5ed as a (iiu iea pig" to (detect lpit falls ill thle physical
set ill), Such as colliers, to b~e aivoidled, low (loorwil ,vs to 1)e relliinbell I ed, and11

Simnilair illidesji21bl( conidit ions whlichif ill he could not he corrected. could Ibe
poinite eol(ilt to) lalit elil" wh ~~)were no(1 orienitedl. It was poss5ible, hlowever, to

make niuiinierolis co)rr'c t ions before lie first g~roup of blinded men arrived.

Chlarac teristics of' Trainees,

The ("'55(111ia 1c(rite(rion1 for t hie adm iiissioni of bll ind(edl catsiualties to Ol)d Farmis
Con1valescen('it H ospjital1 \vaS tha 11211 -111eV 01t1l Ila2V( ie21(I2('( their maxi)niullnll
thler'apeutic and pilhytisical Ii'i1Iilit at loll iln one4 or 111e othler of' thle eye( cenlt ers.
Thie new I iosl)itn wat~us 1(o he a schnoo l not a1 lios1)it al, t immiigz iiedictil, pa)21 it iuitai
Oplilthl2illlologic. (care would~ 1)e a1vaiilalIe if 1th4 need4( a rose'.

All t he 1)at1ient1s p~r(esente ('( (('t 21ii grout) (ch1aracter ('istic wh5~vicih gave aI

l1l iforil qua21lityv to thei~ir Social 210 julstillniti . All wvere' relati i(lv vouing" Iii ('1
till were~ Sold4i ers who14 had Sha121redl1 limietolls ('Np('rieil(''SIl i on (011111)1; 2111 we're

phyvsicallylv it an1d act ive whelei t hey, I becane bll ind( and1 all wvere' iexvlv blinded.
O thIerwvise, ind(1ivida IlI 1121 p ivsClI and1( 111lit at d ifferenices Nver(' malrked(l

Social difl'erei ices- wvere e'qhtilllv 11V2MarkedI. I'IThe Stuident s pre'setII1ed 21 niiieii12
rangge from f(eeblemlinldednless to ed(ucait ion o1l 1114 doc(tor of phlilosophy level.

1114 agre raiigoC w-as froln 19 to 38 yearls. Phsclhiandicp ran~5i21gedI from
niothIinig, lilole than1 restriicted'( fields of vision, with ab iilityv to read typewr'iting.
to 1to1talinns ill a Iiard-of-livarin,1r 111211 who had1( lost aill digits, oii bothI
111and(s vXC4pt Onie tHIIiLf) Ili ran1k, t114 11ivng( was fromi prIivaite to I i4'1te('1211

co10(lonel One' 111211 livedl in 110110111111 ; anot her had1( livedl for i' m211 year1 s onlyV

a few~ mlile's from thle hiospit al. Sonie mci had been blinded thIroighi their



CNVII (,t'rT'lvs'eslvs. Iu toile Ilaid rt'cc ive'iI tInw I ) Ist itI"I I iSileud Serv ite -v ross for

vsarSult of tiJ w'ide 1.2111- of trair111, Indi iltl ittllnk'eii1CO, "Irtiui teatlciiiig

111a11 hud to lbe oil tIItv tuutividltial lia-ýiS.

Tii g'iierial obijecttive' of thle 50'iald-iltjlist iiitiit pr()gra-IuI a )dItu
( Thivalescrilt 1 lospitall wa-It to prear' tli st iei o iiigiug etjif) d
wvitl i a setisl-ibl plaini for enuiphoiiieuut or coiit iilued t raiil iligr. POiSSeIsset of 1a

kiol'~'of hi', ()w\Iuht ere(,,(sts ant141 aldlit ics, revIudY to leadI~ it tsefuill and eiljovailde
life 11uitd to fit with vIi f-reliillice into IsI" t'ouuiiluuiuit v.

Theit'luethlidtl used ill licliieviuu1, t hes rslt wr geea ac tivitV ti-volit,
orieilntation, and( "Iidatuitace, rat her t Inuti prolonged n1st ruict ion ill speCiall skills.
FlT'e pat ieivit's tooperalt iOn was Setiiretl 1) t lit'e friejaldY ait titiitlde of thle staffT
anld bv stimiiiat ionl of Isl. Sfpecild interests. Thev crenat iou tif a1 moifotiedl niilit aix
o1r seuiMICIVIljII iiiltviroiiuuuiit while the Siit~leuut wvas still inl thlit ArmlY eitldevoretl
to di plictate for hint1 tYpes of p~roblemus a1 iid sit nit ions. ie( would iuieet uiponl
disthiarlt' auid tItuuIs to atit ivipat e socil, tlifficult ies an1d dvlt'uonlst ratt approalches
toi thlt'i soluitions. Bv indtivitdual 11itd groip I inistructtionu, lie wats traiinet llit
basic Skills sutchi as" IvpvewrItIiug au1nl Braillt' (fig. 27). Ile was taughit the t'art
of 1irt't iiui :1rouinild abut'l( and with piletople. I le w\as, provitded withI experieuuce

iii a uaIlt'( td' prevov.atiouualI rantiliig classes. 11N t rvii ug out ai ett of aictivi-

Fi(;i . 27. IinilIt4I p):iri l recei' In Brii~ tith ui-. rinti'tion froin blinid ut'aclor.
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ties lIoth at schovol andl nearb:I corurilirrrt is." the stuidenti's formuer initerests,
werT Conifirmied, new ones wvere sought out,. arid apt it ules were jpuit to t ie( test
of actuial pertorman rce. Ilis personiaility \\-a" appraisedl by Vcon tinruiouis inter-

viewvs a itt wit thle anil of psych ologi mieasures. Fiinally, counseling, dleveloped~

sel f-g.uidn i i cc ainid led tlie st udenrt to t ie( formulat~ion of imamediat e and long-
range plans tor his civilianl care-er.

Th'le tirst -group at hullrtet i men to enrt e M Ol Arms ('arvaleseeit W osodta
consistedi at eight (.1 caualt ues all of whom hiadl beeni hlimri from 12 to IS ain tus-.

They had lIoig. since comipletedl t heir prelirinirary hospital training. Thiey were
irri t akle and1( icltigereriet to atil thling"' rmili taryi. Theitr pwrimairy desire waks to1 be

sepa ra ted~ fmrir t he serv ice in tiles ilortest poissibI le t irne. They~ were iiot ini

tlie least interest ed in sociall-adj ust mlen tiiraining. Ill spite of thlese ad verse

beginningits, fInost of thre niler reimainred for thle frill 18 weeks of trainingr and
miadle ati excellent ad just mentI to their handittcapj.

Ilii Sept eraher 1945, a survey of tilie sch oot 2 sh owed that, althlourgr It(-
terudanrce tit all courses was cnt irely volunrta~ry, as a1 r.1le 80 to 90 percenrit of tire
ernrolled l riwmbersluip wa present regularly ait aill assigrimenits, including. athllet ic
amri s()omts eventIs. Tlip hille I T ere less well at terndedl thIan riother classes', anrdt
if tlieY were exclurdedI thre course at t erdanrce was riuore thlan 90 p~erce nt.

Thre surrvey also r-eveateul t hat I O percent of tlie p~opulalli tio t atilie h oslpi t a
from tilie 1 eginnriri ig of its opmratiojn were classified as- sat isfact ordy* ad jurstedl arid
doing grootl work. It was interestinig to learn t hat 95 lpercert of thle sturderits
caine to tile school agoarislt Irtheir will bul1 1 ha , afIteri beginniirng. thle sclred uile
courscs, riot nuor'e thIani 2t0 to 25 p~ercenlt would have left h adl thle opportuniiit y

lpreeteSi t i it self.
Thiese va rioirs fig~ures uizr be complaredl withI anl est limat e rimule by D r.

Alan riC. WoodIs ait a rmeetring of thle Sbir cnnunittee ain Opli thlalmolagy*. !Natijonal
Reseairchr ( ouicil, held 4 .Janruary 1944. At t hat meeting, D~r. IVOXoaS silatci
Ira t. an tilie b~asis of expecricrnce ait thre Evergrceen School after Worldl Wa r I,

b~lirndedt riucr capkude of rehabhilitation turlit he (tvitlel into fouir grimps. Trhe

mIie in thre first gr'ourp reeed lc ittIc rehiaibilit ation . Those iii thle second~ groinp

ricleeit relhabilitat ion arid wevre able to take adlvarntage of it. Thle third( grai11)
(olii5Fetl of lperrnnnr('it hiospitail pat ieits wvith Iot her' inijnrris, such as brainl
injilirrcs. Thre four th iigrouilp consisted~ of men whot wouhldt finish tile coin rses ill

rehuabilitakt ion burt w\-Io wourld always nieed iust itutionial 1)rot('tiorl. rim,
would Ilnever' be a ble to care foi. theirmselves, and it wourld be bes"t for t hem to
to wo rk il r s irnesirpcrx ised place. l'iThe fairrthI grouph cam prised 20 to 25 p~er'cenrt

of all blindedcu casirilties \\-Ito undertook rehuabilitatioan.
IDiscipline.-l iso htnic was never' a serious p)roblemr at thle O ld Farrus

C onuvalescenit I hospital because careful plans hiadl beeni made to p~revenrt its

becomngia oirc.",11 -viwndrra. thlese planis took tre following, direct ions:
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1. It "-as r'ealizedl that thetse bindited Invi lard fillished wv ith the Ar'rrv arid
thaI tt so I Iet of t herr IIit( had uit rip a)i resenI it(I rrrIiat iiaI list It. Eveni IfI t I ivv' I it ( Imot ,
they t'ver'e anlxiolus to be Sehrarla ted fromr it. lT'e 11iilitar 'v aspec(t of tilte Schlool
wa~s tli('trttfi'( s~ilbtol'tliiitedl. as hill at. p~ossiblel '1iid the( miajor' viiiplia'is Wats'
p)ut till it prlompit 1-0111-1ri to c'iviliani life. ( )ri tilie otlier hanld , it wvas iuprt'ssed
lirioli tlit' StuetiI'ts that thei* v WtUt' st ill III thit ArIri ' v lan that ilit' ArIliii \\0iilt
be judtgedi bv thlier denliralior' antI coniductt NWhiell I hex lefl tilie, hiospital groundnts
for i'(r'('it ionial o. ot~ther p~ulrpose's.

2. Thue proi-r'ain was 'omiitrctt't wvith an elerrirnit of urgncyic. It wals thle
objective to gret the( 111,11 thlr'oli~Ii it at- pi'oiriptlv as5 Jios'-IlIt'. lint thisl- ""Is riot
ct'(iriietr'ed to lie acheliveul 1111t 11(t' laid I'riltt'llhs trirliliru antId krit'w w01at
lit' piroposetd to tdo. It wvas, erilplasizt'u that rt'rtairi lvtt't. whilch deniotedh locvt'l
of proit hienrt'v 1111ist lit passetd betfore( th lit' udentl't couihld be tlisc'lar't'tl by ('r'-
ti1i-atte of DsIb)isa lt v, arid this nrt't''ssit had a direct hiea'lligr oir probiltems of
(lis('ipilrit: 11r(1rr striving." tto achieve certarr goals did riot fiav'uiicli t iiiit left
to ('et Into irisehluet. () tilit' oilie'r han11d. stanldards \vet'r retasorliahiht. arid rio(
radii WaI. as.ked todto more thal hIsI- iritt'llg'cnicet, previous" t raining, arid etlucat ron
ftil et him to) do.

3.Attlithidaice tit all cour'st., was volii nt drv, but It was niorr('teleltss, str'it'tiv
'lit'tki'(l antI absl)5('rt w'r'' pr'ollltl *v rep'hor'ttet to tit(, (cerrtral ofhit'e. The

ahbseritt't \vas ait onr'e lirlt e'rvIt'w'd ,arid tver'v (i'fort wvas rItatlt to fuind outl why~
af 112ari inl at t('rdnthce aIt at trairruril' school wvorlth riot at t'ivih classes. A ceritairr
ii inn lit'r of a hst'rit'es withO limit' e'ise okld In' oved'ooketl . Too nanly. hIom-vevt'i
woruld luavt' affucteud 11t fl'uioralt of' (otheitr' st rdeits, anrd( tOIe willfrrl violator' was
gi vt'rrIa fiir'hirigli, w-hric' th'lavetl Iris, dischiar'gt frolnr t11 eSchool. 'l'lvilrr It' ris
ilbst'rr('t' u'onit rrinr.lied w1t\as grveri a C er'tificate of lDisabihit vuisclian'-'. Ir
Was irmadlt' clear' to hiirm, befor'e tfisl,, t'rialtY vwas rinvoked, that hlis r'ecor't was
passed'( onl to rlt'e Ventera ris' Athriiru istnr'aion rild wvourit dltfiruitetlYx ifinl hence his
ct'hice. rI's f'o(r' oodh jobi.

4. M an nv d ifficurlties wt'r't avoided bY car'fiul pIamriinig" of st'rtirleut' arid
'our'se's so t hat fexx' ulu'xiat ions Were rrt'cu',SSar'*\- for' tlit', blirnd arnt Irnclirnedt to

reeit 'hiarigt'. ID)ttaile'd ex plaIla t ions Ioa'''rl ragW- i I gtlit' irut rrut onl of thlit whole
t'Orr'se arid oif spiit'ilil conlr'ses wt'r't give'rtnrra lt'e student'rt's fir'st (hayvs at Ilit

schol 'Irt'r'gurlaimons, xvliichi Nv're kept as sirmrplet as jios'sulde, wer'e a lrrrtoinrt't'(
anrd e'xpla irnedl. NO prorius'es wt'i'( tver' muade abhout th lt'rinte of d Iischia rge or-
about amrrt hil ir else'. It wxas math'd cltear' Irat tIre, flan 's pr'ogro'ss to dischian'ge
wourld det'rild upol hIls ownl achievit't'rt'r

5. Kirndrness arid cornsidernat iorr (loll)rirratt'd th li' hvlole pr'ogranm. though
thlere' \vas rio coddling. There w''' as, I iowvevr', unriiformi lir'rrmr tss, Wvit h a chlt'ar
Irurtlerst arid irig of Ivhial was ant Iwas riot per'iliutt t't anrd also a clear' urrrdtr'-
s~tarlithiri (that thr w~ut~ourld Ib' perralt hs for' lit' Infr'action of m'rih's.

6i. W''kt'nid passes W('i'( riot t'rrcollf'aged. Thre p~lanirted t'our'se wals br'ief,
andl it wxas hvel e u t'utI1hat the t fewer' (list rcii t'ions, tlit', bettetri. Onle la *v passe's
were given gueneroursly on) Sirttir'davs arind onl -Stirda s, arid iiier who did riot
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gro ouit oil lass'" were ci icouitraged to spend Suiidav -sIII outdtooir recreatition an rd
social act ivitijes. Men wi ere riot liirag(Ito 1unrig( tljýI 'Ieir wiIs 1 (, h
litieIlihorl-Iood. I lousilnz. ficihlit" ics T pee ool., arnd it was blieteved that the

lireselice of wives was (listlladrlii"
7. Ever , ell'ort was iriade to lbreak dlown Ilie philosopl~l*v t hat a pension

solved a blinided iiaisproblems .Appe als, to Ill., pride, ilie argirlillenit thIat
a1 peinsioni(i of $74. a Iiiotlt NIiwll riot suppor(it a hiiriilvY anid bulY 111,an1 luIxuies11,
,11id discitssioii aboult thle peirnicioius (ilects oft idhlte55 s were all lised to (-iti)-
Nvilice tilt, soldier t hat Ile woldle bet ter oill withI usefull andh Iploducl~tive
occlluiptHi~ll.

S. lihe attitude of the teachings. andi "Zililahice stafir toward their blindiredl

puptj)I could lbe e&Njs"vl abo ut ihoitas follows: At thIis piwr-se of ,yomr life. we kirow
bietter what is g~ood for vou 111h11 voil do voill-selves. YOU areV VUIIii arid
inexperieniced. as well Us blinrd. NowV VOUi need solriold advice Ill a i-ood liialiv

latels: lat er, yoil IIUv eXeit(isel VOIll' ildividi(l11l judogilelit . hIs Ji1()rognaill
has bleeni bu lit ill to hrelp volt, lbut \-oul must help youurself tU wake v li o((f

it W ae lit~tot ac vitselrelninire, buttw expect voil to obey ceitatni
rules. If ,voln cUlirlot abiide bY the sin hule discipliine of thIis school, v\oil vIhl
TIieVeI iiiea1sile 1ll) to thle harsher dhisciplinile of thle outsitle world. Ill it, fewer
and( fewer coliressolors will be IlUlae Uts voilt. faiiiii aiVUnid friends hiecotuje rlsri 1
0o voiul ii hi 11 nss. 1'eopie help thle blilir d who help thelieselves. 'Thierefore,

we shall riot coddl~e voil. arid youl will lie Iulinishred for inifract ion (if regutlat nilis
exalct Ilv as I f , oil were sigh it ml. Th e mani who1 works hard and kee~ps IIIie rulles,
\~r *1 lie rt of here in a mlillinituiun peri~d. We shall do everythliing we can to
help * \-oil achrieve Iris p~urpose.

Thu ri ks to this clear Iutid eL I iitindi5i of what wvas expected of t lie pat jelit's
U iid 10 thle strict cni torcellerit (if a few Suimple t'uiles. dIisci phirie presenited~ 110
probullemi of cuiliscq lenice at thre Old Farmis (Con valescenit H ospit a Idu tring thre
first ilonti tIs of its opera tironr. A surbtle clhange took place, however, after thle
cessat ioti of ho~st ilit ies illi lie P~acific. lTre lihir liecatle iti cell rest less

-rInd rIiade it clear. that they wvished to lie olist'liar-ed alotig witIi tire othlens who
vte beirg d ermob ilizedI. Tills per-i(m (II ldrot last long~, 111(1 liV t lieli(l ,1 of 1945

(lisciplinet was ag:uili as arhiirIable as it had Iieeri.
In iall, onlyl a sm all (,roil)p of mreni. riot more thlaii 5 percen lt of thle total

popidla tinn. a1cco1irt ed for all thre serious" irifract ions of regulat iolls which oc-
c'1irreu at O ld F'arris ( oruva,)lesceir t Hiospit al. 'Iliese (list utnhatices, chlieilv took

Ire formi of driirkinuz arid rhisoruierl cotiduct . Th'ley were isolated occulitreires,
whric'h coutld s *rr'uv have biecli pr~vvented.

It \N-,rs thla'urgl t Irat ojje rea;srIItiforIre geneall goo(I ehavior \-o f tIr

tiietil was thre asselibiiv Inreet it hilehld pt 0830 each rIlor'lrini anid corilurci rd
pe)(lnialull- v I) thre dirIector of t ra iiiinig.. I lere, compllainits could be iiiade,
"ari1is aired. anid urridenrcrrenrts of dhiscoritenit as Avell Is Ilirilsirahile attkiurdes

(elect cc d before harm furl sit uat jonis were cleate(d.
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Accelerationl of' Programi

The Presidenit's Commniitt ee onl eHvnbdiitative N\lastires, in its reil-ot,
dlated] 8 January 1944,"' had set 4 imonts as t he maximum period for social-
tidjulst men t trin inlg, ini most cases, while gra iit ing, that thle lenigth1 of the period
would( dvpe1I 1(1 poii inidiv idualI factors. Thle lciig-th of thle St anduard course at
Old Farmis Coniivailescenti t ospitu Was waS 7 Y weeks, inicludinig I1_ý Weeks of
preliminary orient at ion to School life. Accelera ted courses of 1:3 weeks were

plannited for st in li s of superior talent s andi~ advaniced social adjutst mentI, and
anl ex-nrded course of 22 weeks Was planned for stutdenits who lia( acceptablde
reasons for Jproloigzait on of t rainingr.

The 1 6-week teaching. period (e~xclusive of t lie I '.Yweek Vreii! t hn t oupriod)

wais dividled inito four 4-week periodls. M\ ost of thle couirses were 4 wee(ks,
tbough at few occupied 8 weeks. ( ourses began at 0900, following a general

assembly a tt OS30. Each class, occupied 45 minutes; 15 minutes Were allowed
for thle Ouiuuigiig. of classes. There Were :3 classes in thle morning, andl 3 in the
afternoon, except onlWdnsa and -a ry whelonl miorningu classes
were held.

Orient at ion, physical recoiiditijoning, andl testinug vetv required for all
st udenits. Ot her courses Were elctive, but a full schedule Was req uired.

ThI e original 'on teml)Ipated (capaci ty of O1l1 Farms Convalescent, lHosp~ital
was 200 ))edIs. Th'lis wvas irrevocablyv reduced to 128 when the third floor of
the building was conidemniled as a fire hazard by the inspectors of the First
Service Commiand. B3y the end of September 1945, the hospital was -aring
for 147 pat ienuts, 19 of whom, wvithI t heir Wives and families, Were living ill
nlearbyV private billets. At. t his time, Alley Forge General Hospital had a.
b~acklog of 54 blindled men ready to sendt to Old Farms, and Dibble General
Hlospital had a backlog of more that~ 20. In addition, the former hospital
had 133 bliuu(Ie men andI thle latter 70, aill of wNhomn wore being preparedl for
training ait Ol(1 Fairms Conva-leVscent HJospital, whlich1, att the best, Wouldl be
prep~ared to accept only 124 meni b hfist of the year if the present, approxi-
mantSl 18-week, teaching schledulle were to be continued .3 1

Th'le following (decisionis wvere reachel atit a meeting held at Old Farms
Convalescent I lospi tl 21 Sept emlhr 1945, atMtNId by the commar ling
officer, O1(d Farms; Convalescent Hospital; the 'hief of the eye servic, VAlley
F'orge General I lospital ; thle chief consultant in ophtihalology, Oflice of the
Surgreonl General ; thle (direct or of training, Old Farms Convalescent H-ospi tal;
andl other kyperson nel froml both i inst alla t ions.

1. Each p)otenitial candid(ate' for social-a(Ijustrfeilt training at Old Farmis
Convalescent Hospital wonuld be revieweel by a b~oardl and ggiven a ertaini
nuumihr of weeks' crcN1it, in no inustanice to exceedl 12 weeks, for training under-
gone ait Valley Forge anud Dibble Genmeral Hospitals in orienmtat ion, typing,

31 S~e ffi K)InoI v 17. p). IN4).

31SuI 5mi rn1 i,ý;, 21,. i95.
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Braille, unid (Wctij)Ut ioimil thleraipy . Whlel he irea'iched' tilie Special convalescent
hosp1 itall, lie would be gieadtonlriigto bring- his total cretdit s to thle
required I's weeks. If lhe desired fuil her t raining, it would h~e undiers~toodl that
hle Would be permit ted to ret urn tit a hit er dlate as it veteran; for thle timie
bleing, however, N lin tilie iS-weevk period Iid 1beeni me1t , lie w~ouldi b e seiara ted'
frmn Servie onl a Certificate of' Disa bil ity~ d isclha rge.

2. Etach bldindedi casuialtyv thlen at tilie O)ld Fainis I lospi tal would be
reviewved a hid would be asked Niluet I er he (desiredi to receive credit for wvorký
(done1 at eit her of th li' eve n(lt ers. If lie did, lie wvould be4 (Iiscia rgt'd onl Cer-
tifica te of D~isablili ty wh~en his credlits tot aled IS weeks.

3~. Patients inl tlie borderline blind cat eorv at Vailley F0orge ai" 111 mhide
See erai H1ospi tals would b~e rev iewved, anid t hose who wvere properly adljutst ed

andi -who ad definite jobs waiting f'or t hem would be brolighilt to thle at tenition
of tilie Office of thle 'Surgeonl General, withI thle req uest that t hey be dischiarg'ed
from these liospit ais withlout p)assinig thlroughi Old Farms, Convalescent H ospital.

It was t louglit t ha t by- nueas of t his acceehra td prog-rami and thlie resulting.
mateirial diecrease in thle tiniie each casiuilty wouldh spend at Old Farmis Conva-
lescenit, Hoslpitail, thle bli ndedl soldliers thlen ini thlit ArY could(011( comnplet e thlei r
soc'ial rehiabilit at ion by .July 1946.

This Planu was p~ut, into ('fltct a,; all ('Iexpeiet'i antd "t'pvt'tlIhe( immedthia tet

puIrpose's for wvhic'h it was iiitendd. It was found, however, t hat thlit griautiig,
of t'retlis for t rahiuing at~ thlit gveutral hosphital Mimiitel dleprecia te ei rtslect for'
the program at Old Farmis Convalesceut Iospital. Toward thlie end of 1945.
theitrefore, anl el'ort was made to restore thlit full IS-wveek cours' at t his hiospitail,
and Only t hose casualtie's wNho possesed5t ('it her excep~tionial ablility Vor c'onsidetr-
able residual vision wvere put, on the acce'leratetd program. It. was init(erest ing.

to observe that towarcli the endl of the vear' there' was a detfinite trend aninoli
thle niftn theimselvt's to rejec't. (Tt'ths and to request the full 18-wNeek course oir,
in some instances, a longer course.

Special Phases of the Training Program-

TIhe social-adj tstm('iit pu'og'aui1 wvas, carriedt' out ini thle followin g, separate

Ipliast'
1.Oriein tation. This c'ourset wa-s ont' of t hi( most important 1)1 ists of thlit

woi'k It. indi('llt( oi'('itat ion to Ilt'e grotunds, petrsonall or'ieiitat ion, triavelin g
mvithi a cane iii residethitial dlist ricts and11 ini denlse triafbt', anid t rainiingz in facial
Vi si101.

2.Phsclec di ii 1.Ticorencuesch5)itas5iiiii,

hors'eback r'iding, rowing, fishinig., bicyvcling., hiikinmg, anti gymnastics. It wvas
(ltsignied to keelp the stude'nt fit a iit to demonostra'mtet to hlii Avhia t act1ivit ies lie
Couldl pursue' at, hione.

3. 'Test ing tcliniic. Verbal tests wveie given in learning ability and in terests.
Per'soniality and manipiulla tion t(ests wveie given to Secur'e dlata Oil mecianiical
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anid m IIaIl a pt it ude"'. Sp'clial t ests wvere a iso adm11Ppnit eredi ill Bratille. t vpiilg.

1111(1 personal orieiitatiOii.
4. Gui idance coun Nel igo, andtu protilil ag. Ali ext ensive course ill gen-eral

gIPidanrce wvas given to till st udentts. LPsvcliologic consul tat ion was provided by
hie stair psychologists. A prelinllla na stat enliei t wvas mlade after 21 dayvs to

det ermine thle direct ion of social-adtljist meat t raillilag(.
5). Baswi skills. This course inicluded t rainling inl typewi'it llg, Braille,

Bra illet devices, ha ui1twri t inPg, t alkiPig, book1s', nun'iorX' and study methods, and the
use of readers.

G. Akcademiic and1( professional field. rI'liis Course Nvas anl lilt roduct ionl to
uliet 110(1 emplllo ,el bY tilie blinud for' the s-tudy' of English, mallt hiena tics, lusto ' x-
a Pt otl her sitbjects ill aui t icipait ioui Of a1 ret Ini- to school1, CourIses- wereV also
offlledeIill lplisical tilvera pY P5 i'll P I1CV, an P11Salesmanaishiip.

7. Muisic. 'This course inicluided inistructi101 1i voice andl just ruiviel t ill
mulsic, thleor.,v and~ h11iarmouiv, and( music appreflciat ion. All were taught wvith
avocaiolutjoil emlphiasis.

8. M aniual and1( mechanical skills. This was a group of cour'ses designed
to give adlequ~ate t rainling for enlt rv into factory work whienl t raliuiili( was corni-
1)Ieted Or to Ilay thle b~asis fopr a1 coitiliulat lonl of t railiuii"i in mechiauiical occui~la-

PiOP s (tig,. 28) . Thle coturses inci(lutded pr'eliminary P and~ 11 ad vanaced woirk inl tilie
hlobby shop, as t~il lit roduct ion to ma iinual work, woodworkinPg., jindustruial skills,
(handi~ asseniblyN andl power machipies) , g-aP'age Service, andl wNork inl prinit ing

FP(;uun. 28. Tratiining for tiichanicitaI oceiipatioiis.
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ihops. AlII of thlese courses lead to4 jobs iii whiclh thle blindl are kniown to be
Siec~essfuii.

9. Biisinetss. Unditte t his lieadiing, courses were given ill retail I)IIsire.ss
an1(] ItisinIit5 sk ills, I ilncidinjg lbusiniess met hod1s, businles's arithlmet ic, business
Enuglishi, a nu oflict, ma iaggemenit. Th'ese cou rse., were designedci toI prepare thle
stii~ldents to ii iderta ke the opera tion of concession st ands( and Small bl~i"isiesse's
or to prov'ide at basis for fiurt her business triaininig. A course entitled "Sinall
Businesses'' poiiited omt to the st u~lei th lie hzads and~ oplport"untie in thins
field, one ini which blind are known to suc ceedl. Actnual oppIortiunit ies wvere
p~rovid ed to operate st anidts anul sell, as wvell as to (get office exp~erien ce (fig'. 29).

ui 29. -BlinldedI operator of stand servinig Wlinded cuistome(r.

I 0. Ag-ricunl t uire. Ciou rses inl poult ry raisinig, alnimal l1IuIIbandi-Y, pet
stock, govlea.famn, an g.reen house wvork familiarized students withI tech-

niquies of fa rmnuig wit houtI sighlt or withI low vision. Actuaol exper'ienice Was

prvddoil farmis in thle vicinity of t li school (6ig. :10). The courses servedl as
a basis for fuirt her ag~ricul t Ii ral tria ininig.

11. Temiporairy placemlenit . Actuial job) experience was provided for 4
weeks or loinger inl i mld list ries or ot hiv erselecte I occ upa tions11, to fu rn ishi proof
to thli student of his a bili ty to siucceetl in competitive empfloymient and to orient
him to working. with IPeople ini factories anid under realistic coiidit ions.

12. frmtcrat ion. 1)irected recrea t ion supp~lliedl by thle Americani Red
Cross, inicliudinig da ncing, gralies, and at tendlance ait social evenits, providled
expeirience ill social cointact as welvl as- in recrea it~ion

41i'7.-5'-,-7 --- 1-5
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Specific conurse., fromi whlich select insl tilglt be Were mladle as, follows:
L. Basic sk'lls: lBiadile cooking., hanmk ti~ ritig are l i- osik

txv1)evI*H) lii lZVIt I i Z(VII('~ d nvd wrk lit t Ie 1 Iu laIfordi I IUgI S'c Iool.
2. I111esIlilua1eiic:lIneiw- ali.t Iniwt ic, uIlelltaul arithluuet iC, e -

plwul.t'I pisychology, pisulthleraipy. puliicsjwaking. speech corrnect loll. lealdillg

( for jplvaslil andI stutdy). spelI~ling, oahiiluiry, Ii hllkeelilg, cleul I iVe v iig

literlit III,(, Illisti'l nh ce. joli'llalsi~ll , let te(I.\\ it iljr, Intat hi it ics.
3 lusinevss Bl3 IsI nes-s Iet I ods, ret a i l~i~ busievSS sulesitla lishlip, small

blisiflIss.

FuIE1u 30- Agrictiltural training-.

4. Ap-ric tilt tIre: (Commerccial poultry~v, f.11-11 placelment. ga rdelliulg. greenl-
houlse, liolbh\ p)oul try, livestock fCut imilig, pe(t ;~t oek.

5. Mu isic: Accordion, cello, claineiiut . (i iilns. guit ar, piallio. saxophione,
tromb~one, I Ilimpet , u kelele, Violin, liste (iii ltg 10 l(ý(otds, musi~c a jplecia Ijt ul,
voice. Adlvanced music courses could~ be taken atit thle Hart ford School of
MI1S5C.

6. 1Indiust rial and erlifts: BoOkluindilug, gu aeservice, liolbv-shiop trlulllulli
(plelimi IIlii and 1( advaniced ), hanrd andi( machin lind111ustrial skills, niaelue shop

(iuclldilu ada eedwok t Hjartford II 1ighi SchIool), pianto t uImugll, pr-inting,-
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scuilptrilling- a id (Talft work, 5'e1vice shtat ol. woodlworkinrg, rll)Iolt cling, house-

7. Field a ppren ticesiri p Farms rig', poultry~ lii Isi ng, 21nimal,1 husbandry,
Iinlustrini, inisrra11.1cC, retaill luls-iuess, t rulcking., oil, gýiftsliop, rga.11rage, talilorsirop,

S. Sports: Bowling, fishing, gol0fing, hIor-seliack r.1i(rg, ice s'ki t ing'. skiling.
"slrowslloeillg, swilnlnlillgr, tobogganing.l

Criteria in the Evaluation of Social Adjustment

At thIe Old Fairins (lollvalescelit H ospital foi' tilie blinded, criteria us5ed ill
th IC val Innt ot i of social lilj stli it wr sfollows: (1) Abili tv oore
wvell; (2) (let eruliiit ion to aiccept atllli~ln of a1ssrstallcev; (3) eagerness for
Socin.aln 1111vocatiolllil act ivit'v; (4) (conltrol oft lllwliolesollte alit rsocjall habits;
(5) iiisighrt Into lililit titw .iV 111d pote(lt i'li ties; (6) geltliile self-conlfidenice Ill
(iimi~l~klities lilid self-iISsinwimc fil aibility to hlod dlownita job~; (7) abilitv to get
allong" with others ill th Ik i'onlnirlllit v.

Ia inis acri Ies'(l1it eria Were Superior, excellenit, veryiN saltisfac-
torv, sait istactory\, uinswi-4actory, 1uitiadjutst a e, and1( ilrcorrig-ille. The rating-
of uiisa t isfalctorv w%-Is rl.veli wh]en it wats thloturlgit that thle mian (did not quite
111(a1si111 1ll) to standl~ards auld~ Could not b~e considered adljulsted to Ihis lblilldlless.
Ill 11ia11 iv cases, howvever, it was considleredl probable and even likely' that it
stisfachutory aidjustmenit would eventiIunillv be miade. Thie raini g of liiald-
julst alble Wats givenl whien thle mani wais riot c'onside~red a~djulsted and whenl,
fu~rthlermnore, lie Was not conlsidered ladjulst abIle or t riililahble. MenIt ill (lefec(tivels
2111d( pait en ts wh]o were severely (lvisturrbed elnot ionllvdl Were placed inl this
categor 1\. lIre rt inig of iIloriihlews givenl wilell tile pat ielit (lispl)a.ed
atilit is-oc.ial behravior pat teriis or seriouis alcohlolismll.

Ill mdditionl to tile ,ocrial-adjuistinent rat ilg, progr-ess at (ie( Old Fairms
Hospital. wvas ratted onl a 4-poinlt scalle whicih represenlted'( thle 1i fi'vrence bet weeir
tlie rat ing nit tile timie of a~lnilissioll a 11( at tilie tinme of (lischl-are. The per-
cenit age d v(ist ribution of tilie pait jents onl this scale iii Sept ember 1945 was as

follows: 33
Perri id

S ----------- ------- ----- (109
Excelilent -- -- 1633
V r 'v siatisfitetorv . 2:32 6
S'atisfactorv- -- .168

Unsii t isfiictorx> - -- 12:37
Unadjuistabh!t------------------------- ------------------ 0346
111 e or r i g i)Ie - -- -- -- _-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --- 0396

\l2Nhnimranlin,. Capt . AXlan It. Blaekburn, Jr.. 17 Sept. 1915. subject: Evauatit ont of Social Adjuustmuent Trainees
CI l)'ed to D ate. Old Farms Convale -cent I loslpital.

.3, .\ tind Ri lort, Train jog Division, OldI Farms ('ottvaleseent I IIos; ital. 1945. l'repurvi I by *ilirvet or of t raininjg and
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Up to 17 Septenber 1945, 25 patients had been rated as ulnsatisfactory,
7 as uiadjustaile,, and 8 as incorrigible.

Twenty-one day evaluation.----After Ith linded soldier had hbeen at Old
Farms for a period of 21 days, all a vaihlahe ia ta coicern, it g him vwere asseuldhed
for sttildv (appendix 11, p. 565), including the following: I niforiliat ion from his
metldical Ihistor ,, service record and social-Imcckground report ; results of intelli-
guence, interest, personality, anldI manilItlatiive tests; reports of inlt erviews;
l1rogre"s notes Supplied by teachers alud orientors* adl any other available
information. These various datia were analyzed amd discussed, and the sodheir's
plan for the fitt re, if it had alrea dv beemi formed, was also d iscussed and
appralised critically. From this in for'matijo|, it was reasonal)ly siniple to
make recommuendattions for courses, field activities, ald other occupations for
the remaining weeks, of the course.

Final statement.-At t •e end o(f the train in lr t period, a fimial statelnient was
p|repared which was a1 summary of the status of tile soldier at the time of l is

@QOJ jfanm Conbalkegnt JioepitaI (Spedat)
.11-0,V, CONNECTICUT

It is hen'by certified that

has attained in a satisfactory manner the standards of social

adjustmient established by the War Department at Old Farms

Convalescent Hospital rSpecial.

Issued on this- day of 19 .

DIRECTOR OF TR.I1N1NG COMMAfNDING

Fi(;uRE 31.--()ld Farms Contvalescent Hospital Certificate of Achievement.
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disclharge from Old Farms (appendix D, p. 567). [his statement, together with
all the original records developed at this installation and at the eye center at
whrichi tile man had been hospitalized, was handed over to tile representative of
the Veterans' Administration assigned to Old Farms for immediate forwarding
to the appropriate regional office of the Adininistratio.

A certificate of achievement (fig. 31) was granted to patients who had
made a satisfactory social atljustment as indicated by their having met the
following requirements:

1. Attendance on at least 75 percent of all courses for the entire period of
training.

2. Completion of one major course in the field of interest with a grade of
at least satisfactorv.

3. ('ompletion of the orientation course (mobile and personal) with a
grade of at least satisfactorv.

4. Completion of the typing test wvith a grade of at least satisfactory.
5. Completion of the indicated tryout, achievement, aptitude, and special

tests.
6. Reasonably good conformity with the rules and regulations of the

hospital, to indicate that the mani had fitted into the community.

Liaison With Veterans' Administration

A close relationship was maintained between the general hospitals desig-
nated as eye centers and the Veterans' Administration which was responsible
for blinded casualties on their discharge from the Army. Tangible results,
however, were somewhat, disappointing, chiefly because the Veterans' Admin-
istration was not equipped to lhan(lle the load. Ns a result, a discouraging
gap existed between the soldier's discharge from tie Army on a Certificate of
Disability and the time he was taken over by the Veterans' Administration.

When Old Farms Convalescent Hospital was opened, one of the first
problems was to identify and bring back for training approximately 90 blinded
men who had been discharged from the Army before this hospital was func-
tioning, without tie special training it was now equipped and staffed to provide.
On 7 December 1944, the Deputy Surgeon General called these facts to the
attention of tile Administrator of Veterans' Affairs and stated that it was
planned to set aside, in the new special hospital, a certain number of beds for
the veterans in this group who might desire to take advantage of this special
training.

Provision for these men, however, did not solve the problem of shortening
the gap between the time the casualty was discharged from the Army and the
time the Veterans' Administration assumed the responsibility for him. 34 An

34 (1) Memorandum. Maj. M. E. Randolph, MC, for The Surgeon General, 14 Sept. 1944, subject: Report of Visit
of Maj. M. E. Randolph, MC, to Old Farms Convalescent Hospital, Avon, Conn., 11-12 Sept. 1944. (2) Memorandum,
Maj. M. E. Randolph, MC, for General Rankin, 18 Nov. 1944.
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ainilvsis of thle first g'roulp of W.ua ,te d ici a rge front Oldh Fri t-ins ( 'oniva lescelii
Ho~spitail Indricaited that t he gaip st Ill iXltCl vdand thiiit if it were not b~ridlged mu11ch
of the goodi work done at thle coinvalesceint hiospitail mlight be liuintiole. Th Ie
p~lan %v as thierefore cotncei ved of work ini4 il inCooperatIion With tilte SelectiVe

I-ric Iytm heiiii i I th svtell, In (1o1t1,it iect Ict '3 11ere tile pilanI
workedI so well thaiit expande I plan s weie mlade to uise thle lintichluel-Y of thle
Selective Service Sy;%stet n through1out thle cotiiit iv. 'Ihiese couild not be cairriedh

hiog i ,owev-er, siiice(, tvlieti t hey w esImhuiittedl to thle Vet eralus' Adtlnili gu-
trationl, a pprovalI was witlhileldI on t life gron tId~ t i nt it w\-ts nlot tilte t-posii-t

of selective service to ren der t hiis part icula r service.
Oi 3 .Jantia i 1945, lThe Surgevoli General called to thle at t ention of thle

Admiinistrator of Vet eranus' Alrairs thle following11 P)aragraJphis front at rep~ort
Made by Dr. Harry S Gradle an D111r. Ala ii (". Woods. civiliani consul t ants InI
oplithalmology r folovl- nisectioni of Old Farmis Conivailescenit H ospital
(Special)

c. The-re isa c rying need for t follow-up service in this hospitd . At presenit, ifter
discharge from the Armyi, these blinded soldiers receive a penisioin of $190) pe(r niolithj * * * *
There is undoubtedly t tend~ency for t he discharged trainee to follow the couirsel of least
rv~istaricr, to subtsist tiijoii his penlsionl, arid Soi bclnciri irore or less a useless citizen. U7nder
the present airrangeenict thle dischargedI t rairiev, if hev wishes p)iaccnent in industry, must
apply to the Vet erauis Bureau for such lielp. TIhere aippeairs to be consideraible declaybletwveeri
tilt, tutue suich .111 ipallhicat ionl is filed andI the time it is picked tip anid acted tijpori tb the
Veteran, is Breau. Furthermore, if nio aipphicatioii is ruiiae byý the trai nec, he is left to his
ow Ii devices aiiti t here is nio present inetliod of chiecking, up oni his utt imae fate. To mteet
this end, we felel thait there should he first:-a definite spetlirig fipl ini thev placirrient service
of the Veteranrs Iureau to eliminaite lost ltime bet e en di-cliai'g, *f I lie t iainev froml the
Ariniv and placemient in] industry. The delay as nowv existing apphears to b~e (lestrrictive to
lie rinonrle of tlife soldier. Second: wev feel there should he soirie rrit hod of checking rip) onl

:0) thle occupattion or faite of those trainries whor (10 not app~ly to thle Vetteransi Brealu for
pla ccii icr, a1rid b) the souccess ir faitiltire of thle t ra i ricrs )hacr '( inr indih ist rv by the Vcte' ranis

luircaur. This follow-rip service wouild appe~ar to) he the (duity (if the Veteranis Buireari.
It riiight wvelt he acconiilhished byv givinrg greater freedoml of aict io arnd aititliorit *v to the
Vetcraiis Burreari's rep~resenitative allocated to the O ld Farmts Conivalescenit H ospital * * * *
It is re'commenidedl that p~roper rep~resenitat ion lhe rad~e to the Veteranrs Bureau for the
iiistitutio hn of a prpe foVwii eri nyb such a service cain the sucecess or failure
of t his rehiabilita-tion programn bec prorperly jud(gedl.

d. At, present, the Vet'rains Burirati hais alithorit v for returniriing to thle O ld Farms Con-
vahescerit Hospital (kluichrgedl soldiers atin sailtirs who maty require fuirther special training
for a civilian occupation. It (does not appear that this authority is iitilized to the extent
that it shouild be.

Early *vin March 1945, an agreement '6 was dIrawn Uip andl was confirmled
by letters exchanged between the Administrator of Veterans' Affairs and The

d) Metioranitita (Col. IDerrick T. Vail. N C sen jor consultant in oplit imiarnlogy, E mrropein 'i'leat er of 0rwrat ions,
for Trhe Surgeotn General, 15 Jan. 1945, subject: Report o)f Visit of (Col. Dlerrick- rI. Vail. M C'. to %'alley Forge General
Hospuital Phboetnixville. Ila. andOld 0 F1tarmns Cotnvalescent Hospital ispecial), Avon, Conn., ýr-t3 Jan. 1,415. (2) 'See
footniote 34 (2) above.

1A greetment respecting thle pirincip~les an I proce' lires to he appldied by piersonnel of thle Army valiul thle Veterans'
Admini iist rat ion w ir h reference to r lhe wervices to be tprov~ied for blinmded serv icerneri who are admuit ted to I bie Old Farms
Con valescen it losp~ita at krvAonn, Conni. (i \fiar. 14345.
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Surgeon G enieralti wlichi coordinilate ethle two ag(encies foi. thle blind ill alilt eff1ectiv
fit, Iito I I As tle resutl1 of t Iisl" eitei thle Vet era Its Adlium istla t 101 as-
signed to O ld Hart o aeci ospitIail t wo of its st afi' whlose duties; wvoiih
be to biecomte acqI til t it ed wvithI eatchltindiled bat' atckgroundl t raining. edltca-

lioll. abiilitiles. r-esiioitse to orientaltiloln, at~ riiehiablilit at ion, and~ slituiir matters,

so t hat oil hisl" t1isclar".v front I lIe( A1.1iu%. there would lee no de i Illua1kilitg co(it-
tact wItl Ii hi1i arid sceefig thalt hle wvas properlY placed. Th'le Vet eranis, Adnuiui-
ist rat ion also grelto th~idvle bindjled Soldier, while lhe \vns still at tie

specia1l hospit al. wit h11)1 a por able tXIpewri~tver (wh ichli might be Si ainhi id o;. Braille)
at Braille slit Ie, antd at Br1aille waltchi. Ili N lav 1945, it wait rcat officer itssigiied
to t(le Ol F1Ilarmns H ospit al I. ho was th lorozlilhv familliar hothI withI the progrutni1
for tilie blintd antd wit Itilhe ntachliierY of tilie Veteralts" Admintiist rat ion, wvas
releatsedl from tilie Arnmy anmd was assignted to thle Vet era us' Adlmiliistniat ioll to
Serve, as liststistalit 51 )'lI'eriso1 of alilt ag"encyv for tilie b~lind wit hin tilie A( l i-
1st rat onl.

The ag-reemnlet t igited 6 M Iarch 1945 by thle Vet eranis' Adunin ist rat tuim and1(
tlie Office of tilte '-tirgeomi Geiierail pr'oved( to lbe excellentt bioth itltm tl pr )lcpl mid1(
ili working procedure. After it had beconme ftilly operative, 1aluttost all tilie

Soldliers whIo lesireti vocaltijontal ad vice a lid hielp ill placeimenit ill ei ther S(chool or
eiiiplovnaelitt rece ived Such help before t hey left Old Farms Hosp1itall. Ili i hult

tinst anices. finail at ra1ligl-el its were.( muade be(fore( t I te- vwere (lisciatrgedl. IlinI)le*-

metit lat iou of title 11igreeltleltt necesa rulv t(ook place gradually. but it %val5 evidenti
front dli first thilt it would iw successful.

Followup

O)n 14 Septembler 1945, at follo"-up Studtl w ,Nas reported onl tile ciurrentt stiltus
of 77 blinuded casuialties- whlo hatd beeii tli-schia gedl from O ld Farms C onivalescentt
Hiospit al at suflicieiitly long tilme before to( have carried onut plat us for- thle fuitur ie.
F~ort ,v-seveit were niot wvorkintg or stud.\lu at t this tline. Of t his numiber, I wals
iln tralining for conist ruct ion work, I I were p~lannting to triaini for special1 occupa-
tions, anid 6 were planniniiig to eolititutle thIeir stiuldies. One hiad~ faliled to rep~ort
for a1 job ill which lhe hiad been plalced. One wits recovering, fromn eezelllal auid
one waIs ili hospit al. rpwo dlid ntot regitctl thlemjselves as well etoligit to wvork,

andI six wvere rest imi. Two were settling, their Personal affarius. One wvas tilt-
dlecidled coiicerniiiut his fututtre P~lanus. Tlhree uint ended to wvork later, and1( thlree
were acetively seekinhg wvork. Sevent were unwilling to work, includling one mant
who refused to see tile uinterviewer. One man was traveling, and( another was
lift cliiiikiut~yZ

TPhe :30 blinded Casulalties workinig at this time were engaged in a widle
variety of occulpat ionts, One hiad his OvNN1 insurance busuiiess, olte his own

grcrfour t heir ownN1 fariu'ns, andl two their Own pouiltry. iuisiuiess'. One \%-Its
working onl his faithIer's, farm. Onle wats at tax collect or. Oute wits operalting a.

couice.sioit s1 tand. One was a teachter of thle blind. Five wvere working in
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factories doing machine work, one was doing aseil)ly work, and two were work-
ing in electric shops. One was working in a transportation company and one in1
a restatirant. One played in an orchestra. One was a stock clerk. 'T'he
remainder were, variously, a leatherworker, a guard, a radio repairman, a bus
mechan ic, a rope manufact urer, and a stamper.

Evaluation of the Training Program

The original program for Old Farms Convalescent Hospital (Special) was
prepare([ in June 1944. It was revised in January 1945 and again in lJune
1945.37 Fundamentally, however, the original principles and mnethods of
social-adjustnimnt training were not changed in the revisions. They were
merely better defined and strengthened as experience proved their value and
practical)ility. The basis of the program remained, as it had b)een originally,
to restore self-confidence through activity and to train tile blinded man actually
to (to things in the real world, with normal human beings, under conditions of
competition. Motivation for the program was provided lby stimulation of the
soldier's interest in his own future.

HONORARY CIVILIAN ADVISORY COMMITTEE

In *.Iarch 1945, The Surgeon General appointed an Honorary Civilian
Advisory Committee. It was the function of this committee to survey, from
time to time, the Army program for the blind. The members, all of whom
were prominent in work among the blind, consisted of the following: Dr.
Robert B. Irwin, New York, chairman; Joseph G. Cauffman, Philadelphia,
secretary; Col. E. A. Baker, Toronto; Rev. '. J. Carroll, Boston; Dr. R. S.
Cheek, Raleigh, N. C.; Dr. G. Farrell, Watertown, Mass.; P. N. Harrison,
Harrisburg, Pa.; Mirs. L. Johnston, Jefferson City, Mo.; R. Henry P. Johnson,
Tampa, Fla.; W. L. McDaniel, Washington, D. C.; E. J. Palmer, Batavia,
N. Y.; and Peter J. Salmon, Brooklyn, N. Y.

At the organization meeting 21 March 1945, three representatives were
chosen from the membership to visit. Dibble and Valley Forge General Hospi-
tals and Avon Old Farms Convalescent Hospital. The report of their visits
contained many practical and useful suggestions for the improvement of the
blind program. The most important contribution made by the committee,
however, was its assistance in establishing a liaison between the Army and
civilian agencies in the field of the blind and in erilisting the cooperation of
civilian workers, which was particularly necessary for the Veterans' Adminis-
tration phase of the blind program.

37 (nder (late of 8 April 1946, Capt. Alan R. Blackburn, Jr., MAC, director of training at Old Farms Convalescent

hospital, provided an evaluation of the activities of the hospital (appendix E, 1. 569).
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SUM MARY

The program for the rehabilitation of tile blinided inl World War 11 vcn-
bodiedl at iew conicept of thle responisib~ility of anl army for thiese casualties.
Thle p)oint of view~ wvas necessarily maintained that, from the stand~poinit of
useful man11power, which is anl army's chief conicern, a blindedl soldier wast, of
no further valuev to thle armle( 'ervices. In the early monthus of the wvar, lhe
Was therefore dischiargedl from service as p~romptly as possible (that is, ats Soon
as his wound~s wvere hevaled) to tilie Veteranis' Administration, which was charged
with thle res-poimsibili tv of his reha bilit at ion.

As thle wvar progressed, thle p~olicy of prompt dlischiarge Nvas (discarded, and
tite blindled soldier was retaitiml in anm Army huospi tal munitil lie had achieved~
maximum beniefits from hospitalization. During t his period of huospitaliza tion,
his actual rehabilitation was begrun. r[his policy, however, wh ile an, improve-
mlent over the earlier policy, still did not completely solve thle bli ndhed casnalty 's
prob~lem. The gap between his (dischlarge and the assumpltion of responsibility
for him by the Veterans' AIdministration was still too great. Moreover, thle
Veterans' Administration did not have thle personnel nor thle facilities for thle
conplet ion of Ids rehabilitation and for his social adjustment.

The finial step) inl tleu p~rogramn for blinded casualties was the establishment
of a convualescnt liospit al wit i facilities andl personnel to carry out thleseV
objectives. TIhereafter, tdie blinded soldir was not released cithler' to civilian
life or to the( Veterans' Adminiist ration until lie had beenl put into tlie( best
possbivl physicail and mental cond~it ion, until hie had receivedl aill possiblle
benlefits from tilie extensive Army facilities for medlical an 111 11rgical care, anrd
until hie had lbeen taught the special techniques, of living which tlie( blinided
mail must know.



CHAPTER X

The Management of Intraocular Foreign Bodies
in Zone of Interior

Gilbert C. Striible, 11I. 1).

III World Walr I, wouinds of t ie( e~ve wvere estimia teti to nunilie1r 8 percenit
of till i iij ii rCs, 11 rathI ler suriprisinhg proportio l ll hlview of the faict thaiit thle ex-

poedocla i surlface comprises, only ab)out "Oon of thle total body- siurface.'
Ireticli tnrh t i g, wvas thlougIlit to liave coltrit ilit e(l to the high1 incldidece of
this t ,lye of injljur.

lIn World Wvar it, the inicidence of liltralocuilar foreign bodies was also
high for a1 Iliiuber of reasons", iiicludiiig the extenlsive uise of hi tid and wvater
flu iies, hoohvt rals, greviladles, r'ocket projectiles, ain m11 ortar shells; the jlt ro-
(huc tioli of X-tv* pe wea 1)011s; theiv hicreaset t emlpo of aerial wvarfare, t he uise
of sulicide phill ies, an Ii1 tli adIded I w cigli of illotlerli l)oni h)s a 1id 1)01111 loads'
tbe uise of plexiglass ill planes; and the possibility of inijilry b~y faihllic iiiiisOlilW,
flvi hg glass. anid wood s-pliiiters. 11wll fact or of allied1 aerial superiority had
a grood deal to do, for obvious reas'ons", withI the iiicideicev of lilt ra1ocullalu
foreigni bodhies.

Lagrange, 2 il 1917, pointedl out that bat tie injuries of the eve are likely
to be severe. It wvas not unu11sual, ill World War I, for one or mlore thirough-
and- hirolugh injuries to be incurredl, inl addition to the( retention of single or
mul11ti ph' fragmeivits. severe ind(1irect inijuii res were also frequenit . as t lie reýsullt
of fractutres of the bonly orbit and also its thle resuilt of silitilta iiiolus colicus-
sionall l11lblst injljuY. Thie inicreaisedl velocitY of mlodlerli weapouis mlade these
types of in~jury evenl more commllonl Ill World War 1I. It was not inlfrequent
to ob~serve, ill thl(' absl)'lev of actulal ocular penetrationl, suich (111amagek as,- dis-
location of thle lelis ; traumla tic cataract, It ' llemfia, miassive vitrevous hemnor-
rliage ; ruptutre of t ie( chioroidl and~ retinall retinial (let achlimel tIraltima tie
chioriorel irulis, especially, involvinlg. thle mlacullar areava and~ s-evere orlbit al hem11-
orrliag1e- withI prolptoSis and evenitual opt ic at rophiy. XX le damlage of I his
kind was present inl adIditionl to the p)resenice of forevign bodies, the Prognosis
waIs always ext remely grave.

I war Intjuries of te Ew ye. NI.X .1ust ralia 1: 6144fi (supplement 16,. Ma y 2! 154N3. (The cited 8 lwreent is based
on WVorldI War I ex~ trience for 1914-15. In the Amnerican E xpiedit ionary Forces. 1W17 IS. eye injuries accountvel for 1.4
percent of t he 1)3.53 admoissions for hattle injuries. excltudlog gas caisualties.)

2Lagrange, F.: Ues Fractures de IlOrbite par P'rojectile.(Ide(Guerre. Paris: Nlasson et (Cie., 1917.
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'rhe terrific wound1(1ing effects of nlO(1elrl 1 igh-veloci tY missiles alway* s
hadI to he t aken injto0 accoun t in oc ular Ibnjuries. C1allender,' w hose wvork was
lhase(I largel1y otil ballistic Studoies madle inl World War 1, poinitedol ot that tile
wvounldihg. ('flect of ai missile equials tile cube of its velocit v. Ile estilflil ted
t hat the Nvouiolding effect of a 11 2-graiti bullet from a modern rifle in pass*aigc
through thle hips of a goat is equivalenlt to alplploxinliatelv 19,850 horsepower.
He also c-alled at tenltionl to tile fac(t thlat Small fr-agmlents fliving off hig-11
explosive shells have strikingo velocities nevar tilie burstinug, foiult of thle shell,
Or more t ha ii twice thle initnial velocitY of tilie rifle b~ullet . The fact that tilie
wounding power of a missile equals tilie cuibe of its, veloci t ,v explains. h ow
SeVere ocular11 disoriranizat ion1 caii occur wh-len even very small metal flralrnwn ,tS
eniter tL~e Orbit at extremle Velocities anid have nio conitact with tilie eyeball.

COM POSfiI ON OF INTRAOCULAR FOREIGN BODIES

Lime great importance of notnmagnletic foreign b)odies which lodged wvithinl
thle eve InI World War 11 is ch%.1. from the exp~erienice ait the Crile Genieral
Hospital Eve Center. Of the 62 castualt ies Operated Onl for remioval of in1tra-
ocullar for-eign1 l)0(lis betwe-en 10 March and I IDecember 1945, 25 had
nonm11agnletic foreign bodies inl their eves, (tablle 5).

T1his experience was ('lt irelv 11i accor~d wit il tilie observaftionls Of WjidIer.4

at the Armyv Inlstit ute of Pat hologV, who rep)orted thlit, of tIlie foreign 1)0(1 lS.
removed fromi 150i enuicleted eves and~ subjected to a magnet test, 89 proved
to Ibe nonmiagnetic. Mioreover:, several1 of tilie 61 oljects listed as mnagnetic
ap~pearedl to be low in ironi contenlt muid responded onldy weakly to thle magnet
until t hey were cleaned and dried. Copper, lead, grlass, veget able mat ter,
wool, cot tonl fibers, and eyvelashe(s were idIentified inl the Objects remfovedl.
The cotton fibers and eYelashes, which were idlent ified1 by microscopic ea-i
nmationi, wvere present ill association wvith ot her foreign bodies. At the time
of thle pub~lic-ationl Of Wilder'ýs ilvestiatin a miscellany of unidenit ified
material was still being analyzed by the Institute, which was being aide. ( inl
the project by the Federal Bureau of Inivestigatilonl.

InI Wilder's stud 'v of 150 ('lilcleated( eves, t here were recorded 28 inistanc(es
in which at tempts at miagiietic removal of foreign objects had failed or partially
failed. Sinice vase' histories in the stu ' v~ were incomple~(te, it is unknown how
many additional attempts had been madle andl what tiegr-et of clinical suiccess
had been achieved. InI one case in thle series in which 50 small fragments had
been extracted ait operat ion, mnult :jle minute magnetic foreign bodies wer('
stil pres('lt in t lie enucleat ed eye onl gross examinat ioni, ali(I micr-os(op)ic
examination revealed multilple crystalloid particles, fibers, andl cilia. Wilder's

3 Callender, G. R.: Wo0und Ballistics: Mechanismn of iroduction of WoundIs by Small Arms Bullets andl Sheill
Fragments. War Med. 3: 337-350~. April 11)43.

4 Wilder, 11. C.: (it Intraocular Foreign Btodies. Bull. U. S. Army M. D)ept. 4: 9-10t, July 1945. (2) intraocular
Foreign Bundies in Soldiers. Amn. J. Ophth. 31: 5744~, January 1948. (3) Tr. Arn. Acttd. Ophith. 51: 5W5-593, July-
August 1947.
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TABLF 5.-Causatii'e agent and composition of foreign bodies remnoved from injured ey/es at
('rite General Hospital, 10 March 194.5-1 December 1945

Causative agent ____ ______

M ag~netic Nonnmagnet ic

M1iniefragnients t ------ - -------------- 3
Bulle1t tragiments ------ ------------------- 1 11
Greniade fragmnwts ----- ----------------- 4 1
Mortar-sla'll fragments --------------------- 5 1
Heavy artillery-shell fragmients ----------------- 13 1 9
Aircraft-bomb fraginents~ ----- 1---------------I-----
Detonator-cap fragnients ------------------------- 3
Bazooka-shell fragmnents- ---------------------------------------- 5 3
Rocket-shell fragients ------------------------------------------ --1 ----
Tire-iron fragmients ---------------------------------------------- -------
Tank-arnior fragmuents ---------------------------------------------
Jeep fragiment3i-------------------------------------------- I------------1
N itrostarch signal bouind with copper wire-- ---------------------------------- 1
Missile unknown ------------------------------------------------ 1 1

conclusion is undoubtedly correct, that failure of magnet extraction as an
operative p~rocedulre coulid soinetunies be exlplained bv unexpectedly large
numbers of primary nonmagnetic missiles, by the low iron content of some of
the magnetic foreign bodies, and by the frequent presence of secondlary non-
magnetic missiles.

In World War 11, it was not unusual for bo0th eyes to 1)e injured by intra-
ocular foreign bodies, particularly When the injury had resulted from the
explosion of a land mine. Such cases were seen by United States ophithal-
mologists at the ('rile General Hospital E 've Center and elsewhere and also by
German ophithalmologists. Rohrsclmneider 5 stated, in 1942, t hat mine inj uries
were responsilble for 21 percent of thle ocular injuries in the German Army
and that in over half of suich injuries both eyes were affected.

Effects of retained foreign bodies.-A question which always arose in
connection with the eventual disposition of a pateint wvith retained intraocular
nonmagnetic p~articles concerned future outlook. It wvas an important, coni-
siderationl, evenl when thle eyes had remainedl white and quiet, and the patient
had varying degrees of vision uip to normal vision. Prewar studies furnished
some clarifica tion of thle problem.

In 19:38, Stokes" reviewed the histories of :300 cases of intraocular foreign
bodies, 101 of which had beenm retainedl in the globe for periods var'ying from 1
month to :35 years. In 26 of thle 300 cases, time foreign bodies were of nonmag-

I Holrseli ,wider, W.: Die W irkting neuizeit liclier WalTon eln~ den K riegsverlet zungen der A rigeri. Deut .. Militirarzt;
7:417-423. July M92. Ahstract in Bull. War. Niel. 3: 270)-271, Janulary 19)43.

4Stokes, W. ll.: Retained Intraocuilar r'ori'ign Btodies: X~ Clinical Stuy. ' t a Review of Three H undred Cases.
Arch. Opdilh. 19: 2tt.-2l7, February 1938.
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niet CCifl comositiotn. consistinug of copper inl 13 inlst alnes, brass Ill 5, lead inl 5,
glarhss Iin 2, and stone inl I. It appeared that t he tbeat ion of thle paricl e wvit iiin

tilie globe det erminiied tilie po(ssibililtN of ti i., t r titlioll wvithlont cau sting seiolUS

('otilplica t lolls. It wats observedI th at when the forevign laidvN- )odged inl
the ant erior ch'lni tier of t ile eve it mnigh t beC retained for a n umiber of , %-ea's
with pi-prsei'vat ioll of normal vision, likewvise, when (t(li foreiizui Ibodl Was
located Ill thle ret iia , or 1et0111i1 anidt sciera,. it could1( be well tolerated. I Iowever,Vl*
w~hen tilie Jpi t iele was ret a iiie Illi thle V it reou s eli a iii er, (0111 plicat jolls. alw~a v .s
arose which ledl to (destruict loll of, vision (Ililt to liveit is or. paiioplit haitnit is and
to eventual loss of thle eve. Also, i't'aitdless of its loca tion, thle ret eiition of at
b rass p~article ill tilie globe led, illitall inlst anijes, to elitinciat iou . Ill fourt cases
ill wh ichi silei'osis was pre'sen t, th e con d it ion disa piwared com(pl llete(ly a year
after tilie foreigni body had beeni remiovedl.

As a result of t his stud(1 v, Stokes founid no supp~lort for t he( viewv that thle
retenltioni of a foreign1 bodlv inl 01ne Ve * ii VV ' C lils 11at lete ill nlain1iui11t ioll inl lie
otlier; Oil tile ('0111 ni * v. s *vtllpi t hi(t i( 01)1 t llllilliti dleveloped' Il hi iis seriles, onl v
whenl there had been Ill-ad vised effor-ts at remiloval. II e conc'ludaed, therefore,
that wheleu tile comlposit~ion and1( locationi of a til racia oreigii both[N are
favorable, it Inia v be retaiiiedl, perhiaps, for the enirel- lifetimei of the patient,
wvitoluot, exeit ilig. tile e'Ye or. ([ttliist ( tubngiormtal Vision. '()em sue' i
Mtated, ''that such a pat ienit could not have fared better had iiitervent ion been'i
adlopt ed * * *. ibowevet', tile p~atIieint mu1st be tunder tilie ol)servat ionl and1(
(care of a competent ovilhist for a petriod of Years,''

TFhe relative inlertines's of variouis tmaterials, was sutmmarized by Saviii' 7 il
194:3. Gold and quartz ate inert. Iron aind steel cause siderosis. ( 'opper
may produce ('ataractous (cha nges, esp~ecially post erior cort ical opacities, as

hie result of hemlilical act ion. Glass mnay' remnain quiet for 10 to 15 Years but,
soiu1t'tillues caulse's a Violent reac'tion. A particle of 'oal mayl raIT111 qiiiesC'n t
for -years, as mlay eyelashies, unless til hev fottm tilie nucleuis for epit helial c 'ysts

or pear t umors. Alumiinunm alosaekelY to p~roduice iritis, adhesions, and1(
opac'itie's of tile lenls as tilie result of mild chemical irritation. It wtas Savin 's
oIpiliioll that anl at te(mpt should alva *vs, be made to remove b~rass or copper
ftagmleuits ret ainedl ill tilie glole. I le re'ommndiedtl( a scleral Incision and
hie Ilse of forceps gulided byv thle electric oplit halmloscope.

LOCALIZATION OF FOREIGN BODIES

Localizing Techniques

Every patient with bat tie injuries of the hevad was exalminedl roentgenolog-
icallv to de(termine NvhIethier iuitrflo(iilar forevign bodies wvere present. I t was a

7SaVill. L. IL.: Treatment of i'erforating ocular Injuries. M.I'ress 2(K): 131-13s, 3 Mar. 1943. Abstract in Arch.
Ophth. 34: 338. October 1945.
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rathert' freqteli t expend iele to( finid thletit inl the ev*yes of patienits with 20 20
visiol ald (I~lete ve, wh had lioistiirY of ocua lIri1;

lRoelltgelitilogct'XtlltiW ied bU oltwt lIocal~izat loll studties wheleiver

foreign boudies wvere fontiti. TIie- stutdies were Uhalwas t ilite coulistuiiiuiglit

theit ( 'ril I( el Ierai I IIo pi It I I E~vve I Ieter t heyv, sonilel i~leS re ireul 11 1(1 USv I sblchIIs
hours of couit itillotis work oil tilie paUrt of tltt' roeuitgreliologist . The letgt Ii of
t inie conlsu mlet . hiowever, is niot stirj-pi-siuig. wh Iieit is, recollecte cthtItat someit inies
a,-S IlU liv as 15 .i)or iltore Frt i opmi j e pariticles were' folti id ill d ie regrion of tlte
orblit lit tlie( t inli tile lreliliIIllarIv scout filmn was made and that iauiv of thle
part icles, wert' (f inir~o~esize.

th'le localiziiii, tectllni(ques elilploved lit tile e've centers ill tile Zoile of
Int eritor were for illte tIlost parit th1 ose alread , v test edt I) v ex jiieu iev. The -;vievt

iliet hot1 cotit ili tet to prove as satisfactorY as- til ,v uilethiou. Thie SlIppleLnlelitail
tecliltiqite dtevised by M Iaj. PatI C.* I'lal )N1 '2 provedt of gre'at valuev in
case's ill whiichinm ru radlioipatjti pariticies were idlt'iioii'.zrat ed ill tilie orbit.
This techiniqtie was offert'tt simlyj~\ as a1 mlethlod of s~llort('lil*1 tile sttl~ln- b)

etinminatitlig aiiv of title palrticles froml cotlisiterat ionl. It is carried out as
follows;:

A twetill v-five (ti it piece is abouit tlie( (diameter of thle eveball, which is fainl v round1(,
(kolilciitilig- the bulgew ailtvrior which amiounts to about I nin. Thle Sweet localizer depends
partlY onl lie fact that after thle liall-coiii rricliariis~ii is -tripped," the ball is on~e veittirtiter
frorii thle voilita and( its rotd is ainlitr ill the tIllil-vertical, miid-liorizontitl plhanie intersetion.
If the arml for the' ball shadlow is Itrojicteil anid a perlieniticiilar is ervetett to it at I c-it. from
tw siehad~ow, it sltotild he~ taligeritial to Ohw cortoiv. This ri-hitionship is4 not vh)uigi )'d by tile
the~ shift toward the feet. Allowimug I nin11. for the bulge, a tw('titv-fivt cen t piecevit* va he

placed oil the film ill such a1 niarritr that the( projected line( passes thromugh the center of tile
coin. .1 Alght pencil liet( drawn airoiund the coin will outline. aphiro.\inintel 'v, Ih l4e eyeball.
This mlay be, donev onI tin', second view as wvell. AllI shadows falling within hothi (of tlie( circles
shloulld hItv loucalizetd, as sholild auty which fall at the rHil or juist beyond it. Many will hue to
the nasal s-ide or the temnporal. bilt any' which fall ttuitside oili MWn or the oliher. oir bo0th, tivetl
not1 hue (liartid, thus sliortt'rinig thle work anid dimiiniishiinig the wniuriter of shladows which mu11st
h~e uheuitified onl both views as.bin (luteý to the( sanlie foreign btihy.

It luti1st be stressed that all1 foreign bodies appearing iii both tof th lecircles are not tieces--
sarily ill thie evibl l I, atd iclompI let e p lot tin g shotuild b e ca rried outit for t 11(01.

.Ierve~v,ý' inl 1944, dIescrilbed anl orig-inal methiod for the localization of
radtiopaquei( foreign b)odies iii t lie glob~e. After htil globe fadll([ ben ane'sthletize'd,
a CuIrvt't eve iiveele Which accurately fits thle Curve of tilie glob~e at the IiillbitS
is, select ed. The point of tile needle' is inserted hiveatIi, thle 'onijunlctiva at
the limlbus. ait a point 5 mmll. from its finial dlesired posit ion. The nieedlle is
thele inisertedl bllceath ti lie couli ullict iva for ani addtit ional 5 mm11. L~at eral anld
ant vrFopost ('nor rotil t gretlogra ins, atitiretultd ait a distanlce of :30 nichles, with tilte
tulbe ceniteredl over the affectedt eve. It is essential t hat the eves b~e fixed in

Aid itt Localization of Foreign Il~ody inl the Evk,. Butll. 1' S. Army M. Dept. 4: S-9. irly 194.5.
.1 ervev. .1. W.. Jr.: k Simple i et hodI of Localizinlg ilt va-oicular Radi jpattue Foreign Bod ies. Eye. Ear, Nose &

Throat Monthly 23: '2269-27ti, July 1944.
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the st raighit alleadl posit ion. .Jerve~v chtillne( that nlieltsurlfentents maide 1w this
method0( are (quit e accuiratte, b)ecaulse distortio oltit 30 Inc(hes, is tiegligible.

Anlot her aid to locatlizait oln, suggoestedl by Spziet il,", consist s of slit ul'ific
metallic ring~s (6, 14, 18, and 20 mini. lit dianiiiter) onl the sciera b~efore atritero-
Post erioir roeii greltogranlis are Iliadhe. Spaetl ai lso ad(1vocate t~i le use of St ereo-

scopic & not tg.orm lin preferentce to Sili~gle-plalie filmts Ill ('eliaili cases of
il raocular foreign b~odies. Maj. Harold G, Sclteie, MC," advocated thle inl-
ject iol of oxygeni inito TenionI's calpstle before roentit enogrra piy as anl aid to
locatlizatioln inl Ob)scure cases.

Most of the ophlt halnmologists who servedl ill World War 11 had had some
previous exp~erienice wvith Itile ( ollibIerg colitact -letis I ecliltiqile for tilie localiza-
tion of initraocular miet allic foreign bodies. Thi s met hod conisists of placing
a conttact ktel- withI four lead niarkers o11 thle cornea before takinig, literal and
post (TOi lt erior roeii t gelilograillis witl tiiIlie patienit ill tilie ('Ii u-nose positijoln.
Thle mieltsuremeliets secuired from thlese two views, are( plotted oili a sectiontal and
oil fill anlt erior chlart of thle globe. The film mneasuremenets must be redutced
1) a corrective factor of 10 percenit to allow for dhistortion resuilting from tile
dlistanice lbetw~eelt tilie filin and tilie Object.

S'Iliorpe, 12 wh~o (leViSedI a1 lii(lificiitiolt of tile method, Poinited Out the fol-
lowinig inherent faults lin thle ( 101erg tlens: (1) It is made of glass andis1
thlerefore fragil1e; (2) it may be puished downiwatrd by tile upper lid anld thus
assuillel a p~ositi101 ill which thle conitact lenis anld tile visual axis are not coaxial;
and~ (3) it is sometimes dlifficult to remove because suction develops betweeni
it and1( the eyeb~all. Thorpe's tlens is nianhe of plastic, and :3 small holes are
drilled inl the margin at 3, 6, and 9) o'clock so t hat it c-alt be anichoredh to tile,
glob~e by seleral sutures. A small veit hole dhrilledI just iniside tilie limlbus
permits easy removal of thle tles from a traumiatizedl globe.

Locators

Thle Berman locator, which w~as available at some of the eve ceitters ill
thle Zonle of 1ltterijor, Was dJescribedl byN Minjsky 13 as follows:

litit adiagnostic rod is placed the eqtiivaleiit of two tratisforiners--one ini the handle
and thle other at the tip), which is used to seairchi for the foreign hody. The p~rimlary coils
are connected in series to a source of ailternat ing current. Also in series, thie secondary
coils are connected through an anphifYiiig unlit to a voltmeter. When~r an al~eruiatiiig cuir-
rent is sent through thle priniary coils, a current is p~rodutced in lthe scuondar * coils by indlti-
tioji. The inistrumrtent has a ineans of equmalizinig (balancing out) thle voltages in the Second-
arY co ils so t hat the n~eedlle of thie volt meter Wvill reacd applroximnately zero, since no current

"'Spaetht. F. IB.: Removal of Metallic Foreign Bodijes from the( Eyeball and Orhit.J.A..M....... 1201: 9-6.31
Oct. 19-12.

11scheiv, ii . G~j(l ani iodes. 1'.J..: Inject ion of 0Oxygen lInto Tenion's C'apsutle. Arch. Oph th. 35: 13- t4 tanunary 1946.
12 Thorpe, 11. E.: Shell for Rtoentgenographtlic Localizat ion of lntratcular Foreigri Bodies; Modification of ('otnberg's

C'on tact Lens. Arch. ( tlthti. 32: 497.1 )evtttt hr INA4.
13 Miinsky. [L.: Tiratsscler-tl Removal of Intraocular Foreign Btody With thle Aid of the Btermtan Locator. Arch.
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flows bet weeni thlemi. Now, if t lie coil in thle till of thle rod1 apjproachie, a ulagneti Ic tietal
(the foreignt lo(Y), thle lialaiiced intitctatice is (listtirbed atid a (liffirelice ini potetntial takes
place ili the secont da rY circitit, whichi results ili a flow of cuirrenit. Tile attmiott of this
current, showni by ti( dl(letlct ion (if thle needle ill thlv voltmuteter, varies withI thle size of thle

metallic particeb til(l withl its diistaiice from the till. At the greatest p~oitnt of (deflectioni,
therefore, thet till of the locator is imtmtediatvil'y over the foreigni bodY. Couiverselv, as the
locator travels, away from tlie( foreign body, t lie deflect ioul of t lie tIeedle is lessenled....
The instrument respetids best to iron and steel, and less effect ively to copper, brass4, silver,
aluiminium, lead and their combiniuations. The dtiffevren tiat ion of a noniliagiletic foreign body'
from a magnetic one( is easilY ma1.de wlvien th lie nedle of the voltmneter does not niove at all.

rlThe Bertnian locator lit thle Valley, Forge General Hospital Eye Center.

was proN, If tit it sotund~ at tachmtient which permit ted til auditory response

When t it wias lbrotiglt withiun rangev of ti( lie magntic foreign body\, Inl
add it ion 1 vo Visual respon se reg~istered oil te (I dial ind(ica t or. Tile ('OIicII-
sions of M~ Iat'. A~lber't J. Abbott, NIC(, concerning t his p~art icular instrument

were as follows: 14

1. The Bermnan locator will (letermiiue whether or niot the( foreign body is tmignetic.
2. WVhen thle expostire is siich as to p~ermiit adequate manipilulat ion of the inst rumnent,

localitzatiton catn lbe actiirat 'ly Iperf(ormiied.
3i. The (dat a obtained~ by thle ume of the locator whleni correlated with the( history, cliii-

ucal findings, X-ray localization and diagnostic app)Jlicationi of the mnagniet, give the Ol)litlial-
Itmio igis t addlititoialI evid en ce onl whiichl to evalIu ate ani in traoctit a r forvign body problemi.

-4. The use of the inst runient us simnple and rapid anid p~rovidle.- a quick ineans of
checking the posit ion of a foreign body after application of thle magnet.

5. Fo reign bod0(1ies locat edl nea r thle posternior poile of thle eyeb all letnd( thle tii sel vis less

well to the use of thev locator than those imore aniteriorly locatedl'
6. M ult iple magtiet ic fragnients iii the( orbit or inl the tissuies adjacent to the globe

may prevent, satisfactory utse of the( inistrumienit.

Ocular Endoscope

The ocuilarl endloscope dlevised b , Thlorpe,"i onl thle principle of thle cyst 0-

scope andt tilie phlarviigo0scope, was also used Inl thle Inatnilgemleii t of int taoctilar.
foreign bodies. 'Illiis, Inst rumnett is it specially dlesignied Invert ed (ialileon
telescope comb~inedl withI a soutce of illutninat ioll and a finle forceps. It is
2.5 mim. inl (ianlleter atnd pernits a view of at fieldl 12 mmn. iii (diatmeter at a.
(list a ite of I ittcli. 'IThe Shiape and1( Size of i( lieljt raocula i foteigni lbol (1' v eer-
mines thle type of jaws for the forceps. A sciss5ors attachimenit Call lbe ised
to cut vit t't'0t1 bands tund~er (direct visioni. A scleral itncision 8 11m1. long is
requtired to admit thle end of tilie inistrument.

With Itit(l aid of tlie octlar elidloscope, accordling- to Th'lorpe, a dfirect view
of thle intiIerior of tilie glolbe is p~ossib~le, andl, with i a minimittnmatnaipula tion of
"smithl inistrumiients5, tilie amouint of gtuessing lin the searchi for nontmagnet ic
lilt t'it it reolis foregign b~odies is mintimizedtlland t heir removal is facilit atedl.

I AbIbott, A.A..: The I'm, of thle lwiernall Locator ill thle Rvleoovaut of Iutrzi-ocuilar Mitie kriu uti . ieai t
the, NI ilitairy 0111italmoiiigical Ntection. ('rile I riereral tosictial. 30) Nov. t1945.

ThIlropi. 1t. F.: Oculeiar liuloscopev. TIr. Sect, Op)luith A. A. A., 1931, pp. 210-291.

41:;755'-;)7--l f;
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Factors of E'rror

Accordling- to Schw~artz,`' thle factor of error in thlt te liglorlli
est ju Ila1 t 1(1 I I t I Ilie po)itI i I I 4)f in ijut raotiular foreigni body~ ranges be't weeli1 5
iiiit 10 petrcenut. Tlhis elrorl accringtli to M insk ,v, is iircueased whentuever it
is ni'eve1i IV Ito list calipiers, protrlactor. mlillimelteir 1-ide.an .iiol ueritljoial aliglceý
t4) marik if potiint o)11 the sclera corso ndt ~t~itn~g to I lie plott1inig ouil a chart. Till'
exNpterien ce of Arnil api it I ialiiologrsit was ill acco~rd w ithI thiese ticl-sivat tions.

This was ilfit) 10way a reflectio 1) oil thle wxork of'thIle ro)euitgt'uolo'zist. As at
mnalt e of fact, it was oft eni ext -iclil v difficuilt to niark ()uIf tie sclera filie exact
site jindicat ed by Ilie localizat ion chart. Mar kinig was e.Ja'tially dliflicijlt
wihen thle foreign body was apparently filr posterior and whell lie globe had
to) be oisphIaCd mnarkedly, to One s-ide.

It was foundi that thle aiccuracy of roeuilt gel 14 ogie local izatiaoi was' also
likely to bePt loweired by thle pueseil( Of t i o r moe of114I athle following catidit ionis:
(1) Oubital vaiajinttls tiiistitl) 14) ,v is or d1isplacemenllt of itll *4v) thit' orblital

walls andI resiultinig ill all abniormial posit ion of Ilthe globe: (2) ocullar deviations,
sluchi as very pototl. visionl, lii st agillnis, st iabjsnii is, photophlobia. or- painl, which
nIad' Ilt'e patijenit nula Lile to keep lie litds Opet'i lor th lityeVt fromt thriftinug during,
tlit Iotalizalt 14) pltotet iii't antd (3) almoirninalitis ini thle vol p l~or athte g-lolbe.
which nIiggit be diiie Ito at rophyi as well as injury. and1( which wvere otteii not
v isiblte fromt thle fronit (as ili cases w here faten I iniig of tlie 'globe was limited
to lie a' -,I of a plilckeled scleral wtllind ) Ill just alces of 'globe' abnorlmalit ies-
teven~ a slighlt varilationail11 lih c aulst' sterious5 I iaimcuacies ill localiza tion.

For thlese reasonls, Arnill op~hthalmaiologists btelieved that localizat ion by*
lt'e Bermni li octaIor or. soiiio similar t echnIiqu ~e was (Itfiii it el , indlica ted. in

add(1it ion to uaeni It'g itltolgic local iza tion, iln c'rt a in inst anies, of illt raoclllal'
foreign botdies.

TIe itchieck locaili/atilt 41 technliiiqlue descwribetl by IA L. C ol. Gilbert C . St rulllt,
100 ~ anti ('apt. I- A1 001 'rol.\l ' mcosists of affixing a p~itece of lendo slinvingi to at

black silk t'*ve slutulilt whiich is St'wt't tto lt'e sc'ler~iat lit'th point inidicatedt by*
prtevions roent'1tgenlottgitc ltocaliza tion11. ~Post t'rto lit eritor an l11 atIeralI rtelt'i t rt'I 1-

granlis, withI th li'lat iet'is eyes ill thlit primiar'y position1, arte tiktii ill thet tpJerat ilng
rotpn), wit il tlit(' port ablt' X-ray 11aci' se. If an1 acuila iniis't has1cl I t't' ieentdetachieth

it is tempor Iar'11ily seculre'd It) its, 11tolinl attIachmtent whl ut'helt films arte bteinig
taikeni. AnyV pre'viouisly p)la cedI1 iiusc'lt slitur- are' 14 kept stetrilte by p)lac'ing. thIinCI

plaist er. if rapid tlevt'lolm'I stoluion is usted b) * lit'e X-raY deltpartmentlt thlit
films taken ill ti( liealtrat ing roomn canl he4 retutrintet for texaminiationt ill thitir
wt't stalt' within 8 niinutvs from the tint' t hey are takten. No brteak in stterile
(eoh Ii (uit nieedt oct'ur if thle cassette is placed unde41r a1 sterile towe'l whlile' I lie

11 Cited by Minsky, see fooltnote 13. 1). 216.
17 stie 41, . C.. and ('roli, L. .'lTechnical I(M1,iint'ninls in lii' Remnoval of Miagnetic Foreign Bodies From the

I'ostierior Sk-gioehI of t 1o Eye. Anm. .1. Opliti . 'A): 151 I16). Fehrtiar3 19t46.
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pictulres alre Ibeiligr iiiade. an rid o timle is lost tif li pat ienit is r-ed ralped whiile thle
filiiis arle b~eing, developed. It is, imlpo't a ut 11at tlie( lead mar11ker. use I be alp
pr-oxinaiatel v 2.5 lbv 2 nmii. Ill sizeIO, til av oihle size diflrer-oit fr~oml that of th e
rc(taiiiell liltra.octliar forint"l lbodI , \5,0 that It will be ait once evident, vlienr th
fil~iis "rre reld, which Is lIhe marflker anld which1 is l ie( for-ei'u' hotly.

It is at once cv idei it fr-om t Iew chec,(k poster-oz nIIt( erior- I uItII whet h Ier t I Ie foreignr
lbodlv lis bef-ni iiiised l tiit(li ver-tical or- the iorizontail plimle. aiid it oiice evi(Ieiit
froml thle lalt(crall filml whet her ailn v errlor lias, beenl Iade iti t wleat eropost eiior01
or, vent Wa I e~rhIdian . If til error exists, it 'is a simp~le nialt t er to mlalke tlie( cor-
r'ect ioul Iindica ted fr-oml tlie( known locat ion of th e nia r1k er. Atthie ( 'ri-le Gen eralI
I lospittal Eve(, Cenit er, thIis miet hod wa-Is fouinrd pact liiclzaIr* v 11sef1ul ii cses Ill
which repenteld localizatlions varied I to 2 nmmi. arid placed thle part ide elifier if)
or. out of tlie( globe. It vals al1so 1nsefud Ill cases ill which it was I elieved that tIie(
fragmlent wasIt embedded ili tite cilizirv body, choioroh, or retirnal. Forchzrni bodies
ill thiese regionls alwayvs reqluireo 1)1111iciltui'ly precise localization (p. 222).

SURGICAL MNGMN

Indications

A number of conisidlerat ions. including- locall eirclumlst aruces. (let ermined tlie(
ratioriale of t hera py of init raoclida i foreign bodies (lurIing wart inie, juist asdrn
t llines of peace. The basic Ipririciple wvas thfat no fragmenrits should be left ill
thle e ,ve longer' t han was necessairy,. The numerous authieniticat ed inist ances of
salvag.e of thle eve by promplt remlovall of foreign bodies substantiated that
p)riricijple.

On)re favoralble c ireci lls( amnce coricernirng c'ert aini intiitrocular foreign bodIies,
was; pointe clOut bY 'Fishler. ' who stated t hat metallic partidles stnrkirig thle
(e , e are si (erile (Ilne to terr-ific hleat er-eated xvilieni tlie( partidle flies, off tlie( mot her
Object. dire to cleavalge of thle 'ryst allinle st ructi ure fr-oml two mlet alls st iki rig
ellch othler.'' Ilec was referring to the 11( linst riall accidlent s of peaceetimle, it is'
trune. hbrt ]it-is remnarks, are even 11101-e applicable to ba.t tie' cauisaltlies, -silic(e it is
ProIbable that flying mietal fr-agiueiits from exploding missiles maty be addi-
tiouiall ,v stcr'ilized by\ (hne terr-ific heat of thle exp~losioni.

T1,re policy in Wor'ld Warl I I was to grive casuialties with intraocuilar foreign
bodies first pri*oril.\ ill evaculat ion to cenit e's Where expert 01)htitalmiic careI wa'S
Possible but rnot to regard t hein as emfergenucies requiring surgical Irnterveiition
inl forwa rd ar-eas. Emlergency care inl forwvard inist allatio0ns wals limited to
gentle ('lea rising" of tlie( eves, inst illat ion of at ropirie arnd of a sulfoialmide or
Penicillin oiititmerit. and( tlie( app~lication of a sterile dIressinig, together wvith
treatmenit for' battle shock andl coexisting injuries. Thle patient was then

"1Tislier.P1. W.: Industrial injurics of the Eye Caused by Flying Objects. Arch. Ophib. 33: 152-154, February 1945
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evaculatedtiits rapidly als possibl)e. to al) a installat ion at which accurate, skilled,
definitive care of the oculair injury was possible.

Faor clinical purposes, foreign bodies withiun tilie eve were classified ac(ordl-
ing to locat ion into (I) thiose affectlinrg tile anteit(Ior 5('rilien t andit sciera 1, iiicludtling
thle liulbr coij nuctiva, thle exposed scmlerat cornetll tOe ant erior chaii iber,
arid thle iris; and~ (2) those afflect ing i lie posterior segrilieni , inciluding, ir Ilie lens,ý
thle cilillry body, thle posterior chalibnher, the vitreouls, tile chioroial, (t(li retinal,
the posterior sciera, and tile opt ic-nerve head.

Th~le Awierior Segineit

The comnea.& i In tnierous lustaiince.,. sring~le or nliult i pe foreign b odlies ill
one eye or iii both~ il1-iVcld (loillv % thle stijpeihicinl layers of eIpitelinijii. Fre-
quen t l, ini sulch ii ista u itt', tlie bodies were extruded spout iuieorusly aind withI

les sarrngtliaui if eflriwl had11 lwiiv iiiivit)li rerinove lietin. Pariclies, embed~ded
in thle epit heliumn %%ere reinoved , loget Iieu with tiltli surrounding riiig stains, by
nmens of a Ion l)e withI aideq Iiat- illa mninatio Olin ti( 1lie proper inst rutienits. Ill
thei course of the wnr. ris an anil in t his pimedirre (jh ANIV" 111OMM Uih it~ bi1 to 3-
second~ npp)Jtliii iO h .il al fine tottm ouWqip J -lwrvnci silver nitraile solutit on
to thle emlbedded foreign1 bod , anid thle iniiuiiediat ely adjacent cornlea. In his
experienice, th iis na e II od con served tittie lanmd funict ion by falcil it atin" m vig reovall
of the foreign body, landI of tile burn lanid stainl, fromn thle corlivial eJpitlieliunll.
"F'lie ring stainl wais usuially easily remloved, the results being better tile sooner
aft er inijutry that treat mcmii was carried1 out.

Sooni after t his miethod was int roduced, Cu'tller '" warned t hatt if sulfal-
tMiaOlW wags ed ini thle eye after silver niit rate hand been applied, it pem'nialaeuit
opticity of tilie cornea miight result at thle site of thle alpplcabin lweca use of the
format ion of an MnioAWl precipitate when thle sulfaltlitizole, value into conitact
'Withi t li silver nit raite. Tlhiis precipitatep was b~elie'vedl to be either silver sulfal-
lhitizole or thle silver sailt of aniiuoth liazole. (Cutller's warning, that ca(utiti on

should be used iii thle applicat ion of silver nitrate to thle cornea if Bowvman 's
uieimbranie was broken aindt sulfiathlizole wvas usedl, scenttedl well founded.

Foreign b~odies emibedded ili (It flmiddle layers of tilie corneal were remloved
blymealns of a loupe and a knife needle, tinder: a brilliant light. It was, found
prevferab le to reiiiove theme pai t ies nulidr direct slit -lamp observation. Sonic-
timles, mul11tiple sittinigs Were niecessary.

Particles lying, deep inl thle cornea, onl or in lDesceniet 's imni namic amid the
posterior cornefil euidthtielittin, could ble saiy fe at die for at time if t here wvere
110) apparent svmlpt ons. 'Siderosis developed. however, if thle pa11rticles weret
A~n , and ini such cases their evemi nail removal hleci iie 1MIecSsary~.

O t her indica tionis foi. reniovall of particles in thle cornieal included tilie

MI' Iiit-tt. in). F'.: A New Aiol in Remnoval of Foreigni BioIiis of i lle Cornea; TopicalI Ap I Inifa ions of Si ver Nit rate.
Arch. Oplitht. 31: 12!ý 133. February 1944.

2 unller, A. M3.: iliconiiatialjiji of Siliver Nitrate and Stilfaltilazole. Arch. O plitli. 33: 317, April M95.
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development or persistence of elidot helial chaniges, thle development of anl
aqu(I lleis flare, and~ tilie p~resence of Cells inl t he aniterior chamlber, toget her withI
Pilot op~lbioa anid g-eneral irrtat ion of tilie gJobe. If thle eve remained enit irelyV
quiet, if thle particles wvere small, and if nionie of I lie uniitoward evenits just
listedl seemled to be developing, thle foreign bodies were not dlist urbed.

The bulbar conjunctiva and anterior sclera.-lIi cases lit which multiple
tattooingt had occuirred fromi powder 1)11 nis involving tilie bulbar. collijulid .iva
anid aniterior sciera, it was, found thle wvisest plan to do not iiiig,, as the miarks
evenit iallv begaii to fade and1(1 hzndlv, over a periodl of mionthis, almost (his-
appleaired. P~art idles, of sand, small metal fragments, dlirt, and( Similar fore~ign
ob)ject s wvere remloved after proper roentgenologic and~ localizing studi1 es. it
was niot unusu"'lal to find t hat wh~at appeared to be a small mletallic foreign lbody
inl the sclera was ill reality onlyv t li tip of tilie ob~ject Ivlyng exposed under tilie
conjunct1(1iva. The remiainder of the object plugged a fairly' large hole inl thle
sciera anld ciliarY body and~ evenl projectedl into the posterior chiamlber. Whenl
the surgeon wvas familiar, inl advance of anl operat ion, with the precise sit uation,
lie (could( place preliminary sclem'al suitures ait thle mamrginis of the sclerotomy
ilicsl-,hi andicold c'11(lose th~e wvound as soon as the forei'gn body was removed1.
Inll numlerouis Iinstanc(es, this p~recaut ion prevenitedl loss of vitreous and~ r'edutced
the possibilit v of intiotliiOllai itifect iOl.

The iris.--lf fom'eigni bodies inl thie iris were metallic, the hiand magnet. was
cautiously appliedl unider direct observation with the loupe or, preferably, thle
slit lamip. If the particle movedl and if it was sufficiently' lar'ge to justify re-
mioval, it wvas extr'acted byv tile muaglet through a limbal inc(ision. 1l'idectomly,
withI excision of the part of the iris containing the foreign body, was sometimes
niecessam'*v. Ill manly instances, although thle Surface and stm'oma of tile iris
were liberallyN spr'inkledl with minute nionmagniet ic par'tic'les, tile eve remainled
comipletely quiet, withbout aqueous flare, endothielial deposits, or cells inl tile
anterior chiambller, ali(l with vision normial or almost normal. Such patients
wer'e ('amefilllv ob~servedl and followed up, but in the absence of indlications no
surgical intervention was umndlertakeni.

The anterior chamber.-Magnietic foi'eign bodies inl the anterior chiamber
were remov'ed through a limibal section by means of the magnet. Tile incision
in tile cornea, was also per'pendlicular'. Ani oblique incis'iion resulltedl in the
format ionl of a. shelf, which muade removal oft the part i(le (I ifficul t. Nonmagnetic
partic'les could often be r'emovedl by irrigation, or with finle forceps. Some
nonmagnetic bodIies which wer'e small and well toler'ated wvere left inl situi,
though it was realized that there might be later formation of c'ysts about them,
withi blockage of thle angle of the chiamber.

The Posterior Segment

The Iens.-Extraction of the lens was regarded as dlefinitely indicated if a
foreign par'ticle could be seen in it or could be localized within it. The ideal



pr'oceduire, ini such cases, was removal of tilie lents withI the foreign b~ody byV tile
nit raca psiila techniqui~ te. Usua~lly, howev-er, thIiis was iiot p~ossiblelc anid liniear
ext ractionl was Performed ill most inistanices. If tilie particle was iuagict ic,
it was removed with the curved lianduid agiiet tip at thle t iine of the ext ict ion

of t lie lens. A nonmiagnet ic paricle, if it could iiot be remlove( bY irigation
dii ii g thle ext ric tion, was remuovedI withI forceps. Ext remie car ic was, inecessa ry
in thlese cases to prevenit ru ptuiire of th e p05stvror lens ca pstil oi tilie I1 iyaloi(I
membrane; if cit her of thlese accidentts occuirred, thle foreign body was likely to
dIrop) back inito the vitreous.

If a lenis containing a1 lollmagi let ic foreign particle remiaiiieil clear, except
for local opacity along tilie track of tilie mnissile; if tlie caplsulel a ppeared to have
closed over the( track; if vision reina iiied un ialtered; and if no0 Swelling of thle
lens was appareint, such a particle was merely watcdied. In t wo suchi cames att
the ( rile General Hlospi tal Mye ( 'civi r, thle pat ici ts were followed for miore
than 4 monthls. D~uring this period, vision ill each caIse' remlai aicd betw~eeni
20/20)tall(d 20/30, thle lens opacity dlid not progress, 1111( t here was )to evidence
of swelling of thle lens. lIn each case, both eyes remaiiied enit irely quiiit and
free from symptom ev (ell thloughi, ini one inst ance, tite foreign particle was
copper. It was believed t hat e iyes ini tAs conidit ion wvere of miore value to thle
pat ieiits t hani a)hiakic eyes wvoulhl be, 1111( all tilie experience p~oinited to thle facet
thaiit ob~servat ionunder~(' thlese circumlstaiices, was safe.

The posterior chamber.-I f at foreign body iii tlie( post erior chamber was
magnfie., all attempt, was madet to d~raw it around the equator of the lens,
tirouigh thle puipil, into tlie( aniiterior chamber, from which it could bec extracted
by the technique already described. If it becamie embedded or entaingledh, it
was removedl by means of a periphleral or a coimpllet e irilectoiny. If thle leiis
was catiaractous, thle particle could be removed wvithi thle tip of tlie( mnagnet at.
lie time of linear extract ion. When efforts tod(raw thle particle into thle ant erior

chamlber were unsuccessful or caused unidue react ion, particularly in cases in
which it. was adhierent to orgaiiizingi exud~ate and( hecmorrhage, it, was remlovedl
through anl approach thlroughi ti( clier body, preferablyv tile Pars Iplana.
The approach was made as close to the object as possible by means of Hie Ber-
maii locatoir or tilie scieral nmarker teclihiique.

The ciliary body.--'hle removal of a particle from the ciliary bodY wvas
accompllishied t hrouigh a sclerotoiny approach dietyover tit( object after its
posit ion hiad been leterniiied either by the Berman locator or b)'y the use of a
seleral lead plate marker (pinpoint localization). C areful localizat ion is
part icularly import ant When foreign bodies are lodlged in this part of the (eye.
In such cases, if thle particle is approached from the side it. will, if attracted at
all, be dlraggedl towardl the magnet in such a manner that a guitter or gf~ove
will be torni thlroughi tilie ciliary tissue. Such gross-aii litiine~cssa rv-t rauiiila
to tlie( ciliary* body* is likv ,lv to result in hemor-rhage and traumatic cyclitis and
probabl 'y increases the( possibility of svmp~athietic oplhitlialmia.

The vitreous.-Maziy ophthalmic surgeons p~referred to remove a particle
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ill the vitreous through anl anterior aJpprocllcv bY ragging( thle object around
tilhe lenis hirotighi I lhe post erior c.111hiaril)CFUd pupil in~to tilie aii I crior. chamlber,
whience its rilloviiit I uls accomiiplish ed bY1 the usuiall procedure i. In iti ii turois
inst ances, this proved to be a1 sat tisfalctor-Y techniqiulie. though it required I le
eiul)lo.Ni11eiit of 1 Ver-Y s-trl,)igr magntret, usuially a giant, magnet, hc a o
availa ibe alt 21i e eve cen terls.

Thie possilbilitiecs of thle anterior route have been well summed1 up by Moore,
as follows: 21 If tilie foreignl bodv is si1n11ll (not more than 1.5 mmn. inl leng~th)
and if it has,: palssedI throutlril tilie corneal, withI or- withlout inj ury to tilie lens, it
may be possible to remove it, i) ' thle anterior route. If it is niot emlbedded inl
tilie ret inn or if it has1 not lbeenill the e 've for iiiore than 24 hours, it canl be b)roughit
forward into tilie aniterior (ch amber 1111(1 riucloVe(lI tlirougli thle ori-ginal opIening
or- t hroglril at kera tome Iinicsioni. If thle foreign body is lagrtliami 1 .5 11m1.
and if it has not inijured tilie lens,-, it should b~e r-eijoVe(l t liroughil an1 opeling~ inl
lie sclera. Ani alpproacli over thle ora serrat a is dlesirab~le whieniever it is possible

because at t his point t lie retinia is most firmlly at tachedl to thle unlderlYing
sclera.

Thle trend inl military: ojplitlialmolog ' inl World War 11, ats inl civilian prac-
tice, was to remlove foreignr boie lded ill thle pogte'riol-Sýrillgent thl-01roug a

p)ost erior sclerot oniy a pproachi, an1d, whvleiever. possib~le, part icullarlY v wen tilie
parlt iche wvere inl tilie Vitreouis, to make tilie alilproitcli thlrouighti lie pars phillan
port ion of thle ciiliar hod. T1 e tecclli 'iiq e I oputil, riZed 1). N-erlioefl 22 was
usedl. A carlefull scierall sect ion waus maide under it coni 1 ilct Vall fIlap 5 to 6 mm11.
froml tilie limlbiis U 11(1 para-lllel to hel( ora sera t ai. For t his purpose, Verhioefl
uisedl at large knlife needle, the point of which hald been filed oty. Next, the
tissues wvere (.n reftdllv dissected down to the ciliarv lbodY~, particular care being,
taken not to pelietmat e it withi thle knife. The' tlie hland~ magn(ret wVas Ile

applied to tilie operative Av-ouiitl , and1 tilie frVit~ ws puldt irloglio tile
ciliarv- body. If tilie pairticle was simall, af smnall incision inl the ciliarv body was
somietimtes requiredl to facilitate its delivery* .

There was at goo0d deal of support iii favor of these surgical principles.
Stallarid ,2 onl tlie basis of extensive experience withI intraocular foreign bodies
inl tilie Br~i'itisi Armiy, believed that , whenever thle p~articles wvere situated behind
thle lens,, tilie posterior route of extract ion thlroughlia scleral incision was tile
method0( of choice. About :30 percent of tile objects inl his series of 102 cases
were of low magn'let i( Properties.

F~ori.many' reasons, both t heoreti(cal and~ practical, the pars5 plania applroach
to free-flolting' foreign b~odies ill tilie Post erior cliamhiber 111(1 Vitrieoiis provedl
a sound pi i roceduire. Thie port ion of the cilliarY body involvedI is relat ively

21 Mo ore. 11. G.: m anagemrent of mavngret ic Foreign Biodies in the E.ye. Ohio State M. .1. 411: 26-35. January 11*44.
22 Veriroeff. F. If.: Concern ing M agnet ic I 01 rocuiar Foreign itodue andi Th'eir R~emorval. Ani.J.t ()phth. 15:

6954,S11. A ugrust 1932.
27 Stallardl. Hi. it.: war Surgery of the Eye; An Analysis of 102 Cases of Intraocuflar iForeign iBodies. Brit. .1. Optith.

2$: MiYt.Žlarch 31944.
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a vamcua an11( tolerates sutrgical proceduiire., ext retuiel *v well 1. With Ii ii i ap
p~roachi t here is little or iio) risk of Iinj ury to tlie( cilia ry pl()4'tses, tlie( stispel isoiv

ligaliueiits of thle lens, thle lent icutlar t issue, 01r lie iris. Fiinally. there is little
or iio risk of ret inal detachmeneut following this op~erat ion because thle ret ina

has not b eeni pellet I'la ted
Thie t eclniquitte of thle sclvrototiiv a pproacl em ployed lit tilie ( rile ( enciral

I losli t al Eye C entIer wns (hevised by , A ( LL h ( d. Q C. Stru Ie, NW,( ' andi C apt.
L. J1. ('roll, MU( ," and w\as cariried out ill tile following niiinIIer:

1 . After tlie( proposed poinit of scleral sect ion hadl beeii marked . silk ret rac-
tiol stittlt'e were' plaiced ol e)1talic sidhe of tile site of thle iniiitlende inicisioni.

These slituires immiobiliz~ed tilie globe and permit ted constanit. 'omipl~ete coiitrol
of thle operative area. It was possiblde to a pply a u1y desi red a tuoulint of t rac tioi
to thle lips of t lie scleral incision witliout instrtuiienit mnipuililat ion of thle
Inarg-iuis and tlie( at teindaint risk of niicking or peniet ratinig thle clioroid or ciliar ,
biotdy, whiichi was to be a voidetd at all costs. Du)trinug ext ractilon of ihe foreign
body1 , aniy desired anmont of sclerl separat ioti could be muaiintainied withliut
tlie use of ilist rI'l neiit S, alid tlie( tip of tilie grlait nmagnlet could be easily b roughit
0o tilie operat ivt' site oil tilie iifelueitoccasionis whele its, use- Was tieces-sat'v.

F~inia lly, thlit retract ion Suituires werte aivaiilablle for uise as, sulpport intg slitutres,
if desired , fotr (-losinig tilie sclerot oiuy inicisioin, atid they Served as guiide siitutres
duin i g appllicat ion of thle (hathlermny barrage whient thle app~roachi was over tie
clioroitl.

2. 'I'lie incision finto the sclera, whicth 11Us about 6) 11111). ill length, was
mathe bet weten tilit ret'ract iotn sutures with ti( li'use of a loupe, a brillianlt souiret
of light 11and1 a sharp cat aract kniife,. 'lThe sclera was carefully, dividetd by,
Il *vers iunt il apfproximlate'ly four-lift lis of its, thlicknetss had beeln cut thlroughi.
At t his p)oint, a (loll Ide-ariled mnat tress stilture of #000) plaitn cii Igut was p~lacedl
ait eachi sidet of thlit st'erah i licitmi, t hirough hothI lips tof tilie iiicisiotn anmd thlrough
half th lt' licklu's of thlit selera. 'lThe suittires w(ere t i('l loosely wit I a single
tip a iit were drawn away from thle site' of thle inicisioni, to bie usedl for litter
alpproximiattion of thle sclt'rul sect ion, after removal of tlit forteign body.

3~. 'lT'e inicision was t lit' completet do (twni to th lit'va , great cart' lWeig
takeni not to peneit'trate or petriforaite t'this strtuct urte. Dissect ion was accotni-
lplisliet with tilie aidl of lateral traction1 Oil tilit sclt'ral lips, which minat lt he
proceduri ie reasotnably simplel. As soon as, a black uivtal headl present ed in

lt'e incision , which ait tIhis ltevtel was not more thlan 2 nuil. inlen'ugth tiIlie blunt1
tip of a1 pair of conijunict ival scissors was introdutce'd, andt Ilt'e ftn- remaininig
sclt'rah fiber's wterte stevteretd with Ii singlte cut. 'lThe blunlt posteS rior aspe'ct of
Ilt'e lowter bladetlt of the( scissors was uis('( to push thle u yea away from tin' tips
of thIe scissors. Any blteteditng entounitetrted iii(the courste of tlit disstection wits
'ohnt rolltet by coagulation of tilit bleettdting vess'el with titlie that bermll tip, Which

24 S~e footnote 17. 1). 218.
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was always kept available for purposes of hemostasis and later for diathermy
barrage around the operative site, if that were indicated.

When the approach was niade posteriorly over the choroid, the scleral
incision was made in the anteroposterior meridian. Wheni the pars phina ap-
proach over the ciliarv bodv was used, the section was nmde concentrically,
and parallel with the ora serrata, 6 to 8 nim. from hlie linibus. If the particle
was embedded in the ciliary body, the section was mnade directly over it.

4. [he broad tip of tile small hand miagnet was next placed in contact
with the uvea. This particular tip was especially designed to give the strong-
est possible pull on a fragment at a distance, on the principle that the blunter
and shorter tile pole, the stronger the pull whien tested at 20 nmn. or more.
The 6-mm1. incision was adequate to permit a considerable area of the tip of
the magnet to be ill contact with the surface of tile uvea.

The foot switch was then closed, and the foreign body was drawn through
the intervening tissues to tie tip of the miagnet. This was possible because
of the well-known fact that a magnetic foreign bodv- always approaches tHu
magnet point first. The object therefore acted as its own perforator anId
emrge(l through the smallest opening compatible with its size. Particles 0.5
amm. in size, or larger, if they had been accurately localized, had sufficient
impact to perforate the choroid and retina or the pars plana cleanly, usually
on the first application of the magnet. Foreign bodies 0.25 mmn1. in size, wlhile
they presented beneath the uvea, usually required a small nick in this layer
before they emerged.

It was found that this technique, which avoids entrance into the vitreous
with the magnet, has numerous advantages. The risk of infection is reduced
to a. minimunu. Intraocular hemorrhage, with the resultant formatioii of
vitreous hands and tile occurrence of late detachminent of the retina, is also
reduced to a niinimum or prevented entirely. This mnetthod also permits safe
exploration and attempte(d surgical removal of fragnicnts believed to be non-
magnetic or of low magnetism, anti the patient could therefore assured that,

if removal were unsuccessful, tihe eye would not lbe injured. This was a par-
ticularlv important consideration if the eye was quiet, the vision was normal
or almost normal, and the foreign body was thought to be aliminum, plastic,
or some other substance usually well tolerated by the eye.

5. After the foreign body had been remiove(d, the catgut mattress suture,
which had already been place(d, was tied, thus securely approximating the
scleral margins. Tile silk retraction sutures on each side of the incision were
removc(l at this point or were left in sitlu temporarily, to serve as guide sutures
in the manipulation of the globe during the final steps of the operation.

6. A diathermy barrage around the site of operation was regarded as
indicated only when the operative approach had been over the choroid. Since
the retina is in contact with the choroid, the barrage was carrie(d only through
the outer two-thirds of the sclera, so as not to injure the underlying retina with
the diathermy tip. Surface scleral coagulation with the small ball electrode



Cotrli b~e sublst itutited for tilie diat lrerriv ha rrage if this mnet hod was preferred,
bunifttagusd carie 1111( to iw taken riot to hirri thie stitties'.

1i'1 )! riPmi!'fllI studieus. --.- 111ti)le and~ ( 'rol,' 25 i w %orkilg. ()it tile teclrrri(IrrI
of thie pro)cedu tre just dlescribiedi cairried ont experimrenrtal stutdies oil tire d is-
tanrces ait whicrhn it was;, p~oss ,Ide to rerriox in traoctrla r foreign bodies fromn thle
vit reoris wit ii a1 hand mnagnet. Par'ticles of st eel slia vinrgs, 0.25, 0.5, anrd 1 .0 rmin
ini diamret er were i nsert ed into tile vit reotus of expjerimnenit al a r inral's. :iestui t s
of attempts at rerrioval at va riouis distan ces were expressed in t ermus of Zo? res.
Thie first or ''certain'" zone rep~resenrtedi tire (distarrce ait which tire for eigrr object
Coul d alwayvs he removedi onl tire first at termpt. Tire cert ain zone was (let er-
mirned to be as, follows:

Six, W~ '9'f
I)iWt,jinee ii nd miintlenqr ii n miliminters

6-- 50.

It - - - --- 1. 00

Thie svcontol or "critical'' zonle repiresenited tire distarnce lit which thre friugrirenit
courld eventutally b~e reniloveoi .y* r~epea ted~ (sever'al to 1t)) 5-second a pplicair r r n
of tilie halrl([ magrne t. Restil ts for tire critical zornre were:

,Si:c of n'jert
'Icm m in minaiimters iii millimenters

7 -- - ---- ---- -- 0.25
r10 -- - - -- - - -- - --5
Wl - - --- 00. 4

'Frhe thiird of -failtrr-e' zone was iefirreli as ling beyond tohe mit s mmci had
b~eerr deterrirnred for tire eritical zone.

Thre first -i rid secomrl zonies thlus represent tire (list anices, at which particles
of Varnotus srzes, float inig freely in the vitireot'-, nrbe orrs'ist eitl l v rermovedl
withiout uiveal perret rat ion by mleanls of the small hiand-mangnet tip, tinrotigi

ire pars j)Ianri ap iproaich, as wvell as by tire posterior route over- tire 'hioroiol.
Tire lat ter rou te wourld lbe indlieatem if a fragnierit of tire size list ed occupiiedi a
p)osit ion far Posterior in tilie vit reours, making removal t hroughr a pars pl nra
applroachr impossib~le. Whenl particles of tire sizes mentionedl lie in tire thlrirl
zonre, tire use0 of a irandioIfagnet is riot feasible, and thre giant mnagnet must be
resor~tedl to.

In anot her exlperiment, Strulble and ('roll emb~eddled foreign particles inl
tire retina ando clroroidl of experimneital arrinials and at tenmptedl to remove thIemi
withi tire mangnet by~ their( speciail techiqrui . Ti, h~e results wvere inconclu'sive so
fair is tire p~ossib~ility of remrovirng tire foreign b~ody at a dhistance greater t han
4 min. was corncerired, buit one faict was notable. Inr t hose experimenits ill
.drIiclr tire fragnient was pulled lat erally for a (list anice of 3 or. 4 mml. toward the
sclerril incision rndinio agnet , a t ear or guitter was crea t ed in tire ret imiorii ciroroiol
for tire ienrgthi of thre track thrrough which tire foreign body was moved. When

21 See foot ote, 17, 1). 219.
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lie foreigi hotly was enih(dedm in tIN clioroi or ret iou directly underlyinig
thle scieral openinig, it could always, he pulled tlirough by thle mnagnet oil tilie
first alt elupt, withI a 101 riimuin of trauii ii to thle t issutes. Fuirthter sup port was
thuis prov id ed , I Wire surgical remioval WiI 5 at temiipt ed, for p)recise loc'aliza tion

of metall ic parIticles em tbedlded ill thIiese st ruct ures.
The choroid and retina.-IForvigni hodbis hin the chioroid and rethin were

remiovedi thlroiigl1 1a sclerotonliv incision tlirecti over thle particle, after precise
localizat io withI a liernna i loca tor or scieral I ma rker. A dithutierm * v I a rragge
Was always Iplaced abou11t thle scierotol ,mv in cisioni, a 11( thle patitenlt wa~s ohserve(
for possibI le det act mlen t of tIile retina. Postoperative care iniclud edl rest ill b ed
oil thle affected side for A) weeks, wvith bioth ey~'es bandtaged, andiitl le use of
pin hole glasses for a p~eriod of :1 mioothus.

POSTOPERATIVE MANAGEMENT

Trhe mnost comimon complIicat ions following removal of intraocular foreign
bodies are iiifecthio, in I lie form of an acute or chroni iritlocvcits or a fuim i-
nat ing" patiopli thalialit is, initraocular hemilorrhage into ttile Vit reous or. ant erior
clilaniler. earls' or lat e retinal separation, and svmpathlet ic oplithtalmnia. A
large part of thle success at ta ini"t in thle mainagenmemd of thtese hij ubis tlepemits
up1)01 init elligenit post operative care, a 11( in tilie eve centiters inl tilie Zone of
Int erior part11icuilar at tentito01 was alwayvs li~rect ed to this pihase of treat muent.

ADJUNCT THERAPY

Chemotherapy and Antibiotic Therapy

Chemotherapy.-Tlie sulfonamnides, given locally and systemically,
proved valuiable aggemt s in tilie trevat ieliet of preoperative aIndI p~ostprtO(iv e
infet ioiis associatedl with hinimrocular foreigii hodies. Althloughi usages dliffered,
it was g-eli erallv believed t ha t t li most eflct ive sulfonamide for svst emic
admin ist rat ion was sulfandritiait. M~ aj. AJ G. Melows, M Y ', wvlio studied
tie four. miost coiiimioiilv used sulfonamiides (sulfanilamide, sulfatlijazole,
sulfattiaziiie. anid siulfalpyrid ili e) found thlntt tile higghest concenitrat ion in ocular
tissues could be obttained NvithI sulfaniilamide. Except iii thle 'orniea anid thle
sclea . tie conceiit rat iou of sulfa thliazole and sulfadiazine in the globe wais
lwel(w t hat of tlheraphet~tic eflectiveliess, thloughi it was enhanced by* heat,
lpnraceit esis, or thle pre'sence of inuflammat ion. Bellows regarded a blood(
'onicenitrat ion of 5 to 10 ing. of sulfonlamlide per 100 cc. as suliffcient for all
infections except t hose caulsed byv st aphlvloocci, in which much higher con-
cenitrations wvere req uiredl. La~rge dIoses for shiort int ervals wvere more effect ive
thal i snima dI(oses for long periods.

itellows, J.t (, c'iwvmotivrai)y in Ophuthalmology. Archi. Opithi. 29: SNS-W(3, June 1943.
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F~or lhcal adm11 in istraiit ion, Bellows' ob serv~a tion s Sh owedI sull fi l), rid li ie anid
suilfath lijzole achijeved conucenitrat ions ill thle aqueouls of half thle required
t herapel~it ic streleugi I. Peniet ration could be increased, howvever, by v tie use of
various organlic compiloundis iuiitl wettil" agns Suc Ua, Lleiirlkl chiloide.
The conclusion w~as t ha t front tlie( pract ical St anidpoinut , Sulfaniiilam ide an StaIslfal-

pyridl icSh ouldl b~e gi vein orally, Sulfaniiilamiide sI illd be( I lised t op ically, or
til , N of thlese (drug's iliig-lit he uised with it iivettIiligr agenit to prov ide adequate
colicenit I'llt ionis.

Lt. (Co1. Phillips Ihvs n I (1X'2 also foundl( Suilfaliiilanmhle tilie mlost
Soluble and1( thle best (list rjbut(ml of INli sulfonamides. lie (aN1~ nit Ieit on to
its tox jcjt ,v and~ to its iiieflect iv Cess, agra inst thle Ipicuihiiococvuzs and~ thle staI)liv-
lococetiS. Beca use sutlfild iazinle is less toxic t Iia i sulfa th iaizole. lie rega rdedl it
as th lie rug of choice for most general hinfetions. I nflammuat ions and para-
(elitIesis facilitate its penietrlit ion. Tlivg-esoli regarde-d suflfat Iiiazole as tilie
(11-g" of choice for local Uise. Blood levels of 5 to 10 111g,. per 1 00 ve. wvere found
salt isfact 01W excep~t ini st aphilvioocci in fections, ini xvliO icl cncemrat iois of at,
least 10 Ing. p~eir 100 cc. wvere aidv ised.

Antibiotic therapy. '['le oplitlialunologist ini World War It was par-
tivularl.*v fort unate ii hiavinig ait his dlisposal niew anit ibiot ic agenits, whiichi, like
lie niewx cliemothleraeiit ic ageiits, unidoub~t edlyha liall iii11 to (10 wvith ti lie

lessened inicidenice of infection.
Pien icilliii as soon as- it becamei available, was uisually g.-ivenl inl dloses of

25.000 units every : lionurs daly anrd iiig-lit for leIn )(Is of 4 to 7 dhi* vs af her opera-
tiOm .in somev cases. it was a 1)1) ie~ oca ll. rhv i opl it I i Iic oin tment s
axva ila ble commllercially , I i wich ulsuailly con taiiied 2,500) units of pen icil lini per
grain. lprovedl quite Sait isfactorv for local inst illat ion in to t lie conj unct ival Sae.
Ini still ot her cases, penliicillini Nwit iniject edl (ithleu' sublconjlij tim ivally or (direct ly
into thle aiiterior chlambfl er of thle v itrmeouls.

Thle stutdies caririedl out ait tilie ( rile Geiierail H ospitali Eve Centter by
leult enalut C oloniel St ruble a l(l I alljor. BellowXNs 21 on thle (list 111)1t ionl Of pelii-

cillinl ini ocullar tissues Showed thaiit hiiglh coliceii t rat ionis canl Il attained iln
lie anlt erior Segmlen t of thle globe by local applica tion withl thle coruie-1i I at il

or lbY slllbcoi junrlhtivaI iinjectiions. After tilie pareiit eral iniject ion of at Siiigle
largev (lose, peiiicilliii could bev det ect ed ill thle e ,yeball withliin 15 mlitii ut s, tilie
colicenit rat ion dlecreasinig prmogressivelyv inl tlie( extriaoctillar mulscles. sclera,
Conijuinct iva , t ears, cliorioret inla l ayser, a q ueouls liii inor, vit reouls, an c1 orunea.

'lhl anmnoui in thle vitreois was so small as to be qulest iouuille. Oui thle othe
band, after thle subcoiijunrit ival inijectioni of pen icillini iii a conicenitra tion of
2,500 units per N%. of soluit on, covnce it a oiis of 1.9 units per gmn of x-it reous
coul1d be demonlstratedl.

*' Ty'solv,s, IP.: Snlifonlanlijil C'ormpounds ill 'lrentnwnt of Ocular Infect ions: Revimw. AXrch. (plitiv 29: V40-10~22.
him t¶943.

- strut)ie. o . c'., and 1;eliows. .1. G.: studijes onl I )istriinit mu of Pevnicillin inl iEy and Its ('iinicai Aimlica:t ion.
J. A I.A 12.5: Q5-tuW, S tidy 1l-44.
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Fever Therapy

Fever thlerii pv provedl a siglilsavingv ileaSurle il ij ami V patients with nitra-
ocular foreigi l o icmls. 'I'lie method employed to achieve results w~as iia
I erial, b~ut thle at tainmenit of at roodi febrile react ionl Was essentital. Th'le ap-
plicat ion of th lie et 110( was, somlewhat comnplicat edl b'y i lie fact that Arm v
personnel react ed errat icallY to t lienit ravenious inject ion of t riplIe tyvphl d
Vzlcciiie, prolbabl *v becaulse theY were rouitinelY imimuniized1 to tYlploidl and1
parlit 1)1101 organisms. Occasion ally, they alppareit lv had become senlsit ized
to tilie v-accille, and~, wlhen til 'ev were treated bY fever t lcrap. uz' lidil hig

emVllipera t tires developed. Oiie p~atijenti, for instanice, after treatmiient l)y ' nitrai-
venous inject ion of 25,000,000 killed organils-i, develop~ed at temera J(it ure of
1060 F., whiicli persisted for 4 h ouris. TIiIa xetltil.li miost In st anices,
tlie febrile react ion left mulch to be dlesiredl; usually it dIidl not exceedl 10)0' F
St ill anlot her difficult *v ill tilie use of triple t 'yphoid vaccine was thlit it was not
always safe to use it onl successive dai s because of the possibility of a secondary
reactioni onl the day following the inijectioni.

Ophthalmologists ait thle ( rile Genieral H1ospital thlerefore recommendeld~
till lie se of artificial fever t heraipy ;is a safe and( cert aini method0( of obtaiigZi ii
defl iit e t hera peut ic temp~era ture elevat olous withI a miiniimlhlfl of discomfort to
tlie paientcl I. Th e p~referredl routine iniclud ed period s of treatment at it tern-

perature not exceedling~ i05' F. for niot more thian 2 hours at at timei.
Th le lack of e(fuiplnel it prlev-eltpite alliv genleral use of artificial fever Iiiera py

at thle eve ceniters and~, iii spite of its dhisadlvant ages, triple tvphoidi vaccinie
had to be ecm plov' ed. Tile first (lose, for aiil adlult of normal size, was 25,000.000
k illedl orgya ii im nti vtiulv The dlose was (lollbled at em~l s )s(( ue it

treatmien t unt il a level of 200,000,000 Organlisms was reachied. Therea fteri,
(lepemidlig ulponl thle patient 's react ion, tilie (lose was inicreasedl by 100,000,000
orgil lisns at each inject ion. 'Treatmenelts were gveli iiot oft eiier thanl every
72 hours.

If t rip~le tV)hmoid vaccuicl was ('ontraiuilhicat ed or- was not available, boiled
skimmed mi'lk was sub~stitut ed: it was given by% trmuclr ljc oa
intervals of 72 hours, iii (loses of 5 to 10 cc.

SYMPATHETIC OPHTHALMIA

Svmpathiet ic ophithalmia was iiot an important p~rohblemn inl World War I
and was even less of a p~roblem ini World War 11. Thle experience of onle
01)111 lialmologist who11, inl at service period of 4 years and 8 mionthls, saw ouilv a.

sing-le case is typical. Ill t hiis instamice, a soldier had inicurredl a severe petit-
trat ing ocular iiijnrv overseas, 96 (lays before his admission to tilie ('rile General
IHospit al Ev ( 'ci yCeter. Whele tilie pat ienlt wits first examinied at thle cent er,
vision ill thle Inijured eve was limit ed to light Percep~tion withI poor p~roject 10on.
Th'le examinila tion showed occlusion aiid( seclusion of thle pupil, a moderate
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nuimbler of kerat ic precip~itate(s, a1 leva vyat lt'tvois flare, andit stecondtaryv gdn liconlti
Visioni ii thle sympa111thIiizing' eye nos5 Pet tid to 20ii()-2, co WO1 ti iieo 20) 0.

ZSlit -111111j) exam uiliat ion Shiowedi I lie a lit er-ior chaliiner of tI his, eve filled wit 11
sltiwl v mo~vinig cell", 111([ delbris. Kein tic precip~itate an 2 td Initili vi treouis

opacitie ts were present.
Thie excting eye( %%-its W e5t'uclt'ttetl t~ lie ti aftiter thle patient was aduiiit ed

to tilie eye tent er anid wa'Is sent to th le Army , v Me'(cl! M Iuseum.i A teleg-ra pled
pathlologic report indticatedi t hat sympljatheit'ic 0f)lit lilili was (ltfiiiitetly preset'li
ill this eve. Th e symnpathI et ic evt' was cornpie tely rest ored after thle local andt
s~sl 'itinic se of penicillini anti artifical fever. th era pv withI thle fever ca ibi i(t.

Iii vestiga tion of thlit oveiw(as rm(Or m iadet it clear t hat thIe( synpatimIicti
0lplithalialia had detve'loped't whilte thlit pat ieill was en1 route to thle Zont' of
Int erior. The case illiustia t t'sle fatt lint wlieiall .11eve \\-Is hpleJt'tssly lost,

as5 th li('njuirt't eve iln thIis instualice was, it was better to p~erfo~rmi v'i ticle t ion
b~efore' tlie( pat ienit was started oil a fotgg. dhin i of t'vaotlain tll. It fuirthI er illus-
trates lt'e truthtI of thlit dogmal t hat, inl thlie absenice of al *iv cogreni reaisonl to the lt
colntrary, aliv eveMO whichhs sistaiuieol a peniet rat ing woiuitd Shlioilt bo' t'uiicleat ed
withIiin 3 weeoks after inijuiry unless post t I'l unla t nc inf lammiat ionl lias su1bsidedol O)

is wvell oil thlet way to suibsidenice.
It is generatilly agreed that sympathit'tic oplit ha liiiia dleve'lops iln abIout I

P twt'vlt of all l)('ntt rnit in igmuIlay m ini uies. TIhle lomv inh eivic of th lit ct (1iiio
ii lt'e Army c asuie~ ts, of WorldI War I' is lit'erefore et'Xt ieiitl gnu t if~viug. 'lT'e
few 1)2i1ielis ill whom it did devlo'v'tp were t reated with In ,mvdriat ics: sodiumil
sahmtvlalt'; neoarsplitnamiine ; oliplit hit'ia anit itt)Xili; fever thlerap 'v dt'selsit izat ionl

to iv ('21 pigmnelit ;amlt suilouiam itlt t hierapv, which wsefrect ivt ini 5toint (*RNe.



(:tAPTER X1

The Management of Intraocular Foreigrn Bodies

in an Overseas Ophthalmic Center

W~hile ('ertaili concepts co)ncerning thle manag11(emlent of mlt raocinlar foreitril
bodies dIevelop~ed (luring W~orld War 11, the ideas whlichi emlerged froml that
confllict r'epresenitedl, ill Itirge mevaisiie, ai matss (olifiriIllatitoll of the Viilihit v of
practices ill ra ther g-eneral use before the wvar. Tlhiis conftirmla tion , moreover,
wa1s basedl oti a total exp~erienlce which, ill resp~ect to the niumbler and1( seriousness

of th leiij llries t reated, was ne(verI equialed [it civihiall pilract ice and w-hich fill
surpassed t he comp~arab~le experience of World War I

Ili thI e Arniy. as inl civilIa um prac tice, nitoderlie ii lpmen t and1( mloueri

diag-nostic and technicial niethious mlade it pos'siblle to remiove at lar1ge propor-
tionl of jut raochii'a foreigni bodhies a iid, frequ lently. to salvage a certainl amlon lt
of Vision. Ill s-omle fort una te ins-tances", thle salvage amounitedI to useful
Vision. Ill a I111rge umilber of eases, it amouni tedl to little more thlani lighit
perception 01r awareness of hand mnot ion. Illii nuieromis iist a uiee5 Sight was
ir-revocalblv gone vhieul thle oph11t halmologist fi rst saw thle patient. Inl military,
as in (civiliani pract ice, thle results, were nonle too good. Ilhiev wvere Ilifit eriall~v
imnprovedlhoee, by rat her strict adherence to thle rout i'm of management
to be (described ili this chapter.

GENERAL CONSIDERATIONS

Ophithalmiic surger-y ill wartime is attendedl with I many ulifliculties'. There
is nio field of surgery which requires greater dIelib~eration and~ grecater delicacy,
and few qualities are more difficult to achieve inl thle circumstances of war,

even inl rear areas. Inl forward areas, wvhere tile maijority of injuries are sus-
tailiedl, at tent ion mfust be concentra ted first onl saving" life; Ot her inijuries,
thierefore, often take precedlence over inijuries of thle e *ye.

Transportation to the rear inl World War 11 was, for thle most part,
remarkably rapid, but it was necessarily dependent upon the exigencies of
combat. There were often unavoidable (delays, even inl injuries inl whinch
good results dlepenided inl large measure on prompt, specialized treatmflent.
M et hods of t ra nsporta tion were Often farl from (desira ble. There wvas usually,
even under the most favorable circumstances, a lapse of hio1im's and someitinie;

of (lays before a cas'ia: V with anl hitraocular. foreign. body could be t ranls-

Ported thlroughl tbc V11jiolls echelons of thle chain) of evaculation to a general
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hospfi tal or- to tin ' ve (t'ilt er where specialized care was available. 01)11thlaI-
mlologists, Very~ tronerlv wNere flit at tachedl to field of. Other forward hosio~t als.
Thle lowv inicidenice of opli lihahic inijuries wvould inot have warranted stich
ut ilizat ion of specialized personnel, ando thle environment was not propitiolus
for complex, mitinite, t ediouis sur gicaIllaniaeluvers.

Oil thle ot her. hanld, all iit raocular foreign body is never a t rie ('mergenev.
Army ' 1 t o hihalmnologists promp~t Iv learnied, if t heY did( not already' know, the
1)ellefit which frequ1111tY IV tt t ii(1 iinikiiig, [last(- slowly' . Compet enit remo'.val
of intraocullar foreigni boditie is deplemleiti uplJ0i their accu rate localiza tiona,
and1( accura1te localizat [iol takes timle. C'asiualtijes wvith this t x i of in1jur-y were
therefore inot givyen defllilt i e treatet Ilelit utii t hey' reached ali installat ion

equnipped and stalled for that punrpose. Thla t a1 foreign 1)0(1 v will eventually
become emlbedded ill the tissues If it renliai 115 ill the e ve is olbvious. Hlow
50011 thei iprocess, of eti lled (it g. 1 ecotlies (hi lgerouislv t eliacioluis is not vet
clea r. A rIln experienice sigrgests t hatý it is a miat ter' of dayvs, rat her t han of
hiours, b~efore t is OCCIM S.

Theire was rep~ea ted proof (of lhe w \imtoniu of t hiis Sort of senisibI le di a 'v.
In one sewries of I7 pat icli t.s withi in trancula r foregign blodies treat eli at thle 6414tI
Geiieral HoIspi tal ( )pht I lanic C en ter, ill all of whloi removal of thle particles,
wvas lpossibIl~e, thI ere ha b~ lIeeni 15 a l-riouis unisuiccessful It tveipts5 at remnoval
inl forward areas. I'lhlewst inliab lly, thle revason for thle first failtires" was that
facilit ies for- proper localiza t loll did ( n(ot exist if] forward inustalla tions.

Ioward( thle enid of tlie war. airi evactn t innl 11,1d bec,(ome gel irallv avail-
ablie, andio pat ienits, with Iinit rancuihi fore(ig('ii bodies couild be given it reha tivelv
Illigli 1)11011 lt\v ill evactnat mul It was thele pos'Ible to give t hese ciisiaht ies
p~romfpt t rca tinelit by ('ollipeteult hpersoili~'l .Iln prop~itiouis siurrouninhig~s. As
af matter of fact, for a tionith Ii t 1944, tlie (64 th Genierad Hospital O111tlitalmic
ceint er recei veol casualties flown I (ire tl ' v from thle fr'oint. This hlospi tal thlen

ope'rated at Le~ghiornt, 12 milevs from Pisai, which thle Germans still occupiedl,
anid t here were fl0 field or. evacila t lol Iliospi tals- a head of it.

'I'lie, cliief (lifficulltY viii thle manlagemen t of in traocuilar foreign bodies, in
mi'lit ar as inciil iiPractice, is- ts lnie( essential coist it iition of such bodies.
Even before thle out break of World W~ar I, folionmagnetc Ic mat erials Wvere colin-
1 ng. in to mlore an ti d ore ext elisive ise ifl 11(1dust ry. As thle wvar progresse(1
atid 111du11tllu 1 miag-lesi 1111 alhovs wereV ilicreasi nly". sul)5t it iited for- brass
and~ steel, (lih lne of ilo~jliaulagiteti fore(ignl bod(ies st eaIj Ii itcesd
Ma-lgiet remilovni is, g-viierallv spea kiiig", thle simplest anid most dlesirable
mlet 110( of maailiaflong forei,(zn bodies. but as the war pirogressed, it lbecame
aIpplicab~le to a1 smlaller p~rop~ort ion of cases.

T'he mili 1taiw ophithialmologist also had ot her (difficuilties. LForeigni bodlies
NNvere likely' to be mul11tiple, wh~iichi is not uisual in) civilian pract ice. Particles
whlichi entered t lie e~ve Ill combat frequeiitly (did so withi great force and1( causedI
correspondinh gly great st ruct ural daniage. The olegree of exp~losive force, In-
deed, was mlore importanit t haii thle size of thle ob~ject. Objects which cii tere(I
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the eye in battle were, however, often larger than the Ob~jects seeni in civilian
practice and1(, zil t ough their size influenced prognosis, it wos frqen tlv not the
deciding, factor ini thle end resuilt. It was seniet imes ivecessarv to enucleate eves
in which tile particles w-ere less t hain 1 mm11. in leiig'thi, but it was somletimles
I)ossil)ie to save ot her in wvhitc thle particles were its long, as 14 to 16 mim.

Generally speaking, infect ion wvas not frquenit ini World War 11 even when
Patients, with Ii itraociilar foreign bodies w-ere not seen for several (la yss after
injury. Occasionally, cells wecre observed ill tilie ant erior chamlber. withbin aii
hour after th lenct raince of the foreign body, 1)11t devastating in fil 11ammt ory
reactions, did iiot usually occur for at least 4 to 6 days, as the following case
shows.

A p~atienit was adlmitted to the 64th General Hospital Ophthalmic Center
6 d1ay* s after his left eye had been iinjured by shelf fragments. When lie was
seen ait anl evacuation hospital, soon after thle injury, visual acuity was 20/30.
'Ihe( ophit halmologist was of lie opinion that thle soldlier had suffered a double
perforation of the globe and that the foreign body- had entered a few millimeters
froml thle limlbus. The roeiitgenolog-ist believed that thle object was extra-
ocula r. Exact localization wvas, not at templted.

For 5 dayis, the soldier's course was uneventful. The following (lay,
however, a1 severe chiemical endopli t halmi tis developedl. The coriiea became
hazy, 1111( there were nuleme~us (lclosits onl the posterior corneal surface.
The iris was sickly green, and thle aqueous was fixed.

As soon as thle pativnt reached the 64thi General Hospital, exact, localiza-
tion was carried out. and1( a mietallic fragment 16 m-m. iin ength Ii s riSiemfoved
from tilie Posterior vitreous chamber. Postoperative care includd the use of
atroliiie sidfdiazinev, and foreign protein t hirapy. Vision inl the injured eye
wa 20/200 whlen tl" lmieptiet left thme hospital.

INITIAL TMANAGE-MENT

While ami ideal regimemn for tile management of ocular injuries wvas not
alw-ays strictly carried out, chiefly because the tactical situation often (lid not
permlit it, tilie ideal wa-1s, in general, observed as closely as possible. The im-
portanit phases of th lIeproperative ro thiv tieimilmIml the followving:

. irst a id.---'Ile excelleiitly trainled comlpanly aidlmen w-ho transported
thme injumredl from tilie field of battle were inst ructed to adlminister no0 treatmeiit
for init raocular hinjuries ot her t han shimple first aid. Thley' had been taught t hat.
all. inj uries involving the eye were potentially dlisastrous and that their share
in averting a. catihtofhvp was to get the inijuredh iiman to ai medical officer as
prmmptly as tile tactical. situnation Permit tedl. They were forbidden to take
active measures of any killd. Their task was limited to (1) covering tile eve
wvi th a sterile pad afteir genitly removinig superficial dirt and debris; (2) instruct-
ing the patient to keep as quiet as hie could and under no circumstances to
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touich his ev~es: anil (3) ilITU I igi hg, for evalcilalitloll, jpi'ifirl-liblY ri'iiiillibelit s
proillptl~~ ' t s'le

2. ii'allspol-iltiwn. Ideilca Ilv, till soldliers Wit Ii ilijurii s of thle e~ve werev
evaiciiateil reiiiillelit andl reviiaiiiei rvcilillibelt . preferalib l~v on t lie litters, oil
Which theY hadl first heeii placed. iint ii tilt- ci'liarcter alal extenit ofti lie ,eve illjilrv
had1( beenl deteriiiiied. This pjiiCv *VW'IS Siiiiiiil Inlt inoiiieilz lieiiiorrhage~ aild
loss of vit reoiis, which are risks iiall c11vve injuiehs, are, (4r,4a10 iliiriase'd bY
vOllinitarlv Illovelliehnts and1( cariesshaidliiz I lowever. becieau'v lie circilili-
salices, of war-fare- frequetivl lv prievenltedl itcievll''ient of (h lideal., ma111, ve've

eas"tialt ics not (lisalilei by ot her wolilids were received sit tiligP 11p or, evenI walking.

D)IAG;NOSIS AND I) I)( lAZ\TIIN

I I istorv Idkimi(

Ill civilianl practice. the llistorY, of thie injiury, of anl eve*v is frequentl lv usefull.

It provides danta conucernling the' circlillistailces ofi th le acidenit: the kind of
forelhziu body;v '1d a in smally, vIts foice, (I I ectioii. and lpotelitinlit *v for iiufvctiOii.

Ill lait tle iijuiri-es. tie casualty VOlteiu did( not know)~ thle t~lpe of maissile \\ ilch hald
stirlick. himii, was sonlltilles-, not clear1 abolut the ciieuilllstaliiiesof 11iiu 1ig.aid

occasiouiill *v did nlot reiilizi' that hIls eve haild beenl injure-d. Everl iuiitr
oiili hmialnudogist ha1141 lhe expevielcev Of ilealitig wil hi pt icits who became1t a1WaIV
of their iujuiries for thle first t iixie whelien, sii thle followiiig case, thle eve flared tipl
into ac.tl\*It\..

A pitnivit ans adiliitteil to the 641h 01 w~irol Hoslpital Opihltfialiiuic (Center

seIVeral iliolith.s 'ft ci, t rent itielt forl wouuliid of th lielace, froml \\hilch lie ha2d
fuilly* recovereil, miid 5 days, after the develolplellt of aii1 acute chioroiditis of
liiikuiowil etiolo-y. EIxaiiiinatio it lol li11te slit 1:111mp re1vea'led a1 Small hole Ill
the iri1s, a.iiid roeiitgeuilogoic exalllat iol dlisclosedl a lorceigii hod v ill lie retinal.
Remloval of lie object a1fter localizat io resulted ill almost iiiidaesi~iIlc
of thle li'%ei Iis.

Thlis caise hmiii11slies, ail eXce(l(,let illustniat ionl of the importaince of rouit inc
roeiitgeiiolouigi examilia I ionl for denlioiist rat lonl of a possible foreign body ill Ilie
(Vi' Ill everY ilistauici' of liveitl islli soldiiers who hail beeui ill comlbait. I t is al so
anl VVIcelvlit illiist ration of theii importance 'of excluding- possible juitiraocuzliar
foreign bodies iIall .1 wounids Inl or about tlie( eve.

General Examiination

TIhe patlicit Inl whiomi the presenlce oif anlHtracia forevig lO1' ,-t od as
Suispected wasIt pblac il iti part illY lli n keied room its,5soon ash lie a diiiit ted
to t lie hospital. IHI was cauit ioiied to keep hothiv eyes closed, as if lie wvere
alsli'i'l, anud to nlia ke no ulioveilitelits alint i thle clia racier Of hiS inljury' COUldl be
dletermliined bY examiun ttionl.
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Poiit ovaitie Ildrv~lcilloridle (0.5 percontI) wit, Inistilledl in to both1 e ,ves
before alliv ilveim' t igt oll was mI ~derta kei . If thle IIIj III,\eiic eiusa1(

tilwaivs whele it wa-Is hila t era I local alia los.eia wats seen re I withI 4-perce iit cocatiii C
soluition, and Iadrenalinl ( I: 1 .000) %\aIs iluttilevd into0 tie eves inl 2-drop amiounits
4 times. ait 4-mninute intervals . \leaiitilie lht'iiititla Sodiltiti (thliopeiital
so(IIllil) \\aIs admliniistered nlitraveiiousYtv. ad no at tenalpt at ex-nniiaationl wast,
nillde untill the patient wals fully * ielaxed1. Th is t Npe of a ilest Iie.ia, whIichl was
z1iclieved reatlilv and lie duirat ionl of which could be regain .ted as, required,
piroved( ext renielv usefull if) IlilitarlY 01)lit Iialiiiie pract ice. Thev patienltws
iitteiillt'lWOisro and1 apiprelieiisive, alini a suctcessbil finvest igra lonl of the ocularl

iirvcouild not have lieehi carried out witholoi somie form of allistliesia.
Siuice prac'tically 'all the (asal~tte W er menV iii( H) liev prunei of' life. the fact that
liilopenital sodliumi is iiuiilesir-able ill Y( ung" childrenl a11d elderlY pelsiilis seldoml

hadl~ to lbe c'onsidI'ered
ItxanillIna t loll always v includ~edl both ei('ye. Ill tall vei-olus iujire.it wa, a

rat her gellerldpal lit ice to Iietret ract loll sýlit liles of ht ilack)(1 silk Wil te uwtpper
and lower lids. Tll., (lid awy vIt 1 t he liecv'sslt \ for specuila and ret licl ol.ý;.wliichi

a~lt to x 1st1(r trallim alidi~l tel(' pvsul'e of which conitrtibutes to terit(, of
1o.-;. of vit rvt'(i1. At temlpts to (elet(riltlie tilie presenice of a perforating wound
hly , res oil tlie e ,veliall A1.t Ii lie fiii&ger, or withI a tolloillete ('I' er( avoidedl.
If .1 wouiiit was p~resenit . 511(11 lallcleivers;almfost ilievitaIblY c'aused tilie loss. of
vit reouis.

Tilie rolt i lie ot exam iniatio 10ill thle Arm v was muchl tilie samle as Inl civ itlIat
pract Th Ill. it'ivest Ugat Itoll be-'iall with In lspet'Iion Illidler dircl l lliatlll

\\lwic oftt'i gave( Ilseftll ililorluat l1oll if lielliol-lliagv or. tInflammiatio d0(idl not
obscure tilie field an~d if tlie fludindu roflex was pr-eselt. Thie exallliliat101 Wo was"
tont inuledl 1),v lnvlleal1 of' thle loupe. tlie( ophlthlalmoscope. and~ tilie slitlap

It was IIVVI ever asSIfmed. b eca use thle I id s were closetd bv lii l~lo~r hiage. edelliia
01r bothi. that the inljuries were confined to tile lids. They wereT 0,0euitv retracted.
anud ill raocila i1 forlvý-l b~odies were sea rchied for. t holughi it was somletil~lies
]I Vct*'ss ,1W to (I(ehla v tlie( eXami 111t lonl init ii coin lpresses, and1( other mleasuires had
redutced tilie edemal an1d madle ila iiiiuila t ions. possible withliut inflictinig a1(lli-
i orial t Ill imla .Ž _NI litarv ophlt hlamolewzy providled few mlore petrIplexiligr

p~roiblems t hal di elayved cases ill whIiichi thlese chlialg('s hiad ailready vob~scurled tilie
int raocular. fielId whl(li tilie pat ienit was first seenl.

A Visiblet lact'rat loili of tilit co(ilit' or thle sclcra waIs re(ýIlrdvd as preslllliPt l\"e
evidenco tha t a foreign1 body hiad en teredtil c t lit eve. If. however, a re] ia lilt
history of 11inj. vl ctould lit set'creth thle abelsece oif suchi a wounid was- niever
cotinsidetrted Ia conl t ral idilica t loll to hurt her ill v-et'srlt iga Itl. Ak Small \\-,l I wS

ofte eil ip erce pt Iblde ptart icuilarlv if' thlit patie !'i ad not beeni seenii n t i 24
hours or mort' after Inljulrv. If thle pat itent had nott beenl seenl promlptl , , a 111111
Small mettallit' fragm t'riet freq uentlyv left lit gross evid eiice of its, t'ili ti ice. Whele

lit' ~ ~ I pl lilooits of tilit 6i4th Gi(eneral Hlospit al Opli t ha lniit' CeiteI' wtired
c'lo~se to thle forwartd liuies or whlei patients, were' tvatiia te t't ttlie hiosp~it al by
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Iir, th l w'~oundit of eiit ra rice was usiiiil' stIll visible. As the line Inlov t'( forwairdl
or whieni pat ienits were' not seeni unitil 24 houirs or mnore lifter inijuliy, the wollfitl
of entrancve was frt'quIeIit Ilv seakl-le fid c1(ouiltd not bv dvlt'iitst I'lte d bN aiiv me1tt od
ofI ext'iiiilinit ioul (t'X(t')t I'ot'ltg'Iito-ra ihiy.

Prlaphiise of fill.% port ion of th lie nveal tracitk or oif thle v iti-remis or t he presenice
of it shialltow dlforii it v of Ilthea lintetrior Cliikm 1her \\-Is rega rdedlits prinukl facie
('vidlt'lict' of 11perforatillig W0111111 Ciillst't by at p~ossib~le ilitrioclihlir foreigin botly.

Special measures. Th1 e list of at inaIII t't for dInjagrost ic pulrp~oses wa'Is
(lI scoil agt'tll . If thit objtect wns nonlilliagl(t it, t lit pi'oc'tthirtwa W it 1k ivste of

Iions. could Ibe liarnifiil. N t'gatiivt' Iilidiiigs, rnor('tove'. olliotb aeia
Ilit'ir fact' valuie. TFhe p~ossihililt. vIdilwiis eXistet litnht thlit object \%.Is toto small

Or Ili\, ait too trrt'at a1 thistanic-t' frnti thet' nlagnit't to bet' atr te rat'Il)v it, or' was. too

tlet'plyv eit Ieddvtlt'IIIi thlit tisslit's to g`ive rise to at senlse oif lul Oilk 1 IM"loemelt.

If Ilthe lnagn11t't wals tevter llst't for tl1gialiost it I)llr-ptst's, it was always as a1 last
resort, iift ci'fall ot hitr invest ji~rationsliat lIt't'i \6111tt'sil lihlvII full .t'Iili'ila-
tol ouf tlit'- possib~le risks e'ii t adet

Stlallajrd's ISigt'yr~st loll thant fragnt'lets of forvii.ni loitih ts emIbt'tllet tIS~t'wlit're
ill th li' ttv be rt'niovittlI fintI t'onntt rolttl(oil It)ttttermint' their conl-

itiient \-t s n US ot rt'ga i41t I'I lbv AmeI~rical ui )Ili thlialiologist slas pl irticla uiv uist'fiil
il lt niiiit'i'itof ilitiraticlilar ltirtigniitisfose rartatn. Explotsivtes

W tV ftt'n niatle ill) tif st'vt'i' kindts tof niat t'rild. Stoimt tetouiators, for t'x,1kmplt',
as. \t'II it., grt'liit t' i l liid lilt's, ctonsistetdt of 901 percen' l ioliiltiilii't ic and I 0o

pt*--lit 11iiiglit'iw nt' aterial. It wavs t Iiert'ftw' (1 llitt' possiblet that oil(' va-rut'tv
nii1glit be iit) lt'e 'vt * ve iud a rittlien' vai'ritt , t'lsewhit''t ill thit hotlY. Furtheitrmiore,
aill ftnr'ign1 bodit's ill thle slifilit p tit'll t Vt'l'(' litit 1lt''t'5ili l' o tf thlit same owrigrili

Roeii tgno logic Fkxaiklination and L ocalizationI

M\Iili tia uw opli hi lialmologit'txc 'i'it fullyN -on~firInetl( tII lit' valu of 'oeifil ytig'l-
oltgit' Iotaliziit ionl of nit rilo'uilir ftot'ign bodites. It allso proved that, Iirilt'ss
till- p)rocedurli e is p~t'rfornie t't I Iv spet'ia IMizt pt'isotiii li (t'1  eist'o inl re'filned t twhliqIv t ts

antI4 lilt t'rt'stetd In results, (t lit t'Xalkillliationl is uiseless antdca ( 1 t' bemish'aliiing'.
'lT'e (t'vt Is sti '111:111 t hat ti aletrror Ilit Itta lizatittlin of as lit tle ats I or 2 mm11. may
IIkIIIit'ii lilsp~lla-t'e initisitin UI ll ilit't't'ssa rv nI I'alla if noth wlitt111 failuire of till

t)Iptrn Iot Io. FlT'e betst rt'sflIt s welt '1 alwas a t'l tvt't Iwllt'l localizakt iton of mitria-

tolli tha lilitohtgit' stall, wits lrt's'l it ihrl 'ou l o thIle ('lit i I rot'vtg'it)lloog"ic(' Xik 111-

lhart tof lt'e siit'ess of ltit'alizat ioll tif iiit i'aoctlllIj' fort'gi loth it'1*(stllirg
W~orldh Will' II detpendtt't 11p)01 li~nit'r't~is smiall prt'cinttitrion. At t lit 6401h

bel)('t'I ci rtflIllY t ra iiel , wt'rt' awa vs assigned to thiis wotrk. Thle Ikit'ii btrs tof

ISI:lard.ir11. II t.: War Surgery off I lit , Eye. Aii Awxlyi.si of 1012 tCases of Intnirotizlar Foreigin B~odiesn. Brit. .1 tpipli.
2S: PryS 135. NI rcl 1911i.
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this group were extremely competent. They knew that roentgenograms must
be retaken and localization recomputed if the findings of all nethiods of exam-
ination did not check with each other. The cassettes used for eye work were
kept scrupulously cleahn and were used for no other purpose. No distracting
moveimeiilts or noises were permitted in the exam ining room. The procedure
to he carried out was exl)hained to tile pattient, and the imp)ort an'ce of his
cooperation was stressed. Filns were checked while he was still in the X-ray
hlepartiment and were repea ted at once if t here was any doubl)t concerning their

Roeviit-veolohirc examinat iol in all cases of sUsl)ect(ed foreign b)odies hega ii
w ithi a1 1 osteroanlterior View olf thi skull (fig. :32), followed b%- a lateral view

Fi(t;ImE 32.- IPostvroanterior rocntgenograin, Waters position. Foreign body in vitreous.
Localization I)y contact lens, lead-Iead markers, and ring methhod.
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IliI~lVtt \\n' h ip'itna lilet 11(11k \ 'P i iidot atul m l iei'mdz. w r

'ie'i t o ~ iis d e aellie thle presences ()It liotuji we'.t. b I id 1ý4sz,'m e

I heia e (I4 theIiIt'eI~oII r4'l-d lne t 1() wIII 0114' of lrtrl -.iit II~eI 1 tdd eeht Im~led latr
1ive inz from11 221 I to 26 aihi" the -Iaite r was Sdjjfct't . it0 die ()b l-1 tle-sne1

I~' he 421 sii~liesi~ (4at 111ii a(Iie tt rml Im i loio'ar'IIvlmIloie
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LcIAIiz;It it)) bi)X rim-,~ meimdi 141A. PaI':ItlJt is look)!) il).) B. PatienIt is l44okinO. (dOwl).

first to the ruzlit anld then to thle left. A" evich exposurie was, taketi, the lids
vere hieldl opeti cit liet' iliU111litillV , vo with t.Ii Irclloll itil.

Several (Tl-rot' hadl to be £.tlal'(ledl a Naiit lteltitlie (lolll e- lo ltte et ho(
was used. ( )te of thle mlost iliiport alit was thec r'ik oh' overlooking. a foreigni
la)(lv of itillittle size which tiii-lI not show tip) because tlie filml had been made
Wit Iil onilv 1all thitv expiosuire orintitarily empl I)oyedI. RepjeatetdM filtiis of Varyving(
densi ties wvere hiel pfutl III s1uch cases. Ariot ltct possible err-or was tilie diagtilosils
tof thle foreilim hod v as, tiltrottlt \NwI Wt e t ta it wa-,S lodged(, ill mu~jscles,-
or*bit, Or' fat. or Ill Tenlon 's ca psule. Bonle Shadows were oft cii trouiblesomle
whenl mnittle foreignl bod ies were ill tilie anlt erlot' seglIIeli t of tile eve. Int
su1ch ('ases, It was, t'equlientlv us'efil to( inisert a deltital filmi at tilie itiier cali t ilus,
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shell mv dlesgntet to lwe anchlored to thev ejpiscleraa withI silk su t iiis. iukiia
shift ing~ imtpossib~le. I lowever, this dlevice was not availa ide at till eve (-enteris.

WhIet her. thle rll",g or thle lbead miet hod of localizaia Ion was iised, St ereos-
coy as found( to be of great value in thle mianiagemtenit of int raoctilar foreign

bodies ertcoii it ered ill miliitary p.-act lee.
The ;wvvit niethodn of localiza ion (figs. 3:3 anda 35) was usedl ualist exclu

sively at thle eye cent Ier at thle (64 ti eneralI Hospi tal. It j)Iovecl useful and

p)ract ical under thle dIifficuilt circuimustanilces, whlichi frequien tlyv preva iled. I t is
silgenera lly regit r edlz~ t li niost acu Pate inta us of local iza tion available.

Irhe coord iinate ('5a 1(I master chart s available have elinti fillat ed mullch of thle
ted ioums calcuila tion formierly niecessa ry, and1( withI thIemi resuilts (-mil lbe secu redl
wit himi 10 cr' 15 nhiiltites, anilltilport ant contsidlerat ion wh~enl timle is precious
and1( specializedl personniil ill short suplyll. LoAcaliz/at ion obtainmed by this,
mletho w1(1 as eI i ked aganiist thle posit ion a pparein t ii thle 1)ost eroanwireiot'
roollt gevliogra ill.

Loca tors

NI illsky~,l ill tracing, thle hiist ory of thle localiz-I t ion of jut raocular foreign
bodlies. poth ed onut that Aveling-, in 1851 , was th e first to at tenpt u)t iiliza tionl

of the priniciples of magnetism to locate stee in thle body, and Rxhoolv hi 1880,
lie first to apply thlien to thle localizat ion of foreign bodies ill thle e ve.

Thel icernia t loc at or, whIiichi hiad been used IwithI so imuch succes~s at Pearl
1II arbor, was suibsequenut ly adlapt ed to idlenitif icat ion of foreign b~odies with lli
thle eveN anid was used successfiully in many eve centers in the Zomne of Int erior.
It was nlot availablde to a lly inst alla t ion inl the( Nledit erranleanl Theater of Opera-
t ions. Ili that theia t er, t owa rd the close of thev wvar, t here came init o use anl

ext remely efficienit loca tor dlevisedl 1)y Lt. Col. I lenr *v Ca rne *v of thle Arm.-
1)e t at Corps. The first inst rumnieit which was mlade from a. wornon t mine
det ector' andi powecred by flashlight hat teries anid a R-1)aIttery, all itemis whtichi
could( be secuired withlonut dlifficulty, w\as intt ended for thle ideuntificat ion of
foreigi i1)1 boies elsew here ill t li bod *y. Mhort i *v I )fore thle close of hostilities
inl thle NI edit erra neanl thlea ter, it was miodifiedI for uise inl the eve amnd proved
ext remelyv eficimit .Like t ie, ernianI localtor, it indoicates, by chta nges on) thle
dlil or ill thle pit ci of a buItil hnloqudpaker as it passes over thle tissues, thle
liocation of the Iinigne tic oIbject a ml, thIerefore, thle p)oint at w-hich tilie itcisiolt
is to be mnade. As thIe iincisioni is dleep~enied, thle elemleit t, which mlay be st er-
lized, (callt be in trodluced more pleeyl, so thlit precise localizat ion is possible
throughout thli w hole procedure of ext rct on. Reapplication of thle locator
after at foreign body is rem~ovedl will (disclose whet her add~hitioital particles are
pre~senit. LiAke thle BermanI locatobr, thle Carniey locator dloes not indicatv the
location of itomtmlaglt( tic foreignt bodies.

I M insky, Hi.: 'iraurseier:kI itt-movai oif Intraocular Foreign Body With the Aid of the Berman Locator. Arch.
Oplt'th. :1: 207-210. Ma rch 1944.
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In miii t al , v als well as ill eiv ilia ii piacttice. thle remilovall of an lilit ralo('iia r
foreign1 hotlY was t lieoi"'t i(allv always desirable. Whewther or. not Its" removal
Wats p~ractical was ailothlei' hull tver. Whetit he or not reiiioval, if' prIact ical. was
tlie part of wvisdoml was still aunot her ula ttel'. Thie eXtri'!(t iiil of a hireiguil
i)oiv whicith Is aiiv > lig" b~ut super.1ficial is alway's attended withl a1 certaiji,
1us(ally i'allcilahile, de~xiee of risk. Thie Ari'uv (1)11 ibalnijei siirreclil hadl to
detei'uuilie (1) X~liet her ilie "mIoliint of t rautnal involved Ill reviiioval of thle
fore(ign.I body- would in' so grevat thFat it would not be justified: (2) whet her the
objec,(t could be' left inl the eve withI t lie expectation that It wvould not give,( iise
to trioildel Inl the fiit uie: (31) whet her t1l1e eve was alre-ady so damag'led that
iiiiiellia te elliiilea t loll wouild b~e tw li'ioiisi'ivait ive iloh o (4.) whlethler'
extriac'tion of tille objeet should Iev proceeded with Fiat onine.

B~efore t lie out lweak of World War' I I, it hald Fnevil cleai'l1v est ablis'lied that
the toXic.it\y of' foi'ei~zn bnodies hoi' ocular. tises\arivs a('eord'(l,~ to theleu ('OM1-
posit ion. Gzold, silver., alid~ pint iuiliili. whiic'h i'1e lint ofteii f'ouind ill thle evev
aull wuhFic f'ui'nished no milital- ry oinleiiis. are ,sull well tolenated. lioni
(especiallY Soft ironl) and v'oppel' oxidize r'apidly aind usuallY give rise to sl~(iderosi

1an14 cel-lauili of' th le nw plIast ic's are Iparvl~a'itl Iiiei't. The niili1tai'-v oplithlalunol-
0oZIst iiuild bei giiiiled b gw e ociei'al coiisidei'atilolls, but lie also hail to beaur
Ill li lin I thle fac't t Fia t ev'el Inier't tinterials Inn v e"vent ullvx (Five rise to troubhle.
Lvvii before the Nvar, the flviteatuui'e was h'ill of' case reports \01liii'eli (InitstlI'teil

Fiat fa't . and( thle optimisti c'ionicep1 t thFat pi'esiliuiabl ,y iniert horeipi bodies1 ("Ill
be left ill t~n' cve without risk proved to have 110 soundiier basis ill 11ilitary *

1)'i t ic Ilai it has Ill civilianl pni'ati'e, thloulrh it (Foes 1101 followv I Fit acc(ept-
anuce of thle i'is'k wals not somet liiiie5 wisel' thiaii at tempted ext ract ioln of thle
ob jec'ts.

It was fairly 'oultinle iiiiit'lv- pi'ac4tii'e to e'xplor'e all iijuirled e *ve ill the
regioli itf thle i1ijiii'\ vhieii (oloIi)It-eýXpo)05u p1'i' ~ I' qloI, i'i~io ill, u'val 1 afreig
b)0(1'v as5 nhai'aeui *lv mIuoviiig. Whlei'veu thle r'esults of' thle exaimuination wei'e
ilicoli('llisiv(' aind it was believ'ed H iat thle calculated r'isk of oJpeiat ionl was less
thanl thle u'isk of' permit igasupcelittn I'ouli foi('eigii Fnv o( memai 1 i'

? _ i n a l l y , i t w a s
the veve, 'Xpl)rlat iou w115 also( carr'iedl otit . FnlYItwsthle praci(t ice to ex-
p)lore lie eve ill anly casw Inl which there was, reasonl to doubt a negative i'ovi't -

geuiologeporllt , as well as Ill any case Ill which a('(uiialte localizatilonl was not
sui'i'essfi l, partitc'uilarly If thle foreign bod11 y wais located 2 to 3 nin. from tilie
s('lei'.l

Reunlova1 xyas pract ically alwayij\s atem edIf the( fol(ireig b~ody wa-Is 11ag(-

inet ic. If it was not, thle con ise of act ion depenided up1)01 t ie ci rcumlsta it (es

of thle special ease. If thne object Ilay close to thei( a lit eriol' Setzmel(iit 111(1 wa-1S
readily accessiblde, remnovall was un lislav ii idei'takenl. Otherwise, it was thle
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pl-rict ice to let relat ivel v ha r in less 1)11 it ices, sulic It Sls ts or gzlass, remailil
ill sitti. 'I'll exvejpt oll to thlis rule wais a1 foreigni body [in t lie lens. Eairl vInl
lie war., the(liw~ (elenved froni civIllia i exper-ienCV, wa*,s rathier reliierall .
ilitertaililedl thalt, If the 0Ve \\aIs quiet , ol serva t ioll would be sa fe. It wats soonl

Ivlea Iied thalt , reg~a i* hess of t lie composittion of t lie toreigi i odY, thie- ilfn fla mma-
to.v react iou I i it iiiigh.1t exci te was xiiore severe ill tlie( lens thaiin al MIi\,

other pairt of t ie eye. Fuirt lierniore, evvii if (lelaved xtatiuWits suiCCslsf iii,
h~e e ,ve was a11lmost i nyu rianblY lost. Tfli courlse of eve its, was Inl coliitnrust to

thalt ill otiler. are-as ot tw li e ve Ill wvhicl, evenl If aili acuite enldopli t I llialt uti.;
develoIed , relliova I ol Olie ob ject uslually saived tOlie eye, oft ei With Isonic'

Primary linucleation

Ituiutleit ion of tw lie damaed eve whiet thle patiet \ a
11sua11vlly urn ore Naral-ilted lli military o1)lit lalinllolo(,zv t liatil it is ill civilian1

1ra I'lce i I u liless I lie eve wasI indlibitub a v dl(est rovyed. At first inlslpect ion, it
was5 ofteni implossible to evalutint e tOlie sit ualtiou. parlt icilal.-Y if lilt r-aocuillar
h1ieuiorr-linge hald occurre-d, and delay to allo\\ (let eriniuia.t ionl of t lie exaict statuis
()I* lie eve was ttended wit il onllY mlinimall risk lbec~luuse of t lie jprotect ion
a il*orde, ) byv clieiiiot hera pv 'Ild aiitibiot ic t hera pv). ANlieul tw lie iuij wals
bilaterall, it wans particulaIrly Import anit to delayv randical sur-u'iv bec.1 use somle-

I lies t lie eve whitch alt first seeuliedl ill t lie poorer coiidit ioll later proved to liave
tile btetir vision.

'l'l p'lreseuice of or developmleu t of clienjlical eludoplI1 t lialiiit is, evenl if
.1ver\ was al1so nlot re"ii r-led ats all iiuidicz tionl for imme hidi t e en ucea t ionl if t lie
foreign) bo( v ('0111( be remloved. Ill iliuinier-ous caIses of t his kind, t leinet o
was con trolled by foreign1 plot eml anld ot her thlerapy, anld alt least pa i-t izl visioni
\\-,speevd

Sympathetic ophthalmia.-Tll e facts concern inig svmil)aItlietic oplitlia111Ma
were fa i ri v welIl c.1a ri hied I efore W~orld Wail 11. NI\ I il ta r expl-eieu ( ice removed
wila tever exculse ni-Idit onee hlave existed for pa inc eiiulclea t loll of a1 in ijuiired
ee v, \os t op~li t lilnllologist 5, indeed, d id niot see a1 single Inst ance of thle

Conidit ion diigt lie war.
All ophit lialmiologic expevrielic is to the effect thait symp)a litic olplitlinhlmia

(does not occui. i i t il at lea1st 31 wee(ks I iav ye elipsedl after i nj iiiv. It w\-,s Arm11Y
p~ract ice, tIi t'ref ore. Julst ats it 11as longl beenl t li practice of niost civilia ii opli thai-,l
mlolog-ists, to (lefer en uiclea t ion, inl Olie absence of a bsoluu t e iiidica tions, uinltil
the inuij *1v couldl be car-efully* silirve 'vedl aIn il deliberate (lecisioll malde a bollt its
ImIuIIIIinieent . wit Ii 14 to 21 (lay-s after wvouiiding, as the upper limlit of prisll
delay, . As a mat,1ter of fact, i nd ica t ioilis were uistudl ally la coliis( erab *) v earlier
if t li ope'rationl proved 11iecesSt r.Y. 'l'lv e1111 smal l ii u l. of cases, of sm pa)'t liet ic
01)lit hialniia observecl ill World Wall 1I ;,; proof of t lie saifety of this p~olicy.
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Iclaeda ciiLA1icleation

III soitti' ilistiluces. se'verall It teiiipts io riltiove tilie foe Il bodY failed. hill1.
ulless, tile e 've blecamie l)iilifil ul and 1 sof or Ii 1)41(4JtiOli \%;Is fperiiialielitiv

lost. ('lillileit Llol \\as SI ill dela ved. IIn olie such case., resultil ag from i tlie
('xjlosiloi of ~I :1,7-ttlti pum, t Ii ee at temnpts \xere mi'liti icesshi to ri'emove it

frawzziltelit (probablyv of uiiiiti)frontl tile vii leolis . Alfourthi at tempti, 1 i1U(h,

after tile put elet arrivedII tiitlie /Zolie of li ternn!. 11154)fhitled. Expiorat ion1 was
Catti'ied olit Iithrolii~i bo)1iitheO ailtlo (i)' U111d thle j)ot('-;I() rots Thi eve
eiuilie211(ld (liliet, hiowever, aaid gioil visioln was itial at a iliedl. WhIeii tiili, soldier1
vas first s-een oilier, tttore snpenhficia I. dl~liiisxeertivcIxiiiuIiifflicuti : v

from both eve(s5 some were Ilitagliet ic 1111(1 othlers liollilglimet IC. Roelitgeloloicgi

exailtlia t ioul \xvu- Ineg itve iIII tisl caIse, til e lilt raoctillarl forevign body lbeil hg

ob~servedl only by oplitiltliiios(0l)V.

011:1 I 'ION

Anesthesia.-- Local aitltlties'i' xxl iots 111 esiraI ie II ll11 jul i rv )J1 t liaiultology.
"Thie put iei is wxere frequteli tiv ph vsIcu livY exhia ust ed um 11d iii stat e of niervouls

I elti;oi a. Itli Iheir. colidit lOll. couplep4d wit iiitlie fact ti ai iliflanitiltia Oll wvas oft en

preselit . maduie cornplet e a uiest iesia preferablie. 1Peli tothiul Sodilr tli lesti I isiu
SU pplentieiit ed Wvithi local 'i liulgesilu prve all Ideal coibt iliatIionl. It permittIed

lt1aXitliaU t'ehixatiotit. aut it waUS seldom ' ssxv to s 1tinA xsl to exipose
tle( postierior sclera , whlichi was- oft eli itece1(ssIarv xvii c oIIlv- local altulgeslt xVIIS
usedl.

Preparation of field.-After the ey' elasies- had beenl clipped, tile face was
t liorollIlilv -wash edl wvith whliite soa p amid xvuater. (zreat aeure lbei' tag kenl to atvoild
pres~si e mi] thi eeld amidi e 'velalls. Th'Ie fa(e wvas thlien xvipel xwithi 70 pe~rcv lii
alcohol folloxved 1)*y thle apjplicatIloll of tiimci re of \ Ien ijola te. Fimitllx.y
Argvrol iii 10-perceilt sollit iol xwas iI isti iie ill to tilie eyes a lii xvas removed wxithi

Copiouis i crigra l otls of xvarm11 boric acid( solltiiionl. Tile usuaI r ptg xir tilien

Put ill place~.

Technical Considerations

Route of approach.-lDurillz tilie xa.tile I eclijiiitt of r-emoval of inltra-
Ocula r foreignl bod ies, pa liictihia li of i i1tiiuag-lec bodi )0 es, Illid ervelit taI Coll

sh lera Ide chl aug inl that thei post erior rot'- b ecamle i ceiulypopulari.
Altholougli sotie ophithlalmologists coli t ituled to regaridi t his approach uts comn-
fplei clv ltjj I.tIsifie(, Iot 11(1,S lii) 1!Igsel' tiel ie U it(110!r'l i'Oi t C II ltler atllv circum-

51 flices. H owever, xvit 1 thleslge awid very ittllportanut exceptitout of thle cc-e
moval of foreigit1 ob~jects fr'om lie ciliat'x oy twa h elrllclslsi
that tilie xvisest 1)11111 was to approach tilie ob~ject onl tilie b)asis of its loctt iolt.
As iciiinpatC everyV r-oute hiad its at telidanit adlvaltta'.'es attl (u's-
adlvalitag'es. It was ('leanny uIIxIviSe to apply a 11agullte altil driaxv1 ja hute mttny-
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tietic particle itito t~le aniterior cliaIntlier. withl the risk. of injtring" tile lenls atil
iris anid lie add it ional risk (of etica psiiIat loll ot tilie object ill thle ciliarv hodv.y
I tei('~oti of t li sclera, livea or ret ina n liiriHtievd t li risk of lientiorrli-e lilt([ of
(let aclittenti of Ilie re ii-ei iiiet of wIilicli a! mlost vlas led1 to pernia lientii
poor results. Ill 111tailtitv op)litlialtiilologY. Iii~lividniilizatioti of cases was ev'(,tu
tmore impijortatnt t hunl ill civilianl pract ice because tilie 111tiili ilicitYV of pariticles

a nd thleir fr('peq ititly cýxpllosi ye ci ia tact er oftel madniie thieir remtoval atill ext remlel v
di Ilicitilt procedu( I le. cJwiallY litin er t lie cirelujust atices of war.

RemnovalI ot a1 frl( '1 utitilodl t Ii ougi tilie \vout td of entraInitce was solitet tites
pos'si I le, esec~ia ll*Y if t lie pat jetit was seetl eai civ, t iltough1 sonie euillargetliviett of
tlie \vouit i~l \\.It isutial liv tiecesil. * v. As a 1title, li ow\ever, a11 inc titsttio of el~ction

sevinC1 tilie wiser a pptoacli . if for ito otiher realsoti t hal ti ha t It coutld frequietit lv
he Made ficat*Cr tilie object. It wa-Is sooti leartned tlint titl imiport antt precauit ion

isutallY overlooked it i civil ia i opilit a ltitologv, was clostitre of thle wountd of
en tratnce bv dintlIierniv. Fa ilutte to observe t Iiis precauit ion was thle great est
silud~e enllse of ret itnal del n(1i met t itl petiota t ip tigitij it ties.

Techniques of removall.--Tl'ie I eclintiqite of t lie remiovail of in~trtiocitlar

foreignl bod(ies inl World War I I call be sutuminarized ats follows:
1 . A foreigit body itt tilie ti t erior chiamber wvas removedl wit It the small.

hiand nmaget. If it lav onl t lie lens, at ropine wvas first inlst illedl to (dilate thIe

pupilil anditl )1tlie Iris awvaY from tilie object. If it hlY ot) t lie iris, eserttu' Nvas
first inlstilled to coittract tilie pupil a tit loosenl tilie object fromu tile irit ic mleshl-
work. If t li object was firm]ly enmeshiedl, or if tilie iHis w\as excessivelY trait-
mnat izedl during" tile mlaitipilla t iois, it was sometimnes tiecessarv, to excise it
smnall port ioti of thle ir-is alonig wit Ii tilie object. 'I'lie chintu11ber was restored1
wvith phlysiologic sailt soluition, midl tilie kern tome incisioli was c'losed wvith
atrautnlat ic S:-l1k slit ilres to Prevetnt l)ostopera~ltive prolap~se of thle Iris.

2. A foreigni body pettet rat itig tle letii amid lying lin it was also remnovedl
by (direct aplplicat ioll of the magliet I lirougih a kern tome iticision.

3.A foreigit body bhc ad Perfora ted tile lenls was removed through it
Post erior sclerot oil *inc1(isiot t, becaulse of tilie datiger of loss of vitreolus if anl

at temp wer male o 1)iti t e obectoutthrough1 at wvouinl ill or arouiti( t lieletis.
Tile t ramiat i( cait aract wvlicht iitevit tthlY result ed from compllet e perforat ioul of
the lens was corrected ait at seconid olperat ioit. Removal of tilie lenis at thle same

time as removal of the foreigni body mit rodlucedl the serious risk t int thle forei*rII
b~ody would slip fatthier bac~k inito tile e *ve and lperliiips be lost emiltirelv.Y

4. A foreigni body lying inl t li ciliary bodyv, ill m1ilitary as, ill civihiati injuries
a (latiger zone, was removed t irouigl tilie pars plana, \vhiicli lies between 7
mid~ 10 mim. post erior to tilie limibus. The anterior approiucli was uised if the
object wvas more accessib~le nit teriorlv.y

5. A foreigni body lying 'in tilie p~osterior vitreous wsrmvdb h
post erior' rue, thie inicision b~einlgmaedrc],voerixept-alay
nloted, whienl it lay Ill t lie region1 of tilie Ciliary body. IDragg-itg a forel~ir body
through tdie pars pltima actoss die vitreouis is alt itnvitat ion to retinial detachmentt
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becautse of t(be adjavelli I ibii oils U i liesiojis at1 nyuilgr tilie ob ject to tilie ret iiia
6. .Aioreigii lbodY l.6i1i 111ii thle I ieau of thle optic ne~rve Wiis oftecii q nit e

d ifficultl to reviliove bieca use it was- li kel ,v to be f'ixed iiIII lbrohis, Iissue. ItI was
foundlthat thle best planu was' to ma11ke al incision a few miiililnueters anterior

to Ile ivre Iead lliljl" -ieviI cmlit ioii to avoill iiijuirilig. iiii'ort uliltsrcie

Tile tilagilet was thlen al1lpliedl over tOlie Inicisioni. witi ti lie force (IlirectedIllate'-
riorl v. If tills iiiiiiieiiVer bliiledl, tile iliaglievt was Witilidrawii. ziiid it probe was
paissedI thlroughi thle wounld inl tile direct ion o1 tilie nlerve hlead. Th'le magn"let
Was tlienl appIliedl to I le probe andI.alter a tew secoinis'd(ela , to perilili I Ilie object
to becomie loosei ied from tilie nerve t is'sue, tlie( probe was slowi v withd(1raw ii.

A few drops) of Vit reouis iliii-lit be lost t ingtlie procedurie, but thle loss was,
not liung ill compnjarisoni with tilte risk of permlit t nug tilie object to reminailli tilie
ne~rve.

Management of the vitreous.-- Whetn I foreigni bodY had beeniii tl lie e*v e
for alliv leiurthI of I ilne. tilie vit reouis was like!* It) be flu iti aild great care wa"s
lIie5 I iv,"f, to prevet it a lar1ge loss w~lvie thle sceawas inicisedl. Freq uent Ix.
eve; i wI el t lie vi Ireotis was, of iioriial voll iist eiivv, it bulged in1to tilie wouiiild.
Ift' his hlappenled, thle liuligilig J)ou~t 1(11 was Clipp)ed oil' wvith scissors before the
slit iires. wiivlic Ilia beenl previously placed, brouighit tilie ('lit edges of tile sciera
to"zet her.

Application of the magnet.--Tle smnall han iit a-zIiet was st anidard equlipi-
Ilieiit at 11 i Aria v glenera Ihospi tals anid was thle onily tV vp available at evacli'l-
tionl hospi talIs. It was preferred to thle hi'll~e maw1giet for tilie usual reasonls,
the vliiet onle beling t hat1 it Is less awkward to iiiaiiiptilat e. If all at t empit to
rellI0Vo It toreigiil body with Ithle sniall uluagliet was not1 suiccessIlul. Ilie hlarge

111i11-liet was aipplied \01le it was availlable. Inl a fail- liuin11er of iiistalives,
success1 WUls achiievedl vitIl hilte Ia rge niagl-iet wlieli at temp1 t ed ext ract ion withI
lie sm1aller inst rillluelilt hald failied. It should be euil~lpiasized tihat thle dillerellee

bet weelltitlie niagliet Is isnot aml Incireased l ifagliet ic attract ioli of tilie hi rger
nist rutlielit buit tilie ilicreas'et size of tile mag"I"letiv field. Regrardles's ofwhc
was usedI, varvilig tilie tlistaiiee bet weeni tilie eve ando tilie tip) of thle niagitet
contitrol led tlie(I degree' of pull. Probes, forceps, anld othIer' in strume niets were
nitverl ilt rod Iilted 1ilt 0 thile Vi treouls to iiicrease'S( flillrlet isil 11 lit il more ('0liSe1'va-

tive methlods hald failed.
TIhe tsl~ial rules for thle lilt rotIlltitionl of a, Ilagliet ill to t lie eve( \\-ere v.arefiillkv

followed ill ifl ilit ai' practice. IdeallY, tilie t ip was appl)1ied I Iirect lY to tilie
foreigb(rlv or)(\ (I at a (list a iie of niot more t hani 2 mmn. App)licatitoln was alwa vs
(cau~t iousTh Ili liag-liet wats lot lilt rodtcedl inito tile woulli(dI 11111il tile local iou1
anda size of thle foreign body* had been (let erminiiedl as accurately, as,, Possib1)1e
and rilt ii tilie techiiliquie of e('Ntact ili had beenl decidledl u11)0. It was nlever
broughit to tilie e -ve alive, anld It was int roduiced in1to tilie xvouiid as nevar tile
foreign1 hodYl as possibIle b efor'e cu rrentd was t 111 iet 1oil.

Pat ieiit , repeated'( ap1))1ica tionls oft eti achIievedIS scc'ess ill tlie( most lil-
promisilig ('a';es. R~eports of thle stccessful outcome of suich persisteiice are
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not inifrequienit ill tilie lit eraturie. Wr'ighit an id 1)11 ltl , reportedl two suich

inistanices. lit the first , 6 ih i 111 was plesel ved ill at Germlani prisolier afteri
35 a piyI oso Ininnyviet I it I mie Aeon ilist a iee, 6, Ailol was preserved

ini a British soldier alter 75 appj)iliwt ilnli tolaliing 10 minutes and r'anging i11
durtionl 1 f1 rom 41 to 15~ seeoli(s ill thle ctoure of 4 01)eli t jtliS.

Man diagemien t 01. Nonmiiagnietic IForeigni BodIies

As hats ahvlYell W)enl p)0dnt(4t1 out, 1101 ifiigna le i lregni bodlits composed (of

presil [illably iniert miatIeriails anld lying. ill difficuzlt or' luiacces'ible locationIs were

'sil v left al1on e, thle pamit ient bewing- kep~t 11 ldel ol erva tloll. Thiere was seldoim
an iiy d ifficultyvI in ext ract Iing it foreign iod f)(1Iront tilie antlitcor cl11iallber thlroilgI)1

aker t ounei Ii('il01 w 1*ithi b)lunt Arrlg~a forceps . A foreigni body peneit rat in g
the Wei and viuig wditin it was Mindlaiy removed or was, removed wit It t lie aid
of thle cataract kntife. A foreinzl body1il thle Am=rols if thle lens was clear aml~
visuializat ion with ti lie 01)111 1a111i05U01e n-a-, poss~ible, couild be relilloved withi
forceps thirolughl a scierot only incisionl. Thle ocuila r end(oscope d evisedl by
IThorpe woul prob)1 abl h vIitve beenl of great Valu for' 0 foreigi 1 11 boies ill thiis

location. blt , ats has already bweel noted, it was 1101 availahble in thle \ ledTe-
ralleali t heateri.

Biplanle flutoroscopy wals usedl ill a numbnher of cases, of liotiniagiieti iC jt a-
ocuilar f oreign boie0( is but dIid I ot prove( 1us.eful. S11all1 ob jects 5were 0bscuedlie
lv1)01 *-hol stru'ictur e-'. whiiile t hose Ia Ige enlough1 to be visulalizedl liv' thiis Ifleills

hiad usualdliy caused s0 11111(1 (lamagv to thle ocular struc tires that enuclea tion

ADIJ UNCT TI IFR APY

Chemotherapy and antibiotic therapy. TI'hI e initrodulct ion of ceminot her-
a petit i( andi~ alitbiot it agzent s is one of thle reasons why during World War 11
it wvas, possibI le to (deay t ile l'el~ioval of int raocula u' for'eigni bod(ies, with ouit
fear1 of th e dlevelopmienit of seriouis i nfect'ion. Sulfaliiilaniidle and1( its, d erivat ives,
whiich wm usedI early in thie war, I'.ere 'gevlieally replaced'( by p~eniicillinI after it
lbecaiiie available ini tile sp~rinig of 1944, t mhioul a suilfonamide was sometimes
llseN ak15. Event aillv it becamev st aildard pi'at ic to adlniliswr pen~n iclil l

(loses of 40.000 to 50WO( Oxfod uniits ini the fieldl ot , , iluitiol hiospital anld to
coit inuei thle adtlitliiiist ra t ioni unt il 2.500,000 uiiii ;m i-n given. The local
rouite ni. ot emlployedI un~less infect ion ini tw li j- it ion of tile eye was
suspect edl. III milita ry pract'tice as Ii civilian piii . infect ion wvas foundlt
to be mlost likelyv to occurt w-llel lie uwn d of enitrlanie wvas I lroug-li thle cornlea
andl least likelyv whlen it was t hriouzgh thle s('Ieia. rhe v'it reous, as alwayvs,

pnw~etl a~ poork ('llt tie flled mm. Postoperative iWNfetin were usually

4 WVright, It E., and D)uncan, 11. A. (O. E Iiences UAM itMie (d antMaget and Metalelc Itraowlr hRmign
tinijes ill Recent taittle C'asualt ies. lrit. %.MJ. 2: 658-659l. IS Nov. i1944.
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Forcit- protein therapy.- Foreign protein tIilerapy, wliic ANl-Its wvidel.v
uisediii t ill 01)11ti ha iiologv b efore lXorI( I ari11, proveil at ext renielv

useful Illeasuir( e III 1111 taiV Ipraet ice III all eftfofli:11" wIrd- fil -. I
50111' hIospitails, it was tile euisttoii to jist it lit e it ats 51)011 as5 i ( astalitY wit

Ii is type of wound readliedtilte inistanunt loul. TvpIiould Xvaccitie. hlowever, was
not widlely usedl. It %%ais uIex, , r emlplo ,yed wlIeii tilie patienit was first seen,
sinlet it easna It v III shoc k or onl tile v-erge of it, o. or 0 i er-wise III poor. condit tion,

Iniglit be serioutslY v ha rnme 1 I)a sev-ere reca tijon. For prac t ical rea son s', it
Was seld oml ulsed after opera tion. A pa11tie'ntt tillis treated I reyuires special
tiIrIIsiuig. lil could not b~e stip)Ilied III aIII active t wltiIer oif operationbs.
Ext renelv- good resuilts were secuired wit Ii inrjeetilonis of in ilk. lit North
A friea and( Ita a lv, wIi ere finest i mnilk could not b e seciedue , ean iietd mnilk prov-ed
a safe and1( effect ive sulst it tite.

P~OSTIOP~ERIIATIVE RiiTIrNEF

At t lie conclusion of thlit operatIion, atriopinet sulfate (5-percent solui tion)
was inst1illted iiito thle eve, followed by powdleredt siulfauilnihiide and1( 5 Percentl
b~orie a~cidI. A binocular bandlage was a pplied, it was fountd impossible to keep
tile inijuredl e ,ve ait rtest if o1Inly a monocu lari banidage was usetd. After 2 weeks,
tilit banldage~ was rt'm0Ved , a nd a1 pinlpoinlt stiieltl was usedtOl ontilie Inj ured e~ve.

The patient was warned against abrupt anti violent movements during
his convalescence, Ilie was kept in b~ed from 2 to 4 weeks, and nursing super-
vision was quelh that iriactivit v was onforced.

In gene'ral, post opera t ivt, management was the same as in civilian prac-
tice excep~t for thle ulse of atropine sulfate solut ion in 5-percent instead of thle
usual I -percent strength. Thiis wats necessary b)ecaluse of thle diflicultY of
securing good (dilatat ion of the pupil in young men, the majority of whom
have strong sphincters.

SUMMARY AND CONCLUSIONS

The military ophithalmologic experience in ant overseas theater in World
War I I seenms to justify thle followiuu(_ conclusions:

1. Althlough thle mlanIag(emlenlt of in1traocular foreignl hotdies rests up1)01
certain basic principles, th lit' llaoiilt'Ileu)t of every caste is ali intlividu tal prolemltIf.

2. An m introcular foreigri body is a lways serio us, the gravity of tilie Injury
depending upon its location. It does not constitute a true emnergreicy iii thle
sense that immediatte extraction is necessary.

3. Pinpoint localization of the foreign hotly is far more essential than
speed of extraction. Extraction is, in fact, facilitated by allowing sufficient
timte for precise roentgeniologic localization, supplementetd by thle (Ise of tile
Berman or C'arney loca tor.

4. riie tech niqut' of extract ion must be rtela ted to thle composition and
location of tile foreiuil body anlld the condition of thet eye. Removal by mag-
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liet is preferabl)e to any 0otherl meth11od, bu1t purely siurgical met hod. are 1 vieces-

sary if thie obljecCt is n101illanglet ic. Th e p~rocedur mu ' 11 st he )c (n vh liv plani ed

ibeforv ally step is und(er't aken. Whet her extinct ion of t n8 iainii8ic~ fo hreigni

hodl * v 1sho1ld be attemp~tedi diep~ends u11)01 the locationi of the ob~ject and its
C0il posit 1011.

5. sym palt het 1C 0)11thialmiin is a remlot e and( calualC8Ie, not all imm~ed iate,
daunger. Emerig-ency eniuienvt ion is thlerefore seldomi juist if ell

6. Ch'iemiothlerapy and( anitibaiotic thieraipy Shiouild be us'ed rout inely ill nil1
p)erform ting wounids. Foreign prot ein thierapy is also of great value.

7. M\Iilitary, pract ices concernling tranisportalt ion of thle injutred. first -aid
met h~ods, and( (ertin 8 othier' tilat ttr coul ( pr11 )ofitabl)y be tranIsferredl to civiliaii
01)11lil li~l~loiogy.

8. Shin ac,8t 1est, thle results of t rentiumet of hit raocular foreign bodies,
tire not oilt ;tlI idiliugg, nio precat itio sh0ul b101( e overlooked that call improve
t ihem.

*113755'-57-18
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Uveitis in Zone of Interior Hospitals

Lhnwald L;. -Siift, .1!. 1)

Alt hough tiivei tis was respon siblde for on ly al small p~roport ioni of h ospi tal
1(dill 51 is- io I Os duing, World War II, it rep~resen t ed a not in conid s erabIlie propor-
tionl of aill cases of ocular (Iisabl~i tyv. am!1( it wais responisi ble for a loss, of iiia Ii-

power (lays oit of aill proportionl to it., Seriousniess ats ad(Iisease. Du iring tihe

period, for inlstanice, during whiichOliv()Rill v General IHosp1 it al was, ili aciv e
opera tion, a pproxima tely :1,000) pat ien ts were adm IIit t ed to t ile eve serv ice, of
wlioiii a pproxilmatecly 13 p ercenlt so frered fronit thIiis con1d ition1. Th ie respon se
to t r-atiment it was frequene t ly (iscon ra~giig-ly slow, antid recuirren ce coul d b~e
expect ed ini S to 10 pereenit of all cases. The a verag~e duitrat ion of liospi tal iza-
tiomi was, 60 (lays, atid only 50 p~ercenut of thle patients could1 be retuitrnled to
(ulltv at th lend'1( of that time. TPle remna ider wevre released from Army
service a 1(1 wvere ret urned to civilian life or referred to a vet eras hos p i0it al

for furt her treat ment
The experience of O'Reill : Genieral Hlospit al wvas typical in respect to

the timie at whIiichi patients with Iiiveit is wvere seeii. Eigli t eei pe(rcenit wvere
seeni early ill their first at tack of aclute diseas'e. ,-e~vnutyv-fouir p ercenut 1
received miore or less init en sive treat menit elsewhere blefore lbeinJg t ranI sferred
to thiiis hospital Whie it was sevmuing as ani eye centier. Their (disease had lasted.
on thle a vovage, fromn 2 to 4 linmOlits anld was cl"assIfi us (luviroii. I'lie remainin-
ilig "s pecn of thle pat ienits 5were admuiit ted' to t lie hiospital wvithI recuirrenices.
Of thle 400 cases treted at t his WOW5)i du(ltrinig its enitireC Ipvrio of operat ion,
250 were idiahiic in typ~e, and~ 150 wvere of traumatic orig~in.

ETIOLOGY

The undterlinmg, causes of uveit is p~roved as, difficult to idlent if ,v in Armyl,
experieice as t hey are ill civil ia Ii practice. Oiie hund1(1red conisecu tivye cases
of actv i eA I padtIiic uvei tis were in tvemsively st udied, fromn this stanidphointt, at
O'Reilly* Gemieral Hospital, b~ut ill onily sevenity*-omie, so mietliiug. over two-
th irds, was it possible to det ermine even p~robal~ae et iologic fact ors. All
Variet ies of tilie dIisease, acute, clironiic, a 11( recurrenti were represenit edl il
thiis g-rout). Fouir patients hiadl iriovlit is onily. Two liad iridlocv*clit is withI
ani a rea of chiorioretinIit is ini the uifhct 'i (en lIn the remain inimg Patients,
either the area of chiorioretimitis was evile~ta, or vitreous exudate was so
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ext elliNive that none of (het det ali s of (hle tiinidlus .odl[( lhe made ot it. Secondl(-
a cv g'laluconlai was presen t III two of the pa Ilie!its wh ose lU veltis was SO seVere(
that thle hudis c11 olildl not lbe seenl, anid ret iliad (letacnelinet hlad occiirredl In

three paIt lelits with Ii(liorioret IIIit Is.
lit 29) of tihe 11)0 cases studied from the etiologic standlpoiilt, no ciia y

factors, as- airead v menetiioned, couldl be Ident ified. lIII the renwiainil i i ases.
I p~o.Ssible factor was; Identified in 28, 2 factors in :31, 3 factors iii 10, aind 4
factors in 2.

Tle nmost frequlenlt piolable et iologic factor Identifiied in this suvyWas
sonic' focus of inf ect ion. Ill thIiis groiqp of patients, 36 had inifect ed tonlsils,
35, Inifec'ted teeth ;i 11, pir)sta tit is; al0(1 9, (disease of tilie Sii inses. There was
considetItraible1 overla ()f)inig. SeveralI patients present ed I more t11im1 1 olle focus
of infectitoin. andi sev-eral withI foci of inifeetioin also p~resenited ot her j)ossi ide
etiologic fact ors.

Of thle 100 patients, 26 shiowedl a seiisitivit V to t tilereculin , and 12 in t his
group pm'-esen tedi roen tgenologic ev idenice of hiea led prunlarY pulmoiiarv11- tuber-
culosi's. lit t hree (a'aes. roeiitgrenogramsý of tilie 'lme(st Were' not aa illa Ie for
examniiatIion, bu ~llllllvtubiercuilosis was not menitioned inl tile rout ine(

rqlitgreljologic re'ports at t achIed to tilie servic'e recordI. Ill tile relina inluglo cases,
roentmveilgrafll5 of (ble chest were nlegat ive. Of the 26 I)atients who showed
sensit iv-it to tuberculin, 6 presented no ot her' possible etiologic factors, l)ut
20 presenit edl oie or' more other' condlit ions.

F~our patienhts, all of whom pri'sented one or more other etiologic factors, hlad
syphlilis. Anl allergic (hatiliesis was pre'sent In four' palt ents, 1)ut other factors
were present in two of these cases, and it was thle opinion of thle cons-ultanlt
in allergy that tilie allergic coiudit :on was not tilie b~asis of the uiveit is in anly
instanc'e. Two patIienits had1( r~ileu~fm)toid arthr tils; ill one, chorioret in](s Was
present and in thle other, iridocvclitis. Both had foci1 of infection. Aggluti-
nation tests for Brucella ineliten,~is were p)ositive in two c'ases, in neither of
u hich were there any present or previous signs or symptom-s of brucellosis.
In two cases, tiveitis appeared during or followed anl acute infection of the
upper respiratory tr'act.

Certain factors wvhich may be responsib~le for' uv('itis were not appar'ent, in
this survey, (or in anly other case studhied at the O'Rcilly General Hospital Eve
Center). Neither gonorrmhea. nor' toxoplasmosis was idlent ified. There was ailso
no evidence of sarcoid in ainy patient at the time of the sinrvey, though at, a
later (late one( patient was found to have roentgenologic c'hanges in thle lung
fiel(Is tv' l)ical of Boeck's sarcoidl. In this case, ait tilie tim('e of thle survey, two
of thie kera ti(' l)recipitates wer'e unusually large' and~ keratitis was app~arently
marked since s(everal (deep, newly formed vessels were, observed. Details of
tile fu ndus could not be madle out.

Tihe results of this intensive search for etiologic factors in 100 cases of
uiveitis parallel tilie results ob~tained in similar civilian studlies. They may be
assumed to lbe significant. Except that no metabolic studies were made and
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that tests for p~ossible al~el.viegs were not ulwkay com0 iple'te. El1lj stlld\ w'a' IliIzlle

111141cr the most I'l vor WelI condition ilh ulgiii I~II(-ih, condliitionis whIich ale Scldoiii
dupilicatled ini viv hilali life. The laiclteits, b'caiise thevY Undeiiittr AriliV

tests were t'iiiiit'tl ow1 ill all. F'lltO~)'lt141111 co55tinad .;ista ii, 111re- rs'evivi'4I
froni thle lalaiiatoriv from1 dw lie tgeviiologric anid denltal llelartlivieits, and
f ron I c'onsultan. illt Iiilivii eiil miediciiie, allergy, otollaIVlig-o~loiz, ulrolog'y. and
otheiri sipecia t ivs.

lbt idlentifiedl Hi 29 of t li IMt)) 'mes. Nioieover, thle Iiiere finding (if p~ossible

et iologic factEors in an *v case of ilveit IShme not in~el'esarllv prove ti in thE ese
factors are thle basic cause of t 114, condition)1. (1oicliisioiis muiist be basedl on
tircitijista lit ild vvidvlelice whichl is less conivincing ats thle niumiber of possible

et lologgic facto~rs 1iiiilt ijlies ill any ivel ae
lit t his survey, ats iin iiist pr)1ev n sn1 51rvevs, foci of infection , withI tonisillar

antI denit al illfeltionis predonifill nt i ng, wVervte i le ost freq uenit piossible cii uses.
Inlvest iga tors ill t his field havi e expressed thle opiiiioii thlit w~lien a1 focn.s ( foci)
of infect in is responsi~ble for ulvei tis, thle oculazr t issues have become sensi5t ized(

byV thle p~resence(' of or thle repeatEed ples('iic( of t oxinis inl thle blood st rea in, so

liat tillv increase inl thle almoil lt oIf t oxinls reaching. th lie vea I tracet calli ca use

anilinflammlatory reactioni. 'I'll' weak link in thev argumienit, is, of c'ouirse, thle

fact tha~t in most pat ienit s withI foci of infetio il iveit is dotes not tlev('lop. Tl'lis

failii 14 is e'xplaie 1 ) ii'l % thel fallt hat (00) iniioivid ual 's selsitE vi t ,v to cet''lt li

orgalli'snis Varie's withI his abilit v to formi inkiiiiilie b)odie's to nieutitalilze' tiit

toxin 115n11( to form phliag-cy tes tto destroy* bact eria. It is atill acceptedtt( fact that,
there exists at delicate' balall1ce be'tweeni the hlost 's aililit v to nieuitralize or detst roy
inii'fct ive olgallisnis andit t heir lprodlticts and titltl' ipre's:'tce an deve l'tiopmen(iit of

lt'e lrgiaiiIsliis anid t heir toxilis. I m11lillilit ,vis g21re'itlY retdut'ed followinig dt'-
hihi tat hg" diiseases, or iln fat gisc~t and1 simniia r state('. It thlert'fore Seems reasoni-

able to) assuiiie tlinit thle rigors of miiit ar I ut tIlit vnm have been res'ptolsi bit' for.
lie fact thlint ili ildivliaiIll who wals perft'ctiv litealthly ill civilianl life shiouli

tdetve'lop uIvei tis, as thlt es lit1 of fOc of imii eetti, after more or ha's long periotis

of mlilitary lif.
Traumatic uveits. TFile etiology of I raumati ti'uvei tis tof coturst' presentedl

lit p~rob~lems1. It was ObAKously Onit result of previous traui a. Maii pat iet'st

in thIis group~ 5t't' ii t thet Variouis 'Vt' cetelt'rs had oniv mild tdisease, bult their
evt,'s. hatd hieell se'riously s iV tn agnt Ias tlit' resulIt oif doub1lelt pelitet ra11t iig. Nvoll it s o~r
retiniinet I intratilia r foreigli boll iv. ( oreiat'iitiou letwteetn' thle steriousnless of

the in~juliy anid the severityv of thle subsequent uverit~is was iiicnsat.u

DI.A(&NosrrC ROUTINE

Re'gardiiess of the calls(, of the c'onitition, ai rouitinet diagnostitc surve'y of
eachl paktie'nt wvas cariried'( Out, since' it wvas always, potssib~le that addit itonal factors



254 OPI IT IIAKAIUI()(" A \

m~ight b~e ailtive ill cases of t raitma t. T[he survey routn iie con sistedi of thle

1. A comiplet e his~tory 21111 phyicsal examintiitloll

2. A thlorouggi searchi for foci of infection, with thle aid of conisultanit. ill

otolaryiig-ology, lir-ology, and dentiistry:
3. Roenitgeniologic exaninitii it in of thle (list andh of the teeth examilnationl

of tile teeth I aways inclmdngii thle root--ý
4. U'ri nalvs is; comtpletev blood st utlv : ;rologZic t est in,'-, ( Kitlilt) for syphilis.

agg'Ili ti lilt tioll t est, for Br. imu /ihn~s, bY thle use of ,cerial diutitolns from I :20
to 1 2,560);

5. Iut raderiiial t uberculini test, using pu11riftied p~rot eini derivative, withI
initerp~retatit on- of selisitivit , muade at thle endi of 24 and 48 hours;

6. Add it ional l ablora tory test", such'l as 5Jpi 112l-flulid ('Xamllhilt t ol ll, blood
chieniisti vw. reiial-fiiiicttiol (determnilatitonts and ludlieaoi-a e tletrmiilia-
tillii acc()l'lilig to thle hulilica bu in thle specil case

l. est s for allergoy according to thle i ndica tions1 inl thle special Case; antd

S. A coplet e 01)111hialmologgic studny.
It was ailways 1isefu ill i the (hina"nost ic 511l'rv(' to dIiscover sig-11s regrarded as5

dlist inctilye, or evenl pa I loglionloluc , of special eti ologic factors. Kera Itic

pivrcipit nhs of t lie mit ton-I'a type, fOr inistanice, and] Koeppe nodules, on thle
Iupill~ihyi border of tilie iris poinit to t lilet'clloll.s iridoc *yclitis. Stgiaaof
miliiellitll syphli~s or hiealted lesionis ol aicqutiredl syphiilit ic disease poinit to a

syphiilit ic origin. These anid similar finidinmg" Were dilly evailuatedl, but the
complete survey of tilie patijenit Avas hot limit edl l), t ithe discove'r , of thles-e or ally
ot her signls. Th e frequtenicy of mutiple poss1 j05ibhle et jolog-ic factors ini all summvs

of "N-citis ilidicaty s thle importance of complllet inig a (liagniostic survey! regZarlle55S
of the initial findinugs.

Eil It MY

Ro~utinte Therapy

All pat ients with Iiivei tis were griveli suul fadiazi ne by 'm Iouthi in (loses of 2
"Illn. linitially. fol lowed byI I gin. every 4 hou11rs. for 2 to 4 weeks. Blood levels-
between 5 and 10 ing. percent could usually' be alttainied anld malinth ainied I) by
ad miniistrat ion of the drug in thlese amnouint s. Othler' sulfonnnilidles wvere
occasion ally uised , but it was grel ('rally thlougli t thlit sulfadiazinle was p~referablle
lbeouiuse of its lesser t oxici ty. WhI en penhicillini b~ecamel available, thle rout inc
wa-Is developed of giv' i hg each pat ientI with Iiiveil is- 20,000) uits liint ramiiseiilarl *
e'veryv 3 hours,, usually for 5 days. It was thli gvenera opinion that chienio-
thera py anid antibiotic theirapy were not usually, useful inl uveit is. Ill all
occasional aciut e case, thle course of the dlisease wvas possibly shortecned1, and, if
the disease was of syphiltic origin, results wvithI peniicillini t heraphy were souuw-
linles dramnatic. Treatment in t Is type of case was usually carried out by
the consultant iii medicine or onl tie medical ser-vice.
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It should b~e addl~ed, III connection w\-ilth th liese of clieiiot hirajieit V anld
anIbiot I c letii&inre' that t lic'r eV\iliiiit toll a., Indtependlent mol4daili t-ws I4' ii dlickiltt
beciuuise t heY were ala s sed III connlectlion miullI ot her tiea'i-uircs. ()hi I lie
ot her li1111ud, experieiicet phyi~scians, falilliar. with Itile( resuits whichh 1us1all1Y
(I(Ulr Ioloihil"in tilie it,(, of ot her Ili astires. Were III ai 1);it ion to evaliuia Ic fairly
tlti results which were achieved whenl a sul1foliaiuiide or penlicillinl was adIcdl to
themil. It shiouild also be addh~ed that tile liajorit ,v of paitieilts with ulveitis whlo
reaiched' tilt e1've( centers hadu alre-iav hauld full ('olitsc5 (If jpetuiuillili Ill other.
itlstaiaioll bs ill thle Zonle of Interior1 Or overseals.

Whenl pa ell Is withI liiveilis wevre first seeni, the eIve was placeId at rest awill

al ia t elliplt was tilatle to prevent tilie tu irma I101 ion f pJ wlos or 5Vt ieclii'e bYv
itistiliatloll., of a soluutioni (f I perce lit atropl~le. I list IlI ttolls Were imade w\-ilth
suidiicieiit fehl-tIetlc ,v to iP-tiur t1.1iiatIuuutii tilat.11ioli ot tile pupil. Hot coinl-

presseIs W(eIrc uIsetl rolititieiv. If SYtiechijue were, presenit. a i1 at tempit w\as,
"solliet inles Iiiaule t o I-11ipt lre t ll(iei by 111ist illau Iloll of N eo-Sylie1I)lltI-IM

Hydlrochuloridle (plietivlephliritie hivdrochiloride) Inll 10 percenlt sollit ioul.
N icot julic acidl was liseul for Its viisodhihit Imig prlopert ies. uisuualiv ill 50-mg-.

doses,1 ,bv mlolitt , 3~ Iimles tlilvI.. V~ia lilil iIheai wals euplovedh according~ to

lie lili(icat iotls-.

Foci of inifect ion whuichi hlad beeii idulit ihied were ehiniutiated . accorlditig ito

the ind(icatIions of thle speciail case' bY tolisillectotiiv, extrtact ion of teetIil, 1tieat -

ilielut (If Ilosta lit is, t teatilitetit of iu disease., andi simil11ar measulres'. I t wvas
d ifficlill , ill uitost casesý to alttribunte I m proverulcu I to 11 tiee --pvvific procednures,

1114 iuugh tccaI'lotia liv niotablie 1improvemetel followed1 tollsi Ilee toniY or thle ex-

tratetion of t eetlh.
Pat ie nts wvit Ii rhelteumatIoid a it Iiri tis were givenl maxinI imII (loses, of

5U ieva It'. u~i ailV o i 8 eek. The IIe~Ivdic tloll was ext renlielv tiseftiil inl

colut rolling( pailt 111d dliscomifort ill the1 ext teiit ifs but1 bad1( ItO evidIent effect

onl tihe liveai disease. Salic ,viat es Avete t etita i velY admi tist eredl ili a few cases

of utvei tis tiot associa ted wvitli arthriiitis butt wvere list ) withlouit effect.

Special 'Measures

Foreign protein therapy.-- N olspeci hic prot1elin therap ,y wvas used, somet imes
in thle form (of litit tamiuscuulat Inijectioni (of boiled milk butt more oftetiit I lie
formIl Of itt t ratiou itijec1 'Iotl5s (of t .yphoid vacci ne. While a pplicatlion (If thle

meit hod varied fioull instilallat ionl to itist aimt lotil, as a1 ride five doses were g-ivenl
oil alte(rfuilt (2 e ttvs, Thie i 1titial (lose, which (otb.Iste(d (of :40 milliotn orga tillisil,

was5 progressively tIncreasedi till thi le fifth hid~t fitnalI (lose conisist ed of 200 mlilii On

ot'gaiisins or more. A temp~era tutre (of 1020 F. wvas regarded as,- sat isfactory.

Experience hias shown that the vaisodilator effect of therapY is satisfactory
wh~en t itls elevation is reachied and that the stimulatIion of ant ibodv format ion
in the Sy' stem is also adequate.

Whietn response to the initial series of typhoid injection~s was slight, a



"e('4)0ld or' &'veI a1 t bird colrr~e was gr'veri. Occ(irsronrrilv, whel lIt) r'eact*ll 1 1

St slitisft4)l' ,'v reactioni hurld Ileeli licir' veri hY th fifth tInti jec'tionl of tihe'first series,
-1 jit I 0 lIIoni4~ ()It even 500) m 'iino Iliis \s Wel

A useful virr-iarit of (Ill.-;'() t rre111 Wll~ ePIiIove(IdI iti smaiull rruitiiher (ii valtse

of lveil isse'il tit t he (riIt- (INGer rall I bpi a I F: e (Niiter, where it was suggresteId
bYV Lt. Col. Nlaiilrrri 1!. D~elp, NI(', chief, of tIre' iirdical Ser'vice. Thew vacc'iiit
was injec'te etl jt;laxvi'ltuslv ill thIe prtoper' aniouut, a nid tile t elilperil I re wals

taiken every~ 30 minurltes, lijiitl a peak elevat ijou wa -tear'iled I(I :1it Ibegan to
drlop. .At this t it1ie, a1 se'otId inijec'tioni of va('(ilie was givenl, ill tile samIe
alitotlint a, thle first dose. This mlet hod was rrsedt ill four ealses ill which' thre
respollse 14) otheri forms of thleraiipy 11,1(1 II('t'l li 1)1)01 oiljIt i. r''lefIll I(j
I ioul follow ilrig tlie( first dlose was bet ween 101 arid 1020 F. aindI was 1040 F.
follom.IngI,, tile se'ond( injection. Thei pat)ijenits Showed rio Ill effects.

Ill at fai r'Iv large num11ber. of calses, tire respon se to injections1 of tYploild
V1CIict,'i iews, di"a ppoilitl illg. Evenl \\.hell hi rge do~ses were uisetd, in Wits I10
a ppa r-eli efl'c t ill 501114' Calses: Ill o te c'ase, fo r iiis tar re-, rio febr'ile react ion

followed til liest, of 800 million killed or'g-aiiris lll it sliigle Inject ion.
Oph thlalmologists lit ('rile G enieral H ospi tal were of tilie opi rlionl that tile

enic febrile response of nIm!'\ 1)atjeiltý ' with iive t is to t vph oiti-fever t I t'tiipY
coruldl be4 eXJ)Ikirlte bY t(he fit-,t thiat Arm', y per'sonnrel had1( beenI routitrrt'I imi-
muntW/'ize withI tYphoid vaccv~le. A ýt iidlv carr Iied out bY NI aj. I Iai'oii G. i.c heie.
M\IC, ill tie( Cirilial111-Burina-1 rriia thiea ter cor'roiboraIted tis Ill] pressioll. Ill
compllpll-t i\e test~s on('lles 06 I ti'oop, Wholiad 11 not1 b~teen m11nulllized algainst

tvproild fever. an Un11 ri ted Staltes t rooips who irad been thirus 1mm ii ri rized , Iliucil

hinglier febr ile reacet ionls followed t V phllod-vat4lveii'lle je('t i4)ll Ill the ('I rhieseI
trloops, thIal rill tilie Un ilted( States trtoops 11lthlourgli tihe slilme (loses of killed
O1'ra tllsflis were utsed( for Mll pitivilits.

Artificial fever therapy.-- WhIen it bec(a me (dell th Ia t goodI re'sults could
rIot b~e 11101(1 patA t it h v i t vpliOild-vaci''lrleth era py or. wilhen for til *y reasonl rils
form11 of thIet'apv * y co(ldriot he uised, hplplVe T'1)I'u \%-Its Induce t1) 'e iv Iilf-'ir o1 (f tire

fever' cabillet nrT le gt' ter'UI prac'tice was to induce a thien'put i('MI elVOu1t ion

bet w(een 1040 itd 1it 0I5' F. ad111( 1 iia jtii:i it for' 6 irou rs. It was In tel' ft 11111(.

Irowever. t Ira.t a tem1iperatu lre of 1040 F. w\as, aieualjtine. At Crilt' ( jtnen'll

H ospi tall les.-s Pr'oltrac'ted' thier'apy was ulsed, s Iriit hlad beenl fortnrd flirat a1
iInuINimumiii elev t ion be4tw\4een 1040 mic 1lI0.50 F., ma~tintaill It~dfr nl ots
graV(' eXVI'Ilenit r'esrilts. It rpl'(jin-'d( app~roximautely P. hrouirs to r'ear'ii thiis
eleva t ion a nd about11 al)i hour1'1( toowel' thIe I ('Ill pera11 titre to normal, so ht I)I' tb

tiils mieth11o( thle patie'nt Spenrt onrly 41ý to 5 hrouris mrt tire fever' 4'lIili't.
Il file o n'pinirionr of 11i11i nvy obser'ver",. thie t rr'a tien t of li'eit is Ill the fever'

('lbilli et \\'IS p)i"fe'li I di to tie, uise of tvpiioid-vacci 114 thlerap~y. The pat icir
was spa r't'( tire crills, hreadachets, a nd I nia Ia se aissocia ted' withi the la tter, arnd
t iie III-ill5irr pr'oblem wa-Is thus simiplifiedi. Ai'tifi('iall fever ther'apy could be
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employed by means of thle fever cab)inet on successive days, while t yphoid~-
vacci iie thlerapy couldl not sa tel *v be uisedl ni ire oft eiilii tha once every 3 (Ia1 vs -'
liecaluse of tile p~ossibi~li ty of it secondcary react ion onl tilie day followinig it',
adminhistrationi. Thiese advanitagges were ill iadd~itioni to tile fact that s'omle
Patijelnts, Ileca Use of such cont rai udicalIions it, tilie presen ce of syst emiic (liseasess
aid for other reasonls, could not slifely be given typhoid organ ismus.

It is at matter of nit erest that, in two eases treated ini thle fever abinet at,
Beatminiot G'enieral H ospi tal. tilie patient presented thle ninti ton-fat kera tic
precilpit ates an li1 oeppv 110(1ides oii thle iris reganried as associated with ti thelr-
cillols live t is. Althloughi neither of thlese patients received treatment for
tiubercenlosis, t hey bothI imp~rovedl prompltly and 'striikinugly after ind~uced1
I y perpv rex ia.

Il 21 case ait thle Crile eye ceniter, in which tilie Patient was enitirel 'v 1un-
resp~onsive to tylploidl-Vac'i iie t I iraj) 'w eye fter* Soo) million killed organii iss
had been lijetemd at one time, ait ifrinia fever t hera py wvas admini st eredl ill
at niovel iuia liner. The fever cabin net (0111(1 not be uisedl iecalUse of lack of
personnel, bit temllerat ilre elevations of 104' to 1050 F. -were achieved and
mainitainied for 4 hours 1)y thle use of hot bat us, as sigg-estedl by Capt. Lewvis
N. Riudi n, MC C, hief of tilie phyvsical-t I era py deparitment

Other measures.-- Waients who showed sensit ivity to tiibercdini were
t reatedl in mlost instaulla tions ats if thle seiiit ivi tv did not exist. D esensitiza-
tionl withI t iibercilifiil has ailways had r'at her un lcertalin results, anid it wvas
part icujlarly d ifficult to c-arry\ out ill thle At-lily becallse of thle 11cu1gill of thime
req ui red for the colii se. tilie freq uen t chia ges of stat ion of tilie sold ier, a 11([

lie short agge of trained persoiinrel to aulmi luster it. hi most i list alla t ions, if
it was thiouighit ha I1 t U bercuifii desenisi tiza tion wvas indi~ica ted, thle patient wa-Is

sitiarat ed fromt service oni at Certificate of LDisa bili tv andm referred to a vet ea u s'
hospital for treatiii lit.

()n tilie assumulplion that somle forms of eliorioretiliitis have at vas'ospastoc
basis, 64 patients ai thle 0'Rleillv (v General H osp~it al Eye Cenit er wvere treated
wvith hiIistaminie. 'I' e plani was to admiiiister it initravenouisly, for 8 slicces-
sivi' (ilay's, in thle po port ion of I mig. of lustainiiiie to 200 cc(. (of pliysiologric
salt solultion. The inilfsion was given very slowl v. No beneficial results
were'( obser1ved ini an v (If thlese patients. 1101' was all inimiPuOVVIIlI(int Ob~ser'ved
ill tilie few cas1es ini N\ icli thle method0( was tu'ed I't ot her eve cenit ers.

ILocal (ilithlernmv was iiot greuerallv uised ill thle trea2t mii t (If uivei tis in
tlie e 've 'eniters of t Ie Louie of Inlt erior an lipl ave poor results whenl it wvas

enliplo'%((Iv((
Surgical measures.---sitrgica I measures ill uiveit is wvere limited to tilie

attempi Jte c rem'cloval (If iiit raocuiluu r foreign bodies anid to enuiclea tion of thle
eVe'V if uili'e w\as no responrse toI treat ineiit if tilie inflaniniait ionl conitiiiuied active,
aiid if sý iu pat Iltit c ophit 1u ia1lmia developed oir was apparently developiing.
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SY XIPATIIETIKIC OPIITIIALMLIA

Aniong the 400 (uses of u veitIis Itrea ted ait O'Reilly General 1Hospi ta di(ur-
ing World War H, thr * ou.istneio ypath et ic op~Ilihalmiia, till

('01ifirilledl1)VP by patolgic exa nmint ionI of thle i'iiuclea t ei exci ting glob~e. lIn
:13 of the 4 cases. lhe symiputhiuzinhg eye becamle involved withlin 6 1110111 us of
the iiiitiail p)ehet ['tiillg' inijury to the excitin eve. lIn each of these three
cases, thle exciting. eye w-as enricleated curly, anid th lie faiitl rcs
in thle 5v11 pt hiiz mg eve surbsidedl 5o prom1pt ly t hatI thle final visual aculit v in
each instauntce wus 20) 20. lIn the hWtill case, sympa thlet ic ophi lialmnia devel-
oped l more tht I 1i ii8( eu is a fte th le origitial ~injulry. The exciting eve was

removed, antd thle ii lliin tory p~rocess ini the symnpathlizinig eve subsided,
withI a returnn of visual acu ityv to 20W20. I mprovemenit was riot permanent,

however, anmd whenl thle pat ienit was last seen thle let ails oif thle Itnid us were
ob~scuredl 1)'v conisiderablle exudate iii tilie vit reouis, and1( vision was riot better
than 2040.

lIn a case observed at Dihdide (Onvierl IHospitaul, a foreigni b~ody which had
liveen preset ifOr 7 in1)11thls was removed romn thle vitreous thnuiorgh thle anu hit ro

route. Ei nicica t io of thle eve lait er b eca me necessaryW, anrd a few- days latIer,
syvipa )t I et ic 01)111 haiitill i.1 developedilli tine renlluiniig eye. Thie p~rocess prllr011tly
liecarnie (jiiescevill and, whieni thle pat ient was last seen, ap)proximately 6i
i1101h.s a fterwiarid, visural acuiityv was' 20 20.

ObservatIion of thle case, of syiipa thet ic opl it halmiia wh ichi develop~ed in

Connlect ion with Ii veit is ill Ariii \ get ieial-l ospi ta~l eve cen ters5 ill World War II
revealed lpractial Iithing thait noas not alread v kniown abo)0t t Ihis con( ition.
Addit ionial evi lenr ic"as fri iiisind . however. as iii thle case observed at 0' Reilly
General H ospi tal more t hani 10 years after thle original injuryi. t ha t sympath et ic
disease calli develop after iaii v yea rs. even he t\Ill ilie exci tinig eye has ini the
initeriml remainiled asvpipltoilat ic uiitl appareit lv five of iniflammationi. Whieii

pat ienits w~ithi eye inu iins whidi mriiighit later cause spnipat Letic 01o1phtinlinia

wvere (Iischia igel froml thle hiospitIal1 or. separated from serv ice, it was, thI erefore
impilressedl iol)Oi thienm that thley should subimit to examniiiat ion ait regular11
in tervalIs for thle remia indier of thlei r lives.

D)1SIPOS IT ION

TIhe dlispositIion of th e soldier withIi uveit is, whethler' of t ratlimlatic Or idio-
pathIiic originm, preseiited 41 problem. If thle (disease w\as of I ia nina tic originl,
syight was ofteii serioiisl *V laiiigNI by thle tie lie was firt see. If t he d isease
was of Nidvipat hi i orig-iii, eveil if treat meiit prod ucedl good results and~ Iiis
ggericrai healthl was somidil, reu'u'ircnice was always a1 possib~ility.

The geniera I prili if'lol6 of dIisposit ion Nvere abhout as follow-s
1.Pat ieit.s who bad had oinly at si iigle attack anid who had res-ponided

promp1 t ly to treatmnien t were retuiirned to full dulty.
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2.Pat ients 5wh hOlad1 resp~ondedl to treamt lenlt b)u1t who still Ililil visuall
damag11ý,e were ret itruled to Iiiiiited (lit VIln tilie Zonle of Inlt erior, if t hev could
meet thle nil initiiiu req uirenmen ts for. sev-ice.

3. Patijelnts who ha und iIl el'gol e recii rren t at talcks, who1 had freq iien thl
lheeil h osp~ italized for loll"g period s of t inie, and InI wh ouli fii rt IIer rec ii rrellces

co011ld be ant icipatedi wt re t reate(l ill it hlospital until muaximuiim lbenllits had
b~eenl att ainledl. 'Illev were t heln diischalrged from service oil at C ert ifica te of
LDisabilit v. Pat IrIl t S w\itl bi hla teralt I 1l ilseaI wee ever ret a ined illsevie

4. Patienits who showed I limit ed benefits after till adequta te period of
Ilospitallizat loll and appropriate therapl ,v andi whlo Nvolil apretl requilre,
trea tmen t for Iliolit us and1( evenl Nears were (I iscliarged dIirect to thle care1- of thle
Veteranls' Adminilistrationl. For the most part, the pat ienlts II illtis group had
liIvei tis of p~roved l. susp1i5ect ed tubh rc iilolus et iology.

5. As a gelneral rule, patienlt s wvl ose ies could n ot b e placed oil a.
dei i te tiologic. basis, parIticuilarly if th1ev had lla1d reculrrenit episodes, of liiveit is,

weesepa rat ed froml servWice evet I if tllN hadvIII respol a ed w ell to triea tmen~it.
P~atijellt-, ill who Ilit probabhle et iologic falctor was5 Idlentified anid could be
correcctedl freq 11(11tlY sh owved st rikinig. imp~rovemenl t after treat mene t, pail icilla il
after thle eradlicat ion of foci of illfect ionl. \Jiletiher thle imlprovemenlt was thle
resul11t of treat ilneit or. was thle I ilat iial course of thle diisealse caiinot be sniid
posit ivelyv niaiiv pathilnts imiproved whlet her or. not all et iologic balsis wlsfound

anld \hle t her or lt t i si -d0"llV responsib~le et iologic fact or wasl correctedl.
It was believed, hlowever, that recurrenvice wlas- probably, less likelY if all possible
(a us~ative factors had been vilnimiiat ed, anld pathilnts who( haid re-slolidhed wellI
to t reatmnen t and1( wlho couild ivmet thle visual acuit v st and(1a rds of tile Armyv
\\Vere USuallI v retul'llied to di utv of some killd.

6. Pat jell t who had1( lunllergol~e all eillicled(2t 101 VIT wer t ained inl service

M1,ee( sc i gt accortl i llo to thle I-vozula tions" thIel I lIl~~llit coli cel-111ri IIg ,-

e~e(1 soldiiers.
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Retinal Detachments

Harold E. 11"ager, It. DA

Retia d111(etachmienit wvas it frequent cliniical (ligiliosis, althloughi not all tilie
Adissinlill~siIii (I S NVglose werht ci. colifilrIiied. DuI iriiig, tile var i'ie illoli IIils of thle
war, triaitimiatic cliorioret inl it is withI associa ted ret iiiit is proliferai us was at limles,
miiistaken for (let aclimenit of t lie i'et i1111. Tile falct t hat thle ii 1liill'rof such elirors"
was coliisd eralblY tes', Ill tilie later m1oiti t s of tile warl suip ports, tilie speculaht ion

hallt tilie lesiolis wvere mist akeii for each ot hier earlier. ill tilie wail beca use Iiied Ii(al
examiners wer'e not fa ni iliarl with the lieappeal I'l lice of t Iiese trialliiiltic tesiOlis.
The eir~i*l didti~l le pat ieiit ito) hial r andi~ indIeed I was acti tiaht v bei ief icia I Iecai use
Some rest riction of ac(t ivit v wa'Is imposed of) himii bY orders of thle ille( Iicall of licer.

Oil tilie ot her liatid, mnany, pit Iieiit withI ret irial (let achimeiit s were ad1111itt ed
to thle hiospi tat withlou t diagnlosis (If thle condilt ion w~lii'lic was recogniized onily oil
tile iiiit jld oflit lialtilohigic vXiiiiiiii1t ion. Ill other Instances, tilie lesioni ajipar-
entl lv developed h lriglospi talizat ion, part ictilarlyN iii pat ienit s who hiad
SuleredIT( petie tral Ii g" wounrds (of tie ev~e. The dili grosis of ret roil det a('Ji menl

was(' rect n le rea nijorI t of tlie pat ienit s who were ad mittedl to eye
'entiIei's froni iied ical instalathitions, Ill tilie Zonle of 11tl4 ,r i I tiese cases, thle

detlacli men t were chleth v of thle Idliop~at hic t ype, associa t l withI builtols de-
talchlieiit and~ with Ii hole or. tviear of tilie ret iiia.

ETIOLOG;IC FACTrjyjS

Hlospit al admiiissioiis for ret iiial (letlachimeliit chianlged ill chala'ict er lls, thle
warIrorel'I Th e fir1st caises, fromt posts, ('a lips, andi statioiis Ill tilie Zonle
of Int Ierior, rep resented m, for thle most part, I ailla uatic a 11(1 idliopa thiic t vpes. Ill
many11 ca~ses fiinatt lY iagiilosedl its idliopa t Iiic, a1 Iiistl- onv(f Ira umlla wa-s elicit edI
which ill sonic ilistallices was fproihalblv rolevaiit aiid Ill ot hers was Iiierel v
aicco lenlii I Apaiirt fi'oiii al *iv ot her conisid erat ion, ii ilijierolis admnission s for,
idIiopathlic ret mu21 detaichumenit coultd halve bveen expected amllong tilie iiuiti1oiis of
iiicii indiuct ed Iiito ser'vice, since this cot lit ionl Is bY no0 mevans 1iiiiiisal ill
u'iyil ial pii j ict(Iiue. Nu ii Iiil'is calse's were thle dIiiect resiult of blows to thle e ve
Incurred dt111'rig, tilie rigors, of t raining,. A blow fr'omit rifle stock was t *ypicat of

hisl. Ivpi' of ilnj ui'v. i\ lany other cases were thle resuilt of accidlentIs dii ring1

A ~t~il tw:1 1~~.i"litaiionl of diseases of tile eye inl tile ullitedl states Army' during World War 11 is con~tajitic. inl
:itpewIdi\ A, pp.7- .5

261.
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atilIt lorize l athllet ics, suchI als occ'urred w% lien a imaii wti st ruck ill t he eveivc bY

['t fiilIi terjl leio llS were thle 1.111v' inl group~I~i of 'e. The pat ieiits,. wIlt)
prll(t i('alY alwalYs reported for fmetdicail at tenitionl ililnediaitelv aIfte. tile( iliiill ,v,
were ait onice I i051 it iized I. uid thI ici act ivi t was- lestrict ed.l I'leY w ere tisila liv
traiisierred to tihe e ,ve centers, as litter ilatielits,

Anot her ty, pe of aiccidental iiijur *v ('licoilit (Ted ea'rix Inl the will. was, cause-d
1)y explosionts dtii~ trainingl, Ill till Zotte of Iinterior'. Retlmilt (leta('itlienlt.
Inll these ce5W(re tisinilv11v no diwia~lo4se4 Ilelore, a(111in50iso to thle eve cenlter"

becaulse tihe 4laliiaioe, wvhiich was Illost 0141 ihtera bltt].1 was so svt'vre that detaliled
extinaIIIIt loll was" niot possible' for sonlm little. IThese heald i1jl-iuiries 11111111 ,s lv
associatedi w~ith In ljurlies to Ilie truniik mid~ flibils. mlid thle pal i4'its were th erefore,

I lecessa Iii , v iailispor-tedi bY litter.
Ret itiall (1d culciiieits wter niot ob~servedi ill aii)IecIaIble Ilillillbers Illcaal

ties 114011 ov4)iscn5 11t ii a'It ivitle 15Ill thle oversewt thiea11" t l' Tee coniducted oit a

iaflle scalec. l'ieywtlet lv, several molloti 1 uI~li~t elapse i)(t\\cvceI ttlie il 01tlie

aIpela1illuce of svllpltoills, and( evaIcla tionl of' ilie patient fromi over~seas, to sJpeci'll-
tied iioslpitalls Ili the Zotte of I lit eii(W. As t lie tempo)( of wm-i iiicrea1si'(l the

wihlliber of detticiililelits result ilii fromt l)(lit'litill111"Z \vohllili of, the e ve iiia1teiillv,1
ilicreaIsed. Tlie histories mivuI) bv I liese casua,11ltes 11(dilictedi tha~t I hey wven,
011'"I ~I'l H classifiedi as lit ter patlielts huit t hat tit( classihlicaItiout olteit l1aid to be
'hiali-edi btcatise of hick of persoliele midi~ Awl her'xien.'icies- of xvairfiie. N I os5t

eve , V.Stila It it's, lilt lie a hseviwie of othI er i njutiles, xvere a pplienl thylospi talzedh Is

-N TliRF O1" T'Ii L ESIO}N

Penetrating wounds.- TIe iemajori tv of bi~atile-i 11(11 reti retinall (let' achl 111 ts
wverc (hircectlv relate'd to plI~ctnIa!lIII xvuusof tlhe rlheor( 0 ere tn'lestl (If

dlirect 1.I railtiaiite Ii(,1i-oli of thle tlolwe. I )et ;chiiiit'its assoc[Iat(.(l wvi I pelie-
tnfit ilig Nvohiuldi~ls 1101 oftlt ' th lat not dievelop~ed l 5(41111 onlths afterI th lieutnil-I
lIIjilily., t jl~i~lSh Il111 ti listt a rces t hey ha. I probIba)1v existed for s'omei t heiel(' befI'
t hey, were leco(miuizedi. It is ('asy to ll(i('lestalid xvhi*v th i(Im' n alos"Is \VaS0VT
lookedl ill c'as('s ili which 1)11ijhisis blblli followeld thle Pele ra Ii hjilrv or Inl

("Ise-, Ill which thle (i(ta('illlelt was, ob~scuiredi by cataracts.
1)entcaillli(li of thle ret ilia1 aipph1arelt *v occu'irredi muchtli miore l('alil ,v Ill V('ys

11xI wi(lic th h(.'11- cii bviodv iia1(i heeii pellet rate 111,11 t Ia n I hose Iin which penlleIt ia 14)
wa-,s thlioighi I lie l('tls. tlie( cilia r1v hbodv esca pilg., or. thirouighi the4 s('lela 1)4)51 elio

to) I lie oraI s4'rrata~. hi Iliost cases, th 11'detlhicilwl4'it w'Is aIppau('uitl v Iiiit it4'4
by *lv lolifer'it oti oA t11'(lial ('i IItc ti'iill), with ('Nt('11511i Inito tii(' vitl'olis aInd
thle retina. The ('(liltfiet ion of thle liim55 of iprolifera1te t'i I 1511, wvhiichl olt en
(coulld 1)4'seenl i),v direc'tt Xvisu11ia ltoli, \\-,s latei' resp~onsib~le for' t1he (eichti4lllnit.

Ill caIsts Itt which'i ('a 1-icl(t forlillt ionl followved Itnjury, thle (ietmli('hiil('it \\-,s
')ftel ('i 14t (I is(ov('r(' I 11inil th14 c'iIa rll('1 \ vas l(1O¶'dor' fiuld i)('(one a hsoi'ha'(l
AXi'et hieth le 4 et'achi (llent eNisted 1)(for-V reTMoval1 Of t ie( lenIs Al 11(1d hiati 114 V )(e
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s-everal ca5&se, it was dIifficulIt to vistialize lhe ftni idus becatuse of vit reouis
o pavI t ivs. No vase of exudtl~zive ret in it is ext eri-n was defirlivit v idenit ified,
liotighi I iat least onle Inlstanrce it is b~elieved thFat such at djagrilosis would hanve

lbeelI justidied. RetinalI detachmiienlt aussociatedI with fint rocular t iliiiors p~re-
senteml tile finldilig's tusually ob~serv ed iii uler such circumsl -at ices ill civiliani
practice.

T1he ob)servat ions at the Valley, Forge (Genieral H ospit al E 've C enit er may
be assumed to be tvpica I of t hose itiate at ot her sp~ecialized cent ers, inl whiich
tile tmaterial Iwas flinch the saille.

DIACNOSTI(: ROUTINE AND PREO0PEIRATIVE MANAGtEMENT

Diagnosis of (Idiopathinc tet jini (letnchmieits, was seldon (lifflicult . It wits
usuially, possib~le to obt a in at t vlical I iist 01W of eitrlv inn(scae voli taiiit es an
phiotopsin, andI, somlewhat hat er. of loss of at p~ortion of the( visual field . Diagr-
imosis in1 somle 1 r11atlnat iCcase's Was (filit e dfifcult , thle luidu~s b~eing. obscuired

lY ie ( prIesentce of a cataract . lit such cases, d ing-tmosts was lisually mlade by
ti( enlit nst rat iolli of loss of ligh-It project ion ill va riouts fieldIs. lTme presence

or- a hsetweq of a1 foI(*reig o I *v was a lwavs ive due conlsn ern tion
'I'le thiaglrioSt'icro ,(tit~le( Il1gral i wit hi a complete exNam i nat ionl of tilie eves as

soon as possible after tilie pat ieul ls adlmission, hothI beforev and after mvll~riasis.
Visual acult and fields were det ermin iedl. Repeat ed eXa rim umt iOts wereT mlade
blefore operationl to idtetit ifs holes or tears, inl thle ret inn. It was, routinle for
the S11t--volm to make a final exa Ii Ina t toll iniinettiatel 'v before tlie( patient was
takleti to tlie( oper-at itig rooml, sotint Ilie mlighlt be t ho-oIroughil famliarlll w\it I tile
fiinding." andl, if holes or tears existedl, muzhg-it know t heir lonat ion as, well as tilie
extent of tlie sepalratilonl. A t some cenmtelrs, It was, tilie customn to make a sketch
Or Iingr-ainl of each separattionl prior' to opera tionl.

If the cause of tile retitnal separatimon wvas not clear, a rouit me search wvas
mad(Ie for possib le focal caiuses. Exam inat iotns uind er thIiese circum flstan11ces, inl
add it ion to tilie tsisua st 11(1 es Iticlutded denta111 0 oohi rvtiirologi1c. a nid 1trologiC

conslt a iots seologc st11(1isa id( agginlt itint otItst for- brucjellosi's. Ifa
focuIls was fountd, definlitivye t'ealtillenit Nvas itnstituitedl before operatitoll.

If a (Iingilosis; of retitnal diet achmetnt was conf i rmed , tilie patient w-as
immled ia tely putt Onl bed rest, w%'ilt h t 211 olliiialt loll, and1( was gi vetil~lpinole

spctacdes. As a1 rut le, preopera tivye b ed r est last ed for a1t least 7 d nvs, th (I iu
ill occasinlM l special1 cases I tlie p~eriod I was shorteIll ed . Ill(21e ill w hichi tilie
detachmiifenit %\-a (I tie to tilie pre~se'nce( of ai t uluor, opleraltionl, 21ft er proflet co)ti-

suil tat iols', was proceed ed I wit i promlpt lY, sirnce et I tcleait 10o1 was i eCe~ssliY.

TFIK INi\ICUX CONSII)EI{ \TIONS

At tilie Val~lvv F'onre (xveilera Hospital Eve C eniter. operaitioins for retirnal
detach i mli t were unsiall v cartied Outit rider I ilioIpertlt21 sodium aniesthlesia.



RETINAL DETACHIMENTS 265

After indu1c(tionl of a nesthlesia anrd thle usual prepa ration arid dr'apinig, tile
conijuncl(t iva antd Tenlon's capsule were incwised, all(id lie uniderliniig sciera was

exposedI over thle d esirmedI a reil As 1t ru le, 0! ie or iilore r'ec tis 1mus1cles wvere
tlhen idienitified(i slit lii('(, anid i'ese('tecdl traction siiturtii being", isr'ted ill tile

insertional mu si Up ofthli resect ed mu tscle. The pc~aris philnu was Iii easiure I, and1(
idlent ifica tion suture., of I duck silk were insert ed. Surface (i athIernmv was
Caurr'ied outt over tilie desired area, whiicli a lwavs, inicludI~ed a %%.ide( ma rgini of
hele th * v tissule a1 r0ii1ud tilie localized tear. or h ole. The Weve nioiiopola M ele-
tt'ode withI needlepoint or hull elect" roe"as used for this port ion of the pro-
ceut iie anid \%-is connected eiwithI thle WalIker di Iathlerm V set, tit 4.5 to 50
n1i iall nip~ei'es. Whe le (Iia tIi erm y was a pplied, e:t rernie care w\as t aketi riot to
inljulre tilie v'ort ex veills or to a pproacli too closely to tilie reggion of tilie mauctila
amid tne ciliary body. pilrug- ultI og ~lictutres wemre made in tlie

regoionl of teaiirs by mnea us of thle Wev-e instruimen t or Walker pins. If flifid
couild not be olbtaiiied readiily, a pilinct tim dilator wvas insert ed into onle or
more of tilie poin11t., of pultictutre, to secture adieqnuat e (ira iagge. Intsert ion of
thle Walker p~ills was fr'equ enit ly doloe tunider dIir'ect visuializat ion, so t ha t thle
tear could1( be localized accuirat ely. If tilie det achimienit was, ext ensive, and1(

usua liv itl inst anzces of (Iisirisert ion, mitumeroliStI og- l" ioul puinct ures
were' niade.

Iii thle miajori ty of cases, thle remu iliiepr of thle opera tion consisted omi1v
of rent t achmen t of tilie se'ver~ed rect us mu 1iscle or muscles to their ins'ert ion,
withI clo' itrv of thtte con juni ct iva . Black silk sututtre-, weive usedI for closui-e of
tlie (conjun ictiva an chi('iromtic(a g stitures (#ooo()) for reat tachimeiit of thle

Iiiti('l~. Ill a snnill numibiler of, cases, a 1 .5-mm11. t rephinite opening- was malude
inl thle muost dep~elndent p~ortion of tlit(let detachedi area. Ill 'all cas'es, a tl'oJiiiC
vaSjst iilieti, atnd a1 blluoc'iuii' diressinig was app)liedi with Ii shield.

Sclera I short en in g operatIionis were riot at temlptedi inl ally case treated at,
On Vall~ey F'orge Getieral IHIospi talI Eve C entter. TI'here wvas alIso no at temp Jt

to immnobilize the eve followingi siirgerv byv fixa tion slittilres, or to tetiotonmize
tilie fouir ru'cttis Ill iscis..

The piro'edur ie, d escribed'( were followed, with Iinid(ivid i mi1 mod ificatIions,
ait all of thle eve ('('lt 'ls. At tilie ( rile Generla H iospi t al Eye Cent'ter, for
inistancte, opera tions- for' ret ilal detachmienit Wei'e Carrieid out with tilie Liebel-
F'larslieim uniit aind the rttl-eain n-ktattac'lniviils. At this cetnrter,
it was ('lst oint iry to use thle singele lsiate (ti alos axhsvl to per'formr

tui e'xt ensivye 1a riuge of th lii'IivoliNI area. Inr cerainii cases, surface ('ogula-
tion with Iitlit' ball-tipi elect rode was also carried otit ill tilie area of tilie tear'.
Ill t his ceriter,. however'. 'ontrtiairv to i( arciett th ValeyFoge ('(elter,

sv'ltr'al r'esve(tion was lti'oi'Iii('( a thIle tinn' of tilie or'iginial oJpeiat loll whenl-
ever Ilarge disirisert ions. of thle retinia wer'e pr'esenit. It was believed by thle
oplil lialmuologgists at 111is ('e'lter thaiit, whlernever t his pr'oceduire w\as inidicatedl,
the evev was in beto tel' oili tion to witlist and it ait thle time of the fir'st opera-

4i::7,-5.-57--H
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11011, when it couldt be dIone as an original procedure, thani later, after otheir
procedures had been carried out.

POSTOPERA rI,1VE CAREF

Postoperat ion care iii retinal dletachmnents alwvayAS followed tile samle
general plain. The pat ienit was kept strictlyv coiitiliedl to bedl for Jpcio(Is varvying
from 13 to :i0 (lays, diependiniig up1on1 the iniici(at lolls ill tile inividu i~lal case
andi tilie practice of thle indhividiual surgeon. Not a great deal of at tent ion
was paid to the effects of gravity in chloosinlg the position of the headrest, but
most pat ienits wevre kept in thle dorsal recumbent position, with thle hevad at
first kept immnobilizedl by sandbags. Binocular (dressing's were malintainled
for at least a week and1 in many viiters for longer periods. Later, Lindiier
goggles or other types of pinihole spectacles 'were wvorn, in somle centters for
2 mionths or more. Some oplithlalinodogists, however, found little dfiflerence
in resuilts whlether or not pinhole glasses were usedl.

In some centers, the first dressing was (lone onl the fouirth (lay and in
others a little later. As a rule, dIressinigs were chanlgedl every other dlax, until
they were permanlentlY discardled, usually about 21 (lays after operation,
though sometimes not until 30 (lays afterward. This policy was followed,
not because thle (Iressing~s were regardied ats of particular value but becauise,
tlie pat ienlts wereC active young men, oft en with niothlung tilie matter with themn

except tile ey' e injiuries, andl act ivit ies beyond( ths des( (Cir'able wero likely to
1)e taken once the eyes were uncoveredl. Thie crucial postoperative period
was. as usual, between thle 2(1 and 10th days, but Ilarmn could be (lone byv un-
wvise activity andl exertion ait a later period. The amblulatory status was
preferablyI resuimedl gradually.

At ropinie was instilled at each dressing unless a senisitivit * to it dlevel-
opedi. If that occuirredl, ot her cycloplegics were usedl. TIhe eves of amb~ulatory
pat ienits wvere usually kept atropinized, sometimes for as- long as 60 (lays.

Other postop~erative measur~es were routine. Th inifluence of diet onl
water metabolism wsas, for tile most part, ignioredi. For' 11ie first 24 hours
after operation1, tilie intake was confined to fluidls, and for tilie nlext several
(lays it consisted of soft foods, according to the usual civiliain routine.
Thoreafter, the patient was given the regular hiospital (diet.

REOPERATION

At tile Valley Forge General Hospital Eye Center-, in cases in whichl tile
first operation ww" not successful tile procedlure was repeated a fter 14 to 21
days and, if ilecessar v, Oiie Ol- more timies thierea fter'. If several efforts reslil red
in failure, thle Giuist operation was resorted to. Afteri the affected area had
been exposedl by tile metho d1(1escribiied, t rephine Openiiings (1 .5 mm1.) were madle
at selected points, and crystalline potassium hydroxide, inimedhiatel ,v neuitral-
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izedl wit h 5~ percenlt glacial acetic acid, wvas. apfplied to tlie( exposed choi'oid.
Punic tutres were t hen ma11de thIirouigh tile cltoroid bY waYv of se-veral of tilie t re-
phille oeigIln Or(IeP to liberate the s1ll'et iiiil 1tlu(. Closure was 1) thle

isidtechnlique. The Guiist procedure was gencirallv regarded its the fihnal
effort to secure rea ttachmiient of t he retina.

At the Nort linigton Gjeneral Ilospitai Ey, e Center, b~efore secondary opera-
tions were Performed a1 trephitne wvas sometimles first mlade, In an attemlipt to
improve drainage of thle stibret ital fhijid. lThe atttemp~t wats Sotlettinles Sutccess-
fill.

InI some cases, as many ias five Operatitons were performed b~efore thle at-
tempt ait improvement was abhandoned. Repea tedl surgery initroduced post-

op~erativye dIiffiultiles inl Patients wvit i, one normal eve. These p~atijenits, after
several op~era tions, '%. re found to be far less cooper~ative ab~out postope(rait ive
ilactivit. v t han t hey had beeni after the first operat ion andi were also farl less
cooperalt ive t hani patients on tile blind prograini.

P~ROGNOSIS AND RESuLTS

Trhe results of operatotons for retinal detachment depended iii a latrge
measure upon thle deg-ree of pat hologic change present. A cure wa-is colnsidered
to have been achlievedI if, onl examination after operation, thle (letacheti portionl
of the retina had b~een reat tached and1 the visual field correspondingly enlarged.
If the macuna had been p Vvituril\ ictt\\.c-d, improvement ill Central i'ision1 wals
not taken into account in dletermininig whether or not a cutre had been effected.

The most favorable results were observed ill idiopathic retinal detach-
ments, inl which success was accomplished Iin 70 to 80 percent of all cases.
These results correspond wvith results to b~e expected ill this type of c-ase inl
civilian practice. Ini the idiopaithic group, conditions for operation weret uisuallY
favorable. Inl most Inst ances, the detachment had been of relativelY shlort
(lurat ion, usuallly less than two-thirds of the retina was affected, andl holes or

evars were single.
Thie percentage of successful results was considerably smaller in cases of

tratunma tic originl, especially if Several months had elapsed between thle Inj ury
and1( tilie reparative operatIion. Thl e prognosis was poor inl cases inl which t rac-

tioul hbands Nvere presenit , c~ltic mielmhralies as a1 result of inlt ra-
ocular disease aui' colO :actrimr vii 'eoiq hmitiqh ls 11 rosult of pelnet rating wvounds.
At tenmpts to sever. vi t reotis b)ands wvere not rera r(Ie l as practical. Thie prog-
niosis was also rega rdled as hopeless Iln ret inal d(et achmen ts associa t ed withi
C1oat s's or Eales's dhisease, and( operat ion was hot at temiptedl, evenl though it was
the pract ice lil aill e'ye cenit ers to operate in ainy case in which there was, even a
muin inia I chiantce of reat ta chimenit . F inallv, case's aeeltso coniside red hIiopeless
ill which thle iletachimiieiits were of tilie complete funl)nel-shaiped type, thle ret ilia
wa, fo lded oil it .;elf, or t here were mIi t iple hi rge- holes. Ilie, gre(at lila1jori tv of
Suich cas-es, as a matter of fact. were ob served Ill bli ndled pot ien s, a ld ini most
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inst aliices, t here wveie ot her ocu'ilar1 injur1i'e5 01' (Iisv15t5iis Ill adititon1 to0 tlit'. 1-0111211

dettitchnmiint
Thei disease 01r iIJni'v- WIts, lin it sell, thlet chietf factor which inluihle(I'e

pro(gnlosis. Age p)layed' nlo part ill thet i'estilt s of retnila (let achilen t ilk mnih1t arv

practice, since pract iciillY till t hit patIient s wen.' Ill thle secondi~ or third decatde of

life. It was t ie( Impr~lessioni, I tiogl stan ist ictl proof is lacking, and no explattia-

tioll call bte alvuill('dtht'lIliI resut'51s (d' operaion 0 to correcli't ret inal dtltictliliett'Is

Avert, soniewhat bet'ttel' ili Ne'gro Omt 10 Ill white soldiers. I lit r;ocilliaI tenlsionl,

except ili tll( occasionial case ill whic(hi It was illil allY qiii1 to\\-o, seemeitd to pinY

no palt ill liii oult'omse.

1)1S POSIT'ION

F~inal disposi tion of put i ilts with reii't' itdettt at'1le dI1'1I(ependedl('l poll thet

01iHiiiiil calnse of tilit, 'oiit~ol it unus well as, Ii j)ll the' end result". Pat iet'ls w*ithI
itdIiopatit tIIIcdt'tach Iit'nI t ,wh11o presl't5'ltI ('e cvst ii' d t'u'lel'I*l t loll 1w It II 01' vi t I mil t Ill yo-

success of opt'rationi of] thet allectcd evt' 01'o thle visioni ill thet l't'iltlillill"r eye. Tllt'

sufficiellt Visionl to litt'it thle N ho1 at va t ioll Reguaionst101 1-9 st anidar'ts.ý Ev e I

becauiltse o~f t le )0v p hsIbhi tv of st'toiilita I v det achintivil.
Patients With iiitioc'iltir1 det't(hnivit'1t due to t rinma were return1'led to limnitetd

(tilt a lft er' olrt'i'i tll if thit results, wvtrt gootd. If -m1l'g('ly had! hbt'i'1 liinsucit'''sfuii

SO'Pi r'llt 10l1 Wals l'T'tofluitlltie'le be('aluse of Ilt'e possi bihi t of late tis('(olltfll ' v

('tiplt Iica t ionls. Pat iet'l t5whot 't( reqiredt' t'n imlel t ilol bclt'' lsi' of de(gtenlerat ion of

lt'e eve wert' fit tetd with It prost list'si andit wervre l'(I-1nt('t to hlintit eti dt y or
separi'ltedo from ser1vicet, l'(o'hhgto) t li' t'itlu'tstf tlieitl ( idil ae No

re'st trii't to Suc(ht an o'xtit etti1hat ai retur t1o11 dult sevnted p)tict'ticall

2 NMoiili?.,tjn fly ailations 1-9. 1.5 March 1912.



C11APTER XIV

Management of Cataracts in Military Personnel

John S. ilI({,U ie, -11. D.

The i iii('ifemet of cat aracts ait thle Valley Forge Gieneral H ospital Eve
Ceniter may b e taketi HS typVica of thle management of cataracts in) mili tary

1)ersomAie at ot hr eve cetit ers in thle Zone of I nt erior. The yeneral printciples
(if mna iage~nienit wer( essential1ly t he samle everyw here, bu.1t , sin1ce mili tary1
ophithaiilmiologists; hadi been trained in mnany dhifferen t civilianl inst it ittions,
helir op1inions anid p~ractices reflected the Variat ions which exist ini civilian

practice.
TRAUMATIC CATARAI CTS

By far thle largest numher of cataractIs olwerved in military practice were
trauliiati( inl origin. Thley followved dlirect or. indtirect conitlision, penet ra tinig
and p~erfora t inig woundis in Which no0 foreign b)ody Was, present, eiitrance of
foreign bod(1ies inito thle lens, and sitlerosis or- clialcosis secondary to foreign
1)Odies which mighit or- might not have eniteredI thle lenls. Except for thle presence
of foreign1) (odies, tie type of wvoln d which had preceded the cataract was not
as important as thle complica t ing factors. whfich incMdS! luxation or snhiuxa-
tioni, second ar iv la nconlia trannma tic liveit is, and (detachmnent of thle retinia.

Antecedent contused wounds.-- Catara cts ca used b~y t'onii sion were
usually moinocuilar. It was ctustomtary to let thlenm alonie iiiless they were
comnpl ica ted by 1 uixa t ot i or by golauicomia se'ondita ry to swelling of thle lens.

Iluxa tion, wvi th or- withIoizt glaucoma, was relativl fequeiit in conitusedi
Avo Iilid s.

Antecedent penetrating and perforating wounds.-Penetrating, and per-
fora tiiig woundits were thle most freq Itcht caitist' of thle cat aracts, eiiconit ered in
miliita ry practice. If ab~sorpt ion seemled to be o(''iril-ing, and if seconda ry
glaucoma or excessive tiveal iri'itatk ionws iiot a compIicat ing fact or, abhsorptiton
w .as allowed to proceed wit hol t operative in terferenice. Foreign protein
thlera~py for (j I ie tin g live t is anid hiast en itng ab~sorp~tion was pireferired, over
rouittIne havage of thle anuteriotr chamber. Pait ienit" with Iimoiiocuillar cna aract~
w ho becam~iie slowly a phialkic, or' pract n'aly a phiaki, as a result of alw~oIp1t ion
of tilt' hens, Wvere almost always ha ppier than those whose a phlskia was pi'odnucedI

byv opera tion, for' thle reason t ha t th lie l eca mie acclustonied to t heir new visual
li mi tat ionis gn]a(11uallv rathler' t hal fri al;' t ly. A psychiologic fac tor wals aliso
important ; since patients expect a bet ten' result from ope'rationl thiaii from
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ntuiiit prI ~ocesses, t hey tre likely to be1 bet ter conlt eli I ith Ii ii i iil resuilt which

Antecedent injury of the lens by foreign bodies.---' Cttarocts followving
injury of tile lenls by foreign lbod ies were Iso frequnelt. NvIlienever it wats
fealsible, remloval of thle forign body ws t ilie first Step) anld correct ion of thle
clithii lict thle second~, I loligli iii sonle inisia iice, remioval of thle cti taitirat xits a
Mole liliic ticall first st ep I wca use it wais thele possiblle to1 v istilaize thle foreig~n
lbody fo brelilovad wit hi at Imiagnet o1 forceps. If the foreig'n body Ilay ill the
anlterior cham1 per, p~reservatioln of lie iris-lenls dialphralgml Wuit- inl)ortallit
IfI it lily in thle lenis, lel~lovill %%-t1 accomplllishied withI forcep)s, soillet huies aided
by the Ililg-net. Ab)sorpt ion of the remiailltl(r crtex usqally lIroCeede(i
Smioot Ilily. If the foreign bodyV lat blehlind thle cit aractous lens and1( wats known
to be ntgec, itWsusal psil to remlove it withu 1 d11(irect yismiiahizt ton.
The Berunaii localtor wil- at vaiilbivid aihjll li to roelitgoeliologgic localtization in
such css

Associated siderosis and chalcosis.- Catilaracts alssocta ted withI sidero'sl
were 1ma1hia1gedl l' thle samile Plain as t hose caused b~y fo reigli1 b~odies ini thle lenls.
In uilimelcolls Iinstances, thle foreign l)0I h 111( tinalready lbeeni reillovedl whien thle

paitielit wals first Seemi. Whlei complica tions such Its vit reouis hemlorrhagll"'e.
(letlaclhniemit of thle retinal, 1111(1 iridlocycuitis were present, ('altaralct remloval wvas
less frequent thaizin enucleat tionl. If t he caltarlact wals lUllild t eral, Slirgver wals
110t W WlI5l fOr thle reasons alreadyI mentitonied. As al resullt of t hese various
conlsidler'ationls, op~er'atioln was not carriedl out ill many~ cases of ('iltillct asso-
cia ted withi siderosis unless there bald lweel a (lirect inijury to thle lens.

( 'anarcts aissociated with cihalcosis preseli t e a sonmewhiat diferilit
problemn. The copper foreign body, being 10 Iloulnugliet ic, usuailly liald hot Ileell
remiovedl and~ whet her or not it could( lIe, dependled u1pon its location. Foreygn
1)0(1ies lying; ill thle atiiterior l' 1 tiller or iii thle lenls cou1ld be extralctedl withI
rela t i e ease. Whellelit copper part ide ill thle vit reous (coul1( hot he remloved.
ab1ou1t all tlitit thev oplitlialniologist ('0111( (10 was to wiat ch the lenls b~e'omle
inhcl'ealllgly 0111ll('e ats clialcoss developed Since vlision ustually 'vremainiled
ý4oodl for' lonig per'iods of ttive. [lot nillyai caitairacts caulsedh byv ('lileosis alone.
wit hou t dIirec't inijury to thle lens, callie to operalttoll ill Arnmy liosiJptials. Vet -
eral 1 ' lisit alls will undoub1 It edly b~e ('lilleh up1o0n, however, to (heall with himllanv
such1 caises ill thle fiitutie. Palt tent S dischar11ged wvithI cataraicts aissocia ted withI
('lialc( )i5 cmis1edl byv ret iii 1e( foreignl W)(1ies were alwa 'vs inlst ruct ed to report at
onice to the Vet era s' Adm11illist rat ion to a rr inge for observa t tol at regiular

tnt ervals'.
Dislocated lenses.-Ill caises ill whiich secondhary z_'ll conlia 1111( dlevelopedl

teliemi (1te ('I 1'sII luiluit ed letis "-Its ext ruicted. uisually w ithi a loop bu1t solnietilnes
withI cm psiilv forceps. Soiv en11 ses were remlovedl inl 1111 tici pat ton thl t gAla leoluui
mnig-hi develop latter, withlouit thle pat ienit 's being aware of thle 'ond~it ion.

Blind eyes. --- 11illn eves which were a1svmlptonwiuit and11( not inlaitlnled were
usually le'ft unrd isturi bed, w het her or not guuiuconla hald occurred.
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Stirg-ical Mleastires

III thle eilvliloli tius of the wvar, t ra 111112tic cataracts, espec('iallly if part jallY
absorb ed , were: oft en t rea ted 1) )v repea ted nieedlluing op~era tions. R~epeated~
discissioii, ait houglllilat accept ablle liletho o1( f t ieatilment ha-" cerall liii 1 t liers
and diisad van t ages. Intfectloln is aIwal -S at poss5ibilityV. I -id(I0(Vlit is 11111%,
re(sullt froml mliaipi pla tion. M\Iixinig tlie vitreous." withI lens m Iat erial is at possi-
h)i111t v. Ret imial deta('lililelt mlay follow op~erationi. 'lemlorarY secotidarY
"Aa ti1comnal sonliet lmne develops, anld requitires irrig1"a tionl of thle aniterior cli a in ber.
Absorpt ion of tilie let is mat erial is &lela 'ved inl pat iem its withI tin usuallY Ia r-ge
nutclei. I lospi talizat loll Is required for nitmlic loniger periods thlam whenl linlear
ext ract ioli is (lone.

For thlese variolls reasons, rep~eat ed disciss-ion wa-Is gradually discontinued,
a nd cait aract s were treatedl by linlear ext ract ion, ('ithlei ill at sing~le-stagre Opera-
tionl or b\ openling" thle capsulle Ill tile first stage arnd irrigating" lemis material

front thle anterior chianllber ill the second stage.

OTHER TYPES OF CATARACTS

Congenital cataracts. -- Not miany* congenital cataracts wvere observed inl
the ArIlly.N. lhouli 8011 sWl cases inl which tile cause was not (let ermined prob~ably
belonged ill this category.

Only va few pat iemits wvere treatedl surgically' . Those with adequate vistial
acuiit v for- limited (lilt%- were retained inl the service, to be rechecked at regular
inltervals. Those whose vision fell below the minimumtin standards for limited
dIuty but was not so p)oor that suirger~y was advisable were returned to civilian
life withlout operation.

It was frequently ' v ifflctilt to persuade patients who had observed no
sy~lltolfls unltil til *ey wemre Onl active service thlat their catarac'ts hlad not b~eeni
inlcurredl ill lilte of (lilt%-. Almost wit hout exception, they thought that if tile
lesions had1( existed1 previously, tiley would have been recognizedl at the timec of
inductionetl.

Senile cataracts.-Few purely senile cataracts were encountered1 inl Armny
personniel because of thle youth of mlost of the group and the high Physical
stamndardls reqjuiredl for indluction. Tile usuial criteria, for operation were
observed inl these cases. Intracapsuilar extraction thlrough a roundl puipil with
peripheral iridotomiv or iridlectomy was the surgical procedure of choice.

Cataracts complicating uveitis.-Altholugah a moderate number of cataracts
were ob~servedl inl association with uiveitis, most of themn were monocular and
(lid not require surgery. InI tile few cases of bilateral cataract, aill possible
foci of infection were eradlicatedl, and general and local measures were employed
unltil thle uiveitis hadl beenl inactive for a considlerable period. Then combined
extracapsular extraction wvith compIlete iridlectom-y was the procedure of choice.

Posterior lenticonus.-O0nlv a single instanice of bilateral lenticonus was



'272 ON IT I I A L M ) IAG Y

observed atit (lie Valley 1Forge General Htospital Eve Center. Tin that inistan(e,
Ole CVi' Was s1iiCccssiif ill v t reatedl by (liScissioli followed l)v tIi~ii'ltt oul of tilie
ant erior (.lii11 IIIl)r.

Diabetic cataract. ---Sinice diab~et es Nvas a reason for reject ion for service,
or for returni to civildiani life, it, played nto role in thle cataracts obiservedl in
military ophlthialmology.

MONOCULAR CATARACT

Pat iont-s withI caitaract ill o01W e ,ve and wvith i a clearl lens' Ill thle opp~osit e eIve
present ek sonl lieti g. of a1 pi'obl eml. Such inud ividuals, were considered fit for
limited dlIitY. juist ats ouie-e ed p ersonls were conid~~ered fit for t his type of duty.
BothI groups were ek-itallv u li ppv ill Service.

M\Ia nv pat iints with Ii iohioclilar cataract requ ested its removal, whet her
it hiad exist ed jpreviolisl v or had dlevelop~ed since induict ion. C at aract s which
hiad~ exist ed b ef ore milli t ar (lit vY were nlot removedl Iiiles's t hey were producing
secondla r gluini~a, and thie majoritY of military ophthalmiologis-ts- didi not
favor. op~era tioll for monocular cataract eveii whieni it had developed h iring
service.

The happ)1iest soldier withI moniocular cataract was thle man wvith a seconihary
memilbranle, whet her it followed ablsorlption of the( cataract or removal of thle
]lels. These p~atienits, ats their aculit was low, had little conifusion or. (liIlopin.
Since thle mnemlbranle acted as, a fairly good filt er, th1ey also hand a little light
sensit ivityv. On tilie ot her hanad. thle cosmetic appearanice wvas fairly sat is-
factory, and it seemed p~sychiologicalhly important to thle soldier to know thfat
lie ''ito longer hiad at cait aract ." N\ oreover, lie hand at fair- field of vision for large
objects and light. M,\ost of thle mneii ill thlese circumst~anccs were satisfied whenl
toldI that, if iliscission provedl necessary' , it could be (lone at anyv time, andl they
waited for this prioceduire more readlily than for removal of the cataract.

GLASSES FOR APHAKIC PATIENTS

The difficulties encountered inl fitt ing glasses on aphiakic pat iemits a~t Valley
Forge General llospital wvere niot easy to und~erstandl. Althbough thle hospital
-was less than a hundred miles froml tile olptical house which furnished the leiises,
it took from :3 to 6 weeks to secuire glasses. The quality of the lenises wvas poor,
andi thle framies were equally% unsat isfactor *v. M til'y apliakic patienits purchased
their own frames and lenses in order to ob~tain comfortable, well-fitted sp~ectacles
within a reasonable length of time. Since at all times from 400 to 830 patients
with various ocuilar conditions wvere hospitalized ait the Valley Forge General
Hospital, it would have seemed Nvise to set lip aii optical (dispenisary unit to
suppl *y spectacles rather than to rely on a commercial house which did not
providhe good service.
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Nutritional Amblyopia in American Prisoners of
War Held by the Japanese

Samuiel -11. Bl~oom:, 1!. D., Earl II. Illerz. M. D., and UI 1111am Wiickham
Taylor, -11. D.

The 33 soldiers who formIl tilie basis of this chIa pter Were capt ured Onl
Bitt alai anrd ( orregidor. iniApril aind M!ay 1942 anid remained prisoners, Iii various
Japaillese prison caiillps, liii1ler cond~it ions of severe malnutrit ion, 1uit ii t hey were
lib~erateud early inl 1945. The (developmrenit of the nutritional amlyl~ opia which
they presented was observed inl its early stages, by one of tile writers (NI . B.)
while hie was himself a prisoner inl ('a anat nan. The residual finding~s wvere
Ol)served by tilie other writers while tilie pat ieiits wvere hrosp~italized ill thle Valley,
Forge General Hlospit al EvYe (Center inl tile Zone of In terior. Inl thle interval
ibetweenl t heir liberat ion and~ t heir arrival at this eve centter, the patients, had
receivedl adhequat e diets, supplemented by vitanmin therapy, and hadI returned
to applroximately t heir normal wveight.

INITIAL OBSERVATIONS IN PRISONER-OF-W.4R CAMPS

From the time of their captivity, the survivors of thle American forces on
Bataan arid C orregidlor wvere subject ed to living conduit ions whinch led to mal-
nutrit ion, various vitamin dleficiencies, anid, inl some iiistanices, to (deat h from
starvationl ill Japllanese prison camps inl thle I'hlilippinles. Inl thle m1ain, tile da ily
diet consisted of abou11t :300 gmn. of polished rice, together wvith a thIin soup mladhe
of wveeds and of vegetables of poor quality. Fruit was occasionally furnished
but in quantities so small as to be negligible. Meat w~as almost completely
lacking. Occasionally, one pig would lbe furnished for a group of 2,500 men,.
After it was dIressedl andl cookedl, about till that appearedl in a serving of soup
would be a bit of hide and a few shiredIs of meat.

As a result of this, diet, both the wvet and (try types of beriberi, scurvy,
pellagra, ariboflavinosis, and~ xerophithalmia. to mention only a few of tire
clinlical syndromes which became apparent, dlevelopedl ini tilie prisoners (luring,
tire first 4 monthis of imprisonment. In most cases, the picture was naturally
that of a mixed avitaminmosms, with one marifestation or another predlolniliating.

Inl addition, malaria, ameb~ic and bacillary dlysentery, andl diphitheria affected
273
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manna of the prisoners. Of about 6,500 men Iielh at (Cabanatuan, aboult 2,700
diel ,L. tOle tirsl Yeir of imprisonment.

1)-'et of amhl yopia was insidious. Impairment of vision was first
rep), III September 1942; that is, after about 4 months of starvation diet.
Most of the patients de'. ribed the impairment of vision as an intermittent
fading, more marked in bright sunlight , which gradually became moro pro-
nounced. Some patient-s did not notice it at all. Two to four weeks later,
burning sensations and retrohulbar pail) bega i to appear in tlie late afternoon
of bright, sunny das, or during the early evening. T1h attacks were ac-
companied by photophobia and lacrimation. Mild injection of the conjunctiva
was present in a few cases, but as a rule examination at that stag(e revealed no
gross external alt erat ions of the eves. It should be eml)hasized that examina-
tion, like treatment, was necessarily limited. No visual test charts were
available, and there were no materials with which t,) improvise them. Ophthal-
moscopes, lenses, and other types of equipment were lacking, and there were
almost no medicines.

By October 1942, atte ning of the eyes and of retrobulbar pain had
become pronounced, and , o .,a appeared dry and roughened. A day or
two after this condition was o. ,:,rve'l, superficial ulcers would appear. These
ulcers were present over the pupil c the lower half of the cornea and usually
appeared singly. The shape was, for the most part, round or oval. ('ir-
cu*mcorneal injection became evident, b,,* in most c+'ses there was little infiltra-
tion of the cornea. No fluorescein or other sttiining agent was available, and
observations were necessarily incomplete. V,'hen the small amnounts of cod
liver oil available were administered, most of the ulcers hea:e,' within 4 to 10
dlays, though a few went on to perforation or were complicated o)v hypopyon
or iritis. Impairment of vision persisted in all cases and usu,'.y progressed.

In November 1942, as the result of a change in administration of tile prison
camp, the daily ration wvas improved. Rice was increased to 400 gin., iteat to
50 gm., and squash and comotes (a variety of sweetpotato), wer, a(dled to tile
diet. The oplit halmologic patients also receive(d 4 ounces of evap,,r1ted milk
daily and, when it was available, 4 ounces of carahao liver. The milk and
c.arabao liver seemed to be most effective in arresting tile development of cor-
neal ulcers and in healing the manifestations of ariboflavinosis.

At this time, a visual test chart was constructed, and batteries were ob-
tained for all ophthalmoscope, so that more detailed examinations becetme
possible. Ophthalmoscopic examination showed pallor of the disk in the region
of the papillomacular bundle. By December 1942, vision was reduced, on the
average, to 10/200. It remained stationary thereafter in most cases, though
in a few a slow decline continued. Central vision was chiefly affected. Central
and cecocentral scotomas were observed, with moderate constriction of the
peripheral fields.

At Santo Tomais, a camp for the internment of Allied civilians to which
one of the writers (S. M. B.) was transferred at this time, the Japanese ration
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was as inade1 nate as it had Ween at ( 'aiima tunan. but it was permiissibile to
receive or to purchas'e food from neutral., andt from Filipinos ouitsidle the camip.
MIalniutrit ion a tit amlblyopial were therefore not pro~minient. 01)1 1 Februiary
1944, t raflic with Ii tiside sources was sto~pped anld by MIayv iiimates Wer

be11110'g" to mpla in of Iihtolttlolbia. retroblmlbar. pali anti dimintimtion of
v ision . especially ill brigh! Iilight. Pst as at ( 'aha nat an. There %wer faciiis
for chart ing visuial color field s alit San to Iolills. The earlilest clia liges were
observed in the bInt' Held . WI~it, next clia iges were iii thle redI antd green fields

anti were accompaniedl ey illargemevlt of thle blinid spot antd conist rictio loltf
peripheral fieltds. 'St ill la ter. ceunt ral or cecovenit ral scot omasl. becamle evidenti

In b Jn na 'rv 1944. small supplies of thhain in hhilrid e ecame ova l dde at
Sanito Tonnis. from a shipment sent by thet Americani Red C ross in August
1943, a lit it was possilde to adminiist er 25 ing. My~ for 2 to 3 weeks to aflet NI
indtivitduals. NIult iplte vita ifl u wtere givenl withI th lit'nject ions of t hiaminit'e
chloride. This reginimen stervedl to check t hit pirogress of thle disease. one
fairly typ~ical patijent hatd lost So) potnlids ovter a I 2-mioiit pe )triod at Fort
Santiago (a political miilitary prisoii) and had dteveloped bteribteri, as wvell as
central scot onmas wit hi diminiut ion of vision to 1t)'200. By Novtember 1944.
after 8 nont his of thle treatmenvt out him'd lit ultl read largre print antIlhis owni
Ila tldwrit ilig. anid his vision was 20,70. It began to deteriorate again the fol-

lowing month Ii licaise of starvation, the diet having beenl reducetd to 200) Ing'.
of 1olished irice daily.

OBSERVATIONS ON LIBERATED PRISONERS IN

ZONE OF INTERIOR

Tyvpical Observations

All thle libtera tetd American soldiers st udiedti t thle Valley Forge General
Hlospi tal Eye C en tetr in thet Zone' of Inltetrior presetelttd mu11ch thlit samne Clinical

pit' turt ( tah~ 6). 'Flit'olown .s min thiertefore lhe accepltetd as typical.
'lThe patitent enitteretd thit eve ceintetr compi~laininlg of detrteasetd vision in

b)othI eyes. inhablil ity to st't ob)je(ct.s whitn uising" Ctenitral visioni, anti burning. and
pa ili inl thle textremiitites. fie was a well-developt't an wil~ ell-nourished mian,
a iit physical examinia tion oi thle medical servicte revealetd no variat ions, from
thte Itrnial. Neuirologic exaii ninationi revtealtet periphmeral neuritis anlt bila teral

optic atrophiy. Except for stool t'xamiitiation, whicthi revealet initest inal para -
sitmt. all labora topprylioteduries (urinaly-sis. blootd counit. blootd sterologv, blootd
chemtmist ry, biasalI metta bolic r'at e. elc tc t oiapi.('lt'C ti-oenc('phIiailtgraipliv,
cephialn floccula tion test, anrd roentgeliographv of the lungs. antI heart) gave
finiiniigs within thit normal rangte.

Extetrnial e'xaminaiiltion of t it' eve revealetd ho abnuormalitie's of thle lids.
conijunctii vai. scltera, or0 corneita. The lacrimal aplparatus1 was paten'ht, an ithetlt
tact ilte tehitlio was iiormal. Extraoculiir move~ments wvere wvithini iiortnal



C.4

77 Z t- -Z

E- "n .



N UTRIITIONAL AMBI IWOPIA IN PRISONERS O1F WAR 277

C'4 C4 6 i

* .!

'09

oo 0 0 0 0 0 0



0

0 W



NUTRITIONAL AMIILYOPIA IN PIII8NEIIS OF"'WAlt 279

range, and the pupils reacted normally to light antI accoiniotlat ion. No
hicriniat toi or lphmtophohia was present. On slit -a lipi examniia tion, thle coriiea
aiipiuelret noriuil, mith no t increase ini Uiifblal viisciilarizat V it, 11o degenera tion,
iii thliniining, an iilo1 xerosts. The ainterior chamb~ler nViis of iiormaul d~epthI, U tit
lie aqueous ray was nibsemii. No cells were seen. ()ph t lialiiioscopic examnina-
tion with Ihe t uu lit' t)h) wl la t ed shiowedi clear mledia. Thie elg-es of thle olptic-
nierve' bead wvere cleairly dlefinedl an id(ist incit, an iil o ele'vaiItio 01r abniormal
excaivatiton could be observed. The t emporaVul p)ort ion of thle disk shiowed1
di eli it e pallor; tilie ialsa I port ion wvas rela tivel. v niormual. TIhe vascular tree was
iiornial, and tilie periphery of tilie fun(1us revealied 110 pat hioogic chainges. The
ilia cuhi r area was uiornial . V ision in ii ach eve was 20/200) andh could not be
corrected. Thle per ~ipherall fields, showed milid bit not remnarkable generalized
conus( rict ioin. The( cent rid fields showevd two scotomas. One was a central
scot 01111 of 50 to S' will hi Vi1 taurget uiiider goodi illuminiat ion (fig. :36). Tile
othler was a cciit rocecal scotoma , (Sithlen absolute or relative, wvith a 0.50 target
(fig. 37). The scot ounas were lai g-er for colors t han for wli it(e.

The diagnosis w-as opt1ic at rophly sevouidary to nlut nit ional dleficiency.
TUrea tmienit consistetd of a1 Iigli-vit ailiii, Iiigli-calorte tijet , supiplemented by thle
dii it v ad miniist rat ion of 6 ninult ivit ainin capsiiles by iout hi anid 50 nig. of

liiamiii te chloride aind 10 In1g. of ribofla vini by tilie int raimuscular route. At
lie cnd of 60 (lays of tKhi treat met, a second examination showed nlo change

ini the eyes.
Variations ini Ophthialmologic Finidinigs

Although the case just described was typical in both1 course andl findings,
cent aii Varia tions were oblserved l which shiouldl be briefly mentijonetd.

1. ( ornien.-Five pat ieit s hail small corneal scars followving cornieal ulcers
that occurred in 1942. aild( oiie had a comp~let e leukomia follow-ing perfora tion

of ani ulcer suffered at that tihue. All ot her cornitas were clear.
2. IDisk .- 'l'le color of thle disks varieid from miiiiinial pallor limitedi to thle

temiporal a rea to almo11st coimplet e pallor; thitet tempor~al pallor was mild in tilie
majority o tf cases. The most st rikinig feiituire of tilie examinations w-as- the lack
o~f correliit ion bet ween visual iicutv anud thle extnt of optic at nphiv.

:3. MIacula .- The nwictmlar area was iiomial ihi about 60 percent of thle cases.
In the reinaiiling- cases, thle exait ii nat ion revealed inlacular mottling anti loss
o~f tilie foveal reflex.

4. Fields--.---Tlie cent ral fieltds varied only iii size and in the (Icusit * v of thle
scotoniiis lpresent . Deiisity vwas relaited to tilie s'evernt * of tilie condhit ion.

3.\soi.Vsii i iiI rm 2!( o1/200. The impairment was

ihirectlY relatedl to the' dluiitv of thle scoto01111 present.

CONI N! ICNT

I'lit' group of pit ienlts presiitmi in this report had an unusual fnud extremely
unifortuiniate experience. They liveit iuider conditions of ma.1lnut ritioui auid
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a Vitami nilosis over lon g, pvriod !ý o f timle, duir rng. whichi thleyv suffered severe loss
of weight , ext renie weak ness. anal svrn jpt onis of various dIisease., result in g fromi
lack of food aind of vitamins. Aftr clHeratinn, ait th lie (1( of almost :3 years',
thie , were given diets hiighi in calories and i~ rich ini vi tamnins, withI thle result that
all svmlpt oms dlisappeared excep~t those referable to thle nerves, ani( the e 'ves.

N umeirous factors infiflriece(1 thle aruounit of finial vision retained (table (I).
'A miost imp jortan lt considi erat ion is t hat thle prisoners w*ho srrleeW most severly*
from malnutritnit on (lid riot survive, so t hat tire mat eis -who were Hinally oh-
served at the eve cenit er in tilie Zone of hitmeior "eprseitedN tire less severe
Cases. lIn this groups, tiie 111(1 i caiptuired lit 11at a a ii seeiiied to hiave suf fered
more thanl thet men capt ured ait C orregidor, aipparenitly becau'se of t lie lack of

suples for th Ii ' frcs at Bat a a lwefor t heir calptutre. Thiieir hiist orics reveliled
that t hey hiiid presenited clear-cut signs arid Svmptomns of rmalnutrnit ion arid
earl M W br ber efore su rrenderirig, 1)u1t there wvere thlen rio 0 iii pt orns referab~le
to1 ilie eves, as far as cou1(1lde (let ermneid.~

Thiie dijets a t ilie, Vairiouns p)rison icampsl p5)layed a paramounrit role in di(etvennui-
iiig thle end resuilt. At BIlfihidl and (I IIIhIalit Inan, thle diets, were most deficient.
Thie daiily rat ion from M~Iay to November 1942 consist ed of from 200 to 400 gin.
of polishied rice, with watery soup ma11le from cariconig weed. Evenl vhieri smiall
amounts of other Vegetables, fruit, fishl, anld meat were added, thle quallit ites
were too smiall to lie of much value, arid the dliets, were always farl from adequate.
The result was that ait these camps tilie prisoners shiowedl tile most marked
pathiodogic chanlges.

At the other ext reme, prisoners at some camps inn the( southern portion
of Jlapan iproper' Showed much less marked chainrges, urndourbt edly beca use
their diets were more frequently supplemented with fish, fresh fruit. anid even
incva t . Thiree patients with normal eye findings (wh-Io are riot irncludedl ill this
rep~ort ) wvere iinprisoed in camps in which thle dhiet approachied normal.

In most camrps. the rie served was polished. Inr one kniowvn instance, the
rWe Ipolisher Marne arnd urrpolislie rie hiad to be smervd for 2 monlt s. During~
this period. t here was a riot able imnprovemnenit in the( hiealthi of thle prisoner's,
though det eriorat ion arnd recurrrence of symptoms were observed when the

riat ions of polished rice wvere resuiredh. Iniquiry revealedl tha t prisoners who
reusedl to eat the crcorig soup anid t hose who bartered their food for cigarettes
suflered more severely t ha ri othlers.

Aniot her implort ant factor in thle cond~i tion of the( liberated prisoniers was
tlie presernce of such diseases as malaria, dengrie fever, and bacillary arid
auNehc dyvseriterv, frequenitly iii severe forms. Thlese (diseases caused much
dhebilityv arid ariorexia, wvhiich often pr'everited t lie ingestion of such. food as
"was available.

Whieniever it was possible to supplement t lie prison (diet with vitamins,
tinepora nv improvement followed. The most st rikinrg i mprovemenit occunrr'ed
when the prisoner's received small amournts of the supply of vi taminilns sent to
tire camlps, by tile Arnenicani Red Cross in December 1 943~. Chianiges inl the
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eve wvere not affect ed lby tliilliliil(' chloritle given to libleratIedl prisoners. p~rob)-
ablyl becaulse the patients iadl bleen t hiamline deficienit for so long that irre-
Ver'sibllt chiange, Ii ad t akeni pla~et ini th o p tic nierve. TheI per iphjerail neuriit is
was also not relievedI probhably for the 5U 1111 re'asoni Soniit pU t iti is, [lot ill-

'liitltd ill thins report lbecaluse they v 're not b11iindedl inmproved undii~er th liianiie

t herapyw given pa ren terally in thle varly stages of thle condit ion, but sufficienit
amiounits were not availa ble to give to aill p~risoniers'.

'iThe obvious, cause of the aninbiopial froml which thles'e prisoners su ffered
was a t Iialunilie detficiencyv. lPolishi''t iice' is low ill thlianuilne (each grainl coll-
tains from at t racet to 0.5 Illicrograi Is), an tilhit caii(ong s011p coltaiiied onldy at
neg-liggible amontoii. The totali caloric in take per dlay NvUs probaibly 900 to

1 ,600 calories,, 200 to 400 gini. of rice' furnishiing approximlate'ly 700 to 1 .400
calorit

No(t only was the cailoric lilt ake low, 1)1t thle ratio bet ween thle thliamine
jingestetdo and thle total arniotlift of caloris 'on~sumedI was also abniormallv low.
Cow-gi lII, in 1 9:4, showed that a1 de(fini te rela tionshiip Should exist bet ween thle
total calorie jint ake and~ thle t hiamine hingst t'o and~ poin1te o'Ilit th1a1t , whenl the
ratio is not normal, symptoms, of defic'iency (could( lt expect ed to occur. St ill
anlothe Iiti'(onlv~(I 1t iou, poi t etl out by Gordon and sevrinlgia us. 2 is that thIle
thiamine requirement of mia i is dependeint oil the proport ion of fait to (U 11)-

llyd rate ill thle dlie't; fat has at t hiamnvil-sparing act ion. while carbohiydrate
illcrt'ases I the( nleed for thiamine. The need for thlianmine hin thle dliet given
these prisoners was, obvious, since rice cont ains 79.3 pe(rcenit c'arbohyvdratet,

0.26 p(ivnvn1t fat, and 7.1 percenlt protein.
Williamls. 't Iasonl, SmithI, and Wilder," at the M\Iavo Clinic ill 1942. stuidied

lie requirenmen ts of t hijaminle inl manl. The ('oncllliions wvere t hat( th lit'iniillial
daily requiremei(nt of thIiami ne for man is lbetween 0.22 1111( 0.50 ing. petr thlou-
Saiit calories, providlcd that the rat io of carb~ohyd~rate' to fait is normal, WithI
UII int1akt of 0.7 ning. of thliamiiie per thIousand calories. paUt ie'nts lose we'ighit
all( suff'er from inicreasingh we'a kness. As hlas beven poinlt ed out,. thlese prisoners
of thle .Japao ni~eiot only Ilad anl insufficient thliamine initake but also had tin
a bnormal hit imi ne-valorit ratio nim1( ani ablnormal ira tio of 'a rbliv linat to fil
ill t he( diet , so thlit theiri thliaminie li' quirenivnei was gret Ivy ilicras('(l

At tent'tion shiouild he called to thlit similarity bet weenl thle observa tions inl
Weli aest (1 nd' I 1(those relportN tQ b Johinson " and by Carroll 'ini ct'S (If t ll)urco-

lol iold nimblvopial which t hey conisidered'( (dit to th liaine (leficieiicv ,. Ill

U ibll lopill of hboth I rig(gi us. thei( clhairacterist ic finldingsr iare detftect ive visionu. thle

GL'~i It. \~ \ilaiiiiii It 1(i.iiremen'ji if Mant. Nvw lavvii: Yale Unilv~rsity i'rvs. 1934.
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presence of central or centrocecal scotoiflis, andl~ temporal pallor of the optic-
nierve head, wvith normal111 peripheral fields. Carroll, inl 1944, suggestedl that
lie aIIIIl lvopia ob~served l it his cases eith('r could1 be it mlanifest ait ionl of a1 defi-

ciei'iicv condit ion withlout toxic e'lemenits 0or could be exp~lainied byV tile toxic
effects, of tobacco oili malniourishied cells. InI this same communicat ion, lie
suggested'( t hat whe'n B13 is adldedI to tilie diet, the nutrit tion of thle (alamaged cells,
0I* perhaps ~Sof their axon", So( Improves that: the mll uriouls aigent is no0 long~er
injurnious. Ilie also replorted imIlprovemlent, inl bothI vision afind fields following
the adminiiistration of thliamine. The observations onl the prisonlers rep~ortedl

inl this chapter arie inl accordl with Carroll's first 1)ost uthte, suince 11o toxic edc-
nient seemis to have been concerned with titlie pathologic c'hang~es. InI a lierr
(1945) publication, Carroll reported at case inl which thle opllt hlmtllologic- findings
wvere practically idlentical to those whiich were observed iii t hese prisoners and
ill which unquestionable improvement followed thijaminie thlerapy.

N Ioore,6 inl 19:37, dlescribedI a synd(Irome ob~servedl among African suigar-
pian tat ion workers whose dhiet "-as ext reinelY (deficien t. i\ Ian of thle symnp-
toutis andl signs, which includled misty vision, photophiobia, op~tic atrop~hy,
gylossit is, perl&.che, itching andl scaling of the scrotum, and nieurit ic changes,
closely resembled those presented by these prisoners inl thle ear).Y stages of
their dhisease. The end results inl lis- patients also resembled those of thlese
p~risoniers. Pellagra and ariboflaviniosis clearedl undler treat ment, but vision
remainied unimprovedl and thie symptoms of P~eriphieral neuritis Persistedo.

It is of possible importance that thle prisoners claimedl that their vision
was bet ter inl dim lighIt and inl the evening than inl ordlinary (laylighit. This
is con~trary to what would be expected inl vitamin A deficienicy'. Adequate
amlounts of codl liver oil were administered, b~ut the treatmne!t failed to ar-rest
thle impJairment of vision, which stuggests that some other factor' was resIpon-
sible. It did, however, result inl healing of the cortical ulcers. Pliot ophiobia,
laic nimationt, and central scototnias were responsible for thle poor- vision iii
brnighit light, b~ut at night, the uninvolved retina, would b~e expectedl to function
more or less normally.

CONCLUSIONS

Observations of initial changes inl the eyes of American soldiers held in
~Japanese prison canips for almost :3 years anod of residual findings after their
liber'at ion p~ermit tilie following conlclusionls:

1. Nhdalnut t -ioi), as tile result of a dleficienit (diet, canl cause op)tic atrophy'
manifested bv (defect ive vision, central or ceint rocecal scotomnas, andl pallor
of the nerve headh.

2. The defi'ieuicY ili these cases was lack of vitamin B1. Thell diet was
hihydeficuiet ill 01 h11iiam e, the optic chwnuges wvere coinicidenitaul wvith tilie

MI orc. 1). G . F.: Iitorobtiliar Nvuiiri c~tum A vitaminutosjM Fllitwe- 1)v Pn~jtimrt ial o0 ic .Airowiv- Now Shiown

to fw -)f iII-unrinotis O rigin. Its Scriouts luteidowe adItsi i \ved for Geea o~Imesigiti~ttgfon. West African Mi. J. 91:3-0

.1mi 1937:o.



PleITi('eC( of bl-erberi.' 21,'Id t Iezlihi rtti of 0t liia 11vii tii li varly stage's

3~. Ireziatiiieiit to hb' ceff icNve IliuIst he IlII.tIlIIitt' early. 01 lierwi've, the
condit~itonl Ibt-colivt' aIItVpi~tts evidtletedIt t)vhe1 lack of i11iJ ltiVt'l11in it followv-
ill- int~it sive vitaiiii ii I lira J)- afl It erli prisoners hlat lbeeii lib~eralted .

4. 'Ilii' appjearaliet tf thle disk varieid from ininiiiiii to coipiti-tlt atr i h ' V,
the vast mlajorityv of eves shiowiiuz. oiiv a1 miildl eIv poal- pallor. Theli nalcuill
appl~l)&'ie't lioritial ~i 60 P t'n-'itt of the caises anid Ill the reitaijitlder sltowtid Illot-
thiiu", withi loss of lie foveal refile~x. The1 loss of -Isiool andi the s-ize of the
cetriiti'l 5Cototiiiii5 wevre hot iliretllY p)Vtlptrtillulte to lie linlotint of opt ic

5~. 'I'li( e rit''o iiivolveni~int'is p)eriphieraIl ietint is an optic 11 ie t rolpli -went'e
the oild v reittidall abhitonitialit ies evvideint ill patients w ho hath sufitiereth severe
niahiutrit t ionl o\ver a peni-otlo 1)1 almost 3 years.

:11ill 19-17 (.kil. .1. 011 Iitit. ;At: 2*2N1 222.. ii'vrtm~r\ 191t7) reviewed the htistory (if nnttrit ionml :minil' \ly i:i :ind o
tintedie tital it nikevs hitter reilinig liv% ýiiwev it \\;s inl lapina that initikupia mid tetitril seototi due. to Imerilii m.,r
fir'? i'ecr\-.' d iti l i'trtel. illu mp, ialiti~ it t m ar -i0 not list- timeii kno\\ hige'.' lit- el0CMetidd, *mS t tk'ie otri
of t ternill :f.-



CHAPTER XVI

Dark-Adaptation Studies on Night Blindness in
Military Personnel

Francis W'. Parker, Jr., 211. D.

Night blindness or poor night vision, which was a fairly (.oml( iOll comlJ)laint
among patients seen bly ophthalmologists in tile Mediterranean Theater of
Operations) iii World War II, conistituted a coinsiderable diagnostic and thera-
peutic problem. For this reason, a special study of the -ondition was carried
out on a group of United States Army personunel dtiriiig the stununer of 1944.

MATERIAL AND METHODS

Material.-The clinical material for this study consisted of 66 soldiers,
divided in to the following groups:

1. Fourteen apparently normal subjects, who served as controls. Most of
them were inifantrymenl who had beeni on frequent iight patrols or soldiers whose
duties involved driving in blackouts. These meii had no history of noctunial
visual difficulties and were positive in their dienials that they had ever suffered
from them.

2. Thirty-nine patients hospitalized with a diagnosis of nocturnal am-
blyopia, all of whom complained of night blindness.

3. Thirteen patients hospitalized for infectious hepatitis. These patients
were intcluded in tile study because interest had been stimulated in tihe possible
relationship between this condition andi night blindness when nocturnal diffi-
culties of vision appeared in an officer with hepatitis about 6 weeks after the
onset of the hepatic disease.

Methods.--The ophthalmologic examination carried out on all patients
included tests of visual acuity, cycloplegic refraction, funduscopic study,
examination with the slit lamp, and studies of the central antd peripheral fields.
When these tests have been completed, the initial dark-adaptation test was
done. If the first (letermination resulted in a low reading, neuropsychiatric
examination was requested.

Dark-adaptation tests were carried out after preliminary bleaching of the
visual purple, which was accomplished by having the soldier gaze at a well-
illuminated white sheet for 10 minutes. He was then seated in a darkened room
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mleter ill front of a N agel4 adaiptomlet er., Readlinig of dlark adapt ation were
alk-en lit 1 . 15. 30. a ad 45 miniu tes, the patilenit being instruc ited to keep his

eyes closedl let weeii reald i igs. Fi 1111ings Nvere plottIedI oil 21 sem iflogari~it Iill IC
.1a1c ill N agel uniiits, at N agel uni it beitig I lhe reciprocall of thle 1-mleter 11oeff iler
('Iie. No) ýorrectqionl wasmade for pa plj)jjlav siZe.2

F4r1i11l norma I11 read ing's oil the N agel adapJt omiet er ra ag1'e from .50,000) to
1 50,()(() Njagej un its after 4.5 miut Ies of dark adap1t ationl. In general, aill readl-
ings taken tit I minuite (call b~e d isrega'rd edl. 'l'liev could1( be dlisregardled ill t(is

series for two realsons-' (1) Followinag bleach inig, v islilia-purple regen era tion illi
the rodls is negligible for several minuites, (I tringo whliichi time dark adaplt at ion is
JprimniarilV thle result of regenera tion of iodopsiii . a sublst anice In thle vonles; and1(
(2) patients were tested in groups of thlree, so thlit by the tiline thle inlitial reading
had beenl made oil tile thlird patient, a periodl of 2 or 83 minuites had already
ela1 p5('(.

Secondary aidapt lit loll is aiccomplished by rluodopsin, a p)hotosenisit ive pig.-
mient formled ill tile pigmenitedl epithieliuim of the ret inn by a combinmat ion of
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protein and vitamin A. Regeneration of rhodopsin is fair!, rapi(d for the first
30 minutes but is not complete until 45 or 60 minutes have elapsed. Then, for
all practical purposes, a maxinmum of light sensitivity has been reached.

When readings of dark adaptation taken at 1, 15, 30, and 45 minutes on
the Nagel adaptometer are plotted on a semilogarithmic scale, the result is a
simple curve with its convexity upwar(d (fig. 38). It isoobvious that, no matter
what the degree of night b)lindness, a curve of this family will result when read-
ings are ma(de at the same intervals, since tile curve represents the physiologic
regeneration of visual purple, which is progressive until a maximum is reached.

CONTROL GROUP

Visual acuity in the control group of subjects was always 20/20 or better
corrected. No patient in it showed a refractive error of more than 1.00 diopter
under homatropine evyloplegia. Examination with the slit lamp, funduscopic
examination, and studies of the visual field revealed no abnormalities. All
determinations of dark adaptation were within normal limits (fig. 38).

PATIENTS WITH COMPLAINTS OF NIGHT BLINDNESS

Moderate Night Blindness

Five of the thirty-nine patients who complained of night blindness thought
their visual difficulties at night were of moderate degree and were not inca-
pacitating. The other 34 regarded them as of such severity as to make them
of little or no use for frontline duty.

Three of the five patients who complained of only moderate difficulties
presented refractive errors of 1.50 diopters or more. Corrected visual acuity
was 20/30 or better in all. Examination with the slit lamp, funduseopie
examination, and studies of the visual fields revealed no abnormalities in any
of these patients. All had normal dark-adaptation curves. All were returned
to full duty. The negative results of the examinations and the reassurance
gained from them were apparently sufficient to convince the patients that
their fears about their night vision were without basis.

Severe Night Blindness

The remaining 34 patients, all of whom complained of severe night blind-
ness, fell into 4 groups, as follows:

1. Six patients had normal adaptation curves on the initial reading.
Three of the six had a refractive error of 1.50 diopters or more, but corrected
visual acuity was 20/30 or better in all cases. Examination with the slit lamp,
funduscopic study, and examination of the visual fields revealed no abnor-
malities in any instance.
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(1) a dominant form; (2) a recessive form frequenitly associa ted with mnoia
anid (3) a recessive sex-I inike I formn, usun liv aissocia t ed withIi Ii igi i-rade invopia
ani( tralhIsinit ted thlrouli"l unlairected (laugh -es of atrect ed malies tosoef

th eir sons. Sinice a stu ' lv of niemhers; of thle family was ilillpos'iblde in thlese
ca~ses, it could not b~e let ernlihlned if t he thleory of hieredit ary night b~llindness
was correct, to which of thIesse groups thle Soldiers, in quest ion b~elonged.

3. Four of thle re-alili Nt-t hiree patients witl Iiiitial low final
reading's had (lark-adlaJtat ion curves which followed thle niormal coiifigiura tion
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FIGURE 39.-Essentially niormal dark-adaptat ion curve. Vision in both eves 20/100.
Cycioph~gic refraction: Right -3.00) +2.25 C'X 05, 20/20; left -3.00 + 1.25 CX 160,
20/20. This patient was relieved as a tank diriver and reduced fromi sergeant to private
for sideswiping an oncoming truck at night. The officer who reduced himi asked that
he he hospitalized for night blindness. He wvas later returnedl to full duty.

(fig.~r 40A). Onl funduscopic examination, however, all w~ere found to have
retimu is with pigmen tary degeneration, andl two also had associated lenticular
changes. Examinationi of the visual fields in all fouor patients showed extreme
constriction of the peripheral field for form (fig. 40B).

These findings were not unexpected. Since visual purple is a component
of the rodl cells, wh~ich are mnore conicenltratedl ill the periplieler*v of the retina,
diseases of this region and(ldist urhalices of the pigment ill which resynthiesis
appears to take place would cause a dlecrease in light sensitivity. Regeneration,
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however, Nvolild nlot be alt eredl in imintlectedt areas, which explains; whyi thle dark-
adalptiat loll curve ini t best causes. followed th lieiornia I1 con fig-1ira1t ionl.

4. In the reminainig 19 cases, it was not possiblie to explain thle ext relinel
low adlaltat ionl readings bY ftindiiscopiec (laiiges or onl thle basis of lieredlitv or
of dietilarv facttors. Twelve of the nlineteenl had refractive er-rors of mlore thanl
± 1 .50 diopt et's, anId eleven had corrected visual acuit *v of less than 20/40.
Finduscopic stuidyv revealedl no gross, palthlologic claiig1'es. E~xaminat ion of
tlie visuail fields revealled a VarietyV of findings. Some fields, were uiorml-1.
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Others showed peripheral constriction of from 100 to 30. Very irregular
fields, however, were not frequent.

Five of these nineteeii patjients not onIly had low final readings but their
dark-adaptation curves also showed abnormal configurations.

The findings in these 19 cases did not lend themselves readily to explana-
tion. Some patients, it is true, had histories suggestive of psychoneurosis, but
it was obviouslv difficult to establish night blindness as a hysterical inaiiifesta-
lion, and it was also necessary to explain t(e abinormal configuration of the
curves of (lark adaptation present in some cases.

The first step was to recheck the dark-adaptation studies in this group.
Whenl this was done, valuable information was secured, the cases falling into
two distinct classes. For tile most part, tie 14 patients who showed an initial
curve of normal configuration showed, on the second examination, a curve of
tile same family, although tile final reading was oft en such as to preclude the
probability of range of error. The five patients whose initial curves were
abnormal did nlot show consist ent findings on tile seconod examination in either
the c<onfiguration of the curves or the final readingis.

Whiien this group of 19 patients was divided into 2 subgroups on tile basis
of tihe type of curve revealed on tihe recheck of dark adaptation, it became
evident that the curves of ablormal configuration in the group of 5 patients were
so inconsistent as to make it conceivalble that the patients were willfully mis-
interpreting tile readoings. The findings iin the other 14 patients, who presented
low readings h but had curves of normal configuration, could reasonably be
explained by a suppression of dark adaptation.

The inconsistency of the abnormal curves in 5 of these 19 cases could be
explained by willful misinterpretation or malingering. This could be accom-
plished in tile dark-adaptation test by the giving of inaccurate answers. It
would be difficult, however, to achieve similar readings at an interval of a week,
and it wouhl be a matter of chance if a normal configuration curve of (lark
adaptation were producel by plotting the results. In the other 14 patients,
Who had normal curves but low readings, hvysteria seemed tile logical explana-
tion. Since hysterical suppression of (lark adaptation occurs at an unconscious
level, it would occur equally in all readings, and tile curve, although low, would
be of normal configuration. NMany of these 14 patients presented such mani-
festations of psychoneurosis aus hysterical amblyopia and regular constriction
of the peripheral form fields.

Additional testing.-Tihe division of the 19 patients with unexplained,
extremely low adaptation readings into these 2 categories made it possible to
apply a test to confirm the belief that 1 group of 5 patients was deliberately
misinterpreting the readings. This test was carried out with the opticokinetic
drum, by a method long in use in the Medical Corps of the Italian Army for the
detection of soldiers feigning blindness.

An electrically driven opticokinetic drum, about 24 inches in diameter
anti about 18 inches high, was constructed by Prof. G. Bietti of the Polyclinic
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Hlospita it)ii Roimie. Alternatez striipes- of blauck anid whiit e pa per were paste t'Ioil
it vert icallv. Tilie N a-el adlaiJtoivivie %%.I~s t hen set So it- to thlrow th liegh'It onl
tilie trn Aft t'r 01ie of thle sub lject", ev* es hadl I eeii anes't bet izetl 11 aSpecial

coniitact lenis wa-Is phiacedl over tilie coiel. iTahe po st erior surface of thIiis iel is
was, painited lblack. andi( a smlall piece, of raditilli palint from at watch dial was-
fastenled set urel *v onl tit he et er of thet antierior sulrface, so that all nvInovelilent
of the( open eve could be followed inl at darkened roomu.

Tilie pat ienit .Inls( riictet to openl hot I eve., and gaize directly ahlead, was,
Seated 'In fronit of thle opt icokijiet ic rmwich w\as rotatedl slow\ly, as, tilie lighit
froml thle adathi vtoiet \\It" wsincreased inl in tejisit .v. lie wa-Is told( to report ats
soon it. lie could ilist iiiguis lil\ any ov-ing objets

TIile prinici ple of t ihe te(st is sunmpie: WIe it'ia series of miovi ng objects, traver-se
lie field of vision. tilie eves follow onle object liiit ii its successor obt rildes it self

inito0 tilie colisciotisliess. Nviienl t his occurs. tilie fixa t ionl reflex comies Inito play, v
and thle Secondl ob ject is fixa ted. Thl e tyvpe of nyst agnitus, commonoily known ats
0)t icokiriet ic (t raliii uiXvst agnIIinS) IS t Ii us prod icl(e(l . tine lt Il'st agm us-' is
itivoluli t arv, tilie test is a bsoluite as sooii ats thle patient Call discern til le ovingp
Ob~jects5.

Amlong t litse 19 patijenit s tilit 14 who iti111 normial configuiratio c~u trves of
dark adapt at ion re'ported' seeingo thle Irunas soonl as tilit' iiNvStl agmuls dleveltopted.
Tlelt five wvho hiatd a bnormial enurve's exhiibi ted uivstagnhuils long" bteforte t litv re-

portetd steving" tiliel run Sufficieti tetvitdence was thus oldtainitd to makte it
possiblet to I)st 1Y5 to thle pat ie'nts ill t his Suib group~ thlit results of tilit tetst and thlet
s(TritMi isuie of nia Ii igtri hg.. WIe id~ twta rk-na taptat ion dt't erllifil nt ion s Nvere
made, all livte pat ienits wh Iioinit iall\ vSh owed abInormnal con figuira tion curves nlow

presenitetdt normalI cuirvtes (fig. 4 1).
Thle 14 patients who had cuirve's of tdark adlal)t at ion of njormIal -onigujrat r~ionI

but of low levels were' referret'd to tilie nt'uirolpsvclia t ic dtepartmeitnt for bothI
Siag~i ioSi a111id therapy. Ill eve'ry in stanicte, a diagnosis of pyl)y'Iioiiturosis waIs

mnadet. All of t hem shiowed' ma rketd Implro~vtemetnt whlei final detettrmi nat ions
we're mladlt after ps , chitt hera p),v (fig. 42) and also sh owetd ma rked ImiiprovemnhIit.
ill aisociuttt'tl ivstericad malnifest ait iolls Sutch ns amlbl~vopia anid coulstrict ionl of thlt
lptrilplitral fieldls for form.

Comment.---Tlit cate'uorit's of Ii vstetrill andl mlali ngt'ring" wert'e found to be
not ait aill rig-id. Ill hoth iStattes, it is est ablishited tha t tilit' pat itent is at tempt ing
escapte from alilt I Inde(si I'l Ide sit urn tioul. Bo thI Statets are mnot ivatetd by, fear.
MNost of tilie patienjts inl hot Ii groups ill t his Serites wvere from combhat orga Iliza-
tionls, whelire fearu of dleath Iv as; constant. A person w\itl Ii desirte to tescapet ani
uniplteasanlt sit uatl ion ay coniscioulsly ft'igiil a1 physical deltftect a ld, i iltdss, det-
tecte'd, will tonitililme to (Io so un1til thite dang1er is r'mlov-ed. Ill tilet pS\.ythjit~nt't
rot it, the whiolte m'chianism is lit antmiiucons-ciolis level. \Iauiv of tilit patie'nt s
ill t his catet'Ory inl this Sterites hatd poor vision anud Ii ighl refractiv le terror or- were
doing wvork for which their eveswevre all imlportant. The unconscious wa-is t hums
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Fr(;u RP 41.-Da):rk-adaptationi curve. Patijent was shiown to be0 matlingering 1wv test inrg with
tihe opt jeokiuretie dIrum. Vision: Right. 6/20(0: left 20/30. Cvcloplogic refraction:
lighin + 0.50 CX 90, 6/200; left ± 0.50 CX 90, 20/20. A dark-adaptation reading (#2)

taken 2 hours after the first readin rigand after the patient. had! been confronted wvithI the
seriousness of naigengsodin conitrast to the first reading (#I), normal configuira-
tion of the Cu rve anrd a niornia I fin al read i rig

(olstatli tlY being (01IlitiOiledl, al id, on1ce thle situattioni became intoleralble,
escape was acceomplishled by way of visuial (lisalilit v. M oreover, as5 will be
pointed out shortlY, conditioninig of an emotionally unstable individual call be
produ1ed nrl yb repeated ocular' examinations.

Shice, as already pointed out, bo0th mnaling-ering and psychioneurosis are
mnotivatedl 1)' fear, the prospect of returning to the unpleasant situation is
likely to produce a relapse. A mnalingerer who had been dletected was not likely*
to at tempt further escape by the same route, since lie uinderst~ood tile coIisC-
queiicevs (fig. 43). On the other hiandl, examninat ion of the eves soniet imles, (cOn-

(lit ioned tilie malingerer, and a psychioneurosis sometimes (leveloped wh-len lie
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F1;tURE -12. D ark-adaptat ion curve in Jpatietit who had tl%%-,is hiad poor vision and Nho( had
not icedl poo r niighlt vIis ion, w hi ch hiad I Iit'c i te p r( gressi vtlY Ni (rs', si nech Ii( had I e * i

overseas and had( servedl as gim hlmiuter in an antiaircraft batter '%. Vision: Right and(
left. 201/50. C -veloplegic refract ioni: 0-5-0. So 201/50 ini bothu eyes. The dilagunosis in t Iisi
Case Was psycllontiewois. Thie lowest finial readIing was muade I Antgnst 194-1, the next
higher reading 10 Xiiguiist after pisychiothierapy, and tlie( highest reading 15 Augiist, the
dav biefore the patint/ was retinued to fill ditt.
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Fi(;RE 43.-A. Dark-adaptation curve in patient who had been on frontline duty for a
week and had ibecome completely incap)acitated because of poor night vision. Vision
20/264) in both eyes. Cycloplegic refraction: right, - 3.50 +I 1.00 CX 10, 20/30; left -3.00
+0.75 CX 170, 20/40. Original dark-adaptation reading 20 July 1944 showed a normal
configuration curve with low final reading. The second test, 24 July (#I), showed an
even lower final reading. Two hours after the opticokinetic test had been positive for
malingering and the patient had been confronted with the seriousness of his offense, the
configuration curve (#2) was of normal shape, but the final reading was still abnormally
low. A diagnosis of )syclioneurosis was made by the neuropsychiatrist, and the
patient was told that he would be returned to duty.



296 P 'I ITI' Ik ALM NI,() )(, Y

NAGE L

I00.000 __________

50,000 IF

20,000

5,000 - t 4

2,000

11,000

800-----t--7
600 -- 1~~~

0 04 2 5 3 3 0 4 O 5 6

M n u tot

200' h ~tei 111 e'i~:rl'Iu h IL~r~ i~~i~ri&~ I'14r:ii~w~

I tti 102~ii~tatr5s~v~o elIia iitetirpvliti -rie ~t ailt

soa lI jlt eit,111W 'iIJrvfg



NI(;II'U BI.NI)N\xKSS% IN \NIIITIIAINY PERSONNEL. 297

900 90

800 300

270 0120

tootI ilZIW 11 1 203 20301~ 40e J) hOII!te I IiIIe'tu alII

211



298~O ()ITI I AL \1, )1AX' Y

PATI ENTS WITH INFFCTIOUS IIErA'FIis

It is imp~ortantt to poinut out, before entering upon a (discussion of thle
gron l) of patients withI infectijous lhepattit is, thati tiall pat ienits hiospit alized with
this (liagutlosis were Placedl oil a1 So-called(Iliepati itis diet , whtich was lOw% ill
vit amnit A antd ca rotenie. E'achi received dailY 2 miult ivitami n ca psuiles-, -onl-
tailiiing 5,00(0 units of v-itaminl A. S-inlce no patien t had acholic stools, it catll
be assumed that, absorption was ade( illat e.

Onle of thle ti hirt ecu pat ienits hosp1 i talizedl for infectious hiepatitis proved oil
compillete medical worku p niot to halve tilie disease. HIIS visual acui ty anrd visual
fields were iiormal, andl no abnormalities were found onl comp~lete op~lithlnilllo-
logic examinat tion. Thle finl1 readling onl lhe first t est for (lark alap1 t at ion Wits
58,000 Nagel units. After hie had been given 40,000 units of v'it aini i A daily'
for 2 weeks, tilie test waIs repeaitedl and revealedl a final (lark-adapta tion (let er-
minat ion of :15,000 N agetl units. Nelirolpsycliiatric consult at io ucved at

psychioneurosis,. At this time, the patient's coimplaint of upper abdominal
(listrness wvas seconidary to vagune visuial collplailitt s.

All 12 patients hiad abitormal celplialilt flocculation and~ hromisulfalei it
determinations during the periodl of hlospitalizatilonl, and tiall but 3 had inl-
creased icteruis indexes at somle timle (luring" the( hospital stay. IThe thlree
patients who showed no increase in tilie Iindex hadl histories of jaunidice and1(
(lark urine prior to adlmissioni.

Six of the twelve patients whlo actually hand infectious hepatitis had miildl
attacks anid were all retuirnedl to full (lutv within 15 weeks or less of the onset4

of tilie (lisease. Thiey presentmt~ no abnormial ties oit opli thIalmologie exami na-
tionl, and aill had niormlal (lark-adlaptationi c'urves. The daily administration of
40,000 units, of vitamin A to these paitientts produced anl appreciable chanige
inl dark adaptation inl only one case.

The( other six patients, who had severe infectious hepatitis, also presentedl
nio abnormalities Onl ophithalmlologic examination Wvith onle exception. This
patient showved prominent corneal nerves Onl slit-lamlp examination and~ see(iiied.
oit a crilde senisit ivit V test, to have a mildl cornteal aiiest hesia. Four of thle six
had low final readlitg onl the first testinig for (lark adaptation, thlought till had
curves of niornial conlfigurlation. The otiher two patients in, thiis group, wNom
also had niormnal curves, had normal readings oltit(th first test, for dark adapt a-
tion but subhniormal readings When tthe test was repeatedl after anl exacerha t tio11
of tile hiepaitic (hisease. There was only a slight alteration inl the results, how-
ever, when the test was rep~eated onl two patienits who developed jauiiC(lie
durniig hospitalization, and tile -ilanlges Were well Within the ranige of Possible
er-ror (fig(-. 44).

All three patients with severe chrontic infectious hepatitis and subntormtial
(lark-adlaptation determinations were given 40,000 units of vitamin A by
mloutith dally. Th'ley showed marked implrovemeint ill (lark-nlalaptat ion curves
wtithin a week (figs. 45 and 46). One of the three bad a final reading of 61,0
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Fma-{RE 44.--A. ])ark-adaptation curves in paltient with severe infectious hepatitis. Vision:
Right 6/200, left 4/200. Cyclophegic refraction: Right -- 2.25 +0.75 C'X 120, 20 50:
left -- 3.00 + 1.50 CX 80, 20/50. In May 1944, the patient complained of anorexia,
nmalaise, and generalized aches and pains. He was hospitalized for a wound in June.
When he returned to duty, he noticed that at night fie could not see the white tape
used by engineers to mark off mine fields. For 2 weeks, hie was led around at night,
by a sergeant. He was hospitalized again early in July for nausea, vomiting, and fever,
and a diagnosis of hepatitis was m.ade. The first (low final) reading was taken I
August and the slighth" higher reading 8 August, after the daily administ ration of
40,000 units of vitamin A.

Nagel units. Shortly afterward, he suffered an exacerbation of tile hiepatitis
and was placed on absolute bed rest. Vitamin A therapy was continued, in
the amiount of 40,000 iinits daily. At thie endi of 3 wveeks, whien tie patielt,

was ab~le to make the trip to the Uniiversity of Rome for examination, the filial
readhig in the dark-adhaptatioti determination hand fallen to 26,000.

Comment.--Althoughi 4 of tile 12 patients with proved infectious hepatitis

had subnormal dark-adaptation (let erminations, corneal c'hanges and evidence

of vitamin A defic'iency were not observed. One patient, as just mentioned,
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FIG;uRE -14.--(1(.Cotimtic. 11. The' next readlinigs were, taken duiring :in episodh of jaundiet
(17 and 21 Angist), whih, vitamin therer y was still bIinig given. While all final read-
ings are iiiiit'h 1tlie same, the hil-hest Nv:is taken 31 August, when the jaui(liic(' was re-
'(edinig iand Ilie icteric index was -1.

had pirominent 'conieal nerves, but thiis is not ani uncommnon finlding. As
( ill'orId has poointed out, Iwhen nii.ght b)lin(dness affe('ts adults a, the result of a
viN1minm1ii A d(efiii(e.v, tlihe visual difh'iulty is us:allv noticed before ('orneial

('hiallges oc('('c1.

D)ark ad(apltation is knowni to (hepelil to somel, exteit on the plasnia level
of vita in hi A. TIhis via in is IraiisfelireI I1) v wav of the l)lasila from storage
depols ill the liver to the l i.mg 'uieted epithelinil of the retila, where it is utilized
inl lhe resvitliesis of rllo(hlp)si., the plhotosellItive pignilent il Ihle rods. ll-
vestiga.lioiis by Popper and his asso(.ia taes', however, inidicat'e that there i1.1 110
*'elaI tiolislillp between the level of vitamin A in the plasma and the level in the

4 ;ilTord, S. R.: k. rexthook of Op)lhlihilnology. 2d ed. Philad,lelphia: W. It. Sauilindrs Co., 1941.
PI)oppler, IH., Stigmann, F,, Meyer, K. A., anw Zvvin. S. S.: Rlation Bietween Hltepatic and i'lasmna ('oncntration

of Vitamin A in IHman BI eings. Arch. Int. Mcd. 72: 434-1t60, October 1943.
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liver ill patients with hiepa tic dlisease. Thlese ob~server's frequpentl*y found thle
phillasm level Zero inl pa1t ien t. with ditisease of thle li ver, thlolligli onl repwa ted
exainaflltitons t heyv were niever abliv to detleoi ist rate till ablselice of v itamitil A ili

an ,v li1u1111i liver. Ill t heir opinion, vitaminl A deliciviicY is Iiiore likelY to be
(caused by a defect IIiI lie release of vit amini A fromi tilie liver' thani ))Y 11 deplet ~lo
of the Storage dlepots.

Fluiorescenice stdiles. withI compi lhrsoiis. of couiceui t ationls of vita miii A Ill
the plaismal and llii the liver, furniishied proof of thisl conltenit ionl, as- follows:
Pat ienits wit-Il disease of the liver had anl ahuionl-1 (list rilbut loll of vitamlin A
ill thle liver cells. V it am in A flunorescen ce of i epa tic tissue closely* paralleled
the vit amin A concentration in the liver, hut only ~v wieu -Itlaintil A conicenitrat ion

ill til lit'l~hs,1flU WUS1 highi dIid t li phlasill COI)Ceiit I'Mtionl eqtiall tilie liver ('oll(iceira-
tionl. Whenl thlet vitamnin A (olicel trI'llt ionl Ill thle plahsiual wws low and thle dis-

NAG EL
UN IT S

100,000

50,000

2D.000 914 44

10,000 -

2,000

60C

100
SC

0 5 10 15 20 25 30 35 40 45 50 55 60

Fiw'I,R 4I.---Cohtimlie(I. C. Treatmlenut wvas conitinuied, andl jaIillidic(' had (Iisap)1)t':tl' whien
the niext read~ings were t akenu, the last on 14 Sept embehr. It should bec noted t hat thle
final readinig. are still Wit hin the samev range as thle earliest readings (fig. 44A)
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rib1)1t ion of tile vii iilliif ill tilie liver wais abniormial, tilie lplaslflh level could1( be

elevated l) v thle adm11 ili st rat loll of mlassive or-il &Ys'es of vii amiiil A.
Ill the six caises. inl this series ill which hepa tit is was mlild and did nlot

become clirouiic. it calli be llssullled thlit tile palrenichiymall (alamage was not
Sliffivieiit ser-iously to atlect thle liver.-plasmal r-elat iolis'llip of vitamin A concen-

ntrtiou , sinice no0 patijen t ill tilie gr1ouip Shiowed I a sign lif ica iit im provemenit Inl ughll
seuisit ivit v after treatnienit withI 40,000 uuiits of vitamin A dfall%. III the six
cases it) which tilie hiepatitils was severe, It call be asstimedl t hatI par-lenyml *N11
damlage was- suificient l serious to caulse anl albliorml-1 (list r.ihutt loli of Vitamin A
anid a (leficiellcY ill tile release of vit amini A from thle liver. since, after oral
adminiist rat ion of vitamili A, aill pat ienuts shiowed a marked Increase ti light
sensit ivity, as manlifest ed by improved (lark-adapt at ion reading"s.

That atil acuite exacerbat ion of hepa tit is can11 fitirt her dlepress thle Vitaminiti
1,i1 of thle plasmal is (elelinst ratIedl by tilie single c.ase in the series, inl Which,
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FI'l URE Ia5.- I ark-adapt at lol ('lirv.s of paltien t wit lwthpat itki. Vision 201)20) bothI eves.

)pht ha! iiologwc ev~amiiat ton negativ~e. If-patl it i developed 12 weeks before the first
reading 10 Auguist 19¶44. The liver was tender and was palpable three fingerireadt Its
below the costal margin. Liver-filnctloll tests were reported abnormal. Netiro-

p~sychiatric consin itat ion was negative. Successive dark-adaptation determninat ions 17
Auigust and 22 Auguist after the daily admiinist ration of -40,000~t units of vitamin A for
3~ da 'ys and~ 9 days, respect ively, sliow(A imp~lrov'emient ill bhe flinal readings. There was,
ltowt-ver, nto cliniical fimlrovemlelit in the hepatitis, anid liver-function tests continued

abnormial
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Fl(i GRE -lb.---- ark-:ldolatipi~ol ciirves of patijent with liujmtiti~s. Vis.ion 20" 70) in both eves.
( velophei'ci refraction)1: Right - 1.501 + 1.25 CX 18(0; left - 2.001 +I 1.75 ( X 180. The
cornteal Ilirves wlert prominienlt, an co)I (rneal Milsil Wit v to the cottlon test was dt'cretastd.
Hepa:tit is deve~loped ill this Ipatilllt 20(1 *til 'v 194-1, anid jaundl(ice 27 Jul~y. The ictvruis
indeIx was 2, and1( there was no0 jalind~ice wh1en1 the iv initil readhing wa~s muade 2-1 August,
Nitt thev liver was tender and1( pa:lpabLle 2 fingers behlw til costalI muargin, andf liver-
fuinctionl test., were abnlormlal. The second test was mladv1 1-1 Sep)tembler, after thew

admnluiistratitoll of vitamtinu A fo'r 11 dnuvý, when liver-fulnctioul tests were imiprovinig.

after such anl exacerbatlion, dark f adapt at ion was (lecreas-ed , ill spite of thle fact-
that thle patilent was receiving 40.000 units of vit amitin A (inil :v. Thie trainl of

evej isrsugests, 11 I)055il1 e r-ela 10!ioll1liP I)et\W('CI) tilie (legrrlee of liver (ittmage ill a
giVen) Case a2111d thle depression of release of vit ailil A from the liver In to (flie
plasma. I t may' also account for the fact t hat Ianothter pativleli1 who showed
ma r11ked imp~rovemenit in (lark adap1 tatilon after beimg p~laiced oi vitaminill A
t hera pY, failed to att huh a) norml-1 final reading, it) spite of tie fact( that hie had
received 40,000) units (]aill\ for S weeks. Thie highest fiinal reatding after a week
of t reat Imen t was 26,000) N agel units, and~ the reading rem I'itiel~d at thle sit me
level (Itring, the ensunig 7 weeks of trieatment~ut. Popper and hIns aissociates
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gatVe do(141s its highl its 75,t000 units (lidylV mlid it woutldl be iiitcnl'st ing to kno1w
NNI1lult lii rger (loSes might liiiyeiic lcomlisli&(Iin I llis spwecall calse.

It scents tiilikelY thI att jnunl (1 her sw alltel's N iStlill-Jpti rle regeptrat lol.001
Two p)Ut i4eits ill this Series showed ti0 a~ippreciabl e chainges in dhark adaptat 10o1
whlei it (lev-eloped hir11ing (the course of fliosJita iaiii ionl.

Tile 'ondtitioni of the pathient admlittedl withI at (1iial-fosis of hepatitis 111i(d
with coinphi inits, of tipper' 11 bdl~tiliil (lit Idsress, who Ilater Iprove( to lhe JsV' ylio-
iieilrot ic, is enSilyv explained. H~is escaipe wa-is INocked b)*y t li proof thait hie
a ct I IatllIv land 110 hiepa tic olisealse. Whiei, thlerefore, lie \\-is- falced with tilte
jiecessit v of ret urning to thle front, lie developed night bl)inidness with vagule
visual complaints. D~ark adaptaition kind other oculair examinaiations conditijoned
11i11 and lie tried to escapew from till undesirable sit uation bY thle uinconiscious
dlevelopmenit of an1 ocular dlisalbility~.

SUMMARY

Because niighit b)lindnlless Or ii1pailreot night vision p~rov'ed at coliSidleralle
diagnostic aind theraipeutic problem in thle Mlediterranleanl Thelater of Opera-
tions inl World Will 11, at speciall stuldyN of the conidit ion was carriedl out 01l 166

pat euit . Foutiiteen,, who had o 10comph~liint s referable to tilie eyes, served tas
controls. Fhiirt~v-nine ('omll [leid of mloileraitO' to severe liiighlt blhin~dness.

Th'lirt eeii otherIs hiad infect ions lieptatIit is. C'omplet e 0111tlitalmtolo'gic examinia-
tionis were carelout onl all paltieiits, and till were examlined iw meanls of

Na iel'sadptoniet er for dairk adapta tion. Neliropsvclliiflte conultat ion wa-Is
securedl whlenever it was indicated.

None of thle 14 control. pl~aents hiadl corrected'( central vision of less than
20/20) and none uinder honiat rolpine cYcloplegiai Iiao a refractive error of more
thi I 1 .00 (lio[)ter. All had normal lairk-aohi ptaition curves. Their final read-

ings ait thle end of 4.5 minutes ranged from 50,000 to 150,000 Natgel units.
The :it) paitients who complatined of night blindness were divided into the

following groups:
I . Five with modlerat e complatints had normal dark-adapta ttion curves.

Of t liese. three hand more t hatn - 1.50 oliopters of astigmatism.
2. Six wvit I ev' eoniujjiii., hIso had normail curves-. Three hand high

uinyopic aisti-(mtitismn. Detailed investigration of the patients inl this group
revealedl inl every* instance some ep)isode which had caused the patient to believe
that Ills, night visiotn was inadequaite.

:3. Five with severe complaints had initial low adaptation readIings, for
whichi no caumse coumld be found. They were considlered to have true simple
nlight blindness.

4. Four with severe complaints land pathologic changes in the fundus.
5~. Five with severe complaints were found to be0 malingerers. The sus-

picion was verified by means of a test which utilizes the principle of optico-
kinetic nyvstag-mus.
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6. Fourte,.n Im•\',',l to h,. neurolsY•.hi•llrie.
()f tit,' 19 Imtients with eonphlints ,>f night Ilintiness \vim l>roved to be

nmlingerers or mm'opsvdli•tt,'i,' I 1 hml t.orre•'ted vision ,,f 20/40 or hss, •md 12
]Ilia rtfr•teti\'e errors of !.;511 diopt,,rs or more.

"l'l•e l:• p•ltiellls Ildlllillt'd with •1 ,li•lgnosis of infectious helmtitis fell into
the following groups:

1. ()he \\•is fmmI on meli,'•d ,,x•mfimnion not to Imve helmtitis. Further
invest ignition re\'e•d,'d zi psy,'honeurosis.

:2. Six \\itll chronic hep•nie dise•lse showed sulmorm•d chu'l.: •/d•lptltim.
Three of these were gi\ei \it•lmiu A I>y mouth with m•u'k,'d imirox,'ment.

a. Six Imti,'nts whose ,lise•ise did not b,,,'ome ,'hroniv •lnI whose p,'riols
of hospit•diz•ltion did not ex•'t'ed 15 weeks hml norm•d d•u'k-mhlpt•ltion ran'yes.
litth' or no impr,•\,'m,'nt \\•ls noted in •lny lmtient in rids group when m•lssi\-e
doses of \'it•tmin •.\ \V(,l'(, mhninistered.



CHAPTER XVII

Visual Disturbances Associated With
Head Injuries

James N. Greear, Jr., XI. D., and John S. McGatic, Ml. D.

HISTORICAL NOTE

Because experimental determination of visuall-field dlefects 5indluced by
injur~y is not feasible, for obvious reasons, informationi concerning them must
be (derived from stud(ies of cereb~ral lesions Iin human sulbjects who come either
to operation or autopsy. From these studies, certain conclusions canl be dIrawnl
concerning surviving patients who are not operatedI onl. The large numlbers of
head injuries which occur iii battle casualties providle unsurpassedl material for
the study of the representation of various areas of the retina in the cerebral
cortex. As a matter of fact, few significant contributions to the subject have
been made except (luring time of war.

Two Significant articles onl the subject of visual (list urba nces associated
with head injuries were b~asedt onl studies of British Casualties inl World War 1.
The first, b~y Holmes andl Lister,' appeared in 1916, and the secondl, by Holmes, 2

appearedl ill 1918.
Henschien, in 1900, did the pioneer work in this field with pathologic studies

which showedI that the visual cortex lay inl the occipital region. He also local-
izedl several areas as representing various portions of the retina. Inouye, in
1909, reported the effects of occipital-lobe injuries incurred inl the Russo-
Japanese War an(I pointedl out that the macular center was at, or near the
occipital pole. Marie an(1 Chiatelin, in 1914, published studies onl a similar series
of cases. Riddoch's case reports, published in 1916, confirmned previous
observations.

Ini 1918, in a paper (healing with occipital lesions, Mloreau 3 (discussed
central-field defects. He divide~d the retina, into three zones-a zone of
fixation, a zone of distinction, and a zone of perception-and expressed the
opinion that cortical representation was similarly divided. In the same year,
Morax 4 (differentiated the fixation and the macular area and stated that lie

I Holmes,, 01. If., and Lister, W. T.: Disturbance of Vision From Cerebral Lesions. Brain 39: 34-73, June 1916.
2 inlmfce. (0. II.: 1)isturbances of Vision by Cerebral Lesions. Brit. J. Oplith. 2: 35&-384. July t19.

3 Moreau, F.: Suir les Troublesd lIa Vision Mlactilaire Prodults par les Llisions Traumnatiques de ]a R16gion Oceipitale.
Ann. WlocuI. 1,55: 3W, 1918.

4 Morax, V.: Discussion des 11ypothi~scs lFaitebs w lv< Col.1Pixofls (orticales des Faisceaux Mfaculaires. Ann. d'ocul.
156: 25, 1919.
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had foundl tile fiXaii l a ~nUrea affec~tedl whein both occipOital lobi es, were inij ured,
though1 thley Nvere not affected whlen tile injury wvas unilateral.

ANATOMIC AN-D PHYSIOLOGIC (:ONSII)EhIRTIONS

liead iiinjuiries, which'i cduse (list ii11)11 rices of tile visira I field in volv'e tilhe
chiasnI , thle optic radiaionbs, d11(1d tilie occipital cortex. Thre d rid I omv anrd
phiysiology of thle viliasnmal fibier, reqluiire no discussion. TFile geiricuilocalcdri ire
pat lrwaY lies III tile Init ernal I rrpsirle. b~eh ind ( thre sCI rsor ,v fibhers anid intuerrnal to
the aud~itorY fibiers. Fibers, fromr thle uipper retinal quadrants lie dor-sdllv, aird
fibers from the lower retinalr quadlranits hie venrtrallv, with tile Iruacular fib~ers

lv b~iet wveer thiose grollps.
TFo thle best of p~resenrt knowledge, thIe Visual (cortex occupiic thle mledial

surface of tile occipital lobes, ext eiidi mg from thre occip)ital pole to tile aniterlorl
enld of thle calcarinie fissure. IPosteriodlV, the Visual area extendis for a snmall
(list alice onto tihe la teral surface of eacht occipital lob~e. This area Is, tiotrglr
to Iniclud~e relpreseiitat ioll of thle fixation dreai.

OApinrionr is dividedl Whet her there is b)ilateral cortical represenitat ion of tire
indcuilar reds. Thie (oii-'eliosii. however, is thIa t each cort ical Iluacular center
represents half of each nIacuhi : that is-, thre left corteCx rep~resent s tile -right hlurf
of eacih fixat ionl aren till(] Vice versa. Since there is (division of the fixa tionl area
of tire field of b~othi eves when thre ent ire occipital cortex is damaged onl one s-ide
or the other, thIis op~iniion -sevinl logical.

So-calledl sparing of thre mlacirla is the rule inl vascular disease burt is less
frequent inl trauimatic lesions-. Sparing of t be entire fixaition area is less often
found wihen tire cenrt ral field is closely studied: division of tire fixa tion areal is
rat her frequent undler thorse circumstances. TIhere are thiree possibl)e reasonis
for sparing, of thle fixation area: (1) Escape from involvement iii tile i nj ur of
tIris, corticeal area ,(2) t ire dIouble b)100( suplply to tlire occipital cortex. con'sis-tinig
of thre calcarinle art er ,v anrd tile mfidd(le cerebral airtery; andh (3) tire faict that
pat ienrts 11111 learn to use eccenrrtic Vision, hart icurlarl ,v whren tire fixa tion area
is- divided. InI vaiscular accidlenits, sparing of thle fixation area is thle rulle,
since oirlv one of tire two art eries supplyirrg thre occilpit al c'ortex is li kely to be
occluded. III traumllatic lesionrs, sparn g, is frequenitY nyiot observed, since
both arteries may be damaged or tire eit ire cortex may bie (lestroyedl.

It shrouldl be poirnt ed out thIa t tire coricanl rep~resenrtat ioir of tire miacirla is
qluite larg-e as conmpared withr thre a reau iejres'enrt iig tilie harrer p~eripherelal portions
of tire retina. The proportionrat e repres-eir talt ioll is airalog0ous, to tire la rgo
motor andI senisory areas rrll the pairietail c'ortex which represent the finger and(
thrumb, as- compared with tire smaller areas whrichr represent tire trurrk and tile
extremities.

III tire area striata, the periphery of tire retina is represented near' tire
arrt erior enrd of tire calcarirre fissure. Lesionrs in t his area p~ract ically always
irrvolve tire optic radiiationrs also. Fewv autirenrtic cases are Oil recordl inl
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whiichi isolaited ilijnUrivA oif this airt'a ot-vuri'tti. On)ie of thle ca~st replort ed by

1lII V andie ii ii st er, tw et ases welortd by I lv tarett 1 iii Intgl iii iii. andiu per-
ha ps caeist ('iglit andl~ Itidt n l'Sl tnqv ein iditIs clniiijv r ( pp. 323-327), a ll-(- instat ices

of isolated iylijis. hilt ini inone oif thlese P)atienits call taillliige to thle opt ic
radiatlion.,bu poiit ively be e'xcludedt .

liThe upp er port ion of vciici ret'inaii s relprtesenited Oil thet a rea suipetrior to
the calcairiie fissiure, while thle lower po(rt ion of thle ret idl is rep'lre'sentted oil thie
11rea1 inferior 11) t his fissure. When, thlerefore. tilie are-a below thle calc(ltrilie
fissure is intjutred, a defect ill thle uipper fields of visioni should be observed andit
Vice versa. Suich (lefect s aillt' seldoiii 'evil, hoitwever, sinice wotinids ill this area
are-( likelyv to In, fat al bewca use (of iallilaige to th e cerebellulni anrd lairge blood
Vessels.

Accord ing to Traquta iri" alth ouigli traumllatic lesioins of tile optic lervi'e
1111( occip~itall obet are frequeiit . Iratllina toi thie chiiasil is unicomimioni. adl

lesionis ill thlit gt'eliictiltiezlca i l-it' pal liwav arv iiiore oft eii Vasctula r thaI ta I'll nina tic
ill origili.

1Rildocli -11 1n Holmies habothi presenitedl interest ing data reg-ardiiig tilt,
tdissiciaiion1)1 of visual p~er~ept ions followving ilij tliie (if tn ot'tici ita i oii the.

dliscuissedl th prt' )logl~st ic vailtit' of thIiis plit'iiliiel loll. Thley th luiglit tha l Iit sch
ltesionis probably were locuitet inl Ilie regrioti of t lesiruiirlii and aiigtila t1
ggyri ilili th iiarivt'tl tlobe. Somie of t li histories presenited inl tIlis- chiaptter
sugi'''e'st t lie p~ossibl~ity of such d isociai t ionls, tilt lititUhi t It'- caseS wt'rc nott st tdied u

fWoii t his anglge.

CASE, REPOR rTS

Thvli 12 cases rt'ort et in t his clii lt i vert tilioserved at Valley, Forge General
Hospi)t al bettw~(een Oc t ob er I943 anud Fel wiar ,v 194-71. Simril ar castes wvert
undit otibteodly obsterved at( ot her gteneral hiospi tals. I'iThese cases illtist rate a
v~arit't v oif defect s ill thle vistial field, wvhlichi could be' tracetd Ito injutrites of knitwni
type and ill knlown sitt's. Neiirosiirgiciil aind rttteiit'vli~ltlgi( obiservationis

furll-isli support ing, evidencte in evtery cast'.

Case .- A 21 -vter-old soldier was wotttitli byl liv sel fragnvienis, 7 August 19-11, sits-
tainitig a skuill fracture inl thle leftl pirivto-occipital regioni with miulti ple depressed fragmnerts
of hone, laceral ion of Ih In m iliran I hi hrait, andtnl at intiraverebril clot. Two day s la~ter,
cratniotomytn was perfitrnittei and( thle dtira was repaired wit Ii fitscia latta. Hevalitig was
tunt-vetit fij, exce-pt t hat cerebtrotspinal fiddji draiined forl :thout I I week-s and a1 Ipalpah~e de-

lpre's~ito rttinaineti at the ,iltv of inijury.
Rocrit~genrogranri ofd lie skull (00g 47A) reveahle u" odal u rid o him, diltsctice 5 by

:1 ciii. ill Ow lilostilritir p)) ortio of tille left parietal hione and the anterior portion of f lie left

5 carirlt -t. I I. Wt.. :IlliI IzT IImain. s. D.: NVislal I I)t4,cts C atisl,, b iy occi ITitalI Lobe lxsiotis: He port of Ti hirtIeen C ases.
Arch. Neunro & lls~vhiiat. s: 225 ýAG Svpejt.tnr 1922.

'lri~aq~ir. Ii. N'.: An liii iioiiit ilt to c liuihil t'vrinittry., (It. 4. London: I lvnur lKitptori. W112.
Itit I,IociiI I.(,: ( 1) 1 )ijsSovijt 14)1.5 of Vis 'I;aI P vittri ol t tIM litw to t iiii-iiIT iia I ijuiriv,' Estui'eciaiI It fvrvncv to A pprt-ia t ITT

iif Mmemett~iii. trimn Ii: iS 57. 19117. 12)1 Vimal ilsoriviitat tot ill H ottiotittiots I ihif-fivH>. Braini W 376- 3s2, I t35.
, Holtti." G . ii.: D ist irianoc ot \Visual Orienttat ion. lint . .1. O ptit . 2: 4191 itiS 5 5111, 19tiS.
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le-af of the occipital bonec. Three metallic clips were visible in this defect, and a mietallic
shadow and an indefinite calcified miass 1.5 by 1 cm. were seen 4 em. medial to the center
of the dItfect.

The field defect (fig. 4713) was right homonymous henijanopsia congruous with sparing
of the fixation area and of a small portion of the lower right field adjacent to the midline.
Vision in both eves was 20/1l5 (Jaegers #1).

The site of injury, the dlata obtained at operation, the roentgenologic
tiii(lings, and the field defect, indica1ted a lesion1 Of the left Occipital cortex.
Sparinig of the fixation area wass probably attributable to the dual 1)100( supply
of the area from the calcarinie and the middle cerebral arteries. Another po.Ssi-
bility, to be considered in all vases, was fortuitous escape fromn injury of that
portion of the area striata representting the fixation area; that is, the posterior
tip and the lateral surface of the occipital pole.

Case 2.-A 24 year-old soldier, wounmded by fragments of an 88-mm. shell 15 June 1944,
sustained a compound depressed fracture of tile skuill with injury to the brain in the right
temporoparietal area . A metallic foreign body was retained ini the left occipital lobe of the
brain, and the patient suffered complete hemianest hesia wvith no loss of motor fmnction.

The shell wouind of the skull and brain was debrided on the day of injury, and bleeding
from the temporal and middle miemingeal arteries, the temporo-occipital veins, and the
severedl inferior petrosal sinuis was arrestedl. Lacerated, contused dnira and tissue from the
temporal and occipital lobes, of the brain were removed by suction. A fascia lata graft wvas
Iused to close the defect in the dnmra. Large sections of bone had to be removedl in order to
elevate the depressed fract rc and conitrol bleeding. In spite of a transfusion of :3,000 cc.,

Fi'm j* r 1I 7.-RHight homnony.mous hini m m ups.a followin 1g liea inmmjury. A. foentgeiiogram
of s.kull.
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nevither pulse nor blood pres~'trv cotil(I ie elicited for a pieriod of -10 niniutes. Five hours
after opierationi, th I w1b00(1 ressurc was 120, 801 mil. I1Ig.

Tile patient remiained't uinconlscioliz front the tiiiie of injutr\ until 1-1 lays after operation.
Then lie was fouidu to he totally' blind, lit, couild lio\ve his left arilii and left leg, thIwugh hie
had 110 sellse of poit~itonl, and~ lie hiad loss of senisationi over tilie left side of the( body. There
was no0 speechl defect , alI il it) pelrsoniality chlanges were noted.

Roenitge'nologic exanil nat ion (fig. -18A) at this timte showed an extensive conlmintulit('d
fracture of the right teiipoi'opari'tal area, with a large separated fragment inl the uipper
occipiital area. A mnetallic fragment nieasuiring 5 1w 4 cm. was prese'nit iltileI le ft occip~ital
lobe. R~epet'it ion) of thle exa miiination 28 August N -14 showed a very la rge boiiv defect inl-
v-o[L\'itug thle piost erior hiaIf of tihe right panet a I b ii a, t he tvinpoIra laI honte, ihe upp)ler margin of
thle mastoid, and a small port ion of the adjacent occipital hone, with two radiating linear
fractutres through the occipital bone. A metallic foreign bod~ 'vinvasuring 2.3 liv 1.3 liv 0.7 ell]
was piresent iii the' left occipital lobe: it lay 1.5 cm. to the left of thle iiiidliuie and L.5 ciii1. dlee1
to thle ininer table. slc onehhga howedl an abnormal recordi indicative of damage
toi the right occipital and parietal areasý.

(,in 7 September 1944, a tantalum plate imeasuring 11.-5 bYI 1_.5 1y 14 eii. was iniserted
to cover the boiiy (efeet inl the skull.

The field (defect (fig. 4813 and C) inl this case' was left honiomi vinlous hem lianopsia, with
division of the fixation area. There was no direct inj ury- to either eye. Visio~n was as, fol-
lows: Right eye, light per'ception; left eye, 2/200. Ht'dlict on inl visionl was thought to lie
c'au sed iii part by ext eiis ive vitreous hemiiorirhage's, ilIt hotugh t here we re mo v isibIile lesi ons ill
then fundi. The heniorrhages wver(' e'xplaini(ed by smidelni increase iii inmt racraiiial pre'ssun', withI
coinseqluent compression of 'the vaginal space of the opitic inerves' and bleediiig from the
central veins.

Fla~ulE -18.-Left hiomonymouis hemiatiopsia following head injury. A. Roentgenogram of
skutll.
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extens~ive stelhate fract aires of hotlh pariet al b~ones. NInilt iple mietallic foreign bodies
vIilteredl t he hlead to ad(eplit of 5 to h cm. inl t Iew left jpariett)-occipit I arva.

C'raiiiotomv was performed th to (a after ii j iry. When w~ide de-bridemnimt and removal
of honte fragments lad been carriedl out, at defect mevasuring 6i b :3 cim. was left illt he occi pital
bone. The dura was torn to the left of thea miidliiie, anid a1 siihduiral hevniatonia was p~resent.
The hiematoma and the damnaged hrai ii t issute were remnovedl, and~ t lie( t rack of t he foreign b~ody
in the left occipital lobe was irrigated huit the foreigna bodies were not removed. Thle diora!
defect wasr closed withi a pe-ricraiial graft, and thev defect iii the scalp %%ais closed with a slidIing
thl p).

Before operation, bothi pupils hiad reacted to light hut exa miniatiaon now revealed iio lighit
percep~tionl ili either e *ve. Thle soldier remainaed apparently blind for 15 days; then.I he( was
founid to have lighit perception. Hie also exhibited senlsorv aphiasia anid generalized hvyperre-
tlxiat.

Ml~ilatkial palpilledvina wi.- pre for at considerable lengthl of tunle bait eveiitiallY Sub-
sided, leaving Yellowish nerve heads wit hout phYsiologic cupping.

Ha~etgeoloic xaminlationl of the ~-Aill (fig. 49A) shiowed a ,emiiliinar defect ineasilrilig
4 1) 8 c-iii. iii the occipital hone, the lar,_tar po~rtioni lyinjg to thie left of the midline. Linear
fract ire lines extended inl all dir~ct ions from this defect , and at Y-shiaped fractiire extenided
iupwardl front the greater wing oif thle sphienoid bonie onl the right. Two large foreign biodies
were presenmt in thle b)raini near the( left parietal hone, 9 cm. above thev imastoid process.

The field defect (fig. -49B) ill this case was right hoiioiivaioiis lieiiiaiiopsia withi divisioii
of thev fixation area. Vision was 20 '70 +~ 2 (.Jaegers #12) inl the righit eve; 20,100 + 1
(.Jaegers #12) with correction ini the left e 've. Some degeiierat ive chang11Les presemit ill (.ealh
anacailar area, secondary to prolonged palpilledenla, accomintet for thie p~oor visual aculity.

LEY 20/100 + I REV 20/70 +- 2
3mm white 3mni white

En;0 a90;4.(oi i e.1.Vs a ild ae ih3m n ht etoiet



The lanti obtaliiid lit opertU~tion andtti arh'itgt'illoigi( exuanliaIIIt loll, the
ainjiIlv to the occ(ipitall region, thle tracik of thle foreign bodies throlgh I tie

occipi1 it al and parnetl i lolbes, aall the field (lefeet intdica ted (lII IlagI~e to I le left
occipji tal cortet and dtul eep~er t issue., of thle b rain i. Thle seaisor-Y aphasila and
hlYpeieialltx ia a ind ica ted damag11te to thle parnet a I lob es.

MXieni this patienit wals examiined inl .June 1945, vision was as follows:
Righ t eve. 20(5 1S (.Jaivgrs #9) ;left eve, 2 0,j5( A (J aegers #9). No papihledenia
was ev idenit, hut the disks were still , ellow isli.

Case 4. A 29-yt'ar-ot d soldietr, wvouinthd bY a high-explosive she'tt I I JulY 11) 14, sufftered
-I depressed, e iipomiiii commiiniitt'cI fract iire in thle left pa~rit'to-ot'cijiital region, withI damage
ito t he dlira aund lbriiuu. Than' ii:i" also :I transient sixth nerve Iml-sy. The pip1)11 reactedt
to light,:and(1 11w fuindi were uiorniual.

(Cran iotomyu was per-formied t lie tta after ii ujuirv. Mutt iple dtepressedI bone fragmaenits,
hair, dirt, antd soft h ralin tissue were ireuinovet, and~ the dural dIefect wsrepairedI withI peni-
cranitum.

Rloenitgenjologic exa no nat ion (fig. 50A) showed] a uderi~Ied defect, 3.5 b v 5.5 ciii., in thev
siijperior occipitoparictal relgion withI radiatinug linear fracture lines exteunding jinto the right
and heft lower occipital areas, inito the' right liipein pairietail area, aind along the lateral portion
oif thet right p)arie'tal bout' inito theit right temipotral I)ouit. Somet lpart ially dettachetd honle fraiz-

Fi;ti 50 . l1('ft tuiui uo-.lnuiviuuiaojp-ini foth~i 'ig In iva iuuj uury. A. R iitge'nugrauu
otf skull.
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iiieits lav in ii I i lit laitcral Jiort it i of 1
itv Ion doiv fefct, hiut it, iii racr:miaii f *rviui bodies were

evident. TIlii optic ft ra iljlina shotwed fit ablmormalit V.

"lit, tield defect (fig. 5011) wast- left lioiiioniiviitii lieuinimopJiia withI ci i.-.i(Irablvloss)5 of
tic righit lower (Itiiairaiit of I lit field of vacit eve, particuilarl 'v t I it It-ft at id \\it I i itiiyolviieint
(of botht fixationi arias. Vkiiaul aciiitY vwas 201 2001 in t1w riglit cyi, 6 20)1) lf, ii Jaegers #0,
tco.cftit ic) itiitI life[ft

LEV 6/ZOO (ecc) REV 20/200 (ecc)
5mm white 5mmn white

1"iu90. 90 'nthte.B 1i~i ilstku i i.-iii.wiets lj't

120li 6it of0 s~jI~ tiItle(il ltlT(( tteoJr lol60~ 1 ott
geuh)i 'Xtllttinttetle wt tefel eecidiae7dmg0t h

1I44 30i iv 1Jt r 194040.

ri ht of site' o riii le, wit and thiiie to a otinda the rop tclitllb (elraion and hoii fragents.

posaeiortoiiv was pborth ciptit al loiter. Tesp tiplof thle right, ocipitl lthe tile othc

Calii'ase5-Ar-eawre oiiid re lducd tvoit)1111 8 Atius deepl4 bid yv fragnientit of m~ortar sTie dr

was torn ofi bo0th sides (of t ii' miidlitie, aiid lii lojigit uillital sinus wvas laceratedl and thironi-
hosed. Bone fragmen'it.- and piulped brain tissue were remioived.

The( patient remiajined uinconisciouis for I I (lays, and was coimplletely blind for several
addititonal days. Later, hev wvas ab~le to) co~unit fingeýrs. Left ionioiimoiis hlenianlopsia Was

presteit onf the( conifrontat ion test. The fiindi were iioriiial.
lioeiitgiiitdogic ixamiiniationi (fig. 51 A) shiowed ant irregiflar (Itfect measuiring 4.5 by

Gi C1ii. and invotlviiig tilie occipital hone onf hot hi sides of the niidliiii. A stellatie fractulre
ixttiidlid thlrougli thle right parivitol hone and terminintited in t lie right frontal hone.
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Tile field dlefect (fig. 511B) in this case was left homonymous hemianopsia with involve-
mient of both fixation areas and loss of a large portion of the right lower quadrant of the field.
Vision in the right eye was finger count at :1 feet (Jacgers #0); left eye, finger count at 4 feet
(Jaegers #0).

'Thle left homonymous hemiantopsia was assumed to be causedI by (alamage
to the right t'alciln-ne area. It was post ulatedl that, to produce a lowver field
(defect withI loss of fixam iollaeal, thle (latnag11ed allert III tile left occip~ital cortex
miust lie ab~ove thle calcarirre fiss-ure and inuvolve thle tip of thoi posterior pole.

Case 6.- A 19-y ear-old soldUkir w-..; wounded by a snriper's b ullet 18 May 1913. Hie
surstainmed awitd 0f the( glitter Iy pev, 2.5 by 7.5 cmr., in tithe posterior port ion of the pariet al
honk ,. and the superior port ion of thre occipital bonle, ehieill'v to thle left of the mridlitre.
Franiiinnts of butte were itidriveri, and brakin tissuie was herniated throughlita infected wound,
from which core brospimual tfiuid was draining. Because of thec inifection, it Was not possible
to close tw - Alp wouind unutil 15 June; then, pinch grafts wivre used.

The 1)11ar' rem-ittot to light was normal. The furidi wicre normal.
Uw1(o~it gktiologic examni ra tion (fig. 52A) reveatled a gross ilefect involving thre posterior

aspect of hothI pariet al bones arid thle superior port ion of the( occipital hone. Met allic for-
etgn bodie's anid fraiguiutiutý of dead bone were see~n in the brain sub~stance. The( fracture
la1Y e to tlie( left of the. roidlifii a a a w~r fraetutre extendled into the left parietal bone.

TI 1Welvd (lefect (fig. 5211 and (wscompiIlete right homnonymious, heniianopsia, with
loss of abltit hallf of the lower left field of each eve arnd involvement of both fixation areas.

Fhrti HF: 52.- ( oimpleue right liotilomivniolms hei.narropsia arid loss of temnporail peiphryll(r of
etvilporal field iin left eve following head injuiry. A. lRocitgerrogram of skiirll
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VISVAL DISTUUBANCE'S WITH HEAD.Xl INJtHIES :121

Thtere wa!s also loss of t he terilliral ptrrpherv *ti f the temprailt~l field ill the left e 've. Vision
in lthe right eye was limited to hand MrOVt'rr1Ciets nasallY arid oil the( left side' to hand rInove-

rtt tits t ennlorallY .
The'locat ion of thle defect ill th 1wskull corithitied withI thle field dlefect 111(1 -

ctotd damagwe to t lw left occi pitj a!cote, it i eer(t tzg to tj( ie triglt corIteýx
lit tlit' I)(ot erior. pole an ab1 i 1( y thie level (of thle cailea -i lie tissuire. 'I'lese iiij i RIeS
pro( itevdth le (lefect ill thle left lower fields, and itivol venlietit of thle fixatiton
ar1ellS.

C'ase 7.- A 2t1-Y~ea r-oh I sol dh r, wounded It' 29 A1pril 19-4-4 by sh ellI fragm nentiis, si is tained
a1 ('Onlltipoun( commniiinute'd fracture of the right parietal regionl, withI heriniat ion of hirairi
stibstanwe from the wvound. The( patient was totally irrational andl had a complete flaccid
left bern iph 'gia.

Cran'ri otomy1 was petrformed ili fteCl lowj ng da 'v. 1)n 'iiall zed b ra in t issi ne was del rid 'd,
anrd the wounds were closed priituarilvy. Rehetrniat ionl of brautl tissue it.lce'ssit alt '( a 5t'UtoltI

craniioto(niiv 7 daYs, later, andit a t hird was performed still later. becaulse of a deep-seated
absceSs ill the( postt'roparit'tal area:. Thre 11:1itriet shoIwed miarked impnlrovtemet'nt followinig
the thbird ope'ratlonl and( for' ~the first irlict becl'(tlrit rat ionial arid coope'rat ivte, though he ex-

Inibited miarked var'iatlorns ill tiood, lIe was said to bte totally blind. 'Massivte intraocular
lit'morrhages had betet nirotetdI thou gh thlt're was no( tevideincet (If dlirtect t rat n r to th litvtets.

Rttent gtenologicetxaminirat ion (fig. .53 A) showed ant art'a of I ony dehisekt'nct iii the muidi-
po(rtloin of thlit right par:ie~t a ho t', ad(j act'nit to thlie sagit ta I stituttre anrd niu'asuin rirg 6 cmi. in

(iwRE 5:3.-Alritiost compiletet loss of right lowt'r fie'lds tof vision following ht'ad inmuiry.
A. Roent'rigenrogramri of sktull.
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VISUAL DISTURBIANCES WITH HEAD) IN.WIIES 323

dtijateter. Two linear dlepress'ed fractulrt's ext tli(Id dotwniward mnid uplwaird, reltect ively,.
from this defect into the hase of I lit skull.

The field defect (fig. 53B1 and C)' il this ease- was loss oif till but t potrt ion of thet right
lower fields of vision, withI lo:ss of hoth fiixat ion arreaý. Vtision~ o~i hothi sides was limiited to
l1i1n1d Ilioveilleiit.s at I foot.

Examitii it Iion of thle (WcipJi tiii Ilobes wls' tiot carr tied l Ott atl operl t ion, buti
it was" asstimle( d tiIl~it bitieraI lit ma1111(e to( thlese lobes, greavteri oil thle right Side,
WithI daiamage 1i love Ilthe level of thle callca ri ie fissulre, wouldi I XIplaitii t he field
diefect . A d laiglosis of pelletnt'zth hg wotiIll of thle righit froltitopalii et all region

1121( lbeeli matle over'seas", with thle track of mnumerous simall met allic foreign
bodi1 es tra ve'si tig tilie bra iii front t illis alrea throtughi Ithe lighit panretlal lobe ifiito

lie 1. tiIit all lobe. Onl 0loS baSiS, o0ilv widlespreaid damalge to the right
opt ic rad~liat iotns. Iticitid iti tilie nilctilair fibers" 1and tlamaig1(e to0 thle left oceilpital
lobe could explainl the defect, butt the evidenlce Ill thle record wais illstfficient
to permit the stlatemletit of this psilit,- as aNfat. Aniother p)ossibility to
b~e cotisidleredl in) this ('ase is at ('011t recotip itijutry to bothI occipit iii lobes. The

V'it reotus hemlorrhag1es, withlou t evidenlce of (lirect injutrv to the( eves, might be
explaitietl by stiddl~l ei increllse in lill I racra iliaml Pressure, ANit Ii cotisetj tel t lpt5-
Sture onl the vag1inial lieait his, of bothI optic iierves and htemorrhage fromt thle
centratl veini.

Case 8. A :14-yeatr-old soldie'r, w~outdtd 2.5" NI~treli 194-1 by fratgmetnts of atrtille-ry shell,
slisttiiiie( ali H-s~imlptd compil)inid coitiminiiited depressed skull frtietire ini the midloccipital
region , ji ist aboa ve the hitt ila tidal sutii ire. Fouir dleeply Ili ced n iiet tdlie ft rtigll hodies were
neatr the midliut', and another was it% thev right ovv.ipitt-l lobe.

Crttniottim v wats p~erfoirmied the dltY tof injury. It revealed a 2-em. ltteiration of the
tltir ovt'r the right ocipe;itatl ltoht, with ti track extending 6 emi. anterolaitt'rall into the
ot'cijitttl lolbe. Thel( t rtck wtus dehrided, amid ti forteign body lyinig at the end wais remnoved(
With. Ii nagiiet. Iteiiitial of a :1-em, depressed hone fragmenet. revealed a lacerat lol of the
superior loiigittuditi I sin us.

"lie Jiatietit, tomplatined' tof comple~tett hlilildlit'ss hut tat first wt-ts ctonsciouis, ratiotia, and
orienitted. l'iipillairv retttiotis tind txtrtoculttr nimisetltir mnovemeitnts were notrniall. 0 )n 28

1\a.sttertorous hrettttiiig developed. tand thetrte wtis loss of till muitscet tone. Lumbar
pulletur irertvedeldt frt'shl 'v hlottdv tittit umuh'r ineretised lprtssure. (rwtudil~ improvemenat
ensuied. Vt'ntrietilogrttplv wtts peirformeiid 12 April. bhittttrt trephiines bteing (donte in the(
posterior patriettil regions. The lateral ventricelts were dilated, anti then' was tisymmeittry
of the occipitail horns; Ilthe left ftidlet to fill with a1ir.

Oni 17 AXpril, a setctndt crttliitotillv was dotnet. I ehridi'nitnt of ntecrotic tissuet resuilted
in ti etvit ' 5 hv 3 cm. When tlit' right ventirit'h' wa-s pullet ired, the hrain hegain to plills.ttt
ftir thit first timet. A s'ctnd miissilte track. 1.5 cmil. wide mid tthtoiit 8 ciii. dteep, was found
ruiminiig pttrttlel to i lit' right ovcipittil hlorn. It was thotught futhata lit'unorrliitge hadl occurired
into the vt'lit ri('i tmid thaitt this micomtuutd for tw lth lird netrve dttuittge at the tcltwdhict.

Rtit'itgt'niilogic t'Xauiinttiiin (fig. 51A) shiowid ai Itrgi' irl'tguiltr deftect in the liiidlilit'

tf thle skull involving the slipirior ptirtiton tof the oceipital bout' miid the poste'rior portiton of
tie piriat ti ab Ione. A sunmtll nit 'ittli c ftoreigni body' his' 2 eli. toi thlit righit of the midIilit',
dleep to the suiperior horder of t he defect. The optic fortiniltm showed lio evidence of
fracture.

The field defect (fig. 5411 anid C) was loss tf all fitids of bot hi v' *is texcept for retenitionl
of 2' ill itichi fixation ttri't. Thit ptitii'lt hitid no visitun for a long time tifter iljijury. By'
18 .Junei, visitin ini thle right evt' wtts light pe(rcept'lion (Jaegers #0) aind ini the left, light per-
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(rt t C\. hIts I caise Is i I 141Iriect co~l I Id' tiio cwt4i I I, In ~~Iih hIII IIIa I ceti I Irl

S(~lt Xa, . ithi norma~ll peri''i)eail fiehid-4 wr Ittitil. T110i VN;Iet VXI'ýti of
thIIt)IIII-v to t he optic raiathiiion. couldt muo be, vC1iitllied. I III provt'Iit'ii I II

VS1011t (101th b aco)v fiorti it) vi ti.d'lc fevn' I h ocp

111lii w I Ži a iei co p si It iittit v(d littiit lr ot I risitt eft I light the o cptititt ..al ftnc 1-t

Zttt i f tetioto r was ettttltl d otll t ()ot tht io 's~ daY o nu r Il f het wtot und il lit Iti-it iociui il

Rotw %a t-tgttttlo .o et iti itst lo iOtudit fi. n si titweti si. tttwith mtjtfel it i ite lift Itot v \\:I-it i

( i Itttit I I al irch :it Itot iuiutgisiut 1iput its reatlttedt sifter it wsIhe )atu it-it \\ si- liti )II id tst

c it t111 .)) -- ~u~ oplete(I- lnd iaca p p los o sllfeldt\: s iii -c ittu riie, fo llowi ing, l:o itijiiry
("tm v\ka dole alot ýkll~olA. M lioh tgiiiilt-lorii of skill.
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Tlhe field dlefect (fig. 551B and C)' was loss of all field, in each tv e. except for retent ionl
of I' in thev fixation area. The patilent could set, qiiitt clearly btoth tiear and at a distance
huit could read only a siiiglu letter at a timel..

Ill this case, t here was (laifl1age to b~othI occip1 ital lobes withI, forttunat clv,
s-paring1 of tilt, coirtical Il-area representiung tilie fixatijont 11rea of tlie ret iti.
Daimatwe to thle antierior port ion of tilie ('alcal'ihieC ar1eal 2ccotiit ed for loss of
tlie peripheral field. The fixa tion areava of tilie c~ort ex onl each side mlust have
beenl preserv~edl; it was thle uI eturostirgeoui 's imp~ression that tilie enitire cortex
had niot b~een (lestr-oyed. The radhiationis were tundub~ottedly damlaged, this,
US h1olmles Pointedl out, Ibeing uislall.

Case IO.-A 23-year-old soldier, injured in a plane crash 15 July 1943, suff~eredl a comn-
pound~ dlepressed fractuire of the skull in the nuidoceipital region, with contusion of the
right occipital lobe.

Crainiotomy to elevate the duttressecI skull fractutre was p~erformetd :16 hours after
injury. The skin edges were debrided down to the periosteumn, and two b)one fragments
wvere pried upl and removed: t hey lay just to the right o~f the torcular Htrophili, mecasuired
3 by I cm., and were driven inwvard 1.5 cmn., so t hat t hey pierced1 the lonigit udiuial shins.
Bleeding was arrest((d. The right port ion of the occipital b)one, which had beeni bent
inward, was p~ried outward. The dura, which was intact and p~ulsatinig freely, wa-,s not

lu; URE 56.-Left homonymnous hetriaiiopsia following hevad hinj irv. A. Roentgenogramn
of skull.



3 2% )1P11 T II ALM. \ ) 1,(( ;N

LL' 6

CN-

WDE-



VISUAL DIST VdBA NC1KS WITH HEAD) IN.J11IE'S 329

opened. The scalp) was closed with a single laver of initerrtiptedi steel s~t ittre,. ( hn 10
January 19-14, ani oc(cipiital ktnill defect ab out 5 lby 1 .9 ciii. %N as repaire-d wit ith a umiant phniilate.

Rloentgenogram of t 1w -kiill (fig. 56A) re'vaead a1 large, irregullar (leficet ini thle posterior
aspect. beginning approximatitelv -1 ciii albovc thle hlaliblidoidal silt ire aind extvi lii g i to
the occipital bone approxiintael 'v 4 emi. The de-fect itivoivid cltictl , the right -ide.

The field h'-fect (fig. S56l1 and C) 13 Atiglu~t 11113, coniste~-id of left lioinloitvnilous
heminttopsia with Iiparing (i th lie xation area. On 1: 3 Dt-)eetitir. lie defect was a left
iounioii notis lower qjiiairaiit anuipsiai. with ýpariitg of the, fixation are~l. Vision inl Auguti~

was 20) 31) (Jaegers #I) itt hoth ei vis. ltIn )ecctitler, it was 20(15 Otavgers #1) in the right
eye, and 201 21) (Jacgers #1 ) in thle Itft.

Th'le left liolUOin*viliotis ltttiminn~oI)sia ill this vase could be explained 1)
damage to the. right otccipita ci(ort ex. IThe iinprWoVV-eneit ill the fieldi onl the
StI'(OId e( xamuinaioniI t!, 4 tol iot s, laltel'. coutil I e ex plittned by suibsidence of
edvlenti ill thle at'ea id~jai(cent to 11 I l e tietrovet cort ex.

Case I1.- A 22-year-o hI- ldir wi nnded 1w shell fragmtenits 27 March 19-13, sits-
taiiisd injury to thev occipital region, lHe becaite blind inininediatelY after the injury and
unconsciou~(iis about 201 mitititte later.

OI eridemniit \%-:i performed lie da Y after injitr y. Three daYs later, vision beganl to
retutrin ando gradttall 'v imtiproved tinitil siirie titme ini May, whetn it heai'ctie statiotiar 'v. ( )n
2 Atigtm~t, the depressed sktull fractutre was elevated. aind iittiirotis bone aitd -hell fracui-mtits
%%irv rettoved fronm the braitn tisstit itt theii right oeciutital pole. The dtira \vas opeittd oil
botth -ides: of the loitait idiital sittils. O ne botir fraigitti'it which hail etiterivl the Itingitunhinal
siutts was left iii itu, sinice the altettpt to renlo~iv it wais a~sociatt-d with -eveire Wheediing.
BothI occipitAdloe were fotund gro~ss[lv conttt sed aind iegeiisrati'd and were reproeseiteil
bY amotirphious xanthiloiiatoui' scairridi cortex. The scarred cortex waý fried ats well as
Possible from'i the duira bitt appe~tredh to hev fair be* iont atny hope of ret urn of fuetiition. ( )n
2-1 Sejittitier, ai tatitalitini plate wa- pltcrtd ini the sktill defect iii thle occ'ipitail rvgioii.

Roen'itgetiigraiun of the skull (fig. 57A) shiowed a large iliftet in thle tiidlitte of the
iic.('ilital bont, the lowver border liting juti above the iitioii. The iifcict was covired with
a tmetallic plate.

Thelirniry iel tlefct fi. 5711 aitd C) wvas a large absolute, right honoioNniotis
henlliZiatIopt iC sCotomia . Vision was 20 200, occeiit nc, inl each ieve.

Th'le fiimdiin"zs ind~icautedl tititittige only to thle postveril'r tip of thc Cortex
of eac(hi o('(ipitaul lob~e, mlome ext ensive oil the left.

C'ase 12.--A 25-year-old sohliei'. wounded hv ant art illirv-svii'l fragment- 61 March 1944,
reci'ivedI a blunt . nonpi-tit rat itig witititl in Ithe, lift frontal regit in. Fort v-eight houirs latir,
it was notedit that tllo rightlitipuiil was siitalltr thani the left. Both reacted sluggishly. to
lighlt. Visioti was piiir itt thei right eye, andh biteinporal lieuiniaiiopsia was demiionstrateid.
Ni'trolitgic ixamntiat ion \%a- miigattive, e'xce'pt for paresis of the sixth Iitrv' ott the( right.
O pi'ratioti was not ;iirfioritit.

Ilovtitgvtii logic eXatilitiat ion (fig. 58A\) A-hswe( a fracture oif thte lift frontal hones,
hegitnitttg at the' -uperit r mttargina~l rimi of thle iorbit aiid ixtviidiiig uplwardl andtul tttward
t-iwaril the miidlitie. The ainterior tatble of the' left frointal siiiiis andii the floor of the
antierhior ft issa werie inivolvedI in li tht, n
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On 8 May 1944, the field defect (fig. 58B and C) was clear-cut bitemnproal hemianlopsia.
On 10 October, there was loss of the entire temporal field in the right eye, with loss of the
fixation area and of the outer 15' of the nasal periphery (fig. 58C). The fixation area was
involved. On the left (fig. 58B), there was loss of the entire temporal field, exccvpt for a
small area bordering the midline above the fixation area, which was not involved on this
side. Vision on the right side was 1/200 eccentric (Jaegers #0) and on the left, 20/20 (Jaegers
#1). The nerve head on the right was quite pale, and the lamina cribrosa was clearly seen.
The left nerve head showed only a suggestion of pallor. The retinal arterioles were moder-
ately attenuated.

It was assumed that in this case the lesion must lie in the chiasm and involve
principally the midportion, with damage to the crossed fibers and sparing of

most of the uncrossed fibers. The findlings were in favor of tils asstml)tiOi).
The first field examination showed clear-cut bitemporal hemianopsia, l)ut,
later it was found that there was a defect in the peripheral portion of the right.
nasal field. Vision in the right eye was affected almost immediately after the
injury.

Fui~utE 58.-Bitemporal hernianopsia following head injury. A. Roentgenogram of skull.
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COMM\tENT

Rep~ort s of cases of vi-!4iial defects associa1te w~l ith Ii 1(11iii tinjres are' Hot

fill iiiei'101S. liI n935, ini~ eal stuci of thle lit ra tutre 'l'aq unit' D)ow ann Wid " ss
were able to find( onily 27 cases, to which t hey added 3 of their own. III t-'o
of Iee m :-w e~ t he &GAt o s a pure bit etnpiwil lvietiiinopsia . (WHYit a vision
was redce WGiiilarll ini hOt 1%.T thlird patilent was blind i tilie righlt eye
and had a (lefect involving less than th len(ltire tetillporal fieldl in tilie left.

In tilie collected cas'es. inijuriy was usually to the frontal area and wvas-
tusually tile result of a blunit blow. Roeti t&getiogIi'lltIn revealed iio fract uiie in
six cases. The sixthI nerve was, inj ned in 7 patients,, andl 7 presetiited uninivni eal
blind ness. The olfacto~ry iierve was iinjutred in five patienits5. lPolyuriia was

preseiit iii 7 cases, iii 2 of which it wast trants-ieit . 'lraq tilir and his, associa t (s
at tributted the clinisiiil da nige in thlese cwass to vascu -la ijwtiv i'a t le tAnn to

sagrir al tearing. of tilie c~liniasm.
( st erber e'g. inois ~ . r'eport'ed 2 c'ases, aind prteseint ed ex perinieneit a stud( ies

on) tearing of tilie ('liasnit in v'ivo- lie was able to demlonstrate ititilt iple smlall
teai's. It was his opinion thlit thle blood supply to thle ceinter' of' thle cliiasili is
iiot Sep~ar'ate front tlie sujpplv to tile later'al part itiotis, which -oiil~l inic(i(ate
that tile cr'ossedl fibers wotuld not be affected alone by damaige to the blood

vessels, lie cit ed ( oppez. who had also demion st rat ed intl ipe1111t lifinlt e teat's

in thle ('rossedl fiber,[ butnil~es. Ost erb ei'g also sI iow-e( thIiat Separia tion of thle
opt ic foi'anmina forit ad(istanice of 1.2 nin' lby fronutally applied force would

prtodu tce teat's b eca use tilie optic' nerves are fii-11'mlv adIhlerenit to thle foraminiat.
I eiimleisoti atim! Rucker,' in 1940, showed1 tear'inhg of thle 'liiasiii in) one

case. In 1942. Bureli "2 t' re('t d at ease in which a fractunre of thle sella Ituritca(i

i'eS1tlted in hit enpot'al hieniiantopsia. Vision oti the i-igh ,It was, 20/25 and onl
lhe left was limiNe! to fiiigu' ('Otitit tg at 6 indies.

The acctmtiulahI 'd evidlenc(e thlus suggests, thlit tearing, of the (-iliasinl does
occtir, althlougli1 vas('culai' daniage ntist he ('oni~dle'ed as at least a con tribu torv-

caulse in these Cases.

SUMNIMARY AND CONCLUSIONS

1.The lbest miet 110( of st udy~ing Itile 'or'tical repriesentitat ion of (different.
arteas of thle retina is by ('ort'ela tion of vuisa field dlefects, Wvith di(efi iiite cv knownl
Wst ('5iul( tyvpes of hple injury, operative findlitigs, antd toeiitgetiologic examitia-
tion of thle skull. Sticl cases arie not frqutetit eXcelpt ini t itn of war The 12
caises reCorde Iinii t hiis chIiapt er are tyvpicalI ill tist Ina iotis.',

'i'r:aqr1:r. 11. N'I., D~oti, V Mt.. and Russelli. W. Ri.: Tritim~itic Leisionis of the~ Opiic ('iizisa~n . Biraini 5x: 39,1'-i11,

r livndersni'o. .1. V. amt IitNckcr, (C W. NV: iwturnimrai I niniatopia of Traumart ic Origin. Arc. Ophi i. 24: 1401 S0~I2,

0 tiircii F. En. (Wcuar t'Aitnt' of "M Talrlnmla. W~i.scoton *\]. .I. 11: i1092 l'J7, 1942.
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2. Cortical represet tat tioln of thle fixa tion area (mactida) is similar 14
corticeal represenltat ion of lhe per lplerall port ion'; of tilie ret itia. The fixa tloln
a11,01 is represeittl -i at th" po'lerio r01 titp of thle occi pitali lobes, whIiile the i per ~ipheralI
port ioin' of thet retin tiiu re represent ed ini tilie cortex ait tilie antterilor end of tilie
ValIariliie fissuire. Initermnediat e pointis of thle retinta are-( represented b~etweeni
I Ites(et IwN.o a rea., of t lIe Ia rea stIri2 nta.

3~. -Siiiilarly. lhe upper half of the retiina is represented ini tilie coirtex ab~ove
the leve of thle ciilcatrinie fisstire anid I the lo r hn alIf is represet t (( below thiis

level.
4. Neither thle fixa tion area (nliacula) nor. tilie peripheral areas- of tilie retin al

have dupl)1ica te it reas of represeit tat iou.
5. It tierefore follows that hltoinoitviiois lienijaitlopsial. vertical heitii-

alnopsill. and quladrnait altopsia mtay occur ill tlte peripheral field lind( that tlie
(central fields itiity allso show holioitylo~titois scotomlas. which fullav be lateral or
veil ica I. ceitr alI or pamr e~ittra I. an i t I ctianitojpie or q uadraittic. ( Toinbinaw oitsn
oif homonymous Itemliia lopsia and centtrad svotoiltias also occur whleii liissiles,

1)rodiiciitg oblique wounds pass thogith tip) of oine ocigitl lobe an ith irougl
lie oeipit it lobe or optic radliatiolts oit thle op~posit e sikle as was show-n in 1916
by HIontes and IM&te.

6. B~ilat eral Itonilnoitous iteniaiiopsia with sparing"' of tilte fixation areas,
as illustrated in cases 8 auid 9 in thIiis series neprelset thle aittithlesis oif bilateritl
ceittral scotomlas with It itomal peripherali fields. These casessupport some of tilt
stat ement ts in thle conclusions already listed.

7. ila teral heieiaitopsia is possible at, tlie( result of (lanlage to tile chtialsni,
tltouizhi ill these circulnmsta nces it is seldoml "pure.'' The mlechanlisml of tile
dalaiage to th lie iitrossetl fibers allole is not1 elt irelY 'lvair.

13 Sct, fO(fjtVt 1, p. :307.



CHAPTER XVIII

Plastic Surgery of the Lids and Orbit

Arthur E. Sherman, M. D.

Because of tile high incidence of wounds aln(I burns about the face result-
ing from modern met hods of warfare ill \orld War II, numerous casualties
require(d reconistru(tivwe surgery of tile orl)ital area. This work was chiefly
carried on in oph It ha lniic-plast ic centters in tdhe Zone of literior. At three of
tile cetnters ('rile. ('ushling, and Wakeniaii General Ilospitals-tthe operations
were usually performed on the general plastic service. At Dibble, Newton
1). Baker, Northington, O'Reilly, and William Beaumont General Hospitals,
reconstructive surgery of thie ocular structures was done almost entirely by
neinibers of tile ev'e service. At Valley Forge General Hospital, late implants
anid tiht, repair of such conditions as ectropion and notches were usually carried
out on tie ophithalnologic service, while eyebrow grafts, total reconstruction of
eyelids, antd repair of defects of the orbital margin were usually delegated to
tlt' general plastic service.

Although tih same basic policies and practices were employed at all
oplithalnic-plastic centers, individual details of procedure varied in details in
the different installations. In this chapter, the methods outlined are those
followed at certain of the centers, while the details of management and case
histories presented are reported from other of the centers.

NORTHINGTON GENERAL HOSPITAL

When Northington General Hospital was first activated as an eye center,
the chief of the plastic-surgery section assisted members of the ophthalmologic
service in the care of injuries of the eyelids and orbit. Because of tile large
number and heavy backlog in the plastic-surgery section, members of the oph-
thalmologic service gradually took over the care of all injurles which involved
structures around the eyelids, orbital rims, and related regions.' The two
services continued to work in cooperation in the management of large deform-
ities involving the entire face.

The following general policies were observed:
1. Small notches were corrected by Wheeler's halving procedure.
2. ('olobomas were corrected eby the use of sliding and pedicle flaps.

I,t. ('ol. ('lenent C. Clarke, MC, and Capt. Alston Callahan, MC, were chiefly responsible for the ophthalmic-

plastic surgery.
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:1. Ectroi'oIn~s were!' 'orriected with1' i fi-ev-skii gri'afts,. I it Cearly cases treat ('(
at tlie( ceniteCr th liep t'C lolla ii'ciili I- ani gle sterved its thle donior' site Cbut lat er t(lie
Hitler 5(1 rface of tilet ari-I was Jpi'tfeili'e t.

4. Entiropions were preferabl 'y corcrectIed b):y til litutilizaltionl of a bridge of
skin fromn the ext ernial surfaice if the lid. Tlhlis liridige wats br-ough.t over. tite
llashes aind su t uretl into 2an inicisioi i mm1d Ic pst eiior to th lieliit en-111-iiaimil line.

5. 'Mien t riiisplaiimt at ionl of cilia wais requiired , at feve-skini gm'aift of thle
eyebrow ,kinl wats used. It wa-is uisallY stelected'( froml tilie ip.ila t erl side anid
wals iiot rotalted.

6. 1Deformiities of tilie ca ut i uis wt're rejlair-el by Wiring tilie cl intlitus to the
boiie withI twaitaliilni or. stalimless-stetl wir~e.

7.Eyel wows welt' repa iiret Ib%- frvet gra fling of areas of scall) of the( proper
size takeii infi-itt'i to tlie( ticcil)itmil prot uberalnce.

'S. Recon st ruct ion iof tilie orit al I6111i wals carlried out ill 1 9 caist's by thle
opli thalnijei surgeonis allone a11 iilli 5 others, with Iitlie as"sist ai i('t of lpast ie

511 r-,woui. it'l gI-lfts , a ii tcrloS a1( ut il~rlol carllt lagt'( grafts. tlla utalumll
phi tes. acrylic wedlges, auild at'rvlic philt t's wereti ll ulset ftr t ilis' purpos'e.

9. Pa ra I vsis of lie leva t ou ili is'ele. whentlit si pe11rior red uls Iii liscI(
fuinct ionied Well, wa-Is co rrected tt. withI extcellenit r-esults, bYN tot a is' operalt ionl.
Fasciail sliniigs to tlie( fronti tl is werev used inl som ie mist anet's tof leva tor. para-llysis,
but , inl cases (of a nlopli thalmilos, resect' aio of thlit leva t or wa-is found ito t p~rod Iuice
at bet ter cosmIletic rt'siilt. 'Somei cast's of pltosis, associa tetl with 11illitpli tlialmilos
Were successfully treated by thle use of t Sp('tially 'onlstr'uc(tedl jlaistie UItifii('al

10. The socke't \\-it reconst rut't etl b)'y var-ious t echiniqutes. Tit ont' iinstance',
skini from tilie anlt erior surfaict of th tlt't il i \-Itws ulst' ,bittlt'rstwa no
rt'gaird d ats sat isfalct orv. Ill tilirt'e calst', tlie( pen lit' mu11cous- mt'mlbrailie was
usted, withI goodl results. Inl six ('list's Inl whicith tilie colij iiict ival was iniadeq ntilte,
utse of at miicolus-Iiieiiil-'lile graft fronm thle Innmer --iritfce of thle ('hi'k biroughit
abouit c'onsidlerablel imphlrtovement.

CRILE GENERAL tiOSPITAll

At tile ('rile General I lospitaI, 2 111ucons-mt'mllbm'alit'e gra-fts wtere( is('tl
('X(lusiv'l Y ill i lis-t a ices of coltnitrcte vt I eve sockets, mutcouis nIem Ibn'a it'e a lpl~iii'li tlv
bellt'ii su pt'lior to skin for' use w~it hin the orbit. The tat lit iii nm-mlesh t eclilnique
detvisedt by Rnt'lt'nlialili, provedt a1 sait isfalctoi'y metho l ottf r'tsttorinig ori'uitl
Vollint' ill at number of caises, but tilit mater'ial wa-Is expet'lisivt' antI was not
always a vailliblt'. Pre-'terved caii -illag. w\as" thleretfor'e frtequenet ly su bst ituiited.

rIl~li -1-t tamtillagt' to b~e pl'eser\etl" was tI il'lorlly'11 ('leanled, an tiitll pem'iclion-
trl'uin wa-Is r'temovedtI. It was 1placetd inl 5( p er'ctnlt alt'oliol for' 24 liourls, anud thele

raiinsft'mrtd to at solut ion ('onsiSt iligr of 1 pint of aqueous MeI'it Iiiolat e and 2

2 I,f C'ol. ( Mbihrt t. strumhe, m C, wat; chit-fly respoi is ible for I li ophI Im Iabnfle-plhw ic surgery.
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quarts of physiologic salt solution. This solution was changed weekly, and a
culture wvas; taken ait thle time of each change. Absolute steriitv Nvwas observed
throughout every procedutre, a nd thle cartilage wvas always hiandled with sterile
forceps which had not b)eenl in contact wvith L'%sol or alcohol.

Orbitali restora tion wvas gre-at lv simplified if orb~ital tracings taken from
X-ravs were availab~le at the time surgery w as performed. In cases in which
thle eye had been enutcleatedl, it wvas found adlvantageous to enter hie orb~it
through-1 thle o1( conjunctiv-al incision in tilie horizontal mleridianl. Tenonl's
capsule was elevated, wvithl or without atil imiplaint. and~ the dissection wvas carriedl
to thle orbital wvall shown to be abniormal byV thle tr'acings. Tile p~reserved
cartilage wvas properly trimmned anid fitted into posit ion, and clostire was
(fflected ini the usuall mlannervi. Whenl t his t echniquile wits e'mployed, 1io skin
Iincisioni was requiredl, and there was little or no dlanger of eniterinig thle nasal
cavitY or the( Sinus spaces.

Skiin defects wvhich hadl resulted iii ectropion were correctedl by full-
t hickiness skinl grafts, usually takenl fromt behindi~ thle ear- or from the supr-a
cia vicuilarl fossal, in wvhich areas the skini is of a proper t extutre a uid pi~grnile tatt ion
to miatchi the skin of the eyelids. TarsorrhaphY wvas p~erformedI routinely in
these cases5.

Ord iiarv notching, defects were correct ed by Wheeler's halving technique
or bY Iiges tongu-te-and-gproove operation. Excessive sagging, of the lower
lidl reploidedl lbest to the Kiihit-.Szvnm iowski procedlure. The Blaskovicz
p~rocedulre wais usedl almost exclusively for thle correction of ptosis, with ex-
r Ienel ,v sat isfactorv resul It s. D)epressed uItlc.i of tile upper lid uisually could l)C

corr(Iet ('1satisfactorilyN by mleals, of at glass-ball implant Into Tleuoti's capsuile,
or, if siuch an ii inilha t had already beenl u sed, by the inlsert ionl of at pres'ervedl

cartilag gra ftwlakii h lo of the orbit. TFhe clinuical imipress-'ion that
inl ca~ses of thlis- kind a lar1gev proport ion of thle (deformit ies, incuirredl In coIfllbat
WereT Clilise(1 hy undlagnosedl delpressed fract ures of the orbital floor was cont-
firmied by- rou tine orbital tract ing~s.

WILLIAM BEAUMONT GENERAL HOSPITAL

At William Beaumont General Hospital, althoughi the ophithlmfl-ic service 3

was ~lieiv rsponisib~le for reosrcive surgery of the evelids andobt
thlere wvas close coopera tion wvit h thle plast ic service, riflie staff of this service
assisted in the care of aill extensive (defects land also assisted, regardless of the
extent of tlie injuryN, wvhen t lie nuiiiber of p~atienlts was large. Tfile casualties
(01cncerui(1d were assign le to a1 Special wvard, onl whlichi weekly round~s were madle
byV ilie ('hle&fs of both Services. At these rouind~s, (lecisionls NVere Made~l& concerninig
treitmneii t, part icularhv' wheni cartilage or bone grafts, fascia la ta t ransplan ts,
andi split-t hiekne-ss grafts for sockets were required. The plastic and oph-

2 Lt. Col. 0. W. Tlijwny. MIC, and Mai. G. A. Filiner. M C.



tlialmiic-pltst ic stirgamis usually op~eralted oil these patients t oge thIIer. lI III)I aitII
cart ilaige was obita ined from at cartilage banuk operated in cooperation by the
two services.

At, tilie Williaim Beaumiont Geineral H ospital1 Eye C1eniter, preoperative
preparation iunderwenit several rim liges as' tilie wvar p)rogressed. Originally,
patients, were prepared oti thle ward 24 hours hefore operat ion. IPreparat ioln
inltcudled thorough wvashinlg of tilie area withI Soalp and wa ter, sponigiig withI
alcohol, and Painting withI oine of tilie usuial ant isept ics. Th'le are-a was thele
coveredl wit Ii fa sterile (dressinig. This niet hiod provedt unisat isfactoryW for several
reasons: (1) It was (lTWOll to keep thle areas about thle eve clean for 24 hoursý,S
part icularlv if thle socket was deformned or disclhargiiig; (2) wvard personinel
frequoiiit ly chiangedl, 50 that it wa-is iiecessaryW r epeaitedly to teach new personnel
how to get patienits ready for op)erationi. with tilie resuIlt that the sterile tech-
niiquie wvas not alusv* vs as careful as it should have lheeii; am Mih ~ sterile dressin gs
freqUently- camne off during thle night, aiid, even if t heyN remiained inl place,
tlie patitents wvere likely to con tamina te tilie op~eraitive liied.

The following- preoperative preparat ion was thierefore subst ituited for tilie
orig-ina 1141 ethd 11v(: h operative field was deli lse(I withI soup naiul water anid
shiavedl 48 hours before opera tion. No dIressinugs were a ppl ied I l' al prepara-
tion was ciirrie( out ini thle operating rooml just before opera tioi I. , 'lie operat ive
1iel1 Wits (leaiis withI soilp am mil ater, spong-ed wvithI aiil~iol , anid pa1 int ed withI
what ever anlt isep~ti %%i(' s preferred. If a skin griaft was contmip(lat pitedl tIile area
was also sponged with et her to remove sdulaeowns serrethmins. Tlhis vuet hod was
foui d( sini pv and expjed it ious, aiid no sigon if ica t postoperative infect ionis
oe(tirred( when it wa-is used.I

Stand11a rd i nethlodls were used ini muost injurii ies and d (eformitites. Excellent
resutlt s wvere obtained front thle t ranlsplanutat ion of evebrowv lashes to the v *vel idl
Ak Vericl inlcision was5 maide ni. tilie brow ait at poinut ait whIiich tIile lenigthI of thle
cilia, equaledI tilie desiredI leiigthI of thle eyelashes. The gratft was thlen placed
hiorizont ally inl thle preyviouislyv prepared bed in the eyelhid, with the cilia dhirectedl
uipwardl or (downwvard as dlesiredl.

'Tranlsp~lanitt wer ca~rt ried out Oi many paittents wvlo had been subljectedl to
numnerous prey tolls at t (litpt s to correct )t erygriau. It wvas folii 1( t hiat r'eful.
renev of thle coltdit mio was unlikely if thle pt erygiunit wits freely d Iissect ed from
its base ad lilrt ract ri, andu a pewI i4e of ccitjun11c va, tWaien from R1 hiorizonili
posit ion abhove or below thle corimte, was placed ill a yen icit Impsition iin thle (he-
fect. Thie essentnial port ion of tliis t(chniqiiluie was thle proper phiceiti'it of ffie
fornierly hiorizonttal st rip of conijunctiva.

Case Histories

TFhe followving case hiistories illuist rate rep~resenttativye p~roblems encouiitered1
onl tilie optlit liathIin ic-plast ic service ait Beaii uunoit General H ospi tal and tilie mlethi-
odls usedl to solve hemil.
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Case I.--Th`- ofiic-r suffered a severe laceration of the left orbit and( loss of t he left
eveballI init ajlanti crash in New Guinea on 14 June N1944 A p)ort ion of thle orbuit was lost.
He was told that the frontal lobe had beeni exposed1 i mmediately after i njury, that there had
been a free flow of spinal fluid, and that he had been unconscious for several hours. The
first treat ment, at a p~ortable hospital, consisted of removal of the remnants, of th'r left globe
and suiture of the wounds. He event ually arrived at the William Beaumont General Hlos-
pital I September N194.

Examnijatiou iat the tinie( of adm~issioni showed a considerable loss of structure about the
left orbit, part icuzlarlv over the superior p~ort ion. The globie was absent, and only a frag-
ment of the lower. .., and conijuunctiva reinini~edl in situ (fig. 59A).

No rveonst ruct ive surgery was considered feasible, and the remaining portion of the loft
lower lid and the smnall reminant of conjunct iva were therefore excised 11 O ctober 1944.

FF I;RI 59.-A. Loss of structure about left orbit, part uciiarlv oveýr sutperior portion. The
globe is absent, and only fragments of the lower lid -Ilid conjunctiva remain in situ.
BI. D efect showun in A, after excision of remnant (of conjunct iva and application o( full-
thickness graft.. C. Prosthetic device constructed to correct (defect showni in 13. 1).
Prosithetic device in situ.



:140 (w)irri' I AL\( )L ( )CM Y

The dlefect was filled withI a fu~ll-thlickiiess, graft :.ecuired -'ni bhend t11~he ý,ar. W~hen t his
area ha eld(fgu93 a prosthiet ic appliance was madt, (fig. 59Ci) andl the pativelt was,

discharged to (hit v t his own requtest. lhi defect wais not at :ll eonspicooi.us whien tilie
prosthlesis was inl place and glasses were wvorn (fig. 59D)).

Case 2.-The patient wa*;s inii d lirell action by' thle expilosion of anl :nein *v liigli-e':losive
'-hell ill 1 al 'v. Hie suistainled wvounlds of thle right thigh ill addition to woliiiis of tilt face and
tile right eye. The injurY of the eve resuIted il inijt rawctilar liiniorrhiage andl vasciilari.at ionl
of the cornea, together with a def'ect of t, upper lid which later resulted inl a traumatic

Examiniatioin at William lBeauiuiout General Hospital onl 6 June 19-14-1 showed a niotchi

de(fect inl the right uipper eyelid (fig. t60A) . The eve was soft and slightly smaller than nor-
nuil iTh conea wvas denselY vaseiilarizeul. There was no0 vvide-nce of livi' t i. at this- tilie,

FIGR 60~ tt.-A. N otc de dfect of righit uipper eyelid, soft e-, eslightly smaller than niormal,
andI tlensise vasetilarized cornea following injuirYy hv ighI-explosive shell. B. D)efects
sho~wni in A, 1 mionthls bInter, aft ýr plhist ic correctioll.

Treat mint was first directed to t lie colohniai~toiis (hifl'kt inl the upper lid. .A to-stage
Ojperai ~lio liiateriall 'v reduiced tile notch. The cornea was then tattooed for cosmiet ic repro-
(lilt iol (if the p~up~il. Later, lashes were tranhlsplanlted from the eyebrow to the notch dlefect
(fig. 6it0B). The pat ienit was; well satisfied -with the cosmeiitic end~ result.

Case 3.-Tliis patijen t, who was almost read ' v for ret irellient oil lengthi of service, had
bleen t reaitedl iltenisvll*v for syphilis andl( uieiiros~yphiliS for a 11iuiiiher of years. Ili March
S1911, lie was admlit ted to thle stat ion hospital onl his pos)t becaui4c of lieadacim-s, dlizziniess,
mlarkedl fatiguev, initenise nervoulsness, auixietv aboiit miany things, feelings of insecurity, and
tile fear t hat lie was losing his onmind, lie did not imlprove, and while visitinig his 11011we oil
18 April 19-14 lie, at temp1 ted sulicidle by placing thet, ilizzle of his gun i.,ý his liioit~i. The
resuiltant hlast p~assed uipward through thet left maxillary region and the left, orbit anlid outt
throuighi thilt, frontal areai. The renlinanlts of the left eve were removed anid the diefects were

suitutred aIt thle statio h~llospit al; lhe was tralisferrecl to thle William IBeauiniomit General Hospital
21 MaY 19414.
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At this~ tinwt lhe preveuted, ill addhitionl ito his oilher ilitiries, a1 dlt-oriiit V of the( left lower
evt'lil ando a t rauiiiatic clioroiditik of the left ce*ve (fig. 6~2A).

Oni 22 D eceiiilxr, a plast ic repair of the( niotclh deecn tho lIelft lower lid was accoiiplishlt-l
uinder local :oialgv~izi, liv means of a llighie- slidling graft. The co0-iilt ic result was good
(fig. 6i21). (Oni 21 \larch 19-15, thto absence of lalo vas, correct id Iw trainsplantiat ion of a
vertical strip fromi the right cvehrowv. 'Thlis st rip was placed hioriizoitall ,v into the( arevl of
the left lower lidl, which was (levoid of la~lies. Wit hiiii 6 week-S, .1 sat kfaclor 'v growthI of
lashes was obtained (fig. 62c). rh, pat iiit was evenituially selparatedl froln service becaluse
of a fibrouis aiikylosis of the left shoulder joint.

Whienl this type of 1)hIstiH' stigr WUIe('e551i1VX, ill add(1itionl to jes~t orl mu10

of tile I shes,, particular at tent ion had1( to b)e paiul to the lacrimal canailictlusý
atid to tilie ettiwa tutre of tlie lid, so that a proper tear lake would be mnainmtainimed.

Fut ipi 62.-A. .Not ch I4ft-t of 1 ft lower e 'elid anid I railniat ic clioroilit is of left (ye 21.
mont his after battle irijurm. It. Result of repair tof defect shiown ii i A, b~y iiieams of
Hughes' sliding graft. This pictuore was takeni 3 mlonthi, after operat ion. C. Enid
resuilt of repair of defect and~ restoratioin of eyelashevs. Thiis pict tue was I akenl ap-
p~roximlately 6 mionthis after the first plastic operatiron and applroXililatelY 8 nioulths
after iiljurY.

BAKER GEoNER XL IHOSPITAXL

At Baker General H ospital, deformiitieS ili and about tilie orbit were hall-
diled oiltiIlie oplit halmiologtc servicvie unle'ss bone gra Its wvere requmired. NWhenl

hley were necessatw, 01)111 halnilolog'ic- and1( plastic strgeozvils hanudled tlie ca~se
togrether.,I

Ili socket reconstruct ions, epidertim I grafts were used whelmeever tilie defect
was mlore thal iiIia If thle Size of thle socket . Thel( gra ft s were ob)tainied by ineatis,
of it Pa(iget t tiernma toiie, andl thle skill was wrapped1),( a round an acrYlic conm-
former. A ser les of these coniformiers, inl a varietY of sizes, Was prteparedl ill
tilie act. diceI laboratory. NXlien tilie dlefect (lid not exceedl half tlie Size of thle
socket, a initicotls-IIenlbranme graft from thle butccal mticosa was emlplovedl
Generally sp~eakinig, sJplit-skinlgat were more saitisfactory and1( were associated
wit Ii less slirinikage thliat niticotis-nivnilbrane grafts (fig. 6:3.

4 It. C'ol. Sittiity k. 1(), NIC, Was Ctolytl n-ptsiwtl~i ror the ottlitiatoic~-plaslic slirgvry.
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I I I I I it, 4 ) r I lit, (11*1 Wai lII-.I iIi, (,ro IT pa I I'vil \\1111 m-osvi-ved cat-ttlag'o
a I I( I r' I 'n I , I I ;I u'rn I'l Plosis of III I , I ) i I . I I cmit I'll I I,% : I I , I h\ I'l i

od carl to the (whit'll Moor. 1*11--ýIý'ýý'IIIIY Of the upper
1141 fol I( m I I Ig- el I I Iclen I I( ýl 1 4 -ro r I.( 't -I I I'll"I
coll"ý'cillhil 'llid I I I i I I I I I I I I - I )s I I I le BIw'I'l I, I, Icz .11 it I R(ýoýo pnwodllrvý wore

i Fr;mci- (III 2s' Aw--ti-l mi--il- --ni -rcd I lo. wjý:Il
hrid '-" ('11 1 lit- :I Ild 111:1d" ilý (.\it 1111-4011-111 1111- II-fl (w hil . B . A ppf-:i1-:II1vI- 4 p;tl if-III

Nfl"I' 1 1; -I'WI(Lir % w-hii:d imphni, S Nw,--m1wr 191 1: (21 BI:i-km icz 4)p,-r;oioit (III ],-I'i
Ilpjw r lid . 1 19 1 1: I:"ý illci-ioll :111d 1`411. I.-ft :Icillf. (Ltvr I, m .I. ýI it i-,
P) J;iwi;tr k 1915: 1) h-ft Lwr 7 191.-): :md (5ý lrnflýphlil

(if 1--fl c;milm- tipv,:iid' 2.-) ApTil 191.7).
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O'REILLY GENERAL HOSPITAL

Front .Ju e 1944 to January 1946, a pproxima tely 700 plastic operationls
were performed oti a pproximnat ely 400 patleients a(Iinit tedI to 0' Reill v GeneralI
Hospital for the correct ion of defects of thle ey' elids and tile orbit. These
operations were carriedl out by members of the op)hithalanologic staff Und(er thle
supervision of it qualified opbithIalmnic-plastic surgeon.

Anesthesia, Preoperative and Postoperative Care

Routine preoperative preparation was, in general, similar to that for any
other eye surgery. A hypodermic injection of morphine, 16 mg., anid scopola-
mine, 0.65 mg., Was griven :30 minutes before operation.

General anesthiesia, preferably Pentot hal Sodiumm (t hiopental sodlium) by
the intravenlous route, was usedl for late implants to the orbit, for epidermual
grafts to reline the socket, and for the fillinig of small dlepressions with fascia
la ta. Endiot racheal et her anesthesia was usedl for more extensive opera tions,
such as ila-oegrafts to the orbital margin. Local anesthesia (Powiocaine
0.5 percent for eye drops, procainie hydIrochloride 2 percent for skin infiltration)
was used for pro'edlures such as full-thickniess skini grafts, eYelash or eyebrow
grafts, reconstruction of the eyelids, and similar operations. If the patient
was given Nembutal 0.1 gin. by mouth about an hour before operation, in
addition to morp~hine anid scopolamine in the (loses mentionied, hie usually
slept through an operation performed under local anialges'ia..

For aill except minor procedures, the Pfeiffer modlification of thle Whleeler
pressure dressing was apphle after operation. It was usually left in place for

FiGt-RE 70.-A. Avulsion of left lower eyelid, cortical opacity, occlusion of puipil, and
traumatic ainblvopia following shell wound sustained in aerial comblat over Germiany
on 2.5 February 1945. 13. Appearance of patient after (1) repair of eyelid, 10 Oc)tober
1945: and (2) tat too of cornea, !9 Nove nlber N195.
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6 days and, after the tenision sututres had Ibeeni removed, was reapplied ini all
inistantces of free-skiii graft, orbital implanits, bone grafts, anid similar operationis.
The other sututres were removedl oni the 9th or 10th day, anid the pressure dIress-
inig was niot reappliedl. This type of (Iresshig was found to lbe particularly
valuiaIle hin all inistances ini which grafts had beent (lone. III onie such case, thle
patienit, who had beeni treated by free-skini graft, had a postoperative hemor-
rhiage sufficienit to saturate the dressing oni the 8th dlay after operationi. Thle
(Iressinig was merely reiniforced anid left hi place untili the 10th day. Whet, it
was chaniged, the grafts were found to have taken well, anid thtere was nio
evidlence of blood( clot uid~er them (fig. 70).

Technical Procedures

Surgery of the eyelids.-A rather commoni deformity of the eyelid, resuilt-
ing from lacerationi throuigh the lid mnargini, took the form of a nlotch of thle

margini with ani accompaningii, vertical scar. The most, satisfactory correction

FmIuRE 71.-A. Loss of left eye, vertical scars of eyelids with notching of lid margin and
somne cicatricial contractuire of lower socket in region of scar through eyelid. This
p~atient had sustained his injuries from a mnine fragment onl 21 May 1943; enueleation
of thle eye and sututre of the eyelids had been lperforined thle samne dlay. 13. End
result in November 1945, following (1) excision of scar of both eyelids, with halving
typ~e of repair, onl I : September 191,and (2) further excision of ,car of upper nasal
p~ortion of tipper evehidl I iniioith later.



ofl this t , vpe of tleforiiiit ,v was liv exctisioni of thle notch1 anid scar tiroughi tlie
entiire thlickiiess, of t li eveli d anrd a pjproxiiiia t oll of tw lid(efect bY WheIieler's

hialvinug operation (figs. 71 and( 72). I ~iger. detftects o5 01 a iiiiuitic o boms
whIich'l caused losses tip) to it thIiird of Ilthe e~vel (, werte corret(UIed Si iii unri by
re(lealsi rig thle lid lat erailkv bv Iiiearis of ani extene ei laht eral c ant hot oniy, phlus

~evr'urie o I e arsl t IAhinieit, to thle lateral ligarienit (fig. 73).
Whenl the lower e~veld had beenl torn front its at tachimienit to thle lilvi~'(la

('alithalut ligamlenit, withI littlet loss of liti substanice, anrd h ad Iile ill a dan

1u'iru: 11 702. A.J~ Dvi.e Iiniear seatrs of riai~au third of bo4th right (Vilids w~ithi noitch of
JIiar-ilils :111d Smeh ect rop~ioli of h4'rieklid oil 20) ( ctobur 19-I1I, II) uI:iYS after thue pa(Ii'n
hadu sllstaillech .1 lavefltleh w~ound~ (f thle riihit eve, c h('VIS anid (1144k. w~ithi fr:otlire of
tiltvrr~ arid ruiaxihll, fromr s11(11 fr~igrueiits. B. liul result iii O ctober 1915 fill-

Iwii (1) vxui~iori of scnr of upper e ' elid anid hlalving- tYjpt of repair ill I )eeeniiber
19)-11: (2) a similtar procedure oti t hie lowevr ey'elid ili *jariiar'v 19 15: (3) cxri~ioti of :iddi-
tinial scar ti.-stwof t4ower eldskin I-rakft f rom tIIupper weieid, ait Il tidt adle-~ioi ill
Fehbrli:ir , 19)15; ( 1) rep)t itioll of the lattter p~rocedue~li ill Mayi 1 915 hcecinic thi4 lidI
ndfie-io (I did no t hold; and! (5) cuitt ing of hid adoh iel i m d fitl t lug of pri -t hiesis ill
(It 4)41or P115.
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F] ; t it 1:7 . k I ll I ratl;( io14l ( 4f rgtil (,Yc ltld li21IllIl v 4 : t41a' 41'id an v~m)[m i si f~rnwllv4'4 f1 till:

(mw 'ict Mia!\ e915 ropioti ov !,goli liwalo fretmlhlt c 2 ju r n uarn va 195ftereiieiitl
eye(IV'( \\a Illuchig te \ O w'~ \\UI' IIl that('i'the j 1:1- ei(ii n dr ol thle H4'II11 1mvr cvri('

CV1( 1rlidll and1citts. init I~s lo thl set'v('(l li-ivil tooat oI(Iiei' inf jariltfred m Ol) threp

Of blaick powdler ;iiid siludiar. devices.-. E~ct ropiohi also resulted from lUceratte0
WOwlids'II lithe re'~o-li of the eveli Is ( figs. 75 an 7i6i).

llitlese defetsh( 5 were ijtiilv corriect ed bYV t Ilie t ecl Ii I( tiqIe perfect ed bY
\VIwle(lr \. IIWhIh Ilt Y," es a fullt ( II ckiews ol' Wol fo graf t itIi a bed pil epa redl by.
thiorouigh e'xcisioni of sctIViý;tie. plusý Iite' IISI' of lilt('rnuia I'jlliIt Ild adheicons, for
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Ilti 14tllli III 144 i-w l~lI'&4 5441114' , tp411 lI ((I W(Ilifli. ti mle last wl pti lid 111 d14 %4lai
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m-:. 7 -A. ('ic:tr'icizil eCtr()pi(Jl of ri , Ot 11110r v ,velid with Some los of attýrll half of
evhrow~, 7 Juily 191~j5, followving -'1(011(- n11( th l-d-degrvce Iblirfh' o f freea an ( 4-11 veII ylill

%Nl111,1 p~nlan waS ýlhot dlown over 11:1 :lv on It) 11 *ul v 19 1:. Tlw pattiet hlt LI ibIittI a jtr~tiý0ti1
(if wa ýillc. B.. App-aratlc~it. of Jpatitieti in) Jalaln %i no 16 I t ýiith ci lo' H dt f tllowiit-
( ) Woqff' na fzrom le-ft tipper lid to riplttlme eyeX.lid with two lid ztlfkt'iolls kIS ( te-
toiti P) 15). and (2) epirant ion (ot eYelids anid eyt-trotw -raft ill .1 inn iilH) Wt.



F 1iw-izv 78.- A. Sev'ere ectropiohl of both right eyelids and cicat ricial hagophithiamos of left
I.yelids on 1 March 19-15, as result of hIrnii siistaiined when a B-24 was shot down oi

26 April 1914; :tIe pat ient was a prisonier of war for ! montrihs afterward. 1,. .. ppearace
of patient in Noveember 19-15 fohlliming (I) \•olfe grafts of postauricul'ir skin to right
vyelids, wih t hire" lid adlhesions, in .March 1.15 inIit a similar proclnure on the left

-idn•. miulih- later. The lid .dhresions were not cuit hecan",e addititoal ,urgerY was

ti, he dimi ah•it thi io. arnd lips n tihe plas-tic-surgerY service.
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Fi(;tRE 79. A. Cicatricial ectropion of both lower eyelids, following bulrns of face when
tank destroyer was struek by enemny shell on 14 October 1944. This photograph was
take•i 2 weeks following ctrrection of ectropion by full-thickness skin grafts from
supraclaviclidrarrea, 5 Febrmary 1945. B. Final result in July 1945, following sýparation
of lid adhesions ill June.



Stubt ota-i or. total loss of thle lower eye~ld wats a nlot uncommoilnoI' t 1vp of
(leforilli tv from sh ell fraoilien t s or. bullet w~oullds. The Ii gi ics mlethI od of
t('irict rnionl gave excellenit resllts wh len little mlore t han tilie tarsal port ion
of the 11(1 was mlissting and( was also1 tilie ie0tliod of choice whlei tile loss exteinded
to thle lower orb~i tal mu r11gili . For these miore ext ensive losses, it was somnetimes

found1( 11(1vi lta-vigets to b~egini thle p~rocedu tre lbv clevaii nrg thle skin and uinder-
lvihg. sucit heuivanotis t issue by niea us of s-lidingp fla ps (fig. 80). At at second
operatlion, tilie skinl anrd tilie remnianits, of tile colliulict iva weejoinled to tilie
uipper t a rsus by tilie 11 uglies pr-ocedurlle. After, t Ii is stager,,afe-ki rf

frion tilie uipper to thle [utu re lower ey' elid was fotunid helpful III eleva tirig, tile
fiiitutre eve fussur e. NN'lien there wa-is a loss of thle lower or latteral miargin of
ti' eorbit, a1 b~one gra lft fr-oimI tilie (-lest of tilie Ilium gaive tilie niost sat isfactorv
end results. Th is p~rocedure i was carried out leforec tilie eve1ildlfissurec was
reol1)ene(ld. The mlost saltisfactory- ev-elISl1 yrafts wvere t akeni from lie miid-
port ion of tilie eyebrow 'ltist na.sal from tilie ceniter (fig(. Si ). The grafts Nvere
takenl as- 3-11illi met er-wide strip., andi~ inicltided about 4 rows of hair*. G raft,
for Ih li lowver ey: elid were taken from thle opposite eveiwow and(1 tirnied in tilie
01) josit v direct loll.

Fin imu 80.-A. Loss of entiire ri~uht lower ey* elid, with Conijunictiva amd Skini adliereili to
rvrnzi kins of lower orbital moargini and~ broadl irregular scair temporal from miuisiu lateral
cnntoithjs, 15 Jauinitir v HI ¶15. This~ pat jeit li:1(t slistajileil a shluel-frugnuicuu wound of the
right I've, with axviki on of thle lower evelid1 24 November 19-11: eviscerat jol was
c~trritid out I Dui)emldwr. B.* AIplaaraileV of Jnhtiilit following (1) clevatiou of ýkin
and1( (olijintt iva below b) .ll i kiiu flaps (largv flap wvith base temporal, small flap
w\ith bas~e nasal), February 1915: (2) first tage 1hughles' ol)(ratioll to join Skini aind
conl] lctkia from h1o 11w to tippeir lidi ini May 1915: (3) Wolfe graft from tipper to) lower
lid in Aiigii-4 1915: (4I) evela~i --raft to lower eye \ ilid in ( )ctober 1915: (5) iliac-bone
Lraft to lower- orbitail mlargin in Jantuary 19.16; (Gi) wedlge acry lic impijlantl to floor o f

Irlt nolii~i~ul-li~u~lrailgraft from mlouth I to lower lelliporalIe.kt iMa
P19l6: (7) fa-cia lata _mift below- brow for fillinig deprecs.ioii in .June 10i16: anid (Si l~ate~l
eliII hioplaitv if) J11111. P1h6.
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I "It S I.A.\ of left e 've "I'd of IlidIviii~ t wo-I ilink of tnirSal portion of upper eveIljid
12 No~v*IIIr h! I oi~jnu~iuuvlvrieochlelae hullet outII) Aluguu~t I91-1. The eveV
wa;u (.1111chll:ed andu~ :1 suinall "1 )ljI--kiuu --ra~ft wVau, tiI)Ilie(I to tile tipper c (vIld ill a Polish
llo-Ipitll ill 11:11l, v i()rtl~v :ft:.1 i njiur. B. .Nppear-uuee of patieunt ill .Jnlv 19.-15 after
( I) joilliiuiiz of evillils bY fir~t -aeof hihu procceduue oil 27 lDeeineuul 11)11: (2) eve',--
LlA-i uf 2 monoOllis latitr. Gil rep~lacement of split-Skiuu graft with Wolfe g.raft froml
finht upper ve x-lid 2 MIau 1915: anid ( ) -eparautiouu of lidls and( :1p) llcitaiouu of prost he-si
ill July 1915.

5I 77 25
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Free graftt from thli occi pitali part of the scal p. abhout 'Yi ilic wide, gv
salt isfaeto vi restilt ill abou(11t h alf. the cases Ill whichi addIit ioInil v ve1  ows were
i'eq I II red (figj~. 77) but faIled( I il t Iew ot Iher hal f; lihe gra f ., to h~k, I)t1 t lieý grow(\ Ill

of Iha I %it was Sparse or o I lerwise I Is I I sli t 1-1coi v.

1)etoriiiit jes of thle e'Yebrow were lusnallY belwt co rree t e bY thle Z l

provedu lre or Ibv th ljilt eij)01t ionl of h1ap O5(ig. S9).
NI ost inst anees of t raninla tie p)1osis of thle uipper e~elid weie aIt isfaetoil iv

correcte 1)( lv resect iolu of th leIv at101 and( t arsiis. It wvas a \Ia v well to wait
6 or 7 mon1th Ils inSuch case', for iiatuiral recovery could oceuirl ( i-s. S2 and S3).8

Sp)ont aneouis rL'(ovei' was also piossible ill seveilt li-ile'ive pa ralv*Nsjsi.. I f
recovery dlid [lot ocCUi r. a1 slilll l )1 at1eral Iiirsorl-1,1[Y Napliv wa performed. or. lid
adhlesion was ulsed to pirot ect thle e 've. Il int a nees oif loss oif the e *ve, two
Ili ad liesiolis wereT tise I to give Su1pport to t he lower e velid 1i ut iI orl ijeillaris
function returimed . Ill periizilanivil sevei th linerve pa ralvsis, whele lhe eyeballI

I'i(;iia: S2. A\.I
t ii-ti itlto of riidii uipper ccid 1(, 28 .Jime 19) 15 follow lit0ý penitttftill"
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Surgery of the canthus. tIiniti l-iitt ocý4f tini iii~hti

coliift~iilit I f Iit itt-' of Ii rtIi Ii tI I- n 11,i W t lfi iIt tI Io

Ik t fo i It fit ti~ i tti4fi 1 t of I i l i itititt111: ill( vtI c i(tlIirito (,[In 1 Jti l i tr# I) 4 w k t li
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Surgery of the socket. Pttjeiits NNhlo bad Itidaeri~olI;III a lretlOu r a1
1il1llle elilllele"t loill %%it blout '11 itijbiitwrv freqieiitl 'v r~ereied 'Ii lie Zonec of

Intllerior. theylleY~ll (S11I.A pescliterl Inlaked retracitonl of Oile socket w~t~it htilie
Itext few mouit is.. hbvczlme of hth'5 of or'bitall fat or, InI some itsatebcvnalise of
(t j)ros!M(II' ,( hu ItIires of tL f"I oorI of t Ie or.b It. III a Lam'1 J(lrttru (f sImple

('ltitleilt lolls, a tlae Implpanit (ustually a groo)ved ZIlSsplwhii) p Ilact'd[t I

F1.iw-Ri. 85.--A. Extr(riemel re ra('t(( left socket Nvith large acrylic eve on 25 Aug-ust 19145,
following' acden~lita1l laceration)1 of eye lby lolt from weapjonis carrier, siftTerC(I 7 April
19415. The eve 'was enticleated 7 days later: 1n0 implant wvas used. 11. Final result in
D ecembter 19l-15, afteýr imuplant at ion of grooved glass sphere iln nmoscle cone and1 till ing
of sinaller acrylic eve on 27 Novemb~ler 1945.

tlie muscl tIcol' le (fig. 85). Th'lere was little evidence of nigra Iiton of thiese
Sphevres. Tilie dvieru,1 n.'Igrfts used at tilie Dibble ( eliera I LHospi tat E.Ye Cent Ier
and~ tilie b)01w andi~ gold sphiet'es used at otbtlel ceniters wNere not used at tile
O'J(ItItlv (We cent er.
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lttt't'.lII't', th,'vthlop'l at !)ihuldh (i'uut'u' lhtspital ou'r use ini fIafture of tI' .

F I ' I t li(0 o i'.4I n r flnIdr:it l- I II , late 14, o 1 :t.1r 1 nit III s• it ztI'(t' i N \ lh11t'( on
hIty<' iut'i'itti'htiti I lc-i \I -iptlwit'i' it.
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Chlleiiotherapv andI n 2flbiot i(' Therap~y

in Zone of Interior

P h illip)sI /lg'sofll ,.1 I. A)

( vitenothelieiiipv with penlivillinl ani the siulfonamilide (Iilru'., wviIs Nvidel*v uisedi
ill thle proph~livxis anld trealtnietit of ocuilar ilifect ions inl World Wilr 1I. This
chaipte'. wNhilch I., concernied wvit 1 expvricliee, ill thle haie of Ililterilor. 1, based
onl the personal exjperitilce of thle writer. anld oil (lat a1 obtainled bY him11 from thle
clhief., of Iliet eve sect ions ait Ii e six ma11jor. eYe cenit ers loca I edi resjpect ivelY I t

Dibblde, ('rile, Valley Forgze, Nortiiingtoli. C ushing. and O'Reiill Generall
I1I051)iIt 11Ils.

GIKNE ki,; CONSIDE)IRATIONS

Agents employed.-- ()ill\- a llimit l iniiniber of chieinot hera pen ltic a1rellh

wei]e eIlnlplov edl. SulNdlfaiiziIle ait l silifalt 11illazole were t he prinI cipall siillfotua inides

used. :SuIlfalalIIIIuide wni li'sedi .withi few excettjtions. onlY i alit 11coiiia. Pleii-

(ifill il Va lilt, olilv ant1 Ibiot ic vilnjlovetl with Ztil\- lA'eZlll ility. lilthioti"!h tyvro-

tii ricii was lise l tojicalivl to (1 a hi lit et ext enit. St rept omllcin was, niot emilpovet
inl thle cas'es Included inl his re1port.

Methods of administration. The sul fona unti1(e d r~u.s wverv usedl orl-1vly a
topicalliy. Thieir orall use Ill eve iiiiect ions dliffered ill no0 essenitiall xaY from
their oral uise inl gelneral infect bus". iopic'll aplictlonl, hlowever. requiiredl

s(11111' adllpt atl loll to ocularll conidit ions. \*al 11shi ii1-erelani bases, such aIs werev

uIsi(l ill prepiarat ionis for hle skiui. wvere folund~ to be too irrita t.11-fo colij uInet I Iill
uIse. Ill -enlerl. 1 bl.l 1(111i oit 111111t bi~lises "illi asl., (IA~i lit inel t base, pet colat lilt].
or- pet cola t uuii-la rioli ii Iliixt iires. were emlplo -yed. Ill thle tu'ea tilmen t of cornelc1
ullcers. s'liflfdliaziute p~owder(,I w~a dusted dolrectlv in1to thle coulijuuuit ival sac., .111d
sodium uu 1isulfdiazilie was aIlm illI IIt er-ed bY iolitt plloresis a uid by e.ornea,.l balthI
inl al liuiuited uiuuiitber of calses.

Plle iicihl ili was em11 llove I svstemicallY by Inl t I'l lil15(tlllar inject ion and1(

t) 1)ic:1ll inl soluit ion or' olitnitmenit formn. No iuist a ices of its oral use ill inillit air

ojph1 t lilt] iiiologv veo report edl. Thie solui t 11is \VVlTt listli.11ll c i olltt'l1t ni t ioli5'
uif eitheri -500 tiluits o1' 100 1O1) uitts per cubici centimeiter and~ thev oilitilleuts Inl

I .0H)-u iliit colleclit mat ioiis. P~enicillini was allso emlployved ill al few inistila nees bY
uoiitopiioresis 21icd (orl~el(' blathii but oiil],v al single inist allice of th lie us of s;othuitill

penlicilliuib ll ra2 ciilaii inject ionl wVI relportedl froml tl( beyee cenlter's. C omli-
:371



372 OwiI ri' I AL( I) Y

hiliedl slillfolla ildol111nd peniicillini t lieial)'av was occiisioiiall*v elliljlo 'vet, andi fever
tilieirap)'v 'was solliet illlt's (ollllbilletl witil sillfoliliidite Or penicillinl tlitap' l 1 v.

Prophylactic use of the sulfonamides and penicillin. Penicillin by ilitral-

Pl~)Pli\! I\ ll ('ertin cll 'se"; of Idepluirit is r'equliring iutrialociilar sui'gerv.
Pvci ll 1,1d r auu(ll i'irijec tol 11 was freq ueiit lY tised ill ext ew.si plastic
lITP1aii' hI and1( orb~it , anid ole 01 ior lici' of I le ( rugs, u ally onle of t lie
.Slilfoli2I ill ideis lecaluse of their '. i(Iti. act ion, was list'( ill 111(1st pl)liet IUt i hg wouiilds

of 11e globe(. 'lopicall applica tion of tilie si il t'0ii in ides, \Vas OCCulsiolzilyi mad
inl all vf(i'ot to prevenit in fect ioll of t lie( son lild eve ill sullitl coll( it ionis as 111i ji1lt eral
grollt~li'lleal opliltlillllllill 1and t raclioina. Th'le sIilfolmiumides luiid peliicilliui wereT
liseul ext elsi vel 'v, b)oth1 t oiicallv anrd svst eliui('UII ill thle lprolh~llilXiS of inrfec-
I ioiis fiomi burn'ls.

II ISUiLi OF r, C1IIK 0; THOr~ 1K 1II X1 I y

Ti''l resiil ts of chlemot hera py ili ocuilar infect ions~ ;i Armiv hospitals ili the
Zonie of I nt erior ( table 7) appear to d iff'er inl lit) esseiit iall wa v frl'ol t lie ('hiellio-
I lerapel te it' results rep~ort ed ill ' via1 litera tilire.

r_~ t Results

Ill thle Zonle of hIterior. stilfotiauilid, lierapv w~als cons~istentd lv effective ill
thle treatmnetiit of t racilonia. O)bserva t ions oil 23 c'ases ill t lie Arily reveailed
110 Uappar ient diferei'eice bet weeli thle resuilts obtainled with1 suilfa II i1laide and
wit Ii suilfadiazilne. Suilfa Iilitizole, oui thle other llti:(l, provedl to be less sat is-
fact orY t ban tile ot her twvo drugs.

Experiencee shlowed t hat t rachloma is treated most stc.'essf tll,- Py relatively
small (lose's of at suilfa tdrug :, repeated over a ('Oilsiderable( period of t~rx., r'attler
than by lairge dloses adminnist ered inl at short periodi of treat incit , '"S liedl inl
acuite s 'ystemic infect ions. Inl t his respect, t rachiomia is Comparable to l.Ym1-
phiogranuilomia venereuim. a ('l05'lY related viruis dlisease Which is also 34-est
treatedl withI small dloses over a olong p~eriodl of time.

TAmLE 7.--- IR.'pon.se to chemotherapy in the management o~f ocular infections

II ),'gre of responv,' Rapt , +++I-+:,.it i.l jact or Y, + ++ and I++: and wiest'ilonaie , +1

In fecel i organ ismi Sulfon)Iam id's P'enicllin Tyrothbricin

IPneu n~i u~
JDatrvoc y"stitis ----------- - - - -- + ----------- -
(onj 1i110iviti's -- - ----

ItyJ)opyon k('ratiti- ---------------- -------- ± + I
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TA.iLE 7. Respons•s to chemotherapy in the tawtnni-mcin of onelnr in fection. Cont in(ed

I Detgree or responis4 Ra;lid, + - +- 4-: sairi.fcLory. +-+- +- :ll1 4- - l: l a ldieshllio ihbd , +-1

Inlfective• org~anl.ism Sillfilllailnhh,, I'vlhillvihi ryrothricin

Stre•piococcuos hentlyOticiates:
-nilleti/• .. ...... ............- 4 - -- 4 -- 4 4 + 44 - + -- -....... ..

Erysipeiahs -.------------- - 4 4 4 4 +4- 4 - -
(•onjilletivitis__ -I e t7 - • ' t t

I --+-- -- -- 4 11 4++A -
lIypolIyon keratitis -...... .... --- - -- 4 4 - +-- + A- ------

IIIn1dophlthahliliti -....................... -+- ++ -----
iDaervocystitis - - -+4 + ++4- + - ----
Orbital cellulitis -+ + +4+4- " + -+ - -+

Streptococcus riridans:
(Conj-llntivitis - 4- + + +

Staph/lococcus aureius:

hnpetigo --........ ..------------ 4 4 4 4- + ++
Blepharitis---------------------- ----- - + + + +
Conjunctivitis -------------------------- -4 + ++ ++44+4+ ++
Marginal keratitis ------------------------ + + + + + +
l.ndophthalmitis -------------------------- + + + +
Hordeolrn --- - ------------------------ + + +
O)rbital eelluliti ------- ------- + + .+ . ......

Gonococculs:
('otjuniitiviti..-------------------------++++ . .4- - -------
Endogeiiolis conjunctivitis -------- ------------4- --i--
Uveitis- -- ------------------------ - ......... ..............

lien in~qococcus:

Conjunctiviti ------------------------------ ++ +. + . .-

.eis.Neria catarrhalis:
Conjunetiviti --------------------- - -- + + + + + + + +

Hemnophiu.s in flwnzae, H. conjunctiritidis (Koch-
Weeks):

('onjiintcivit is ------------ ---------------- + 4-
Esch erichia coli, Bacillis proteus:

(Conjunetivitis- --------...I + +

lirucilla abortus, Br. mnelitensis, Br. suis:

'Uveitis--------------
PI.'edonoonas plocyannea:

Keratitis ------------ + +
lDiplobacillus (Moratx-Axenfeld)

Conjunctivitis. -- --..................... -- + --
Blepharitis --- ---------------------- --+4

Syphilis:
Uveitis- ,_----------------------------- I .------ -+
Interstitial kerat itis-------------------------

Trachoma- - -. . -------- -----------

Inclusion conjuinictivitis ----------.. 4- + -----------+
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In the 231 cases, jutst mci t ioiiedl, trachomla was trea t ed by sulfa u ila in ide or
sul1fadiaizinle ill dloses, siitlicieiit to miaititainl ail average b)10(1d level of from 3
to 5 Ing. percenit . Thiis level nos reached )' linca us of atill initijal dlose of 5 gn
daiily, adiniin ist ered iii 4 (loses, tilie fi rst being grivenl iinincl ieiaely u pon tilie
pa tienit 's awakeniings~ atil( thle last iminled iaiteir' before hiis reting. I %-a
usually p~ossiblie to reduce tilie dose to 31 grin, daily after froiti 5 to 7 (lays.
Irea t ciilt w-as conitiniued iunt il the cornea beca mie free froml inf ilt rates anud

ph iictate fil uorvsceiii-st ali iii lu epi tilviial I rosions. It was thele discoiit iinued,
irresp~ectivye of thle state of thle (oi Uij iiitiv explerieince ha v jug' shown thaiit as
long" as several mlonth. lis ay be reqtuired for tilie conjiuinct ival follicles to a hsorb
after cessa tion of sulfouiain ide t hera y. TIhue period of t rca tnmiet va riedI from
'2 to 3 week~s. Not a single stlfn iiersitau ase' was enicouint eredI. Ill
lie camse iil whIicih colinplet e relief of aill ill fla inli at orv signls, was' iiot eflect e I
the cause of thle con tinuniig uiifla nin thmio was readH ilv ascert ainaldv; coni-

conlituilt staphluvlooccn 1) eiplia it is was responsible iii t brev cases anid con-
coli1lit ant v ernial iatarlli onle.

L ocal siulfoniam ide t hera py wag vnqloyve( as a suilplemeiit to general
suilfonlamlide theirapy ilii most inistanices, hut was probably tuniiecessary sinice,
ill tilie few cases iii which it was omlitted, hiealinig appeared to be j ust as ra pid
All six Akrmy eye ceniteris relportedl eq~ually successful use of thle sul1foliiamides
ini tiiiclniaii.

Pen icilliin thIierap no~vs adh in i st crel in thIiree cases it Iilu t anyi a pprecia Ie
effec t oil thIe( d iselise, an iiI o iiist a iics of tilie successful use of penicillin in
trachomla iii tIile Armly were reported.

TIhiree cases of u k osimol ii 01 Ji ii(t ivi tis, were ob served ill Armly perIsoninel
and foureni ci cases ill iiifaniit depeiideiit s. Inl thle thlree adtlts. s'liulfdiaziiue by'
!-outith wvas effect iv e inl thle samle dosalge as. was uised ill treat ingz t racioma but
the treatment time was shorme. 7 dayvs sub bein. In thle 14 iiifant s. 5-p ece t
sulfathIiazolv oiiiMniit al)I)iem fromi 4 to 6 timevs daily over a period of 10 (lays
nas5 vIc t iv e iii cv er case. All eve cci it crs rlurt'iig t his disease (lesriled
similarly drazinat ic results with titlie sulfouliamides.

I'ciiicilliii thIierap "Y as not t Nd in an oi(f the adutlt cases, huzt penicilhli
obiiviltmnt was fotiid to be i iel cti ye iii th leiiaiit cases. Tivrotrciii. oint miit,
wvas also applied aiid foundi( to b~e eqlually iniiefect lye.

TIhiree cases, of g-oiiorrlu al O1hi t ha Imia respond(Iedh rap1 idly to peuiicilliii
iij ect c( in tra inuseti hirlv. Sniviars were ingat i ye wit Iii 24 hiotiis, and hospital-
iNat ion lpcr'ods were liin it ed to .5 (ha *s.

Ini cert aiii of tilie eve ceiitersi's sulfa t Iiazole a ml sulfadiazine were also
eipIloye(I withI equally good results. No0 inst aiice of sulfonamnide-resstalit or
peii iillin-reista iit gon orrhiealI opli thalimia wals obs'erved, althloiugh several sc
cases liave Iliecu rep~ortedI iii tilie lit era ture.

Aconsidlera ble nuium he of cases of mnieiigococcic conjuiict ivit is, which
developed as, part of tIil v pid em ic mn iviingritis occurriung. ill viiriotis; Armiy i iis-tal-
hit ioiis, wvere d iagniosedl anid treated bY in ilit ary opilthialm-ologists. It is
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probIaible that int atdtit~r many mlktt ildi cases wit hout meineiigit is were itot ding.-
ntosedl but1 were t reatted itcsf~ya otlwpecifi( (atarrhlall Contjunctivit is.

The writer ob~servedl a iti treat ed only thlree cases whitch were primta rily
Ocutlatr antd shtowed ito syst emtic mttan ifest at ions of tiny kind. Ini one, sulfai-
(Iia/A ie wvas adim inist ered ora lly, antd 5-percent sit!fat iljazole ointittutei t was
atpplied locatlly. In tilie othler t wo, the local a pplica tioln of 5-percerit sulfal'Iiit-
zol(' ountit ueitt alone was made. All 3 cases, 2 of which were severe am! I of
wh~ich wvas mitld, responded rapidly.

Simtila r exper'iences wvere reported from Army inst alla tions t hroughiou t the(
country 1. No instantces, of thle use of petticilin for iettingococcic opliti lalmia
were, rep~ort ed.

Sillfat t It iatzole oint mentI was givenitaitl exteinsive trial ini t ite t realtmentt of
aicute (cattatrrhtal contiuntct ivitis it Armyv iinstatllatioits ithroughout thIle counitry.
lIn thle writer'Is experientee, t ite dIrug proved to bte supJerior to aill ordlinary
ant tisept ic eollvria. or outt twtiet s .An epidentic of Koelt-Weeks 'onjnti ivitd tis
M tortlet a it excellenit oppor'tunityit to test title drug. int thitis dIiseatse; tt was found
to be almtiost unitIformly efflect ive. It Wval t'oisiste('tt * y (fflective atlso ilt bothL

plietliltt)(o('ciec(ontjuitntt ivit is atnd( thatit cauised Iby tie( BaIffidlis inftl~uel:ae and,
alithIotugh less, eflicatcious. Wvas still sutperior to ord ita ry ant tisept ics ill acute

statpit lot'otcic con juinict ivit is. Pentticillini ointmtoent (I ,000 untits per gt'ami) , Ott
ithe othIter htandtt, aItlthoig-lt effective itt pnttii mococcic andl staUpltylo('o('(i( cOin-

jii tct ivit 15, wvas cottsistmtitdv iitef'ct we ini tItlat caused by thle Koch-Weeks
bacillus titit B. infl ue -(I(

''The majority of cases of chtron ic calt arrhtatl coitjuntctivit is ill thle Armly

a ipeat re to be secol idat ,iw to chrttonic iblepltatri tis, eithter seborriteic or st a lhy-
lococcic. Ontly at few catses of d iplobacillarv lblephlarit is a itt conjunctit vittis were
ntot ed 1) ,- t he wvrit er. (ChIemothieratpy withi s"Itlfaithliatzole oiitlt mettt atttd pentic'illint
ottintent was moderattely effect ive' itt statpltvlococt'it bIepltalt'loCoflijll(titv it is,-
Very effective ill diplobatcillary blepiat rIIocotajunlctivit is, butt inteffectivye ill tb
orriteic blepII~laato.oatj iict wit is. Illt tilie mixed seborriteic antd st aplltvococcit'
type of intfectiont, sitlfathtIiazole at td penticillint ointtmentts, alt houtgh onily mod-

era t v!'Iv eirlective, wevet still sutperior' to othier meth(tiods of anittiseplt ic tretatmlenttt
BothI penicillitt antd sitifait iiiatzole wvere tt effecive t 4~ cojunitt(ivi tis caitsed by
severe mneibnoitt is. an pten)~ticillint ointttmaent seent'd to he tot ally inteff'ect ive itt
chironiic cot itc i scttelby (hipiolatcilii or coli formi bact eria. No cases of
ciitottic ('ott it tct i vit is catisedl by strlep)toc'occ(i were etncountttered.

Ilt t hree' catses of orbital cellitli tis antd atbscess of untdet ermintedl etiology,
sidfatdiazitte by mnthutI resultetd' itt raipid relief of sympt otms. Illt a fourthiI case,
c'atused by b~eta l emiolvt ic strtept ococci (petticillint senisit ive 1) * lab~oratory test),
wvits art etnpyemla of t ie( front tal sittus whtich prodluce(] ntecrosis of thIe lbolt( attd
ext etnded ittto tile( orbit'. P~enicillint failed to relieve tite cotndititont, atid radical
surtgei'y wats necessatry. C ottparable results wvith chemotherapy in this con-
ditioni were experientced itt most eye centters.



In foul. cases, acute dacrvocyst itis r'esponded rapidly to tilie ;Iill.iniin~lides
wi eii trealtmlent was started early . lIn oneI case. aitCi renirka I lC resti It wits oh-
taiiiedl .A p~ilot who hadl surV vC-el a plante crash sust ained at fractulredl nose
followed byv obst ruct ion of thI'. lacrimnal canial, withI constant elpipl~loa. Oral11
sulfad iazine thlerapy was started a bouit 24 loumrs after the development of alli
aclit e dacryocvst itis. Thiere was rapidl relief of aill symptomls, including aip-
Parenit fperiahl eiit relief of tilie tearing.

Th'le successful uise of penicillin thlerapy inl Cases of acuite dacr~yocvy t it is
was notedt in rep~ort"s front thIiree of tilie eye cenit ers'.

Inl tilie writer's experience, ulcerative blepliarit is (st aphylococcic) alm1osst
always respond~edl well to sulfadiazimie, siilfathliazole, or penicillin ointtment
althlougli perma nentt cuires were not olbtained cot sist en t I v. N ontulcerative
blephia it is responded less well, andl case's tlefi iiit elly resist ant to sulfathIiazole,
Penicillin. or both weneecouniteredl.

A single case of eryipelas of the eyelids healed very rapidly withI general
Penicillin therapy.

C orneal ullcers, usually secondary to st aphylococcic blepliarit is, were of
(10111110i OCClliTeIRce aiolig Army lperson nel. They( genierally responded well
to either sulfathiaizole or penticillini oiintmenit, although there were somle re-

cureIlTI ICes. (Cen tral or serp)igiIilolls ullcers caused b pniieunococci or st rep~to-
cocci were apparently Very uincommoin, but tilie few p~at ients seenl with titlie cOni-
(lit ion did well whenl treated'( withI either sulfonlamlide or penicillin ointment.
Thle writer preferrcml to treat t he cases by curet ting the ulcer crater to remove
itecroti nicat eriail and thlen (lusting in sulfadiazine powdler. P~enicillin solution
instilled into thle eves at frequent intervals was reported to have yielded favor-
Wbe results at several of thle eye centers.

Equivocal Results

It was not possilble to (determine thle etiology inl most of the cases of endopiký
I balmitis and panoplit balmit is seen i-i Army p~ersonniel, bult thle impression
wvas gained that chemotherapy is of valuie inl thle Prophlylaxis and~ treatment of
early infect ions. Inl four. cases, oral1 sulfoniamiide thlerapy, suppllementedl withI
topicall appllication of sulfadiazinle p~owder or withi sodliuml sulfadiazine by iou-
toplioresis. was relied upon. As it is well kniown t hat thle sulfonamides andl
Penicillin (lo not Peiiet rate ait all well into thle vitreous, iniject ion of penicillin
dlirect ly iiito tilie ~it rous iin cases of iticipielit vitrieouis abscess is clearly' iiidi-
ca ted. None of the six eev venters reported~ thle use of t his procedure, but one
(lit relport repeated inject ions in to tilie ante(rior Chamber inl tilie treatment of all
infect ion whiichi followed t rephiining.

Ill thle writer's experience, acut e mleibllmit is, even wvhen Caused by
Pell icilli n-setisit( iXC st iilhlylococci, (lid itot resp~ond app~reciably to sillfat hiazole,
sulfad iazinle, Peniicillini. or t vrot hricinl. This is probably because5( of the failure
of all thiese agetits to gain entrance hito the nieiboiniian secret ions, in anyi



niiiii't'ildlt nillouilt ()r ( ('lielnuiuot iripv niia laivt hiiit soilie AMl ini short ci-

ing thle voiurse, b~ut local t Iierapv was tot iiIIy intIvr(lect ve.
lIn one( casev of iivitest itial kvratit is which nwa treated by a1 coliuhiiiat iol of

peniicillini 'Indl ant riivelts t,\phioid t herapy, ait (total dose tif 2,22.5,000 unit s of
peniicillin wa.Is aldziilisiiserd over ait ()-tiav period. Thiere was iio evidencve ill
his case to indicat j t hat tilt kerat it is had beeli iiiotliietl to anly a pprecia I le

extent, alt houghzl favorable results froini penicillinl thlerapy of interst itiaul kera-
t it is laid bet'n observi'tllat t wo ot hera eve ceiii or".

lliv re cses of hi i' ow'tl it is wit ItI posii lye tests for syphilis were treated wi Wil

pen icihlil ill hiilrge doses. On)ie of t lit t hree paim ents mnath at tralriiiitic recovery
whiichi seeiied unqt~uest ioniably to be tlit(' resuilt (if thlera py, bu t thle other two
were' liliniipr'tved. one olf thle liree showevd :11 'v specific gra 1i lilonlll t oils
chialigs or anly obviou s physical signls of t lit diseas'e.

No icam-.; of4 gonorrh eal ii v tjtis were ol )strv('( orii repo~rted'( fromnt lthe eve
venters." bilt theitre was good reason to believe hIat t his Condititoni wouiltd re'spondi~
to hot Ii siillfoilI naidt' anti peniicillini t litrapy.

Failtires

A Ia rge serites of cases of iocpispeitci .t vt is wetret treat ed by thle siilftiiia-
uiitjlts, penlicillinl, and by t'onuil at iois (if theitse dlrugs with Iif'vt'r theitrapy. It

5('t'ils qjuitte tt''taici that ciitwno li'i'pv altivie tdid not miodify the' tdisteaste. Data
frtnt tall teyt ceniter's subst antiautetd thiiis poinct.

lI fon case( s of svmpat iietjt tipht hialinia cit'it lit'r sulfonainide 110r p)enictillin
thterapy iiotifietl th li'course of thlit disease inl ally waly.

Thirt'e cases of o('tlai' p'ipliigrus Wt''t 1rc tretedl first wit h sulfatliaziiie an
stibstiieiietly withI penicillin withlout nititlifjtat ion tof thlit diseast'.

F'jyt camlst of iionsyphiili tic (ptict n(ieuriitiis werte trieatetd withi sult'atlazjiit.
and itIaei withi penitcillin w ithlonut a ppre'ciabile i''sul t There wa-is gela'i'al aigrt't-

'Ii et in tOit dait a frot(im t, eyetvt ctnters that t his ('oltlit ion mas not aenabl~e to

Stvt'i'l of t lit evt ('tiiters reportetdt faiiluire to influtence liirpt'tic ke'a t itis
li 'v chientit litia py, which'\\Itws to lii bew1 etitx pect t't in View of t lit' Virius etiology
of thlit diseaste. Tiht wvrit er tri'idt in triavtenous stiditiiii iodtitlt, its atdvoct'ietd by
Allten, but obtaiiitet no i'tsiih.

COM PLICATIONS 0O' Ti IERA1PY

Reactions to penicillin.-Tlht' t'onio' it't 'onlijlict'aionl of penicaillin theliec' v
was thle tltveltopinit' of skin t'cwisit ivit v antd rsl'tan1h t ci nat ('il rit llt''ii it is,
This was notetd wjthI sigiifit'an t frt'qut' 10 follow-i g totpical lst' of thle tdrug".
(1ornpl ict'aioiis following initramuscia'clai' aiitl miist rat ionl wer'e limiit t'( to anl
otcaistiioal ii iticarial vut'ui t 01.
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Reactions of the sulfonamides.- Ciott t act dernia tit is was atill occasional
complication of local sullfonlamide thlerapy. Inl the Army, 5-percent sulfa-
liilazole ouintment was a standlardl preparat ion, and as a result miost sensitivitieIs

were to sul1fatilijazole rat her thian to sulfadiaziiie. Fortunately, thiey were not
stifhcieiitly frequent to warrant limiting- thle use of the drug,. nhere Were
almost nio (Toss sens-itiv'it jes to thle sullfonamlIIid es. C7 omplicat ions, following
their oral use were insignificant When thle usual precautions concerniing alka-

hlnizat ionl, blood stutdies, dosage, and ot her mat ter's had b~eeni taken. -No major
Compillica tions Were reported from I lie eye cent ers.

SU iNI MARY

Chemot herapy and antibiotic therapy Were usedl extensively in the eye
(centers of tilie Zonle of I nt erior inl the prophy, laxis and~ treatment of oculfar
inifect ions. Sullfit t 1)iazole, sulfadiazinle, anll peni('illinl Were emlplo~yed pre-
(loilinfil lit lvN and sull fit nilamiide and t vrot hricini oc('asioliallvy. For I)Ioplivla't ic
purp'loses. clelieot hera 1W was usedl effectively III peniet rating wounids of tilie
gl.ol)e and orbit anll ill 'enllrel'ge.Nc surgl'.(11 inl thle pr'esence of ('onijunct ivitis 0o'
blephiari t is. For' therapeuitic p~urp~oses, topical a1plplicat ionls of sulfat hiazole
oint menit and peii'llie lii oiiit iwlit wer'e usedl extenlsivel , ill local staphilloco('('l
In fect ions, pa't iciilarlY st apilvlococcic hlephai'it is. andl inl acuite conj unct ivit is.
Sulfat iilazole anld sulfadiazine were adliliiiistered or'ally ill the treatment of
trachiomla, acuite la('rvocystit is poiiorrhieal 01)111 ialmi-ia, miielingococcic Oplhi-
0hialmia 1, Or'bitail ce(lllult is, cor'neal ulcerat ion, andl intraocuilar Infections.

Penlicillili prlovedl Ineff'ective inl trachioma but was particularly useful inl infec-
t~ios ('aue 1)5( , v staphyxlococci, strep~tococ'ci, and~ gonococci. A limited niumber

of triials of t hese ag~ehi tS in (-'ol'neal ulc(eration anid intraoculal' infections by
imitolpiml'es~is and by' cornieal batlhs, were onlY pal'tiallv successful. At tempts
were made to supplement thle chemilot herapeuitic proper'ties of iiidividuial
dru'lg" by ('ombiniiil t hem, fol' exampllle, sulfadiazine with penlicillin, or by
('omlbining fever' d ierapy with penicillin or suilfadiazine.

Inl gener'al, thle results obtained ill the use of chemothierapY inl ocular
inifect ionis inl lie mili1tarY eve centers dlid not (differ' essentially from those
r'eportecd from civilianl cliliicS anid hiospit als.
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CHAPTER I

Administrative Aspects of Otolaryngology

Norton Canfield, Al. D.

HISTORICAL NOTE 1

Otolaryngology in the Continental United States

In World War I, a section of otolaryngology was organized in thie Sur-
geon General's Office 7 August 1917, shortly after the appointment of a con-
sultant in surgery. A subcommittee oln otolaryngology had been functioning
as part of a committee on surgery in the Council of National Defense, which
had been created 3 June 1916, and the first activity of the newly created
section was to continue the work begun by this subcommittee.

The chief activity of the sub,.omm-ittee harl betii tia'eefold: (1) The col-
lection of data, by means of questionnaires, concerning otolaryngologists
available for military service; (2) the distribution of application blanks for
the Medical Reserve Corps of the Army; and (3) the classification of appli-
cants for commissions when tile application blanks were returned to the Sur-
geon General's Office. As the result of these measures, a list had been prepared
of otolaryngologists throughout tile country who were available for immediate
or deferred militarv service. Classification anti rating, as in other specialties,
were on the basis of data supplied by the applicants themselves.' When the
data were unavailable or insufficient or for any reason were questionable, the
rating was clarified by conferences with members of the profession who had
been selected to serve as consultants in the various States.

The chief function of the Section of Otolar*yngology in tile Surgeon Gen-
eral's Office was the selection of adequate personnel and its placement in the
best interests of the military service, with consideration, as far as possible,
of the desires of the individual specialists. Otolaryngologists were assigned
to camp and base hospitals in the United States from among the physicians
who had indicated on their questionnaires a willingness to serve, mnd at the
same time a tentative list of assignments for base hospitals overseas was
drawn up.

S"'he Medical Department of the United States Army in the World War. Washington: Government Printing
0)111c,. 1923, vol. 1, pp. 453-456, and 1924, vol. XI, pt. 2, sees. V and VI.

2 The late Dr. llarris P. Moeher (1867-1954), then in the militar, service on duty In the Section of Otolaryngology,

noted, in many instances, certain inadequacies In training and qualifications. This was a revealing experience for him
and one which had tremendous effects upon the specialty. The resulting development of modern otolaryngology, with

high standards of teaching, largely may be attributed to his dytamlic leadership. [Editor's note.]
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The SC~ectio jol f Otolarviigologv, with titlie Sectionl of ( pli thlalinlologv,
(Iesig'liCe at type~ of hui ld ilng to bef ulsed in thle IU nited Staltes, for thlese special-
t ies and1( foi- t he specialties of bra ii su rgery and1( inaxillofalcial silger."A
simlillar biuildIi ng, was Ia t er dIesignied for usC ill hIospit als, overseas. A workintg
set of ot ola rv igoologic intrqneitsws rp e and d 1st ri bited to lba-e hlos-
pital11. Thie originl&. list later was miodified, ext ended, and1( standard izedl. A
list of inst ruments for the uise of tile special overseas hospital j ust mentioned
w as a iso pretpared.

Other activities of the 'Sect ion of OtolaryvngologY inlcludedl revisions of
st andards, of hiearing for admi-ssion to lthe Arm\-; 1alujpliticat ioll of tests fa)r
mlit ingeing1(; revision and rearran .iigeen t of regula tionls for mledical ad' isor\
board, as t hey eoliceriie1l otolarv uigologv ; investigtll fvl rtcos o
whlichl p~ur'pose 11 spcial coflhillit ('C WUs appointed: inaugu (ralt ionl of at programl
for rehiabilit at ion of (eleafened casualties; prepara tion of a1 ma !iual of a bstrIllcts

onl ot ohlrvligology (luring tble vair, published tii 19I)18 as M~edical War M\Ianual
No. 8: publica tion of a miont lily journl-1 and preparati onl and (list rib~utionl
(15 August 1918) of a form for nYionth *i!v reports of otoblarvilgologic operationls
ill general, base, and post lhospit als. These 1110110t1liY rep~ort s later became
part of tilie permanent recordls of tilie Surgeon General's Office.

The Scitool of otolarvngologyr of tlie( Medical Officers' Traininlg Camlp
at Camip Greenleaf, Fort Oglethlorpe, Ga., wias act ivatedl 8 May 1918, with
a student enrolilnieilt of 19 Illedlical officers. It wa-Is closedl ill Jai nuarv 1919,
after 90 student officer", had at t ended, 57 of whom were rated as qualified
otolarvuigelogists uJ)oll thle cotliclusionl of their st udies. Thie school was
fu~llY suppliedI withI instruments and~ ot her nlecessar. equipment for t eachiing,
inllcudinig at collect ion of auiatomi(i specimenls suppliedl by indlividuall officerls
specializing inl otolarvnlgology. By arrangement withI thle commiandlili officer
of tile ýMedical Officers' Training Camp, students ili the school who had coni-

pleted 6weeks oftraiuiling wvere allowved to give thleir entire time to

professional work. The course of inst ruct ion inl thle school of otolaryngology
was arranged onl a 4-week basis.

Ani otolarvng-ologic service wvas established at each genieral and b~ase hios-
pital inl tilie United Stiltes undler tlie( (directioln of a1 chief wh-Io had lhad ext ensive
civi~lianl experienc(e inl tIiS isspec-ial t\v. J-Iou lier, less experienicedl specialists
servedh as his assist ants. Special ward andi~ cliiiic spaice was assignled to oto-

lary nglogy0, ill aill inist allat ions, anid *in solle Iioslitalls, special opera ting rooms
Were ailso (lesiuila ted for thle ,pecial:tyv. Utilti thle Arms'Y could( supply tile
flecessar IW list ruimlenlt s in lladequate C1ui~lbei's, inidividlual officers frequently uised
their personlal equuipnillet.

"Thle chlief of tilie Sect ion of Otolaryngology inspect ed vairious hospitals inl
tlie Unit ed Stiltes' it) October 191 7 and1( ill .June' and( .Jillv 1918. In lilt(- October
1917, lIe( was at miember of a IpartY which made a 2 monith's toiur of ob~servat ion
overseas. Thle chIief mission of t his group) was to make ob~servat ions onl surgical
spec'ialties relatinig to thle head anid onl the( mnedical. car'e of aviators. They
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WeIre gviven am jple 01)1)0 11 lilt It' to ob~serve hlow t liese spec'ialt ies were manag~ed
inl (Ilie Enighlih a id F'rericli Army\ lios)i tals. Tu'le gron p als'o v'isi ted t lie miajori ty
of t lie Amlerica ii base Irospi t ail iii Fmrimce. At tire conici isiori of li is in issionl
atil ext erisi' ye report , wi iii recoriiriieri(la tioiis, wvas iiiate to) flie -Surgeoti General1
bv tile c-lleic of I lie Setinof(torrgogv

After tilie a rltist ice was signied . tire act ivitijes of thle 'Sect ionl of 01 olarlvii-
grologv were co.cr 1e1chel witi tiilie release, ret emlitolt, or. reassigntmnieiit of
its spetia Iizet I persoli i el. Tile st all"; of ion ispecia I ized lios'pi tals" wore red riced
to at nliirtinnilin 1)11t flie st aills of specializedl liospit als desigiia tedl to receive hteatl
calses. were ii icreased a itt st regtioier ed . Til e Sect ion of Otolarvi igology a is"o
collect et andtt t abhula t c1ii ist orica I dalt deii h vetd froml r'eplies to ci reula r lettel's
senit to all gerteral, irtis. anti p~ost lhospit als, Ill liuidit ion to mlat erial already in
tire Srileoir C cileral 's Offlice.

Atot al of 736) otola rvrigologists, irit(Iuitirig officers whio hiad been trained
Ilt I hut speeniltY vIll t lie cor1irse1 of I Ire war. -,I.\ct in ll tilknUlieti States Armiy
(luring- \Vo~i-h War i . As of 2:1 Novemnber 1918, 165 wvere' servrigl Ovi'ertse
(120 of whiom werte ass~igned to b~ase lioslpit als ) atIi~ 115 were a utter ortders for

overseasI.. Two Ii uinidred andi font v-fouri were ill servirce or' tliri(er orders Inl thle
Unitetd states (159 of thlemi inl caittorimenits antid base hospitals). Twvo lituiiired
find eighlt hiad been released from thle Armyv, and four had (tietd in service.

Otolaryngology hin the American Expeditionary Forces

Aconsultant in otolarvngologv to th~e line of comniunications was appointed
in thie Surgeon General's Office :30 Auigrist, 1917. Tflis same officer was tip-
poiritetl I April 1918 as seriror constilt ant and dlirector of ear', nose, and t hroat
surgery in tilie Amner'ican Expedtloitiuiai. Forces. At, this time, hie assumned

suprviionof all otorliirolarvng-ologic lpersonnel in thle N\ Iedical Corps overseas
and also assumed the responisib~ility for the overall management, of patients
requirinig 01 olarynigologic care.

As t lie American Expedit ioniary F~orces increased in nuimbers, the senlior
consul tartt founod hiimself unable to sup~ervise the ot olaryngologic services in
the hospitals in Europe wit hont assistance, and several experienced otolaryn-
gologists were apploinited as conlsultants to him. C orisultants inl otolarmngology
were also assignieo to armres arid corps arid to the various hospital Centers.

Services in overseas base atii evacuiation hiospitals were organizedI as in
srimilar iiistit utions in tihe United States, trinder tile direction of anl experienced
chief of service, withi suchi assistants as the needs of the special services (lictatedi.
The allotment of facilities was also much the same as in the United States.

Otolarymigologists were usually sent overseas attached to hospitals. On
12 September 191"8, however, six were sent over in a unit, but unattached, to
be available for quiick assignment as they were needed. A second similar unit
wvas put under orders 21 November 1918.
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hi'fir-st ottit volj-Nlogo~iSt sent'l ) i'5tii5 lt (111-11g, WVorldl 'O'.n I were part of
lit' comp jlementsIt of tlie first basie 1105)1 tiaii to 1"I iFiyei i ice. For sonic t lline,

thlese' oflic(T's WVTe a lblt to sli pj) ply lit i (e: i 0I oI la -I'oigorlogt ar for atll
Uniitedl Stltt's Armiiiv niili1tarv l N, persIlicl lil Fraiice. 1 11t ver, as- additionial
t rtoops lirrivel, at shiortaige of thlese Spec'ialists liecaiii evidet.ti Althloughi lhe
bedl calpacitv of miivl llosjpitiik, had beeii greatlvy iiicraetll . thle otoblarvilgoltigic
s(TrVICt Contin iuedt to Ihc comitluctt'tl for- sonIt'I( inn'l( byN a iileotc'r

frequenitly I hiadi "Iv addedt' respoiisIbl ijt\- of j~oiligopli ljIiiliiiologic CareV.
Event ~ It milv it ifoiial office wr e aliddedto thIeserv11\ice(s. ats jli, nosd
Be'fore' I nit ed "-t at es trop wvI5 ~rv act ively v cii aged ill combat, (isVIas(s

r'IT(11,1g Ot icin ot rviigologic ca' mr'iuchi t li samle ats t hose t'iicoiililteredt ill
We hi i it, an li! ach liospit at opcra~t,( ite ahagcdiplsrv evce it

tigli tlug beame mo e ii c st, mlaliy patitents wit li t t -vla vnologi1c ,otid i~t ti
Wvhich didi not walria ult I iospli alliza tion wecre evactilalted to Ipllsv ilitspi talŽ.; from

th orad ra, i I crepo d gloss ii aiipwr T ssi imtt

of 1 oi riiglogst. to lit'ý dIivisionis remt'tl jet tIilis situaiit ion.
Till s mlat I i, was reported't to 1lt'e ( 'i tel Surig-vori Amnerica Ii Expetiit ionarlv

Forces, by t lit seniior consuilt ant ill ot o~la rviiglologv\ iii a ett 'rdt et 15 J i~ly
1918. ini whitdi lie mlatle part icular menition of ont' convo ,v lin wlhichi 58 or- (60
patiti ISent' b ack from ii the ii iits for Su pposedt oto tIwla vngologr(Ic otilt i

act uall *v requiretl no I rtatmt'tit ait 1ill.
Ilii anot her let tter, datetd 15 July 1918 t.hit seiiior. consultanit rt'colinient'itl't

liii1 0 ol rvuigli ilt s Iii iitbilt' anid evacua ioll hospitalIs Should be assignieidt
to onle of the l)(rnlialitlit suirgitalI tt'anis. 'l'lit'v wo uldl Iptrtori lit the i t it's of
suricl-y asitat -lti e et not occutpie Il wit Ii thelt'i ownt spec'iail tdtit's.
forvliili in I his slin ~sierIj(Itit t hey wouldl bet inlimledialtelv alvailable. Thiese
inst ruct lollis wt'rv circuIa t ed to tW lie corn ma ut i ii, o~ffice'rs of evactn t loll ait id

mtlfoilt' hospitals by thet ln'adtinarlttrs of th l'mtleical anti suirgical conlsultanits.
Ini base' an thic nplospitals Ismiiprovemnit'its Ill t lit' oto tla jrvIigtitigi StII'r-

:,Ts \VerT effect ed I ,x tlit syst en ia tic Illis( .Int l oll oh' all offiters ili t hose se'rvices
Iil fulict iotall t'Xahlliiiiit loll Of Ilthe vtst ibularl a lpparat us. wvith IiSpcnial t'lipJliisis

onilift11 i1t1v of methtlod"s of e'xanikilat *onl antI of classifitat onl for retur itot t

di ttv. In a~ldit ion, 1 lit' Sttiior- ýoIItisltant , att fl( Slt'sutgtsItioj of tw l fit' hittor
of P~rofe'ssional IService"s, Ametrican Expt'tlit ionarv Forctes, lprvpt'l v r it ci rcula r
which outfltetl (hle rout un' t rtatiliitlit conisitderted adlvisable' for thelet (sionls of
tht' t'ar., nose. andl Olliroat most frt'qizt'titlv ('tittillitetretl.

A Spetia Iheatd hiospitl aI(BHase' Ilospit al No. 11 5) arrivedt ili F~ranice 2 St'p-
t('nilbtr 1918 anditl unmt'tiatelv bt'gla i to futnlction ait Vitli . Inlstruet ionsi for

liet- disposi tioni of Va riouis ciitet'Orit's of t~to~la rv ig(olt~gic pat i(jt'i s w' issiit't I
4 October 1918, antI it was dlirected't thatt thiose' whoit requjireti prolongedl or.
spe'cial I retai livlt't shiouldl be s'ti t to this iiist alla l oll. Baste H ospitail No. 115
allso se'rved tIs at cete~ tr tof inst ructIioni for officer's who11 lit't'd't pract ical trainl-
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if g ill t he reco lst ruct ye surgerY of 1Ui t tie (lIits u It ICs or wI Iio requiiiredl I n t rI Iet iOn
ill methods of rolit it e fr nct jorral atil-al test nw5-I!,.

Otolaryngology Between the W~orld Wars

Ini tilie niterval lbet weet t he First and Second World Warls, civilianl speciall-
ists, regard~le'ss of their specialities. hiad lttle op)'ortuiliit 'y t bev rif

cel(( speciality practice ili tihe Army amid didl lit tie or tiothititg to c-reate sc
opportuiilties for thIemiselvyes. NI elicall otlicers ill lie Regularl Am'rriv, for
their part, hrild onlY limited 0)por't un ilties to progress ill tire practice of a1iry
sIpecialtvy. ( 'ivilnuril sp~eciallists5 were ustually*X consulted foi' palt erit s who re-
qtuiredl speciallized care, a rid specializalt ionl ii tile MIed ical C orps \\aIs niot parl-

icua v eco ragd, u le tu y publ)1ish ed lin 1944 hut carried out 2
yearl's earl ~ier, shiowed,( that, lin 19:19, onily 21 of thre 77 officers lin thIe Regullair
Arm ,y NMe(heal C orp,, whlo wvre ('certifiedl 1),y the vatriouis specialtY boairds hiad
been certified I1v thre America ii Board of Ot o~la trgo1lrogy)r\.

ADMINISTRATIVE POLICI ES IN OTFOLARYNGOLOGY IN
WVORLD WAR 11

Ini World War 11, inl contraist to the early dlevelop~menlt of a sect ion Onl
otolaryrligology inl World Wair I, anl otolarvrrgologic brn-21ch was not estab-
lished inl the Sutrgeonl Genreral 's Office until July 1944. 'Ilre impeturs for tire
(Teat ion of tit( re lmn 1( at th~is titme wais the( reorgainuizat ion of tire Aural-
Rjehrabjilit at ion Program11 for tile Dllefetred nI 211( a11r(l of fHearitig (p). 447).
Unt il thle end1 of tire war, tire activ-ities of thle ýoursulltati t inl ot o~lar\-ngoologv,-
N aij. (la te LtI. C ol.) Leslie E. N orrisset I, NI ( , were limit ed almos10t entitirelY
to tdint progrilrul , iris responsibIilit ies for otolairytugology inl general being ni
dentall to Isl-, dut ies itl connect ion wvith tile Auirrl-Rehiahilitatiion Programi.
Tihree civilia ii collutistitats inl otolarynigologv (IDr. Albert C'. Furst erberg,
Annl Arbor, MIichr. ; Dr. Dean riNIcAllist er LIlerle, I owit ( itv', Iowa ; and~ Dr.
.Johnr NMackenzie Brown, Los Anrgeles, C alif.) haid been appointed early ill thle
war. Tireir furnction wa-ts erit irelv advisor-Y.

Aconsuilt ait ill0 otlarv\Ilrgology\ b~eganjl to function inl thle Eutropean r"'lie-
ater of Operationis mrt Augurs 1 1942, a mon01th aifter thre P~rofessionial Service

D~ivisiorn waq set ii l) ill thlad tIen ter. Ini no otiher t hater of operat ions, how-
ever, was at consldth ant Ill t iris special~ty appointied, 1111d ururiforim a1dminlistrative
antd clinical] policies cliur thlerefore be reported only from that theater.4

3 Kuhie, L. S.: The problem of Specialization ill the Mediicat Services of the Regular Army and Navy Prior to the
Present Emergiiency. I Oirl New York Acead. IMedI. 201: 495-51 r. September 1944.

4 Vni1vqs othe titr 14stlta~I.ted Ostibseqrierit sect ions ill thits chapter are based on the annual reports. withi accorntpanying
exli lbits, of lie senior coiisntutant in ot olarvntrolotry. Fuirot ealt Theater of 0 perai otiS 1411( on reptorts submit ted to himn
onl his instructions, after D-oiay by otottiryngologists iii charge of the services in that specialty in the hospitals inl the
F. tropean theater.
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ToItiiiett thle otolarvit~gologic livedt", ill tile Liiropt'al a i'e t er of O pera-

Etdinititi 1). Fowler, *Jr.,. NI ( , served ia, act ing consuli t anit ill ototlarvllgology
fronm Aug~ust 1942 un it il Jiaitnuary 1943, M ien Lt . Col. dlater Co'l .) Niorton
Cianfieldl, \( , was ord(eredl to the I lwntttr us sentior* coinstiltanit iii otolarviigalogv.

Futnctions of' tle? Senlifir C onustltanit in. Otolaryn gology

The seniior consultIan iii o to altryiigolagvy con sultedl with ttlie ChIief Stir-
geon af thle (hlien t and ith itiI i'tl f snrgcil caiisiil titut oiltiall tmat tersi of proft's-
sttitiil policy in thlet field of ototliirviizllatzv . its well ats oil till pha ises of personne'l,
hospital niaiiageienet, equlipmtenit, n sut ppillies5. lit was rt'sjolsiiblet for I lie
jprep~tat joolt of proafessioinal dhirec'tive., conicerninig thle mtedlicatl anti surgicanl
cart' (d o a li ryiigolagic casualtie.s, aittl its, thlit war !-,,, :-, .Olit~tlm thde

chlttitgt' inl prafe'ssioaitl policy which werte implemeintedl by I lie Ch'ijef Surilgeon.
For t lit' most pait, however, Co'loneitl ( 'aitfield's chi ef Imca its aofecarryintg

outt htis duie ts was by colitslt at iou withI th loto atryng-olaggit office'rs assigiied to
hio~pitals. Only ant' tour. of hospitals oil thli'e Continenit was muade, inillviat'titelY
a fte'r D)-day, but most liaspitals in thei('UnitedI Kingdlom wvere visited att v'urioiis
mt t'r-vals. Du)trinhg t hese vstsurveys, were ca rrie'd an I and d iscussion s
n~itijt ed (m'a rtienjn theatenttr poliit's, e'quiipmientI Sitppl ie(', personnel', ant prto~t-

fessional caen t.Seriouts an d11Iiffictilt (.use's wert'(I examinet Ipe'rsoaiilly. Anl ade-
qunate tinumb~er of the more' routi tne (cases- we're ob~served to as('(rt a jit thI at thlit
t reat ment rtendered''t was of a supe~rior' qualityV. D~ecisin S ol pr ~iofe'ssionail polic'y

VlT' Madte w~it hin tilie reg-ulat jois anti limit atijtns fixetd l)*v thit War De)tpartmnent
a ad tile t hitatetr conuniantler, as we-ll its iii accortin act with local conittitions, of
iroop) concentrat ions, pr'oximiityv to other hosp)jtitals, tiit(] the stat us of combat.

Retommendat'ititions for t rantsfer of pat ients Aver(' always intetrpreted't in the lighit of
Ithe'se coiisitlera t oits.

Regional Constiltants

The ,sAst em of regional Iconsultants inl atom ryitgtilogy Whtichi was developed
inl thle European Theater of Operatijons wa-s the natural toutgrowthI of tile shor-t-
11gts of specialist perisonnel lit tlijs field. As hospitals wt'r( conicenttratetd in thle
Unitedt Kingtluim beforte D-day, it wa-is stoton obvjous that niat v of thIem wtere itot.
self-sufficient in rtespect to I t olaryllgologv antI at her speciallt ieý itit that tile
solution of t he problemi was thle esta blishiment of hospital centers. with regional
c'onsultaints in tile Various spetcialties5 as'signied to rach Center,. Since tablels of
organizat ion made ito provision for rtegioinal coinsult ants, Offictrs appointetd to
these positions cant inuted to serve as chjefs of service in the hotspitals to which
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t hey were att Chice(I, t heir 'olistiltzfint (liltties being cairried ouit. inl addition to
theiiirglr dtlities.

'-wv~l1 cciitei's weire esttablishied ini thle Uniitedl Kinigdlom biefore 1)-day. Eatch
Avas composed of 12 to( 22 liospitals, a iid each hald its owni coninindiiail g officer'.

ince thle co'nt ers wer'e forniiilly ill opelat iol , t ie( palper syst cia of leggionl l coni-
stillt a iit s liecaiii at pri'lictcatl inea us of providV inug. sliecia i ized I(ai'e. WI el i balse
sect ions, were est abllishied as thle tievaUt ei xpfiioledl, althiotigh tio actinal 1i-

('envs of thle I rotessioni il -vriv ics D)iv ision wals perm itt ed, regionl conisult -
aints ill nied 1('1elind11( sIli'gerV were 2111)10111ted, aind regionail ot 0111ryliigologic con-
stiltlintS liiict iiiotll t hrotigli t hem.

The regionll1 consim Itil111t s proved ext remlely ti I nl li dd it ion to th euir
own niiwor as cli iels of se('tioii ini gelvrail hiospi ta is, t hey reportedi regniahi'ly to t he
senlior. conlsiltanlt conicerning the tjlizility of pi'ofcssiolitil ('lire slippIlie(I, tlie( ineed
for aidditini e011 (jIllipililent a 11(1 iiisht lliiielts, the opera t 111 of tilie sumpply S'ervice,
lia I sinihiir lull t t ems. They allso recommlienided (hat111e"' of pelsoli lid, 111d( t hey

persolnilly zisstiiietl thle respolisidhlity. for thle care of d ilhicult cases.
'I1llw gI'onij system of hospitalls wlis itntouce Oni tie ( Aomiiieiit as sooI alfter

1)-day a is ltilitai'ry exigelicies per'mit ted', 1114 regionall colistil~tilits iln ot olaryli -1
"gology Nwere a 1)1)011t c(I It %vils lecessti ly to decpendli(uponl these ('01 siiltaii t s
ralther hieanil *v, sinice tilie ex pa iisioii oif miedicail fa'ii it ies to keel ) pace with Ii ii i-
I i'vy opera ti 0115 nidu e freq hlvlt I IelsoliaIll (ot acts by tilie seniior' ('oliSIII tla it, ill
oto 0N11 '\uitlogv 1iluiiost pliysi('lilly iimpossiblde.

Been umE of such Ilifiil t i' v ('ouuidleraton itS s ti( liel'lpid advlali('e of 'oulibliat
trloops, tlie( forwaird mloveuuienit of hioi51)t ils, ainh the evnli'itiitn(1 oif ('lisualt ics to(

hle renti', thle regioiil-'ohistilt liiit systcni (~l uiot fuinct iol as et'e('t ivl on the
( omit iliclt as it dIid iii thle UAWite Kiingdloil. Wit hiii thlese limlit ut ioi5 hiowever',
tile s * stei cm ws nmost effective. lIi the weeks afte ci 1-daiy, l'egionial ('olstiltaults,
in the Alsaicec.N orma lunly, Mie, and1( Seiiie Base Sec'tions lissistd iln tb li46lige of

patjelit 5, tlie( examniiat ion 1111 trei'ui erit of diffhcult iieS nd shifts of pro-
fessionall personnlel. As thle war prmogr'essedl, thle operl't ion of the system became
more aiid mor'e eff'ect ive, aind the otltstaildi(ng work of mantly hospital grouips,
ful'iiished the fullest justification for the poli('y of brin'uginig thle paitienit ill needl of
speciallizcel otolau'yiugologic clare to a1 spe'iall~izdcel Citci' iin wh'ich lie cothld be
treat ed by a comnpet ent sIpe(iailist.

ASSIGNMIENT AiND UTILIZATION OF OTOLARYNGOLOGIC
PERSONNEL

Otolaryngologic Personnel in the European Theater of Operations

One of tile first (luties of the senior constiltant in otolaryngology inl the
Euiropean Theater of Operationis, a study of the assignment, of personnel in
relation to thle needs of a position and( the( ability andt exper'ienc(e of the phiysi-
ciani assigned to fill it, was also a continuing task throuighout Iiis mission.



Inhit ial 1 sig'illllenits tit were Ilt'd oil th lit ls5iS of ani officer"spJc(ial Iist 'alHiig. -,
whiichl had1 beeni ggiven 1), thle ýSl igeol Gencteral's O ffice after ali evaultat ion of

Alt I ougrli every 41Iloii was miadle to assigni offivers to1 ''ut (-omcfite isIi I'll t e
withI thlier rankil an pr iiofessionial (jlalifi(It'a n t t01.1his was not aiwa ,v., possilble.
C liniical abilityv aloine dlid not always qualify aii offlicer' forthile aissiumpt ion of
responsibiiulit ies lund~er mlilitary, circiumistantes. Att tittes, t hese aind ot her coii-

sidci'tit oii' iiceess'itated thle assignimient of a1 highIly quialified otolaryiigrologgis-t
Ito 1 p~osition tof Iessci profehssionial resp5lonibil~ityV. Finially, per'isonaility diffi-
cuilties soiiiet luins dicjt a Ited chani ges ill aissignimlenits w~ti'iIhich hoict icallY liad
See~uii entl iirely a ppropr'iatIe.

Tabile" )if olg-ailizat iton for liospijtals sent to the Eur'opeaii Theateri of
O perat ionis provided for oiic otohui',viigologi' oifficer ill claiss A. nioine ini class 11.
401 iii class, C , antd 53 in class 1)., Otolaryviuzolozic personnel ill thic Iheat ci
ini thle 3 mionithis before 3(0 *Jtiii 1945 act ualh v ('tniisitedl of G) offlicers iii c'lass A,
54 ini class 13, 186 hii cAss C, muth 119 iii class 1). Theli thleateir was cleaily
overisupp~llied with per'soniiel ini thet A anid 1 gi'oiips, anid, to mnccl the requlire'-
niclits of thlit tables of org~aiiizat ion, specialists with I lt'e Iiig~lic'r rat iings were
obligd it to serlve ini pot dcsigiit'd foir officers w ithi loweri r'atlings.

A iini umbe of phy isiciani s \\.Ito specialIize ~iin ohi arytig-ologgv aliso specialize
in,. ori ha ve 'oinsideale''i~( kniowledge of,. oplithlalinologgv This dual.1 a bilityv was,
reflect ed if) lthe N~I (S lassibdica tio of' 1lt' spec'tialists iii thle E~uriopeani Thea terl

of' ( pci'atiouis. Th'le same classificationt number \\-Is used if their abhility inl
b othI special it ies was equail, buit diffl'ueieit letter 'is weret uised if th li' v weret mf(ior
coinpmtt't in one spt'tialt or th lit'1hier. Itidivid una I ssigni umeit of' ot olar * ii-
gologist s anid of otola uvi g(Iloggist s withI traininilg an e ttxper'iienice ill ophl al-.
nit 0logy was possible in 1 7 di fferentI catetgor'ies ii t lit Eu ropean TIhea ter of
Op)ern t ions1.

lIn all, e'xclusive' of officer's p)erfor'minig admin iiistriativye tIut ics (who Iceft
spectialhty prIac'tice ats theitir Arm 'v iri uk inicreased I) anud oif offic'eris of 1lthe Arm11y
Air F~orte-,, 364 metdical officers wh'Io had suiflicieni I ua iuiiig. to qutalify them
for spetcialty riatIing in o~tolai'vig-ologgy reached Ilt'e Euiroptean Iitheateri. Oine

)t tdaruig~ohlgy. Of 3143 officer's classif'ietl) v lt'e S uiugtoiio (ieiitral 's Offict' as
speial'ii1izinig ill both Iiot oharynigology al( oiph11thI almiology, 1 7 wt'u't cer't ifitetd by

lthe Amei'icani Boartd of ()tolary-iigology and! 8 were also ce't'tified by thlie
Ameitcutani BoardI of Opli II il Ioltggy.

Assignment of otolarynlgologic personnel. As a ruilte, otolai'vugologie
(If icet'rs senit to lt'e Euiroptean thleater ini gteiitral hiospitails Wi'(' c'apable Spec'(ial-
ists-, w~ell qualified to fomm 1lth' nimctus of spMt'Itt gr'oqm. Fourz of thle first
six geuicral liospit als which arrimlt in th li ALiit t't Kiiiglom hadl two ot olaryn-
gtiltgists o(ii thliru st afl's, oiie of whlom was sli'~uio s uniiIi thle pat imai Andi~ begani

Ii The$S clasifction Symboh~l for at ohryngologist m"wa MO 0MW3 wtith the letters ''A,'' ''I''C,'' and ''D)' itidiCat lag1
the ligrev of p rofessiontal p~roficienc(y.



ADNIM NiSTRAT'IVII: ASflA ''r 3S7

to iliiI''im4 withi tile ii'iivall of fldliitiomml tltiols in the theater. Ini thle nmen-
ti hut' thle surplus offl'tice \\-a, frequ ienlylac PU(ed onl detaclhedil litYv i'let'wliee 01

Wh'Iel the tabldes of l'".-Iiizat ion. as. r'evis.ed in ii ll\ 1943. begzan to he
r'eflec'tedill thle asii'inciilit ofi peioliliel to hospitazls. geiiei'aI hiospit als arrivedl
ill t(lit, United Kii igioiii withI only~ oiie (00h11'v gologgist onl their' stnitl*'. AsV
the niumbier of irops in the healer sleauil ,v increased, it became impossible
for it singzle of Iicel' to liandil thle otolarvllgiologit' patilent load of a ge'eullva
hosita~l zi. nlita aaddiitional offhicer. withotuit spiecial trilng a 1l11 1 1Vl as-
signed to t lie Sect ion ats assist anlt, eitlel' Ilelialla neti or by 01' 1W systl Ci of' rotat ion
Under'i this arrangzilleuilt, thlriee offliceri whose traininiig inl otohlryuuzology laid
been iiltverruiltv by i thle wair were aide to 'ompl)et e their t raining, and were
later' quialitietl to assuuile Specialized dut ies inl other hospitals.

St at ion 10)51t a Is, ill coult rast to genieral hiospi talIs, wvere not uniformly
511 jplicd withI 01 competen t Specialized personnele. The t ~i1 le5 of org'anization for
ai Statio h01lospHitalI providled onuly a sinlg-le offlicer to car ue for b)ot h ot ola ryiig-oiogv
andii opli tha I nologv . an ith le officers assignled, while t hey wvere usuially coin-
petilit inl olie specialtyv. were seldoml qunalified to handle thle otlier slpecialty.v
Thliis situma tio gav e liseto 1 lii unvieroms difficuult ies. The t rantsfer to geuier~il
hiospi tals of pat ientis need in g Specialized carie seemled, oil1 thle sulrfice. to solve

lie probldenm, but act111 na, v it didi not. For' one thlin,,,, it was ii wvast e of miliiiar *v
1iii1i l)(b~el' to tall isel' pat ienits, who nieededl old*v minlor procedulrles. Forl
allot her, ill scri'iui 'onditiiion.s thle probl)em was 11oI oinly one of thera py but.

eVeli 1110i'V importanit . onie or liapgnosig: thle fituore hniziiui(relient i anil actuail

ollone il ialy ase dpened asitalwaysdos plprmtian tc
lecisiolis. Thie s;yst eiii of i'eggiohlaI (ol'0115 t ats proved very useful ill inllli

sulch casts, anld thle senliol' consult ant was- also firequenitIly av ailablde for prompi1t

conilsult atloll. If thle difflicultyv could not be solved ill eli her of thlese wa *vs, aill
1)a1tientls whoii r'equilred specialized ot da ry Iigologic ('arie wer'e promp11t ly I al11-
ferret I It) gi' lleil 1105)11ills.

As of' :11 I )ecemheu 1943, 1 st at ion hosp1 it al of 750 beds;, I s"tatin 11)1 105)1i ii
of 250 ImetIs anil 2 inistalla tions a('t lg as genmerl hloslituils anid WIN a IQ-tl1

dletachied offliceirs frl'ou general hospitals in lie Uiited Kingdom dlid not) have
lie sel'vmces of ot olau'vngologist s. Ill thlree othler' stat ion hiospitails,wel

trIa inetdol iliilgs wer'e in elia ge of lie ('omlbillel sect ions of ot olur-n-

go logy and oplithilialmologvy. hut t heir training, inl Ootlarynigologv was5 oilv
"wlihit t heyv had r'ecei vedill medical school.

Ini lie 14 mtnii lis prt4eeding V-E 1)ay, appr)ioxim~ately :30 geneiral hospitals
of 1,.000 1bed s each a irivel in thle Eu ropeanI TheatIer' of Opeirat ions, withiout
well-trai'i illv otolaruyligologist s. D)uring t his period, it was extrel'eel.,v difficult
to suppll'y competenit speciiilizedl p)ersoninel to t hese and othe lid 'pl~lit als, foi' a
numbiiler of I'eiisoiis, us follows:

1 . The niumb~er of specalists nainbiaIe wit houit 'egaril to whevre I hey were
assigned. d itl iot equal thle number of NI OS :3126 (thle 01 olaryuigologry speicialty
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rat llg) positions11 thlit were sp~ecif ied lv Owli tablle" of' orgai/iat loll for the unitils
inl the ilenat er. Afteir I -da v, alt Iiotnlgi lie( tot iii ola iv ludologic load udid iiot
ris il pr'iopot loll to tw lewnreased itniti1ber. of patienits (chieflY hattlhe casuitaltIt's)
Ill hospital, tilie lilililiber of hlospitalls to he stallfed w~ith ISpecialists iiicreased
faster t han thle 1iliillleer of specialists who heellinie aivaila ble, with Iilie result
that i112111v hospitals 11iath to be senit to) the C ont ineint with liot otolarviugologic
lpersoiliel.

2 . Attrit ion of specialists oversells wvas inot coitipeiisateuh for' b)*y replace-
ielits troiii thle Zonle of Inlt erior. IDuiring~ 1944, thlree ot ohla twilolo, rIc offlicers

had to be revt tinied to thle Zonle of Initerior becaulse(It ofillness: I foiurthI was
killed ill ani a irplaitle c 2ah id , at thle elid of thle yearl, two utit hes were rea~dY
for rtunto thle Uniit ed States for ph *ysicall reasons.

3,. No relplacvenlits were availablei ill tilie thlea ter. Tell stat ion hospitals
had origiliall1v had hoth oi (bohall gsta lind oplit hahiiiologists Oil their stall1's.
hut, b),y thle end of 1944, nline of these hald beeti depleted of' eit her oiie oflicer.
or the other to supplY iliconilig hospitalls which had iio specialists Inl eit her field
otil their. stalls. Il a a few itistalices. h1'Iigh ly trined sp~eciallist., w ho were origitially
alssigned(,( to st at loll hospitals were t ranisferred to geliieral hiospit als. inl which
their. ser-vices couldl be Iliore eflicienit l litilized. 'fle.Y were replaced Ill thle
stat ion hospitals by mlenl oh' less e.NperieliCe or% occaIsionally, of' no0 eXJperi(1iiCe.
At teiplts to iiidlice specialists (Irawillg flight filayx to transfer fromt thle Armll-
AIrore to groundll~ eonhibat or. service linits were, qulite natiiurallv., seldoml

511 (( ('5 ft i
4. Beca use of considera tions of in1iii t1a1-Y raluk , w hichi alwa ,Vs hiam pered

lie opera tion s of tilie sjpecillItY. of ot oil) rv i iology., movemenit of officers fromt
onle lInlt to ailiot her was slow, and, even whent ak recoinlmenala on for t ra nsfer
hand been approved, weeks frequet ,11 tv plassed before it wa-Is im plemeinted. Ill
(Iiis Sallme connlect ion, tilie d ifference bet weeli ilil lli listia t ive lpolicies ill fthe

MIedit erralnea ii anid F'liropen ii Thea ters of ( perat lonls ma(I1e lit iliza tionl of per-
soiinel froml thle former theater wh~o arrived ill thle Europeanl theater aifter tile
fall of Romle co nsi herab I v slower t hal N was dlesi ra ble.

5.After 1)-day, in s it(of tilie 1i rgei t liiedu for special ized professional
care ieat cell a ill locatiotns, solliet commluiand(1ers and1( soillie arilm , V1 srgreons, were
most rel i (tlictiit to release sfpecIl lists, fromt their part icili lr onrga iiza tionls, e'vein
for temlporar1y dlit *y elsewhevre. Ill tactical uinits. ill wvhiich complJetent medical
officers were 1I rgeitl * v needled, t(ilis rlactaice wats und1(erst anIdabIle. 1)1rt ici 1111 Nl
Hin view of tilie Ieng"thI of tittle requhiredI to obtail uille(icall officer, geinerall (lt V.
replacemlen ts for thIese losses. Admflinlistraivtle ob~ject ionis to thle removall of
specialists from hlospitauls withI hell *vy specializedl loads were also frequently
enitirel *y just ifiedl regardlless of thle needIs of ot her hios pitauls.

Not at great ma11il.%, chianges lil personnl ad vere recommndnvied inl general
hospitals unit il tile st aging Period begain, somel 12 weeks before 1)-day. Thlen
otolaryagologist s wvere frequent ly ordered onl tours of t enpolulrY duhty, some-
times for service inl the specialty and sometimes to serve oil dhispenlsary teams



if) t he sinaging a rca, Oil general surgical teamls, or ini speci'al Ic(adres as geineral
Ilied ica I oflicei's.

()tdaryll~oloogists wvere a1ways as'signieuI to liieuiosuiigicaI l and ilaxil1ofa('iit
'einteris. The , v~ \\re seldoili iissiii'(ll to evacitiiit iou or' fieldl hospital',, blli if

tiley ,v wre. they were usually at tachied to iiiaxillofacial tealins, so that thecir

Professional utilization. A pproximna tely 95 p ercenlt of tilie M ed ical C orps
oflicci's triainied inl otolarviig'ologvy were so assig'iied in thle Eu'lropeanl heafter
anii el'sc~~ei'e that their principal dtii les had to dot withI otolar'yngzoogyv. Their
as'suigilviieii varieid fronit servic'e ini iiidlln't c~l(eniter" ill tw lie lie of fliteii 'ol'

to sericV(e inl fieldl hoispitals overseas. Withtin this i'aiu.e, thi liu'lities varied.
Wlietlie'l or not anl otiolarvt1(golo~gst was ut ilized to) the fullest exteint of hi,
specialized ability depended, ill "geiieial. upon speciial Inifiltai' ci rclI liast aiinces.
incluidiltur hi, ra uk , thle niatture of his assignmluent . and~ his ci'iinhuianiiiglu officer's
app~jrec'iat ion of thle ililloltanlce of pr'ci'se' sp~ecializat ion.

lIn ideial 'ircuiiista ln'es inl overseas hospitals. Ilie otolaivug~olo'gist , uponl
direct ordlers of tile coiiinianiulli offliceri' devotedl htimself entirely to) this spe-
ejalt ' . Ini otheri iiistaiices, depningliii (chiefly up1)01 'omblat inecessities. after
his owni sp)ecial work hail been'i 'ompllete hi le assistedo ill "geiieraI surica~eil pro-
cedurlie",such1( as debridenicilt anid thle applica tiou of casts am!~ ini U lteiois liello
surgical pioce( hres. I'mii er less fa vora uleo ciretlust a lces. hiis own Special wvork
was haNIt edwIie lie soerdt as a genieral suirgical assist anlt or1',U a siii'gical wvardl
officer.

Rtedeployment.- Iedeplovmeiit following, V- DIay illt rodluced fuirt her
lprojl~leis goigout tof thle short age of ot ola i'viuologrists iii thle Eu ropeani
tiea ter. which was derived. ill turn. fromt shiortaps ini tilie Zone( of Inlt erior.
The problem was additkioiul *v compl)1ica ted by tilie necessity of effecting" rede,-
ploylunn't ill accord ancec withI specifica tions of t ables of oi'g-a iizat iou anad ill
rela tion to thle inld iv idu al ofhicer's physical profile. leiig-pthI of service, and p~ersonial
priollenis. St ill a notheir anid by it ica0 i a smll onisidera tion wa's tilie
-ouin till"u ng eedIs of trtoop~s iin tilie Europeani Theater of' Operatioois duirinig. the

periodl of iea Ij lst mi t. mmyols on (lit V a uid t ose being staged fot' redeploy-
Ilieiit chiefly requiiired outpatient carie. a lartgo, parit of whIiicli was cariried ou t in
opli t Ia Iniolog'ic anid ot ola rvng-ologic onutpat ieint d ispeinsariies.

The ullet Iical uniu ts t o he redelployedl requiired , accord inhg to tables of organ i-
za tion. 496 1)1)11thlalmologie andi(otolarviigologic officers, of whomn 257 withI
NI ( S (lesinia tion anil i'uu k appi'ora tv U)t fill thle assiglmenits were available
iii tilie European Theater of Operat ionis. To fill tilie remaining, 239 posit ions,
thetre were availa ble iin thle theia teri only 140 otherci officei's, of wvhoni 15, onl thle

bmass of cithliei grade or NIOS rating, were ('mlnletdey tuunqulfied for t he posi-
!oiis to be fild. I ld thle w-ai' (Oht inuied. thletre would have been 114 vac'anc'ies
iii thle special ties of ot olarvig"ologgv andui~lt01)1 tliaologr mci'eliv for tilie hospitals,
iles~igia te fi or' redleploymnetit, and no officeirs in eit her specialty Wvouldl have
been left to care for demiobilization and Reserve units. The background of the



A Ief'it waIs t IIIItaIItahllouiz tal)1e,~ of ot'-ai I I Z.a ionI for Ithe E'tI'>lo peanllI T'IIa tt' cl
Opei'al Liill c'ilh'd foir 65 officeers III tI It( I o speeialt les. act 111alv Owli tlieatei'
was Shiort :,99) tolli(r', for thn' 1ratlt' andI \IOS till wirs rec(Iiii-ed liV v these tables.
Mlid thle shor-tage was ai'ra 'at ed %\hell reileplovriileit lieed, a'llose.

i[OSI1 ITU 0L OHG N Ii VTN AND I)MIlIN ISTR VFION

TIie tall~es of (rali'za iit tiii for iiiedit'al installatIloll's III t lie etminiluiietinca Iis
'OIIVn provided thlinthle sect ions olf otolai'yllgologv anti oph11,11ialolo-v shouild
lIe set upi a., at Joint sect ionl untdlci the( section of' "euiera surgerv. \\itl hi it her :III

tioll v;i&l )lo"i sI or'an ophi t ha liii1olo-zist InI cha roze. Thit t esi rabilf tv of rt'icin'ili
lie miiberie' of' major seetio1(1,111 in h lospital \%,aS thet rat ioiatie of lie planl. lIi

piost inst ances. t lit uraueii'i wik vt'tv w\ell, t hiomiili as a mIt'.l siie(tssiill
tpel"t'titli was thle result of' goodl personl,1 rTI'latioiisiips rat ivit' t haul Ilasleall ,
SO~llitI on.ilzlol just as I'i'itioii andi Inieffiiency' w ere' frequtent ly thle resulit
of' Iiit'oupa t ihilitY of pt'rstilit 1it's.

Aksa t'ira 'lt. taiiv~ pa.titlits \%i It ( ist'ases and illiriejis of' tli' ('vt's or1 t lie
t'a. 1(St. t1' thriota~t wtr'\ r'teli tvrviiv~it~~i ilititzewrs

Thir\t're Vtt'' lilo%'vt'(T. 50111VV1' X t'oll;totti ttlthis policY. In1 a1 1iilumllt' of hlosp talIs.
dt'iital patientls w t'r*'t' also t reatetl tnIl t est wartl.s. III solit' in1stallationsl. whit'ii

lit(' tpt'rative loatl wasI hecavY, paItIt'Its \%itIil acute tonisilliti~s titld upper rt'spir-
aitoi'v infectionls were' tretattd'(hon thit iit'leit'al wa.rts. to~ niininIIIze thet risk of
Infe'tctions tli act'tve siuruzn'aI wards. Ill st'vt'ial iiistallatioiis. whele Ianlzt' 1iitiii-

Personnel. EXpetrit'iCit' 5tIii proIvt'd t hat It waS almiost iImpotssiblel for a
sii'-Zt o1tolai'\iil~oloIt st to hianitle thlit oiitpatic'nI service oIf' aI -tnaral 01'. staltitlli
hlospItall I idialtltionl to thle wartl servic'e. operat ivi' work, eouisulliltaionls, 2m11
n'('(tiir('(l adniilst rativt' work. AV~wl I\';i t o ttIoa'Ii&jI-\ ltIoi.,sswr'asi~itIlt
jililili' w~as reI'tiiii't't to) hiandle Ilt'e paper w\ork for tilie dental seviceiv. Ill a
ilillilI(r (If' hospitals, nuiberih'ts of th lit' lt'ht'l Atlimiiiist rative Corps' latt''
i'elit'ved spetcialist., of' a1 ia.'gt' an1olilli olf tlit(' tlttaii which f'trmti'lve occupied~i't
immiteli tf thit'it I itn'. PI-Isollitis of wvar wvere' also ttfIll Ii tIls tapacit V. aiid late
iti tj( \%lt war otolarvIg% Iol(Igist S t're i'elievt't of' somie rtlut'joe work bv lie as-s~ign-
uncuit of' pi'isoiiei'-ol'-\\ar uIedit';il offlicei's to treat p)uisolivit'pr h(istoiiitI.

N iiisitlir CIt''t wa1s (z'ir'alh 1v 'xt'eilt'tit. Ill iui,1nv hospitals. however, I lie
t hioret icaliv tdesirable pract ice (If' rotla tion of lililses. inldn l 01t atio Mo

tiighit thuttv. dlid not worik to) tie h t'st advanltage of' tlit'. otttlai'vniltltrICi serVIit'e.
This was pntrt iciilai'v fria' inl hv (lit pat ieiit tlispt'iisar1it's, ando operating~ I'tltllnS.

1liitlert' it'. bes't c t'ci (Illst a iit's, a niinui of 4 to 6 mnont is is rt'opir't't before
ani Inexpetrientced'( i1i11--w. however capa bie, hbettollleS I ijIoIIroIghi- faiiarII1 w\itIil
illst runie Its and e('(lilnplenit , special trneatmnenits and1( dlressings, atnd opera t ilri



r(ooli1 t(chniq(1ues~, I rid tIli rig asist illice tit t it( 0l)era t i g t able. Rota tionl of ward

Miedical Dpllepar erit techliiiclars. Itinder. the directioni of ward rune, o
thit(, \%Ilioh' proidOi~ed ljtiniorInly good(aI for- ot olIII Iig 1ologic( pjat rents. 'I'lie

sa ie lfficult ies, Ilu)wveer, wvere vicoiiiniIered concerniig heiellia ~it., iii(
11111ses; t here wa.Is failure to a 1)recilate t hat It is ess('it jul to inive Iperma nieri
Jpersollnel for' thle iliost complet enit f Inrict loill IgI, of a1 highly sp)ecializedl branich of
sritrgeiv. While hiosp~itals were operating" onlly III thle Vl iiteo Kingdom, enllist ed
ajuhineri were dergoing- t'rjjjp It~ Iciea Iii ta attestlI(, sa rietIne

lhat t hey werve carr-vinr out their Iniedical dhitic'. Refresher lbasi(-tr I'mIll Hi
P1)00og1aIlls wereV allso frequment ly institutted. As a1 result, thle ot ohi ryv 1igologic
service wals fre ier t lv andi Iseri.ously,\ dIisrupjted. Casual enillistedl sublstjttrtes,
however wiliru Yt hey orke I, proved eli t irelY tnisat isfalctor*v.

Consultations.�- Pol icies varied lli respect to th e iiieclia n1"lsn for I .11if id I ri
ooiisuil tat iolls, as well as, ill respect to thle condoit ions for w~hiichi t eY were
re Itlest ed. lThey* were liari1lled Iin thlree waYs:

1. 'I'lrou~zli ohiaiiiels, except Ill enierg('nCicies.- Ill sonlit ilst allait ionls, onlyv
tosnlttolis inl hospital were handled Ill this mann111er, corisniltatilolls Inl the

clinlic belwin hiandlled(letlv
2. At slpecificd periods each da ,v.---Tlie hours 5lpecified for conlsult at ionl bY

lie ot ohi r~v iohg~ic service were mIiaole knlowni to aill wa rd offlicers and 111 rses,
an1d amlbula'tor 'X patients were thlen sent to the( clinlic for conisultatiomn ando
treat ierit . O t her conistilta t iolls were hanidled thlroluidi (.1lin1ln1els.

3. l~v (lirIect referenlce from the req nest inlg" oh licen. to thIie outolaryrigolo-
grist.- It was; the (zeiieial opinlionl tha1t Intine I imne anid paperwork would have
beenl savedI if t his inlet hod hiad beenl liniversallY appllied, since thle miitmber.
of conlsultl atlolls In1 rolost hospitals was very largre. The 1 87th Ii( eriral Ilos-
lpitull, for' instance, averageol 15 oorstiltat l015olls l 'n the Utriied Kir-Il-loill
for niai*v 111011tilis, tlie( majority for t rautimatic lperlorat loll-, of thle tlial~alic

enivilbra ries, trailuria tie (lea fnuess, and~ compillainlts refera ble to tlie( sin ises.
The I I th Ii enleral IH ospit al had I ,663~ ot ola ryv riologi (' onlstul ta iolls" inl 11
lliolirtils; arid thre 216t h (jeriral Hlospital. whlich furnctiorned as, a station lio-s-

pit at for 14 monthls, averaged 400 ot ola rvrigologic cornsulltat ions. per mont h
(Irrgmost of thisl' periodI.
Coopera t ion I etw~een thle services was uistall v excellenit iii aill iiist alla-

tionls. AS at 1.ile, conlsult at ions Nvere frequrerit and fruit furl bet weeni tw leoto-
ha rvnig~ologIst arl~l th lie maxillofacial -sti rgeoi and1( lletirosilrrgeon. In somle

hospitals. thle otolarvr igolog-ic ser-vice sect red part icula rly g-ood resurlts by
lie est a ilhIisl en t of at (lose liaisonl wNit I thle rad~iologic service. Th'le radliolo-

gist was fu rimilsled withI a brief hristor-Y of till pat iernts referred for exanuirnia-
tionl arid thle filmis were reviewved withIi1him . At onle instaillatilonl, all pat iernt s

Nvi t Iiup per' resp~irat orv inlfeetionls- wevre referried( to thle radiologist for a clheck
of thle paranuuusil sinuses. This was believed to be of much benefit inl the



t'Vlliiiititoil and1( treatmetniit (It ally iiifettioin ini these cax-il es. Al aniot her hios-

Ilit'll so tInailyi patit enlts it'ii'etl to thle otolaryli"zologit' clinici for ('olillildil t s
releralbe to tile ear"s and l sinuses wer~e found to daen(eltal foci of infectioni
or' imipactionis that the praci(tice tlevelojped of' liiiviig, all otohlryiiggologic patieit~s

Records.� lit ev-ery ho.ospit 11. tilie qulality o~f lhe recorl" depended chicfly
lilIoll the ('tlliis'i'itiolisiless, otf ilie initliidiial wvard officeir and the quailiity of
adminiiist rat iton. Nu llerltltli tliaiilt'5, all of 11 Iliiiior chia1ractI er, would~ have
jijittlth le (Ittohily ig~Z~olo'it it'('oti's illwi' ath((jutne simipler to not' aiid of gret 'i

periria iieiit vallue: onit Ilit whole, hiowever, tillt' folrill;\Xr sa't'SiIisfac'tory.
(o olif"et e'iit'5 of iliiiitll , y' mledical irecoirds w~as a mat1 t er of grea'~t iiijor.-

t'fli'('tiyt'ii5." andt Somelttiimes' the actuial outcome, of -"Ilb. ('(Jiieltittt'tiiit

\%a- fit'(jlent'ily illatit t li'it priocedurei's about11 thle face, t it(' exact natulre tif

oIf Ilt'e alitiiini soiiitt iiies failed to state mwhethr or nott a pa('k had le'n H0Ls'h

Ill lt'e absl)5'lt't' it sIt'tihit iniformalt ion oni thspoint, fillt er traiamuat ic p~ro(edurelt'
MVtiV Otl eli requiired to detterineit whiet her oir not it hiad bteill.

FACILITIES

Assignment of space.- Facili ties for otolt t ,hli'v golo~gn' work ill b othI thea
Uniitedl Kingd~tom antd oilithe('Coiitinient (helweitht't upoil thlit fliiict io of thlit
hiosplit al antd upontil tle basie t'oniistuiltion (If Ilit' buldlin g, uised: t hat is, whet Iier
it wats it fixe'd 6'vilicii st rud('t 11i' t(npor~iaril* ('O ronw't ti to liospi lal use, or at

q uouisot or nisse- lhut (figg. 1). An evaenia tion hiospi tal , or ally (Ither insta am-
tioll wh ich Illovedl frequen(IItly, necesarii ly wormke'd unider'i whlat a 1110 ilte ( to 1
fie'ld I ('011 ions (j.2). Ilii tHIis tyv p of ins~talla tion, t here'tfoire, p~rovisionl was
mande only for sufliceilt space for a hair hiangiig lightI, t able' for luedit'liiuiilt,

and1( inlstru'lmenit s for dh~(ilspensay 1iipurpose, op~erat~ing tablel withI adequte(laI
light inig, and tables foi' inist ruiineits and linens.

Ill I1155('l and (jiioiISt' Iliit , ft( leSpace providled for thle ot olaiyiigoloiric
aniit ophi thialniologgic clIiniics was usually adequate and could be ada l~ t' by
ini i ividIuial inigenu iity ac(corin(ig to spec'ial nleedhs. As a ruile, a commnon wait-
ing" i'own \\as used for b)othI ot oryltiigologic aind 01)1 hlilmologic Iltimt jnts.
At Some1 iinstallationls, in whlichI the wvait~ing room also ser'vedt as a treatiment
roomn, blackou t Curtains wverc used. to pr'ovide a darkroom for transillum~ina-

"iiliet i ltU iiav ese i ri a iles asather a-ec ngIi ila Oi.Iicluetiil ih seien
sklurlit lolls ;is I iiiing itil Shelter of tili type". :is Well is e(IIJIIiNIet . h~h9lliV( :111 giiiiiaiiieii atilspeaiel, ri eVenI 1ii01riey.
It ilsi ilielijies all iielsoiiine iciireri toi stall I lie, faeijitis As a uila? li of ciiii iveiii'iie, lersilriliii is iid eisc sei 'indeir
:k -epilite lieadiiii Ill this %oil we
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FIGURE 1 - ae r, niose i ld tihroat cliniic of the 348thi

I';Iiw i 2.-'In, var, niow, anid throat clinic set up ill a tent.

41 t7 --- 27
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t1441. Ini miie inlstfhallaion, a veryV >sIisfzlc4I(4 I'l% 4a1\140l1 NXn. imlllII44ised4 ill .1

Ill (4versc4as i11aII:Il iohI-; Mlihii occupl1ied1 fixed4 c'ivilian) str1u1c11'S li~c . 2)
fac4'ilitis 'm 4. 4lI;'\IgL,4I)h~gic wmo'I. \\vre( on! the whoide1 snisfctrY 11a414l' migh0lL'

1,,\ irin and I he4 p);1ac11e111en ()I* 1;1s4 s(44'I\4'l were' 4)11411 l14'(4'>>Sar 1(4 p)Im)i( It

4'4Ilipi)114'11 Ill a fe4w il1lstalwv'4. it wn-, 1144'essaI'V to w\idel ('I 1(4)o1'S- to 1)4erl~in

paissiug-c () I ('44 Mw a Ii IS and4 II 4I~

Wardl facilitie \\~elv lsoiI5 gener'Il4'II Saisfactory1' thlflhiLlI1) ' some ofi('4'Is,

Separate 11' 1>' 4 14l1J) )1lI' )III'l mitivt .11dlstl J)Itvil 144 l 114' u4' cII h

p'll Iltils.
In 84114 14sJiI als, )oldalyVIgl~)14)gi4 operlation.,-, includ4ing, majorim Surg'ica~l

pl~l44'4'l1ivs'> \\cr 414' e ill4 Ile l~o'bllIaip'll1en clinic4. 111i5; p)1111 \\:Is' 4'll~iI4v 'IV I is1-

1"Ic~m. ' v to the Stul', ý4illvc it18relieved 144ll (1)I' le r lm sbi l

114 1'I llaI'l44m s1)440411 \ andI4 it u vq1" an aircmv( ow1I~lI w4o~iur' \I4h(Li

Since4 it p)4'illim ' il(l114 1184' (411 Il(it- mvi l cx~I w 'J4I'ic'14'4(Id l)4'i>411 4l. 111'c l1>' W,
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tile (dispeinsary for sti r-gival pro~ceduri ies ývas iti iat vidarii diviesra I )-ale expe lientt
whlei tile manii operatingy rooliiis w liali(Jillg- huge liinlers of cafsu~alties.
III installations iiot pr'oviilei with iiSpecialty operating- roo)011, thle dlecision als
to where operations slioul(i b e done Was u1sually a-riived ait after consuilt at ion1
by tilie colinianading officer, thle chief of tilie surgical sect ion, and thle
Cd ol a ryIigologi1st'.

Equip ment.-Oni i. uin.r -inii uniiiii otolaryngrologric equiipment in the way of
ciirt ables, and simlilla it ems wvas provided for hlospitals overseas, anid many

uni1ts ilesigiucil aind malde I heir. ownl funriittire. ( toiarvi ugologiMt at a 111111I iber
of jliospi t,-1 ajls sugest e that at chli ibI e prov idedI for otolaryligologic ti ea tmiivits,
whilch), like the( (dental chicould be dismantled anld carried inl a niluinnittn of
spa ce. Malli of licers pr-elerred to luse dei it al chair's instecad of 1 lie ot olar ryn-
golog'ic iu r pr-o vidci antd I orrowci I f mi\licil wilicver possibIle. It was fre-

tilen t I pointedi on t tilidt 1 lie provisloi of a second~ chair for ot olar~ iigologic
cva tilivleti t souild Save a -ren t dleal of timeit.

I Ahit bullbs or t lie Amliiricaii scrcew-bilase typ)ewe Nv pracv c i tillot a inable
ill tilie Eiilropeali 'IiTheat er of ( pecra ionls, :1a inI iiflictilt ies arose whenl those su~p-
pilied for. tilie portab~le otolar-vilgologic examililling.- andi operatingo-rooml ldilll)5
bturnedoi )t. Th'lese were aJpp1iciitl*v the oidl t 'Ivpv of Ianipfls for whinch bulbs
wvere not sup~pliedill tinIle tables of equlipmenvit.

Most (Illoliset and 11(1 ielsel hitits were wecll hieatedl andl were p)roviided wvithI
wvater-soft enling out fits. IHeatinug equipment w~as not, always Saitisfactory,
however, in fixed civilian inlst alla tions.

Instruments.- IDoring ft(li 2 weeks in which the senior conisuiltanit in
otola rviigologv for the Europeani theater was assigile( to dlitty iii tile Suiireoii
Genleral's Office before hie wvent overseas, hie reviewved thle auithorized tables of
equipment for thuis special ty but had time to recommend on1Vly inlor clia ng1es- in
thfemi. Duig143 as the professional service was observed andl requiiremenits

were clarified, tile Supply I N ivision wvas requested1 to make numerous other
changes in equipment, chiefly thle (deletioni of obsolete it ems, redluctions inl thle
number of items p~rov'ided in excess, increases, fin supplies for installations carry-
ing heavy outpatient loanis. andl the provision of certain special instruments
for the treatment of spec'ial otolarytigologic conditions.

Chiang-es recommended in) thel tables of equipment in 1943 were seldom re-
flectedl *in tile provision of instruments overseas until 1944. Thereafter, as thle
resuilt of these changes aind of the ex tra-ord linarily capable medical Suplply service
in the theater, diue supplyll of iiustruinients was entirely satisfactory ami( their
distribution was genlerally excellent.

Ani add(it ional (hifficultv in the( provision of specialty instruments in 1943
arose from the heavy losses in Atlantic sinkings. Several hospitals arrivedl, for
this reason, withiout any specialty equipment at all, and for af time their opera-
tions threatened to be ('urtailedi. Tito situiat ion was remnediedi by cooperation
between tile senior consultant in otolaryngology and Brigadier Myles L. Formby,
thle otolarvngrologic consu~ltalt. inl the Royal Army Medical Corps, and many
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sp~ecial it Clis suppe lif~) ed thlrough~l Bri tishi sources. At 0111' period,1 b)causei'~ of

possibiility of relvil" etigcitirtely U p0ll Brit ish solrcvs.

The chief tliflicultY III tile uise of Brit ishi suppl)1ies arose fromtiie(clilii jlt

(1illerexcevs ill term i tiologv, whicihi caulsed conifusion illtilie Itse of the i r' -:1a log
niumblIers5. Thle sutpplY dlepots were mlost coop~erat ive, htowevter, and( as" thle
reIsult of a surveY bY MIaj. E. P. Fowler, Jr.. NI(, ill tilie course ofi which Uniitedi
State.sýrll catalog niumbilers were at tach'ed to Bri tisht itvems. the situationt iou w
cla rifiedl and tilie di fficultit es ill respec't to slitppiY wvere evenlt till ii coiiipiete ci

ob v iat ed.
Ill evvlitatitig tile comimenits 111)011 equlipm~ent Ililiae by otolarvllgoltogic

officers, it bind to be rliemembered( that p~ersonial desiresan ii 1( u osyirsis til-
Ioulit ('(iv coloredi ma liv of t heir reports. Otalarivtigoiogv Is a1 51)((in IllIt

whlichi Inllyt slurgeotsl- delevtlol Itndiividull pr)fl-tf'ctices. anid It wouild be( oi)violl~si
timpsi blt)5 Ie, its well as unllfair, to (evaluatiae Army ,'~ v i eqipmen't otil a t lly ' su h basis.

Tile majori Iv of offlicers who were crit ical of equli pmienti and isuppl))1ies were fail- ill
fttijiit t itig tilie Tersoliall b~asis of t heir cri t icisms. Notiethleless, cvrt a ili ad(verse

Oil th lit irst inlspectijon of llosf, tasIn h'U t(( K inigdom ili FelwiiarY
1943, th lien~'ior (consul1ta nt ill 0)o,1 oh lriiol0,--og l)St'r\e(i n d t o to a1 Setious
gt'tera itdi ei 'icietit' ill ectric t'tt t'po ', (1* def ic'its5 ill 5't ictio a 1)1)1 rut Itus. etuldoscopes.,
aillI a 111ionlietet r ((l). 397). Suc(t ion )uip weret( lisltihlv iti sttlhit'iciet sllpphV but1

hatd beeni eqluiIppetd withI Iliot or's rey(1 tirilug ii0-Volt cmi'ii viit ' hih was, usually
Atii a v-ilab h1' for all prac t ical purp'hoses-, th eretfot'e.Il 5thes 1)11011) Nvt'l' ill shortt
suplllhh. k,, of 3i.Jnur 1943. only ont' hotslpita uii the Uni'Lited Kinigtdom had
full t'litiosttlet teqluilpmient. Thtree otheitrs iiold most of t il' tit't'ssar ,v itemls lult
lac (kedt suchl t-'seltia 1 'l equiipment as bailt ter c'N ordls, suct ioti tips, a nid lbloli('i o-

5t'ojict forceps.

1.A lack tof plilllO'l forceps of all t , pes for nasal wvork. As a. re'sult, anI-

2. Dteficits of I rao'ieoto 0*1 v tilli)("; ill evaeluat loli hiospit als, wllos( sit pplit's
Wtere tdepleted '( by tilte fact ithat tral(ivItot onn izvti pat iet'ts wt'e le(cittessn ni V

at ('( withi t ulhes ill sit ii. Siiiida r defici ts wert' obstervtet ill somle fieldl hospi tals,

:8. Ati iliaolteluacY of small nlasal specu'la . One hiosp~itail, with Ii lonit ofl 50
or1 mlore' pat ienits, dlaiY, had otil *v two of Ilthese inistrum~lents.

4. Atn inladequiate niumbeltr oif (tuttitigr all(itipil'tt iiittriaslaliisl

mett Is, hioughi t here was 11510111V al eitxtcess5 of suhi(itlistrt'liliet'i 1 as vt'hiltloi(
cuvttt'ett ' andt ob~solete( anltra'il Irocaris. Onle hotspi tal hiadl six sets of Nioshetr
ethltoal t'lret't tsiflld two not i oke ilts(lttI',111II ilist tlllieits for
eteXtrnaul a1pproach'i to tilie ethIilloiid~s anit spheltioids.

Thle Ilutst un11iversail cotplaintlu ill ic('t il(li lg. itistru111(1iets had to do wvithi



"short ag-c' of t olisillee toli)v inistiruinllivits. Toiisillect oil V, evenl whele st rict IN
Ii11ited a~ccoIdillnZ to (directive", Wvas tile ('oiilliioiiest of IIl elective otolarvrli-
grologi( jprocedilres, but onlly I snlare wasti liorized for a uiglieral h osp~ital (of
1 ,000 bieds. ()iie evackla t [ilu hosp~ita)l ha icithl her Sriziies uior tonsil forceps ill it-,
equipmenit . A suippl * of forceps, Wits fi ually , v Itauiled, bt111t t ile hiospi tal oni-
timie(I to lack sniares liiitil tile lived~ Wits slipJliedl fromt capItuiredl German21
equlpli~lent.

,N Iat [Inv officer" (01)11)11 i lied a1bollt t Ilie typ~e of snlare s upp)lied , as wvell as, abouit
tie qu1ality* of tilie Wire. whlich wats likelY to b)realk at ii (rit ical nlOilt'ultiii In lhe

operatilonl. Thle commeinvit wvas genlerally iuiadev that Wirev shouild be Suipp1liedI on
spok, Whel t ws retitorpreeitit Nvais likely to b~reaik at tbIle b~endsI,

esIpeciall *v after it hadI beeni stored ini a (laflhl climate for aimy 1(Iehit b of timie.
,\ lost of tilie (lit icusils list ed (oliceruied suppIlies provi( Ie I ill 194:3 anid

ea rdv iii 1944. 11* 1 945, comIIa ilit s abhout tile (11liahit a tid sulippl V of inistriui-
menV t s 11(d great lv d ecr-easedl, aifhtliogli t here wvas still a (leficielicv of inistNil-
mnen ts for Junior in t ralnasal proced ilres. 2111t rad 1 tilt tilres, I11astoidlect oillies, a 11(
Ia rvuigeal opera t lolls. C ert a in equipmenvit was also not satisfactory. The
sli (1iolu maclic ii e provided (It em 377,500) Avas mutch too ligh t for tilie loadl
(exIec t edl. It sloioIld have hiad a1 ouie-hlfl hiorsep~ower mo1tor equliJppedl for-
50()-60 c vcle en rrv t , wi*tt Ii a at tachied t ra isformier to use 1 00-23() volts. It.
vollid also have lbeeii Imp~rovedI by 121rger hot tles, 2)11( a larger rota21rypim.

Au let rcalyligi ed ~a01la llrvhigosope shjouldI hav\e I)eel) siipplie I for eachl
hiospital1.

Equipment for auditory testing. -ThI le e(Iuil)inehit for aili(itoryv testing~
\\-as tile illost iiiisiilti-fa(ttOi-\- otolar\iwuigologie ei tiipiltelit s ulplied ill tilie Euro.-
peall nthlea ter. Some hiosp~ital1s had1( 1)0 tin ihligr forks an c1(1 (011( not carry out
(Iil eSill) jle(St qualitative te(st s tii t il thIiese iiistr ieii cit s Avere seciured froml stores
of caipt ured Gierman hinst rumetit s near thle (11(1 of thle fighting in Etirope.

Thie sit tiat ionl ill respect to wa11iont s n~ Iot satisfactory at any time
inl thle Eu ropeait Theliat er of Opera tions. Wh len thle senlior constsilt alit ill ot o-
laryuigologv airrivedI ill thle t heat er inl Jamitary 1943, only thle 5thI Genferal1 H ospit al
possessedI al aidi 1 nie(t er, and1( 2 nmonthis la ter t here was still no0 Current availa ble
for its uise. 13y 1944, 30 a tid ionuet ers had belled)(elivered, 1)1ut ever'- onle of
theml hlad beenl received ill a (12) lulig('( ('011(it ionl, and ext ensive and timeic-
('oI1SIii)llhg repa irs W(r iecessarY bieforie t heY (could( be( used. British soturces,
tliroughij which rep~airs hall( to b~e m1ade, coulld nlot haliiile mnore t 11211 ouie per
wevek, wvhichi nea lit112 tha, ait thle end of 1944, mian iv hosp1 italis still lacked t his
('(Iulipilelit, althloughi it was esselit i21 for (letermiuililig thle degree of lieariuia,
im ~pai -irleli t r~esult iuig fr-om bldast hijuin-es amid( ot her causes, as wvell as for the
ideleit ificattloll of niialiuv'erers.

Th'lese d ifficuiltiles 'O~l t linued t hroug-hout thle host ilit ies in 1945. Numerouis
1111(1iomet ers arrived (111 mag1(ed hbeyoii( relpair. Thle hie(avy condenser inl thle
[lst rumlen t , whIiicli was nlot seculrely* fastenied, frequ~entlY becamei loosenled ill
tranisp~ort 2111( (Ililsed ext elisive damiage. Auidioniet ers are' of such de(lica te
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('Ostri'lit' ol t lint tvvii I iilsi t ini thle WIN iiite Ikinigtoni smniiie es pui thlini oLut
of comm issi5on.

At the enld of host jut ies. tit volechitIisioii was, iniescapablle thltnt audiometmers
Iuset ilk civilian at ologyv wer'e not Sait isftactr1 for iiiil it alr pu1rpose" andt that
s01111' Sptciall tyvpe of i istrui'iilt st 'l Vl tmoliuigi to tolerate overseas sli ipiiieii
iii ist In'devised if miii Ialrv niecessi ties ever aiga ii a rise. .At t lie close of t lie tig"l I-
it!g ii Enurope, it wa-is thle atdvice of thle senior conisuilt atil t ill 01 ala rvtigologgv thlit
uioii of thle inst runieiIs iii thle thelien I b e brouighit hack to thle Uniiited Staites
lan 1(ha1lt thle stock be disposed of oversevas. filr wvhalt ever it migligh brinig.

PAI E U N'll IA)MI

( flicja Irteport s shiowving'. thle iiiiiu her. of paltieii. IhlospitInalized onl atalar yni-
gotl0gcsrvcs poie no iniintlic of (1 lt li' r'ead paitieli load, eithlier ini thle
Zoiie of Intetrior' or ovel'st'ls. Thiis was 'I cit'll becilist' of' tit laieirgt' oil pat ieii
tlisptI'iisi't' operaltet ini 'oninecttion with eitve'r*v stat ion hospitall nii( nmost
"lt' c(al hospi talIs. I ininr g, 1944, iii Ilt'he i 'Arpt'ati Theat er of O pera tionis,

. t 42,500) paien'lts weret atliilted't to otoalaryhigtoltgit' wilrtls, atitl iillrt)xi-
a1kttclv 102,000) ('onsultatioins were answe'red oil otlier wards. Duriingiz Ili'

Sn tillt' peri'od, appr~loximiattely 434.500) indivitlial visits wt're miiiitt to ot~palt i('eit

I i-pt'ilsa 'Iies. lIn thle Uniitetd K iiuzdoiii before 1 -tla *v, thlit out pat itent loaid olf
Somet genert'ial aiid stat ionl iospil als was otett'i 40) to 60) percen'lt otolaiyligologgit.
aint ill iiiaiiv iiistallat ioiis thlit ottdarviii-ologgic dispeinsar'ies wvere exc''tteede ill
Size oldv 1)y tIh' arthlopedic dlispenisarit's.

'Flit otolarvilgologit' pat it'nt ltoad. likt' th clt' chract er of Ilt'e work, varied
iit't'wtiiig to the' proximlityv of the installaitionl4 to livoit'tlilil~a roops 'Iitd its
tlistailict' fron t lt'e act'tive lig~litig5r f'ronit. At the 52d t'nt'ral I lospital in (the
1. iltttll Kiingdomn. fll- instalice thlit averairt tntpat ilitd loatl per nil~liah ftr 22
iiioiit s wa 1I.800). Atthie 21thtl Geeral~ I lospita.11 which funictionied as a1
statlion hlospital1 iii lt'e Unitet't Kiiuztloni f'or' 14 miont s andit which st'vt'tl
thloials,11. of troops iii an~ :dncvt'iit ni:ir-shialliig, area befort' 1)-day. bt'tweeni

( itiitral I lospit ills, inl lig-lanid about SOO1 pilt ients Wvere Sen('t'ii I ea'i toith IiifterI
DdIY)t~ in ilie owit pat it'it dispeiisarit'.-ý

'lThe e'iiiriztxperit'n't' of thlit 29th IiGenerail Holspital as, it miived firont
onit Itn'alit v to iinothele Inia be cit It't s typical of tlit' fumnd aling pat icit load
:111dl th lit' ffetrinig t'iaraictctr of' work iiiiltr vai'ionis p~haise., of miilitiir' condititions.
At B~ristol, Eiu'lliiitl wvi-'r tlit' hiospitail wais stat ioiietl f'or 1's IlnilthIs, 666
iimll int, itit ntd 5,1312 otptlat it'nts were trt'atetd. 211id 501 toperiationis wt'rt' per-

f'ormeid I.. Al Lti6:t' Bt'lginiim. whiert' it Il'iitict ioiiet f'tr S 1111111t s. (6 uolit Its before
aiid 2 ninithitis nfIv'ir V- E, ln~)~i, 377 iplipa t, itIit liil 2,S90t ontipattielits ee
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T h~e point was made by tiumerous otolaryng-ologists in thlien final reports
that while Imany patients Seeni in tilhe out pat ienit d ispenisaries were eventunally
foundu to have no fpatliologgic basis for their comiplaints. it frequentity requiredl
miore timei a ml4 etlort to est ablish that fact t han it did to trieat those with
obvious (Iiselses".

EVXACUATION AND DISPOSITION

Evacua tion an id (isposit ion policies in t he Europeani Theater of Opera tions,
chiangedl several timles, inl response to milit iarv necessities. Before D)-day,
every sold ier. who1 could possibly be kept in service was kept, even if hie could (10
only limited duty. So urgzent was thle needl for conservation of manpower at.
this t huev that men were ret ainied ill service who, from tile otolaryngologic

Standpin)it , wvere below tilie stand~ar'ds for induct ion into thle Army. As the
resulit of the samle policies, hundred., of soldiers arrived from the Zone of 1Interior
with 11(lroiiic ot it is mledia a 11(1 maistoidlit is, b)othI conidit ions whiich Wvere likely to
be exacerba ted by tilie conidit ioiis under which tilie Armly livedl. i len also
arrived from thle Zone of In terior suirering from (leafniess of vary ing degrees,
lnoiwli , under some circumstanices, it wAas possible to remledlv t heir disability

lby thle p~rovisioni of hiearing&, aids, (p). 444).
Of licers iii charge of large out Pat eit dIispeiisa ries at stat ion hospit als,,

part icula rly ill base set ions overseas, frq ueiitl c alled at tentition to thlermultiple
prolblenls of dIisposi tion and~ reclassifica tion whichwriii tvr hrodiieed by thle
iiiadeq nate examinat ion of soldiers or by* t heir incorrect evalua tion b~efore they
were'( senlt overseas. The task of ma king fit for duiity 01r otherwvise (let ermlining
lie disposition of soldiers wvithI severe sept al (devia tions, hypert rophiied anid

d iseasedl tonsils. clhronic su ppira t ve ot itis media. cliroziic sinlusitis, aind severe
degzree, of deahiess was very hiea vy. Resort to simrgerv in such condit ioiis was
iiot tlhe r-tlt, excep~t ill very ii rg('mt casts, anid iii most iinst ances recassif'ication
proce inres, with Iiappropri t e recommenida tions, wvere aiccomp~lishied.

( )mi all hospital w rdls. the 1)01icy was to make patients,- ambula tory as
promplyl~ n, :1 ws, (consistenit withI thle exigenlcies of their cond~itionl and then,
without addlitionial delay' , to retui' them to duity or rec'ommend~ other alpl)Iolri-
ate (kI j5)it ion. ThI Ida vs which arose fironi administ rat ive (let ails were
alway mim for i mint e. part icmilarlv bet weeni N ovember 1944 and April 1945,
whieni (every' Iiia i was (lepIera tely needled in thle fieldl. Proloiiged hospitalization
had otlier (IMad Ivanit ges besdevs t he loss of nieedled manp~ower. ruhe associa tion
in itospit al withI wounmdedl, sick, iieurot ic, and malconitent pat ienits frequently
had a bad 1 elec on thIie nuioale of even good sohldiers. Furithlermore, as in civilian
life, the ii iwisdlom of keepinmg a we'll patieliit in a crowdled hiospit al was repeatedlhy
proved. inl mlany mien destined for ret urn to duity. other ailments developed
dumrimng tilie wvaiting period. Ill one iiist anice, a soldier adlmit ted for a miiior
cond(1it ion anid marked for dIunty developed a nasophiaryngit is which requiredI
hiospit aliza tion for ain additional 4 mionthls.



'Iowiiril tlie( end of 1 914, thle iitiiiibecr of otolailvtigologic je'o ite ll tihe
Itiropeati Tleateri of ( pera troris was. so0 qlilall that It heca*,lltti t1Ieessarv to retutrni
(a9siirilt ics toi thle Zonle of I litcrior' f0r specialized care' lucairs te Ilei' WVel' 1not
eiioliglit 5pecitiilists availa1ble to treat t hem aill overseas . Adlit jonal r-easons for
tite licavv evactiatiloll of otohirvir olo-Zi( i'i ltieat thisl, (1mine were thle thleater'
1)oli'y (90-ialix hldinhirg), it. well als thle conistanmt pressure to clear. hospi tal b~eds
for mlore ii r-et it cowl in t caisiia it jes.

lit late 1944. till 'vii~tcunti poll )1icyv Nval est abhushed wvilchi provided tinlt tiall
pat jelit's ill thle following cait eories. inl aldditionl to t hose \%.It I fimtitloriall nleuroses
r'eferable to tw vi ars, hlo-e, arid thlroatI, woulid be retturi'edh to the l re of lIIiterjI',:

I. (1aff im d ahaI.These patjtiet s wverec to be treated at generav -i I
iosji t a Is (lesigrliat ed as a renlhai lU)1it at ion celtvite's b~efore they were t ratl IIsfer-red
to t ie( pernial eri t care1- of I~ liVet erai us' Admin ii stria tion.

2.Pll'( if i tx -01 ii'it i sf oa ,~l /* th lary x Ossi(1( d1 blri/I 1ai~la~ to the; jJ/Wll10i?/

anad lriii iluqj apjualwhl.s. ~ll Inj lines of t hi's ki il d, re('otist rue0 lonl of thelie a rwa v
phistie repaiki' of th livenek a 11( lowei. jaw.% and1( voice t rainin g and esojiliiigeal
phl~l'hria WI T i eeI'equiimeil fotr comilletv e i'el ilitat mu.

3.Patho Is wcith (hilwif J/(d faeIn rrx* Ill hieso ('avi, relail wils carrie( d 'i(I

out illi associaltion withI plastic siurgerly oil thle falce. It wast, the policy to explot'e
lie cour se of tlie( nierve 1111(1 possibldy to at t empit nerve gra ft intg b efore resort i lri

to other methods of treatmlent.
4. Patidn , n/s l'tl chroicla supl )Jmn(tirc otitbs no dia .- As alreaid-V notedii

ma 1i~v pat ienits wer'ev SentI oversells wv it thins conidit ion, while inl ot her'" it. devel-
oped ats the result of mnilit ary opera Ijtios, thle rua1skitig eIIcct s of cleiiiothliralpy,
aid iiiadeqiliat e t reail erit by tiorlslpecialdists, rl ill thle iisease.

5. hi/1nt-s wi'th pfirillisai/ sin usdis. Alatin ,vwere Inducted with this
COt iiiit loll, andii, whIil 'somellv improv~edl, othlen's liecau( NO l o'seI over'seas. Ill sortie

ilt istamices, severe vX'~et'l)a bt iotis. of clirot in' sin ulsi tis wereT caused byv faciail
inijur lies. It is t he olpitnion of iii21liy ot larlvtnzologzist s who were Illsrvc tillii
forcvigti bodies, aippllarentit IvIuIlioVtIOus'1 athtle timle of wvolti~luig., ma1,Y be etiolog,-

iclvimp1 ortanlht ill ma ny ses of this kitid.

TRAl I N ING

Basic training.- Repor'ts to ( lie, seniior ('0115111 tault ill ot olalrytg-ology by
Otolam'ig-ologric officeels showed no liiniforrnil x- of inm 1\ oltirvii-N-

gologvY. Officer's who hla hadI preytilUs serAvce ill Iiie R Ieset've Offliceirs Traini-
itig C orps) an tit(, i Nat ionial ( itar( did niot coinsideri thlait their service inl Ihese
orgarllliza t ions had1( lbell of sPecin]l value inl It( liprofessionial work they wvere called
up1)01 to (do inl tite Armly.

O)fficer's stilt to thle MIed ical Field Service School, CarlIisle Barriacks, Pa.,
for' at 6 wtecks' per'iodl of trit111 hgi'epom' cii a Iost i l11on t eXcclpt ionl that( a ri
a rII~ilaziti a mou0t ut of mciedicomlillitt ir itnfor'mato col lhl ('011( eIea'led inl a slior't
tinic by hiig iyelicietit tilet hoils of 1 list mulc(t loll uttilizedliat. thaiit Schlool. The
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piltsi('il trtaininig: i'eved there was regarded as necssa ry. The explatnat ions
of tilie futnctions of thle M ed ical D~epartmtient anid of combat uiiit s were considered
of value, reg-ardless of later' agssigien t. Almost thle otilly unf a vora ble coni-
ments on the course were (1) thlit it might be well to maike clearer the act ual
organiizat ion of various hosp1 ita un iiits. anid (2) thlit it was, untfort unat e that ill a
few itis'tances, ofHeices at t editing thle N\ ledcal Field Service School wvere recalled
to their units lwefor thle courses had b~eeni completed.

Officers assigned to st ut ion liospit als in t li Zone of I nt erior or to evacuation
atid ot her hospi t als overseas" fr orient at ion rep~ort ed thlit tile Periods; spent
in these inst allation's hald beenl of great valuie in t eachinug themi not Only tlie(
paplerwork required in thle Army' antd thle details of Army' administitrat ive miethi-
0(15 but also te lie (tails of military medicine as they differ from those of civilian
Miedicinie.

OJfficers assigned to the( Medical Field Service School for 4 mionthis or longger
believed thlit thle time was largely wvasted from thle standlpoint of professional
c-are of patienits, which wvas their primary mission. All comments were to tilie
v'irect thlit close-order drtill, iiiap l prob~lems, t be ma nialll of illIms, aind similaril
mat ters wecre not related to their professional missiotn andi thlit thle tline and
energy spenIit onl t hem could have beeti more profitabWy sp~enit onl mat ters of real
medical valuev, part icularly iii t ia Igimi in t rutna ic andl maxillofacial surgery.

Officers wxho served ini aflilia td uniit s, who had worked toget her for yea im,
and w-ho wecre t rainied as a group, considered thlit t heir trainiung hiad been well
coordi(tltr ted anid nas of nV'I value. Officers wvit bout miliitaury t maining( who wvere
"sent dhirectly to Arnivy duity after induct ion, usuially thlougitý thlit. t heir Army
service would have been miore conlpetent if they had had a certainn amount of
military otietitat ion.

Itn genietal, commneti t s Oii thle basic t mainiiqig received byx oiodaryngologi-st
wvere to thle eflect that

1. Some training; in nmilit ary admnitiistirat iv details, and mili tary medicine
was essewti t l, but. thlit init ensivye trainiiing along hines not likely to be of futt ure
usefulniess, such as road marches, close-ordet drill, bivoulacs, and thle mainual
of arms, represented timle wasted for medical officers who were to p~erfornm
otolat'v xngolog(,ic specialty duties in general or station hiospit als.

2.* Training itn Army paperwork, boarding: of patients, management. of

w-ards a1nd( clitnic accordhing to Aryrou tine, and similar mat ter's was essential.
:3. Tnt ensive t rainitng oti thle manag~emen t of war wounds iii genierdal i ini on

lie managemnleit of certniam types of casuailties in p~articular was so essential
that every o tolarvug-ologist should receive it.

4. Trainitig in maxillofcIal sizrgtv miglitt better 1)e given to the otolaryvn-
gol()gist, because of his basic knowledgze of (lie anatomy of time face and neck
andl of general surgical priticiples, than to thle dentitist.

5. Any otola rvngolovist to be put iii chargre of tie otolarvugologic dlepart-
uiieiit in a ?genet'al or stat ion hiospi tal should be t rainied in broticioscopv, if lie
Nvas tiot already quali fiedl inl this, t echiniiquie.
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Otollaryngologic training in the European Theater of Operations. '['lie
SNvst eml of regionail conlstiltil aItII otolarviluz4o-ov woulld ha ve Sol ved all1 per-
soniiel deficienlcies III thle Euroipean i [heater of ( perat Llols IuidIa forml-I t raIIgIII(

s ,vste Ciii I 1t't i ellitilted. Sici4 .1 p)Iograill was not e('tlibdishetl, hlowever. cloiely
Iwtciilst' of, the lbelief fieldl before41 1-da v andh not bl-i o)11'tlit 1) v later 'events,

thatl 1111l iosplitals sent t)esivas \\tollI(I be Iathlit tiiiAYe staffelt' \\.ith special~tY
oiflicers. It wa is"l'tiltoturzht (11hat th ikztt Wll4Ii ii 10 bele51bjectedh
to 11111 raliuiet vl ('e1 tunitle tile -Iliis of Spvecialt V skills \0lii14. tifhcive N\jt holit

I~r4ViO IIS IIiIIl~ill ot olrIII w ology tiltis quIalifiedI to liecollie speciais~ts.
th'le policy of t ranlsferriuig patienits III need of' specialized ("are to s)"izillized

cvtli ers, \\h.hIws p)Ilct eal ill loll b)11t a Smiall prop)0 ortio of, czIse-, tIIatle it

ki llCC~Ii to IIssigII withl Cv X per! CIitct ot ohi lviliolmiit5 oe cyAm

Miedical Inistallationi. Less luitenlsivelv I raiuied Iliell couild readilY anid safely
cmvlt for SO) pweet'lit t)-I'l114ret of all1 0tolirylHZologiic conidit ionsi. Th'le hJWtAlSMIlI
of1 al plecia lists was fthe funcitioni ct tOle Zone of lInterior, 1)(11, iftit' Owslitrtatres

ill specialized pcirso)llnel whi~llcl develop~edla 1' lie \\,I. r ~o'_ 'rss.et 1ia41 beeii
fo-eseenl ill 1943, Ille ilst itlitio4)1 of at tI riliIgII pl~o~ri In in I tlie Euiropeani thlea t er

NVOIIltl hav ptrlovidIed liet tel, 51)tcialized l (iv for lt'r Ir0l)s t)vvrvae 1i5 ha t heY
've~litujallY r ecele i(.

rI~IIuIIIIir W".aslel, lil,1it tCVol Ill t Ie lII'ui )uIieli t heaterT inl o1a1 fourI iilstaliee~s.

,1,\\.o offlicer"5 whose Iriii ill otola-\Irlioloi!V- 1IIla41 Ilell jI t errul-t t' Id bv iniductioln
Intl th)Ile Arm * .111 alil tIId wiht ~lult 1101lml soUliv 51)ecidll t rainiluz, ill Owli ArmlY
were VOrderedh on detaclieit 4h1tv to-ozemeral hospitals in which hir aletann

b'llt e 1aui-11iielted. A fouirthI offlicer, wit liouit lpreviolls otolarl-vlgoz4l4gi4 e1X-

pei11(i11e. waIS perimit ted to receive I railling". '[hle eflort e'Xl)vlaledil ontlIevs fourl
oficers proved4 fiill* 'uist ifietl. Th'ley. were o qaiedt ev sclef f

SeI(t lOll, bult all1 of 11hiellI'l 11111( iolledtI most cretlit ablv as second offlicers, ill fixed

inlstalla1tiloll.. andtIleusf~les ftl heso etioll nIheeisiutol a

tiliuis 1-va tl lv inlcrasedl.
In li tw latter part of 1943, the ICl)lic * was adop~tedi of or(eI(l'ni speciallists

from iiewlv arrived lillits to w4'hI-fuihict iolil hI(,Iospitalls, where dwhy ser-ved oil

ldelaliehi' (lilt ,v for I -nioiit h l1eriolls leforvOe , v ssig-liedtoI14 perlimaneln
(tlitt . A\sitro'stltt of t his policy, oitoIarv~lu-oojr*(zi services ofý lwlarIve

lIllitS IlsutlalY I'll lict iolledl 51104)1 ilYits as 54)0 as thevY wer l~e iciva te ('I.lecaulise
sectio ~iis aOII)J)t coptent 1) rof essiol 1,1IIY li'i eoe aliia.Ail

I heatle pTlolIl'iO'.

A c'oii'-st ill illixillo~falcild sillio.rtiy. at lie plastic (celit1er at Eallst G ri list eld,

En-ilaiid. and1( aoliei)rIt, iii the lilzliagt'lelliet of diseasevs of t li parallansaIl 5iliil5C5.

il1tl 111v ('1141 ('eater ill O xford , were attI(11 ende bv several 1 oIoi 1w ligoloirist s, but1

lhe II igliIy spec~lalized elar~ rof both I coillW rsessiewlia Im limnited their

Iayo to 4)111 Irv iol~git , sl '1 tIieir finail rep~ort"s to Il( he snion, 'oinsuiltIant ill
4)toIam1irolgiI)iv, stated 1I 1at. ill thwi('i op~inioni. the p~eriods they hald spent inl

r1 lglg wilel(l ISpeCcial ized work wa~s prac0tic11 iell mi alY/'d , could Id liive be('ii



spenit far inore ilseilv tin (l etatcied tIllty ill otther Ihospitail,,, w I ire t hey mlig"'li

have wotrkedt tiuldir experienced o t tihi w iolo~gist . Inl theitory, thIis phial is
t'xcel tent. Ill practice, it Inligh t not ha 11 e beenl effective, for what was Per-
Ilut tetd to onle iniact ive sp~ecialist should. ini ha~iriess. have been p~ermhittedh to

IJISSEMIINAINO INFORMATION

One( of thle first oflicial acts of thle se-ili 10' oiisiilta it in ott ogla igology onl
his arrival ill thle Eturopean Thelia ter of Operla t ioins was, to requiest th a t tOli
lthea ter lbe slipp)IietI withI jo'inials i''at ilg to thle spJet'ialty. Thie snpl~)~y. illftil-

tmid iu t , nlows never at he(ivnt. 11(s5pitIal ri bra ies ath fa irly good assot~l likelit s

of1 t ('Nts oi) ot olii. i'\i iology, th litW t here~t were stlimt tomphainjts5 conceri ngt ' itiii

hiack of tompIrehen 'lsi ve miiater'iial o il b rto ilniot'coJ an e11tsoph agoscopv .il MedicalI

Iniformat ion of a i1 official cia rat'tei was disseminated by direct'tive, from
lie Siirl-toii ei iera l's Offtice a iit froni thle O ffice of thle Chii ef Siii'-'oii (it hiter

inftormnat iton was usefuly imoparited' by mt't't i ilirs ithI val'itlls- grolljps at hiospi ta
('(lit t'l' an hol itspitals. where fraiik and iiiformal tlisciissioiis welt' possib~le
('ntillt*tri liiig. policies iii thit I':ll'olpeni t hea ter' anid dat a set'clir'tl frotm othteir

lth'a t cis. A delibera te at tempjt was alwayvs matdt to ma kt tcleari to s"Iii'(geoii5 ini

baste hospital., th lit ondiititions mindei' which frointlinte work was tdoine aind to
t'qmilasizt Ito sur'ge'ons inl ftorwar itI vras lth' imhport a iic of foloing vstahlisht'd
potitits. if for ino otheiri reason thiain t hat th lit'iitial tnretmelit ('t)ild iniitlolwitt,
favtrabhIy oi' othlerwiste, th lit'li la t hera pet'ii t reitsuilts.

Rlotation oif officers.- The' ad vanlt age.r of Visits betwt'ten lhosp~i tals an oiltf
thit act'tna e xchianuge of petrsoniniitl betw'eeui fronit aiid rezi arcas, wert' fuill

rtctgiizedtI antI it no"s possible. ill thlit last wt't'ks of th lt ighting, iii Europe. to

plut t lit plan into 'll'tct ill some areas. It was uilifoi'tliiiatt t hat it cotiltl not
havte beein iiit rtu e e1''lta rlieri. Ill adtdit ion to i lie ad vaat agt's whlich'l always,
at'trut' from olist'iviiig' lie work of othteitrs, suri"t'oiis in biase' hotspitalIs, ha ving,
seeii conit itioiis at t hit front. wvere bettetri ablde to ulntleustl ad ith le pirobllems ill
thlat aimi , w-hile siirgvoius ill f'orwardl art'as. hiaviing steen the' conidit ion ill whlicth

Pat i nt s arri'vte at tht' base, were abIe t'ot phla i im priov('mtleits inl)'tel proc it'se andit
t'ult coin"Wei'tht' t wh liv stri'li(tmois t'tmit''i'iiing ti hiiilr e ithn similAnd

lpi'tt''l iir's hiatd to beI~ followtet imp1)1cintly.
Instruction of nonspecialized personnel.- Various methloths w'rev list' tt

instrnuct mtedicalI officetrs, withiout prei' ouis t rainiinmg iin th l rit' ci'ii'lets, of otohlarynl-

ggologric cai't of hat tlIt casual tit's, hi 1 943. ( oonel (W' itfielt parit icipatetdt iin thle
iiisti rut'tiou at th li' eItdit'al Fie'ld Servicte School at Sliiivt'nha to, Eniglandtl, where
lit ga vt 8 ltttIitt's of I hour each on first anit! in inj urtes of th li''r, noie, t himat,
siii ses, mouthi, amid] larynix. Inlst ruit't ioul at thIiis scwhool con t iliiu't uimitil 1)-day.

SpectialI emnphiasis was p~lacttet on th lt'y pe of casual tit's Iikel 'v to tbeit seeni iii thle
fit'it atid oil thlit methlods of treat meni whicithi noitld permiti itheitri t'vac'uiatitin in



tit' I west possi b I~t cot' eIjiit ioll tt) rear 1"" 1 A w Ils for deHI ItIt I~t' s I I rgel'. llT'het hllI'eV1

Were Contfltantl IVVN lvr as~tti itta i ial onlml ttIiiwigoloic casuailt ies accumulallzt ed
frontt other Itheat ers palrticuilar'ly Ilic' Metditerraneitan Aftter D -dn X. n hlle

personalll tol)5Tvuli 14) of ei~touitlt e retiurtit'd frni thet frontl~t I"`II IMile e dt.s-
('llssil()i netre initijated concetrningi thle types iii inijurIies' observt't thle condittion

of the pil llivll. andt Iliel lats at tleitlillelt.

Tile at alIt rylt~oto~giv sect iton ot the N Iaiimil tt Tlwlerj lv. Euroapean ITheatIer

of 0Oprt'ionsit, nas remvdttet alter I)-ta ,v. aim!t liatghlt into Wtvt u~iti whati hatd
Ibt'tll leatrnied frotm personl~l obse~trvaion I ollf bat tie casutalt ies~.

Ili Mai x 194,5. thle NIettical Field St'vrviet' School was- uiioved to Pais anid 21
1-hour. periodt nWIts allo)1 tte ~to ottlarllgologt)O y ill t'itel course. iThe It'd lures

whichl \kr el ve ll by M~ Naj. O(loIfahetsle. NI('. of thei'l Gs enteral Hospitall andl

Instruction foll.tlowedt by at I O-niiiiIte tI question periodi. The subhjects coveredi
iniclud et I Cll It)1l of hetitiiort-ia,~'.r lby prsue lIgni~tiou p~ack~ing, andi thte us'e of

inijuries~ to I ie lt' thrat :inijutrites to tilt' far rvux. w~ith vi liulphasl, ()11 thle litailiteltllicet

(vtert ical ). the' use of hnipraved t tim us asect'essary, alit pos)toperative care. It
nos th li' hfl~tai tof Ilthe stuiar ealisullail ill ottolrllgrolUotgt) that1 lit sigiliticlit

archaic miethlotl of ttieaching.

LIAISON \\[il A L I'D mola E)icA1. OFvI;ic;ims

Ini actordance with Iilii. instIriuct ions, fromt tlit'(, 'Iief Sturgzeo of the Europeani

oltotaryiilrt.tt)gzit conlsulltanlt for thet B~ritisht ArIll ,v, lBruztit NI vit'sle. L. l'trlllhbv.

lillit' and14 n~ilth a~ppropriil'ate oficers andt officials, at thlt Unlitedt Slate's Navy,

Royal All Force, NIinlistr of4) It'alttI. andt O xfordl NMetdical Sc;htIoot.
iThese' cottclt prtovedl)~' of vauetlt for bathI Britis and1 Un1 ittetd Stalets mt'dicid

offiters. WIe it'h ie su pply of illst rutmt'n is for Un iltetd States Arml Itv ospi tals

\\-It short,. ill Ilthe tvarlY day., tof the Eur~opean thieater, thety niadltit' poss5iblel ito

uitilize' Britisit supp)lie's (p. 395). Tlhle war hiati :'.rtatly delt edjtt4t tilt ranks1( of

UntitettdS t ' Arnly hospitals: t114 polity was ('lonltint'ed unlt il 1-da *v. Th'lis
54'lAV wta' expnde b'1i li'i y p~lat'ing United St'tI ates' Ail~ly ,v out lryllgtolagish oil)1

I em poara t del at'l eI dtyi in l Bri tisli Armny hiospi tals. a policy whitchl proved So
V-aluablet ito Uniiied S-t ates' observers thata liater. se'veral spectialhists werte stelt Ito
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.John tson, \ 1( of thle 617th General 11 ospi tatl. wits aissignted to the Oxford I \ li-
tary Hlospitatl for ;1 nionthis. M nofices expressed the opinlion ill tht-uir finial

rep~orts thaiit itill Cxwtetsioi of thIiis l~aIW Would hive beenC~t veryv profitable, pairtic-
ularly before D -day, whlen work nos light iii their own intaist i h olts.

After the l iberati on of Frantie at td Bvlgitunut French anrd !ýelgiai hiospit als
were frequientt ly anid profitabtly visit ed byV Unit ed ,-;atv' CS nl tlyg-olog~ists'.

Meetings.- O)pport iunities of at tend~ing nCedical Itiectitigs ini Etigilnit,
es~pecially the metivt ig of thle Mtologic alaid I 11 ry i~gologic S;ectjonis of the Royal
Societyv of M ed icinie andi thle Royal C offlege of Phlysicianis, proved very helpful.
lIn June 1945, tipproximately 4(0 otolarvtigologits stationied iii thle UniitedI
Kingdom i r a Ide to at tend1 thle antinual bantqunet of tilie Royal Society of
M edicinie. WXltn thle Par-is arem Was esta bUshdiS . Am vricit ot olarv igologrists
at tenided lhe meet iigs of thle Societ Otorlihitola ryigologic (les II 1oitauix (le
IPaiis na 1 pr Icmi pitted in~iifrally hii thle (Iiscuissioits

Illt addit ion to tilie iiifornitl elettinlg-s hieldl with titlie stafrs of Uniti ed S-2tates
Army hiospi talIs anid thle metiv ngs witll Bri tish anud Frenchlinie I it I societies,
other meet iigs were at tCl( ledly Amevricaii ot obiiwrigologist s. Th e itiite-Allied

mell ic~al mevet ilg's ill Loindontwr well at t enided by officers stationied ill thle
victutity, antIi mee tings of United -States Aryo t ola rvu gologist s hled in thle
same cityv ini June antd int Iecem her 1 943 were pitr iipat e in by )VWidtis offievrs.
( ircumistaitties ini 1944 did not peinnit simila r itnclusivye mevetings, bill snina 11r
mneet iiitr were held ait various cenite'rs ini tilie Untited Kittgdoml to dIiscuiss mnatters
of otolaitr ' igolog-ic concern in tile theater.

At thle Lie~ge Hospital Ceniter, Nviere intterchtange of visits bet ween hos-
pitals wits elico~rflge( byV the conu-atiding officer, mioittlly professiotnal an(I
social1 spec ialftyv ittetings were held, a l tilie follow ilig" tofpics w-ere dIiscussed:
Cr'ush in g wvoun ds of the sitinses, pellet ratI itg wvounds of thle la rynix, local perui-
cilliti thleriapy of pa ra ritsa sitnus infect ionts. t lie, blast sytidrome. initravenous
ethier' ilt (nd'tl0c01v, ob~ject ive t itlit i Is, mnasked miast oidit is, etidoscopic re-
mloval of shell fragometi t s fromn thle t rachieobrottciliii I tret, fat eral l~lit ryngigea
a bscess antid t htrombosis of thle inttternal j uguilar veht, andt( sec(ond~ary ltemiorrhagc
in wountds, of tilie tneck itnd~ head.

lIifor-malme ni igis were frequent ly theld bet weeni thle Brit ish andi United
StateCs otolarvtigologiv consul tants, withl profit able d iscussionis onl comiparative
Inet hods of treati metit a tt(I dIisp~osi tion of patients.

RELA~TIONSHIIP A\ ITII .\RM\Y AIR FORCES

Thiie futnct iotn of thle senior consultant it i ot olarvig-ologoy withI respect, to
the A tvAir Fotrces was entitirefly aidvisoirv. s ince thle Air Forces had~ its owvn
hospitals nitil its owut prohessiottal staff.

Ott Colotnel C anifiebld's arrival in thle Uniit ed Kittgdoni in Jatnuaruy 1943,
(conitact withI thle Air ForceswasoestaId islie thIirough C ol . \ Ialcolin C. Grow, N\IC.
D~uriniig 1 943. sev eralI lect urets Ott tiitsal phiysiology it td tilie treatmlent of acute
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iile't i01i5 were -~ _-veii ait the Arni Air Fori'(ce. Scholo) at HIighi Wy'comibe. Iin
1944, a 2-houi coMrse of lins;t ric t [iol was gi ve ii t th c ir- Force, Pro visio iia
M ed ical F'ield Service School. lIn (t(li first hour., Ii ucli tlie( samell 11i211eu'ia2I
was" Peeit (1ted~ as waIs prescii ted ill the siiaicourse at thle Grun i'ili l htss
Schiool. Mmli second~ hourl WaS" o'ccu pied wit*Ill at isctlssioii of Special I olviol~leis
of fliers'. The pil-4'c~Ilil topic of dliscuissioni *tal tIle' diect of ('alaitgri ajt iil4);

plieric pressure-s. illchittillg thle problemls of' lieaizi oIrilt liiizli-lt it tide flying
a111d the relief of hit rat tvilpaniic p~ressuire bY thle t11 raiit viapaii c lout e. Wlieii
thle 'ottit's \\-Is i'epllea ~laht er ill t he yea r., add itioiial mlat en'ial was Inciud ted onil
nI Vrilgo ltl~rpIllct tire. alero-ot it is mledial, anid thfe triea t ineii of Ilasop)lialrilgI t is bY
raIdiumil.

Ilii 1944, hia 1z0i I thle Armyv Alt' Foirces was zrea t lv facilitaited by v'isits
of the seii br. conusil t a it to , Hirfe Is an IstofAivA' ore ne I Ica

officeirs to hiospit als ill t he v iciiiit v of' t I eii'owni fields At lil t ervalls, (lthe ' ecolýI-
inenda tioil t hat aii oto~la ivlrigologic -oiisitilt t he ssgie( full t line, 1o Ilie,

Arm v All. Fori(e", be('a use iiUpper I'espi I'llt 01WY iiife'' tioi is ill avia toi's are a ('oil-
st a t pr'ob lem, \Was, consideredl butt was iiever implemenit ed.

TOUR OF -MEDICAL INSTALLATIONS ON CONTINENT

A tour of nmed ical just allations onl the (1ont* iien t was niade by v lie semlor.
('Ouistilt i u ii tt ilillo~g ((ol~ ii~ by thle sen 101' c'nisultattall opli that-
linologv, betweel : 1.1 tuva nd 6 August 1944. A suimimary of thle ol~seiva t ions

made tI inl ti t*,is tourl \%ill imake 'lean' thle i u4111istl't'ioial V'alue of stuchi touris and
wNill ako" thlrow ligh.1t tipoum tlhe fliiict ioinglm of thle (consultanlt S , stel miald thle
hia ison Iet wecul tw lic(onlsult anits ill tlie a 'itn specialties. TheV toill i'iiclid 'd
VlsitIs to 2 heiu'llospitals, 5 evactia tion liospi tals, 4 field hiospitals, 3 mi edical

'The totti' lbetaii with Ii(oiifei'eilt 5 with Ci(ol. 'Jamles 11. Masonl MC, Col.
ii'iiir A N~n'sial, C, an1d (Col. Robert NI. Lolliuigoei', MIC, at the Office of

I lie St 'en.Ad vance Sect ion , Communicii(ations Zonle (Col. ( lai'Ies II.
Bemi sle v NI (>. Per'missioni was; iruven to visit a iiv niedli(aI orgai'lzat lonls Mi

SIeI Army11 area, withlout r'estr'ict loll. These 'olilfereil('es as wvell as" a 'oliufel'eice
w\it Ii Col. *JOsephl A. ( 'isicrNI(', t'oistil t alit ill sti ngerv, Offlice of t lie Sn n'ge(onl
Flirst .S.Armn v anid (Col. hilmes L. .SuIlv dii' NI C, executitive offlA c . ( ffliev

of le iu 'gou ,Firust U'. S-. Ai'mv. wer'e of giey ep n eso e gth e
incltuded a fill (Ies'i'it ionl of t lie policy Of defiliuit iVe sreyudrwh(ich t heý

Otolaryngologic considerations.-A~t tihe 2d1 Evac'uationi IHospital, the
comma n hug fficer'. C ol . Aillia in F. NIac Fee, NIC(, had alreadyv obtained full

infor'mat ion about .lie u'isks of luiuhuainled mlaxillai' v sinuses anid had coin-
nlui]IcatIcd it to his etolaivi igologist, N Iaj . Duncwa i NIt Mc(lunag', NIC(, ANv1lo was

tloiig exclleli w . . Palticuilai'l giood woirk was also beinug done at thle
77thI Evacuiat ion Hosp51 it al by NIaj . (hiater Lt. (101.) Edwini S. Wm'~ig t , _NJ('.
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At1 the. 5t1 Ei vacuait ion Hosp51 ital, alt hougl ita qulalifiedl otolarvuigologist
wsolthe stall, iluaxdllofiacial srgery find( otolaryig-olog~ic surgery were hejiic

ha undleti by tilie niaiixillofacial mnemb er of a ii autxiliary s urgical tvaniii Errors
were being, madeI. A 1)1harynigeal smiliing. for instan tce, had1( beeli approached
froi tilte cervical aspcc t, wit hiout consiul Ia ionl withI thle otolar'vng-olog-ist andit
it \%-s evidlent, from con versation with hini, t hat the surgeon who had hianuhle
tlie ease had ino U PPreiwat ion of thle import ance of prioper dIrainiage if) such
inj urns, and of adlequa te post operat ive care of thle nlasal cavit ,v. This imiforinla-
lionl was commnniiica tedl to l)Othi th lechief of thle surgical servicev find( tilie comn-
ma n11diiig oflicer of the 1~i05 1 ital, and1( it wass recomfmend~ed that there be closer
cooperatIion ill thle flit nre between the maxillofacial surge-on and thle
otolarviig-ologist.

At the 24th EiFvacuationi Hosp~ital, thle cooperation b~etwveen the otolarn,-if
gologic service 1111( tilie dentali service was excellent. Later, after Colonel
Cauivfied had returned to thle U~nited Kingdomo, he ob~servedl a patijenlt who had
beenl treated for a facial wound at t his hospitt ii, withlout adlequatv (lebidlelnt.
This in format ion was sent to thle Sur-geon, First U. S. Army.

At tilie 101st E'vacuiation H051)it al, where bothI anl oplit halmologrist and[ an
ot olarvilgologist were onl tile staff, there 1111( been considerable let hargy in
settingr upl tilie clinic to liai mdle t hese s'pecialties. Specific suggest ions Were
made for impijrovinig this situnat ion.

At thle 298thI Genieral Hosp1ital, housekeeping dlifficulties Were evidlent.
The blliddiligo was old. ramlibli g, without elevators, withI high eviling~s, and
dlifficult to keep cica Ii. It had been occulpiedl, iii turn1, by thle Firenich Navy,
lie Gerluans (dur ing thle occupation, and filialy by t lit8hI Field I 15s)ital. The

otola rvilgologic cliniic, however, under MIaj . (later Lt. Col.) *Josephi B. Farrior,
MIC, was funet ioniig, Wvell. Eqluipmenet was good, though thle electric current

wals not always sat islactorv.
At thle 5thI General Hospital, the locationi of thle operating room immediately

adjacenit to th le pwer plalit of thle hospital provided the surgeons with a number
of (list ressing polemsllcil.

Ali extremely init rest ing case was observed at, this hospital. A bullet
Which liaid pelnet rated tilie shoulder, injuirinig thle nierve, had passedi into tilie
neck find come(011 to rest half in anld half out of the unrclica. Mwhn its removal
was attempi jt ed, it slipped completely into thle t rachiea andi( lpa~s-ed into tilie right
main broiichus11. Trachieotomy had to be (lone becaulse of thle unisat isfactory
respiration, which was later found to be caused, at least ill part, by pl~iieuno-
thorax. The b~ullet was, Skillfully removedl by M aj. (la1ter. It. Col.) Carlyle
G. FMake, NIC, through the tracheotomy woundi~. F~ollowing t his procedure
and evacuation of tilie pneumnothiorax, the Patient's Condition p~romlptly
improvclh

General observations.-1 i v 77 hi Evacuat ion H1ospital, whlich was handling
large numbers of head inijuries, needed certaili neurosurgical instruments as
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w~ell as fibrinl foaml. TIhese jiveds wvere commnunicatedl to C'ol. RI. Gleni Spinirling,
"MC, seniior consultant ill neurosurg-ery.

'Flie aniesthetist at the 5th Ii eeral Hospital reported that the( 67th
Evacuation Hospital badly needled a1 qualified alnestihetist. This fact was
commniiiicate~d to L~t. Col. Ralph M. Tovell, MIC, conlsultanit inl anlesthlesia.

The 2d Platoon of the 51st Field HIospital 1111( a bronchoscope inl need of
repair. Recolnnietidlation for its rep~lacemenlt was miade to at memiber of an

Supplies of whole blood Nv-ere hinadequate inl sonme installa tions, niotablyl the(
104th Medlical Battalion, 29th~ InifaintrY Divisionl.

Policies inl regard to defittitit v surgery di(1 not seemt clear at all the organi-
zat ions visited. Discussions, were iiutiated coticerning- thle colidit ionl of patienits
previously ob~served inl thle I'nitedl Kiligdlont Base, somie of whom had not had
adequate debridenient , andl the importance of t his procedure wvas mllphiasizedl.

Policies concerninig thle evacuation of pat ients fromt one hiosp~ital to anuothler'
(lid not always seeml to be clearlY tuliderstoodl. At the 10th Evacuiat ion Hosp)i-
tal, the comimanding officer hiad 50 patienits readyv to return to dhuty b~ut had no
instructions albout procedure. At the 298th General Hospital, the I 0-da~-

evaliat in olicy then in force was creating" difficult ies concerning thle filial

(disposition of the patients. At the 60th and 6ist Medical Battalions, which
were joinitly operating anl air evacuation center, alt hough the load was heavy
bo0th p~olicies midl practices were excellent, and cooperation with the Air Forces

was good; 1,298 patients, had been handled baiina sigl (lay'. Evacuiationl
was also by the 11Itht Hospital Train based at Cherbourg, an( by h sea. Atnl)ui-
lances arriving with lit ter andl walking woundled were dispatched mnost efficienitly.

The 16th Field Hospital chiefly handled prisoners of wvar and patients
withI self-in flicted wounds. There was a striking discrepancy between anl
inslpector genieral's conclusionis that not mor'e than 3 percent of these wounds
were really' self-inflicted and the suspicion of the medical officers who treated
the patients that 75 perecent of themn fell into this categor~y.

Final conferences and recommiendations.-At, a filial conference with
Colonel B~easley andl Colonel 'Mason of Adlvance Section, the various matters
just record ed were discussed, and certain general recomnmendlat ions were mad e,
as follows:

1. That qulalifiedl personnel be employed inl their special areas of training.
2. That there be closer cooperation between the( specialties.
3. That otolarytigologists should assist in the care of patients with other

than otolarx-ugmo-oic conditionis, but only in addition to, andl not in place of,
wvork in their I.ownN field of trainling'.

4. rLhat triage of casualties be so conducted that wounds of the cars, nose,
throa t larynix, trachea, anil sinuses be treat edl (efiniit ivelv either by, or under
tlie supler-,isionl of, tilie chief of the( otolarvnigologic section in each hospital and

not by surgeons un trainedI inl otolaryiigology.
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.5. That polic'ies concerninug the removal of foreign bodies be clarifitcd. It
waS reconnuej1ilded t ha t unless thle remioval of a foreigni bo(Iv was necessarv to
permit safe evacuiation, opera tions tin transit hospitals, Should be p~rohiibited for
this purpose If (definitivye t reati nic t could~ not be provided at the( samle time.
It was. also recommended that foreigni bodies involving t he facial nerve should
not be removed unless a surgecon were available who was qualified to explore the
nerve t hroughiout its eourse ill tilie fllastoidl and adljacent soft parts.

c). That penetrating wound~s of tile lparanasal sinuses should not b~e operated
onl linles-s anl otolarvuigologist was available to explore tilie sinuis all([ providle
external dIrainiage ait thle same time. Antral (drainiage into the nose was re(0mi-
mended as the( procedure of choice unless thle external woundl were suiflicientlv'
large to permit observation of the ant rumn for about a week. Drainage of thle
frontal sinus thlrough the skin was thle inlethod of choice. (eit her through thle
woundl of ent ranice or thlrough an incision inl the floor of thle sinus.

7. That (lelridlement of facial wvounds include removal of loose pieces of
bone andl (devitailized soft p~arts.

8. That the( formation of synechiae of the nasal mucosa be preventedl by
thle use of gauze packs impregnat ed with 5-percent suilfad iazine ointmnen t or,
when nlece~s"arv, l)X removal of portions of the( boniy or cartilaginous septa.

9. That the policy of calling specialists from ne(ighboring evactiat ion
hospitals for patients who needed specialized care in field hospitalts should be
cont inued, since it hand p~roved to be successful as well as economical of p~ersonnel.

'At tihe timle thisl- tour was miade, evacuiation practices furnished thle chief
difficult ies, becaulse of tilie necessarily rap~id movement of hospitals in anl active
campaign. It wvas expected that these d iflicult ies would vanish as more greneral
hospitals began to oper~ate.

The various points (hiscusse(l were for the most part. well appreciated in the
Office of the Surgeon, Advance Section. Most of thle undesirable practices
rep~orted Nvere already in process of correction, andl most of tile recommenda*-
tionis made were already in p~rocess of implementation.

4 1 5 7- - 2S



CHAPTER 11

Clinical Policies in Otolaryngology

Norton Canfield, ~11. D.

hI1STORICAL NOTE

III W~orld W~it I, examinilat ion' of the first incremfents of tilie driaft Which
arr~ived litt Armly (ltiP) nas 'oiltidct ed by regimeivilta Iiinetlical olhvers, ot olarvit-
gologists 5seellg onily t hos'e lteti esp~ecially referredl to t hem. IThis p~rocedlure
NNls, short ly cliailg-edl arlid thle exam l illi t ioll of thle ears, nlose, and throat of 1all
r-ecruits; was conduclted enl(lt irelvy by sp)ecially designatedl officer, as'signed fromntilie
otolaryn'-llgohiic Serlvice. In many~l~ camps)J), reexitininlat lol of Inen ali'evady ac-
('ept et result edii ill nuteirous discharges, for dlisqutalifying (lefects. MIalingerinig
did not account for maiiv calses'. but it fuirnishied Ser~iouis pi'oblvels, muntil (lefinit e
instructio1ns wvere i-osiiet concvern mug it.

Ill genlerall, lprofv'sionll Iiiedical ca re wasl requijred for thle s'amle 'ondittions
in tlhe Arirntv as ini civil life. Silrie Se veratl titisMi rild [lia rvngca id defects wvere not
regarded as causes fOr rejection, manny menv induct ed into tilie Armly required
ot olarvug-ologric I rca tilent to make t hemi fit for sevicvie. The volume of wvork
was. very large. lit onle balse hospital a1lone (('anti) Shlermttaii, Ohlio). during'
191 S. 7,311 new patients were teated. 351561 treat ments were giveni, an~d 2,226
op~er'ation, were performed. At thils inistalilatin dul tmrinig t his periodl. tonisilli tis
furnished thle hir1gest niumtber of cases ini anly of the otola ryngologie dis'eases
(1.5;90) and toiisillectomyi tli lairgest mimbin er of opera tions1 (1 ,040) . From I
April 1917 thlrough :11 1 ecembbcr 1919, itcute tonisillit is was resp~onsible for
141,.067 primtary admissions, to sick relport in tilie Wtv 0itel 0tit saltdlas a secoit-.
ait' diatgnlosis ill applroximalt tely S,750) ot her c*ase's. Chlronici t onsillit is was tilie

primary diagnosis ill 21 ,618i castye iitl was thle seconidary diagnosis iii about
7,020 cases. No acciurate record s alCe ava iIdabe coill'erning, thle total nmumbe r of
tonsillectomiesv perforned in till Arntvy i ospitatls.

While tonsl~ lit is ~mas the (' liot lreqi(ti of Al Witolaipvigologic ('hiti tknios,
ot it is Ineiela was tile mlost iimpjort titlt . The mtajority of tliut e caises wer'e ob-
Served dullring tille epidemlics of acute inkfet ious disease, especially mevasles, anld
mtiieIVIMa, Which occurred during tilie witi' anld tilie period of' deniobiliizat ion,
thoughi the statistics (25,1 7S primary diagnloses, and~ app~lroximtately Ii *000(

SecoindIary diagnioses) Iliake 110 (list inct ion lbet weenl a1cute anld clhromic eases.

I Theu Mvdjivni t epallmennt of th le Ui tied 5tItevi Aruuy hi thle W1orld Waur. Wasliiiigni: ( hvernruui Pjt jintim
micv Ntju ol¶. X-i Xi. pl 2. Sve. V
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Qh ronli( ot itis nlledla wa, a1 caulse of reject ion for sservice, bult It wva's frequently
overlooked in tile induct ion examninat ion, and at flareup under thle rigorss andI
exposure of millitaryA life accounted for most of tilie cases InI this category which
required t reatm ient.

Lit tie miilitary, surgery, , inl tilie true senlse of thle word, was nleceSSary ill
hosi0italls inl tilie United St at es. Patients wvith di(est ruct ive gunlshot lesionis
involving tile ot olar ligologic st ructutres usually, arrived inl this countr rv by
lie Itime tilie repa I'M tI,(, p~rocess Ibad proceedIed to suc i a(legree that o11nlyA plast IC

surgery was required, and they became tilie responsib~ility of niaxillofacial
surgeons.

OTOLARYNGOLOGIC DISEASES IN WORLD WAR If

Tonsillitis

InI World War 1I, tonsillitis was thle second mlost frequnent otolar *vigologic
diagnosis, the number of cases of t his condition being exceeded onlyl by thle
number of cases of nasophiar'ytigitis bothI inl thle Zone of I nt erior and overs~eas
(tables 1, 2, and :3). Numerous observers were of the opinion that men with
enliargedl tonsils wvere more frequently t roubled by them inl England than they'
had been inl thle United Stat es.

Elect ive tonsillect omy wAas dliscou ragedl except Onl definite and1( clear-cuit
indlicationis. D~ata tire available only- for 1945). lin that y .ear-, tonsillectomies
wvere performed onl 853 percent of tilie 1)a1tien ts wvith chronlic tonsillitis Inl the
United States and onl 7:3 p ercenit of Similar pat ieints overseas. If it lhe assumled
that lthe priop~ortions for- 1945 wvere thle samei for thle entire war period, it canl

b~e estimatedl t hat ab~out 21 7,000 toinsillectoniies were performed amlong ap-
proximat ely, 265,000 p~at ients Avit h chronlic tonsillitis (the number of cases
iniclud~ing lie%% aImdiissiouis. rea(Iisi-sionls, and1( second~ary (diagnloses). Figu res
are not available for t onsillect om ,v inl acute tonisillitis, but it is a fail- assumpt ionl
that thle utum11ber of such op~erat ions was negligible.

InI World War 11, acuite tonsillitis was treated by simple routine mieasures.
Acute st rept ococcic t onsillit is usulally' respond~edl wNell to penicillin givenl inl
adlequiat e quantities (3..500,000 units). Tonsillitis caus'-ed lby Vincen t's anginla
Was treated 1w various met hods' iuucludiirusz thle local a pplica tion of 20 percent
chiroimic acidl, 20 percent copper sulfate, and penicillin, and tilie svst enlii use of
sulfadiazinle a nd penicillin. It was tilie geuieral I inilressionl that tilie topical u1se
of penicillin goave no0 bet ter results thanl tilie tolpical use of other ag-ents.

'Fons'illect oil ,v was occasionally required for- recurrenices of acute tonsillitis
or acute penit onsillar celluilit is even after chieniot hera p , A and ant ibiot ic t )i , Ap
had beenl properlyN emlployed. Post tonsillar abscesses wvere usuallyv treated by
Incision bet ween thle post erior pillar an tl te tonsil, antd iuifratonsilala r lbscesses
were treated I Y inicision iat the junction of tilie anterior pillar and t he allveolar
muilcous memllrii te.
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Tonsillectomy, CombIIinedI nit il remioval of tilie dl~l~fOid s, it',ecessary, Was
seldomtl flOlowed~ by complica tions1. III soille intstalla tio0,-,, caium(111 gI itolltem

and vit flmitl C were admitinist eim oral * v for 3 or 4 dayVs before opera tion, to(
p~reveniit possible excessive bleeding. C apt. Pa11id M~. O)sni ii i, N\I ( , rep~ort ed
fronm tilie 2d General l~ospi taii, Eu ropen i 'l Tiea ter. of 0pera tions, alilt uinusual
comiplicat ion followinig tilie removal of adenoids, inl tilie for-ni of minilor lateral
faeY t orion Mlisoca t on of H ie t lii i'd or fort Iii eerv ical vveil elra, a s tiLe result
of inifeet ion of thle operative site assoeja I ed wit Il local edemau tollis loo~set iilg, of
tilie Verit ebral lig~amlents. Tle dIislocaItion, wlIiieli occurred onl tile 4t Ii p~ost -
operative day, nas eonvae IeL on thle 0i OthI ly, after 48 hiours' t reat ment lby Oliii
trac tio of ii tt slainte bedl1)C. Tile pat ien t recovered comnpfletelyX, but1 tilie case "Asl

relport ed as an illustrat ion of ''a frigli hcing eomplieat ion of a supposedy mninor

Pliaryngitis and Nasophiaryngitis

Pliarviig'it is, an u~lsopliarviigi tis wvere ob~servedl in mlitddary p~ersonnlel inl
mucl tilie samei frequency as ini eivilia ii life. lIn Itiati eamlps ini thle Zone of
Interior, thle arrival of fresh1 troops was likely to be followed by anl epidemic of
nalsopliarytigit is, wit il its at tend~ant sefuielae. Trea tment NvaS l) thle samie
mlet 110(1 as ill civiliani life.

Severe eases of Iiasop~llryiigit is, ini whA ti~lIie midldle mteat us was, full of
pus1 anid svsteh Cii i 5U1 Ioins were p~resen t, wvere t reat ed wAiti hinasall irriga tions,
of plvsolgie salt solut ion ant 111ith cIi eeotIerpn wtie agents by thme oral rmoue.
Ant ra I irriggationls ain I Arg-yrol paceks were somet im es used also. Time loeal
tippliawthiu of sulfa ihniauide powder by insufllatioti witi Iian air-(omnlresse(I pump11
or1 * ~v I ian oimtpressionm was recommeinded by *vSome ob~servers. TIii s~impl)icit y
of tilie mnetihod, its appIlica tion to fieldl coiidit ions, antd t li lack of syst emic
r'eac(tin i Iis ade tilie mietihod superficially desir-a ie, buit it is douibhtfutl thlit tilie
r-esults w-ere alilv better tila ii t hose aeili eve(I l)v lOCisii e 1( Shirlitikage
of tilie inferior t urbiuiates by eoaguIla tion rel ieved liiasal obst rutetioin in severe
cases. Tile' ind1iseriminte i Il se of vpetldritie p~roductets, usually by tilie pat ient,,;
onl tiheir oNNil i nititatiEve, soilethiues result('(I ill proloniged nmasal irritation.

In a ii occasionial ease, followiuig tilie resolu tio of a severe at taek of ziaso-
p1)1ariv igi tis. opera tion w-as performed, i nelud ing tip resectIion of tilie midIdle

uurlbi at e, medial in fract ion , or submueous resect ion of a dlevia ted nasal septum.
O peratIioins suehi as tiluese were performed only Oil st rict inidicationts; niamlely,

int( tilie (leflect ion of thle sep~tum was ini itself sufliejentl 'v mnarked i 0 prOdJ uee
ob~st ruietive symplitonms anid thiat opera tion seemed likely, to aehiieve sufficieit I
chlange ini thle functmtioniiiig of tile nos(, to relieve tile syilptomns. Asymii1 toniatic
dleviat ions and~ iltor. (devialtions were niever mnaiiaged by surgery.

Diseases of the Larynx

E~lectIive sur g-er oil0 tilie larynx was limited to tilie removal of polyps,
papillotnals', aiid malignanit griowt i~s. Tile incidlenee of eareciiiomla of tilie har-
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VYix, tliougli veto- siliai!, was stii)rsiiigly larg ini View of the youing age group
represenited in thle ArnIvl I d11-% Ilrect Ioily w-nas donle ini thle 111a1or-i ty Vof cases,
b)11 occasionally it patient was treated by the ra pid! (I 2-(la) met hod of
irradiatio d411(evisedi byr Cutler.

lPolvis were uisnally remiovedl thlrouglh 1 .Jackson irylawiioscope aiid were
11wn ii vs exal Iiwiid mimwoicrscal~Uliv fo)r ev (iden ce of mna Iigr an cr. On) ie case wa-Is re-
cordled( fronti thle W~illiam1 Bleautmon t ( m icral I lospiti a in MEicl anIvtr hvleigini tca
tricial anit thlickemied t issue lia( bieen excised thlroughl 11 larviigrotissiire to pro-
viv till adiiiIequate a irway, sitnilar I'e-hiiiiiit ion hr lihe lnew t issue wais preven ted
hr, thle use ofi anl acrylic 11101(1 placedi flomt thle epig-lot tis to beyomnd the cricoiui
Cartiilage. ais recommndlliIed byv suirgeoms at tilie MIayvo Cliniic, R~ochiest er. M l i.

Thie iunlniedialIe results, funict ionally anmd othlerw ise, were excellent.
ChIironiic I )ar1seti ess wa.is expla ined by trilie ca ii5e5 usual ill civilianl life.

11 , stviericl aplioun naows occasiomialir observed. At thle 2d1 Gieneial H~osp~it aI,
W here 24 cases of coinversion Iiystecria withI dvsphloic or aIholicii mnanifesta-
tions were obiserredi by NIaj . E. 1). F~owler, . i-.,. NI ( , marked hiypert rophyi of
lie( plicae ventitriculal ris, part iciularly onl thle left, was tilie rule. Thie larit-,vx

was Ii kely to be di ffisely inject ed amid edemla tons, ats tilie result of trauima
a risingz from n isuse. Il~I rtrical al~loliia usuallr respond~edl to simpllle p~sycho-
therapry, whliichi was uisedl in castes which did iiot respond promplt ly to rest.
If pathlolog~ic chang-es ill thle Illr miyx had occurred, wveeks or iulonithls niigli 1 Ie
requiiired for thIieir coinplet e resoluit ion , depending. upon tilie duiriat ion afind
severIitY of t he hi st eria.

Otitis Itxlerna

The mtilit ary experience with o01it is ext erna in wor(ld Warl 11 dlisprovedl
at least two conicept s of thle disease held 1)r t hose who had had little or Ito
previous expecrienlce withI it. The HIrs was t hat it was a disease of low- fre-
quitc and smnall conisejuielcv. This was very: farl from tilie t ruthi. D~uring.
WorldI War 11I, thIiere were abhouit 45 ,000 nenv ad missions for ( Iiis ca use to
111e4 ical-t reati men facilils t tSoil an i excusedl-from-(uit v basis (tables 1 , 2, and~ 3),
1111( each pat ienit undi~er treat iiici t lost, of) tilie average, approximnatecly 11 dayl s
from (lii Iv. The second miist akeni con~ep~t nas t hat ot it is exterila was most
ofteni of fungouis origin. As at matter of fact, wlivuiever laboratory investig~a-

tions wvere possible, t her showed that tilie overw-helmling majority of cases
were of bacterial amid not oif fungouls origin.

Frequency.-- A f'm sp('vifi illuistnrtioils will show b~othI thle frequency of
tlie disease iii sfpeciail areas and1( its MUIii a vw (oiseqlucuces. Oni Guanl, G;ordonI 2

fouinid it second~ onily to t richioplltosis as at cause of time lost fromt (ut * .
Sr vertomi, fless, anid Kira feuInk 3were inspired to their invest igatiion of it onl

Owt samein island hr tilie realiza Iion t hat it had occurredl iii 17 of 241 mien

2 or inn. A. T'.: Oit is Exicriia. 11111. U. S. Al-mY NI. I ePt . 3- 241-2*1i, M\archi 1918.
3 S Nver Iol . I. TI., iess. nW. mt., and' Krarchiuk.l OWN0 i Extciia Cjljinical Observat jons and Mi1 iciotnogioc Mloa.

Arch. 4 tolarpig. 43: 213-22-5. Nla:rch) 1946,



418 OTo 1 A I t YN 0 LO)C-Y

wvit h in S niont us after their arVal. rhiem, meni ladi 1111 imi auoral diflicnti is
whele t hey left thle majinland, and t hey l ived and wvorked mii ier unimisally
good hyi~gieii ic condititons'. Thiiese same ob~servers found n ot1it is ext ernali ir 23~5
(16.2 percent't) of 1 ,4.53 marin ies un der t reat mci it for all ca uses whliile tI eY were
ill thle N Iarialias awaiting evauea tionl.

Rieardon 's , observat ions were inade at thle 27th lSat ion lospit al in New
Caledonia over a 2'.2-yeai' period,. atil( iii Okiniawa over a 4-uinonthI period b~efore

V-Dy.Thaverage nundw hr of 01)11 tliii Iolog,'ic-ot ola ry ufigologic- trea tmen ts
at thle iormer inst allat ion was 800 per mionth Ii 1i 943 anmd 1 *300 per~ mon11th Ii
1944. About 2() percenit of thle t reatImen ts were for oh itis ext ernla. Siinoli-
tout's obserVal joins were niade ini New Guiniea anid thle P~ihilippinies ov-er a1
2-ea period. Thlree hunudredi and fortv, -oiie pait enits with (ithis conditjlion
were treat ed iii New Guiiiea b~etweeni May aind September. thle railiv Seasoni.
Whten thle inicidenet(( is notii l) imicrellisedl. O ver thle saitine period. t here were
74 cases of ot it is ext erita (22 pecrcenit) in a Series of 336 conisecuit ive pat ientt s
seent oil thle otolitryiigohoggii serv ie. Oin Suipani, accord iiigz to Zinmmermtani'
at least 20 pereni t of minlitaiiry personn iel oii sick (ca11 o ver' a I 2-ionth t piieriodI
recei veil t uea tieit tfor I esion s of thIie extv('miii Par sn j~josed to b~e of fun g-ols
origin, tiouighi most of t Item were hucterial.

TIhest' olbse'rvat tions we're'(i coni ruted by Uinitedl Stat es, Nav-*y medicaleI officers,

ton aidIi his aSS0ciat Ies 7 onl (uam losiira een ninet tioiicd. Beach atd
Hlamiiil ton st;atvdi thaiit ot it is ~et riin a~ a Intost endeic'itt a inoiig t roops, ini
lie Solontoit ls'laiids. Nvlsoit) who ntoted that t lit coiidit ion varied fromt

islaiid to islandi initd siisoi Ito my'soii, rt'hort i't thrln it coniprisetl 50 percen'it aiid
sonivtnivtis 70 perce it of tlie work in inaval mtobilie andi~ lbas hos'pitals, in thle
Solounoits a ii,'I t lie I I Ibrides' overi' U I 5)-ntioIi l1th peiodh.

('lorkF'" hi 111( iU . fomiti 525 vanis at a Britishi An ' ty ol ola ryig-ologie ceteirIi'
iii Secuiideirabadl in U65 n ~sew ot lArvigioloor iwasi' (16.6 permcent ). I ), ig et t , I
oiiscrvi' the li coindit ion ill I93 Biit ishi troops ini Malta and menitionied that it
wals 0n11Y occa sit)] iaI': -,crvi'd it ( ri'alt Bri tnaili. lie admis rialled MIorler s
descriptol ion ohe , I,'s. idit ion ill Adenl. where it seriously, initerfieried withI
Ilthe iflicit'icv of' theii troops. sitici Someti mie' spenit pract icallyv th who ~loe S1uiit1ltir
ill tlit hiospitatl. Putt '!` de(scribetd ot itis ext eriial of vaii15type,;in5ii Brit ish

i t.-:Irdoil. W. TI.: V'v of `.ýo-imr- Ointinvot ill the Trivatinviii of M tilki Exteiia . Arch. Otloairing. 45: 29l- 29ý7.

.Media. '\Ill. Simr-cmi toM 1t14; ti61. tVchoimuy 1917.
, / ilwiioiii n~. ii. A. i'eitliiiii li itR t lt tf Owt Useof Suifztdiaziire Ittlit oilijte Soitt iont fi t ivTe 'treatttiitt of Extvniiilt

Mtilk•. M 0 l m iiitair 9S: 121', 127. May~i t1916.

lititt. E. W .. anid Hamiiiiion. L.. 1L.: Tirolicai Oftis Extertim: Ear Fungtts. U. S. Nav. Mu. Iftitt. Ii: ;599-(0t2.

March tt$.

Nvtsmi. U F'.: Extvitial Oittiis ill The Stliittt Pacific. Anni. titol.. Rthini. & tLifyng. 5-1: 367T 372. him, l915.

i'mit. N. A.: Miltis iExterttt (iralitiosa 7 iia Mtriiiioraiiia). Brit. M. .1. 1: 11(-0101. lo1tte 1919.
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tr~oops in Austria and Nort hern Italy. Ballancee 1 treated 28 cases in 7
iolit his abloardl a Brit ish (lest royer iii t lie easter cMiN edit erraneani D~av is, "

anl Armly b~ase ill tilie t ropics (presumiably thle Pacific). treated 22 pat ien~ts, of
whomn 6 required hospital ization. Birrell '~ sta ted that ext ernial ot it is wa-is
likely to he found hii a quaorte of all ntolarviuzol ogic patients treated by the
Brit islh N Medical D)epart men t overseas, andi ini a sixthI of all otolarviigologic
patitenit", examiniled. Basil-Jones lb rep~or'ted 7cases at a Royal Aust raliant
Air Fomi'e field hospital.

Not 01' as thle d imseis conkifiie to thev area juist men tionedi. Reel i, ' 7wh-11o

servedl at thle eve anid teri chic tii at Fort Rani dol ph inl tilie ('raZone, reportetd
that it wvas a formidabile p~robleim there, where it wvas p~revalent tiall t li yea r
iroundi b~teause thle reint ive I imtl idi v was constanitly high andl( tlie( t empera tumre
vaia lit ions wt'i'e small. rhve iiplortaicev of tilie tondtlition ini soliv part's of tilie

Unitedi States ca ii he judged byv t li extenisive St udies mlade by' Swi~t iiiia and
hiis associates." i ( On tilie otlier hanid, ot0it is ext rina. was not frequentl iven-
'oiunlt ered( iii cooler' padis of thle 'oiuiitry'. -Siiioii " foir in stanice, n-l itr ea t ed

over 150 pat icit s, 90 of t hem Navy per'sointed, iii a b-mionthI period ill tilie
Pacific, iati seen oil v I15 castes ini a stat ion oii tilit niortheiast ern seaboar iof tif li
tUnit et Stiitets over' tilie same period of time. As lie i'emnarketl. plivsiciaiis anti
pat t' ish froniti difleiv'ent loc'alitit's art' liktely to h avye diifferenit co0ntep~tions of
this tiit'se.

Thie Itot al Ai'niv 11"ies as vt'l as lt'e figures from special arecas, thus show
that oltifis exte'unn . tholil~rli it'nt rel tivel trivial this ws as tomipare i't ith nima ii
oUt Iic' i t'stt's. nos ani imnpor'tant en use of parItiall a tit evenl tcomplet e tdisabI ilityV

fr'ont tile it' litary sitn iiloilit. Its iniaiagentivilt t'onsuilnt't l arIigte port ion of
ot ola myiigoiogit' t'liic fac'ilit ies anlt occ'upit't a hlargev part of tilie t hut' of ot ohi vii-

gthyloi petrlsoiinel' ( hig-iiia at tatcks an eiitxaceirbat ions, andit rt'curr'euit attatcks-,
r'esutietd in a i Impe loss of (lut y hiouirs as wtell as ini a loss of t'fiitient'*v. Somei
pa11tie'iits occuied~t' h ospi tal bet't iuirgenitly nieteted for othei'i purposte" and somt'
soh Iit'i.s, becauls'v tht'ir d iviseat was iii et iat' ale iii at trlopic'al env ironimenit, had
to be rem'iovedl from cotmbatit thri oughl t ie( chain of t'vatcuation and t'ven tual Iv
returnedi't to tilit Zone( of Iinteriom. Recur rectes wt're frequenti t after all typets of

ireaitIent'it and thI ere was no wvay of prletdit'ting", except 6y clt'inical trial, n-hle
tlit' enrs wvouldi bcl)(tO tlivdr undteti it'erapy. IHath thlit timle facto t no wt bellte

to full duty of mtliy nvel en -vo Nvel't evatcua ted fromt tilet P~acifit', but, ini all
acti vi' th eateru of opera ion s, tin h Me wsIit a vaila ble foi.' suchI expt'ri int'l tit ut ion.

1il:4lanvce tG. A.: Extvrnalt t titis. .1. Roy. NLv. MI.Serv. '29: 255-2.7,. October 1943.

Da% :i is. E. L.: Av (441ic Emr ~intifc s at an Aivktoed AIK lied i1Nse ,J..Xti~straN (Wq. 2): MW-i~ Movmnher

M~3.
ilirteii. .. F.: 01111'. Extertia. Brit. Ni. .1. 2: '4U-S2. .ioly 1945.
itadil-otes. Bi. J1.: I it~ise tMtit i, Extertta, ton ltwvetni~:tottioad D iscussion. M. J. Australia~ 1: fi69J-i72, February

M.ee .. J.: 'i'luat tent of tOtonttvcos. Aunn. tL 11001..h . & Lrin:rtr. i1: 1411,152. Martch 1912.
Senthirla. it. IL. a.m[l Doubly. .1. A : Treaitmtent of Exterttai Ot itkjs Ill. The Use of Vehicles andt~ Atntibiotics ill

ithe FExt'ma te\Auditory Canalei. Int vitro st ticse. L~arvn'co-eop 57: m33 6t1.lctoher 1947.
1, ,imont E.: Mlk ti E~terna and it., Tre-atittwtt . Arch. titolarvuig. 12: 123-130I. Atieis 1915.
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Etiologic agents and predisposing causes. Aot iiativ years. as alrciid
niotedl it %%Ifs thie gelicral bliciet, that liiligzi wevre chielly lcsliol~lsibl4 for otitis
vxtertial AsV Iliort' ('iirt'llI laboratorv st iulies begran to he tiulle. it hecalitit
t'Vit4iviltht t 1111his illipllri .li NXas. 4iii ii''lv IItetiiinvll and that fiiti,-zi %%rt'

l'esptll siblit for ony it ll piropotiotnu of vasv-. at motut 2-7 lptre lit. Alt ough
facihlitis mcl' iol getitrll v available Ort ia lmim aora I altii orv lmivsiic ill the
Vacific arleals. whenl~eve such studio.ir Wile 11i.a4 this, fact wsublhstanit iated.
Tlie expeiviivei4t of SyNviet'hii Io Itss ail Krarhiik "' iiiav 6n cAit at s tvIi*ral.
'Ihcve miiiuirtook thle itivesti _-atiAm of 72 inifected casill 50 patI iclits. afte IT IeI"
clinicail dliagntosis of otitis extt'liii1111 had ('J be ll adll, ito dtltrtuiivi w%-fat funiZ
Wt~l'T Chi efly retspionisibile for the infect ion, not to flnt oilt whet her fungii Wevre

prsei~'it lit alil. To t lvieu '1stlpiisI'. hlitll"i w~ert reet)vetlh ill (Iill*v I S itista llct'5,

andi ill vach*I of tlist' tl~ fiiiigtils p)r'eseit Nvw5 olid ((v114' of s(everit pa~thIoireiis
re1COV( t'11ill mi xedui formti. Thlis was su-iilis 1tiitialIy the expv(rielice of all others
whoit t'tiiilltiv( slich iii-est ignitioi115.A /ij/u was th 114'aOlliisiii Illost if teti

foltitit, thltutigi thel4 iei't fact of its, presenice dhidl[not nlece-ssar-ilY inidicate that
it was thle primaiiry uiivath'r.

Ps, U(/lnwhlas (PVs. py?/o(l/1( a) was; th li mrost frequtilt (if t(lit bacteria

rt'coivtil'TI fronii iiifected vairs. \\it hi staiihlilococvi niext . Ps, 14/riuvloIs i's niot

liv~vls'lt il noma vas n its flatI hiogt'liiiity seemlis to lbe estabhislied by, repolars
ohf its accidenital fitiditig ill thet ((lilt railateral var'. while the othii'er wa.\\.as iiinhcr.
itrett iI4lt . andith Ile hit er e('oiie of ot it is ext eiiiz ill tlie( previously

if fill ffet't ed vatr.
Tl'le (list ri btit ioul of ot it is ext etiia ill WorldI War i II itppoi'tetd th li'getieral

opinion tliit hiniate was the 'hiif pr'edsposing, caulse atid (flat t lie tiselist' was
likelY to be' frt'qieiit wln'iievt't thlit prevailinig, weat liet' was wviir and 1111411hu id.
O t hert impilortanit 'auIises welt' caiitlt'lss per'sonial higvg'ile. uisually toi be explained
l)iv thlit condtitionis iiiidt'i' which' tlit wvar was, fougght ill tlit'- lVaeifit. and (r iaitiiia,

isliiill~ i nrdue y the pat vilit himiiself'. Ac'ordhing to otiiitii~ 1itis

('Xtvi'lia shiowedl af marked dIectrease il t he dlry season iii Ne t' G~(itlinva itid ( it'-
Phl~iippitnes, althoituighi tlit(' tellilpeta~llirt was high1 .1lil mnoret lnliel Nvt'it ill swiml-
milli t hit't tliaiilat ot her' tiute's: t hese ('trt'ililstali('(s sliggetstedt that liiziiiidit v
Was evenI 1ore- tiipoi'tiill thiln iia heni asilit' t'auise of lie( thisel'is-e.

klthloughi swumuliligil' wvas thiotill" to li' thlie caulse of ot it is ~et riila ill man21 v
c'ase's and aillth lutuuig stilivt ob~servers v'titsitht'rt't it thlit piritncipal caluse, it 'oultd
not lbe aceept t't as, a1 liiivt't'al exphlanationm of thle d iseasi' if' old: btecallst' So

ma211 nv mt'n who slit Ilred fr'omi tv liM' hiseladi no lust ory of' sw\im liiii u. Ill
't'rt a ii a teas, sucthl as t hit S-olollloi, is. 1tiil t i al 'vit enicet estaill iishe r'Itiver witer 'i

ls at prli'fic sit ourci'e of P)s* jpwqa in a ,2 lbut t Iiis was inifetiont l~lwith a sptecial
or-glaliSni atid 11ot KNOW fee io 'iiuse of m-at r p'v' se. Qvvet' to ando his asso-

v'~ A 'trV~ i Kd .A M 47.
N1 5tc "Hmiwt 1 Vi 41S.

AVSyfo hl .I 48S.
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,jte flfun at onl 10 of -A) jpa I ieiils whoit sougiht t reat iieiit for ot itis,
('xtt'miii had1( bl'eii 5tiilZwithIini 1- diays of their linrt \101 and iMal only-
2 of tMe 10 went in switniiniii mpilarl. ht was the idea that the (- jrspsel

op~inioni of tuariv p~atienits thait tile oniset of the aur11al diisease was- plevipitat~d
1) ,v sxvilluitiig or t hat preexistingz symp 1toms11 were aggravxatIedl by wate ci l i Nv

refiected cuirrenlt beleiefs.
A~ll ot her predisp~osing, ('alise'. inicluiniig ;),yvchlogcilic Causes, coilIl lie

identif ied ill occasiional cas1es but \\(re( not tniiiersally ajpplicablIe. Ill a small
numberl)& oh cases , ext ernal 01 it is wa, thle result of jinfect ion fronti a ('111011 n
Stih1)iirat iv ye01it is Ieielli, buiit the maoid ~lty of obs'ervers, were inicl ined to put1
no grreat eiii~lizisis tioll tils factor.

The externa~la audiiitor ,v (anal, as alay. provedi an ilicl sie hir thle ;level-
opuilenit of infecttion, biecauise of its depthi small Size, and damlp etivirolinliert.
E~xcept iii thlese resIpect s, however, its anlatomic conifiguiration1 dill not sweili

rel1ateli to thle disease. Syveitoii andi his associates," who stuidied .50 cases of'
o1tit is ext ernn fioont this standpiioinit, found( thlat till variations fron th iii' taldard

110111li wereT 14) great er ill t his groupi of affected nien than would be found ill

aYliioiiaflect ed gr'oupl.

As iii ci viliani praictice, thle first atliack of 4)1 itis exterila namilyivx rlmrseitvet
dlil elit ireix' fort uitouis set of (irliiilistalicecs§ Becaulse the ext ernal au1dit ory

c(anail is anl opeii channlil. it wxas eziS v for ilniilo-orizalll~isli5; 1o gZilli entrancel to it

zlccidelitdllv. fro.- thle air* or, water, or to lbe bigiiilit into) it byv the int roducil oln
of tlivi fingier., or of foreign 1)0(1 e5 usedl for clea i isi ig, pu rpos'es. Onice the
organ ismislilt([ been init rodiuicedl, t hey xvwere' ideally localted hor gziowtii. since
they verein Ill loist clia mher tha I coil Iailis. iiittecrlll nlclua e tu

u01ornially Ipre.cllt, dl1 adlequ(Id (ciltuare mediumii to support thle growthI of linauiv
fungii Adul bactIeri. Ill t ropical areas. thle mloist, hot (limadte( increvased thle

p)ossib~ilit ies for initial inifeetion andi enhainced the infection once it had b~ecotme
established.

lIn at greait niaiiv of thle patijellts observed overseas, thle inlit ial attack of
01 i;is ('xl ('la hadl occurred'l overseas. Ill otlher inst alices. hlowever, there was-
it lust orv of recuirrent aIttacks. solitieliies coverng ilg a iv yearis. I t was
('lid1 racte('ist ic to findl long-quliescelit ilnfeetioiis react iva ted 1w thle circutimst dIICs,
inl wvhich tile incll found thliinsel~ves whiile iin service.

Clinical picture.- viv e li Iivia pict ar of ot itis etoteria dependedi~ u'Ipon the

slvl'ii v andl ('Nuelt of tih' illfctolii the ('atsvitive agelil , till tilfll at which the
man11 was seeim. and1( thle I lieapv to whxvIichi ihe hall iprevioulsly been subjecte(d(. It.
was quitie tyvpical 1o e'licit a st ory of reeturitre at Iticks, often'I coverinig several
mlon this. t reate I w'ithi i maniy differenllt dirugs and ointmenl(llts, adul sometlimes by
repeated hiospit alizatIionl, b~ut ne(ve'r withi miore' thIan tempo)Udrvr relief. Fre-

A, Av, 3.mf &p. 417.
Ni f,,u "H, I. q. 417.

v St, Al,~e Io M.p 417.
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qilently, too. the story Nvas that at new- formi of therapy had been tried every
jilne t he pt ieIi t was Seen by at (ilthrlilt pli'sicianl.

Ot it is ext erlia was tiever asy~llt onia tic, t houghi somlet huIes, ats already
not ed, organisms known to cause the disease Ilingh t be isola ted front a con tra-
la teral Inon afftc te cal. C b efore cl inicl SympiItoms andu signs Ihadt lueCnhil evitkLe
BothI syllfptoils. anti signs Nvere essenit ially t hose Seen ill civ iliani case's of thle
diisease, th1 ough fretI iint'iiIXli the nXcIC ag-gravae bIIC(Iy the ci icuutii 111lce's 4f
jIlilit arYI life. I tchinig nWas likely' to beC thle first SympiItomi. O t her Symiptomis
IincludedC pa in ini and1 abiouit th I C(ar, I increasedt by\ miast icatit on and~ frequen~htly
worse ait niighIt ;a Sense of* fullness ill th li' ar: hiearing loss, frequent'ntly t ransiet':
antI usually dhirect ly liol)ort jolial1 toi thle tlegrei' of b)lockage of t li canial by
(1(1)115 or, if midi~dle ear in vo1v' eniet tnws poidrs' t, (Iirect I lt trilm11 ieb to that

als:Occasioniallyv tin nit us; arid very occasioniallyv vert egi.

Exit minalt ion 01 of th lea (iiSli'howe, vairiouisl ' v, cruisting2 abhout the orifice arid
lobe: uIsually at larg~e ani1o,,nt o)f debris,, (e~leuil)e(l I1w ljjeaiilou 21; ashavgte
odIor of iew-riiowi !ay ; am!h a inimrowtl, infuivo Iiit Anal wvithI edIClliatolls wallIs.
MIanipullat ion nliiggit 1be( exquii iit ely painifuli. Tenderness, at thlet aiigle ot thli
jaw -vwas chiaracte(ristitc. Thie dIisthia-gc Igeiil igt be1 5('i'01i, s('e)Irpurillenti, or~) i

lent, dependuing'. uponl th li'ca usativye agent a nd thet st agev of' tlit disease. Thiie
tymiipaniic nienibrnhw e had soinitt inis lost its Ilist C fom pait I ici pat iou iin the
in flamnmatory reaction. If lthe cause of th li'txt enal ot itis were ot it is imedia,

lie thrum11 mligght b)e ulce'rat ed andi perfora ted. II enorr-linitric bl)ebs somletimtvs,
('o"Mrt( thle wall of thle canal as well as thle tv pnipaiiic uenibrane. Tlhle disease
was frt1utii tll bilateral, but thle two ears were frequentyi lv ot affecetd't syn-
chironounsly, anid it was thle rule', if t hey were, to finid t hat thlit two pr~ocesses
Were in tliffert'iit st agt's of tevolut ion.

Syverton tHi ess, and lirafcliuik, 2 7 aftter a st Ild- ,VOf thle material onl Guamn,
formutlated th li' ollow-ing cliiiicobactetriologgic classificat ion:

Group A.-Symptomis inclutde painl, Sorteness, a Sense of fullness inl t he
ear, andl prurit us. Findings iiicludte mlodera t to mnlaited edemla of thlit soft,
parts, wh-ic nic my ext enit to thle traglis and prt'auricuilar thisut's and a yellowish
to g-ray punrtilt'nt exud~ate. Lalborator * studies reveail 1s. acrufinosa iii pure
(cllt ure, uoggt'tlur withI normal flora or withI othi.r bac oria, andl with Ii fngi.

Group B.-- Symnptoms i ncludet paini, which mnay lhe sharI) or aching, and
a stMist tof fullnss, but not nmuchi sorii'sws or eth'ma. F~indings inclutde localized
('ryt henia , Slighit edemail, andl occaisionial mflach'osvpclit l)15ttilt's (el('nnnst rablel to
otostopv. The p~redtomnliant orgaiiism is .Stapliy1tcoccu.s aurezis liunnlyicus.

G~roup C.-- symlptomls iinclutdt a sense' of fullness in tilit ea n and Slight
imipai rmenit of hiearinig. Ot oscopy -evteals macroscopic colonies of funigi, which
are Suibsequenitly Shown to bt'loigr to t lit genuls Alsptrg'!,ils Or ACti/Hlll/YCeS.

Groutp 1).-Sy vmptot)11 inctlude' painl, itchinrg., antd a1 5hsens of' fullniess inl thle
ear. lPli sital findings include vrhvtltma, etlemna, anid all exudatet, which is

vSee Wfo Wt Mn.4. 41S'.
vSee fot Iot p~ U47.
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likely to beC extensive. LI)O'll brtoi' situdies ireveal severail patblogetis, incliuding
KbEbxNiilit,, IPE/fhItonwnS. andt IPiuttus.

Therapy.- Since mo get ei'l inst i'iltiom s for it, mni agemetie were ever
issuiedl, t lie t lie'a pv of ot it is extn ei'ii iiWord War I I was alwa, vs an i tidi viIdal
miat ter'. Numiterous niethliods were employed, but wvithI certainl 4outstaniitiic
except ions, resul ts wvere genierally uniisa tisfactoryv.

As a rule, cleanusing of thle ext ernal auditor * canal was reg~arded as anl essenl-
till phlase of treatmeneti t NI ai II*yOlbservetrs, itl fact. were ot thle opinion thI at, if
tiile had not b~eenit fact or ot such import anlce, thle pat ient it SC of' Simpilet (leaitis-

ing Inteast tes would h iave ('I m eateuIip man iVae (' pe'SI)niail lent itv. 'Some fearied
l~ie tmitrdnut toil Htfuidshui o t he emil, ut forthle most part ceiislgwsc ie

out w 'ith coi (ouls i rriga t iotis of wa ter, ('are beitig t a ken to dry tv t(li catial Ihtmia-
omughl a ft erwartdl. S-pecial aggents ltsed for' t'ea t--ii g" werei' ' cijefly v iirXitle of
I id rog'ii, bica rbonat e olf soda, andI greeti 5011p. 1 ehris Nvas tretmovedI after
lie irrigat itoni ptrefetrablyI with Ii t(l piiiiui-wit'C ty~pe of tip, tie t'(' ( procedre beitig,

cartried Iou11t gret t l and tc Ia ret'tttll vly soitiet i ties it niiiglit take as, longr as, 2() miuteit s.
NIost miiel'iI otlit'r reiiovt'tl cerilumet alotg w~'it Ii t (tlie'- tdebtis. Phl~li iptt antid
(Ilesen $21 ,otiIr~arm to thle getneral oplitiotn, teg"rded cet'iinetl as "binciietieit Iv
1)actet'iocidtal' atnd Iltg-et that it be left inl situi.

Th'le followitng are someC of thle mnethd ui(Sised after (leansing'ti Ihadl leeil
a ccomiiplislhed(

(Iiordo I , 2ý1 orinig, o11 Giiaii. hega ii treatmen ilit wIith the appl)1ica tion of a
wvi(k soatked ill I per'cent phlenol ii (glycerini ~intit kep)t in place for 24 hours
whenever thle t emper'at ure wvas elevated and it was not possible to vieWv thle
dr-um. Over tkI s pet'iod , sulfadiazine was given orially, wivt h aspir'iin, plviecthi''tit
anid leit~iev fOr pailn. 01', ini extriemie cases, Small (lose of cod(einie. Whenit'thle

wvick wvas removed, tlie( canial wvtws genitl d touchedt' withI pei'oxidte soliition and
dr tiedl. Powtder con ta iniing 4 per'cenit boric a cid a titl 5 lperc(eint sul fa( i azinie ill a

zinc st eara te balse was then hisufllated inito thle canial tailyi for 3 dayv,. After
eac'h trieatmenitit, a cot toti pill,, was mseit et inito thle ('ana to keep ot t moistui'e.

Aft er thle last t reatmentit, thle cantal was agatin ililgitetI withI per'oxide atnd di'iedl

thoi'oughily. Sulfald azimie wvas contitinued b)'y thle oral route whmile loc'al thlerap~y

wvas being car'ried out. Only it small number of patijents r'eqIuir'ed mior'e t han it
Single c'ourise of treatmient.t

Ill c'astes of fung~ous om'igir aifter' Cleanising(, of the ('huh1 wvit il pei'oxide,
Goi'don inser'tetd a wic'k soaked iln a half-stirelgthI solut ion of ( Iistdelani's
paint. At thle end of 24 hiouris, the wvick wais i'eniove andth le cai nal SwahhIbe
NvithI pei'oxidle. The pat ient was thieni giveni a priescrIip~tion of 4 pter''tent boric

a('i( andl 10 percetnt acetonie inl 95 pei'(en t ethyl alcoholo. with Iinstriuc'tjtios, to

use thlit sol ut ion as dr'ops 5 timies daiily for 5 days. If t here wvas anyi ci'usting

at thle endl of tlie( sixthI day, lie whole r'outinie was repeat ed. Ondy about a

.PII i I put., I. WN., all, I livsscji, .I.: 'irpical10 Oi Iis. It oky M ouiitaiii NM. J. 42: 31.5-317, NIa y 19445
& v AdI mm Z. p. 4 17.



(fiaI'IItei oIf til lie )21 ents rqir'flied 21 second I iir~e o~f t reat illeit, wilil noile live('(ed

dre.A wick soa1ked III half-strenigth ( 'aSteflani's palint a thenl Inser-tedf
for 21 hourlis. after 'Alill) III-mifllat illil of bor1' ic lslf(izn-/ll iert

( nI.N 8 of 71) patients (Im s rea e ireItIruf( a ..wcolldi 'our~se of I iea I eit, aind

t iv N founid 5111)erii0 to all \ otll fi' ormi of teipv.- Thfe~ v llilil N-ia,. v isiefl
inl th l'occasiional ac('lt& ("'21St 1))11 did not thin1k it will iieeuldvd veiN oftvei: it Nvas
of Iliitle vailiie Ill villrollic cses5. ht should hev addlted Illt Il Inai li21V 21111)5I of' I hie
P~acific' Ill whfich' otitis eXteruia mihal to lbe t reatedl, facilities for thil- formi of
t hlel;) 1)* v Nvre foil a va ih ile.

161e1idouil.; Ill New ( 'Illedhollia )filul oil )kiaawa . ha.d it long ilr211 genlerzillY
11)51i 15allsat or experielile N\-itl hstilfathiazole olitit 1)(1). ( 'ie'..at Nin ice *e Nil v-1
licetate (m-cres vlaceate), 1Bill-ows Solution, (ientinil Violet NiedIcinal (Iuuetliv\-I

iind olilitllecloide), ive 'litst (1.1 Ills itinolt,5pren (timociel and -ltafern, (ictulunesol)

anld Ilellicillill solu1t ion. PIelivillili Ilot oild*v p~roved v.i huielv"s but1 was theill' 111)

irrita I i11ig2 of thle agelits, used. Mlost of thlese mlethlods proluced I ranlsienit blelle-
fit, but1 thiere' w~a ustiall v t fresll outbreak aluolilt I lie tiiiw thfat (cure "evilied a
possili I .I When Reard~on leatulieul of thle possibilities of1 suuhst ituited bell-
'/Al111in~he hi1ts of isopai'aIfliic acid"S 1111d 'Aa5 2iable to Securiie i51)al)i o11ulillent
('1)1)1aliningz thejit, he aldopt eu the( following plaii of 1I))aIl-a.ellivilt:

Aftvi' the external alldit(WVY ('112)fa~l l eeli ('eavell Witse \\il Ii) (rog~eu) per-
Oxidet andl (dried. Isllpal' olintilwIltt NWas applied oIi at '4-ifnCh wick ctit from11 at
2-inc r1 a tize bindl)i2Ige. Tlle w ickl W2)5inoellO d~ 2)( i'eJlaeed alt the end of 48
hours. Silic(e tille (211was oftenl prac(t ically obilit iera e byll edvelmpla .ivet core
had1( to b~e exer-cised Ill phaciuiir tile first \wik . A\fter 3I treat uvleuts bv this
re-I 1)1(1), thle itrasof treat uuient Iwere sliccessi vehv ieuil I uelled to :3 lavs.
4 day , s, and1( 7 (lays After tite ear had( lbecomie pe'f'ectlY dr1Y, it was) pain;ited
w\itil ( lste~lulais paint. wvhichf was also 11511 onl the intact earl If tile ('011(111101

WaUs Ililila Ier'iI whilel tile patiteint was first svell. Ileivioriiiag1ic bleb,) were
rupilt uredi if thle p~atient 'ompilalinhed1 of' paill but othilerWISeI\\ Xtl'e 10 (list hillbed.
Notable1k iiilj)ovefelliet \\,I', 1i-mll , lv evidenlt oni Ifl(' secondl~ visit, and1( ill Sever'e
('21es ilie lilli~iZll.Ineullibraile lud11,1(1 usull s1lotgile( ofil en llaisse bv)O til hIlird visit
o1' soon thlereaftelr. P~atient-; sevii eiI'l .111 apriompllt re'spl)011 ill Ill))l t (llcillg

'ealsed, painl was) ('(ll iolled, allid(lI lvie 'AlS 11txte(lisioll (of tOl l)IoceSS. W\hen
III' c'3ofditio w(11 as of at Illore chiro i(' 1111uliue, thle response was less rap)id Ibut
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Anot hr sat isfcto 01W ethlot of t rea 1111(11 ini the South Ii ~tifie was thle
use of a1 powder consisting, of MvMii parts of stil li fa hiazole ai 0 boric acidl Nit Ii
enough peniicihll iin added to tivIlie (oluil)te t't iiiXture.a ti lj, I It yeII0\NV color.12
T]his ''psb'' powder, ats, it caine to be known, was placed iii a powder blower
and kept refrig~era ted, readly for lprolnlpt 1ue.

Thie first step of treat lieu t w*as," as usual, cleansing of tilie external ear
of till e'xudatlte aitd cerilnieli. This could lie donie with aii solutitn o n ~itaininig
at fewv squirts (of pT41' powder. If the inilainumator 'v swel hug was Proliounvvd,
it was reduced l)i'v the inst illa tion of at hydroscopic solution of peniicillini in
glycerin kept iii situ Av it hita cott on pledget.

After thle canual had ])evin cleanised aiid dried, enough ''psb'' powdler was
M~own) into it to form a t him ('Oat iniover all thle surfaces', iiicludinhg thle tynlipauiic
niemibranle. breatnmeit" s were given daily uint il thle jiflainninatorv state had

W~en subsut&a Hv iuvdured ithen1(1 as oft en as necessary to keel) a thi coatini
of powvder in th li(Anal. WithI this treatimenit , as with all thle others, it wvas
iniplortauit to have thle patient retuirni several t inies at. weekly iinterv als to guardl
against recurrenice.

The forniula for this p~owder was arriveml at empiricaly. An attempt to
use penicillin alone in powderfoMuwas uusatisfact ory because Of its deliquescent
properties. When penicilli and sulfat hiazole wele combined, the mixtw iir ws
still modera t ey deliquesceit , and. hArd, encrust ed particles of sulfathliazole
were found in lihe audit ory canal. The addition of boric acid powder did away
withI thlese difficulties.

S-iin~olitoii,3 31 who saw anl rnusuial. numb~er of cases of inirigiqt is and ot it is
nietlia secoitarv to o~titis ext era, oiguinallv lperfornedl mnyri ugot oiy wvhienever
the tlruni was t djckenvd and full. H~e soon found that the Par clawred up
eq uallv Wel merel 'v by treatInielt of thle ot it is ext erna. For t his purpose, lie(
found nto single drug, o t sta ldidng'. Ile, like several others, emplipasizedl that
st mug (h-ugs aw~l anthqise csi' were not wellI tolerat ed in thle aural canal and
were likely to produlce eczeiiia tool cha nges. H is exp~erienice corroborated that
of ot her observers, t hat 0inmt niemits were oft en of Ii nut ed usefulness in tilie
tropics beca use t Ii ev ca used miacera tion of thIie epIi t h'i el n i.

HIealimng of gianuflatIiomis anmd ulcers on thle t nipanic niemubrane could ofteni
be hiast eie by a pplications of 10-percent solu tion of silver muitrate. Eczenla-
toid clia ligges, w Iiich Iimost ofteni were found onl thle conicha anid auiiricle, resp~ond ed

miore favorably to con tiiiuous wevt dressings of 1-percent solution of alumiiiumn
subaceate than to ot her formis (of thlerapy.

P~atiemits w\itl i severe ot itis ext rna, wit I fever and imisoiiliia , wvere usually
treated ill thle h ospi tal, wvith Iimoist hot compresses. Sullfoinamides maid l eni-
Cillill were giveli byV timlacltbe routes. Simlontonl 3 recomm111ended tilie

STreat inet for Otitis E xtern~i ini Owh Tropiv I New. and Coniienti ). linill. l'. :,. Xrji y M\. Dept. 7: 16-1 -167.
Febrtatry 1947.

AV RAi koo Rit' . 418.
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t'\teI*iiiz ill fromn 2 lto 3 davs. aigainst 4 to 7 dlavS %wla %it ws miliijttd. Ile
m arileti. li4o\% ever. t liat tI' littiot, 11a0 11'ihod \alnoi\ thoti Ig11ei. as slio(\\it bv Ilte

I1.11ii41hI'ilis \e\ (it'll iilretl. Parlickillil vilie la,11idto be4 tkenl 14) Secure '1it

follo\%etl I he cil
St ipto~ii (iii,~itliiitvl iiad othler al-geils Initer lisetI ill th lt' uatitteltt

it'l rt'aiizatitoi Alf thle iinjnrtaiit'e ofl till zllteflltio) Ill tlit J)il 1f 4c te txtenitll
111iitol. v t.2111211 Ili the caliislit toil of tIiI is v~erttial Is, al~so .1 )5wt le'lliet
In r'etro'spect. Iittwt'vt'i It is possibltt to saY (l111 ilt, bleest restilts in this c'mntlnioll
ill W~orld Wnai I I w\ere obt ained lbv I lie 4)t4)lai-vi)4l4))Zjsts who puilt heliri eiilpil~lsis.

4'4)iseit)isV n) tot 1ised l iett hotds to retstoret fIt jot( 11tv-git v A)1 I he eplit heliliii of
the vxtei'iinl an.11114 ai1, w\tiith al 1 m toward tIIt' lvitd side.

( tills M1edia

I il~t latoll lnfi'i Iils(t11111tioii, both Ill thlit olivt of1 Interior4 l1114 oversells,

a1111(1 4iit S )4lrvithgit tttt in lt (litt'o lenitits wVat5 501114-

I iiiit's SO) "~tltt it-, to) lilt t'lt'r' wih Ii lit care (it' i11livlal eit. 'lT'e prtblvhtill ail'ose
priillull-'il hea't'tuso imn'ui \verv talltiiettd %ithI hils conditlttion. w~iihic t eiids t) h~e
t'vact't ate t'th vy texposuret to t'tldh. w~hile' Ini c)iblat 4)verstll thle efflet' ofl s14hel)ibst

clitte 4)1 I )idhltVtischaitigt Io'm patiteits w ilth hirolich ()ttisl Iietula. Illt the

chtaiti of' t'vainiitaio ahiitlost liiiheiiiuteiitl. hi vnt'vaeitioii liospitals. it was t lii'

\ett'l. Thiost' whio reotv'it'cr tl ihlili t his pt'riot wt'it' rti iiiit'oll to (luilt v.
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1)111 an11d by tilie othe arm' 1'II 4 to it' nai~sal tip of (ilie t'Istacht'l 21 call lit4'!.
Eig-Iit -out' of th loie iiitret pati enits w~ith ot1it is iietdill Nvei' li1121I)e to

acc(m4'Oll)i autoitnillit ion of1 til mo'iddiletvl. ('211' tIi4 lie PIeTs11Se a1vera2gedI GI.2

ium11. I hp. ithoughi orinr lydurnig" ie Valsulvi iinalielivel'. tilie middle cut'
inflaties at at pressure of 20 lo 40 in ni. I .

of 2 to) 4 nuin. Ifl-. SixtV--onv o thIIlese iii1lre41 patients, Nithi otit is Illedial had1

no (V evidence of, oblstruct4ion periph eralI to~ tile' phainiv igevai orif ice4 by this crit erion.
Fift d'i 11,111 pre'ssure" of 10 111111. jig 4)1' less, indicalt ing mildt obstru'ict~ion III t his

olbst i'1i(t ioul

As tilie result of t his study1 , it wasl concluded~l't thatl ii 7.5 percen('t of thle

1)a1tient s NvithI chroic14 (It ils Ine(1i2 ill tilie Ai'nvy klg( group ile.ht pu'edol~inaiiu t

obs1I'(trucion Nvai 211t lWe lph21 pmgell oi'lh'e of' thle c'isl 21('ia tube lil, wh1ichl is tilie

potsitionl most5 acce'tssibl)e to tilie eilectIs of' irrad1(iationl apl))iedt locally ill tilie

The' lse of t hie siull follaill id(It tli'ts jintletamnto 114'i 4)1ia p)roducedt'
Avitltl ,v varing'.i~ retsuilts5. At theitat121i ion li12 ImspiA At \ Itnnhiouit in 21. .1, whlere'

thiey w~ere used't routinetly ill tilie ealllI st21(?5 of Iithe cases o)f no101ipp1)~il'2itlt'v

01 it is Ilie(1il1 whicthl occturre'td dIur'ing a1l1 epidem'ici of 112I50jarllgrviit is, Ilthe failur'e
of (l4'vt'Iopl) 1 of o lly addi 14 (itIionall cas1es of niaust tidIit is wasi 2tt11buti~ etd to Ithis

praci(tice'. At almos1t 2111 inistalla~tionis, ill fac(t thit uset of1 til' sill oillla inl' idesian
penIic'i lli ill tile114 earuly st a~ges of 21('ilte Suppura l21ti ve lllid(11t-eal. d'tise'aise was1

regarded as4 r' e 2sponsibleo for)4'ti Ilievl *' vtiV sliaill pI'Oj)or'ion of subsequen~t'it hillastoilit is

an ud thle s ni Iiuimber'l of mastoid operatIion~s nletessai'v . The' 1)l'onilis-c 1ioll,", aid

1(1indisciminiiateI lis' of1 i 115if111 Iiolis of slilfaliiilalullide powder' was, algl'ee( to b~e

From~~ Ilt'e total1 exper'lience('e it seemis falir to ('Ollllite 11121 both the 111' 11fon2-

doubt1)lfuul ill 2141114 t'xaitt'l)2it ions1 of thle cironiit tdisease anditha1111t they wteret 4)1

ps1)10 Vau a~t't alls in1 t1 tnlt' t 1 of54 cl('115(' 4) th isitvw ileoli tI it' nv mt ikl tovi uei

was seitlon feet fromtisk.atybcueo h-l psil i~ fet n

poss)1 ib becus oit' tile fals luit'uion 2111 OV'st'2ii * luvlwh tc withe u , v were )tik I , v tohis1

gendl. wi 'he1 t(' the w)ele usedli bt 214 4inexper1 t' ietnced phslfniuia leswh conch11g5 1 Iid1Mt'1
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tMlel 114', t "i~lippiill-a ill\ at II~ lie 4114 ti ll.. \ t't'ks cl'a iiaslaiiot erap e v f an li' -

bIoliest iU.e'lls *~'t \ a .iiial I\ al u \iwa prpe vailill\.- I oth tl(

of thaeltonsist t'lsot'ltt ea v an tilaIt \\Ii i)!it' t hera vi wre ito!d a.,ilvit-es'll'e
iovoerhtate do.ial1k,1k nlt~t''us thle cltid() :t', \vkl foalt IIi'aIjlisd a1'elm. itoIftlilfe-

14)1 wer t~l54i v rel Iii o1th ý.('islt'S. tlIit ll e -;It' IIt' tol liet Iiit, k ~ el't ald Iw lieseil

SillulsifIis

S~iilislltis wVil. 1'v~l'ttlyl'il r'eac'tivatedl lby t'xloti~liI to coldl. anid tie I'esliltiliiZ
altacks( W'lt oft('ii atliitv an ziitever~e. III stiiii geiiei'aI andt stat ion Iliospit ills.

c'lini' \\,ts lan'e eiitiuigli to jtinlterfe' wit Ii th l nit' vl' of ililpat ieitts. III comalllt
au'eas, thle o'xat'erbat itil of chroic'lit siliSIt iS W2tS O Vt'tl it0I't' ''tiS, ill(,', t it

Zoe,(ilfl.;llt' attil-11 4' slill the care of 'eqlelt' l)S'v(t iaulltc Itiiglzulitl wlthe'i'let'ai

> igiifilt'a'it) Ile s1ili 51! i t wa c mast tit Zoe.ia e~llltutin tfiiiliits 41 115)

soldie'rs t'u ii l It to11 11.1ve diiitit it' Y Ini t'itS 4v4 I'' llt''ig t' a illat'li'iiit 1111llesvt I. posiiblit'

Wlelt'1g out'I oft-dot orI e' a~'111( .I l it tet'si ll ile q 'uattiueritas prtiollited, lti llt

ii'inlida or rto ptlit'i' da ii vdoile If the codto Iei 104111il suijt'.s

Ni'll ilt' itis it alsrlip o'Ithte Z~one ''~lsii '' ae of' Inero iippllOwa l-ilaltofI~tlIcIlI(lItis

ofti' S11 1 .t is a i v s. Then \Ii illit l' t 4)111 V 2 4)1' Iii re el tlit!)t t'l't' livtt'~i l 've .c livio
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evacuatit io hospitals op~eratinig ill sutpport of comibat (Iivisions', it was tnot.
praict ical 1juto intitutte tili-olilllp t Ivraipv for Si1lisiti. Thie oltolanrvtigoo-
trlists r'eportedl thlit t lie tItost efici live tireattitlett Ill t hose itIsI:ihiIt buIS WtiS
Irignigt toll, followetd Iv Inst illatlions of 5,000( milrt,; of petijeilitiii li piv-siologie
sýalt Solutit on (irectl *v intot I lie alinttui. Tile Ilse of thisl. nIethoil, ill their opinlionl,

gra I Iecrellaseth iie 11ii tuber o f irizI ovsiiees vt lar tip) all acutitely

infected ant ruiut. -,otllv olbsvirves wvere of tI i op~iniont Ilit, If thle inifectionl
didit tnot clear uip Ilit ier this fornil of car Nv itItittl a1 rea21otta 1l)e t itue, nothling

Short of radical sur-erv oilthIle ant runm wvas likely to be of' value.
It was frequentl lv observedI that wh~lie Such disease,, as eip *vetna of thle

siflts mlight be tetttpor'rlv-1 Itmpjroved bY local penicillin I leraipv. thle cotidit ioln
tended Ito recur as sooti as thle allit iliol ic Nvas, withld rawu. N utiterotis rep~orts,
ind1ica ted thlit thle sill ottaituide dlruigs anld pen icilli ii were of g-reati valule ill thle

cuefiulittinlait igl tXype of Siltislt Is wit Itl t It tom boplilebit Isl.
Thte total exp~ertet ice was tha ith le sillfouta Ilt Ide I rupgs antt petticillili wetvl'

of great vitlue ilt prevett itig thle Spreadl of inifect ion to litigl borilig- tissules ill
acuite cases buit wvere of dubiouls, if a ttv. vailue ilt clirottic cases. Better resuIlts,
\vere iii vatinb *) Av acliieve I by t Itiril svSt ('it11c rat Iiel.t tItan t heir local Ilse, an ttt heir
local.1pii )Jia Iioti b eca tue less andit less pop~ulair as t ie \\all- Jprogt'essedl. TI eir,
possib~le miaskingz effect had tobe bortne tuttmid whietnever they* wvr sd n
there seetilts little doubt thlit inl somle cases \\-to as done. by t heir use.

Elect ive jitit r-IIaitas SittuISsit.r par-t icula tiy eýtlItmnoi lvct 010v, was (lis-
court tng I. It* wa eurlvnreltIutti a oiysince, even after
opera t ion ipat ients wi.ti siltits, (Iisense Seldo llot athe ac(cept able Soldietrs. As- a
ruIle, if thle cotidit ion d id niot clear upl 1itider conservativye mleastttves antd if thle
disease had existed prior to Ili' Isndulct iotn, 1 lie Soldlier was (Iis('Iialtgped front tile.
servtce. Snurgery was t e-v~sa rv iltth le occasionaml case of acutite fitlto i tin ti g
Stttulsitts \\itl piIerforat ion of thle aniterior wall. A mod)(ifiedl Lathirop teclimiiuie
tISu~lia -ILgae oo I re(sullts, with Ii tegligi Ile costulet ic dIest riuction. Thte sul fot ta-

ta it Ie I tug1s atnd peti icill itt were used b efote antd aft er operat iot.
A tiuttuiber of alveolar-a ti t ral fist ulas wetre observed following. thli extract ion

of temt i and were, furt her comlplicatedi bY tctrotiic tnnaxilar ,v sittis-it is. (losure
wvas Seildom suiccessftl unit il thIie aut rutl tn as clenared of d iseased I inemtbra tie and

itt a tinsal ati tttoti ,tnv was per-fotmled. Goodh results wvere uslially ' (I vcieved by A
the ( 'ldwell-l uc op~ertioni~ti, followvetd by closut te t of t lie fist tla Witlla a ~elc
slt1ledl flail) of mu11cous ruiemlbratte fromto le bliccal Sutface of thle alveolar process.

The flatp wvas left at tached above but w\as untdetrmined to above thle butcco(` I val
linle afte thttle fist utlolts tract had beeni excised andl the buccal wvall 01 ooiotc
remnovedl.

Dacryocystitis

Ali occasiotnal case of dacr ,vocvNslitis was obser'ved, due variously to infec-
tiou antd to the seq uelne o~f accitdents. Ili otne inistatnce, the condit ionu was

caused by Congenital albsence of thle duict.
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D)ater voc 'st its i as ~ii5 iiaillY 11-Cl~t d sutrg~ittlIV. (ioltliiai :"' reported a

periillanieti ost illill bet ween ile he lcriiiial anidt tile iiose. It wvas suitalble
for uise III both thle in t ra nasal (W~ieIIer-SatInec0or \VeSt) and tilie ext ernial (Tot i-
Moslviei) operationl.

'IIIClei()(t'tIilireW %%-It, 51111 siple. A silk t 1 retit in thle ve've endt of at st raighi
liledle \\as p1Issed thirough tilie Iniferior cii ta lieu!l intsjto thle los'e. I t wass
4PzI'Ilsetl III tile tioet 1114! Silt utid Ito thei endt ofI a rubbiler catilicttr. 'I'lie caIthleter
waIs puilled thog thI st u11011 OI)Cit Isopm"vI Iichlini~d IvteI'ii v (T~t e, IIItl It lIeI t I IrentIl
\\-Its fas4tiened oil tilit forehead.

Tis tetchliiit Le NvS used SizccesstitllY ill fotili cases.

Ill a1 S111,1 pert't it a 1e of c'Isvs ill the ZoneI of lInt erior, s 'vni1)t 0111 ref erabIle
to tilie niose andi thIroa t were finitilly explainied oil tilie basis of iuller-w. 'l'lie
11uajori tv of ot oh 1-im iologst 5, I loweVer, wvere 1111 presset by the sniall numbel Ir

of patients for whlomi this exp~laniationi wns possiblel. Overseas, cases of this
sort wVere s011 W iewi t IIIOre iiii i1leouls. Somne otl oa cvi golog-ist 5 ill the CUniit ed
Kingd~toili bl)'ieved thaiit tilie gra rSuIscept ibilit\v to coldI(s ob)Ser-Vet inl tlilat

china tej( aijioils.r n)iihiarv per lni. in .1.,..t beI tIil reslt~i of agg.ra vatiton of pre-
exist itir per('i II il I hav fever. Ot hers were inicliiied to attribute thle incidence
to lie sste of lien tplug, to whi'ch AmeicaIIII us II weeiiilaecimstomied . Ill t his

connel1ctijon , 5('ver.Zi olbserverI5 coimn mt tetd onl the ( fact 11li.1 coniva lescelcev from
(Itola rvmigo~rlogýic comi(lit ioiiswssoe i iid.11tli i i i ie Sta s

althI ouigh j~ei (he ki C51 te muethI ods of treatmitent1 were used.
C~apt. Rich'ir(I II. St.11il, M(',W at tile :318th StIltitlui Ilot)5itzil1, which futic-

I iomied bothI it) tilie Zonie of Inte(rior aind thle EuropeamiIln Theatr of Operations,
commeni(ted tt omi thle lii iiiier-oii pat 'ients who had lonigstamidiing comlphlaints
refIerab~le tto thec nos'e, throat. anid chest anth whose roelitgeiOltologic slums fitl~idtigs

wer-e positiVe, eN-eii tl(I h riou ohingiost ic aintral iriaion, as wvell as nitranasal
fill iihiius. nvr'lega tive. N one of tilie pat i(llts 11i1(h a1 preVioIs hlistoryV of alle-rgy.
Although1 t he precise e~tiolo~gy was nlever dhetermniiedi inl ti ese cases, it W21S
coicltdmoed tn hut hey niigidi I prle'seiit tiil allergic and climatic responise inl
inividuail tls subljOectetd to it ie 1eV. 'iviroiii'neit.

Ill tile~ Paciflic areas, al1lergy was at more serious conisidleration. At, the
54thi General H ospital iii t hie Sout invest Pacific, it was bel~ieved that. 25 percent
of all nasal comphaitits could he explained Onl tilie basils of allergy. The reactions
to dhust , plants, grasses, weteds, moldl~s, antd fungi were p~robablly greater under
the circumlstaInces of militar ' life th a n t heY would have beenl in) a mlore favorable
emiv ir-onuiient. Some cases couldl probably be e'xplainiedt onl the grounds of plivsi-
catil allergy and could hiave' beeui t re'ited withi histaminle or iiicot imlil acitd had

(ohinl m t. .1. L.: Rtihhvr Cathe~t er Use' to Nhi lttaiti I'atency of Ostimn in I )ac(ryocysto-rlt ittostotii y: prel iminary
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these agvents b~een a vailablIe. N umerous patijents who hiad simiusit is as well as,
rhinlit is (lid not resp)ond( to the measure-s ordliiiarl11Y uedl and~ somnetie hICSIad
to be evaculated. An occasionial case of vasomlotor li t1lintis was exp~lainledol01

a neiiiopsvcliia tric basis, Iioiigl i a Iliore reasonable explaniat ion was uisuallv
ftil a ller-.ic resp~onse by a sliscept ible iniuiv idual to a neNý elivironiment. TheI
(liag"liosis of allergy illiimaliv iiistatices was merely lpresuimpiit e. -Mtat erials
for testing- Nvere uisutilicivii t but even If they hand been available there Awas no
Wife to ulidlertake the elaborate dian-nost ic routine oft en required inl such
Cases.

SyphIilis, ill hothI thle plrimlna I** vall( the secoiidarY form, was oc(-,asioiiall.v
seen by. hie otolarviugologist ill tilie Zone of Init erior aind overseas. Unexplained
CervCicalIvilphiadvilopatliv was- Sometimes found, after alpiratioil and (lark-
field exaninatlion, to be of this orig-in. Ill tilie secondl-Yr forml, a inactila r rash
of tilie p)liar.vnlx and larynx, wit il dvsplonlia, wvas tilie chief clinlical. fiiidinl'(
Guninia of the tonsil was occasionally ob~servedI inl Germani prisoners of wvar.

Diphtheria

Althbough (hiplithleria was, seldom obs'er-vd~ inl the Zone of Interior (luring
World W.a1 11, it was, of conusiderable concern to ot olarvuigologists ni the
Euiropeani Theater of Opera tions (taible 4), inl whiicli a large number of cas~es
were observed amon01g. prisonlers, of Nvar. The trevat ililnt of carriers, inl particular,

p)rovidled Serious, problems. -Nuninrous, instances of acute nasophiarYnigeal dipli-

thera, cnfired b sme (licltutre, and1( anlimlal inlocullat ion, wvere obSl*erved
ill Uniiited St at e- mnili tary personnuel inl that t heat er and were extremely serious,
be('alusv the thlroa t lesionis wVere oft en not of the t ,ypical t extbook chuaract er and
lie (liagliosis XNli5 th erefore (deaved. Tile adminuist ration of therapeutic aniti-
toxiun was somletimeits correspllod inllAy delaYed for this reason. Some observers

were of thle opinion that (hiplit heria inl Europe dliffered from thle (classical type
ob~served iii America, and~ t hey raisedl tile qulestionl of tile wisdlomf of adminlister-
ing- toxinl-anititoxinl to all overseas units.

Thle mlost usual diagnosis inl unsuspected cases of (ilihthieria, wxas
\iui('efit 's ang-ina or- peritonsillar abscess. Post diphit herit ic paralyses were
occasio ia llv ob servedl, paralysis of accommnoda tion b~eing most, frequent, though
tilee nasoplhiarviiX, fpliaryiiX, andil lrynix wvere also affected. Inl a few eases, tile
(lia~guiosis of (1ip)tliteria was not nlaile niitil after paral 'ysis had occuirredl. A
few iiistances of (cutanleous (liplitlieria of the nasal. se 1 tuln (confirmed by aninial.
inocuilation) were also observed and1( were sometimes not recognized until
perforation had occurredl. Further necrosis couldl usually be prevented by the
admlinilist rat ion of antitoxinl.

hIlthle Pacific, wond-11( infections (liue to diphitheria were fairly frequent, but
(hiplithleria furnished no particular problem to tile otolarynigologist.
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COMBAT'-INCUI1IED INJURIES

Gmieral P~rinlciples of MIaiiageeiiiet

'lT'e MIa nual of TIherap ";v l)wC1)ared for use iii the( European Theater of
O perat ions before D -dlay iiichlitle thle following, instriuict ions for tilie earl v
niaiiagreiueiit of woundu, atid injuries or the ear, nose, throat, larynix. aial sinuses

I -~ jillol i01 hi!, u//lit! y -lThe Chiief lilet hod( of cot it rol. of hemciorirhage is
the uIse of ha ndages a pplied over g-auze pads" or irolls. I lcmlost at s andu ties are

p~la'ed l O vtý,st'ls easily availabile. Blood'ingi' fronti t ile externiial audtitory ('aila 1,
which is usuall. slighit . is chtckedt by tit- uist' of sterile "za uze or, cot tonl wick;
packuigr is emlplo 'yed oily if tlie( to's of blood is sewrious. A hantdage, is sui s-t i-
tiitetd fot' p)a(kin'g of tlie( canal whleniever this is possible. _Nasal blood ing should
OCCIasitiuall 'v be' chiecked')l by the a pplica tion of potl rola t 1111i In-m pregli ant ('(-,gaulze
p)atkiiig, placed'~ t hroulif tite inouithI anit hold in lplact' withI a cortd1I though thlit
iose. Pla ryigval heIietorrh agt'. if sevetrt', req~u ires, Iiga t iou of tilit ex tetrnalI
ta-ot id a ii erv or' racliloot onlyV withI packing of tilie wounit.

2. illh 1 a/ 11 ttlt' f (I irwo !/. - -Da I igt'rou t1. lost r ic t ion o f t I Ie 1i rwa v is
'onisidIeredl to be pre'sent whlin thle resjhwiratin of a patitn t at rest is anudilde to
lie observer at a distanmic of about 3 feet fmoiu thlit patienit . Undeltr t host' c.i'-

cunlist aliices' uiiltess tlit(' patilent call be watchietd const ant ly, t raclivot onil is
pterfornietd if thitre is nuotable progressioni of lit(' obst ruct ion withlini all hour.
FlT'e rat ioniale of tilit operation is that laryiig('ll edt'nia recedes; lintlich mlore

ira pidly withi a t raclieotoiuiY tube in Place antd that pat ientIs travel better withI
anl adlequa te a irwaiy.

3~. I~lcPre(rrtio/ 4fIslC-tliil'ftn in conoitriast. to inst ruct ions for
ot litr wounits, is not. to be performt'd hin wounds: of thle ear, nose, thlroa t, sinuses,
anud Ilarynvfx. P~ieces of bone. looste toothti antd every pitece of t is'sutI~li wich hias, anly
chance of survival arit left in situ, for use in later l~lasti i('rpair-.

4. Spuyritifn. -Wounds~ ab~out th lit fct amid wounds of the sinuses frtqut'ntly
'onimunuicate' with ti tl( throat, and s\ rinigling is thei(refore' avoided because of thle

possil ilitv of asp~iraing, fore'igni matetrial into (lt'e lower air passages. Syr'inging
is also rtegartdtd as coiit ra iiidit'at (' inl woundis of tlie( ear. There is always tlie(
possib~ilityv of init roduciiig iniftection int o tlie( external auditory' canal, anti, if
there is hetmorrhiage fomi this orivct or if ct'relwoslpiial fluid is leaking, from it,
lhe loss is usually' iiot st'i'ous. FlT'e oiiv I r(atenti liecessarY is thle use of a

sterile gnituze or cottoni wick lightly tapped into the( canal. Suspected blast
iinjutry 01' rulptuire of tilie earthruln. is simtilarly' t rea ted(.

5. E'racuatiafon of lt'af( twd( casuallies.-Stidden dea fness, whetheiri unimla teral
or- lilateiaL wh-letheiri paritial or complete, occurrinig after exposuire to excessive
nioiste is rt'g~arded as tilie result of injuiry of tlit' initernal ear. If thle audit orv-
impairment dtoes, not imp~rove in 2 or 3 days, the pat ient is evacuiated for otologic.
care.

31Matmozl of Tlvrntpy. Euiropean Theater of Operation,1s 5 Nuy~ 1944.



4.34 OTOAItAHYN(GuILoGY

At or it totilr of thet lhospi tal, iii Frantce follow it g D)-d ay, wi jeli perniit t ed
oblservat iont of thle tim tia1getnet it of ot ohi rvigt logic tas'italt les, certaiti alterat ions
mere tiitlt ini thlit'nstnuijt bs given ini tile inmialetiglet it of thlese tastmtalvjs, us

I . Ope'ra tions for tilie removal of foreigni b)odies sliotililt not lbe tiotie ill
irantsit liospital, ii tles's remioval oh tilie ftreigni~ bothy is teetst'sa ry for salte evu-vla-

~tio ot'tles 1 t'hv, eitliftivt trteatmtient cani lbe providedt at tlie( same timue. F oreignl
bod ies ini thle v nitit otv f th lie aial i irve are ntit to b e remiovetd iiiless tit tilie
szi tnt titme a complletent tst iugt'ot is available to t'xpltir thle nierve' t liotiglout its
course ini thlit soft parts atnd in thle manstoid ;promitss.

2. Penet ratinig woundt s of thit pa tat asa sitiuses should uiot lbt opetat ed oil
Mitiess a qualilfiet ot olar tigologist is ava ilabI le' to expllorte thle simi s atd itlr)ovidie

adequtatt'd tlrziilia)gr ait thle saint' t itie. Antitral tlraitiagre into t hit tiose is tilit
nit't I ot of cl oice uinlt's th li'ext ernial wolndt is large etiotugl i1 to perillit ol serva-
tion of thle a utturn for aplproxi ma telyv 7 hi vs. D~ra inage of lit(' frontital siums
lhnirogl thle skint is Ilth' mtact 1ii of t'loite, cit her throltigli thle wounid of entitrancie

Or vy ay of tiil itncisiotn p'rnilit tnig tlra iliagge thIirough tlit(' floor of tilie si ti ts.
:1.)ebridelienttt of facial wvoutiths sI ioltl iti('luie tilit remzoval of devitalizedt

Soft parts ultid loose piece.s oh bllet(.
4. Aounds of thle uiasil mnucoal slmiolt he t rea tetd witbI a view to preventitntg

thlet format ion of svtecit'lt. Gatizt' p~acks impfre'gna ted Nvith Ii-pt'retnt suilfa-
diazitue oinitmenttt art'( st-'efutl to p~revet'i taduh esionts, bitt removal of port iotis of
the boniy or cart lagitious selpt un mnay be ntietssary.

Injiries of the Tonsils

W~oundi~s of tlit', tonsils 'Nvert' tot usutal. One ('atse was replorte 'l at thle 227thI
Geti(ral Hosp1 ital, Europeaun Theater of Operat ionis, ini whlich totisille'ttounv Nvas,
tie('tssatrv for tilie re'moval of at la-rge fort'igti body ill tilit p)harytix. 'lThe wotundl
of en trance iii the nieck was small, a ith[ tilet foreign hotly couldt lbt felt betlowv tilit
totnsil: after tonsillectomly, it wvas easily remuoved from thle mu11scle of tilie floor
of tile fossa.

Injtiries of the Pharynx

Intjuries of thet phlai'ytx Nvet'e uincommoni andt we(re usuall * incitlenital to
ot her wountds. lIn tlit', octcasiotnal nieck wound, the( pharynx Nvas laid. open and
had to be closed by sututres.

Injuries of the Larynx

Penetratingf and perforating woundls of the nieck and lower jaw frequently
involved. the( larynx andl were primarily o tolarvuigologic pr'obleims. Unider'
these circumstances, tracheotomyv was frequenitly at lifesaving measure. It
was the policy to perform it, in field hospitals in aniy doub~tful case. It was
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Ofttii (loiit ill (.1se, ill whlich it would tiot have been requlired ini civil life;
thiis was necessary becaluse of 1the lkistance of dit' path ie fron thli fixed hust a 1k-
iollII in wichi lie noiilt receive furithIer treatmienit. If t lie proceti rc hiad been

niivrel ' v prjfOlil~ict ic olie, thle tuthie was u~uall , rvimm totI lwomplytl, aQit closn it

unas likeLt, v to occiur w-it oi it corn plta t ionls. N\otiads of th le li freqIetieiIly
requ ired ex tenisive' plastic sii -griy'. Ill sonie cases ini whIiichi coinsid erabIle
diist ort ion amd detforiiityv had occurreti it wvas possib~le to excise scar tissue li ,v
iiitliret ha ryzgoscop)v at rt'wa t ed I 0 at'i'U lis. Pa raly sis of I he vocal cordls
was soiliet uus thle reult of inmjuiry It) thle recturreiit larvyngeal nierve.

Iij tiries of the Auricle

W\ounds of thle auricit' wert' unicommoii. As, a rule, thiey hevaled withlouti
(tin)plica tioi is, tho augh~ aii occa sion al v ase of facial pa ralv'sis result edi. Ill thle
rt'pa r of Stich w-oli nti, emph~hasis was pttt upon0 thle mainiteniance of Nvide, clear
extecrn al tam in s.

Blast Injuries and~ Rtmipture of the Tymp1 atiic Memb~rane

Pterforat ion of thle tympaiiic nmt'mbrane followving concussion resulted, for
lie nmlst part , fromn det ona tion of Iiigl i1-explosive shlells andit boibhs. 'lThe

liea ring loss, whiichi was usulally acco~mipanied byv tiililit us, wa1s, likely to be
s'evere. Tlierte was, hiowe'ver, 110 conist ant relat iton bet weenl t lit' tle~zi't of
hi niuiv to th lit'iuemhrnnie and1( thle (legree of hitarinig loss. L arge perforatIions

weVre coinsisteni t wvith niIormai h earinig", an mthtle ea md ru in mnighi shlow 110 perfora-
tion wheithiel(rte n-as, sevtre daiiiagv Ito th lie ain' app)ara tus. Somec titolo'gists

b~elievted that ill such cases Ile lahvyrimithI was jiivolved . Othle(rs considlered
tiai thle i mipact followinig blast was t raiimuiit teti tirectl lv to t he cochlela thlroumgh

tlit' bontes of I lie skull and was iiot to lie opAninN hit lv a. conituct ive nIt'chl misiii.
Pat ienits with bo1 ast iinjuiry who were set'i (earlk somnet imt's presVii ted miartketd
livpert'ilia withI hltiiorr-liages, in to thle tvliupaiiic li('mhiraiie.

Various mit'thoths. of t rt'aImeut were eiiiploved. I iiuf IatIions of powdleredl
stulfa nilamnide into thi'et rminal a uditorv ca nal or. if thew perforatIion wvert large
enough, into th lit' didtle t'ar wee it'a first t lioght to) lip use'ful, hut nmost otolt)-

ggist s lat 'r ca mev to dloublt t heir valuit anid to conisidler t hiln act ually harmful.
Local iiistillat ions of peniicillini thirough it a ust achiia i cathletetr gravt' goodi results
ill s011W cases in) which acllt( piurtilent otitis media followed the tympaniic
ruiIt urv, hut in ot her imist ances neit er I lie local nor t lie systemnic use of pemiicfillii
was satisfactory.

(Cellophiane was used to close thle perforation jit iiume1rtOUS cas'ses, with
Varying dtegrees, of success. The gt'mieral impression was that it wasit iiot as
efficaciouls for t his purpose as ( argile's mnembraine b~ecause of its aplplarenitly in-

crt'asctl tendency to ''walk'' from thle membrane to th li' of Ihli extetrnial
auditory canaml. (Tigarelt t pa per was usedl hi one install The paper



was p)ickedl illP with Ii appiii1 licaitar t ighit ly Notill Nitt1 Wti t tat lioi ni~tei ied withi
sterile Salt solution~i andt was wviped onitt thle 1. rtaiitiali the edlge, at which
Nvere t heii ('11it eried l)V t v i 111v aplicatjion at trivelilainacet ic acidl. In othtier
iiistiillat iii5., (iiltvitizititoii by this agen'it wa, carrivdt aou if ltealiiig- hadl int o(-
cuirrvdt N~'it Itiii :.~ ai4 weeksa Itter the ivi injry.

As thc %-It wa~ gresd l~'~tst'( li piiiiai wclneiiie reciteral t hat thle best results,
wereT 1aclievevill iicasvs which laid inot beenI taliiilered withI and that1 a disthargp,
was likely, to occuir if allY Iiieticai i a was eiiil)Iaetl Whenl thle nultver halt ot

liev audtitory caital w~as cleaiisedl ot dirt andt taieigi iatuuter anid was ligght ly
phiigg~d w\itIi sterile ('01taii, t lt' l)ortortit ttl iisiiall. healed qjuickly, and l ittee-
tiol dill iiot OCcur11. SaiuII(000M atalgit c i to beieve 10 hteven situ v iecleu isin
MCt'AsIIres \\('it not iniiciatedl andtl migght be actuially liariiiful.

It "ws olwservel at aiie stat u oiasptuil ini tli Zoiie af Intitriar that prac-
tically ve((ry patieiit w~it h a p'rifara Iianl af thle tyilipti inc Inemlbra iie 'gave a
hlist.,I.,v at beinig, tit'ai a chiargi'v which hnad (etonteiitte whiiltle was (coverinig I lie
leiigt hi of ali inftiltraitionl couruse. Nvleiu t his sit uationi was realizedl. thle polic ,
\\,I. adoated of(0 cain Img, al ii t alagisi ill conisuiltatiou far. evei.*v palet ivt who wvas
adiliittel ito the hosp1 ital as the result at t'xplasmiils at muies and~ shells. Manly
case,~ at perfora t ed vartlrui is N\-('e thilts tiet ttelvl, jut (rter('en withI t hiae was
preveiit ed anud ill mo01 ist aintanes healing" occu'irredt prompult ly andt withouit
'ompullicatitoins.

Mlany pat ieits wit ith'(afiiss revoult ilg fomi blast inijury- izauiied their
hiearinig prompltly, wit hault i~'it i-v(ll('t th linighi t iltititu In5iiii2t ( outiuuue to 1w'
st'vere. Illairiglo whlich hiad inot iniproved by th lieeid af thle sixthI week after
inijury Nwas iunlikely to improve, and thle pat ienit had ta lbe r('f('rt:'( to .11i alural-
rehiabilit at ion ceiiter.

TheFlit'thra jw of t juinitlus wvas freq nlen t l unisat isfact ory. If it persisted
after th lit' p n pvemelit of hearing. psycliaot hiera py was ofte ci is'fuil . VitamIlini
therapy, Prost igmIliii, initlat ion of th lieeiitahijn tube ami! all ather nmet las
provedl far less ustefuil. The pat ienit s veeinst ructted inot to tryv to t'se ape or
replt' thlit iioise" buit to st udyl t hem andit to becomle i ntertest ed ill thitir iii t er-
Iuuussiauus. tta ngii~g, pitclh, an otI t hier cia ract erist ics. N ervous st raiii was
promptilt y relit'et'tll~ P't it'ilts who couiltd follow t his atdvite, and tlie( svtlltaiul
came to le t'vnluatmt' as lit tl t' mrt t hat) a hruesan aic'

Iljuri('s of the 'Mastoid

Penet ratinug wounits thlroughi thle mastoid torte(x were not ctominion. Ini all
sutci wounidts', carlv dtefiniitive sitrigery* wuis petrformed, I wlitht ier th li'cauise wais, a
fractuirte or at fart'igol)body anid wwHitthr or iiot th Wi' aill nerve was WNWov'.
It was particularly importanit that foreign botdies be lpronipl! ly removed, pref-
erabldv inl tit, commuitica tionis Zonei(. It was equially imlportiunt , Onl th lit'htler
haiitl, that such explora tions shioultd iiot be tiundertakeii untilti a surgt'oii\%was
availabIle who toijuld explore thlit facial nerve thirouughoutI its source at tlit', sa ino
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t inei, thbough niot all niist~ oiliiijuliie were assoejate w'I\it h inijuries of thle facial
nierve'. At th lit' E1Iivacutiioi H tl ospit al, whlich funclitionied iii bothI theit N orth
Africani an Eurpea fii ~l(z iIlivt'U1 is, Ilthe facial nerv'ie %%-a,, inivol vedt ii old ,v 2 (if I I
Wvound~s ill which thle toreuii"l botdy lay withinn the cellular Iiiastonl tissue; ini I
of thoise 2 cases, thle in juiiry to thle facial nerve was a ppavd reiI itlini thle parot 1(
"gll" Cit.wih wsIavret i i il' w ases Of comnplet e facial
par vysis were obiserved by Mlaj. -Johin E. .Scauitl NW, b oth (Ii (li to p~enettrat ion

in front of the( var. BothI pat ient s were left withI total d'afmies, Onl thle injuiredl
side'. thloug&hi theiri Vtest ibuilar' svliltonis gradtiull Vl siibsided.

Injuries of the Sinuses

Veryi lit t Itcotnha t t'penit'l(' nvas iietdt't to make clear thie following
poilits a bout thlt'e nulagt'iienit tif nwoiiids of thle par-a liaslill silluiiet'

1. xplora ition of e'very pent'ittrat in g wVoundm of thlit siniiuses was I nettssaryV.

lt'e more prompt lt'e bit't'r. Il it surlprising iunumbter tof cases, blilet., en('lit ng'.1g
lt'e skull at various poili tis In vt'sel thle simust's particularly lthe a lt a an ithe lt

nasalI septurn, withlout iij uiries to vitali sI niit uirs, but t his (co1u1( neve be taken
Ior &rraiitetd.

2. 'trtigi l)tlies, (lt'lris, anid bone fragmemi s should be iveimotl prmv pt lv
anid thlorouiglilv, at th li'earlie'st possible Miag' in Ilt'e chain of ('vaot'lt ion. The
j)1i's('i't tof a 'ompeltent t'lt 1olarviigoogist was, luovvevti' e'sset'iIial, If lie wt'e
iot a va ilabl lill'ii a forwa rd area, it was bett tr to Mtya t lit opera in. (ibse--

vat ion at I iospiIals iii thle 'omnunii taIions zonie showed a miarkevd d ifrl-ert'c' in
lt'e t'oidit iou of Ilt'e pat ienits wht'li raditcal d'brid'm'ii I hatl beeni pe'rformedt

and whlt' it hath been omlit ted, rtegardltess of whicthl sinu ws affecteUd. F~oreign
b odies', if n ot too larlge', couldI someitt imets lit rteiovedt b) v th lint' i ra iasal route .

:3. Te'Flt ul)Ia(I(li l ti incisioni was f req uzentIyI a ustefu ImetIhiotd of apprl~oachi
tioughi, iii nian li oiiuns of Ih lit'axillary sin us.tlelriden'mt'i could be periformed
liroiigli th li'wound oif thlet chietek.

4. Thel( inst it ution of early, adetqu ate' iiiIraiiasal thra i iage Avas 'ss-eii Iial
ini all pent'ltratinig inijurieus of thlit sinuses.

C.( rushing iiijurieits of thlit froiitIal sinuse's wvere originally t re'ated by
cominplette abIlat ion , a tIt'orining proceu'tirt' w Iio it'lwmua li required stibseq vtl(i
phiasiit rest orait iioi. Anl att enmpt was alwayvs natit Ito pre'tservei'~ Ilit' normnal
a nat oiiii of Ilt'e sinus by pr'serv I tuui tf as mnuch of Ilt'e boiiv sIut'wt rts aiit

oft si'sue as was t'oiimpattiblt' withI atde(qua te' th'liditlo'ilt'n. 'Succt's iii t his,
enudteavor detpt'1 uh't uponl th li'followinig 1 tiiits: (1) C arefiil th'hiidt'miieiit
(2) pittreservt ion of all viabl lilt iii sjiiciilts and thlit pt'niostet'iini for finial closuirt'
antI a ~tip oiniat ion; (3~) no nldmtbin of OlIe sinus if moreth laii hialf of Ilt'e mucous
mt'rnlibra ut' was ill posit ion:; (4) no inte orfertentct withI th li'nasolron t al tduct,
dhrainiage iitvt'r bteing- emp~loy~edI (5) tionumghi tclteanisinig of lt'e siliuus's: (6)
resuit oaIion (if thvi normal ('Ohtouirs of thle sinus and maktui caice of thlit posit ion



Inaialitalih the cotour~il of the stipiaoiWIhital ande;ii alitlienielit of the f'ioiitalI
pi'ot't'- ot ith zygoiiiali It lohit (71 eovtriii.z of the tliiia pterforat ion w~it
hi"stia 'lata -2yafls: (S) closiiit' of thle wouiilwit \ih a all subiht'titciioiis driaiii,

to bet kep~t iii plate fo' 4S hiouirs: 'lial (91) adeq'tuate posto~perative' ('lieliotiiei1py

'a1 'illaittibioit ithierapy.

I n~i itili e cti 8 ommi4ut ed VS i)\* pla ii of it Ji's olit4 th - I t i y inigrsl. wereigt

fl-ylvilt'll obtainedof byit re uti on~ia it thrll'aZS wat'he ( i poskel-'it ntmItig'.lh
vi l vt'tl of -II itbl'a fist trlasIlý ft IltWli5 wl ilitemi c V'e lltf't . lslghtly toveclosrectead

ilot 'll wtheiir t -oot Ii txtatt I t' aenato ofste o)1 t it' l coltist'. t hv'iai'

hot heal sainfto the'lv r iitf itwofsiiv tta' theteO)lz mk feuse larg colatalilalis.

pt'nictitslis'in al lle o ast'esu oi'i wliit i itgs was itlef'tttll positrl'toseationsI~gr
ii itlielt'it -is litrs~ial matit', oit t'lt'ai' thatm hs wereit I l ike dificut' t su lfoii aiiilt

thosa~e to tloit' pa nast l sitnicist's Oiifita tl')'ttlt'hetwt deanazeft i

Ilt'Ivt'i' v a tse . A ot'ay nlzt lt''5 'avit wa Val itjit'll e v-a (' toait use I.1g palt' l t' ,itt'iis.
B'~''~t , v tlt'e m iddle ttf 1944 i uffiie nt l111ev 1itivet of)14 peniitll5) ti ssn Wad It) o

t'xt'Ilist' it tlit'il 1)14)1 cse"illI thithlit' was i n''ttd a ic ated Ceen trli 'led I o slievaiilui'.
ill stemit' a -lit ibot ictl. line itav n cliart'hat thit'a ws ag orrt'spiivtheslgl 1rt'diedvs

skii wtiiita-lbst l~it late fr soundti'a srionand plstrtodris. lttli woiiieiteld wi thefc wiit'h
t'if, viig wtl'' ik'I to thot'clns1 sluir. l'tllo icig t l rit' ll ivt' A)v~thit'i~h ri4)'tlie ofi t~hi
sillitl's. 1-ilt atit'n the mostlt sempotn t o 1 nsideratl 'titition ill lie i t ma ey ereln to
ever'iiatt'e. bA ioti tlite *v tlit'v cavibitt oei aity it'sre )1' iatti ' o th i' otil e. lt'.

lxit'at'u. t 1 it' e bl'oi d s upplyrtn is oe tihv M W'hit iish l('ht his itlt t'ttano4)1 thlt state
tof s li 11i( tibioti theraan aiaiissnus whmohenap w i'i;ias~ l corsponingely itredused.

,ilaliwo undtit a ut Inat'tjiatt'ploi'atol an itrion, wahlti'' i ct' ho (IteIhit') al ioth noiri mail)

41ev t'lo ,- p et refi ilt'S ik lly to ioru b. Follow(1it'sg. 1 th lIi of pei cilin I e gothe s'cslts.l

.111ide, th p.tivlts Ioul sris tof t~ile Noodcniinsel h '-wlc

m"utied but0 liltl ni~r poity ionoftit hitbored a4tvli it'tfli. ofo' Ints lerlt tro iuble. The

th'lrt'c t h I Ilws VIiehi tugo l it't sallied WIilltgclt a it 'eomp iis it'd be certai'n't losstf (b tate



or Severe inju~ry to thle maxillary lImiles, to the v eve. m tor It) th froiitall sinuises, a1
Iliasal I ract I Ire co IIIl(I lbe rvdtliet'I enii I y (I iclk IY, am! (Iat ishiac I mil I b a sun I ;Ip
hIneI hot1 wl Iii(' cmid!(I be pp :ijiii Iby I IIe lim I-,;(Ielica I ()f Iicet'1i to cte till4' i Iij I I t( I
111an1. The' service" ()f a siiecinlist were mio)t rt'(IjIiiredl, anid im'Iitt'vmtiio Ic~

1),va knowledg~e of it., ortltary positio ll rl t'it oll t(o thle (ithe lie! tureLits af Illie

hi'blmv causinig tS litdmage was fr uenti.it followed by suifficient ii nu b-
fie'55 (f Iithe t issue-, t) Imiake Itle liste ()f al iv aiiet's lesia lli11et'(ssoi l. As lie
p~rocedullre requjiiredl bult a few sectoitls, lthe pal jeit was Incre iev warnied hat I here
imuiglut bev panil tli1ingi. thlit period o)f iiaiiipiulatioii. C ocainie was imeve. uisetd
iiitrziilasallY liecalise of' thit risk ()f rap~id albsarlt ain thrligh~l th lit.lcerated
IntiCOSal. (hne'ii'l aiit'sthlesia was lit's ovoitlt't betalist' of thle jIassibilit (iof
asilirat olo of blood ill lt'e pliaryvii Th 'Fit' maiiipuillatijal could be performied
unide'r regionial lprt~tailie '1iiialgesia. but I lit' I imme colisuimit't tditd ot justify its
list' liiilt's thit lilll was ('xtel 'iitly, sevetre' or 1iniless re'pair of extenisive skill
Ilactrat jalls was also requiiredl. Ble'edinig fromnt lthe skili or froml thle inasal
11111CS1 tsawas faIirly frt'qunnit, but, t've' if it dIidl not ct'ast' spont anieously, maiilipil~-
lat ion oft th lit'l~lets antd cart ihiag was. pr )eedetd ( with be tfore' a tt eiiits wt're
matit'e to chetck it.

Arigid inistruiiwent . such as, a smi r ilt Ii 'mostat , a l)(riostvtal eleva tmor or,
be'st if All, a1 ii' asa I ~vtollet forct'ps was'rappt't withl cot ttolli, to( protect th(tIle
01 lietlSa from hi frt her lace'ra tion. 'lT'e inistru mient se'lect ed was of a s-izt' to
per'm~it ('asy etryu injto the tIa'nasal cavil v. Thet ('at t o-wrappeti inlst rumt'im was
hint itminiit' inito th lic(avityV oil theit sitdt from which th blto11w hiad occ(ulrrted, and
its enI was directedt toward thlit ghlahtlla or hinto t lit lower part of th litnasall
ca v it ,v. whetrte it was rot atetd to lie paralltl1 withI lt'e dtlosuiim of tilie 11(st'. The
whole inlst rumentit was thaitn Hiftt'I on twan rd wt I out' hiand whiiile withI thle other
th lit'1(st' was mnoltdtd texternially u~ntil a p~roper shiapte was obtainied. At the
co ncluisiona of thie proctedInre, pa ckii g was appl)1ie'd to Stop w~hat ever' liemlorrliagt'
mnight h ave otccurredt anid It) hold th li'oneits ii p~lacte. A sm ng-lt pie'ce of pet rola-
luiir-inn l)I atNgiiI t'ga uiz Imackt'( rmatlr t ighlyi, was placted in t'acli nasal cav ityv.
TIhie ede'nia whiichi totccurrted inl sucth i njuirit's hld thle bl)Ol(' andl call ilagges inl place'
so I hant ('.\I 'nal sloinrts "t'r' not iut'ctssa i,. As a prclr(iiit~ioliary mt'asuilre agila i st
potssiblet fur theitr traia ama, a pi'ct of dett'iIal mlold ingu was somliut limes placted o tver
Ilt'e torstimma of th li'nose, lat it hiad to he applietd withI great ('are to avoidl
prtessuire poinit, t)iIt lt'e skill and~ a subIseq('lnit unmdesirable scarin. After thet boni*v
fra nu'work of thit 11(1st was ,placedI, latera tions, of the u skin wtere (arefulll' v
a l)pro)Xi nia t'(l. Bonle fragmients were removedl only if t hey wvere conhlelt'tlY
dvl'tacieu from lbothI skinl and inimtCO'ts.

TIhe pa eking was, gradlually removedt over thle next 2 or 3 dlays. Fract ii es
I r'a I t' in th iis na iiiitr 1innully livthalted withlout comp~lic'at ions.

If rt'plact'ieiti ithadl 1 )tt'i dtelayetd loni-r t ha ii 6 hours, edemia associatIed
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nth 'tV~t the iuual facturel 11it1iital I;wt~te' t the bmiciand~ aurtilag t in lau1tauu tleVitimaI

and t'V'ill no dlie d t im~llpilll'it I" sllil'l~mv l'. ib'vW mvi~rd-rld

ja)sI af dfiati i' l'larui jiits t lied host' \iliv Wte(i'l'tl alt 1--S lated. il'itl wiixenc

\\S it hItttl ) illlk win terlll I tlly i eli); i't us reiiti a ) V t'rV 14 tln s let't. ions , Waxslit't'v

rlequoite jIl heV I 'services ()1 mt lit' liviz'' iit an Ii a it li t p la itt 'Ii etl I~v lit' wat lite

to isvcIire it ith ( n(1111 wa '. u aIVj'sduiws iit'fom hsuiat'lt tl'

tlt'llct a~l h i f h I'a auv Iwsep'etitcllIi~; ue ~ ls well''s'iit i al n it, t hi e ii ('lt t ha: 1)Tit'lr
toX elev1 a lt ' I 'thv ' impa ted a fr eiu ()fu shet 1 sa thla tl t1dh lie uati pita ion e levation
This typet (iuiiiiit' iiitltvi' b'lwat' itl wap i arotiied a it ( 2) te lien pin' ictha tf nasal
irctuitttl l l' n aver tIle' Irauita littlt as wt'ii us tlry t it' h iirpinsplint'n . II t hI' wit he

pi't't'altitdu Ia tie ii d v it'tl. et lit sjlii va 5 h tle t) it uelss
At th 7-ill G~a i vnls a iuixii ig tl it' lsl thiie sa lt' rTlvat e iull if Opet' ru a t t'tl a~i'

'ilii'\al of Hrcuvd fwlit'riju l(ifli t'tl alit to liait e iat tin't'.ttt Black of trea nil'ii

m-ahl5 lUe ttl tuiit iiil tiaxhe tuat'iand iuiuiit' ioi l it', 1h disll' lt'd ptui rtl s b in"ivit' ditt

IZ1'ltl v shiuit t'uit't 111111 no er Al' iiac iltry l s pli t itnis woud I-ilt lt'hi'tsttut'l to 'dvlth

Il, vi /ttt/e m de )it lwfq it -As I nir ~tivne : i) (2) lt Iilt iveln sp aln etliid itohlbe
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not lie cot)I le 1) , liI v tilit ' si lnlplo Ilt~l i it5 reqiuir'ed thle us~e of chia iips, an
ligatu0re of Iý Ileediiig vessels. III severe liciliorrlia1.1e, tli-1ii1 prcs,ýI ire NNas,

app~liedl to Ilic bileeding,~ vessel at a control point InI its course Il a clamp
a11l ciaIi~ ouild be a pplied.

of fra"Iliefit.. of teeth, frwnziieiits- of bonle, lirokeii or. tislodtleol de4iin111-c anti
othler forei-Ii Iiiat ter. ( omlpresWSe am]Id liaildanzes were So appjliedI as fhot to
HICii0I'ease l'tlsiliitlilv oliflitilt v. III flriitiiies of the lilalidilIe. pl-1 rtioiilar talre
\\,sI, tiken hnot to) cleat bclackwaroll j)Ie~sslle or t raction diistallv lby liaitlag(es'.
If the a1i11W1 * VSeemeI(d Insuifficienti, 11 wa~s Imprliovedl whlieuive. fio.sSIblvl lw thle
ilis'ertioli of a1 riibln'r tulbe tlir-oili~l the hlose or Iliitiitl to tOe flsal lphiilylix.
An lilt raIt raclieal t ube wvas sollietillies us'ed. Irachieotoiiiv was donle linhllitlt lv
If sililpier Ilewashlles liiileol to providle all adv'opulit e ainwa ,v. lIn cases of mnassive
imijll-v about the *,aw\ anti pliarviix. thlis frequenitly proved a lifesaviia leat ie

III cases of (olls oftli0Iia'ii id lo of thle mol(uthI or of loss4 of
contro l of, thle ton-ivil, the aiIIwa1I \v as mlallitiiallied lbv h~oldling thle tolllicl( forward.
It coll~d be hield Ini place bY theoarvb lie se of a1 sa letY 1.ill of, a slit are.

Fract ile-es of thle superior. Iiiaxilla lreqieiitl *lv displaced loose st rimet Ilres
dio\\lwliaro ando hIackwai't andh tefillitelv jinterfered wvitlh respirat loll. Bilalteral
comiifiliiiitetl Ilct illes, ofI the posterior part of thle illallolihile solliet lilies coallseol

tie (.11i1i SemIzllellt to drop dowllwar1d anid backward, also callilsuuz respiratorv
dlifficuilties. Iln either of these situt imaolls, the front of the jaw\\ could be1 field

fo~vaoIbya511 ~eeiilelc pln. Itwscolist rieted and a pplied a,
followvs 'I wo wvoodvle t oliizue dhepressors; were placed v'i~l to ('lid a 1111 field III
this positill li by two otither t\-verlppIii& Ielresos al t)'ii asililtit Ie

\\.it Ii idliesIve tape. A circular bali1dap.e was bound1( about tIlle head. and thle

Sp~linlt was Inicorp)orat ed ill It. thle uipper vild beiii-o att ached -,o thle bandaIge Ill
Sthe occipital reiliwithI a peeof tape 1an t lie lower(q e11(l Ileilig Jprojec(te(lin

front of thle mout11h. Aw ire li~rat ll11 was at taclied to thle lower teeth or, was,

passoul ar1oundi I lie chiliegliei of t lielllilbe.ai t qIe S iuid wt' fast ((IeIto
thle lower. ('i~l of thle Splinit ('ither (lirIectlv or wit Ii a rubber banld. This Sp~linlt
o'fellc ivel v hield t hie all tt'iol elid of thle iiiaiu1lible forwvard. Ill ca se's olf baeck \\valId
ol1Isp -ela iv1i(lt of thle lmiaxilla . forward tract loll could( b~e similar11Y at tailledl bY
alt aclimlieili of t lie ulpper teeth to1 Ilii' apl~l"art 15.

ivI? v1Uf (1//)Itx;mWt ri/Itbicliit vI and v fixatioin of main anfyicl , f1 -( c-

hvin . The wouindo was, (lealiseo slil)erf iciialv, fragmllents of teet I, detached

bonles, awdol o ie-oribeerii mttebiireoi D. lisplaced parts wvere a'jillst('t
to thieir w;u olat p01110 l~oitill ando wvrvl hield Il placte lij gillult ('01 prlvssw~ .11th

bandages-v. ('aIre was takell to ivoild (ollapsilig, 1)0111 se-flillelltand to prevet't
lIjokx\ illIrao' l (i )1 I lie uimauidiblle. Fracturles of, thle rItaxilla anid of thle

aldjacent facial bolies, \\ere Ieu lstaiie bybid iig lIII p rimr trealt-
sle talia \oa -; Improlived by, thit '.i icntioll of, --mi~z( 'oilllrsc i

ha ioh~ze >.ulto conitrol liemlolehiame. All balildagesý w Ip( p l*llie[ wi-t Ii 1tlie
ideal of, e'cairsln lis t In-'h ori"Zlnl ccii1ol of' the( teethjj. Wiro'liiaIli n

11: -5 7 :;1



s'lit iire Iluateln'll, if tivtilaIble. wvere a1)f)Iied to tue( teet Ii of the injuredl pm~ ael-o-ss

th0  ell l e of liIlturet o l nall -l'S ill s lblifzi)4 'ttileJoll of tI- diii l' el-ing e ~lc nie (onlf. t of1

4.o yyhl 1110 (llIi s. wn I('(ftclll Ised if time '11(41 for tieelief of paril and I Riegide

inellt11.1il ai'k v imiile iith \ iel \\Is ~til \ ictllitIoxtiInooiut ed zllid5 prilnlr

Il e tIIIi4 f -I I I) 4 fo pat1111 hi(t'll ) I c ev kcItI n lI(' II'('i I r (ý It (I Ii I v \ t Ion If a c I I It, Ia I eI I -- IIv(

o r ~lI I 1.t11-4's dihti :1()ri I. I tIe.f eIIc \() k~a I01 d'iif~ae c v I f p ela Iri Igavl I i fljill I.e,(h It Il l ( )I I...

1 t v I I 1 t -he l iiOrilI ma I if whlltfs I o sIIilaifoii t Iw1' meilmafll patIII Ip-\cI veil coli 01111e

4.I O)hiarvlga mw(4Ilisl 11.'V travtnet Ie t tiligs o tIpl Icif r oha pele 4ill4'.1d the pe

vent ielt Vl(llt' ofSokteeil.tlictll lipeswl ~~4ti(l Il is w~itlh 1't xllole 0it')ll woundsit~l, but

moraphtinei'en .1dlifl w 110d w)'~it~h the iltl'elt'llt't wit' 11 t 1 lie pi'w I V or o ilil

with thel'(4'~txio-ci :I w~l5 o('u lids l\ pel ftlilel i ll flar se li lt'sof ile,1 p lial~l jl, l w it rllt

WOS htie l'e1cil'(led asili lteart wee p lltie i51ll ae.1 o otIbepsv)lfie(o\1,S

11,1 theei woulds bo~ no' possiblity wer ailal t el-rllis l''' with the Ilieptint. for ofan

III adirlistni of1( th pid jl.l~ I i a~(l1'la'
(f h'I'ttoiill wouIiS OC41 t lel perefWrmed ill(ledtlle 011 the gene1l l'ilAible ofi

ww, nol tlldilldvdlI, tndacn(4d ill the)les'us

perlforminilg 'tlerjtiate (lebrlitll'illt , inldn Ie.v11o os of lbolle,
tile (lebri'elt'ielit was Imade no( hiil't'e ext elisive 1 a1 ws 5111 t lbs lutl lie(~l'essr

so1 Hilat losN (If tisu.e wou~tld b~e Iillinitil. It wn fl'equetlet *v obsel'Vel at 1)1151

11t451ind 11s 1 that tIle 11(st Imllipssi evidVten(e (If thle vaille of delll'denwielt \\-,s

lni'llnislied h) , t lie poor. conditloll of' thle patlelivit. ill whfoli1 it wals onmitted or ill

whloml it wns lialme(futl 110 ( lv le. Ill thIese ea1ses. whiciih tort iiluia t vl were few\.

ll feet "as1 My lke to ha ye Immpvesmcd to s11(1 a Oym din'tt'I10 deliniiit ive surg~ery\

ha.d to4 be de(ferlred for ('ollsidlerai)e p)eriod5 (ot titl 'Ind111 tile ('11 'sil ts (If pI08t i

s5l-i'ry' wer W(l' IikelyV to b e je0)lml'di'/d.e

W~ound 1(5ill wvhichl skill gp-'a f't llar wns; not llt(e8801'Vr wVere c los&'tl 118 prompt1lyt

w, possib le by second Iay IN11t llle. Wilelil ('0 l&ng W05,I slow', vniu m118 lethod0s1

wer'e uised to (Iv'i'otirage grmiulationI101 lindi('n11 g soaks (If weaik a zoelloranmlie
s0111t ion 1111( drt'1. l~-hlI'gl t((-~ i. Iheshisi Z.

()tolirl'N-1gologgists 01141 imaxilbof~atl v11(1 ilvt'lt mir tlgC01l5 ('oimeratel ill

thle mm lingemenlt of illx V a All int'i-es. put('ll-tlcl'Irv o)lipouti Ind 01( depressedl

waS lliIl vlequlired. 'it.1 "l suigeoli wviled .1111 fl.itret' of1S thle li1,ll1iiille.

IlaXIhlm, aind ()Ither hours--. mnd thieii ma1de wa-,x impressions fr'omi which('ll ayli('

sp~lnts Nvr (''milstr'uittetl ill the ilelt,1l Ialborat1ol'. F'i'ntulres (If thle inlillir.

iollle were ro'diieed most eflj('ienl l v byV thle (illiles openl mlet hod. Frictlet ol'S(f

the( sup ler'ior m11xilhil 'Ind1 Zygolilm ismillly lIclid illeti ill 'hilievlilel t a ft er thevY himd



beent dit was inot 1  ~.111-il.l tI)cmi loltkihiZnio\ite-01 a

1(iiC0111(ili forl h i mi l kiviti trli v a\tl lit1 Xlot'acll, defect., S (lift' coi devt iiiv car e it t ,

but ~ ' I it ics n ielot posible (to (.111.1- oiilol~ ine porlc, p kr IIm'ri't, ith

aiitl hot', ve ~htli i ts h Olllv lit' hls pet'iii el i afiiL terohs fr a ltreo (liei lv a11ibli-
triittiillitl~l t)' wasl lI(I i ip1-liierlv k itskctrV ntt ildvii al sq e tre olIt'. hh Iaxllketir elh~
hikli l fiilkir01 Wiievos ati t lo ohiit't Ihiits'~~ol l ie kit'i- it ps .tw e u i

iio'i'%lef, ~ ri(' fiicel Eiid i olo lit'iilo n k IistlieWi rld w ich l kit Afirst d wkit iSCi
oermiate ivo iv lirot'tle zicrt'iulv Sktoilh' W i 'l idvdl11 peec es. OJt'nktiOhis o li'S k iit'illi

a ad peiii t'l Sjodim a11s i aol ws OC'sthklV iSt'l tiil t oiisillec poiiiv iv. on the a il t hroat k

al i oti itisot Il l ) \ t'i'Vt It ~vh eiiilot illc (I iki gh -ostIC s.1( Loa ei a lul) l -vtic 1)1 bv O 1t'5 a

Wk111(i b ill t'stii niles pa nt -of lieotolkic.' of ig legs 'sluite iou. and ptie~ osteir ptitls.i
It waVs' lWil~IIS ii aictiost. Enou tniiev aftr alst'ilesiao whi ch ot loreuzu wa~lt s r usiIled
lung atioelkil poe d ~n ixtelkii lY l)Ohit is'kto- Ih~ in at ml po'rfoikit aig tiols, of) thle et

siccurilla donel sudre ioiis 'l zil t liei' aoi'i . ')t'lais'ulpo liit 0fi'ihI

iitzt i iis hjost o py''k sevt' ~ittlt''ip ki iS. Brt dic I ios('Op and 5 thkii'i'l oi ti ii purposes and

Was a'll eo VI1111p't ofi.k1 ttiia tlt e ig itos.1-is Wa fiat",fn to Itl. klu 1 wa l o l)ilt)endtt hosp tile.
Itsual iplerfi ormed Alot' i rf'liOtileY'fe h -ilv1 of l'oi'eign boodioss from tiieleouo'i

I' )ikii Iost(I ith t'soplugost'penewas sflii~tisli.11 prortin wouii ns of tle IChesot

w ietit l l u perotlast sti l wl itl tkilae pe Ito lg oli rlcocpcrm vlo

Hzuaispt't p'o est ipeniagea 1 IikhI ii a i('. An ico~''scopi , fioin I(lv wascrido tIn .ss me o f

'Itv w t.s*, t ast'fu l In , t hl e izigri osis of hii', ig'il tv 'Inditwi'5 aIt per ft ormd iols tile

tl Dbfz 'i. t'5, kihtlc eso ikltiiiiisoi' ws ustefull 1)l' u't ii siovl ythi w nu'lidoftle. hra

bYDTOR thi method.VN

'lT'e imiialt'j uaty of Ienitirng test,, uised at induct iou c('h t o'rs (p). 453) kcco'lhifit ('(
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hearing". Inli iiiiieioii' inistanices. thle Ineri wveie awaire of their iiliditor *v imipalir-
fluent. Ill other ilistalices, tilie reaiza.it ion of thle impiJairmenut zradual I v ("aie
up~on thelei b~ecause t he ' failed tio hearl comiiiands mr had difficult 'v in hiearinig
niormtal conv i ersatijonal voicvs. Nuliilrolls (it (laryIN I igl(isit., calledl at tent ion to
the typeW of (Iefe&'t h ealienii g whic(hi o(ccurr'ed insidi( ously, withionit other signls
and svlitijtoils" referable to tie eal', and which was apparentlyv due to eiista('hiiali
salpjinii~it is assoc'iated withI disease of thle uiose and limsophlarvlix. Istp
of aliditorY impai il rmen'it waIs ob ser'vedl raither oft en in En glanid. I t frequhent ly
dIidh not r'esp~ond to radi on thler'apy) appl)Iied for hypjeitriophyi of thle lviliplioid
tissue of th leuasoplia ry ix. Ini sonic iist a ices, it was believed to be eit ire! v

dule to climiati Ic onitions and5 11( patijents if) this g-roup wveie retutrnied to tilie
Zonle of Int erior to p)reven't fi rt her heairing loss

T hie uisualI policyv ill both thle Eu r11opea ii and tilie Pacifie t lieaIcri'4 was, to
'Valcu t e sold ier's whose loss of I ieari'iii was beyond tilie serviceabI le legreve.

Those w\ In ise( hieariing loss was su fliciei t to makle heml Iin iienlace to t hlemiselves
and1( to thlier c'omlpanionis ini combilat wei'e sent to repjlacemienit depots, for
realssu.iiit'ili t to hi)l('oll)U t uniits.

BecalUse liv ll" i& (01(1it ions in thle Vniit e( Kinigd omn Base wvere generally-
ggood, mnany of tilie sam pol 101icies a pp1licabI le to service trioolps ini tilie t'lnit et
Si at es co0uld( be a ppl iedI t oservice t roops shtat olied thereIt. Thie Thieaitemr SulIgoeoli
th erefore agyreed to thle issue of electrie hearing aids to key' p~eirsonnel, and, after
lie policy hiad pioved l)HI(t ical. to any soldier whose werng.Nas suiffic'iently

depressed5('( to affect thle performanacie of hiis (ltit es. This policy was ill accord
wvith OwI i conlser'vation of mia n power iiri-ped by Armly a iililon ties, bu1t was,
1111uirall 'v a ppliedl only to personinel who wer'e psychlohgically adlaptabl1e anid
wvl o wverv perform ingi useful dtit es of a kind with whichl i thle use of a hearing,

The fir1st issIile (consist ed of Western Electrici( a ids, whIiich were fitted inl tilie
London office of tihe 'olinpaiiv. where iiidivid lulal 'v fit tedl varpieces wvere aliso
madei. O f t ie first 36) aids, issued. 3 wvere ret'Iuirnied I beca use it was 11o loniger'
nieedled and1( thle olther 2 b(ca use the loss of hiearing~ was merevly borderiline unot(
lie ail was of inlsuffhicienit value to wnra ll'it its use. In tilie i'ellinainiig cases'
tie miet who wvere wearmu ig the o a id s rep~ort ed 'great ly imnproved Iiea ii ig..

The success (of thle iii it ial test led to alli ext ensioni of thle prog"m'am1. It was
('sillat ed that perhaps III ree-qumart ers. of 111 personis withI audIito01' imp 1airmen~t
(coul1d wealr lie zen ithI tyvpe of aid, an 111 ll ord(er' foir 500t was thlerefore sent to
lie Zone of Inmw tihlol.Ile plan Iheii tiat t hey would be issued byV ex perieniced

otologpei.4s ini 'el'taiii (lesig'"liated hospitals. Thrllolglu a1 misuniderstaniding, tile
om'(le' was not fill! I oi several mon11thls. a md as a i'esuit of thIiis unld otu rhie' lItl-

stlli(es tht'Ui(s el'( ho 'eied iti tilie I'lite(I Iililgomlli util tile middle of
Dece'mber1('l 1944. Add(1it ional leasolis for d ehla inl dist ri bumt ion were d ifflicu!lties,
in training persollliul to (listri'iu~te thle aid., aInd the slow traiisfer' of mien who
were to r'ecelve hemIl to ilnstahlat Ons in whic their lwear'lin~ ('011(1In, pr'oper'ly
eValii at ed an th1 le aidIs issued . Thie batteryi' probilem also presen t ed 'er'ta1imn
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di ifvult ies. 1)1striui t ion of t, lie A a iIs as thIierefore deforei'm unit il I airtl,

1945. Between that date aind I .lulv 1945, apin"lotelttI 200) Iiari-ing aids
wvere issued , andI 75 p cnTe t of the liieu w ho wore them, as (letermitied by a
Ilater fl~lol~wil survey, e XIres'set t I eiiist'l es as, well sat ilied with Ii I ie

lIn spite of th lieliitv ('( apflicat ion of the Irogamni andI the (hifliiritis and
thelay, vXJpieriien l Iin selttillg it 11p, it be ltlievedl thnii through it. Inien who
woujld othierwise hav Ivt'hei lost to t1lie Army iii t hat t heater were eiui hled to
i'eiipijn onl duty amt to funmct ion efficient v\.

It hod been phiiiiidtou 1 stuliuh the uise of lids 1) recenitly deafenled Soldiers,
to ulett'riiiiiit w~het her th lierjt'iod of' tleaiess caulsed l)V la t Iottl t inuiliiU couild

liuzs be Shortened. Fot' man11Y reasonsO, inicludinig anxiety, oil thle poll oh thle

wp jtivits t li frequently ralpid recovery of fluunct ion, a111d uiecessaly tranlsfers

fromn oit' hiospit aI to otiot her ini which oi(I5 werue miot itemlls of' issue1, t16 hp art of
lie prog.raimu was, iot ca rriet o ~ut.



(:IIAP'I'ki III

The Aural-Rehiabilitation Programn

for the Deafened and Hard of Hearing
Les/je, E. l1forrisset. 'It. 1).

DI )u i hg World War 1 . reha bil itat ion of Arniy persoiiiel wc vith h leuiiiii)(
(defects Wals Ii ider tilte direct ion of the ot olairviigologica I sectioln of ( eiieral
I I10 pI Iit Ii No. I1 ( ape NlIay, N . J. Thle chlief agelicv in t lie pr-ogram was thle
sch ool of Ii prea( i ig', whIiichi was1 opera t ed for 11 lit tle over it Year bY I) I tachei{rs,
'9ll experts if) th e fieldl

Accor-ding- to thle plal iiset tip) for (leafeuied castialt ies UiV 111(v slier wh,)o
couild nlot lieari a (ol11ivesa tioiiiil voice at a (list anice of 5 feet hil thle bette ei ca
wAVO a1SsIgtedl to I lie school, aind inst r-ilcI ionl was lieglili wit hotit fuirt her formIlalli-

vcs. N i a ltit jue, suichi ot ola rvilgolog.ic tr-eat tacit t as il ighilt be IliceS'a iv was
ilIsIit ut edl Inlst ruct iollwa colt tin ited I int ii thle sold ier revached a1 level. of
ablilitY vl 1ts lipr-ealher bevoltld wh iichi furt her improvemenit dIidI not sweem I ikel v.
Except for- jI(l\ jI ilieeI grot(ill prpact ice Nvork , all instinct ion was itidiiv id tial.
C lasses were liv(id Ill small iiidliv itim uit oomsl, withou11t (list ralct ionls of al iiv Sort,
2 01' .1 t lime-, dai d, somet imels for- 30-iiiitit e periodls butt more oft en for 45-
hI1lilii te Jperiods. I list mellt ors were cui iigethlat Init ervalIs to t ma ii the Iptilil to
revad d iIIieleriit iipJs. Bothi thle s'chdIille aInd thle (on tenlt of thle coiursec were
adIapted to the cirpIicitY of the Iindividua'l pupil.

It was est ima t ed that oluring- World l. 1\rI, total aural11 (ilsabilit v occurr~ed
olice ill evcr *v 5,00(0 casuallties and pairtial (lisa bilit ti t least 4 timues as Often.

Ilii October 1943, thle \et erais' Adm iniist rat ion had onl its compesisat ion or*
penisioni rolls 416 t ota llY- deaf vet eranls of thaiit war a iid 12.397 part iiiv' deaf-
enleol.2 IN- l Ioav m ny of these had Some form of aural11 (hisalbilitv becfotre induhlctionl
Inito srieis iiot kiiown, but It is susp~ecede that th lie n umber was lar1ge.
Ontly 108 warl-(Ielfelnd Soldliers received inistruct ion inl lipreading, ait thle (Cape
M~ay hospital. Some 400 more wh-1o should have ha1d Stich trailili(lo Nvere, not
idlentitified(I tint i after their d ischiarge to civil life. lit spinte of the smlall. ii timber

IThe Med~ical D epart ment orf tlti tlited States Armly ill f ile W)orld War. W)ashrington: Gorvernmtent P'rintin g
Ofite, 1924. viii. XI. pt. 2, we. V.

liHi llman, C. C.: Tire Amryu RIme~bil it atjoin Programi for life Bin d and DeafenedI. J. A M . 125': 321 -323. June
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spols ill thei Artiia s reco't 1-4titi4'I ionl act lvili es." Thet sailm alltholo prveletvtd
lthe f0114)aili'g stalistic,- for the schIool:

Thle neaat-tv a~e oif tlit, MSI deafened soldiers- w\as 26 \aeal. Whiile t1 lv
unrijiltity aaere of Ib lielahixiii ulass andi 27 %vere t'4iuldi~t'teI ilitrate 61i had

d'iegre of (liahiits was us5 pollows: 32 welt totilla ' vlal', ;(413 1( co lithen itiila at
11shlit"t '' ear tilit' car 'Inda 241 could heart more I ha Ii a"shout" htIit les-ýs limit

ticotlarisat iou'' at I foot. Of thiese patients, 52 hiadl lconia' sttdll'ila, tleaf
and -ý)tt progrelssive'ly deaf. Two shlioaaed .11i nhdd(l liasterical form olf tl'afiits.
liIn Ihe saei''v cases., dentfiiess was of1 tlit(, ner''a or, Pw(Tet' [t 11 tye wit ath Ini tiii-

illgil is. th lt ost usual caulse. In thle less severie case,,, ( ea Illaess, wa., of' tie

A defhiiitte relat ionisliip existed bet weenthelii origiziial ahilit a'v of thlie soldier to
iuide.~tndpaits of aaIliat waaa said and tilt'e timelit' hetrequired to counlepit'l the(

t'oilln A f'ew learnied all t hat anacemssara in t; aaees, but mos't patienits
rvletlirml anl aaernget of just oaver 3 numoihIs to 'omle~ite' lt'e courise. The illiter-
ate' mani lear'nedl as nudd hiv as th li (4ltgt gradthmit' anid thle amiotult of deafness
(1it not st'et1 to itdilhtejice the finial liprieading, abilitya.

Bei'ia suimmieid tip thle aaok at ('ape M ay iii thlese waordts:

Thel lit' k~h~ hor lit' i't''iil I( S.icIieato sncr dt he

THlE EA~RLY PIIlSE OF AUR AL REI El UILIT ATION IN
N\ ORLIJ WAR 11I4

The potet'iial impor'tancte of th li'problemli of tlie( den feited soldier awas
realizedl earl'*v ini World War I I, and. onl 28 Mlay 1943, 11' he realiza tioni took
pr'a(ctical 'ori'm inl thle desigriia tioit of specialized ce(n'lter"i fot' I lit( treat tini(lt of
personiviut with Ii 'deect ivi' hearing of a degree' wahichi pr'eclud~es thle ret urn of lie
pa ivi it to (I at y." -" fThese cent Iers were (establdishied at Botden G'i enieral I lo--
lpital. ( 'iiekaslia MSl.: Ilohl' (inel'ral Hospital, Sanita B~arbara, C alif.; and1
WaIteri R'eed Gieneral H ospi tal, Wash ington , 1). C. Since t li lien ritig center

Sl~tcl-ý. G : - liveiint~itoh of Ow lit I )' rot Sollivir. In Otulltiithalm lLv andt Otttalyrvluo~iotuv..\ M iltly surgical

Sorutrr.l of 11h4' I ivi'ioti tf Meltiit:1 Scicmen o i t'41 14 Naionl to isutiiti ('OMIiti . P'i~it H11-1101iU: Wa. It.'aiii. ('0.,

- i t hvn 4, a isv Spltcifiedi. Ithu Witrit Waii tiir I-tiilitl til liimle'ri;1 ijs u riveIt friit The4 tistoiuritS ith Ai' rmy

ý aa Depatillii t t Mki~m oliond No. Waill-11- 13, 28 Miay 1913. sub et leeril Holspitials Dv)Siglil elt for Special
Surgi6i 'I' rt i iltlt.



tit Walter Reed ( ilieral H os~pital %%,I exceptionally buy' with rouitline work,
Deshio ( ienerl I losplital. Butt Ii. Ill. was later tlcsig'iiated inl its place a., a
sjpecialIized (-(nt IllrI fo r the1 treat Ine IIt iA, d Iea fene d ca suIaIt ies.' Te Iac t(t 11al t rajIisfer
(of 20) patijents ) \was effected I \ovninber 1!14:).'

Statement of policy. Tht, fie rst 1)1 tase of the a twa I-rd ta bil itat jolt progral ii
was tinder. tite directionl of' Maj. dlater Lt. C ol.) W\alter E. Barton, NW(,' at
trained psyclinitrist who \%as assistant direc tor of thle IRecolilditiollingw Division,
()flice of the Guellti(iteral. Theli first statemnvlt of, policy for tite new
progirlaln Iiia(eIttlie followinlg Joillts:

1. lefisiess (like blditidliss) is, a dleprivattiont of essential lloiriial inveall.s of
orienitatioin. It productie., a pirofotund viiiot jotial llIpst illcliand etl~lt'drs tw le ned
for sp~ecial rehia bihita t oll mewasurles.

2. Uhie Arin , rat her thatn the Veterans' Admnitistrationi. whose tilt ilate
resjpolsib~ilit ,v the tieafetietl castialtyv would be, wNas el~eg;itv(' to do tilt' illn-
ilt. Iliat e work of reI ia I bilIit at ionI , p art. ly beca IIse tlea fliess was o)ft en1 associated(
withI illness or. wouitd's requiitnl iti, tog 1reat iflelt and part ly becatise thle period
of rehabilitation couild be shiortetned if' ittinliediate treatlmelit was h1wpilti.

3. The prorgramn was pla tned to include (h social andt p~sychliatric treat inenlt
to over-comei the intit ial ratuna of (deaftness and its, (efleet oiltit(t persontality: (2)
meicaiol andi surgical t lafleivt as iet'cstll ; (3) provisiotn of a p~ropetrly litte(I
Ibeariiaz aid "'to ally soldier whose hiearing, had bween illiplaired as a resllt of his-
mlilitaryv ser-vice, whecr. it was felt that sonic benefit would accrule''; anid (4)
educwat ion for social living, itl which thle enitire per.1sonititl of tilie cenlterwa
trainedl to part icipate andI whvicht incluidedl a full programl of recreat ionlI and~
edulcationial activities inl addtitioni to specialized traininlg ill lt'ipeditlqg.Z sfpt'(cl
corrcit'tloll. and rtelatted fields. The pro~grilin covered the( italoct ritiat iolltif thle
soldIier's family, instructionl of the Paten in his righits ill regard to peilsioll and~
d isalbil it ,v allowanrces, and the ma king' of (conltacts with Ic(ivilian ai gHencit's fo r tilie
bard of hea riung.

Thet int tialI stat emlentt of' policy. thle 'general priniciplles, of which were later
inctorpora t ed init circular letter,! also inci('tdedl inst rutic onis onl how to scctrte
lipreading anud specch-t rattling, teacher", acoustic exp~erts, oc'culpationial ther-a-

1)itst and1( soc'ial I owokers, a uil illforniat iol i regardinhg- theitir quanlificat ions1 andi

(I lt ivs; itist rlt ions fo thle procuremevnt tof tqltiptilelt anmd slitppl its; alil it
supggts~t e or-g-aniza tionl cha rt.

Conference on rehabilitation of the deafened.-By JIanuary 1944. the inl-
ct'ast, iW thle patient loatd at thle syvkilized cent ets hadl resitu~l t hIin soi many

problemns that a ('onGiferei on thli whole suIlj et of relabil itat io of th likdafenedl

`Letter. Col1. bunil A. llogers to Coototanl~li llut Ollijer. IDeshou General H~ospitla. 13 Szept. 1913. sltutelt = lelituhilila.

tott of till Hard of I letritte' ill Army H ospitauls.

f~T t .i Sul-tevoll (;~l-in to ('u'nndnutt'htz Otlfcer. Btordeni Gettetzti Hlosihalu Itl .1y , P43. 'et Ifthabuilit:1-

ti ot of Ow Hi ard of HvuI n lr i ll t ArrttV I losjit:lts b~t~ta telliet of iptogztattt evieioei).
('Circtular fvtter No. lu62, Officee of tille Suirgeont General, U. S. Army, 11 Sept. 1943, subject: lRetahijilatiout of thle

illinto an(d the Hlard of Ilevaritig Iin Army lospitals.
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III Febrinir ,v 1944, statted rhat his chlel cliticism1i ol thle iiiiieiit ollerati1oll of i lle
relilabilltatiOli P1l0)1liilll "as US hat lit liiiiilorii jplall -4vt'l-lit'l (lie operni kin of (t(le

thim' ceniters. .As a -wciit ilie otolo-2st, lie wrote, liert(t, deplloredl t is
situatiloll. Tle'iii~ii til 10115[o-' of a prlo-Zraliii invtivil" it~ 1. lr&e and1( comp let ely
contriolledi lililillier or ca-es werle ol theI -'eat est sigilienicaee for thle p~re'sent fill

fuitulre of civiliaii as w~ell as of 1111ilil n-v otolo-zv, blilt the propgrali couild 11ot
,)4)s~IlYi ii i hav is vnlmwiti VIhouit ý1 coilpjletel u'xnifiiedl miethod of eXaliuiiiat lol

21ii1d recor-dill"2$ Ini III I liit'e cciii el's.
In tlie same communllicat ion~, Dr. II Igi-Isonl also calledi at tent ion to tile

liecessit V for tihe ldliliiiist rationl of objective tests 1), (Imlrilfied personnlel to
olet ellililio tlie lustriliti oijull livetds, potentl 1,11lles, and Pi,0gTVSs of' ench pat ient.
hIt wn. ilr(licceivnhbhe. Ie( wvent oil, t h'it a sat isfaictotrv relinedial prol-ral~l couldl

lbe phililied andI execilte foi r any * castinit* w itot a 1 )reiiliili-airv est ililite of
hIl. mneit al 'Ibihit v, edluca itional aeliieveiiieiit , and -eiierai I.1iigiiai-v St Utlus.

.11 Utlepll t l pii , e coom l5ei Zit illithe;1 ilt niliu~xn lbsoiticiY essenitial to a solundt
edualn ioiinl Jpiogriil11l .1lid US; U lmsis for suiccessfuil voctnt olitl relinhulit a ioll of
inividi'ihidl patienits. It wns also esseiiti-al thait edlucationial ni1des, ha~ve thle
type of luack,,rotind h ~ichi wvould ehiabde thelli to utilize p)sxchioiogi( (hU,1Iii

lhier justiiit loll.
lii Junie '1 44,i3Br1 .jo. Gen. Fred WV. Raiikinl, Chlief, Sturgical ( oiisuilt.1nuts

D~ivisioii. lohhcwiinz' U %-i.it of inispectioni to 2 of the 3 lieai-iuig t'itens , r'epor'ted

to The Siii--on fii emueni thint, nithiorigli the olenfeiieti und hinr1d-of-lienriiigr
11ljes1W,- Imil t o (in! e lece ived eX-elleiit ere. Ilie r-elnrd,1(ed it Us, e~sslit ihI for

hitll- iire otl-es. t hat (I) tilie net ivitijes of nil t liree v'eniters be made 1iiiiforiln,
(2) equiipmienlt be st lanlrdized , Uaid (3) U stana io~rd policY bet adlopt ed for the

iprocilrehielit ofl ievirliiig alids. wit hi complete excluisioni of ail ('onifllen-iuul coni-
tacls. io enrr.v 01ut thlese Ile(winifleluthut loll, G enieral Ruiiikiii recommhlended

lint all otoio"ZIst whlo woild (devot e hIl. frill t inle to the deaf programl be placed

oil h~tv ill tilie Silir-oli Geiiernt's Office. Ili July 1944. Mauj. (hater 1A. ( lot.)
Leslie E. \lorrisset t, NIC '. ttiIleriv ehlef oft Ilie veve. emr, nlose, and tiliront

service n t Borden Gieneraul IHosp~ital andh Ill tlinr~~t of tilie center for thle den f-
enieti arid hiard of hien)IIli- at that Iuistniintion, was p)inced oil duit , ns chief oif

tilie iiewviv or-iniliized ()tJInrvin.,-oiogv Branchi iitilie Suirgicnl C onisultanits
lDivisiori ill (the ;lI--cotaI (ieiieran's ifhjte.'

RFi0111i; XN 111:1 AU RA '1 F -1 131 \BILT \ON PRO(;R AM

"'lite first (irltv of (ilie nlewly nIppointIedl chief of thle ()toarini-Vology Branch
wUs to0 survey tilie ;it ltinionl at thill, thIiree ietigcenlt els. 'i'is wu'I" WItco1-

puAshed by qulest iorliiiires denting withi equlipmenlt and met hiodls of proceduire

N, .I qlm :ilpIliiir). 1 l iL,. ( ,'ji. l''i v WP V. Rantk ill fr wTI'l-i mirii,vo ( i'nvr:iI. (1, It tiv, 194i-i, st ih vei :L SIwici loll of ( i iv!'A~

I lo,pilt:lih I )v,huni211 n,i (Your folT y vI t l~ill~u of I he Vi), lef,'uiu'l l uiu h lr1,1 of Iivl,:miuuur.
141' i . it Or-1 1, i \4l, 21. 1t W ic "I' tIll, SuarL'u-ol ( w-uir~li, 11 S . Al ltiny. 13 Jily 11111, iiiihjvcf- ''imitze,- ill oliliver
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'11)(l b)v pcrtýl4nil ()I*it olilislect oll. All a4l4is the data1, t hus securled
Illi~dle It clearI that, as (~ljeral R~ankinl had nioted,'', the dleablifene and( hard-
(1t-le'll-Ing& cnlllalt les lad~ re~ce1 ived (IX4(,hl(Flt care and1( that III(, (hiel,(lehicieli-
(les ()I thejl(~ill at this timle hadt to 1( \\lilt Ii(1 lack (d eo iplil)illeli whlich

'~U5l~il.~ll0llet ai iisale I s 1ail sps.id (2) shimitaole-, of,
Pelwisillel and( (3 ) lack (,f uii iuornnt IV III 0orgallizat [() antd pl-i(edl lre.

lBv thle new\\ phani of' olleat loll put Into (fflect 1ll all1 t liree cvleli (1 (11-. 4),
'lt. (,()Il N orvil A. \lart in, N\( Mlaj. (later. It. (,()I.) lt(Iword II. TIrnex, M( ',

Mn \aj. Wahler 1). Work, Ml( " ( irectedI the iiia-eiblttloll IlOil t,

I hloll (teneral, ltesliol (ielleral, and~ Bowdeni (Genteral I losputals., res'pect ivelv.\
Theiri ulsi-talllts \\vle ie51)OlisiI)vIeliloel. Iheir &liiectiloll Ior tIN and~lotc 1(
thlelrl)&lltic supJeivisimll authid lla(illt(ftleIailt. Iis i li!Y
of tiltl111 levelsll oh ilist lict loll anid ot her act ivit ies' stiJpervised, uIiider.

I ler(l*Ir(t ,'(Io, the( andsliie tilproi.hlall ()Il their recspective levelsý.
The object of thle N\o',Iiiz t1( i1l a fllod I1ovl ~a h act iv-

ities, of' thle Ir&rm t ieI( three,( hlarli(, celitlcr; (2) to accmillplisli as, illilci

ws possible by med~ical andl snigical treatilielit for casualat os \\,it I aluditorv
llllipllallielit ( to suiTpl 'v bet ter care foi suchl caslialt jes thanl they ( ouldt

eciewhen ac celit er operated as a sp~ecial milit ; aad (4) to simiphlf*v tIle,
inaciiii ()fo cmiolilltat ion, whele iliedicnl and surigical collsliltatlioll shiouild be
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it as 11 groupI of -sep'lla t servei\es~.

atM ia I sts utlet nat fill itaz of 1t liearienttg aid lest a pteiI~ d to thet p~articulair

ordl were providled. with ni svar5itate file fotr eaci pat ~i'lt. Billilolit lv replortst
welte to Ihe senit to tile chief of the (h)olai'vtilology- Briantch in thle Offic'e of tihe
Sul-voent Gitea atdw'' t ttItt l et illenlit (dat a ill t'eggard tot tilie curtrenit

p)ro~gt'aili as well as totlitfletits land sug~gest iolt; fot' its itll)provefllellt.
Althloug~hi 'omplIliante \601t i tle biasic' ol-gatlizat intl was inlsisted upoti inl

everyv centetrt, thlie pl'og(_l'ii l Was perml'iit ted to biIe sufficielitl *v elastit' for tilie vxples,-
"itot of' inidividual jij~t jat ive at each cetrt'tt. Fac'ilitie's for' t het tranitsmission of
in formnationt onl all p~oin ts front eiiel c''tent'r to thle consullt ant in o1 ohi rvng~ology

andlt tot it., tratismiissionl fromtim ltot 10a'ithi ofthIle ot her cetntet-, itnsutred thle rapid
utlilizat ion, fotr all Patieois, of ally pl)an 01' proced'ture' which hiad prtove'd otf valne
in a1 siig-le centettr.

Facilities

As, tilit pat ient) load incrte(asedt iti each of th li' '(live', thle pt'Al(mns of tex-

pat isit ii of facili tit's became s('tiolts. At 1lt'e Ieshlot centet', fot' intst atnte, tilie
init ial calcula tiont i wei't for' a pat ienti loath of 250. Before fatcilitijes, foi' t his
load hiatd been't aplprovedt, til lot adt was 400, By * v lie t im' facilitit's foi' 400
poi nlls had been pr'ovided'tl lit' loatd was 500. Whleni tilit census1" ini this ceterltt
r'eac'hied its, peak. iti August 1945 dig. 5), it was niec'essat'y to schiedutle act ivitit's,
at nighlt as well as tltruur flt' dlay, to pemit tlit fuilt'st uttilizatioti of thit avail-
able fa cili ties. rhv i pat it'its tdid lint sildlt', except thmit'utgl t lit loss of th lit'tit -
nia te .1tid personal contiact' withI thieit' physiciaiis antd inistrtuctot's pat'titcularly
tdesitable inl a prtognl'ulli of this sort. H ad tilit loatd iit'ti Sustained, liowt'vet' a.
bt'eak inl oper'at ionlal t'f~hieievlc would unitoitbt edlv hiave' occurred, which woultd
hiave' cautsetd a pr'olongationi of' tilit hospital sta or tht' t citreat ioti of a backlog of
patients otil futl-oll-gl st a hIS..

Se'lectiotn of Patients

All Arm>l lpe'tsoninel intd utttcote into st't'viov ill \Xolt War t' It wetre ot'iginia
t't'IfIlil't't to it'wetI te lit' standards of plivsit'a I 'NamIl a t io I set 1ll) inI Arm y Rt'guiIlla-
tiots, Not. 40)-"(S" ' 29 MhYl 1923, WAii'l a pplied It'isto vn 't1 iniii anti tilt''ts of
lie Reguilar At'tiv. thit Natijonal Gulartd, and tile ()r'-patiized Reser'vt's. These

i'egiilat ioti; requiti'td arutit of hiearita of at least Q521) iti one ear anti of' 20"'0

(Guattd. as- weill as lot' st'rvice inl t lit (rgaInizetl Reser'ves's. Ap)plitcants, for1 colin-
mt5ission ill tlit' Retgularll At'miy we't'e requiretd to) hiavt' liea'itigof' 20/20) iti eachI vai'.

I AlIm N -, :0 itlýNo. Ioll).-. '29 Ml iy 1923, Suitijcl \M ,ic;1ii l)~ tillenl. .1tij1ilarIs of P'I I -j nI EkI IIi t\ I I aI ion01
for Enitianv now I ic Rw-oir kilily, N~itjooii tI:d~ Gwl. n Oniu:mizvii H-cl i''.
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NUMBER OF
PATIENTS

700 1
600

500

400

300

100

NOD J F m A MiJJ ASO0N D J F M A M J J AS 0 N D J
- 1944 I1945

1)&'toit (GeiiraI HlospJital.

These reguation t s wvere sill)rsvdlc 15 s 'Maclh 1942 bv MVobl~iza tion Reguan-
tions No. 1- l.,i rel.kIlat ion a 1)jlied onlY to eni jst ed miie ill all 'a t egorlIes
U iid required, for gelierul sevce.-(-, t lint linrri h (1) 1 20i( or- bet ter .I each cur.,
(2) 5/20 111 01ie (c,1,al'nid 15/2(0 Ili the other, or (3) 0)20 Iin one, and 26320 Ini the
ot her. Indu1 ct ion for limlitedl sel'vce waleri'mit ted if thle henivlIil,' Ign onle or
b~oth Iiars was les.-s than 10 ',120 but not less than 5/20 or if th lieapplivanit was
c'on) piet el *v (leaf ill one cuar but hand hearing, of not less than Ii 020 Iii thle ot her.

Thcsaie S,111i'e(;uiii'ciieiits wvere coiitilliled lin tdie reguilat ions daited 15 October
1942, but ili those dated 22 Januaruy' 1943 lieuriing of S'15 orI better was required
ill each vai'. Apphi('a nts for litiiitcd serviceI \Vere a('(cpted witlil)euu Inl onle
or lbothi ca's of less thiain S!15 but not less, thaii 5/15 inl eithiei eni' oir wit Ii total
loss of hear-ing Inl one ear if the hical'iii iii the otheri was niot less t han 15/15.
The i'egIula tioiis udated 19) Apri'l 1944 pr'ovidleud foir liearni'i ofS'18I5 or bet ter' ill
each eui' or oh 5 I/I5 iii one ea ni'diu less tHan 8,15 Ili the ot her. At this, time,
no0 defec'ts Ill hueni'iiigwrritehntl('aii'tin foi' limited sei'vi('e.

'IIicstu i~lid5of I lea 'ir1(1itvi ili wIhic'h uInei were uiuI acted int o
"sclvi('e ob)vioulyl perinhit t e th lenc trai' ce of ma ui1v wvit Ii uiiu -kel' IL(Iefeel lye
lieu iiig5. 'Iliv t est s bY which acuti t was (let ernilined were, admlitt1edlY inacura'tiiIe

NI ohid!jzmt ion RmItj, r '_110 Nl o. 1 .9. 15 \i ir.!912. ~Illhiect tmlirhr. k (of PI'hvw:d I rlhririia ion ),ru Mob lalt ion .
' I'ev\ .1 i wc'-ie \'1Y, olimI fivl I IS ()cTht9 19 12, 22 .lamii 1 ¶'ii 1943. an 19 A \; I 14.



in t~l iii4eves and the i'iriiistaiicis tinder' which Him we ere gwveii. ill crow ded
aand iioi- iinduictioii ceniters, miilitated hu e wis hilreiliabilit v. NN'liethl.e
thet subs~.tituition it, then whisperi for thle low coiestoilvietest ill April
1944 imiprovedl tie situlationis IS 1 r oah ptjeli to dloubit. Thei ad~viilitni5-e of 1 l1e
whi'iseredl test as COiliparvdi \\ itl h lihe spoken lest is t hat lihe formei lhas a buirly,
defiiiite vvili~ng-, tuloigh fOr all praut icl piliposes. whele all eXaillllel forces it
whlispier (which of coliiisv he shouldl iiot do), lie r-vchieli a1 soiiiild hitelisit , vilot
far. from t ha t of a low coniversationial voice. A fond or forved whis'per al" ;idt
low conviverat mud1l voice bo0th show a sou~nd iliteipsit V of a pp)ioxiiilat clv 5(
(lecil)c15 at a dist ance of 4 feet. The whispered-voice tetis thlis hot far. fromi

lie base linle which explerienice has estahbhislied as piactical hivariiiig. ']flie differ-
eiucv bet weeii the whiisp~er test at 15; feet adi( t li lowercoieatoia-o e
test at 20 GOe Is no as gneat as it seeiis. becuse ill n fre field Ow lienitesit v of
SOiiid varies iiiytisely , v ithI thle Squlare oif thle dist anlce.

At tw bi'hegilliliiig of thle ailidal-rehialbilit at ioul jrogrialu) thlei st ipulatiIion t hat
muhiit'l *rv per-souiulel with "i'defective liea-iiig of' a degree which priclude, thle

ret urn iif Ilie patient to diutyv' be nucfcruedl to hieuiuing. ceniters was iiitcupieied

as, a lieariiig." loss of 6i0 decibels. which, as the lite D~r. Iluuglisoii " poiiited oit,
was ''('lt irely improper andun juii~lst ." At thle .Janiuary 1944 tiieet iun of thle
siubolnomit tee on otolnruviugology of' the D~ivisioni of Medical 'ýcielices of' the

National R~esearchi ouiivil," it was recoununlejided that cases Showiing anl
vvmrge loss of 30(h de ibes ini the better ea' for the freqtueiic of 256. .512, 1024.

aind 204S lbe coinsidleredh in iueed oh a survey at onle of' the Armly special (('liters.
priovided t hat thley have no remelldial ilefi'cts. Thiereafter, deafeiied aiid har11d-
if-I earin ig. casual ties were ref(erred to thle special cei iteris o il t1 is b asis.

Routinile of Reliabilitat mou 201

With mii ior. varia tions peruii issibl e un;dei thle ma.st ei planl, the rout ilie of
rehiabilitat ion wais eventuiza~l staiiuhardize(h at each of the lieariiig ceniters

siistai ialvas follows:
I . Thle hatien't was admit (l to oiie of tli( medlical anrdls r-cservedl for thins

pilirpose. I [ic.e a (onliplet e history was t a ki'u il, and. comupht c physical ex-
aumiuiia ioul w\as mlade bv the ward off icer. loilitiie lauboiatory st udhies (iiriiial~v-
sis. blood cotiiiut. and serologic t ('5tiiigr w\ere (alri('( ouit. R~oenitgeniologic

eXamlnuiioni lof th Ie niulistoiu rcezioll wAas umade ill all cases. aind other. i'alnuilla-

tiois, pal) iculailY of th ci hiest . werei1i( 1m oalO spiecial iiillicatiiuiis. ( oiisiilta-
tiollis er ie(ýJicstcd( as flicessal. w \itl Iilie' suriiiciul, lii(uuiolpsvhiiatrii deiutal.

oihiilieu. seci ions. Opithiahniolog-ic vXlinillal iolu wa:s part of' theU regnilai'1

12. It. 110
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iilli llgtip Ie~tv o larii l ((tl -ic st ud wa ii-ai IiItll a iat hii-clu ilo, (' (1 de aiiedioiue

Illuid p yicaI (8)Nl it IIIe i eloll : ("! (Is of ioiSiu 11rit it) I lY:Ie cs (il hi4 ofi' de t 1arI'ld Ilex-

ltlilotll: d to Iililol a ftl l'~ pailliii 1 l f te tii ;(4 e ls iei' h-alii iit and hlenrtioi

atr other spidiaml test, asic vadiced acrligt i 11(( mlyd n
ti eAid ju at re~i l t(S llr WisCI~e u ),vasrct rsrbdruie h

lsrutp i1 ll tIo (the( speci a' i feyaineg us (1) ciIel, ah (lvl-liet whgichs was matw he o

tInstrumen of (3)iiglssa the prlmll * lesti olag ic l bais f tile' patient t '5 deis lleli ex-it
IloII-t fal ito 111ii of l se par's rtIle l lthetsfo t~e-,ti ; (4eith le wtach en an11is d opratoni
of, thei It (lidl. lietr whic vrefred 11CIdnto the mcibliaiiodeliemployd; atl(u[te to

nte fall withint he pai es(cribe. 111 o railn.h w ;(11ls-dfo h



2. lii ai letst illil Iltle l-el Ia hilitat loll c muSe collsist ed d' (1) relpet it lol

abl~it.\, inludingtili tlolialil'-ai diisaiie rai~ os to[. pokeil- anld whisperelm-voice

dIistan ce I iilt-c'ildi, for' percept' ill of connecitedttt speech; (3) test, of visuial

(4) systiviat je speetl sonlid artlivlltialol invvelitoi' aid voice check (5) psy-
('hlologit' including. ill thu IIi itll iý--l Ice, Spec~ial apt itutdes, antd per'sonality
'omplhositijoni an l(6 I) Social caStv listory.

3. UPoll comlipleti oln of thlese lplo('edl ties, patttiv tsý Iot act tiall ,v inl need of
hlospital caret for' atirlal or othler reilsolls, were tranlsferrled t0 tile( con vniescell t
uinit, wheltre th1ey Nvere assignied suchl dutities as wvotiho bie pe'rformlled by a lly
other iltlhbllatory patienlt. kiteiell polic'e being~ 10 excetptioll. PhyI sical exer-
cise, unde ,ýIt e 1pclw isioll, occutipied at least an1 ihoulr (faily :, andit prov isionl was mnade
for bot il inldoor and1( outdoor0 rereat(~li on. Daily, IWeekendil and1( extenided (:3
da on alt U 1111111) passes were e~ icoliraged, ord intary Social 'ontacts beS ~ting

lega ~ a i~idU the mlost prlltac~tica ptlsSi hilt' Incle iod of' halvin~g tile souldier piut into

practice' tilt' abilities ill whichi Ile was beinlg trainietd.
Tie "gea maoiyo . pat iei itsrq iii~ noe I 00t olarynlgologic tteat ment

-1o .I111Ul occasional c ast' of Si iis diisease woultd be ob)servted Un liioccalsiolal

t onsille'ctomlies anid still more't occasionlal niastoitlect QuitS, were~ p~erformed't.

A ftetrt opera t ion of tilt (center be' itcamelt StUliIa nIarized , ot olog-ists aUSigi('t to thie

aiural'a Il'iibiiliitat ioti unlit,, perlformtled on~ly mlillor suirgicalU procedu tres, and1(
011)111 , ylgologits 1101 comutvlt d wi Itlilt'e uIIral-re~l~lailitalt iol priog-ralin htandle~(d

aill majo pr lloceduhlre's. Very ftew patIiet'l s pre'tsetllIetd Sufficien t lymlphoid tissue

lin o1 about t he orifice of tilt'elistaclt~iallll tube"', vit il enlough1 pathilolgic' Chiange'

Iii tilt tutbes or tlte middle e'Urs, to warr'ant Itransfert to a radiation. center for

Tile dat a securted b-v tiie te(sts liste ('( Wtr( recorded on appropriate formns,
re'viewedt byV til'he alrltbli tll officer andt the di'loiscussted l) v a consuiltatioln

b)oardt, whlich miet weekly. rJIl is bioardt conlsisted of Ilt' dit'tctor of rehlab~ilit at ion,

tilt an i-a I-tei iUbib tati101 office'r, tile war'd officers. anad thle Su perlvisors of eachi

depat' ment ~tt. At 1 th' ('ollevi~ol of th li'discuissioni, a coutrst' of sitid :v was ottt-
lilned for eachl pat ie'nt ac'ordinlg, to ilis- partiicular needti andt ab~ilit ies. Thle

preti lim inary t'valuatIion WUas Pt'gnttt( Us esetS('i tal to in tetllig-en I plannfing, Ibe-
cam lIt' e We it' Wait V oi in v tiht l0Ittlli wltt and ill thle in tell'ct ual, etducational1,
anldt social backgrountds of thle pattie'nts made itidividualmimaio of the coumeS

X stutdy of ceirtaill data at the' Hoff c'nter, which can~ l) assumed to be
rt'pmtseontt ve of all c'enlters, shlowedti1ilat the age' rang(' of the patiens was 18
to 58 VUI5, lydht tit'uvt'rigv' geiwas 29. andt that two-t lords of tilepopitlatioui of
thei cenuiter' fell withIIill Ithe 22- to 32-yea r age' gr'oup; 0.8 pe'rce'nt of thei patients

wteret illitIeratet a ilt mWvt't'Iaugh t to itatl mUitl Writ C I it' theourtst' tof rehtabili tat ion;
7.2 per'icenlt we're t'ollt'ge gradua teCs; S.6 per'cenllt wert' tcommiissionetd officers atid



laid been'l present only 2a few liolith., iii 15) percenlt of thle pit ielits. OwnsI 121 4
veaiis ini 35. pwvn ere ll. ir 4 yvt's1 ini 65. pcnil' t. niu oviTi ~ 12 year., ill I per~cen tt

COURSE, OF STUD)Y

Lipreading. Th~is- 'olii-.e iticllided I faill 1W inl soun~ds, words.. sentelezics,
conl versai t loll, lecturies. and mov inO Ig picturles. The nia ella Id. whic \Nn ws Ila rgely
origlillt 1. s ada 1(21pted tto tilt edul (11jtialul I ackg.otlIind andit thle occupti nt ions .111d

interest,; of the patients, iwho eVOn IUalv eon tribtilleu most of it by thlemtselves.
Trwo books of original materAL, basedfori th li umst puirl Uiponi j4"lt volua 111 x-

lit tunv 7.- 1 eafentd casuailtyv receiving inst ruct ion in lipreading, Aural-Reliahilitat ion
Center, Borden General H ospjit al. Thet wall chart shows thle V-posit ion assumed 1)
the mnomt .i inl thle Ipromnnci:ittion of vowels. The WAC instructor was an instructor in

a schiool for the (deaf in civilian life.



jptrieniices, wecre tlvIm~l)('l at tv lie I ol (itr', A. Framiewo~rk of I ist ricti on inl
LpReauliner andit TIales of lloffiileti. InsLtruictionl strvýsvd I lie impijortanice of

takitig' aulvaitagre not only of the ititveiiieitt of' the speaker's fill, (fig. 7) 1)111
aliso of (Ilhe faciail exp~ressioni and( of ot her visual cluesit) tol purp~iiIort of n~Iiat wvas

Auditory training. -Iiis cour se', nv iilic Nvas' bt'g-ii i a 00s s 115 Jit, Si )It,'4ib afcr
lie' patjelit t's admiissioni to t Ille cenit er, was at first carried ott witi iou t Ie I hearingt

aidi andit later', -vliell it. lliat beenl secuiredl, withl it. It iniclud~ed inidividual andit
gr'oup cotiversatin t alSigatinst U1 lack,"loltti of silen ce an~d of varlious nois'es.
From cotiversa tion, tilie stud( en ts Jprog-ressedl to lte tille~s. Iluici rile adio m(iovjing

pict tires, tvelelliotie coniversations, and~ nat ural souinds . Material was p~rent'eltd
at gratdually iticresi n g d listUilcew. MXini t tvviT t lie fieti On!( eili)love(, liev imurlose
or t he ('Olt' was t he sa me - t o tra iinI the Imatiei It o Iistvt iatI ten t ivel v, So tha 111lie
would emlploy as; hilly as possible tilie resitdual licariig. and liev lieal-ing, available
to 16ul1 through his hevaring, aid.

V oice training and speech correction. Recommnunlda tions, for voice train lug,

and1( speecil corrtec tion wvere based onl ob~servat ion of' inidivitdual dlefects Us de-
terl-ilit'(l by words, conlversat ion, anid rteaditg, selectionls; .111 test" were rela t et
to the( patient's ititellecttual abilities. ~viil d pri1 ~eviouslyv beeti delermnitted.
Th'le (tllirsv incluidedl ititruictioti iii ear. training; t Itiglie. lip,. andl jaw- g~ynitastit's
breat Ii conttrol: soituil anialysis wvitil relation to sp~ecial (defects: and (drills onl
co rrec ted speetli habits. .Aiie ution was y~ad to) Jptclt, timitnig, and louidness antd
qulality of' t lie voice, as Nxvell as to art ictillat jol.

An anialysis of th li' intoteial at th lie1shmio ((titer sliouvel that t Ie conse in

spetthi ntrainilng was iiett'ssar illii only a lini ted linitiber of' case". ThiirtyV per-
cetit ofitlie pat viclts hlad obvious stt' 1 il a bnormnalit ies, butt Inaltiv of tlit'ti wtere oIf
Ilit sotial .litd econoilic strtat a ini whlich the abnlormalities cou~ld lbe compliet ely

d isregarol-eol. Ill of liet ins~tances, thle abniormnalit ies wverv purely dialectitcal.
Inl all, not mlore 111iaui I 0 p ercen iiif1 all pant ivits flrseitel abitornialit iesof speec
whIichl couldt reasoniabl hI e rela tetd to their. auditory implairmneit.

Spec'iiIa l)I)UIUti s'. 1)111icuillarly thel miirropliotie, was oIf 'gre-at assistanice ill

thle couit-ses ill voice t raininig anid speethl ttorrec tioni. Ill every (',S(', all intitnial

andt a fintal recordhilig (If thle voice was mlade.
Speech insurance. A (Ot rs in speech itisa ilev was given at each cemoi-te

tto vr a.tin siti'.vett Ilaig oss to) gui1li11l aggainlst speechl deteriorat ion

ill tilie itt t a e. As aget(ittal ni-le. tlie ('oili-e was 'givenl ontly to) patients itt whfom
det erior-at ion, inl t lie absence of Ilteanitis Mtakt to prevent it, migh-lt be ex-

pt'ctet t o occr, butt it was stailetinies [olnd1( desira ble to ggive it to pat ientits
xvlio were t akinig spleecli cor rec tion. As iin lie spet'ht-ctrret't iou course alt el-

tiot was Imltt to Ilitcli and~ quiality and1( loudnte'ss of thle voice as; well as to

a liviuta t ion, t liotughi thle t each itg a pproacht ilt eachi comrse was nlecessarily

diffe'rent.



SOCIAL. SER;IV(ICES V\I) %O( \TOM I, C(!)'NSIKAN(

11wh )tnwtritait 101t (WAYs ssipzit'd a) th aural-relialilitatioii progzram1

fromii thet exet tit ive seriart v t (i\ f I!", Aiiit'ricai Swicitv foltr thle Hardi tif llt';iiiii
On I n teplora [t\ loan to thii Aiiiei(Tiio Ited C( lSs:. afte a pat icit \vaS
wiilititi'i to a Iicalitii&, teiitt'i. lhe was iitttrvicw\ctl hy thle Red~t (ns wor~ xtker

whoit t'XIlattit't to himthttIle vaiocssrvices olleretid 1) the Redi C( ls, anid lmatl

ntct5*"Iry uand testnia Iti ( 'isewor1 servicets wt'it suipplliedl duiring, th li'periodl oh
hotsJpitallizatimli. Tlhle patienit wais eiicmitiagtil to brig is hlil to thle
w"Irker, wnil thillictilt its whlichl (ltvt'lo)t' ill 'Ily o)f th ltr tainingi conrst' wer~e

IfII Ite lit Ia it'i c wa I,(s c I la nge frtt lI tI I- tr v jet'v, t ItI' Red ( 'it 'ss wttrktv'a 4 asis t t't
himt ill compnhltet ing, hi., application tOr a penisionl and \Nliot t' to thlit local Rted
( 'tss chiapte'r. which lmath cmtoiiat with ti theIt Vet'ivaiis Administration
ofliti' .o to the Statt' votat tonal servicet' as iiecossaiVY .A final letter was,
soliitt tiict', wNrit lt'i to lthe famnily.

Each tentetr carried oat a protxraln oh physical etducat ion and rtecreattion
Iiiiiit' thit ii'(toiitlit itlliiii t4if e. ajts~ssigne~d. antd eve'ry proyvisiont was. matde for
b)othI supJervised and titistipervised recrteat itoni Certaini wartd, inl euli clii Ite

('('t aiti of then t eleJplimiits. TicikeiS \t're supp)!liedl ftor~a.s coliittrts, footbaill

New~s, anth book., of spetciail interel(st to thit hiardi of lit'ini'ia were't addedt'( to Ilit'
isUaI111 lib~rar boo~t~tks anitd jourinials.

At thlit end of its, first ývtar of (0p'a t ion, the('I 1oil, center hetld a l ipreatdinig
totiriiaivtilt whlichi aitiseti a gntat thltI of iinterest and ent hutsiasm. TIli(c 2
tt'alns o)f G patienits ea'Ii which p~artitcipatedtlmadt' finial scores of 81 and 89.
retspecttivtely. Thei ('toittst Win5 lividt iii thlt'o l ci ]ub) anth was attteindetl h*v

patients iiot ctliiiiettt't withI tih' a~iral-rt'lialilitititoli prograini.
Patijenits we're el'cul('onr -et to pa~rt icipaitt ill thei tl 1 ~titia- irp

pro)grams] at th li nt'e''t rs as, well as in tIt'S Micat tioiial p)rtgralnis offered'( thloligli1
admiission to thein' aer iiatirlly *itvldt'lltlt'tl ll) t hitir previouls (ducti i~ionial

1)ackgrot nd. The' bet te eT duca tedi anud more iintell igen t pat ieints frequ en tly
assisteth in thle deit ails of thle ati ral-rel iabIi1itatit on prograim. O thetr patients
wvorked in thle branchi post ex(llang's, thle supply anud ontlerl rooms, andt t hie
Iiiwal * v. St ill othters worked iii thle spec ial-stiv ices sect ioun or servedI as chiap-
Ia ins' assistanat s. Through the ( 'oo~pe'ra tiona of IotalI se'rvice or-g-a aiza tions. Some

pat cint s, ia t hi( time nllow('t lOt it istpowtvis'd rtecrealtion. weret t ra ined ini alit I
mtech ainics, wa t ch repa iiring. cleatting anid p)ressinI g. creamer ci 11mga ii attni t, and
Similar I 115(ftl Occupila tions.



t -ill aiti, prt'ltiatitill Ilti ixI 11i\de id 2ac (-( mni-. ol!'t tiUliuna of :)ler rtit p-itn

behit t het \\ i vevt o f ailticer.iThel watitatitel i. tlt iialp'itiii l t ofth co re\1-h)litt'i

115)th daft'l ttle p o tt'liatien t io oeild u o i i -P eails v(2) fo r co ipensI ieP p t (ia I'm l olllof

th tli'aring. Th pe t s veo d r elrt'o't ive ai t\ lit' ap1itilied to nlf t ]o. h n3.ecn

dr'ttive a car.it ti atI letvt 4 at vialtgt', (Ittw Ii at I is l c ol i- egit t d 4-4is tsI o\ve ( f A itve .I v I Id
spt't'oli \\ arvt'iagt' y pis t.ssii 'a xxorikia `ýalli v tI Illid: tao Nlotoi Vet hcl eswt.I

oealItllt ptrptst it ithle1 i ll it Iita l recreIII list at ltt'5 atcuiati Con tV'al rg(' l ( woss sito

diretly andox~' ind' ircly Ii p olt'att I in iglio o , wgith ithe relizt' o theal) llt'I

itds o'xet'gtlttrat effec t s t o-ff idt ls a ginlt a at perh aps t' aithe most' seit'oll. i stlPacls wictht

ali disP a b t ltd tiitnatllt muslt' over1comte itt. it t iett ptl(( lets'lts

Durtll'iit g at h iti v1igl\ ptiet ' ieet at athloe reabilitat. Sion v-ftrill, Or peec it l if the

patie liiti, iitalt ofl 9,5tit) e af atiu ita l -ted it,-lit(,a'atrig slolit'Ps tl'teat i tt'l of icel

gt-il~t l iteirv.ie d theosi i aten and ht't peroati' ts flly wt'ti ate stisn'wi prsiflhlal '

dirctr of'Ivl v the pro ram after , 'litf,i had stud-9flIaied i!elSt~ltda tl threod el inter iewe Ilslthe

patient~ I and 571.11 i w v litolt eeille t e t e 1 o ilt e
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paitt tern. The followving statistical data oil the 3,663 patijentit seenl Oil the
a i r 1re i h lttioll sevc.leshoii (Genieral H ospit al, 1 N ovembher 1943 to

31) April 1946, is repieseil tat i e of tilhe K pe of disposition InalIle.

JYqPc E ' du t po.'i)(). ll/j1 X'' t er

Certificate of IDisabilitiv wlliilo~id ionl) ------- -- -- -- --- 2, 20)2
M ilit ary (lilt% -- - ---- %1

TL'i'i'firri'uI to ot her hou'jiii fo ~r ci'~iitj on ot hir thlait

TFranisferred'c to othetr \\ aril, for condition itt licr thanu deaflivi'- 1I S
--- - ---- ---- ---- ----- 3

NI 1masigiied - d

PROVISION OF IlL \RINY AID)S
Thie jproxvIsioi of lia-1-lisproved to he oiie of thle Iiost (diffliclit ph ases

of the airlriahliatonporni Te rii IWar D)epart men t p~olicy,
pIMOii ii1la ted 27 Augnust 1943. a ofriih (Isoi\- to:

* m *oilitary peirsoliiiiil suffetrinig from st'rvict'-coiiictt'i'i hea'ringi dltft'tts that p''iii

etvndi'iil'( peiriodI is iiil'ssir *v hefort' (li.slinrgi' 'III be' accomplisheid, or (b) It is dt.'sired to
rvnll Ihe linivi'l j illj~ii~It a tuft i'd service' (':pau'mt .y

All stil cal'tses were to b)Ie reported to thle Office of t he Su rgeoii GeneralI for
considerat ion of t ranlsfer- to a optiidein ' for trieatmen t of ipie
hjý,jIjeari , aiid( the( fit t mix, of lieal-i'i"" aids, wn: ý cý-!('tet to ilwse speci~ializedl
'eint er" un~less5 thle pat ienit, for e'xceptiional reasonls, could iiot he tranisfeiredl to

onle of theml. Repairs anid addit ioiial hatt; liis foir aids, furnished to iiillividiiiils
ill active mililtar-Y servi'e werel piroperly l'li1.,val'Hhi to thle \leilical1 leparti-lie'it,
jusýt as, ot lj(ic med~qical silleswrchrelto it.

Personlnel inot covered by this1 prVovisionl, wh-o wrdici z' fr-om eric

With Imipairedl hieariiuiz. Incurred Ill linle of (lilt ,v, wvere to be ireferiredl to( thle it l)l1) ro-
pria te Vet eranus' Admlinlist rat loll ofhice for (let erm~iliiat ionI of thei'r el)i~it v foi-
hieal iii- lg ids. Th ose slifl'eriir fr-om~ j tid it.orv II 1efec t hih ha ot 1)ee1
ii icuirred inl linev of (Ilit Y an 111Which precluded t lie p~erformianice of millit ary
(lilt.\ vwere to he( (lseiag llO ( er-tificate of Disahihit v or b rotflgit b ef ore ,I

reti i ig oar . Those not el igi He for vet era ns' bei efi ts Were ins-t i'tct ed to
a pply h or assist anice to thle a ppropi'a te State vocational reia hihit at ionl urea ii.
()flicoýrs of t he RegtIllar Arm iv or of thle Armyi of the Unitited states Who were

(Irawvilgrtie en t pay w ere -slpl'liic II I i'ilill' Ifo ,si~io ern
m) i t G ove'rnmfenit eXpeiise.

The distinctlonl Inl the Iliiie-of-1)it *v-Yes and Liiie-of-Duitv-No dusability,
nattir ILresulted Inl conisidlerabHe ill feeling oil thle pait of I ine-of-LDuitv-No

'2 WV:i D).1p:i 1Ju11en I ifelitlr -No. 192 (V I), 27 Ami. 1943, siubject: lii,:tiiig, Ak j l orti Militarv I'.'rsmrine1.



Thi 'iev w~ere III Me niost ilistallce-~. that thet melt lodtL of Sctt iii1,- lisetl

of thle fact that tlitY werv Hlot -ivtiI an V. p:1rt iularlY 11 t hair Illipalirnlemit had14
lbeeil (out if thev lhelievetl that 'It 1a111 tel jmri*Zj\*tf ti I h siNi-

Th'le orignl'11 Warm D~partmlentl potlit\ conuceittii tam1ii aitis wa, chialigetl
2:-' Febriiar N 1944," whenl It Was (lretted that ailds be' 1,1iiiitshiet to all pcr'-oiiiiel

ill acitvle mili1tary ser-vice \\lho wtrc sliiihiiier from htariiiUZ delect,'i~i~~~

tI~i t~iiinta i htwti ime that thle Ilse of all a*4! \otuItl imaterIallyipoe

tihe hit'aritilt.
lThe cli'loti( s~ittiatiioii \011hii hatl existedlii m'1 sc In, tile( lilt hugaui

procurlemient of' hieariiw" aid., 111v l carly phanse of tie zil-tthltt~u
Pj'lWogram Wl" wasat ereul inl two wa vs wlieil the programm11 wans reor-.rallmzed ill ink
1944: (1) 11 ,v the tie veltpmieiit of teitile ets to thetertimille the slecill a it!
"sniteti to the need, of tlit iiitlividlial paIei (fb.vai ¶ n 2 thit
comptlete Separation of tOe patijent Irtitim aii v (omitaet with representatives oft

tie iuantm11facttiiers of thle aids .All aids empltoyed inl tetig e o the(
reeoniiiittildtu list of thle ( otinil onl iiivsial Medicin fteAiici ltial
Assocuat iou. After Noveniher 194 h nieeli)frdead(figs. 10t) a 1t1I)

Waru ~ pi I i;IrI I, uI I I C rcular No. Ii. 2.3 ill. I 'I I tiib,crI LI I it II A I,ikn - \ii~ IT Xtl I &r.ýTTTT l.



WaS Miadle ini the (le~ltal I lborlatotlics of the hotsp~itals at \htich I lie 'eliit'rs wert.
loalted1 wit ii gzrunt sav ings~ init tint auth nwnie. Still lat er. iiadcliliit quHaiti ty
cotttltiiitt \elt'1 closed for thle putrchiase oftilhit aid-; fit~ithlii oiiiuve' v to 1w nlio.t

frequenitly usedl. great saving~s hejill" eflet'tt'd by t liiý plani ill \-iew of the lInillii~tl.,

req IIi red. The ofii(61uial piait of pltiiUZaid, locatlly as they Wcre liiteded
had~ always I1'ell r-t'uogiizi'u as unteconomiical, b ut untiil adet uale (1,11, t'r
lit hiandt it wa's also~t r'ecognized as a1 nlecessity. tinier the rit'w phiut. it wXa,
still pbossible to puirciase aid, [lot covered 1) the coinitrat . if tit(-y were fouulth
mre1* '"llit'ible for special patienits. T'l'still- of niew tIlloit'I- put ouit bv all

an ilfuet Ictrers' was. continuied . re~ardlet's of tlie( con tract stat is of thle ('oflipa fly,.

so that the savings effected byv the conitract ni no0 wise m'.ilitated againlst tile-
(conltintuied inlit iative of ally comime'rcial conicert.

In (Zel leral t ill a ir-coidHuct ion recehier was always fitted willes thli pat lelt

had a c'1ron1ic stipipura tive processý or- Unless, blion conidlet ion, as, flleasillrevl bY
thle a tidioniet er, was good, anud air-cotilictio. test int hidicaw t poor1)01 CoITect Oll

wvi th all a ir-condultition receiver.

If thle patient presenited aIl approxima tel:. equal, uniform. b~ilateral,
Modttiera te los-, th lie na' ot used for t elepitonle con versat ion., was fitted. If thlit

14) l tiilr '\itl isi.1t t4 ti aititi. Fit' mticrotpli~ote stpittIfritnm o it' ti-oinrg
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N \IICOSX'N'l'I SIS

One otr tIe oittstatiding ieveoprueits of tilie prrlrlabii tin~ og-rant
vwAth le nfingvnumli~it of vamst' of p)5Vdli~ettii (I fies's (p). 4738 whtich iii solite
ilust a hi's wits alsot associaite t IwithI tiuti organi ti'le iaige. Nar-cosyiit liesis \\-Is
t00e ini these cases Itecitlis of the excelleift results of' the titet hod as aplllhiedl to
War tell roses1 byx (0. Xd o ItV . (Wi'itker, NW( , duritng, thle NorthI African catinpaignl.

Patients, were selected Iltost ca1refunhlv, atid t teatituett was carried out untder
thle joint direct ion of the otologist, thle plsychiatr ist, andit thle fpsychlohg-ist.
I 1ividii'hill nuth groupll suggest iolu wai praciticedi bef ore tiic~swithI t hiop~enital
sMithitti was untdertaken. .Narcosis was Iligt auth] verys carefuilly conitro~lledh.
Iuring itiglie period of niarcosis, thle palttient wastskedl sintiple questijons and1( was
repeat edll nassitietl I ha le wvould recover his lieatiti~. Thie assitraitces were
cont!inuted for ail hiouri or two after ntarcosis Witas discontitnutedl.

Auiilicthtet tanltd sq)oketi- andit whtispered-voict' tes;ts were recorded as Soon)
uts possible aifter t rel metItl thle tests being.~ carried ottt by at technticianu who hiad
bteeni specially t rainied for thle w\ork by, a p)sychologist , and were meJeatel ats
Ofte eit 15itece~sur y Oilt successive dii, vs to dtiet'rminie thle t hitesloldl of hieariing.
Recoti ld sp)e('hi-lpet(pt 1iot i tests wer~e runt if t here was anit questijont of thle
resilts of th lie ive-vojee tests.

lPsytliolo~gic eval~uatttion \\-Sa,- tin titlport pai r JUt of thle cumr. It has been
t'st iiniitedl thati 1 11)01it 15t percenit of thle camss of dlear ness treated itt thle Artily
cetitets were( of thle hyvsterical or- psyclioggetiie vaii ntyv thle groupf inicluding,
i11tlite0l11t S cdt' int which thle dlisab ilityv wats of lotng standinlg. The results, of
tia riO'Sylithlesus were retuta tkzibly (good.

PR \ACTICU CONSIDEkRATIONS OF THlE AURAL-
REH 11WI LIT XTIOIN IPROGRANI

It shioulid be enliphiasized thlinthIle prob~lem with wh vich the Atm *v foutndt
itselfc(otifrontitditt thlieeifabl~itat iouof thlie dezfeled andt hard-of-heaIvw g -soldier.
laid Ito precise parallel int civihiati life, eithler ill its tnagnt ttide or', ill sonie itt-
stantci(es, itt tilie cit'cutlust anrces tunder which thle loss of hea ring tlevelop{'tl
S.uirjrisiligly, however, thle liutillbet' of ab~ruptlyt dvoeafenedl soldhiers, wh'let her frontt
bldast o01 front h ead i~it ieii, was colisithrahI d smalle thtan lhad beven anit i(iplut tet

wh ile thle largev fnumbers of casiualties explect ed from the Army Air Forces
si tttply (lid itot timat eriitlize. Stud jes of blaist inijuries suggest that about
two-t bids of thle mien thu is i njuiired sufflered I o p('rltli tentt itttpairnieit of hear-

ting", while only a siumll itot'it ,v of thle revittaitirig. t hird suffered slifhicieiit
hearinigi loss ini botth ears to requlire reha~bilit ationt att( a hearing aid. About
60( percenit of tilie ciase, (If psvyltogcl tic deitfntess, however, were of combat
otiriggt . It is (If intettrest thlit whItv ihe uteingiit~its accounttedl for about 25 percncti

of tilie den fetiedciI(aslith ties of World Witr 1 , th lie inhtvbr from tihis cause iii Iorl

War I I wa tegoligi Ide, indoubted11 c Ily Ieca'cuse of th e reliairkab le effect iventess (If

chitmut eraPYin~ controttl (If tilie disease.



There'tt' , of t'otil'l.ht" lthing Ini t'otiuitll tt b tetween lie ieliilailil alive prob-
hlettis of the deit'ealet'd -ýZthlte andtt te pioblemtts jiteseiittd 1) , tivil'iatis whoi wier

fetieti auitd inIt-tt-itlttzIrtt! soildier. whethiler lie, lost hli, Itt'ariiti' .sti(Itle

\latit'iil ito teatli atdluts whlo presenitedl Suchl of~p~i VtSocial, tintellectual.
anid edctlitioital bac'l(roliinls hfor lt'e mostt pail didti tt eit'i . will Its~iiliti~1

[on0wa tleý at1 Of lhe chuet t sks of th le t'atv tla\ of atllh~O~ilii

In adltitioil to 1inakintg avalilable- suitahIt' teatliim" Ilteial thI eIst
lit thle inst itution of tiet progrzrat, lie dliffic'ult t sk of1 prcuingtiiii tuialifietl per-
solitiel and lui,"IlYl Spectializedt t'(Ilitilnitnt iiet'cavS1;Iy far the ctliituiet of aural.-
rtl'lIbilitatioit actiivities. iiaiiied Iwi-soaitiel welt' t'anupletrlv lat'kiiu,_ fat'

speech int ruc htlll 1( allitoltar tni'aiiii, a-proilltaildIiaosi

lphlsits It) bujiltd. It'stall andtI mainitainl thet t'iett iaat'outst Ic t'~uplipileiit 'sse'lltiaI
inl thle pro"i1tauu. 'lT'e 1)ttct'irttetiet toi Sitth lpersoiitie ~l Wa att'tltipJlislitd'111 .i

of ke twav ll ttr,117i Ii l' ons. worki ng ilt tll- field were Soliciti ed for iia nievý

of quatilifiedl pestiu'.i itatit (elierai's liws W(ver t't'VIewe't to 1(Iltlent if
Attii t')lly esil)'I w~ith s, rinitlitti. Q1utal1ititt lotis oft NVAC's ill s-er-vte
wetve st ad itl. ant1d a NVAýk 1, . it mt' pt~oitrIaj inwsiist it a elltd fo traitdng' for
tills Spetial lItpurpse. Tliii N t'w I). 'tllti'isBranc oftl atw W i'Xar Departmtnt'l
an tidIhet Natiotial Roste tof atflit' \W a.t- MIat upawtr Cotmmiiiissiotn were also tii vtsti

~u t'd Adertiemet ~weve phlaced III zipproIilat t' ima) jInzilt'ý 1t) attIractt

tt'at'lits thlrolti"li tivil t't'-vice. I" iIit M :. a O 'lreoitttiitn objet'ttive lotr actoust ic
aid rt'habilit at ion offIitctr, for thie dt'aft'li: autsitthoriztet bY Tile' Atdjutant
Giteteal itt Jiunit 1 944."

1n0 sliil~lt' mat ter. It was foutidtl oil t'arl visits to ititlicali iiustallaliauts, that
Vtl)~it 5Jpt't'aIVIY raiuIt'tld forthI lit' aiita-rtLablil In at ltoll pr)rti~it weirt stiteitttimes.

bvjil5" aIssigttto I to oither tiltit's ill whicthl theitrt spvetIaliztJ ISkills werte niat fill *

t'uhlas/edto wereti tltalv 11*~d.1aillFlltl' 4. 11pralc oar reptn'thiit '11-1 hHtfl~tti

o1,tr 5 it~ t Iloe t hc spttia t'a l pat et' a11 wa lst t'tl a otdill suc spttilizetl ('0t1tst11,111d1

*1til-t'hetailita ef~ tgitilts'lt'lgtatttiliul tsatlfort ali bugll I itl

pyhtanit'ret tcittn'l'tt ivorkrs olipreaditn g olt it' listsat Speech al cret't ist iittandi

e~i ''v' A ii- of ti i iiSii ii til Attliuiritlv\ ('l- t'J.

2W r1 I lvpiiut?' I 'dn M rii,,ndirtt No. 61i1 45.1 2 Febi. 191, ix t 'llethly \i~cde Spvins ists.
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thle elect i'tzistttICt ipp' Iill-at 1ti, 'etl IIiI lie Invaei risii''Iiiit atlia'iifr antd it was
not1 unt iili the l NIto 19414 t hat the majo ml' tatiOnl uIt't'e1saII,'I ws stCI't'V'd antd

iiistalletl IIiI lhe thriet' teuiteis. Pari tt of lthe lelav was due It) slimrtai~o' tot Ina-

tet-rials. p~artit Ia liiiitatiaii, of' uiiailiihit'Iiirt' 111td part Ito)h I ltveeds and t'laiiiis
of oter al-ellc'Scilitv the SignualCopOd mc adte fieo'W r

Intorattie n. Ie i fill\- ( 9t44, allithreeaiie.v anti XIthe ( )Ilit 'e bt War

andit wws Ill olperl't itl iiiitht' a SI itlandard iiiiifl-I'li plan dtirec'tedl f'oliu the Offitce
ofthIle Siii'-t'aii (Getintral.

A VtI'iV Whletsoiimt nspt'tt oft'i lie Ailm vsaurlieniIii a o progri~l was,
its pterfttctly rea listit' ap~proachl It) tilet whlet piroblem tot lass af liea ruz. Thieire

itiliilit'atitiis" atf tefleatutss alt' pi'talnltv 'Iil'oe Impo~trtanit thanI allY whicthi will.
detvtetop as Ilt'e iesull atf a1 jdist'lisahilit * v'' as wtell as c'oiiplet'e realizat tOri

lt'e lpsyct'hil)"Zict' it'tats, sti I 1to i sek. anit It) sel.1l'nte thle ti'auuiin impo~tsedt by

tof tombtuih On ' th oither hianit, tilit utitit-st tcairt was taken to st't thlit a

,-;Pt't'I.II ell'twt was alwa vs1d ntoIt It nnhe clenai to eat't patit'llt p'ectist'lY
whant lie ttoultd texptctt froim lt'hieiailtaint'i't' It waIs exphliC(iet Uill-

eq u ivaeall ,v thlit a1 t'ompletetl , v deafenet't or a1 st'ioiislv thea ftenit I ti'smi t'iiltl
iit~t t'o~te It)-e~ainhsfll iliii hut I hinlt lie ttil e tiulit nitt io~tls() t)f

colpeist ugfoi- Istli., l~i V.it NNa5I ('iiil)lliaSiZetl lit iitt ii toit h~e

acoplse \vut lioui his Onfull t'toteat'rlolit, adIt waslilVY Ill It heecptii
at'Iha t Such t'otpert'l'tiI i \%,,Is no(t grivenl. lIn fact't ilie psvt'litdgist s an tilpsy-

ret'iinIlist \iit epresse 1)*vt'i s pat (t iietnt' pItgll respec tli thoiieiir hadicap In clt it' of

to th lit' wilt's leitni'I frequieit 'lv felt li*v t'ivilians us ndter thle Samte t'ii't'iiist a lites,
antd onl tht'ir texcetllt'n t athiuist Ilelt. 'I'tIt).t' ill t'lia i'ge of tIile p'g Nvier'ie (Iliite
conIivine ittt1 hat thiiis at titudite on I tlie pai'lt tif Ill pl')1 it'eilt s\ax-i, 'g at i
ueSu'll of tile rt'alistit' attlitutde of Ilt'ine Itffs of tilie centers" whicitl was thati. ill se-
m'olls a uti itor tImairi)il'tIie t s. ip''t . llien l'iiig 2iths. aII( (tit tlitieliesr' t'eu

t l'lit'til bvto~il~tlipeii .te totld parit iall ,v iiiithIhatI sot'ial. vtotctit~ioial. an li 1 'torioniic

rea4djulst iiit'nIs IlnaY be liit'''sar, v It) ol ; Iv lt'e pi'ohlt'niisof any* initividtlall patiet'.l
Aiiothter retaston for. lt'hite i an utivell-aidj uisItl~ ltit tit'ld of ilost of Ilt'e

then fent'l a tit hi1i It -of-lit'ariiig pa1t iet'i S wals tI elt.i p~romplt remilovaul from thle

hiospi tal aitimtospl tr*t. T1ite gi't'nt niioil v rt'qy r' Ie(lIeI10 li) ot ola i'viigrologie li-en I-

mlelit . A fewv prtesentetd Suffitcit'nt l~viii ItoidtlIissute ill or. about Ilit' or'ifice tof tilie

n" 4q ro t u cd 12. p . 4 54).
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t'IIsI z I l lIai I t 11w." wvitIIIv I eIoI q-, I I tlIlI ad anid IIIiiii llt-vartaI' dist-tise. to waimriI I it 'llI I s-

t I si I v4nitlfr)It lt'e .lov the1 taea I Ia st iliien itu'lutn aridec laatiti\\ tr' perforo iitd
A \lt ostmi atf heit' Hiteivis htul l)~' \\o (''iel' nt ill'Ie l~id , \ hen hesir lt'li 'oi

t li' st nie nscifi'tl t't, I heyiiit \\t)i ethe prlt lseotiroat ol 'iredt ariaiv:1rt'rlents wtits,

wheard thYlive l r I, a p relial live. a Jis(.till bet I lived b s Itia l s'~i tzi(tll undi. all it

co tro. At Pi I itheIIa i l, at I tt Ii t er IIi c ciiria t tI [it'X IIi ts twere pal 1it'i In I a ly r i t io'nii

'i te hiiepit iev tI I li\\ert laysv pi IdItI\ to t'ompaI' vt ei(i wItp I di c1ssscho it. usa Io 1g svit'1I'
de itiit I r(Ifet IS 11 bite ita It a le s o'olI i et I Is am il i'i tW ig at I Id beat I I t . w'll t'v I v r ml it' ht .

of ithough 't~ at Is iitBortden andiJlihes tlltls. Ivtvrý wa he l V I'elzt't for I ' stal'-

vh tI vclt unit . wivi v of I lit'nr ais.uis ilttd' 'ting" tquippdea \.i't) s'lt't't y t bunk" f~~(''iew o
wa st(11 icpll e lan otlv a Iiphial- tslboti'w titlIiaie Ii thedso fr isl t't1lllle('t itli it is ofer
heittrt's Thae Inl )aispmenl a ppreist'cviateds athe l cit'l'tl c-Aonltict' alitier'lt't'tIsses
At'1dother priavaatiiog'e which cold atl) halveibvrsl 'tltll pritlteil as1d thet i'esiltot'liaiis-
liotn alid disi plitne ha o jtt'vi'i.1 ilt'stst it'iiilist for ts ' and i the con'flictsin~ aturn w roedt tt

Ai'hitrar cu tot) at'llol'ato' was' too 1d tiooiit'hlisi to )'nathe't liet' baiho'at h.enarin'.

lout llt' s pitttlliithetir t'i'eit it'ismof dev'eloament'a taviatii iterts td usiet' list'ra

t'I'lieteilsi'anc ( if' Owa o ' I t).\ tulic t'o yti a llii hnt'llits tith usI~ uliiai'lly if their

21tin n. l'i.a I h1ortIi o'ts ei tu I nit' co)recthsIllietl tor illt'i iefy a icyo wh~tiale p lthe bes
o)1 iiiisiall ltda lInt'ofI it' initpllivit sllnk taew It'I tnirhi ro'qu irt' by'ta the sti safl'

thtI t. fIit tlitl tt--a 11Js~'ldg('aJttt of I he Ws ns~ fvN nevrto slec'l~t'I thini olying the
Iitlotst r Iitll ia t I tial -idiini rrt l tit pal orit 'iit . Ill' e t hmi s i onit ect in all is ofu

>11im ,fIvrtg is ' ir II . o\\_ryIig (,rs . 1 7 i t.-l Aiti -ti.
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dtleteifelw andt haurd of lienriiug'. the tititulut of sucth itiijiairlienits observedl'tit the

('111tei Arim ,~~ vi ntgitlt'la I ts. rvp au11111. tIit' e bYt 11at v Mredia Ditihiie, thoughv

I lit' 1)4011 I Ilie \V~\ nYto furt tier lividts of si ittv.

l~Theit'~~a 1 4)1rI loll orIn Ic programu was, it'l-iaps its most Sozigificant a1speet
For I lit' lutitime. I line erte werte putt Itmider a Siinglte rotf. Ini I'lart-vtah' (ollh~iboat loll,

COrt''IT Itiolild .a111d thle sotial woitk('t. EiV' vcI *v miembier of hiI' statl, w\a a Sptecialist
Ill hIls ()\-I -hell. l N ttit' er tta'i'swelt I lit'ttistviv, as miatldit'alied as thlirn puiltul
a u1d weett i 61il 1111d inispirinug illustrtatitnis o)f Iltiw hiandiciaps cal1lit' (ivet'oIVCiit.

E'Iitst ti' lit'r\-I provIided ws attithl11v bestiitl 111d Ii o t liot'l1 equlijte 41mleitt it as I-

i1tvitt'stvt and wi thlet saint' tiun'v as strt'auiilitit't as potssibile.
Althloutli t Ill' Ariiiv pt'o-t'ani tof aliuta ruiltabhihintatiou was evolvedt for t11iiiat'llv

purpolitses, Ia1 t 1 1)1--vp11 of' it hals pr'ovted a pplitcableto the11i protblelmi o)1 'ivilia ii
dt'a lti'ss. It woiild ha1v bet' It4~ af t('ta wst'4)' 'l-tt it' ji' utwt'L tt x
perentt'i' lths uraiuld utd laltit bvlttt tritish''t'tml . A pt'tgu'am which itivolves lt'e

anid chlasstotttis iintdlt' a siuult' trttif Is, all hhil. stet ill) ftot a1 ct'timtitiiit at1 hica(k itjotit

a local pr'tgtnni. Ilt iouitl. lint iiinalv, thle pryIl t111tt lit' tiit(difiq tod 11(y lt''

It Shoiultd lit elliplliasizedt. litw~evet. thint ill Ilt'e apphicatiloli of Ilthe military\
prt'gran~iti to IvI -lai citt'ittustaiict's t wo prtitnciplt., t't'unainl flitliidat'iltal. that
aluthitorv i iputtntIs pt'ima1 I'llv a1 mted ital probldemilat([ lithat ii otologist tuust

be~av l~ oi tveraill t'hiat&v tf Ilit' phti.



(C1HAPTER I IV

Narcosyn thtes is in the Maniagemnent
of Functional Deafness

Moe Be lrgm an, D. Ed.

Thei Uii iceiit of ps~cIhigeI ic dleafniess w~as niot first in t roducedl dutring
World Will I! . Otologists ha ll log suispected~( thle existen~ice of t his type of
alidhitorY Im!ipaiirmniet an hilIadl bl)t'l concernied abou11t it s thliralV, buit , untilti
accurate mlet 110(1 of (liglliosis lbecamei a vailablle, thler~apeut ic miethd 11(5were
IIeceS"trilv mjirc and( were frequlen t l liase( Oilo little mlore thald (",.guesswork.

Soonl after act iva tion of tilie itura11--relabhilit ait ion cent er for tilie dea felied and
hard of Ilieu11" rinat I lo1, Genleral I lospit al, Salltla Barbara, Caluif., 6 Sept ember
1 943, st a f (itologists beca me aw~are oif tilie highl incidence of bilatieral (lea fliess of
p~ossible psvcliogeuuic origin inmong tile soldiers adlmittedl for tlierapY. Numinerouss
(1ingiilost ic proceduiires were employed to confirm tilie suspicion, u ieIeut
wereT Uuirelnible until, inl February 1945. at stail member who hiad learned of tilie
litlusia I resalt s achieved ill tilie t reat menit of war neuroses ili NorthI Africa 1).
Lt . C ol. Roy It Gini iker 'suggrested narcosvuit hesis as a teclniqmu1 ie for bothI
evalinat iou a iid t hera p ui sulspect ed funict ionial deaifness. Thie mletho p1(1 roved
so effective ill tilie first case ill which it wvas tried that it Was, recommendedl as
s;t 1111(111 r- oper~at' Ii ig )i-edulre for all simihlar cases. I nsn iflicien t personlnel,
equtipJmenit. a111( spalce 1linfortlunatelY limited the use of thle methiod to 102

pait ent s. The exeineWas sufhicieuit , however, to (lemonlst rat e that uiu r(o-
svii thlesis Is as valuiable from tilie (hiamiost ic as from tilie thlerapeut ic stamndp 1 oint.

andi~ to ind(1ica te t ha t it shiouldl be as useful ill civilian practice as it proved to lie
ili military ottoIogv.-

Bet weeni tilie (lit e of its act ivat ion, 6 Sep~tembhler 1943, and~ tilie dlate of
deact ivat ion, 8 November 194.5, 1,375 deafened and hard-of-hearing pat ienits
were t reated ait H off Genieral Hosp)it al. Approximately 84 percent of these

1)a1tienits suffered from orgainii ear (disease or from orgranic (leafliess With a
siguiificani1t functionial overlay. A functional bamsis was suspected inl most of thle
remilain iig. cases hut for- Various reasonls couhld he establishled Ill not quite hal1f.

l(GrinIker. It. It.. and Spiegel. .1. P.: Y .ireosynl iwsis: I'Syciiol herapeutic MIethod for Acute War Neuroses. Air
SSurgeon's Bull. 1: 1-5. February IM4.
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I)11"I'NH[IONS kNI) I)STRIBf H I ON O" c \svs

A dii ;l~4llýioll of' Jpsy('logeiii( de'll'lie', li('('t''alily V begiiis w~it a defin itioll
1f certanin ('olii~linlon used terljs:

Org"zlnie (In"fess- is the tpvja wli'lih results'' "litirel y front iiorilint ioiial

('a- IS ' oa l .1 sU slje('tlye basis. this ca1teg2ory indllbllti'cll c)litiill.,so"4))14 ("I'se
withI an und(isi'i)V(redl functionial overlay. 'I'lie('conlvictionl is stretng-theleted by
lie bizar1re i''tlsachiieved ill a ewv c'ases clIassifiedl Us ol'gninivii'Ol the lbasis of

litariiiu, tests ma1.de Ibef're thle intr'oducltionl of nar-cosyllitliesis.
hzliieclinlal dea filess is thle typ~e in whlich~ thlere' is a demnonst rab~le loss oif

lieari'iiu t ii ill which'l 11ai1-ed illillrlovollet occurlls eit her withlout thierapy or
~tlotht t iciapy dlirec'tedI towar1d lhe correct ion of the pre'siimed pathIolog~ic

prohess. >%inet v-tliiee eaises Im N O'ae t the 114)11 ('liter fell into 111is, c'UteL~0!'V.

I in provemle It lollowedl Ila reot lionj) iii itn 76~e v us tI u ('ell'l'(l ini Ow lialseilie 01
tre'at liaclit in 17 oIt hers.

Quest jolia Ide deafnless is thle type inl which loss of)1' hearing, is probad , I
fiuiieiioiial. Th'Iis g~roup also inlcludes, the ca1ses ini which there wer'e maiI-ed
iii('ollisitkqiiees eithliel ill Ilie livar-ini& tsts or ill the patient *s hiistory las it relatedl

to tIn' ear: t liese cases w~ere prloce(ssed( la'lole thle ilitl'-odlict loll of' 11,aicos , itliesis.

("Ises 41 sllspeictedl bui('t ionall (learlles. whlich cotild not In' trevated by lnar-co-

s vitiliesis dilr-iliig thle 'later stafý,'s of' thle progniat. becaulse thle paUtient load
suidden'ily becanlie too grlea t I'm'- thle spe('inli/zed perso~illnel available, ar1e arbi-
laorily inieludedl in t his (Uteror'(. Ill all, ther were 1 26 cases o)f (lestionaHe

lea fness att le1(11v ' Hof ea ring~ ventier.
Blast (eallliess is sell'-explanlatory. dl geh~at(ea fijess is t li ty*Xpe ill

wh~iichi, accord ing to lhe patient. 's tat ellilent thle on sel oif den fless l'ollowed aI
sill'lde vio)lent c'oncsion1511. R(' 1)(at('-i-lat (l(t'ali(ss is thli( t , )(' ill which iml-
pa iml-inv t 4) li'al'ing, occurred gr'4( ~adind~ly, alte(r relpeate exp'url ovI)511 e r V( a pe(riodl
4)1 ohly s. mon~ithis. orI ye(ar's. A total of S3 ('uses of' blast deafness wer(e tre(ated(
at tilie 11(1, v11 n'a cei ((lit ('I.

Tlhie leil ('Im ' al'osvllthlsis'' was selv'(te ('( bv C olonl' (iriiiker and hlis asso-
('ati'. Mlaj. .1. l'. 'Spieg~el, ln''ause undioer liullcos"is the4 patienit " * * , vtial

tog('t liel' what flhi ll~ la -ainl'lazelifed bet w('en 'onsios ne0151(ss and~ 1lll(olsisollsliess

inito .1 ('0plt]i)'( \\ holv, whiic'h ('w l'spi)4)l ill almost ever detail with the( or-iiilil,1

pres'edieot ion is 54'('ll'('( anid thle ego, freed fr'om th1e4 force of thlese r'epre'sse'd
v'i14)t iolis ''* * * ('all U )Ii'pp I('l the' Iraumla ti(' situationto andl to soi~e ('xt('li

deal1 withI it.''
T1n' tei 4''l psyclimz'nlic den fuess' is us5ed inl this sti uti v to inlcludt' al1 tyvpe,

of1' f'uln't ional loss of hlearing., no alt eulipt b('ilig, mll(Ie at c'lassific'atioll of ('aS('5

fr-om thn' psyc'hia tric point of view.
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i int m i c x i, w ),m

N u inen wus met hods (it' t hera pý \\ cre ('111 ploý ('( I i it I he I ren t llivill of Ily'l ericn 1
dcarliess ill World War 1, all ot, theill empirical except ill l1le Sense 111,11 l1wv
recogrilized 111v llllderlýillg liýstvlical 1,1vtol'. These flicillod, itichided:

I . F(II-fl,16111"i, . This Ille ll'-w (4 a very \\enk (Avoric clirivill
applied ill all atillosphere strowglý Serious Illedical .- Irentilleld" I'or

Thr out it! '141,11-kelled Illepalie'll's
v hnilda"'A'd and ellstachiall callicler" ill plave. nild N\itll the head Support so
MWIMNI us 10 pn"hity thv n4walhon of an inm (10-le aboll, the livad. As 11tv
runvni "as apphNL lhv lmlbnl "as lidd, -'NON\ You (-.lit Iwar!" This l1wthod
"Os "OlvotwiNI A (ATnmn ItIgsivians.

.). S;1,01 it h ih!1 iq' 1ho piti( tit frwn /, (1). Thi., itiethod of' treatitiont

N\111s a(lopled ill lillv \\illl Babillski", I'm that It i \slerie'll sp liptoills, sillve theY
.it.(, Ille re'lilt oI' Should llot persist sleep.

:,,. llypiif)ti'ý11'. Mall successes Werv 1,0111olled to l'ollow (Ili, Illethod (4
tre.11111clit. illchidill", the 1,7) cmv, ill :,2 instance, of de.4-mutisin rvpol-tv(I by
Winds Ulm ( Iravulim, (Ated bv Lovb) at I siw-de swallco.

1. S111/l/11? disti-m -lifill fýt* I/it p ill"I't. T lw C\aIllillilig, otolo'gist l'ovilsed
the paticill's 'iftelitioll ()It the Illechnilisill., (4 the examillatioll or ()It sollic
othcr Subject or object. 01-ter \\hich he \\ould bv,_-:n to ask apparentl * v routine
(Illestiolls, \dlich ohell '111swered (Illite w, routillelY before Iho patient
[Talizcd what It(, \\ns doing'.

Flilshill!j Ili( I(//. irifill cold owbr. T his 1`01-111 of' 11-vallilclit
\\,Is clllplopýd to produce vertigo Ulm, as ill I'aradizatioll, liddenly 'llouting,
throlig,11 a long, filbe, "Now you call Ile'll. ngnlill!"

G. A 11t(0s;1!1!j(x1iWi. 'Ille role oI, alltosll.t.ýlgreslioll \\,I' villphasizvd bY
H urst and Pelvi-s :; ill patielits deal'olled 1) , N- a sill"gle 'llellblast ol. repeated (-()It-

Ill their opinion, this type of, deni'lle" was likely to be It , vst crica I
11111c's rilpillre (4 Illc 1p lip.11111111 \\as l'ollowed 1) v liliddle-val. ild'ectioll, whell
Aighl dvallics, ()It all or-allic basis lilight develop. They reported two case" ill
which. all other invillod" linvill" failed, the p'llivills were told 111,11 surgrery
\\ollId he livec."ni.y. Olic paticill acceplvd the proposal engrorly. Tht, of her
required collsideroble per'llaion. "Operatioll" consisted of illak"111V two sniall
Superficial illci:-ýioll, behind the var and sliturilig, theill. While thi, procvdill-v
\\a, beill", carried out 1111der lig'.111 allesillesia, a Iolld ll()iS(' was !11.1'ý!v and re-
pen I ed. Both pativilts "jillillwd off the lable" alld N\vre able 11) Ilval. liol,1111111v.

011vol, the patients. thoug,11 he stated that he fleard befter thall ever befol:V,
was found (1) havv a lip-111 blit nal hiss of Iwarill" callsed bv chrollic caull-1-11:
evident1v lic had (rile or-allic deahles, with functional overlay. probably Ille

IL W .: M lhtýilý su?-..Iý .filw E'.11. \\-;If \1:11111:0 \,,N .
Yolk ],..:i A Pjjý

1111l't. A. F., Ind Vý A.: A w] [Ill- Vatllohwy. Diýwlwýk. :111.1 Tiv;ltrilvill of Ah'ollile llystelival



huSlt' htol "illti I lint ice Atlt Holt' sp ~e r'ak.pi'l 1sllla.c libldh w

den ile tars %% IiostredIItIoat cot roizitssl 1 cw 't s eleiia fill.ii 11 .1 4.c \11 it-is tIII plhts oftt

hiStelv iitriisli hat .11dIII alihiirnt l filtc Is plin' hliert've o ('a~t'i it nvtolvIe-

filleito t. ITsh 'lt p lint'l Iz c pVsn-W ~ f lt. itp o1 ill l

list'iviiin tlot aii I jl t t 'rp ,rejet irIr toiiil( I sually, wh tich tiiii al io5sttitssil
fts lit)5t'v itl~intlt (' ~~ll(- tiiiii&'fwk nI s~irt'lis) alit1 lptal ii cea ed i't'11 alot'ttisilti'tloh

7. . 1)?t sa A i si woul t'it( r ti- I i t', l it a. Ethe i W IS Il fil ltet'O t c(' 10k o ithe 111k'('ivl-

Vtut('etl~~hlsdscvec thati WSp''tiii'itvtef

Il II, nist( uoll-l 11('tv ors dt n 1 .Fazio w ited 1)t*sv L io u eb)nt e thathes as folmlows

111 lipot' d ('ilti 1 h111eai a iit ci urieot lv Iitd es In lot l is t t I i ll S o~t vll-nts joft reN h tli t',Il
t'ar . It lt bttwiua v av .I hu t ei lt'v Iotio zv l t t lit IIIno . v '11-sigt lolt titi toIrI v o st'iisa1-l

t'I stat c o tisc inlies aI d f i t I v peatlIA I tof t lIe( p t elO' o I' heu Ill' -11 beust t ht'-oe b

drans front l t hel Wl11it'n hi hivstt'reiuu is eii'l. teY acuititei cnicst'i on and t fe onti

the peurt! i .od jii Ael 'ithe p t'ivuif r is v iliti , ou .55 fl. nt i xiiv. So iet t \ i nd cc 1,vi I ,t- 3 Ajus list4
Iltis ?. . Ii. t'jii)Iessoii Wr.v. I.j( iik T hii e re wXii a s Wo to. c1914. ti

Sri( footaszd til h se 1 fpv
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ill 19V-1-) tha~t this8 t(le otf tkalt'f 8 occuirs Iiutest frequit'itlv Ill ot limse niormal

th'a tt'ii('tL ll tit~ell'ovillt ollis~ or len t ii nVI. it of iia thoiughr 11v Imi a lsiol-
t~ii li I ita Ill~ thos \%,till no SJi t't'li lilt' l't'\t'pi-t'io iIIi itlltoi VI li.''tt

lhi11(1 1bert', ill~ He4:1e lo1ss of lleariiss ocnil rewel thpetMIlo o

sit nut t)IiflI ti~lta iis t \ h11 11 . A 'lie il InnY 11~ e o .1ted 1 a ia il. . ilin I)-s
itrl*,Iia 1)1 di- ttt Ifit id w for C ~speech. Toe £rtiliit' of1I Illsorit 111le \\oIs' of heavel

nIall uiery. f'tlti audit Ir iiiil'iart'i Wa81co.v sltps)ortt l byl Geviene Hospi htal
\%ItiuitI ititial Hilth 1itithio4"Iii t1v tmi'.'lit' thuirat sooft splie thiasili v.I show\ever.k

wasrat to1 h l toelativelv hort . 4id ograijliahv ( uft \ere As obsiierved, simivlarlto't

I toseili repored bytI mojl-er .uv)v i which. own le'lstt~i \\z cie (lstelarivfo-14 bt *es

hlhia Iv hade \ ts lie t'ou lous evof,'ui I. auitl aoi speech.''tm~n tlt d u epu
of t li iti thi l of lter ( o ri d el('a itoIi lxdlvriil , 1x* lied w a it,,tr w
situainat ol tclerifuie8. th t is('otlhei tolel retI -ter ia hiileoZit ofuat ('l l oss,

e1,dlln"- loocae \thexiire to blastre blasd oiie.He .lt thefie.al liflois o tlI)lelvv1

rulmtnietlielesan 1 )itib oiiuith attes8 11 its. The duraVtXionofthe('' dislih)tllY8 (iouit uni

ltiii at'itt~l to iereaiveyti :a(l('liit t pat1d t'isio oi oh af81ter ae c lige il hey roliliuili.

lie pa ititfuthe liiinst'Il (J il l'8)tuihiu tl~lo\t lit' btlvo pa the aithe 111apt t

ha eporited oihist'deni Ilies atot'u t to rledatiofiiatiit'is. treoughrea of liearii-z itr i tlie
of't itw t'x usl loriii't of hrfttd ttaue~s 'Pl uslil t'o iisitaui feJlnt Itc 11141 util
It) h(lial~ mot' '111 Ilon 8Viii1 tvi) wIlit hitstt owndeceiplntittion.se Bialtj dAisehi amounts

to a tie1 fat'tt lt'hep co it~ii. lI
ofthaleing ofierig li aol tls'ulssi in 1917 beforeptlieyylS.ot fNenii
on va-iicm i'retl iiijure's atl teits's li'i't tolS (iit ,ott bet t''f

8uiI st'iia tot tht',1aii i1a1 all 11 oi8ab u iju. md telts fe o~ltlpibt'rat itýi

w lio't'a8 a" prt fount zyyit I i s p nc trlt'afuit'ls8IiztIrYt pxp resle nt a llp tlit' sgiif ifitll
[oil" cl)olt)11 tof a it'ivokli bta dowinie At1ili of repltlfctmi t'i' i a atlent who wa11sh

Ille pat ic f uiuind mi i >lre lI:h s i ,fh' U.S. \:di v. M. to: the- Uiha i. l :, tr~ii P 113. Is ft

bec r!.njj co ifii.. In. the 11111v-. i,, lptr to jiui ira ijl i Vi 111 i'CCOVi ll V SO f Ilvai. 8 ,'ti~ \-ilt iFthe

1u4 Fl. ex eineo rfo n e17" hs o fso eJ,1111t o tlu



fir st blit]'eved to lie sufeiflt'iii front hyst erical deafnmess sudtdenlliv bec'aalm. bvillit't s
111d t'veli albuisive toiward' onte of' t ie( tveii'lt'' of lipre'iadinig \%iell lie dlis'overed't
thaiit she was t lit first to 51151t't'tI htllite diit not Iliivt' trtue or'ganict leafniess.
Alt lioigli it wa; niever' pirov'ed it was I hloight I hat( t his pat lent was umalu'uingerig

Halrbert, ili W -13, ailsoi potinted( oult thfat whevlit'1 thle t rile liv*st.'rieill 1*v
thliel f iet patient is a11lios allwalvs jitliflere lit, t lit iiia11luiiereu' is oftenl 511kv hIi(1d
betllic'ose, t hiough lie mnay, also j , v to iiiiii'es thle txainiiuie willI his unicoinuon
hionest , v and 'oop~eratijon. A soldlier' at Ilthe HIr l cl(enterl prectisely filted t his
descrit'liJ on. Ile %It' WUS ost nplologgeIit' abuI)t his (eli''illesS and~ app)Jeared' deeply
1-i''eve over tIlie d ifficul ties it c'aused tl hiets. After several wt'eks of deet'jluion
Ile unii asked himaself.

TE~CHNINQU E OF N ARCOSYNTITESTS

lith triea tmiient of patilenits select ed for iia rt'ot hera i." at Ilofi' General
Ilosphtat. was carrie1(d out byv tile psych ologist u ntele tilet diirect su1)pervision of
thit chiief' of the N elrolpsv('iiatnt'i Sect'ion . I ntense suggest ion was first

ggiveni to thle ))t ieiit ili thiree or four intittrves, in th lecourse of w±1hic lit ws
retpeatIedly told1( that lie woulld eventuially' hear niormially. If it was Ilounglit,
that theIn impairmiient of he'ariiig. was ('lit l''I ,v oil a fuloit lo'lal hbasis, thlie pat iet'

wa-is initrioducedt' to othe pia'1)1 tiets wilo hatd retoveretd t heir hetaring thrlirogh
ia rcosv nthIitsis. TI' lietv itdence 't of' sllt't't'5 was allways of gzreat IValue'. G roup

suggt'estiioli wals also carirtied tout in) typ~ical Ar'my inlformalll ti 5tl'5ioli gl'oups), ill
whichi lpatienlts who liald bteen tr i'teda ndt it thotset who were't abou~tt to lit treatedt
wt're bruoight t ogetther to talk ovter theitir ohiflit'Iit ies.

Whieni thlit psycliologic pre'pa ratjtiin for treatmentl t was thI oughit to be adle-
quatte, thlit patient was gih-en Pelitotlt l WodIu (thliopeiital sotlilni)) til a very
l ighit level (usually between''l 0.2.5 antd 0.8 grin. of a 2.53- It) 5-pt'rt't lt solu tio).

As it wais atlnfiiuist reo at thle M' te of 0. 1 g-in. per' minlu t e. lit' was lnst ruct'etd to
c'ounlt bacokwardt from I 00 It) I. As af fill(" Ilit lbtcamt' il(olit'rt't b~eforet it', laid
couniite tot It)0t. 'F'lit' aiiesthelitt is el htt regula Ited thle sptetd of inljet'(tion to t) a in-

ta il Ilit so-ca lledt b abb1) ling liaro'I it'lI My. As anetihsIesia wvas inuituted thle
pat iet'l was asked sun plt' queltstions andt was retpe'atedtlly t old that heit would
reco'tverl Iiis hiearlling. At tilit sa mie t imet. th lieoxt ernal v a. was sprayted withI

l'eassni'a Io'tl nC ' onicernillng re'stotra titon of Iietari'ing wvas a galin r'epea~tedl. Fur'thier

queI tst ionls wterte askedt abhoult thlit trIa imalit' exper'lienlce andit about1 t I i famil ' and
c'hiiltdhlood deve'lopmnit.u Somet imes a gootd deal of sugr,,,sI ion and pvi'siuaslon~
wasII uif'% : Ssuitv beforte anuswer's co'uldl be secuu'etd. As thlit pat iet'l was que(stioned,

The t otl pt'totetl re occup'iedi't about 20 niihnotts. The patient, "as ob-
serlvedt co'niitinuoulytI~I fo' Ilthe nex 'I hor' or Iwo t)I' longter if it was Ithoughi t ha t

lthe't' was willful sifluulat ion tof detleness'. D)urinig t lit whiole' t it', uit il lit' bet-
t'aint f~llll 'ouist'itiis andt real iztetd that Iflit was r'eally lieau'iig., lit wats t'onst antIly
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assured that his Wering was mioriiial. lIn selecte ('I ases, ,-;odul ll Amvytai
(1mi1obarbital sodiumn) was givenl orally to proloiig tite narcot ic stalte.

As sioiti as possible lollo~miig. narcoisi~~ nuiiohiet lic andl whlispJered- anid
spokeni-voice t est s wvere carIrie'd oilt anid recordled. lPiie-toiue atidiojue~ict estst
w~ere always runl l) th si amie tecliiieai. mhoii had bieen t rained by thle psychloi-
gfist ini thle proper inaiiageiiient oh t hese cases. Thie test-, NvI'l~t rep~eaited the
flhlowVing da (l aid as, ofteni ts liecvt'55rytiV hereafter to det erminie thle exact
thriesholdl oh hieztiiiig. R~ecordledll)' Sehi-lper )t jolt tests wer~e carriedl out if
there' wo ailly quIest ion abu th11 e resluits ofhNl~-tvoice, I esIs.

Thei at tenition factor was1 very impilortanit ini test ing, a1 pati enit whlo) NVas
sligh~t I stuplorouis, andtt it wais nii'es'~ary t hat ti lie 1)schologkist remtain withi him
and (oistaintly call his attention to I lie hact that the tester was tryiiwr to get a

After thle trlea tmentt emlot ioinal block., andu contflict-, which mlighlit hazive
cauised symp~t omi ofh I i'4erial were ca rehihll v evalii tilIed andl were a pproach ed
psp~cliolghicliv in ant at t empt to preven t a recuirrenice of Ovutots c-
(as'ionlal pat ient ts, wiieu the y heca mev conscious that ti( *ey were hiea ring. suddi eiily
reverted toi t heir former state of d eaffness, bult, ill such cases. willful simula tiolt
of svmlltoluis was thle rulle.

ANALYSIS OF CASES

Of 650 pat ina Is admitted to thle a urail-reA biimtion center at IHoR General
Hlospi tal (lurinig thle 9-mont period endig in Oct oer 1945. 102 (15.7 percent)
were selectedI for treatment bY ta rcosvn thiesis,. Of thle 102, 76 (74.5 pereent)
showed eithI er a ma.-ked imp~rovemen t ill hiearin g or a1 complllet e returnii to normal.
Dunring thle sa me period. 17 ot her patients who wvere not invest iga ted under
ninancsis showed great ly imp~roved h iearin g iin thle a I seitc of an1 y specific treat -
nlient ; unquestinby some mua Iing"erers, were inciluided in t hiis g-ron p. Sixtyv-
eighit ot hr pail iemis who were t luioihit to suffer from functionial (leafitess, couldl
Hot be inivest iga ted under iiareosviithesis b~ecauise of inadeqiua te facilities anid

Thie b~est results in immarco vI'tles is Wee achijevedl ill p)at ients wvho relived
t heir exlperieitces. whlet her comb~at or noncomibat while under light nar-cocis anid
thus aceliievedl a ii ml relif of t iviiol . Thiiree pa tienlts whose au1(1iogramIs and1(
cliniical Iistorv ines d11icated4 t rue p~ercep~tive del fmiess, of long, dura tion were ac-
cvp~tvid for in t erview iiunder narcosis to (let ermine thle effect of strong suiggestionI
ini tlie( abisenice of functional overla . A11 reported I hat following itarcosvit liesis.
they ''h"Ieard imucht better'' while at tlie( moving pict ure and list ening to tlie( radio

and in it her li flicult hearing sit nt tions. lIn all thlree cases, post ha rcosis hiearing.

tests revealedl exactly thle same results as bief ore thle i ittervie-w tunder narcosis.
Of lIhe 76 patients whose hitea ii 1 i mpadremit w\as, es-t ab1isi ed 1) ,v na rcos ' i-

hi ess us of fui i(noiiaml origini 42 hiad a lustor *v of (defect ive hiea ring. before t hey,
enite(redlII military1 servic. hii 25 case, thle a uioitorv ohiffhcilties, had been ap



S),1 re I I I Ittm i I lI w i re t itli I111 M lea it I tis it Thes ( h uh I a iv~ ji'it il it'
1, 11e t hl e (.11 i& W ai Iit

bath berv1eii l Hinehti1 h iic it'tmsll hei'esis Wm i't'II t'l sihitla as pe ýIaliil ~ th'lii lt' hitit'
Iis~i Imlta itss 11\ I it I i he re '- l it'iiiajnnII I (Im t'ast's it r it 'iiu ( II I ihharit I nas ('Oil- ll1Ic m

12 t' t Ith vs Is (Mi aittci (( I ie rtm pai al\x Ih t't)iujwtt I V ellI I again a'l It t I' a -It) It'i-r

Btv'ia last de fes Durat i ngt IvIlet'heit)-moa th li' el-Iml sIn w ichv II Ita I'bts ("isti WaIt ts

v NIt'I I lit' WI\v In t he a Iing1Sis andwi i~bas iuuiv a I n-tIril4 rlitlll en t led s 77 pas t wllt!ie

\\ii(TV'tItiillitv t(Iiitiltsl I ionsi Av11thl aswo'itha a hiesto. (4esi, Iec Ivelwhuar V150), gloI~veI.
expiitsI t'in In 61 beeoseuil es, aiioi , si Iii 'li'iviu2.lle l- l il'l x )11c

0 '(l111cient'Iassit'zi iT\\viI1 -of, tatsth~ the (thlvr :hu), a tiilu'ih iso' aII ilt' I ile d aural-

tad hvkit~lla hIsen th lbY Iart)oh'. ith ' hs a wer ctlass IiftIlh~t iieda havi i ssdeiulit isollc

1lt'iual I it'ii IssI wlae l a In lie I llo t'iitII- case W( io' 11 he an Iii 1 to ;i ot' hii s N a; fton-

T hey 2at slirwho't \\r hi'Z1it ltt wib . Iipita o li e thfo st'i't'paie v ii I iiiit'o. llit' ioh-

st'feilv I on- I'- il livse I olttittra i nit lii-ahe ttl .1 e id o'o I it 1.111' (i'ii
ol t~ogis 5 Wlt) iseo ugh I C hiuI o't is iiilies ki'e I )mllu -oh l)svehtvgli'owe. lie,

ilt) iiidl I .eY flo ilr(1 1Iilli n ie t a11 g w ,p rll~ e m ce
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Tile class~ifica tion inicliuded thlree categ-ories': (1) I,-svc~logeii i(*v deu tiss-. not
Olgtrilic loss~ 01. withi slighit or-agi 1 loss forhtIi tonies: (2) or-anic dI itiess \\-lilt

1111--v functijonal ovetla v: a1ta I (30 or-, m den fi Iitcs \Nvit hluitt a finict jouul ovetiuiv.
It I., possib~le that sonlic oh the( cnvs ill the' third category properly belong ill onle

oh tile other, cite-ories, hbillt is could i~e tletertiuitiedh accututclv otihv if it hadt
I/eu p)ossiblet to follow~ 1i&'tlI thrioughi thle titituuher of litarosvIt hiests itutervieVWS
I it1o Ssl 1W to)ll I tile point.

TABLI.E 5). Etioloic dlH(ixt timl fi 01I o. /W c~scs qnmti au 11n!q imupa Hi//Ptfi iltiuýtndcr
11 f I nUs1;lf/li IH Sjs

PscI w "cI Iioiti -147 4 6.
-- - 0t 9. 8

Organuic. wvith laI~rg.e fincet iocul overlay -- 29 28. -I

( )I her -19 is. 6
Organic, withoiuit finet ioliul 2) riH 2;5. 5)

Bla~st 4 :1
)tther - 2 21. 6

sin.1v jJ/ narcoi Sin t erview.

Sk-ILL:CTION, OF P ATWNTýrs FOR NNARCOSYNTrIIESIS

Th~le est ablishimenit of criteria for thle select ion of patijent s to be st udiedct

un tder nut rcosis p~roved jint erestinug' and1( ci alltilgilltog. It Was itecessa rv to (let er-
minte, b~efore thle patilentis, were selectecd, whoit would take thle respOnsibhil it v of
dete(min intg til~e exist ence of funlct joiall eI(aftiless antd onl whuat b~asis or evidence
lie dlecisioin woutldl lbe mlade. Thie otologris-t obvioulslyv cou1ld best scrveen tilie

patienti 15Ill whom ali actuial pathlologic process was present inl tilie ear, blut
evitetie etergtig romt hiis stiulyv suggest's thait, eveti ill tilie pres'ence of positive

clinical find ing~s, tilie possible evidenice of a sig-ifihcanit funct ionial overlay cannilot
b~e igtlior-el. At tilie 1-loff aulrll-r1-1elilililit at ion centter. vr pat iectit, after

otl-cexaminaion, fuirlther invsigat ed by a1 clincl psco gital
bYV a psychiatrist, anld additional iniformat ion was Secured from ot her ilell-h~erS
of tilie reliabilitat jot staff.

Exp~erienice sooti madle it clear t hat tile m1os't effect ive select ion of patients
withI suspected funlctionial deleafiless couldl be made inl te lie ght of comlbi tied evi-
dence collected fromt aill possible sour-ces. leallcers and~ acoustic techltiiiaiis,
who sonmet inles observed at pat ienit for Several hours a dlay, wvere lparticlillarl-v
11s(4111 ill hlot iltig a pp r~eliit in(olisist eticies iti speech an 1( ilea ci hg behiavior.

No patient was allowed to etnter the rehiabilitationi program until at cor-

plet e medicall evaluat jonl had bleeni carriedl outt. It was found to be distinctly
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s121 it flt55 to~ ' adm i it t psyc I littc 'aliia itnfli(i olile ý taiso l the progrilt' wefre ths

A f10,(III t it'llt oflt) lt'J irl edia lt vo t'Xaliiplo'." wel erson Lialoler wi'iii

lThaeii diilolt'Ilv4 wrient o onsideed' waiell the'ý~o be siiofri p roieii" foirt' It-ona
"tlt'abessi lt'o- toloZi \.t'xaIalliat iovauWitsl e oilt tall I lia". o v'atf e prt i'llie wasV lit)

allArtlit dZtiseas of dvIfI-, ranico-;Qvl IIa cl i istr.('ino ical iaslr tf dnliese. 0)1ilit

txlait( iat11)11C bol tit''s iilli' ls't11tefi

A pati77ept whol Is with ganit'fort'a fiiess, "We ( e. e troi'li ioweoI(lVIIS a t ll il,

256lIl"' 4096 el t vt 'Its jt'i' out't't li , w asilee 17 (22. Itlt ' 111eil r m Il litt )fl tI ~t 6 Iiti
prt)Vt'le b1uictw ioliltolo'-fit' e iowt'o1101 t ils dessizrt'e o k v leariat it14 i, ii. w s

app a iint tdillsvt oril is IXisit), havet- esichaiuitt'i'totl fuitjua l esae fIiiliare
thor i'l ile, itr ln'o '' oft Ij tl Shit)W5'l~ lit ti' I'iig'iitlt

aeit 1) 1.1 i.t ioia tIt' of ol'fu s at I IofI (S I'I (IaI.IIlt I I t IlIse'Ito fiiIt'stfiI Itt'tl

f O fli tiS77 iil~~li f tlt pat jets with nalcd nls,6 hi . prnau i l' te it'sho e 21.5 j (1, 't Ill

trshiwo'lda froliaut oii teslit' t~ittll, Iet of the0 decibe'-tl"t oir-'itllio'tiorthe aitlora
2,6 09 cl' t 'l\'hi l('t b er seo d li'hpit le 1t7it (2 . peli r cent 12 ofIa r ltat'g76 's wll t'2(

Ma'it''lttl v cllltcist' wht hav eijinttre fuoiioal tleahiess aloto utiolai re frmtlit' irstlll
wto thi e st't' teit aii lido-zra il heuIo\Sltl. l l(

1 8.v'1l bloti' '~ 'at w tic h i beve tl .e'i zlllt lt resuIlatsof' tn clt'aohiorau W antIa per i t' beii

fi lla t co vliispt'i'ttypevofo' tt'ts asl at',liuiitOet'I iitl' oitl Ill(, t'iiit'lcon
tljt oiis. atit fla ttlilttit or rvl 1lw t'Iia losI t' e is ci1 l)t'ld ba tl lit' resulTs e ob aiuel ic

hlis funct'tional c o.''i tr~iit ases.o efl' at i f'at't . sheitw Hsial wet~rt'e o Invet~tfjigte

frtom atil, lit'widis ''lest. wOif t th laiet s w'tflti'ith of'cr r'a t i tc de fnesst lit' Iiviit' onil

catsho e is 9.al- HIt' Ithe contlou ofiit'at p etlit' t' itlt' ,t-Ctrlit'du ictioa idlcia l Ilase
tshwajr'I t'heos tappl~ica''tit'n I fii Unlier' mrajort cases.(iitlit' basise t20

for tlt'afuit's thsetl wthl I'l lit' bais 0)al dvlt)5 t' th we lit' chist' testlio'oufrom t'hi wirt I

oit iiiilivritolrau s vuice an li' wahilisperedo t lewhsper tdmt'stemaet' it ~1l i.i oreinl aI
clilo'aslro' )1dit'fit'stv'u i at' ftiit rihieh(aiigI)5

TAm w ispluui'rov ic te st" as~~ fr(ii.f gadmuinisteredus i:runder'up~ ordil-11i. , v clinicalt 1915.
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III spokvti-voivv teist,;, t hen, was at m~ore consistenlt I-lit tioiisliij withI tilie

wii iiograri thain was alplmaiit ini the wispered tests. thle coefficient of' correla-
tion for lhe organiiic cilses bImrig 0.65 agrainst -10.49 iii thle firlict ioiial cuse".
H ere agzain, howevver, vimpliiiis onl thle restilts of t liese( tests it) thle (lifri eut ial.
(liu-flosi's of funrct ional deuifiiess does riot sweem wVarrantedl 1iiless tilie findinrg-, are

4. A\lmserlc of chiange~(s iii voice ju ist y ( or5 qv0i(uality, iii speveh pat terris, or
ini bothI. Thie exjpereric at th le 1 lollteri "c ws thfat obvious chan rges, suchl as
tire chiaract erist ic of hiearinig loss, aire not nusuil y pvmqaii ini dvsC orfulritiuimn]
(teall ess.

O.f 93 patients withI fuiiit ionul dea fiess st u(ied iat t Iiis cent er, 87 showed iio
voice or speech deviations. Ill thle 6i cases in whiicli such (devia tions wvere

prsnt here wo, ]to eviden ce t ha t t hey wvere thle result of (defect ive hiearingar
sinrce t hey Nvere not of a (hiarct er usniai *iv associatIedl withI deafriess. TIisv fipr-
UreS c( ii firm11 thle ob~serva tion t hat sp~eechi ai iilvoice cliiliiges, are rio linore l ikely
to be p~resenit ill dleaIrness ini whichi thlere is rio t rue organlic lesion than ill tileth
general popurla tion.

5.A "'remairkab~le"' ulil(] immedliate imlprovemienit ill hiearing, as- Soon as, thle
heuivring aid was ill place and tuiirned onl.

Before lia i-cot I era py I wcau e atill accep~ted procedlure ill tilie h earin g, cen t er,
39 patients whose dearfiess wvas liter dIiagniosed its fu nct ionial weire fitlted withI
hevaring) aids. Their~ aidle h leariing. was mleasurred on) tilie binlaural free-field
auiuliorranin, andi( iin 36 cases tlie speveli-recept ionvtrshioh. for speech was-
recor()ded. ~

The tests wit Ii thle hiearinig aid ill place were mullae ill al Soiliild-i~.( a t ed roomi.
For t he pure-tone a udiog-ranin, thle output of it N a ico D-5 a udhiomet er w-as fed

through i BoggeF -75 amplifier toIWester Elect ric high~l-fidelity odpae
ill tilie t est roonli. w-here tilie pat ienit sat ill a special chair, withI his head ill al
fixed posit ion a gatrust the headlrest. As Ilie per'ce'ivedI eachi tonle, Ilie Inude at
hanidi sigrialI. This plrocedulre was carried (oit first withlout a hiearinig aid and
lienl withI various tyxpes of a ids. The finril irmprovereneil recordled inl decibels,

was thle difl-erice between tilie uniaidled thlreshiold and thle thlreshiold with thle
aidl finally selected.

The thIireshldo for speech prcep ft ioi wvas rueasuired u nider tilie same coiidli-
tions. I)is ll X1 )1Ic wordIs, selected( fromt lists of sponidee wvords, reco'rdled bY (lie

Psvcl o-Acoiist ic L albora tory for the Nat ioinal D efensie R~esea rchi Commi liive

were fed ill d escend(1in g" levels, from it Gates ( '13-7 traniscrip~tion turnitable
lirouighi1 tilie appariat us jist dcecribed . Th'le patient repealted alould to at

nearbY inicr()phloue thle wordls lie lieu rd , and tilhey * vere recorded by tilie t ecil-
nliciuri inl thle coiitrol rorn. Thie differerice inl thlreshiolds for tilie un;aided ears
arid with titlie leaieuniig aid iii place was reored as thle impr'ovemeilt iii decib~el's.

Table 6 shows the impr~ioveenert iii decibels of the lpatierlts with organic
ai m withI fii nctjoinal (lea friess for pure toiies and for speech recepJt ion. The
inumb~er of puitien ts withi fuinrctional deafriess w-ho wvere fittedl withI hearing aids
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is to fo sal r signmificanit iianalysis, 1111 the mi .eer staiilndrd dleviat ions are mlost
probaly~l dume to the sinaller numiiber" inivol ved. If lhe data snow aill ' r1endl,

the ' illutstrmate th l rit' rater iiiijoveiiieit, lart icilarl 'v for pure tolies. ill0
funcjtional its t'oiiiila e( withI thle organmimc iase. lhis was expectedt ( slince it
has, often b~eeni demniistratedl that a l)aItieiit Suihlering, front p)5Vdlogeliie deatluiess
will frequmently dlisplayi great iliilroveuiieuit uiui1ler thle power of strlong suligges-
lioll, w~hiichi waIs prlovided ill this series. bY Ilie hiearini, aid.

TABLE 1 - I inprore fie t (iii dcfLU Is) (cif/I j~f i f1/ it bi, in q (lids in orqafli a wl(I

funcioa I ( f(Ifl d(fa Iss

PUREI TO)NES (FIRtI FIECLD)

Typ o d~iflls~sToalcass ea *Iimprove Stndr dei a

Organie__ --------------------- 691 25. 9 10. 7
Filnctional . . . . . . . . . .. 39 36.60 15. 1

SIPEECII RECEKPTION THRIESHOLD)

( -rieg ......-- ........................ --- ------- 482 30 2 9. 5
M'ilvtiOAnd ...--.--.............. ------------------- 36 33. 9 12.9

An invvsig commentary oil thle result s of treatmiient by* tiareos 'viit Ilesis
is (t(li result securedi inl 10 cases in which, prior to th lienitrodulction of t his
mlet hod, lhearing- aidis, were dispeliseI hiaivinig anl arranmgemen t for a 90-volt,
13-batter ' vt suplyl ill place of the usual maximum of 4.5 Volts. This uniorthlodox
aii nos Wuse U5ClithI results comisidleredi lit tle short of niliraiculolls ill patients whot
shiowedi thiroughi the orthlodlox aidis miearly comifplet e or comiplet e loss for pure
tonies and 10 hiear'inig for speech . Afterho t le i o(neion of narcosv t dliesis, it

wvas foun n11uecessary to supp~lly onily one special aith of this kind, iii a case of
dleafness following a severe labvrimitbli tis. All oilier patienits who wouild
Previously Ii ave b~eeni Consideredt for it were (lemonist ratedl to have functional
dleafniess.

6. A ''phenomenal'' ability to read lips, often undler fantastically uan-
favorable condithitons.

Whiemi lipreading ability of so unusual a degree was professed, simulation
was st roigl suspectuem, part iularlv whieni the pat ienit understood Speech when
lie speaker's nmouth I ws not viible to hdim. Trhis situation is well1 known to

All 01 ologist s.
7. Normal labyrint hine funct ion associated wvith severe hearing, loss.
Of a total of 22 patients wvithI hivsterotraumnat ic dleafness wh-Io wvere tested

for labvrinmthi function, onlv ;3 shiowedl markedly decreased or absent vestibular
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act iv'it v ill t he rigl1 eal. andt only 4 iii tlhe left var. Thle numnnber of caes', n~itiiii
is toto Sti1211 to jierlillit t'viierailiziltitloi.

8.1 'l're eselice of hearing" bNv bone t'tiliductioii 'iit cases ill whlichl there i

"severe or, tot.1alo. it ofi hea('iili bv all- conductitloll.

As table 7 shows, patienits. wit Ii psvchogenlic thea fties mleasured by' lilt
t~iitiiI onttdid to showiv a colfl)ipete loiss )i'v h)olie conduhict loll it, well. Of 131

patiitllt wit Ii tot iii loss for air conduciit ioll, ollv 3 adilitteti aa1v biaii v
h~olle condutiition. 'h'liese obse-va t ions 11gree Wvithi thle fiiidiiigýs of Brit ish oil-
server11s alter. Worldi Wall I.

TA lif.: 7. ont conthliotii rcrs us (ir rombicuion in functional dleafness (right ears only')

0 - 2 1) -- - __ - -1 --- ------- ---- --

:M-59---------------------17 3 12 2
iW-98------------------- ---- 2 (123 19
Totald los.------------------------------------- -13 03 10

Totla--------------------------------73 3 38 32

CA~SE HISTORIES

The followviiireas histories, aneilult to ilutaeliv't eriral conversion
a111d ma1i igeiuo

Ifysterical Conversion

Case 1.-. dental officer reported thlit for 7 yen rs hie had surffered from inipairiment of
hica ring wit hou t apparent cause HS Iis tootheo r wn s tin id of hea rinrg, anti an uncle, and two
auints were deaf. His clinical history sug~gested a 1),at hologic piroittss in the tar, and he
Companethird of a1 puilsinig titnititis. Hie hiadett (riert the Army tilt limritted Servict becaiist of
his he~ariing. The, result s of Ilhe whisper Avsis at the hevarinig center were 0/15 in each tar
arid of the spoken-voict' test 0/'20 in each ear. The right ear showed some rtsponse for pure
tone.s at 90 anrd 100) decibiels. 'lThe left ear showed a comrplete loss.

It wvas thtutighit, froml thit first, that this pat ieiit did niot have th lie heaing loss revealeNd
by the tests, though lie( objecte'd 51 reiutotislv to all suggest itirs that uar1-ctsvilithitsis, bet em-
pitived, on the groun rd that it was a reflect ion tin his iritetgrit v. Afte r direct psyvhott ivralpy,
htowever, he firiallY agreed to thli inlt'rvitwv. F~ollowinig iii ravt'riois thliopenital sodiumrt
therapy, the biaring in thet left tar for thlit spotkten vtoice was a trtut 20!20. with lI to atrlido-
rmetric loss, while on tihe right sitle. the vtuice tt'st shiowtd -1/20) with an audiornitrt c ltoss of
:35 decibel s. A ppa renlt l, inotst of th l at'titent 's lienaring ltoss was tin a ftunict itonal basis and~
was a conversion hystteria. His hevaring remiainted gootd tover several weeks' observation.



486 OTO LA] It YN;OiOC. Y

IThe cast'w cleailv Illuist rates thle lived for tholootigli inIvvAt'rha t iou. evenl ill

the face of at substaltit jl clilnical an1d fiiiiiil history of t'rlZutctt delitties".

Case 2.-Triis paktiitnt formiirlv n railro~nd ýwitvhnimi, had be, heirl of hvt' ing for
1:3 . ears, follow~ing :111 :(ccidellit ill the railr-oad Yairds ill icY wtvte:1-r. lce lltmcd sH~lltt

it lbcvttiu app~arenit that thw enIlf~liss was :1 coniversionl hyste1ria. based ldirt ly onil the
trauiluat ic v(Nj en lce ill thle railroad vardl 1:1 P-narS hefltre. Folltmiiig Ow lervit rvw. licariiig
w~as coImilh't-l' v notrmal ill Ill(' right oo~r. and onl th 10'ttft snidt Ht, lon' vi lotss i\ as for highi tolil'-

beyond 20-18 cych's. Thei patient :ilso reported great cinot jotal relief.

This was one of thlit cases rep)ortetd as ofi miore t hani 10 y'ears' duration.
Thet residuial loss for hig-h toiles- was, fairly tvlpical of this group.

Case 3.-A 19-v ear-old soldlier, withI a tut irmial fixationl, who had eviditit , v suifferted
emtoal ilite ArmY, retuirned fromi :1 combalot :il'ea comiplaininig (if ('omlip-tI' deaflit'ss

followving the eoiiciissioii of anl exphloingiz hell . A hiaringo aidt withi a 90~-volt B-btier te'v
st Avi' as t ri'd with imine'(inte suitccess. T[hle pat ivit sho(wedl great ilatio 1(110111l)'being

able11 to heiar chaik , oilcI' again. After lit, retulrni-d from a furlough at liotno it was nioted
t lit lit' hadt lite gainl conit rol of I lie aid set at t let juininitin point. This lhiz:(rlI imiprovemientt
p)ointed'( to a1 funictional iiivolveuo'iit'l . I )tiring tliiol)I'tit1l sodllilli fularos't,~ lie rvaditl *v
:lnswl're( quest ions askedill in Soft voice, :ui1d was able to hevar niorninl *lv afterward. Almost
iln itedia ItelY, howiver. liv e hligli to 'ominiiii iif svlliptollis referable to tilte stonilicli. which
were e'videnit Ilv a neiw lialtifi'stait 11 of a coniversioni hysteria.

Case 4.-This 27- ,year-old patient, after seeing a great deal of eoiilihat was evenitually
woundedh~ 1) v al 8S-11111. sluelt whiehi calused hiuiri to lose c.lltsl'(.ioIstiI'Ss itliil'lrialtilY. lIe(
rejportell that he renienibered nothliing which follomed. AN'lien he wnls first ixalilledl lie hado
definiite sg of war neurosis :111d1 ('ompliatill(I f veriligo and I jiilitils. hlis hecaring-' onl the
whisper test wvas zero feet oil the right and ((iti-half foot onl Hec left: to the spooki'ti voice.
it was zero feet onl the( righflt and 2 feet oil thll left. '[hle left ear showed a loss (of 95 decihels
ito pure tone's: onl the ri-ght, thire was no0 responise. A iti-detilul. threshold for 1)1)111 cl-

(111(1ion was :olniit ted. The patienit aippearll dlazedl, ttt1inhter'stc'lh. and1( :ipat hetie towardl
liprecoling inst ruction. and stared fixeull'v at the face of thle inlstruictor. Whenl het was fitted

withI a powerful hevarin-gaid withi a 9it-vlllt battery. liii'smidlt-id.vlyheard clearly' . which sulgi.w'sed

that thle thi-aftiess was :lt le-ast il part oi .1 funct ioiidi hasis . At the' tin lit- h was under
I r(at tietit, tiarcosy.lvt heisis h ad1 not yet bevl'lt ititrodtice(L

This case fits M\Iarri-ig('s 1: tdescript ion of trite hivst erin.

Malimgeritig

Case 5.-Thiis pat ientt, from an armored divisiotn alerted for oversenis dutii v, was sent
from Ca:mp Cook to 11off (eio'ral Hotsp~itail. E'xamiinationi reve-aled bilateral tdefect ive
hen':rlin, :lpjoretitl ,v of the' permv'ptive t vpc. TIn' pattient stated that het had vell har11d oif

lu'ariiig, sinice chlildhlood and that gunfire (of any* kind :iggravatedI th In'(I':flilss. His livaritig
oti the whispered test was oli(-lialf foot bihlterall * and ol ti li spoketi-voice test I foot

bilaltlralllX'v. T[le aldititvititnc hiss (Iii till right was S5 decibells atnd oit thle left 9t( dec(ibells.

Thelo first and second luldiogrnlins were simoilar,. and t licre was noi re':soli to suispe(ct 1iiiliiiger-
inig init il the patie'nt ente'red the Soil iit-istilati'd t'oolli for tests (If sp)(c'(hi p'r('eption, with
t he assurance that everythiing possihh' wvould he dtone( to help him. Du)irinig this test, till
e'xam~ininig officer, who had stispecti-d the first responses, entcoiuragedt thle pat ient to ri'sipotll

I) wo~rds presented wvith deecrasing inItenisity uiitil tfice threshold for normal hevarinig was

13S4'l foot it(loll' 10, ). 4-5.
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re.,tilt oif a cold
1 lilt- preiousll wttk.

T is pat ien t h ad prepar1e I i idnael f an n ,ef v to carryV on t thle decepttion
bu11t was uipset w hen hlis yardst ick of tile degre-e of deafnless was dest royed ill
the sJpevcl-pei'ee pt101 I cSt.

Case K. A warrnttt oiTt lictr stiti 1 le li m!a~ first ntivei de(l lftective Iic:1ritig :ihloit 9
nlotit livtartitr. folhtwilli_ý I xioks,' inrimet h( i rub firinog. Het hiad siltiffe1 frotin tinnitit i.s
tlirolighlittt it th itprtiod. His fathe liii a~~lsot l:itd oif lit'rntivi.. The' first tiLSts sit1ggestitl(
defective litaritia. pcri-cotivi. ill type. Ilevaritog ti-sts rieteolts hihnttiral litatitig 0'15 for tile
whtisper tist anid 3'20 withI thli spoken voicie. 'Ilit, titicit'tid thu t adilltit Ilvaritigi ally pilf

thtlitmh 'outld hear nthint ig wvith Iivlteriig aids: the hitile :thti iivery Slight itm provemetitti

Itl aitdit trv tritniniiig lipreatiting, :tod other chasses, itn w1inch hei nortmially sliotlild liav shotwed
'ottli1 protgress. 11v :tthinito'i it) nto''v. His diaftitss hld betti (fii jtioled frititti tlt hglkl.~tiilui.

uniitliitthtilh sjtiitlateil. After several xvvtks, the ilict itit, of his oiwn atccord, deitijtii tot
droptt lis ptretiense. Het itiirety niat1ched into the i othicc of the chief of thle prograiml dpositit
Ii, ls eairinig aid, and ý-:Wtcd, "I cati hevar."

CONCLUSIONS

1. The use, of tnurcos vntt esis In the evauatia on antd t herap jw of futnctiotnal
olettfnes atl the Hofl (Getnetal H~osp~tl lt'a-etl~hia jl centettr Showed it to
lie ant Mtiectiv 1'ltvvipllt' fol' OIhes' puri~lk))". W11011e1' lit' -lllllil0rY ill~ipairlrlellt

was ot lotng or Shioti dut"rAtmt. On!ttlv ahioi lu 16 percen it of th liemprf~oved patienits
haid cotllhiblt-ittcutt'ed dheafntess. w-hle aI)olt 5-5 p~er(etnt had a htistory ofaultdito1'V
tinlpil-itvilett preee(dI lug ititcl itetlo which solucijet c nue s WaStssochiat ed wVith ct('itlic.l I
evidentce of auralit (hiease. These' pr'oporitjonts sigrgest that tile inceidencee of
psvcltogetti ic denflutss itn (wlviill Itlife lIna ' h e Signlifitcant.

2. Funti t otnal d iea fness oft etn 11 ocrr'ed as atI(il ggaoert'aion of t rue organic
ha~s of heaingtu.

83. Patient jls wvithI functitjonal (lea fiess, were less ablle to repeal tihe t hIreshlold
and conto ur of their originl til i dliogramus thIan wveret t hose Avith1 trtue organic
imlpairnieltil

4. Intcotsisst ences betwxeeni the results of thle atidhiogra anld the results of
tlie whisper- an t(l Cotl~ernlItonal-voice test were oft (11 jllusor-Y ill tlie( (hilgt.losi5
of funclt iotnal (leafiless. Suggestive evidetnce of thIis typue of' htearitng impIairmlentt
was (1) nIh)Setlv of vojee or speech chantges in patijenlts withI severe (lea ftues.
(2) a1 ''plletlo -elml-t ablllity to readl(ips, J). d (3) a ' renia t-aIde'' iln pro veflielII
ill lhearintg. with II h iearinlg aid~ I, pat ien~t s withI aud iomfetrtic proof of total or
tleat.-totall deafnless.

5. lThe (diagntosis of functionlal or ps ehogenic (lea fness is tiot eas , alld is
just ified only after a careful stu ,11v of all thle evidlen(e. Thle t empt atio ml uist
be a voidled to regalrd t Itis diagnosis as a (c011venijent dliagn~osti wexast ebaisket jilto0
which nIav b~e )ut aill difficult or IunorthIodlox casesS of h~eartintg iinpairnIlenti
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Auditory Impairment Due to Battle-Incurred
Acoustic Trauma

Alvhron -11. 1111 skifld, M1. A)

The inicidenice of arlclIs1tilt *eS ieiniiaie(1 highd tin World Avail 11. ill
Npiie )k ý'iv fct that1 for t1u1an vent.-; p reced li t it thle Na t i )epartt ment hit ic
beenl keenlY lint erested if) preventtive Inleasnties. I helmiets hald beeti specialllY
(elesiglieth and earlphonles, eat' obt ittat ors, gtil shileld s, wl(l gunil chla ges hizId beeii
stuwdied . wit h t he olijet lve of u 1111zimlzntg :1tdlit orv damagIIe. DI)Irect ives Ilitic
lbeeii issued I 0)ithlit n h prinlciples of prtot ect ion, stressing"' t li proper posit ion of

gi i I (ecI lIi igv in e Ios to p)rot ect corn haitatlilts froliu t li effect s of
Wlaist , and jprovitiltig for tieti IlongII iiact ion to be givenl ret period s, to jpermlu
recover *y frot ii t eill)ip'aII illpi tijitls to thle en ir. N onle of t liese finealsti es, I towever,

prloved( ful * y effect i ye it) World NI ar I I.
Ainti t Ie a v )l~l~ tel 1t,4( 1lrgc t pat iet t (. t 21a t cc a lie, I ()8t 11

Gettent I I lospitill ItI Pl~Iiis. di'ing, World Avar iII 11 [-i til caslual t *es represenlted
5.8 p ercenlt . Thiiis proport ion, It shoutld be eniphlusizec I represents otilv thev
known casuaalties: t hat is, paticr) ts wh~ o were sveei Inl thle cliltic lceentise t hey hald
a itti1tl cot phli ill ts 5f b~lecli wise a) Ifiit1 (Ia1 lilag4e wals suispect ccl find( wis Ill ter diagnlosed
lbv a 11(1iotliet lic mlet hods. 1tndonbt edl -, ot ien pa icjit qt s w\itI (Iji d lunge to t lie
en t's were oven'loc ked , butt it was- physicIally Imposs05ibIle to tilvest og t e from t his
st ili(Ipoilit aill the patictivts, aldmlitted to t lie hlospitall.

The inlcidenlce of autal1 clistlilit ies wats alway1 s inl lieliviev(I 1) the timle at
which thle pait ielt wa~s seeli by thle ot ologist . The plit ientit disclussedlli this

Clia pt er were seen ait periods ajVeqjraging 10) dIays bit~t va t-\vitig fr-ot I to 144 danys
a fteri intj iry. O1 v iously. t etupora try den fiiess of sh ort (Iurn t ion would ha yve
(lisallpea red 1)*y t lie t i tue most of thle jzit ietilts were seeti , whlue the incidencev of
titirall disalbility, xotlcld titiloubltedi lv ha2ve beet) iiicrensedl if aill the patilents couildi
blii e b een ol sevec I fot Ioloigrer jieioc s of tihue, after thI eir mlore setiolts, won ticIs
IniI( ceaý1sed( to etigage( t mu' a It ti~t ioti.

RjOUTINE OF INVESTIG,.XkrjON

l'teforlnl ( fig. 12) used for the collect ion of dant a for the( 213 paitients
rep~ort ed ill tIills chiapt e1 mlalde p~ossible thle ra1pid, eflivielit t2a hula t ionl of thle

I.Aimmiti I I~t v ot. I UMI Ii ( itiwta I I I sit: iiL 1944 i.15

4 13 To5Zý' -5i 7 . 489
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NAME ASN__GR -REG & ARM OR SERVICE
RC_NTDATE OF ADM AGE -WDOSERVICE -PENICILLIN
ARMY OCCUPATION: SULFA DRUG
CIVILIAN OCCUPATION: DISPOSITION
ADMITTING DIAGNOSIS: HELMET

FINAL DIAGNOSIS:

CHIEF COMPLAINT:

PAST HISTORY:
(Years) 2 4 6 8 10 12 14 16 IS 20222426 28 30.32 3436 38404244i46648,50 52 54 56 5e60

Earache I
Discharge -
Deafness
Sinus - I 1i
Allergy
Other -

FRANCE--

AFRICA-- SICILY-- ITALY BELGIUM--
HOLLAND--GERMANY

II 12432 3 45 6 78 9 101112442 3 4 5 6 7 8 9 If11245 23 4 5 6 7 8 9 10H 12 46
Cmpgn -- I-I

Art A
Tani --J 4L. LL Ii I UIT

- 12

Traumatizing Noise 10 2
Auditory Sensation 9 - 3Deafness "

Tinnitis 8 4
Bleeding - 6 5
Discharge 6
Other P St K<Si W Ru Ri
Brief History IFH RT HtJK S W R-Ei

PALPITATION SWEATING NOISE SENSITIVITY TREMULOUSNESS DEPRESSION EMOT. INSTAB.
AMNESIA CONFUSION INSOMNIA NIGHTMARES PANIC VERTIGO MEMORY DECREASE OTHER
IMPRESSION: ANXIETY STATE HYSTERIA LA-BELLE INDIFFERNCE COMPULSION MILD SEV.

Right C.V Left
SW.V.

Weber
Ronne \\h J 128 512 2048 11584

Schwabach 50 256 1024 4096 8192

Normal Normal
Perforated Perforated 0
(Old-New) (Old-New) 10
Retracted Retracted 20
Thickened Thickened
Dull Dull 30
CANAL CANAL 40 R L
Blood Blood 50 -

(Old-Recent) (Old-Recent) 60 T
Discharge Discharge P
Mucoid Mucoid 70
Mucopur. Mucopur. 80
Purulent Purulent 90

100-

1 i" im(; : 12.---1(orii ii:-iI for (oli(tli u of (dat in (case,( of siSi)pcetedt hbattle-iniciurred
aicusIsI ida lauI g.e.
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iitinformattion dlesiredi.- Most of th lit'rltIies are st'lift'xllaiimlior. Thie clock-

onit allca of dletoniationj (it' Ihle shell or othe liifraiiiiiatizili&, ag-eut ill relatiloln to thle
posit ion of thle solder at the tm ofn athtle exidosioii. ( 'laiuzs ini lie earslrIni
werev sket elied in t he sceleria t ic repr-ese'u tat ion ait t lie lower. left. wnhile t lie eon-
(lit l(ion tf Ihe (Ittlli aIild ealial nwUS indic(at ed by cheeks, of I lie a ppropwiate ellt Ilies
ill tilt columnusl below.. Thle usual a udidhraphiie foriii was emiploye'd withIi lie
addtitioni of the symbols It (righlt) . I. (left), TI (tititltitus4). 1) (lutcli . and I
(inltensitý ) wlheic wee ('liecked l athle timneof ainlionuetric testig if'~ i tlie patienti
V'oltunt eere d thle iniformiat ion that thle test soiund was similar tot his su bject ive
ItinnitI us. Ii thi eventm , an addtiouil ell'ot was mnade to dheteriniiie andl record
lie init el it \-.

Condlit ions of war tIiaole it necessary to iniclide in each iiivestwgatioii a
`(T!'ee lung imprilessionl of the individual's aljiistmilent to his, 'iivroinierit . 01el
pulatiit waspm gi\ei ve iyvopIlior liit to eplintssiii his own worinls alltle amiiitor ,
ilillicuilties whichl troubled himii subject ively. but thle practice of obitainingi a.

histo. by eadan'.o udirect quest ioiis was, t'olsvieit iotisl , avoided.
'Flu he a utlar I1 princliple, of audi olnet ry wVere followed ill all exanliniaiit jils.

Thle opera tor of thle audIiomuet er, who was Imtu Oaine i thlese es-etit ia s, ~)imsoiia Ill
conducIutetd all tests, whiiich in cluded whlisper and con tllversa tionial voice' tests: tlie(
Weber, Itilnue, antd Seliwahael tests; alid, finially , oul ioInetivir tests. .1ll
tests were t'ari''ed aoit ini a soundltInrofet romm. Calibratiou atf thle aridionietet
nas Alieeke at tIle ligiultlinlg of eaeci day~'s work, ando thle first tests of thle day,
as will he pointe out, wei'e made onl ifitlividuals, of the cointrol, aiid priesulliiabld
nioirmal, "group.

The first tonie uised was a 1024 (',v('le, withI suibsequenit ord(lrly lprogZI'(ss to
lie hiighiest frequiency. By t Iiis method0( of testing", fat iguie to thle ear as, a1 ie'eilt

of a prolonged per'iodI of testing- thle lowest to thle Iiigliet fRequeiicy was aVn le( I.
A reasonably* v lo(1 signal was given, basedl upon0 thle apparent hiearinhg loss to a
whliisper or to thle ('onversa tional voi ce. Alteiinat ion was init rodtuced in

W Wte(Ie stops iunt il no r'esponlse waIs 1( i(diatedl. This ualaleulvel' was rep~ea ted
unitil a uniiformU responlse hiadi lbei' oltailietl three timles. The sound w-as,
freq ieivntl in terr'uptedl, am n c (are was t aketi to avoid thle p)ossibilityv of aud ible
or visual recognition of thle ac'tion. M\Iaskinig was usedl in an ci ase iii whIiich a.
dispari ty of 3o dlec'ibels o' mor'e was olemonstria tel betweel thle ears, t Mhou in
110 case (lid the masking- intensity reach a level which would unfavoi'ablv
influence tlie( ear being tested.

CLASSIFICATION AND ANALYSIS OF CASES
Ini the early period of thle fightinug iii Europe, a ural casualties i't i niig

from lie front presentedl problvlms of classification. The multiple VariatIion s

?It sioldit he noted! that. alt lionghid this Andyi concrns M13 tastialt es. (otl"Klia! we11 art olie n tOe iNabi of il&flss

inl tars antitI not fit ;tati I~s. :a ililte(I ictviIb sobject I e syn I ljt of Iis. T'I I is vias tit -tss~iry fort tw wtteatons: (i1i SoffitIm tI et s

werev nitlitr:iv iiy tntl somin t'ila11Iti dlvitiftiitt. (2) AlI Ia eitieIs \ce n ot aware oft I eit :titIi iior'y imipairnieilt. A coaic
I Ii It il %a w ns injIatilsteiI 1tý ieva Ijt ois it 4096li in at l tillts who wtrt onawan. of ally loss of I ltar1ilg.
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o)f lete andl acquirred (at thtw l jur1 . li hadp il o'l I i'tr of earl 1i1ease.1i t'1 112l-
lioi ari rio Witr of ext osure to v toIIsf t I t'II I a rI a IA I I IIIIti ci Iir lft' ( r 'lI I I I tII a III

I aI I Ia Ior I'itr rae rio I'jl'itt of -lt'Voi w ls''t of IIIII I lIIIIIt' va 'Fit')I

ilfThelI IaIf .t IoIn I utt t' IIssarv a q II * fo h s I'Ia " 'tsic ttu I IaI a tcIa-II 't I110111* z I( IIIIt' 11111 iorI I

cvIlittr all cr t'hit''kl \\ m ild s hit'plf~ I liowt,'r(dt'e f i li ( 'oIIIli- ttba is Ithe) clrt3it pal scas!'

\\ [w'fillattll o'vlie att'til, fitli tills chaptt ere 3 ) was lmit It' 4.4 o'i ltiit't 4mii dst \\ ct

the sololtre woit 'tIthissii4 io h foilviIaI ottijatc-~~ io d to tlt si-nlwit'it''at'lt'lt
Ci actegory i . Eac paten is tiils Iv"(Yw s2 csil \ 1)ln

AOU lde lnzl~ l 0(1 H ai t'IIl \lit) hatdt uop lait hi r'att' .2tbrV. I to I 199, varsw. rt an t titt'
'Fit lf t r e ar'l of tli t'IIe pati'liI wa foj l tlY to11 had tmlit' site o f a 'II prt Irtslt' IIIcil d-

liit'lit aI'liml wadeI 'tlti'it' t'cIl'tll e fro e ie ct. ) li e van l is. 'Flit's (,t' ol1v lit' li T her
la i~'tI ft 11)It or \ t' i lls a m l sa f'icati't WIt2 e ls . lii' 41 14,11 li'S f ol

l'alt'diorl an toheckeda~ anntI iit'r~tt 2 lv.Sri'tfhe patv-vfst'l un1mitsw'rt
awarte oar. T heit'irt' lit'a'lirilimrI itlit 14 Illt'tthrs , h it C it)11m 0si Ildj'' iyt' bem

t'ti't, i'Widiv ai t W Itt trshi was listt'oll m-ci l s t'oaatt 1t) Iiliilis, alitalc a s icr~ibed t ) ~

tilf c m TI ,til st iudY i.

.k *,t)Irl ]00 pai v i l 12(.I1 MPýc h ' w (il.P ar. tl ld
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FREQUENCY IN CYCLES PER SECOND
2896 5792

50 128 256 512 1024 2048 4096 8192 11,584

Normal 

-0

10
10

20

-J 30

LAJ
S40

50

o 60

70

80
O= R ear
9 X=L ear90 ___ ___ ___ ___

100

FIGURE 13.-Composite curve showing audiometric loss in 100 patients in
whomn 100 right ears and 99 left ears were tested.

left ears is striking when one considers the possibilities of digression in a com-
putation of figures extending into hundreds of thousands.

Subgroup A.-The 147 ears (75 right ears and 72 left ears) studied in this
subgroup belonged to patients who had only subjective symptoms. The re-
sponse for subjective frequcncies was obtained for the ears to which complaints
were referable by discarding from the analysis those ears which were the site of
impairment as manifested by a tonal (lip at, 4096 cycles but to which subjective
complaints were not referable. Otherwise, the selection was made under the
same conditions of obtaining the group threshold as outlined for category I.

The curve obtained by using only the ear to which complaints were
referable (fig. 14) also demonstrates a marked tonal dip at 4096. Of greater
interest, however, is evidence suggesting the inclusion of the 8192 cycle (fig. 14).



494 It ) .\| Y N G"IO ) ;Y
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FIc,:URE 14.-Coniposit, ctirve Siowilig audioietrin loss in pat ients in whoin -5 right eirs
and 72 left ears were tlst.,dI. All lh(5, patients Coil)plailled of aural disld)ility.

This phenomenon was tihought to be the result vit her of exposure to alcoustic(
energy of greater intensity or of more prolonged exposure. I'e mainti ian cc

of the parallel t enidene'v for the approximat lion of the curve of tile righit and
left evitrs is ailiaii demonstrated. It should be observed that there exists a
threslhold elevation of ai general iiitlure For till frequienicies as comitpaired to tlhe

level of the sainim frequenicies shown iii tihe composite curve (fig. 1:3).
The telidenlev for tilie curIv've in figurie 14 to show a graduial downhill fall is

notiiceablble wlieli it is compareld to tlie comnposite curve (fig. 13). whiich is ieli-

ivel v flat anid whic'h drops oil' sharply at 2048 cYcles. The discrepa ncv is not

diffic.ult to explainl: The com)posite curve repres•eilt i a ncoin hila t ion of ear's

chlilualcterize( bv both Io I ,inl)je(tiVe coniph iiit, 1arind ol)jt( ly\-e fil(linir• and wal
elevated r t lie lesser (1laniage of tile eaIrS in which o oly- ,I)ject ie tilihlirigs were
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a ppat ren t. From tlhis it follow.s thatt whet t iet threshold resl)o se of severell
tlira t n eizd earts waS Ietetd l\ bY r 101e li(feqilei'ites, the (uiwve w\ouIldI delnioli-

straite a general d(l)ressioii ill ll fre Iteinvies, with the niaximiua dip at 4096

'VcvhtS and with l lssecr dips at 204S aint S192 c e\-hs.
Subgroup 1. 'ii l)groli p8ti ,oiisistsof 42 enrs (25rigiht enisatd27left ears)

ill which acoustic iujury V wa iuaiiftst bV a Iliigh-freqttelviiv t onal dlip at 4096
c(tles but to which oSllbjevctiVe' Col pla tills were iot rcfvirrd. Illie imiilziircnet.
in thliese cars woiltd have heell missed if a tionittic testing I ta I beet i limited
to patieilts \witllh sulbjvecti 'e svnlpt omis. The contour of the thireshold curve
for tle 25 right and 27 left ears testved (fig. 15) further t m phiasizes the evidetice
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Flt; iw 15. Composite curve showing audionictric loss iii pattients in whom 25 right anrd 27
lift tarrs werv tested. In this testing phase, no patient had slibjective comllaintits
refvrable to the ear, but all had objective finding.s. This curve, ili which the left ear is
more, prominent than thl right, should be compared with figure 14, iii which the right
ear is more prominent than thv Ieft.
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inicativel iV of early vc livost ic injiirY toI)v beorelia(Iowed lYit tonal d1ip) at 4096
ONCII'S. The shallow dip iat 1 2S cycle, appiear, Ili t hi., grouf) 'Is itdocS foi. the

(at egcit~orv, Will( its, reguiiiir I'eciir~reiice Ind~icate, thlit it 11i11% be of signiiii-
c ItIC (IIeIigg'tii~ i paitterli of acll(ilst'IC t raiiuiia. tholotigh It(o expla lilt Iloll

call lhe ad vn iceed for it.
The 113. patijents of the control grouip were claissified it. follows:
Category 11. Tlhiis ateo Wats comiposed of 2.5 offic er~s who hadt( been

exp~osed to biliist hia(I heeli wvollildlCd III act ion, and hald bveen Ilopit iii zed for
Avoliii(I sulstainled on the linttlefield but iiot involving the ear.4 Nonle hind at
past historly of earl (lisealse: nonet hind at past history, of exposure to (iioisY eivil in i
niviroiitienits:11 all hd elinlieallY v iorziII iall ears0noe, anid thiroat ;a iid aill vi i

teere'd for lie~ Sutiuv. The age i'antig was fromi 19 to :14 yen rs. anid tlie a Ivvrager
atre was 26 yea rs. C omibIat td ays ra ige( froiii 2 to 15 an ii d averag-ed 70 Ia vs.
All thle of livers 1111( at 15,/I5 response to tlie( Arniv whisper test. .Afew pat ieiit s
ill t his groulp recalled liit occasional silwi(m~ir Ioiose ill the ears followingy an1
e'xplosioni lbuit nonle of t hemt volu til Ieered thle iniformat ion iinit ii at leadingrr
quiest ion was :Iskedl.

'Ile pajt ieit s ill eajt egories, I an Ii1 I were pract icallyv paitrailel inl 1ge. Thiey
camei from thle sailme hait tletields a ud en teredl the hospital ait tOlw samle ti111W.
This ll iin vIII.t es enivirollimlent as, at factor. '[le wouiiidls of I he offijers ill caitegory.

IIwee enrllsmilar11 to t ho)se of t lie enlilsted( pers.onnlel ill caItegory- I eýXeefi
lint thle officers hind nto aulral compl)ainits. All thle pat ieiits stuidiedl were well

uinider tw lievae Invll iehic liigrl-tone( dleafnless of nerýVe( o)*rigin Wokild teasocnt
withI thle normall declinle of lieariiigr acu-ity1 for hlighl frequleiieies t eeJete

inl personis over 50 yýej rs of ag (e.
'l'le Itlna (lip) IIII(1 tl( liregeerall contour of thle curve (figr. I 6) inl t ilis groupJ

of oflicer con trols alre similar to those of t li curve obt a iiied for suibgrouip 111.
The a pproachi to thle iiorml-1 Zero linle is obv\ioiisl v51Jer\ i c trolgou
withlou t comlplatints referablde to thle en r buit thle shin dowlike qtuilt.Nt of thle two
curves is (demonst rat ed. The tonal dip1 is maximal ait 4096 cycles. and t here is
a seeon d((i p lit 81I92 cycle.;. These observationis are pa rt icularly iii terest lri
if it is borneiiv Ilnii id thlit t here wa-is nio subjectixve iiijutry to t li ear Ill Ill) ,V (,is(,

Category HI. -Thiiis so-called Toni, D)ick, and I (a lrry grou p consist ed (of 25
patients seeii Ill thle onutpatient d inic for thle samei conidlit ions wvhichl brinrg
pat ieuit s to greliera I Iispesa ries Illt peltcet imei, for thle mlost part chiron ic dIiseases
of thle ear associatIedl with I101ngt1ari (i&lig (IiSejISe of njeigh hIorihg t issIes, uIsuallyI
With ai i evolilarv cornducntion type( of deafness. All tlie( p~atienits thIius liad( a
Iiist orv of palst or presenlit eari disease. Tlie 'vwere c~liieflY yservice person nelt
eligaget lin supply and administrative work, and nione of t hem hi11( beenl exp~osedl
to alcoust ic traumia, in thle Army or inl civilian life. The agre range was, from 19

4 lThere is no sivn ificatice Ii t I liv fact that t he paltlentIs in thiis controlI grou p were oicevrs. Officeers, rallier t han enl istedl
men. wire mpinos-e, as a nuiilter or conivenience. This studiy waLs carried iil frfl M le miost part at night. and~ it did not
lireak into I tie rout ine of Ole hiospitai In use officers, who were in smali wards or 2-lied rooms. Enlisted men, on tile otlier
lianl, were iii large wards, andl it was not piract ical to awaken a ward of 50 mein to secure at single Control pat ient.
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FIGURE 16.-Composite curve showing audiometric findings in 25 patients (category II)

who were exposed to combat noise but who had no subjective complaints or objective

findings. Both ears were tested.

to 56 years, and the average age was 30 years--4 years more than the average

of patients in categories I and II.
The composite curve for this group of patients (fig. 17) shows an absence

of the tonal (lip at 4096 cycles observed in categories I and II and suggests, in

fact, a general uphill tendency.
Category IV.-This category was composed of 25 normal individuals, in-

cluding some women, who had no personal or family history of aural disease, no

history of civilian or Army exposure to acoustic trauma, and no present com-

plaint referable to the ear. Their ears, nose, and throat were clinically

negative. The age range was from 20 to 44 years, and the average age was 29
years.
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FREQUENCY IN CYLES PER SECOND
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Tonii. wh %%ck eulI~r ~nz)~~ rv lnot exposed t in jit lier comu~h bal (1I-ici~ill :nIIv)lI-Iwi.

'l'lwv c'ompiosite curiive ill f il grIohII) (lw". 18) is tii~l' ti( Zier ba'i' l~isilhe. hIliese
Siibjeet. not10 old*v servedl as U contr iol oil oth ii'i gi'oiijp b)1 11-aso acthed US, U v.1li-
ab 1)1'(hie(k oil thle vificieiie v (if thle I eci'liciiall th Ile "jj)pU llS.tv viiil \ib vd. . 111d thle
'OMIilit loll" of all extei'uiul1 1111t1 iii'e Ilht iighit liuiha voi'albd itihhiteuwce thle siould-
pi'oofeil uoonli. As Uire-vd *v int ed. thlese persons, were alasesh ed atl Ili be-
gui uiiuil~ of thle dav's lprocedl tiIe.

Category 1'. -'Eli; ca't egOrv colnsisted of 38 11( ind ivmidas withI past hiist (Wv

11Ml i'lillic.11 fiul~idii-S iii(Ii(t'a ve of (i('fect ive liearHiio.r ca used bv dit(ll5UM, 01' colist le'
ti I'UitU, 0or both Ii.iucuii'ieh beforve ixposurIe to btlel ~ no*se Ji i.eraiý \\-,I

fromu 19 to 42 vea's. anid Owli aver-age a1ge was 26 year~s. whic(hi(01 c l)UIpars filvOi-
1ibhv with thile a vel.jrag ager( of p),t* qtent ill oth er' cat egOies Iaind ituike, lie piossible



Iinfluience of Ii gli-t one loss (WcIIi rig11". ill Ilied tC1( ut life I ils-initiuiit. The ('0111alt

days irainged from 2 to S05 aindI a venig(ed 116, ' i icli colinpa res t, faoru I ll wvith
the lIiVerIgew of 122 ('0111 a t (hi V. eN perie ilCei bV 1mit iVilt-" ili(l COV(WV I

Thie threshiold curve of thle pat ienits ill (aeo V d i". 19) should be colin-

pal't'(l with the (iii-v( of the paitivilts of Subhgroup1)IA. It will be notedl that,
fromn 2048 vcyles toi 11 ,584 cYcles. sitih S i11',1 paIt ('P11 Is ev id ent inl bothI cmwves.
If 11collstic Iatima11 is cm111I ruct erized b)*y a t anal dip1 at 4096 cYcles. it follow, that

patienits wit hi hieaiiig, Ipirijuimenits existinig before lie I 'l 1ia11 riul izug noise of
baittle alre, accorldiiig' to t1ie11v1( fiing's ini t his grouipj of pativents, as vuliterable to
lie effects of blist its 11re patienits with iiorruial1 earls. Thie lit eralture ret lects a1

dIvId (ed opiniion oil lie Suibject of whlet her anl jiucrelased or, d ecrealseu I resist ilive

FREQUENCY IN CYCLES PER SECOND
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Fir(-uii 18.-( mposite (irvi, showin" aiidioinvt tic findinigs in 25 nornial
stltbj(cts (cahtgorY IV), Wit hun prisent or pas~t aural (onilflahints. T1hey

hd1( lnotbe exposed (XIO(( hicolthat.
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FIGuRE 19.-Composite curve showing andionietric loss in 38 patients (category V) who had
not been exposed to Combat noise but who presented various types of aural impairment
existing before induction.

to acousti(' tiMn1ut devCl0p• 'i, viars ý,hiicik are the site of a hearing impairment
resulting from childhood or present ear disease or both. A similar controversy
exists over resistance to subsequent trauma in instances of defective hearing
cause(l by acoustic trauma in civilian occupations.

The generalized flattening below 2048 cycles observed in the curve in this
category is comparable to the curves of categories I and III. It may be as-
suined to indicate the influence of the battle-incurred threshold increase super-
imposed on a low-tone deafness and also to indicate that soldiers with previous
hearing impairments are as sensitive to subsequent trauma as are those with
normal hearing.



.\WrI)IT)OHY 1I MPA!IRMENT 501

iI till elle(l'ivo" to (let erlilille the intfluen(ce of uluration of exposure on the
thre1hohl( (iiiNv e when testing \\,Is ctirrh'd ot under the conditions previously

desc(ribed, the compos)ite (curve was determined for :30 e(lrs iII patients 15w ho
had Ihaid at least 150 days of coinlat. The age ninge in this group\%- was 20 to
40 years, and tlhe alvenige age was 27 years. The ran-vge of combat days was
1.50 to 800, andl t lie average ditrat ion was 287 tdiavs.

The curve for thelse 30 ears (fig. 20) comlpa res faivorlblv with previous
C IIrV(s. 'T'lie unaxiiual d(III) is tit 409(6 cYcles, a111d the tI'reshold elevathion is not
sigiuificaui tl.v increaseld. When an additional gron p of patients was studied,
the threshold ciirye for the 9 ea rs iniivestigated (fig. 21) was not unlike the curve
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F;iwRE, 20.-Threshold audion'etric curve of 30 ears belonging to coib:at-exposcd patients
who had no history of previous aural disease or of exposure to acoustic trauma in civilian
life.
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IXtr the 30) ears (fig. 20) or the nhive ri t ir calt~littg-s, tiaiigti thw dip .11
4096~ ( civt's representis alit iiicrea-w 4t .- decibel'. Th'le awze i'aiiz Inl the -roup

aIf :14141t1141I' pat ieit, d i-. 21 )\wasý 22 to) :16 \vais. aindthIle averau'v .1-e \\.Is
T a. hie coiiltiit (Ill\ s rallu'vd hbt' :1,65h and( 900,) and (lt-e kvvrI~owv

.50 1 . Tle iiiiliiltei ad, cal' s- luidied Ill thias calt- 1,\I' sioal that d~ilaiiiatic

statelliciits waiild nat lit wN~arantil.d hut the t\\iicurves dizs. 20) and 21) seem11
to 5ism-est t hat all accttihifilative ehllect is 1at a factor ill the pratlulctiman(o,

A Vi..itW atf the'e case records Ilrtl-I&lit to) lighit several ilivivteediinl (ti

dertw0mia. Plt~iiients whot canllplajillet chiit'lIV 441 tifilijlw hiS ttihiistraItetl. oi thet
iiiasl pait, a liliaxiiiial thrzeshoald lass, If I I .5S4 cle. It was niiist unusual far a
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pa1t ien t ini tilie' tinlit us group to fail to demonist rate t his frequency thlre-shl h
elevation.

Pait enits su11fferini g frotil conicussioni also prmeseit ed a special pattIerii of cuirve.
Soiiie pait ents5 inl thle group p jresent ied comp llet e loss of hiearilng'. lIn others;

her wa a enealied la t teniiig-of thle curve from1512 to 20IS cycles.

FUNCTIONAkl, DEAFNESS

Since t he in tenisit y of fightinug ini World War II had no parallel in ally
prev~ious wvari* it was nlot sllrprisiilg- to find~ a1 hiigh iiicidenice of combat exhiaustit on
1111( a hiighi inlcidlence of func tit otial (lealiciss aissociat edl Avith t his state. Patients
whose (leafiless was otil this basis jpreseiltedl, like patijents withI (ollc.iiiloll, a1
th reshldoh curve ratiginig from no resipoiis to thle nitaxnuili-iit ls V 011 )lt to a
threshiold loss of 1 iear-nilaximuilill intenisity levels. Tlhle curve w~as genlerally
&lt.

Totyvpes of funlctionial (leafiess Were enicountiteredl, thle li* st elical type and
th e simulated typ~e of tmalinlgerinig (the so-calledl shellsliock dea ft ess, of World
W ar I). Intihle former vaii etyv, all clitnical tests produced ziegra t ie respllo I i5s

excep~t thle c-old eti lorne test, ini WhIicihl thle resp~onse Was 110iormi2l. Ini thle la t ter
vatiet ,v. dhiscrepaniicies, could be dlemionstrait ed ill thle resp~onse to thle usual tests1
for t1,1itali gci hg". Sten ger's tetst an td its mod(1if ica tion were helpful iln thle ideti ti-
fica t jot of soldier" w ho tried to a void dlit.-1* v h-simtulaitnig dleaftiess. Not iii-
freq uet t lY however, it was osilefor a pat ienit to Prepare hiimself agga inst
dIiscover ,v, sitice thle necessa ry policy of swift evacuation of casualties g-pave him

lie 01)1)01ultiit :v, as hie was passed fromt hospial to liospit al toward1 thle rea r, to
become acq Ila lilt ed wvithI every test commotily emiployed ill thle idlent ificat ion
(of tuuiuingerers.

Tlo correct t his, imlpasse, a test referred to as thle real-lfe test was (lvelolm]d
for thle iden ti fica tioni of suispecte e li alitigorers. The pat ietit was cairefully
obiserved for a.1i1v mairk of easy identitificat ioni, such ats uniusutal weigh t or hieiglit
vistible scars, mnntiiterisms, tmodes of dress, peculiarities of speech or ggait. marks,
01. atrm of servie, or atnv a waiir or ii hhoit of sp)ecial I (istinct on. hin thle a bsetnce
of such1 Iteinvanof idlent if ica tionu, thle pat ienit was told t ha t his ear wvas to lbe treated
atnid a piece of cot ton, dI*yed some special color, was phiicd in it. I Iiforia t iotl
concertnitig thle identitficat ion of thle p)at1ienit Was, thle givenl to thle Americani Red
( ross assist ant fvied diretor at t ahed to thle hiospit al . who pa~ased it oti to other
Red Cross persotintel, withI i list rutet jotis to observe thle pat ienit casuill.1'v. The
circuwitst iities for obiserva tioni were id ealI. The en virotnienit in thle are-a
asstgiied to thle Red C (ross was free of an tiv evvioeic of cliallelge, and ill it thle
sohldir was relived of ativ st iglata of wair that m htbe found unipleasantut
WithI Red C'ross lpersotitlel. thle sohldir was imonig- ind~ividhuals wvit h whozut lie
felt at home and upo nOiIioni lie (desirted to makhe a fa vorabIle imlpres'sion. If lie,
Was Ma litngering. lie was li kely to forget hisialleged hiearinig imipairmueiit, to
pariitici pat e itt comltpet itivye gilmites andio sh ows, an tini genieralI to behave in. a.
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FiURE 22 Sch~ema~tic rejlr-enltIt ion of the dlistributitoni of shell. inine.
and other explosion., in 64 of the 100) easulzlties anialyzed in tertins of
dlist ance .11Ai location of t he explosions. Note the high freIiieticY in
the left-frontal area. -Note also thle sporadlic distribution ob)servedl
outside the radlius of 21) feet.

noroiallY by its relative intensity ini both ears and by the time of its arrival at
b)othI ears. Examniiat ion of the audhiometric curve Ob~tainedl ill caltvegol'V It
(fig. 16i) of t Iiis series, which is part of thle 'onlt rol group, sugg-ests, a t eIuleIICV
towardl greater Ilipalairmelit iII thle left ear'. Furthler' studyl shows t hat this
"toi(Iellcw was pr ullvllotall)lý III a sele('t e(l gr-otip of rI-lmn,'(&as i

furished111 tI he iighiest I ncidenice of ('asualt les InI this series.
The ivhigher' incidence of lbat tle-in1cirredl acoust ic t raunlia ill i'ifleiiieii als

well as thle t emleiicv toward greater Impairment in the left eat' than the right
('all b~e expla Iiied only t heor't icahly. Assuming t liiit thle rifleniain hlad thle

41:;755 i



hlabit of (.o( kingi his elme~it tO) t1he I ~i:,IIt, Ie ~~Ivw )I IlI 14-l1- tieit a s~it 11int ioul ii I I i
inl atlthitioui to othier lullt ti traumal fromli lmiose lie \%wiildl be expose~d on I !I left
sidle to t lie Alock inlipille Cren ted byý his own \VII I) W1101oi wheu lie fird it. TUhIeI

pred(ispose~ himii to wounids fromi left -'idel explosions. as a direct res.ult of uki-
failiure to alplmrciate thle approach of lliii-ý-Siles from thlat s~ide. ('ertniild*v Owm
abliityv of atutillery to -z.ero ill" till n Int rOe wolild not bw Iniuiuin ral. equnal tin an1-
hers of shells, probably wouldI fall to the ri~ght and ito thle left of OwIm iuidlinle.
The, abhsenice of temporary dea fliess inl t li righlt ear. howmever. whichi would
imply)I it, full funtct ion. would enlable lie soldier to nvoid ilijiir 'v fromi shielilfire
oil H int side( byintking cover iii ateq mm tOne.the while evmporary denfiiess onl thle
left side would prevent his prot eeiing. lii msel f froln similar inj ury onl thle left
Advl.--

Fu rt her suiplport for t his -,,Ilposit ioll is provided 1) thle fact tha~t 36t menl
in ti s s'eries could give no descriptionl of th lecant ion or direct ion of the ex-
lilosioti inl which t hey were iijuirt~d Thie miost freq1 uenit soulrceý of inijury. us
has b eeii poinmt dol tW, wuis artillv ,v ivibrrug. There is allso tIlie p)ossibilityv, in.
add it ion to ot her factors, t hut thle mnen who coumld grive no Ilescript ion of t lie
dii-ect ionl, distance, or loention of t li exp~losion 1hind lbeeli tleafeiii'( Treviotls if
lie period lit which dv:le were wounided. O n thle (other hianid. still aiiot her.

possibility v must bev (olsllevrfI -- hiat thle detoniat ion luid~ takeni placei b~eyond
lie frqec-f ia iiu ange.

'l'lie auiditory selisat ionl from thle subjective experienece was miot inifrequmentlyv
dleserilied ini ext emuevIIV vague ternis, such~ us, "a wlwoshi .. .. a rush of air."' and
i'a hell of a blast.'' MuIi'V men replied to thle queist iou., "What did it sound
like?'' by savinir. "I t hinuk I hiear'd the expl&sioui. but I ''aii't describe it."'

OTOSCOPIC AND) CLINICAL OBSERVkTIIONS

Thie miost 'ommon llhindimig, oni olo'.wolp w~a., .1 miomal-1 or almost niormial
eu-rtu'uni. F'requmenitly th'le inijmury was so slighlt thlit it would haive wenl lillisseul

Ob~servedl, fromn mo1dern te inijuimm of thle (Iuum.maniiifest ed by slihzit antd loca1lized
inter(st it ial ii('uiorihliagre. to 'omipjlet e devstrumt'tion of' tble Ivmiilpanumln. Somiue
p~erforat ionis were so slig~lit lint t hey Nvere idenltified onldy aftem'r Ilie air thle
Iml lt deuI(escli bed as "rout ling omi of Iny vaen m whieiu I blow uIll nose- had beenl
object ivelv cst a Iishied by anl a uscuilt at ion tube.

Alt houighi most jperforn tions hind shnr.irreguIlar elgi's. ill thle sligh t eases
just mienitionied tbn' l)('l'oralitoll hind thle appera licev of a renit aind was frequent ly
located anmt ero-imiferiorl *v, at thle junc(t ion oh Owli tvyuplipm111 andi thle wall of Ilie
callall. Ill thle simall-hiole type of perfora tion. th leca'tioni was nmost ofteii

.Siff] OrlTI. jsnipwr slinknu, in th lirkc h imul ktwit~~ii iii~iI ~iprti~s.t[
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Aliii dior to thle tinnlletis. lii small. inwtilt ie perforatIions, thle openiings wvere
not 1uiicolininoilv ini front of antI behind th lie nlletis. onl a level with Ii lie 111111)0,
liilfNwav lbet weeli it aiid thle aniitiltis. toward :1 andi 9 o'clock. I arg-ei* pertorai-
tioni., Nvere't likely~ toi he kihliiev shiapv I. "i~ith th l esser cur vatutire dIirectted parallel
to the( 11iiiiuhli" a few iiiillimeters dlistanit froll) the, periphery of the (Iruint.

urgr lt'i~i~t ~ii wee I 'qieitl a~o~itet with Iiasts oh' (lot te blood wh0(1~lichi
extendtedl inito thle audilitory caiial. A (hiscliargev was tiiiomlinoii, aiid only
occa,;ioiialvy was a1 well-(levelope( aeutite suipptirativye ot it is iued in observed.

Iit thle 100( cat egory I pati~en ts. lpt'ilt~ia ii %as ol)served1 in 73 (36.7 percee I)
0 t ilie 199 ears sItidied (fig. 1:8). From thle standpin)Oit of' thle categ-ory IA and[
III gortoups p erforat tion occuirre'd ini 67 of thle 147 ewNi to wMIch i Coin 11ii ts were
referred (4-5.6 percenlt), but iii onld 6 of thIe 52 ears iii whichl ob~jective Iindii(ng-s
of iinjur NvWere not associa tedl WithI colnlpla iii s (1 L-5) p ercevit).

All effort was uisuially finade to ascert aiin possib~le forces aicting Oil thle
can I ruin to produ tce perforat ion. Ini mal ,iv in st alies", snina IIpellets of 'soil,
fragineiilts of brick a ad Stonle, and other foreigrit ua tertal were foutnd. Such
mlat terial , hiowever, was also found in case; in which. there was ~.clinical evi-
denice of traumlla to thledr .

R1upt tre of thle eana r nii mvas olbserved ini cases in which there were ipresent
slighIt to m 1odera ely hlarge unipactoiis of cerumnen . TIhe preseince of coninplet e
obst1ruict ion to the ca iual l) ,v a centiineii caIst ifliglit or inigli t not exclude thle
0CCti rreTel of a p~erfora tioni of thle iru. TIhis is a soinew I a a uI olinalolls

simitiou , sinice it has alread y been'I reported thlit P~erforat1inig woundits of thle
ea rlruimn have heem oiserve I iin soldIiers with I ni 'fo(era t (v In rge' cerntieti
diepositIs iii thle cam lal. wet her total closure of thle canal by a c'rtniieii ilnlpac-
tion liffords adequmate thefetuse ag-ailist perforatIion is dleb~atable. t houghi1 it is
p~ossib~le thlinthle imipaict iou nuliglut defend lie drmfromn tlie( long-er la'stingr
niega tive act ion of thle shock wavye.

Exain iiiat ioi of thle et Igs of large perfoat ions revealet I inii teet i hg iid intgs.
1By th lienitroduct(ion into thle ni~l~ldle ear, thlroughi thle perforatioii, of a cuirvedl
Ht tic cali tim iiriig-a tionl liieele am iiAt use as a suet ou it, it was l)05ildl to
draw inuto it irregular, I rialiguihir. toiiguielike b~it s at tached to thle periphlery of
tie per1forate~ldril) Thei( l)ossid exphiiint on of the inw~ardhly p~latced drumn
reliiaiits is; probably thle conical Shape of thle duwhich permnit ted theml to
fall iii thIiis dIirect ion. Thie p~ossibHility exists, however, lint thle druml was, reii
by, tlie( short buit initease positive wave of t ieshock pulse, whichi dIrove thle tissues
of thle (rinwiawnrd at thIiis I ixne. Further invest gnthins Mli ted eIa-long this
lnil have not vet lhee relpont d.

It was not possiblde ill t his studyv to form- ainy jutglgment comibiliiig. thle
(legree of lnwieui g, im pairmiehit associated with IiVarious typ~es of objective (lailuige
to thle tvnu 1)11tu Inuemllra iie 01r rehi ted struetumres of thle ear wvhichi had beeii
exposedl to thle inifluienice of thle shock putlse. As has been poiiited out, perforat-
lng wvoundis of thle eai(rtiuni wvere solinet hles preseni Iwhienl thle pat ieiit wa-Is
igniornii t of t heir existen'uce, an tilnormnal aiitit orYv acuit- vas soiflt ines demon-
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"t1rated ill cai;t's iii\ll wichi the 'hc l k pullse had beenl siitlicieii lv v Niolen t to4 rendl
tilie 'ardlrlni. In tilie mta in. no it licct correla tioll colildl be made I et weeii the
anlloillt of Wiringiu los anid tilie aiiiiouilt of tiiitnla~ti( injury to tilie coiiduict iNe
michlaniismn. I t iiii vlbe that -hieii niiort rciabiI)e iniformnation (call b~e 0lbtailied
ai More accurate e valua tion of hearing"' loss and at more accurate progniosis call
be made in t ermis of thle explosioli producing thle damage and thle (list ance of
lie cauialt\v from thle explosioni.

An inte(restinag ol-servat ion iii ths series was thle ab)sence of comiplainiits
mnd canlie of ~injury1 to thle recep~tors of (lnaliicmn and stat ic eq iiilibril aml The
possi lility mulhst be taiken ini0t'oisllidtl rationl ta itI thle senmicirecuilir eni in Is tilie
lit ricde anld thle saccule. are protectled by t heir ai untonli c loca tion in thle t emporal
IOWe and t hat thle infrequeiit complainit of dizziness caii be expl)ainied onl this,
basis. Oil tilie Ot her hand, tilie cochilear p)ort ion Of tilie labyrinmthI is exp)osed to
thle (direct eflecs of blast byv way of tilie o\v1l anid r'olund wiiidows. andi thle
promionitoryW. One pat ienit ini t his, series had a1 fracture of thle p~romiont ory aniid
nas totH all Nde f t A11( not complain of (lizzinves.

Aiiot her possibl explanat mon of the absmen of complIainits of d izziliess is
tilie iasiuing, effect of ot her wounds, as- well as- thle pat ient 's Sharper inlt erest ill
his hecaring imp~airment than iii oilier symlptomls.

I1)itpicusis wos not a comphiin in a ny case ill the series, anrd for t his un-
expect eAst uat ionl there is no0 logical explania t ion.

THTER APY

Trieatnmii t of bat tle-ilicurreti acoust ic traumia was limnit ed to removal of
(lots 1) , \11( scion, by v mean s of a1 sumit able mletaul Suct ion calnuiila. If genmt le sac-
tioll was iiot successful, 110 fuirther effort was mamle to remove aii uninfectedi

clot which was resistanit. Appllicators, hooks. and ot her instrumenits, and
eardlrops and~ irrigations were neveor employed. If tilie midd~le ear was dry,
cit her no rca t lemit w~as instit uted] Or a sterile cottoni pledlget was lplacedl in tilie
canial. Pc,(iiic.illiii-sIilfitiat o po Warns ocsnal'vemployedl inl cases,

wvhichi did iiot respondl to the expectant rout ine. The nuimber of p~at ienmts t hums
treatedl was too smiall and~ thme periodl of observation was too brief to permlit
conclusionis, b~ut tlie impression was that ti s agent was of value.

COMMENT
Thle auiatomv in(l physiologgy of the carll must lhe bornie in mindl in discussiiig

hat t l-iiiciurre(1 acousti metraumla. Thle suspenisioni of tilie ossicles 1) 'vtlie fanl-
shiaped ligament of thle luicus and~ thle aniterior ligamenit of thle miallcus reTluces
lie small mass of the drumn and ossicular chain (0.05 gin.) to aii iinsigiiificant,

factor. The ehcjeiicy of t his mechanism is inidicated by the abilit.y of tilie ear

to follow vibrationis ranguing iii spcced from olie-twentiethI of a seconid to one
I weiity-t housandthI of a second. Its sensit ivityv is exemplified by the senise of
sounid experienieml objectively wvhen the mnalleus is displaced through all anipli-



tude lIes~s I IIIII thle diamiet er of !I Iliviro, elk miiolecuile uponi -"tiiiiiiI1tioii hy at
3000 t-c \tcle W

Thie iii e-ri'it of the i Siftructues of Ihle e'arl is a1 doiiiniulit flactor. in tie coni-
duct iol (if sountd . Aliettriug" imipniriilent is; to be aiiticiiaitet if h tit( est rictivec
power of thle shock pu1lse' i is d irect ly up1on1 these vulni erab le tissues. If sulci a1
shock pulse alcts diirectlyV iij)l1 the (-1conduct ive 'enleie t 5 of the ear. li v wa * of thle
exte111 eiauIdiIIIit ory c.11oil, at coindit ion is I iotiloIlt abul)t thlat would foctilize thle
eier~gv of i inpao tto a reinatively small a ins. `11e (Iruil, which is plalaciIlie bweeri
two air chaiimbiers with uiornilily eq till pr~essurie, iniglit lbe uninjuriiied by tlie(
prolm~antioii of thle shock pu~lse thlrogli'p1 thle canal, hut a differeint reaict ion muist
be exp~ect ed iii thle Adildlle ear spaces. front whiichi locked-il i nlses, are 110t elsil *
d sh15dm redl ýSi iice tilt'e galses, c'auinot esca pe by way of tlie( reinat ivelyV closed
eustnyonhial tubhe, t hey are dis placed to other-[ parts, of thle middle en r.. anid it is
p~ossibledi t hat thle dlest ruct ive effect of thlit shock Imulse may thlos lIe, direted to
the( cochlea hy way of the oval and round wiildows. 'l'runa to thle organ of
C1ort i is thlerefore produced as a (direct result of tlie( violence of thle shock pul-se.

The thlreshioldI eleva tion observed iii t his series ait or near 4000 cycles has
long been known to occur in lboilermnakers' dean fess, anid a similar ''avi t or's
not chi' has heem relportmd in personne(l exposedl to the noise of airp~lanies. Ae1(1
terms as ''onal (lip,'' 'high-frequeny loss,'' and ''409(6 dip'' have been
emp)loyed to dlescribe' it. It would be well to standardize thle nomenclature,
since it is evident that exposure to loud Sounds, front any source tends to pro-
(hive the( niaximuni hiearinig: loss aromun 4000 to 6000 c-ycles the dlepth of lie
depression of the dip bearing a relationship to thle intensity of thlit source rat her
than to thle agzency fromt whic the somuli originates. Acoustic hit erv and
acoustic scotoma are offered( as possible terms to dlescribie the tonal dlip at 4096
cycles for which a standardized expression is now lacking.

There is still no adequate explanation for the tonal dlip at 4096 cycles inl
comba~it-incurred t,(acous.,tic damiage. Since thle dulration, intensity, an d frequnency
of the traumatizing- force responsible for the cases inl this series aire not known,
this study thlrows no light upon the question. Studlies by other observers
indicate that the 4096 dlip can be induced experimentally by exposure to a
2048-cycle fatiguing tonle and that the maxinuim dip occurs an octave above
the( fatiguing tone in the high frequencies.

A number of questions are raised by the observation in this series that a
maximum tonal dip occurs at 4096 cycles in auioyipairment originating
in battle trauma. Does all noise of combat possess at similar tone quality?
Does the helmet or tank, when hit by enemny fire, set into motioni metall bodies
capab~le of vibration, and is there a resultant source of acoustic traumia from the
vibrating helmet or tank? Manyi riflemen described the sound of a bullet
against a helmnet as a ''ping'' or hig-h-pitched crack, while the tankman (lescribed
his auditory sensantion as resemblingo a bell or a gong. Do the supersonic fre-
quencies outside the hearin~g range contain harmonics related to the tonal (lip at
4096 cycles? What is the relationship of the latenicy period to acoustic traumia?



511t) ()''()1.xI ? ,N I t )1()I (" Y

What is tie effect of hiigl-i i're(j iil'il' sound 11wav e, ref le't elI fiotti mleta iisurfaIes
d tziirtlie latenicy period: (hilt is, mleter-heat effect", ( liriical. experimeental.

ant I IdIIist opat I liologic iI I vest iga~i I Io is InIecessary t o sete It Iv I(se anI d ot I t'r (Iuet -,ion s.
iili( t here must be1 additionial illvest igat[ion concerning, lhe influence of thle pulse
wave oni thle auditory apparatus ini tilie prioduthiion of tile phleioiiieiiof of audi-
toryW imlpa irmient du le to aicouisti Itr a umia.

It should not be conist rued. fromt a iit hiiig previouisl sa id, that and jotuiet c
evsthig fairnislies anii iifi fllilb ne iias of diaginosinig acoustic I raluina or, that every

so(lder w hose auditoryW a pparait us "as exposed tol thle elI et of I )list limcssaril iv
presenited a t onal dip ait 4096 cycles,. It caniinot lbe assume' I, moreover, th a t a
thriesh old incIrease for 4096 cycles jind(ica tes onl , v ('01)1bat -ii icii rel I ac('0ustic

inj uryv. Oil thle other hand, anl ainal vsis, of thle atd iollietrnc pattIernis secur Ied
ill thIiis series shows that in tilie Inajork * y of ('ases thle curves ar'e cliamacueistil(.
TIe Ico(01c(lusioni is t heirefore wa rrant ed thI at a dia&li iosis of colin at-uincia red
a'oust ic 11'.a11i1ma call he mnade in at 'la ige p~roport ion of c'omiba tanlt per'sonn el Ibv a
rou tine hiist ory, a1 (carefuil Physical anud psych ia tric survey, and thle a ppl icatIion
of allflionliet lil testing(-.

Atil lioinet lil testhWa is of great impol-ot ance to thle Army otologist wh o is
(anOizol i l) it W I it h the oldiga tioi of sup~plyi ng pr'oper ('are to Idast -exlpos('(
pa11tien ts w\Il hole ('u1'andIer his o)b ser'vat ion. TIhe triiagge of thiese c'ases would hav ~e
b)een difficullt wvithiouti tstablished crlit eria , whichI' permhit ted tilie separ'at ion of
patients in to (1) t hose wit h alequnatv CWiSWi i, whoi( ('011( he pI'onlpt lv 'etti'li'
to (duty; and (2) t hose wh-Io hadI to be i'etaiiedI for obser'vat iou, tireatmeint, and(
iveclassiti('at ion aliul l''ssiguiin('it to limited dlluit v ill tile event that thle hiearinig
impirmeihl'net was such'I as to mnake t he ina,1i iii(ll qustioni a liab~ilityv to his out fit.
Thie otohog('ist '5 primaryv (Ility was, to smppoi't thle principal function of tile Armiy,
that is, ('ihniat, and to M'tumii to fill &Iiity us ninny!I (Uslialtils as f)055i)ll'. Aud~io-
mehtr1i(c tv(sthiig put1 t (liguosis, I I'(u I eiit , Un 1(l 1ispoisit ion oil ai sound( sc'ient if ic
bmass and salvag('( a great number of meni for (combiat duty.

SUM-XMARY AND CONCLUSIONS

1. Combhat personnel exposed to tilie effects of comb~at acoustic t taulina
demifonlstriatell a tonal dlip maximal at 4096 cy*xcles when testedl in a soundi(-
pr'oofe'( room wit hi a stan~dardizedI audioivlt ('1.

2. Combat -in('nrrell aui'al injury, as manifested by a tonal dip. co0uld( be
re'cognize iX be (fore thle sp~echi frq ency ia uge wvas a ffected(I. Applica tion of thIiis,
kniowledge' p)roved to he a saItisfactory basis for c'lassifica tion ando alt ilna t d Iis-
posit ion of solli('rs seen! byV the otologist.

.3. No correa t ion was found lCt ween thle degree of objective inj tries to the
ear-drumi and tIile dlegree of auditory impa irmnti.

4. No evid ence was found that wouldl indicate a cumulative factor inl
acotust ic t raulna.
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5. Ears whichl were the site of a utlit orY jill paIlinielit betore milit arvx Service

pro)vedt as viillnerablle a,5 iiorniizl eiil's to lthe li()is.t (d collilbat.
6i. Tlemporalrv N dealfiiess; of dwli left eal., ea used 1),y thle iii i~zzle b last froml

lhe sob I el.'s own rii i lie.appea red to pielIispose to (comba)Ut ii j aries fromi ex-
plosiolis occulrrilng oil thle left s-ide.

7. Aural battle castialtuie presen ted a pa lilit v of compliain t., referablde to
tie recepjtors for equilibrilum.l and~ comlijlaillits of ilipliueuisisl NVere evell 1101t,

inlfrequenit. lDeafi iess w~as cumlln'iil ,v assocla tedi xvih t it llilit us; III Suci ealse,
oiilv thle illllXiIll 11111 t ire'diiold eleva 1111 11 ait 11 ,584 ceveles,.

S. 11 Nvst erical a nd sitni(la t ed dea hhtss was I iot II llCO1illli1ii. A method0( of
det ection of mflhnillizerers, teriled thle ''real-life'' test, proved more valuiable
thl i thle usual. clinic al test for nialin-rerne Bothi varieties of (leafniess re-

spolitlet Nvell to proper idlenitifica tion and1( treat ment.
9. Th! e evideiiee of t his st1ldlv suggests t ataos ctru a atelr

of great i Jl t iieint lie grIotlll (1 Itor s ill World War i I. Th ey were not
aideq hialtely plot ect ed agra iiist it, and, ill lie fl tulre, mleasures shiouild be takenl
to furiiishi Such prot eetil l.l

App~i-iniatttt-Y1114 iii sc tIcViet wvn-. fabicated;ic byv iitt:i1pl i-ts,,titilttl n .ildue icfiri I May 195I)\i lilTuir-i U. S. Arm\t

e IitIni ItiattIt co n I I't sioI I effecits atI I-I tui't iv;III .11 r it(-cci f;at igttc. v It I (I id 11 11p Iii i f, I Ii Itc Ictcq. oftI tii':itji r-c(IIIitzirc I Io I so t tIc
wcipioloiv or catty1. oit :I tiortttA cooIVirsat ioll. I *ttfoinitttatily. Ow Ifis'tl(a(' of this IAc Vice. which was i-articilbN the sliier

to hi itiSi't't ill OWt (Ul %\ 1114 iiIC 1 WZtt U11-ci01. wslttoi cotutioolit jo ts uilct a-c were k-twomlbro tcr Iy gu11w ~ xiolca itvii
all iitiihv lsii('icv.s ifcoiittittaril it an lt- jol. It didi not sihi't thi'l prithictno f the siiiii-t ill ticl hichil. %I Ito rciiitirc a iii'ritig
atilxi . :ihbii' th ic tt1tt:il convcrsat ional Icv-ci it who was silicoely caiititlt ill a hartnige. Iu-ottheiilrtnt. th dev' iceI' was a

hirent ilt aI olivicc whii cl is ittict iv oitl] \ t - Ict1l linttc i'itir o it totis t httS ctttph1ZIias M till t cI)(" for ('tnintiltici rcsi'-tchi fit- kii



CHIAPTERI VI

Unrecognized Auditory Traunia From
Battle Noise

(Gordon D. Hoople, H1. D., William C. Wolfe,, .11. D., and
Samuel C. Bregande. .11. 1).

Because World War 11I was perhaps the( noisiest war In histor *.v otolar,%it-
gologist s Iiecessarl-v intecrested t I eiiisel yes ill tilie effect s of bat tle fioise oil tile
ears; of exposedI soldiers. Bat tle nlase, it should b~e emllipiasized, was nlot lieves-
saril ,v coIl)U at colil ict ed. It is p~rob~able that as, mulch blast or nloise is exlperl-
eTiceNl oil all lft illerY ri ige (htrilig t raiitilig periodIS as inl 1act11 buat tle. ( er-
hiiii i', (lii tv e,. 115 1iicl Nvui5 ('XIerieiiced (Iurilig, tile traiillillpg program ill W~ord

WSar 11 as oil tile bat tlefield.
Cr'it ical loss of lieari'iii it (TOfl1pa Ilivlg, such lesions' ats ruplt uredh Illenuhbra fll

tII 1)1 ymp , IivinotyVmpatium11, all iii jtrua ra tijal iijurines Avas obv iomis alld( could nlot
h~e OVeI'look(MI. Ear , v ill thle war, however, it becamle ev ideti t t hat hevar-ile
losses were occurring" inl soldiers ill whom tilie resuilts of exp~osuire were less 01)-
viouis anld who, as a mult ter of fact , somlet imles were llot aware t hat imlpairmeivt
of hiearing bad1( occur'red. Thie studly rep~ortedl inl t his chapter was undertakenl
to (let erminie the niat ure mid1( iiicidhence of this type of hearinig imlpairmelivit

MATERIALS AND METHODS

Audioniet tie st udies to (let ermine tilie ia tmire a111( (degree of umlisuispect ed
hlearing" 111aifllairment followingp comb~at were made tit tlie( 52d atid 55thI General
H ospit als inl Englandl Oi 1,200 soldliers who wvere casualties of tilie inlvasionl of
iiort berti France and subsequent hat ties, but who had1( i10 audlitorY complalints
and whose hearing b~y t heir own) test imouM \\'was niorml-I. The select ionl was
cilt irel a tt rail1(loml except that psvch ill t rIC subjects wvere ita tiurallY excluded.

Til con trml series conlsisted of 100 soldliers from onle of tilie hiospital 111 enl-
jionleo all(da 501soldiers from tithe ot her. TIhiese incii were select ed fromt (let achi-

meuit 5 permlanlenit assigllceh to tlie( hospital st aff. TlhicY 1had( had1( 110 ('xI)051u1

to combat anid had 110 subjective hevaring loss.\ I en wit h a previous hiistor * of
ear dIisease were iiielud~ed ill thle control group if their hearing- was aJpparelit ly
nor1mal. Somle of t hose selected for st udv were founid to have varvimig (legrees

of liearhig loss, of which tivhY were uimaware, b~ut t he were kept iii t(lie control
series; it was coiisidleredl that t hey furntished a group comparabl)e to thle soldier1s
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includlled ill thle 1 al ithl-ex pse I gorol p who Nvere fouind to have hea ring losses of
which t hey too werev 11lilarat'.

Thie efllort to determinle thle duirationi 'Ind deg~ree of exposure to bat tie noise
wvas found to be ituipract icial. I l,1d an accuraite tleterniiitat ion of dwhse points
been possible, niucli might ha xe been added to presen'it knowledgge of the effects
of tnoise on) thle eair, biut it sooti becamei evidenit that indlividuial sodescouild not
liccuI'llt ely comipare thle nlitt ensit of noise ill onle loca lit ,v wit h its int ensit v in
amiot her. Whait onie 111a1i woutld exiggrerai e, a not her wouild mninimize.

An at tenlilt to (lterm tine thle (fuinircteristics ot thle (1111il tyvpe of eXposulre
Ilso proved( \vithotit Nalu. \ati of ti( liel m h aid no idlea of thle kind of ex-

l~oieto which they had beenl exposed. Niaanv had been Nvounded 1), rifle
bullets ill periods oif cornipa raitive q Illiet, . after sevvil eraIn d* vs of jultvease noise.

Sonlic were 1lsi05Jizv foIi~elhr suchl conidlit ions as, t teticli loot, a ft er periods of c'X-
poueto noiose. Tegetieral tedn fiiiet quest ionied in (let nil onl t his

p)oint Was to say ''SS,' this beinlg th guili which soldliers in 'genierai rega I -ed as
the root of l111 t tle evil. The it ti,21tkfact ory result s4 of t 1ii pZi it icuihirl inquiry

suplply furt her evid etice ot thle unrIIelia bil it *v of (letailied hi stories old a ited from"
soldlivrs conicernling thle events of comlbat in which t hey havye part 1(11)11t e(

Alt hotili". at lar1ge tiutml1her of thle I m0) sodiers studt~ied (onulplaitied of tin-
tiltits, (10let ll( Iqitest ion iig, couicerting. thIiis svnipt on was (lelibvniert ly shig-lited in
lie etillen vol' to a voidl a fixa tion in thIiis rvgra rd .No recordl of thle iiurniher

reg'istering. t his comlpaiitit was kept, buit there is ii0 ou(but t lint, whtenti t ititdts
wa pryit , und(1ioiiie v thclos of some sign ificantce was usually (elemotistin le.

Thel( records of 1 000 of t lie I AM0) soldiers whio Ii d bwenet xpeose( to halt tde
noiose u=t st 111ie in (ltAll, tWle tiiniber bel ugo selectedo arbi trtarily to simiplifyv
lie calcula tioi of p (Wee t agres a td a verges. a matter of tii small coticeru in a

stid t (von( I td eo in timeof wa 1. A reasonabi y hiv ireftill hi st ory was taken Onl each
of thI ese soldilers, l ml t hey wvere ca tegorized accordinug' to the ptomiilient evvtits
of t heir stories. In tlie( lighlt (of certain of tlie( datia obtained, fii-t her questioning
VOuil~l prob~ably haive permlitted addit ionall Iv informiative cat egories, but the
rushi of catimig for cri tically wounded mcii during heavy fighting precluded a
more1t intenIsive, studiyI.

The 1,.000 soldiers st udiedI in dletail were analyzed, as mndicated, in the
following categgories:

A. ,:I y . Onl th liebsis of whet her they' were over or under 30 yveNt of age.
B. Stalux 4f tht eardrinm.--~On the basis of wIuhethr the (1rums were

normial or prrsetited evidence of adhlesive lesions of thle mittldll ear.
( 1. 90th of crposure . -On the basis of uvhitlice exposuire occurre'd before

or after I October 1944.
1). Manuch id' mxrr(. -On thle hItisl of' whet her the soldiers, were infantry-

Mellnor weIre uelinbet's oif antnoredl dIivisionis.

It. lb .'inih IOw - On t lie basis of whet her hevaring loss was more or less
thani 30 (Idels iii vacli of tlie( 10 frequvietcies tested.l
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Fi i t :2 1.C:upiule iingrami of 1,.2011 oldivr-ý with an av:1erage age of
26 fr2.% r,% lit)% iv Were tIH~d to hait t Iv nke

b%- (It flie iu of thle eX1i nli lilt loll. Ini miost i~Inslauiiees, the loss %%-Is Stilt (t(I to he

the result of it lould explosion, 11,111iI.Nv coiricidejlitall withI the iiijuirv which ha1d

110151' respolislilt fo~r Iliv liv'IilillZ loss oil the I'~hIside 211itd Out' liuzuitreti and

1ift v-eighlt oni thle left side, but , IIiii larIzu'g proport1ion ol (hle caises, 211iuloioneie c
51 tl(lV failt'd It) show at h61(ighercJei' ntagev of iuiditor-v imlilIililelit ohil lie side
()I Which Iithe exp)ItsiOii was slipposed lto liiavt occurred.

.Xge (Ctv-egorv A)

Of the 1 .000 soldhivirS sti ldie Itl i del nil., 210I were 30 year.,i' of alge or' older
11nd t l -ie ealinder. were uider 3U). Thiose over. 30 vellr of agve wvere oil thle
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FiREl 25.-Comiposite audiogriiii of I ,000 lbattle-expose(I soldIiers classified
according to whether they were under or over :30 y ears of age.

average ab~out 10 ve&Vs oldler than t hose uinder :30. rhie (iifl'erenceei the
au(Iiomeitrne reading-s for tile two groups (fig. 25) is niot significant and furnishes
no clear-cut evidencve that a soldlier over :30 is liable to greater audiolnfetric
injury ill iat tie titan a, soImier umi~er that age. rile (lisparit v In t he atIldiocrraunis
of tihe two age groufps is so slighlt that it call reasonlaldv be at tribut ed to thle
d1isparity ill age between t heml.

Status, of Eardrums (Category B)

'rlew ear(Iru~lls inl this series, which were st udied by ineans of 'Siegle's
otoscope, were dlivided Into those which showed normial no0t ilitY and1 t hose inl
which zulot ion was rest ricted. Ill tilhe latter grroulp, sugesiv ei-,ne a
olbtainied t hat previous Ill fillmnia t orv lesions of the middle ear had resulted inl
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FI(WiF; 26. (oinposite a"diorai of I,O0() tlb tle-expoe,! soldiers classified
aecorrding to whether their eardruIis were normal (783 on the right side
arnd 790 on the left) or were fixed (217 on the right side and 210 on the left).

dlhesions, and the purpose of this particular phase of the investigation was to
ascertaiin what effect, if any, such adhesions might have u0pon the transmission
of lllore Ihlll han -1orl1l soundl waves.

Two hun'red anl seventeen (h'unis on tile right side were found to be

fixed, 11s were two hunr'ed and ten oi0 the left (tig. 26). The difference in
atiditory acutiityv between (Ieji with 1 normal an(d 911en with abniormialI (drum His

was appreciable b)ut not significant. Whet her or0 not previous i(iddhe ear

(liseaise makes a soldier more suscel)tilhle to 111ditorY traumia than it soldier wit h
a n10oria 1 e11 ardrum1itn caliitot b~e establlished Iby these fi'IIgres.

During tlhe course of the war, iimerous exaninttions were carried out

on 1nw1 with earhl'uI1ls grossly distorted by previous disease who had known
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ihearinig losses of varyinwig Idegri'ees 1)efore exposure to battle noise. Although
these soldiers niet tilie iininial requilrvillnt for service, ther v were not inc1lu[ded
in this series. Aundliograms were nade, howvever, of all who had hald audio-
gra ins ini service oP clsewhere b)efore conib)a t. It would lihve been of initerest
to compiiare theie early atitdiograms with thiose niade after cobliat, but this, un-
fortuniately, did not prove possible.

Date of Exposure (Category C)

Categorizati on according to (Iat e (before ind after I (O)ctober 1944) was
carried out lecaUse there \Xa1s alpl)arentiv greater conceitratiou of guuini ill
lie earilier stages of the Euzropeai iiivasioli t0ha1 ill the hIter iiolithis. N o

(ii. ;. L"'iCe was, a.pp.llrellit b)et\Veenli tIle two glotlp, (lig. 27) andi prob-
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ably should not have beenl expected. The cochlear damage sustained in battle
was tile result of till extrelely iNlntense noise of short duration rather than of

a prolonged noise of lesser Intensity. It was repeatedly observed that a single
shell falling near a soldier in a relatively qinet sector could cause more liearilli

loss than many shells falling in battle if none of theni fell in( close proximity.

Branch of Service (Category D)

Categorization of the 1,000 soldiers according to w\bether they\ belonged
to tile infantry or to ar'mored divisionls seemied warranted, tile assulmptioll

being that, because of their own fire power and their exposed, advanced posi-
tions, armored forces\ would be subjected to greater battle noise. Actuallx.
autdiomnetric testing (fig. 28) showed slightly greater loss in the inifantry men.

FREQUENCY IN CYCLES PER SECOND
2896 5792

50 128 256 512 1024 2048 4096 8192 11,584
10

Normal 0

10

20

- 30

- 40

50

O 60

70

INFANTRY PERSONNEL
------- ARMORED PERSONNEL

80 +
O=R ear
x = L ear90

100

Fiw-RE 28. Composite atudiograin of 1,000 battle-exposed soldiers clas.-.,ed
according to rainch of service (784, infantry; 216, armored divisions).
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",nw results naturally raised th1e question whether the headgear of armored
troops, which consisted of football-ty)pe hehlniets withi ealJaps, as well as tiwiin
earphones, did not provide a certain amount of protection to hearing. Be
this as it may, the results of this particular phase of the investigation seemedi
further to substantiate the ohl Army adage that the infantry always takes the
brunt of battle.

Hearing Loss (Category E)

Of the 1,000 soldiers studied in detail, 300 were found to have hearing
losses of less than 30 decibels in both ears in each of the 10 frequencies tested.
Of 100 normal controls studied intensively, 70 fell into this group. The
composite auldiometric curve of the combat group just described (tig. 29)
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approximated the curve of the noncombat group (fig. 23). The remaining
700 of tile 1,000 soldiers studied showed hearing losses of more than 30 decibels
in one o- more of the frequencies tested (fig. 29), the 70 percent prevalence of
hearing impairment, due to combat, in the battle-exposed group thus being
40 points higher than tile 30 percent prevalence of hearing impairment in the
group not exposed to battle noise.

The possible difficulties which may arise in the absence of knowledge of
preinduction auditory disability are well illustrated by the story of a high-
ranking officer who appeared in the otolaryngologic clinic of a general hospital
complaining of hearing loss sustained as the result of exposure to battle fire
at tile Remagen bridgehead. His audiometric curve, which was typical of tile
curve of any severely exposed individual, showed hearing loss in the low as
well as the high frequencies. He had marked loss of hearing for speech. An
award of the Purple Heart was made, but, when tile notification was sent to
his commanding officer, it was questioned on the ground that the patient had
a known severe hearing loss before his entrance into battle. Investigation
revealed the existence of a preexposure audiogram, which proved almost
identical with the postexposure graph. Without the preexposure audiogram,
which does not usually exist, this soldier would almost certainly have been
judged a battle casualty by any otologist. This situation is typical of the
problem which faced many military otologists when they had to make decisions
with pertinent evidence lacking.

COMMENT

It is recognized that the classification of soldiers on the basis of whether
their hearing impairment was more or less than 30 decibels in any of 10 fre-
quencies is both arbitrary and artificial, but some such separation was necessary
to reach an approximation of the numnber whose cars had been affected by
battle noise since apparently not all who had been exposed had had resulting
acoustic trauma. The results of the study suggest that an appreciable num-

ber who had been exposed had reacted with a demonstrable degree of acoustic
trauma. The incidence of auditory impairment was set at tile round figure of
40 percent, this being the difference between the incidence (70 percent) re-
corded in the combat group and the ircidence (30 percent) recorded in the
noncombat group. No more positive figure can be established, since pre-
exposure audiograms were not available, but the fact. that such a large number
of men were tested makes the statement permissible. It would also be im-
possible. in view of the fact that approximately 30 percent of the soldiers in
the United States Army apparently had an appreciable degree of audiometric
loss before entering combat, to state that any particular soldier had or had not
been the victim of acoustic trauma from battle noise unless a precombat
audiogram was available.
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Exactly what significance should be placed upon the results of this study
it is difficult to state at this time. Included in tile group of 1,200 soldiers
were men with appreciable acoustic trauma, slight though it might be. In
none of them, so far as the solhier himself was aware, did tile trauma reach
a recognizable level. None were told of the loss, for two reasons: In no in-
stance did the impairment fall within the scope of Army regulations, and in
no instance was it possible to tell whether the loss had existed before exposure
to trauma during combat. It can be assumned, however, that in some instances
the auditory impairment was battle incurred.

What effect this impairment will have on the hearing of these men 5, 10,
30, or 40 years lience is a matter which cannot he ignored. It may make no
difference. It may, however, speed the normal decade-ly-decade advance to
such a degree that handicaps in the speech frequencies will be reached sooner
than would ordinarily be expected. Lederer's studies with acoustically
handicapped sailors at the 1Philadelphiia Naval Hospital suggest that cochlear
degeneration is progressive. Audiograms taken a year after trauma was
sustainedl showed a greater degree of loss than the audiograms taken just after
the initial edehma and reaction had subsided. His patients had sustained gross
changes, but the question arises whether patients with minimal changes would
show the same progressive tendency. In this connection, it would have been
most valuable if a study of a cross section of the 1,200 soldiers discussed in
this chapter had been made 5 years after they had sustained their trauma.

The scores of soldiers with severe acoustic damage examined at the 52d
and 55th General Hospitals are outside tile scope of this study. Many of
these men undoubtedly were evacuated to one or another of the aural-rehabili-
tation centers in tile Zone of Interior and thus participated in a rehabilitation
program which was efficient and effective. Between these individuals, who
were fortunate in the sense that they received adequate care, and individuals
with such minimal damage as has been described in this chapter were others,
probably thousands, with varying degrees of cochilear damage who in future
years will be a problem to themselves, to society, and to the otologists of tile
country. Most of this group never reported their handicap to the medical
authorities. Some did not realize that it existed. Some did not want to
complain of what they considered a natural sequela of their war experience.
Some believed that the difficulty was an ailment from which they would
recover in the course of time. Some did not complain because they feared
that an investigation of their hearing would postpone the discharge from the
Army, which they expected and looked forward to. Whatever the cause,
these men were not identified while they were in service, and it is doubtful
that all of them will ever be identified. The size of the problem created by
battle noise will therefore never be fully known.

)Lederer, F. L.: Personal communication.
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Tlere is antot her reason Myi, A s problem will n(ever be( ftillysoe.
During, World Wa r 11, lprei iRd u(tion Itets of lien r rig, acuity were l imi ted first
to thle spoken-voice test anid lat er to the whisper test. The iiiadequalcv of
bothI procedures is wvell known to ot olog~ists. Tlhe present st udy su~grgests tIrat
tlere mlust Ime, urlorig th lie k~ woi(er mI)we ili 'ombiIat iii t hat wvar, a relativel ,v
large groiij) of mteni with vairyinig degre1-es of 1u 1discovere I or. ui rrcor-de trauni iii

from bat tle noise. Lacking thle evidlence nlecessalry. however, to establish
previtlidct iol disabhilityv, it will iiever be possýilde to knlow the full extent or, thle
actunal seriousness of thle problemi of thle 1acousticallY handi~icap~ped of World
War HI.

'T'le lar1ge prop~or'tion of menl revealled by t his study~l to have somle audlit or.
imfpairmnteri t .accii ali i proportionl of w'hi ch was, ui nioll bt e( ly battle inlcur-red,
suggests the Serious niecessit v of prov idinig, against thIe possi bil ityv of hitulre
NVIItr O5 I som e c(tlve( aVtnid inicluisive meiasures ig-ai list liearlinig" loss. D)uring
W~or'ld War 11, soldiers were rnot thius lprotect ed . The pacev of destruc~tiv
warfiire was enormously inicreasedI bet weeri thle First a nd~ thle Seconid WorldI
Wars, a rid it is dou bt ful HIMtIi prot ect ionl will ever overtake lie mheanis of de-
st ruct ion, b~ut tble evidlence inl this st udy ind~icates' thle iiec"-sit v for con t inued
attempts to (10 so.



CHAPTER VII

Facial Paralysis in Military Personnel

Frank D. Lathrop, Al. D.

HISTORICAL NOTE

Inl the First World Will,'1 facial paralyses occurrhig as a result of bat tle
woiiiids were treated l cther bY aiiastomlot ic operat ionls bet ween tilie dlistill enld
of thle facial nierve mlid th lie CItral (11(1 of ani adljaceiit motor nerve or by various
plastic procedlurvs (lesignied to niiinimize thle asymmiinetry of thle face. Both
methodIs of treatmenvit left mutch roomi for imiprovemlelit.

1In 1922. Nev X 2 pointed out that "'thle onily hope of restorinig bilaterally
coordinated eru1ot jonal expre'ssion after a paralysis of tilie facial nierve lies ill
tilie restora tionl of th flie uct ioiial niite('grit v of that nierve.'' At thle same timie, lie,
dlescrilbed a miet hod by which primlary slit ilre of tilie dlividled e)(ls, of tilie facial
jierve could( be accomp~lishied When thle dlefect inl thle nlerve was, not more thanl
1 ceiit imet er. III tilie evenit of a greater loss of substanice, hie recommnenwledl thle

ueof thle senlsory Port ion of the r'adial nierve as a g~raft. In1 1925. Binnll il
accomp~lishied tilie first intratemiporal repair of it traumnatized facial nierve by
prinimary stitutre. lin 1930. Bunnell and, inl 19:31 , Ballance aw~l Duell,' ut ilized
nierve grafts to restore thle funictioni of thle facial nlerve, thus establishintig- thle
feasibilityv of _Nvy's earlier suggestioni. Since that timie, thle p~racticabl~ity of
liese met hods of treatimig traumnatic facial-nerve palsy has beeni conihrmedl by

nuni11erolus surgeonls.

POLICIES IN WORLD WVAR 11

Early in the course of World War 11, centers were established for thle
treatment of casualties withI problems pecuiliar to orthopedic surgery, Ileumo-
surgery, miaxillofacial and plastic surgery, neuropsychiat ry, and~ impairment
of sight and hearing.( It was not until coiisidleralbly later in the war, however,
that cenlters were established for thle specialized treatmenit of casualties With
paralysis, of tilie facial nierve. Inl April 1945, through the efforts of (Col. -Norton
('antield, NMC, senior conisultant ini otolarvnis-olosrv. Euiropean Thienter of

IThe Nledicail D~epartment oft the United States; Army in the World WVar. Ww~Lhington: Government Printing Office,
1927. vol. X I. pt. 1. p. 1069.

2 Ney. K. WV.: Facial P'aralysis and the Surgical Repair of the Facial Nerve. Laryngoscope 32: 327-~347, Miay 1922.

3 Btunnell. S.: Surgical Repair of tile Facial Nerve. Arch. OtolarynL. 251: 23.5-359, Miarch 1937.
4 Itatian1e., C. .and iDuell. A. Bi.: Oporative Treatment of Facial P'alsy by Introduction of Nerve Grafts Into Fallo-

pian Canal andi by Other Intratenmporai Methods. Arch. Otolaryng. i5: 1-70, January 1932.
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Operations, and C'ol. RI. Glen Spurling, MIC, senior consultant in neurosurgery
in) tilie Silme I lwa ter, thiree hospitals (tilie 1 92d , thle 157~thI, and tilie 52dl General
H ospi tals) in t ie( European 'Fheater of Opera tions were dlesigniat ed as s-pecial-
izevl cent ers for t he treamitrent of facial-nerve paral vsi. In I)ecember 1945,
Ii rough thle etlort 5 of the samet olli('r, af cenite(r for thle saiime p)iirpose, unider
tie dlirect ion of Lt. C ol. F'ranik D. Lathlrop, M( ', was e'stablishied at C'ushinig

General I lospi tal. F'raminigham, M Iass-5
Befonre tile estuaidislienvit of facial-nevrve cent er, there was no uniform

policy for tlie( treatnien t of paralysis of tilie facial nerve. The type of treati ment
rendered dlepend~ed u1p)on tile ability of thle professionall personniel of the iuistalla-
I ion in which thle pat ient was hlo awlizevl. Since thle miajority of facial paial-
v-ses Nvere i'iregarded as- wit hini thle neuosturgical field, t reatl ment, if ainy ait all
wais inst itult '(, consiso(d of (1) anl aliastomot ic opera tion bet weeni thle (distal
end1( of the facial nerve and thle proximakl end of niit adljacenit motor' ne(rve, or
(2) correct ion of t ie( facial deformiity by l m eans of fascia lat a impllanits. It
was Only iin lthe occasioinal hiospita ti Ihat tilie more recenit adlvanices in surg-ery
of tilie facial nerve, niaml-ek, euill-to-eiill slitutre and nerve graftinug, were uitilized.
The( opposi tion of thle majority of uienrosurgeons to primarDv sututre an nil irve
graftinig iii injuries of the facil liwrvv probably stenuiled from thle almost tinli-
versal failutres which follow-ed grafting of (lefects iii large peripheral nerves,
as well as fonni lie ealse withI whiichi thle facial nerve call be joinled to tlie spinal
accessory or hy poglossiil nierve withI resultinig neurot izat ion of paralyzed facial
mnuscles.

While facial palsy may be of little military imiport, thle individual soldier
afflict ed with Iita corniplet e peripheral facial paralysis is likely to conisider his
d isa bly as (1istist rouis. F~requtent ly, thle coiist ant facial dleformi ty ' iInd hideous
(distortionl which Occur 01l emowtional response cause him to wit hdrawv from
social comnrats. Alt ra tions iii t li sociologic, psycliologic, anid econiomic stat us
of such pAtints are not iuncommon and j ustify every effort beinig madle to
reliablil it ae tilie caisualt Avwit ti tlit leastA possible delay.

Facial pa rilvsis, per sev, may be ats eflect iv( ill removing a so1ldier from
comb~at dthty ats Nvouuids whiichi entail loss of I isstie and which jeopardize' his
life. Thie ('liphiora associatedl withI facial p)aralysis in whlich thle orIbictilaris
octili mutscle is inivolved lprohiibits thei( v ieffc(it aiming of small arms& Fuirt her-
more, wheni tilie Jparalysis us complete, t ie( ludicrous exp~ressioni of tilie face iii
efliotiol aniid thle diffictilty inl enunciation may seriously impair tile command
and leadership ability of an oflicer or- nonicommissioned officer.

INCIDENCE

The delay iui establishing specializedl ceniters for thle treatment of facial-
nerve paralysis in World War I1 canl probably be attributed, ait least inl part,

ILetter I )putIy Swrgen (Oweterl to comman Iing officer, c(sI ingr O eneral H ospit at, Framninghtam, Mass., fl, Dee.
11),5, subjeet: ('usihing Ovinerai I iospý-t iesignaiei as (Center for the I'Ntahtisiiment of Army Policy for the Treat nent
of Facial Nerve P'aralysis.
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to tile rI-Nfivcly low incidlence of this injury inl previous wars. The figures
are not, however, ent irelv consistent. According to Foerster,6 thle facial
(seventh cranial) nerve Was injutred 120 timies inl 3,907 nerve injuries, Including
4231 cranial-nerve Injuries, incurred by Germian troops, inl World War I. St" a-
tistics of the Medical Department of thle United States Army eVeal ondly 72
inistances of paralysis of thle facial nerve inl 153,537 hat tie casualties Who
survivedl thle mlitjall effects of their wounds inl 1917 and 1918, the period of
United states participation inl that war.

It is quite p)ossible that these figures (10 not accurately rep~resent the fre-
quency of facial-nerve paralyNsis inl military personnel, because of failure to
recordI ait exist ing pailsy ill wouinids atssocialted withI conlsiderablle tis-sue dtestruc-
tion and of g-reatcr inimedia te Import ance. Thisupposition is strengthened

by anl inivest igit ion of thle Statistics of thle onlyv ot her Warl eng-aged InI by thle
L nited Staltes inl which thle casuialty figuires Were at all comparable to those of
World War II . The history of thle W~ar of thle Rebellion "' Is l iberally sprinkled
w~ithI abstracts of cases inl which facial p)aralyses are described Or ill which tilie
dlescrilption of the woundls mnakes it ob~vious that such Injuries must have oc-
curred even tholoinrh t hey Were not recorded.

A survey of a11l Army hospitals Inl the Zone of Interior inl Novemiber 1945
indlicated thlat, at thlat time, about :384 patients, with facial-nerve paral 'ysis Were
still hospitalized. Approxiimatel 'y 150 inj uries of t his kind hiad beenl seenl by a
ssingle observer (F. D. U.) inl the European Theater of Operations between
.Jul 'N 1944 and ~Julv 1945, and anl additional 86 cases wvere subsequentl.y observed
in thle Zone of Interior. The great majorityN of these 1)aralYses were battle
incur'red. Th'le facial nierve was exp~loredl inl 84 cases to (determine the nature
of thle nerve inj urY and~, when possible, to effect a repair. The lesions prescait ed
emphlasize the comiplexity* of thle (lest ructive p~rocesses which canl le wvrought
by high- and low-velocity missiles wvith resp~ect to thle facial nerve and also
(lenlons~trate that anatomic restoration of the continuilty of the nerve is possible
inl the majority of cases.

ETIOLOGY AND PATHOLOGIC PROCESS

From a military point of view, facial paralysis might be Idliopathlic or mlight,
result fromn the blast of nearby explosions; fractures of the skull; penetrating~ or
perforatiing wouiids of the skull, paranasal sinuses, or soft tissues of the face and
neck; wvounds involving thle mastoid process; knife or bayonet cuts of thle face or
tieck; and ill-planned znsurgical incisions for repair of 'woundls which did not
origintally\ involve the facial nerve. Facial paralysis occurred frequently

4Foerster, vited hy Stookey. BI., and ScanfT, J1.: Injtirivs of P'eripheral Nerves, in Neurosurgery andi Thoracic Surgery.
In MI ilitary Surgical Manuals. National Research Council. Philadelphia and Londion: W. Bi. Saunders Co0., 1943.

T~he Medical Dlepartment of the Unitc I States Army in the Woreld Wvar. Wvashington: Government Printing Olnece,
1927, Vol. XI 1,Pt. 1. 1). SI.

4Medical and Surgical History of the WVar of tile Rehellion (1861-416). Wa~shington: Government Printing Office,
Surgical History, voi. 11, pt. I, 1870; vol. 11, pt. 111. 1883.
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enlough following, operat loll uponl t Ilie Illastoi(I process for Suppura tive disease of
of thle temporal hone to disturb t he impression that all otolaryngologists were
thorougly-1 conversant withI the relationship of the facial nerve to thle middle
ear11 and Mastoidl process.

Traumiatic facial paralysis in nubit arv personnel seildoi occurred wit hou t
associatedl injury of adjacent anlatomlic st ruirt uires ot her t hiii tilie ear. and
temp~oral honle. N\lost oftenl, the Wound produlcing tilie palsyw Inivolved thle jaws,
Sinuses, eves, or cranium. Fractutres of thle facial hones, mastoid p~rocess, or
skull were almost always present, and concurrent JparalYses of thle second, fifthI,
sixthI, eighlth, ninthI, tenthi, elevenithI, and t welfthI cranial nerves were not un-
('oflhloli.

Trauma to the facial nerve as a result of bat tie wounds varied with thle
etiology and the locationl and extent of thle wound. The extent of tilie wound
was of signlificanlce inl ('stulm tiug the inj urv sus-tainetl by tilie nerve. Ext ensive
wounlds frequentlyx p~resent ed more t han one area of tianitige to thle facial nerve,
a matter which could~ lbe det erminied only' by eareful explorat ion of thle nerve Inl

lie pathI of tilie wound~. For exaniple, thle facial nerve inl onie case ill tills
series was found at olperationi to present a large neuromia ait the level of tile
st ,vlomastoid foramen, partial dlest ructilonl of thle cervical trunk, and avul'sion1
Of tilie pes anserinlus, andi adijacen t branichies. Ini aniot her cas'e, thle iiijury con-
sisted of a large diefect in tilie veirtical course of tilie nerve inhle fallopian canal
anti[ section of the superior brandies ili tile face. Gutter woundls of thle temporal
bone superior to thle external auditory canal andl wounds, which grazedh tilie
miastoiti process producedl a concussional type of palsy, whlich was usually
followed bY sp~ontaneous recover ,v.

Wounds involvingv tile mastoid1 process at or b~elowv the level of the external
audlitory canal produced facial paralysis as at result of contusion or, tes-trict ionl
of a lport ionl of tile nerve. Pelletra-lting. or perforating. wounids with titlie point of
entrance or, exit sit uate(d just anterior to the lobluile of tilie ear. frequenitly severely
inljuired the l)e5 anserinuis (fig. :30). Branches of the facial nerve ill its facial
(listrilbutionl were occasiouiall 'v contused or severed by a deep laceration, with
resulting partial paralysis of thle face.

Knowledge of the nature of the agent producin~g thle paralYsis was im-
lportflnt inl tile appraisal of tile nierve injury but couldl not always be obtained.
Onl thet other hand, even tiliough the p~atient frequently was unlable to dlescrib~e
lie circumstances of wounlding, sufficient (data could usually be collected to

permit anl evaluation of thle effect of blast and of high- and low-velocity missiles
uponl tile facial nerve.

Facial paraly* sis secondary to the blast of nearby explosions apparently
was the result of anl intraneural pathiologic chlange produced by the pressure
waves associated ANvith such explosions. inl nione of these cases was a fracture of
lie temporal bone dhiscernib~le onl roen tgenologic examination, and spontaneous

recovery' occurredl inl every\ instance. Deafness anid rupture of the tvmipanic
miembranle, as further evitlence of the blast effect, were p~resent in every case.
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High- and low-velocity missiles, on tile ot1her hand, produced faciial palsy
as a retsult of conctussioni, compression, cold t1sion, or 0interruIlption of teV nerve,
a1d thlese lesions were 1, almost always associa ted withi fractltires of tle temlnporal,
mandibular, or maxillary bones. ILittle differeiice was noted in tilt' degree of
d(estrimtion of tile facizl nerve caused by veither of thlese types of projectiles.
lligh-velocity missiles produced either (1) wvounld of tlhe porforzatiing tyj), Xwith
Sittt n talletl'raice and exit points and exte nsive fraicttiring of the ilmastoid process,
or (2 1rr r~ter wo fd til damag11(e to(2) large gutt of i, soft tissue, withi rellatively slihtit
the mastoid. "l'le flat trajlectory which charalcterizes t•,lese missilvs caused

FIGURE 30.-Type of wound which frequently
results in destruction of pes anserinus, thus
prohibiting reestablishment of neuromuscular
complex.

roughly horizontally lying wounds which tended to involve the facial nerve,
in the region of the stylomastoid foramen or the cervical trunk or in its f"'ial
distribution.

Injury to the facial nerve by low-velocity missiles was almost always asso-
ciated with extensive fracturing or destruction of the mastoid process and im-
mediately adjacent structures. These wounds, which were of the penetrating
type, produced wide destruction of the facial nerve. It was in these injuries
that concurrent paralyses of the cranial nerves traversing the pharyngomaxil-
lary space were most frequently seen. On occasion, minute fragments might
enter the external auditory canal or pass between the stylomastoid foramen
and the mastoid tip either to contuse or to section the facial nerve.
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Knife and bayonet wounds of the ~';'calisiiig7 facial paralysis were in fre-
q1uenft ill tile cas~es inl this Series. When facial paralvses second~ary to stich
wounds were encoun tered, it was relatively simlple ton effect repairl bY prnmlarv,
suiture because of (1) Owm lack- of displaceen oro il ls tIono tlie
nierve and (2) thle ease with which miobilizationl of tilie severedl branrches couldl
lbe accomplishied. A striking featunre of such wound~s wa-Is tilie frequent failure
to locate anid a pproximatIe tilie cut enlds of thle nierve ait tilie timle tilie original
closure of tile injur 'y was lpcrfornlled.

Facial p aralsi secondarY to fract ures of the base of the skull did not
occur ats frqeitas nighlt ha1ve b~eenl ant icipated with thle hligh degree of
nitechiaiiizat ionl of modern warfare. The palsy ill such cases resulted from
conlipressioii , conlt usion, or iii telruptioui of tilie facial iil'rve inl its nit ral vnipanlic
or lpet rosal course. From a thierapeutic point of view, t lie most a 1TINnoving
feature of palsies of this originl was tilie extremie difficultyv inl e fect ing, decoml-
ipres~sion or primiary suiture of the facial nerve when the injuryN was located
between tilie g-eiiculate ganglion and thle internal auditory ineatus'.

T[lie mlost sigrnificant featutre of those wouinds, other thlam inicisedh wounds,
wvhiich resulted Inl lit errujpt ion of thle facial nerve, wais thle magniiturde of tilie.
loss of nerve substance. Exploration, Onl occasion, elemlinstratedl tilie facial
nerve to lbe either missing? 01r 50 badly traumatizedl as to require excision from
the region of thle genilculate gangl ion to within a few millimeters of the pes
ariseriiius, a (distanice of alpproximiatelv 65 mm. Losses which inlvolvedl a
portion of both Ii tli mastoidl and the cervical segment were common. Wounds
which involved the pes aiiserinus as well as its imnmedliate bramiclies were
infrequent but offered anl extremiel 'y poor prognosis for repair of the nerve.
Avulsion of thie facial nerve inl its petrosal course occurredl inl one case. Inter-
rupt ions of lesser magnitude were usually located in the cervical trunk or in
the dlist ributilonl of the( nerves inl the face.

DETERTMINATLION OF LOCATION OF INJURY TO
FACIAL NERVE

Civilian experience with the treatment of facial paralyses might cause one
to assume t hat information concerning the approximate site of thle injury to the
nerve,ý as well as concerning its possible interruption, could be obtained from
adlequnate roenitgenologic studies, electrodhiagnosis, and tests for taste and
tearing. Inl the majority of the cases ili this series, however, such examinations
provedl of relatively little practical value.

Taste testing was unreliable inl the majority of instances, probably because
of the severe concussion which the nerve had sustainied. Tests for the presence
or absence of lacrimiation onl nasal irritation wvere more reliable. Roentgeno-
logic studies were difficult to evaluate because of the frequently poor quality
of thle film, the failure of displacement of the fragments in tile presence of ani
existing fracture, or inability to determine which fracture wvas producing the
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inijurv to the( facial nierve. Faradic stimulation was of some value ill evaluat zag
lpard IlNse s ecolid(aFV % to coiieliSiimi or iii lecidlitig whet her or iiot to explore it
large wvounid in] tile ViciiiitY of thle parot id glanld. Gialvanlic respl)lse w-as
elicited inl allt tilt, cases testedl.

Newer met hodIs for thle elect rodlitagniosis of nierve lesions became available
t owardI tile enld of World War 11. ElectrFomyograp~hy, as, well a-, thle lit iliztioi io
of til appara tus developed lw tlie( Uni1t ed States Arimy which permits direct
si iniuilat ion of a nierve with Iialvaimic curreiit , anld tilie (letermihia I 1ionl of thle
51 reg-tili-durlatiomu curves of tilie lieleve-nius1cle complex, p~roved to be quite
reliablie inl evailna t ing tilie iij urv sustainled 1w tilie facial nierve. It Is nlot wi Liii i

tlie scope~ of this rep~ort to giv at di(et ailedl (lesTip ltioll of these methIodls of
elect rodiagntosis, bu11t it c-ali be saidl that, inl everY Case ill Whtichl tests inidicated
that tilie facial nierve was eit her intact or iiiterrupted, surgical exlplorat ioni

yerified tilie Vice(t rodl iaguilost ic prognlost icat iot[I.

THERAPEUTIC METHODS

General Considerations

The treatmenvt of facial paralvses caused by comibat-inicurred ilijuries of
tlie( facial nierve ait anly poinlt inl its pat liwav thbroughi the temporal bonie, newk,
or face is surgicial. The niecessary surgery requires a. precise kniowledge of the
anlatomly of thle facial nterve wit bin thle temporal bonie, as well as of thle pa~thio-
logic processes within thle mliddle or iniiler car withi whichi such mi iuries are
frequenitly associatedl. No otologist withiout special trainingi should unidertake
t his kinid of surgery.

Military facial-nlerve surgery is tiot, however, solely anl otologic prob~lemf.
It is inl the best initerests of casualties withI these hijurie's that theY receive the
('omlbined conisideration ii mi at tenitionl of otolog-ists anld nieurosurge-oluis alild that
thet trainling anid experiencee of bothI group's of specialists be p~ooled for tilie solui-
tionl of what is admlittedlyI a very (difficuilt prob~lem.

The~ grot esqlue facial expressionis resulting fromn complete facial paralysis
have stimulated l many Constructive efforts for thle relief or cure of such paralyses.
The nimonumental work of Ballatice and Duell," supplemented by the conitribul-
tions of Bunnell, '~ Coleniani,' Si.tlliylli, 12 and( Tickle,"' ushered inl a niew era inl
the surgical maniagemenit of facial paralysis. As a result, there were available

(uigWorld War 11 several ap)propriate ojperat ionls which gave Satisfactory
results wheii they were selected with dule regardl to the etiology of the palsy.

9See foot note 4. p. 525.
10 Se.e foot note 3. p. 525.
11 Colemnan. C. C.: Surgical Lesions of the Facial Nerve, With Comments on its A4natomy. A4nn. Sturg. li19: 641-W5,

May 1944.
12 Siiivan. J1. A.: A Modification or the ilallance-Dueli Techiqnhue in tile Treatment of Facial Paraiysis. Tr. Am.

Acad. Oplith. 41: 232 299~. 1936.
:3 Tickle, T. G.: Surgery of Facial Nerve in WMt Operated Cases. Laryngoscope 55: 191-195, May 1945.



5,32 O'1OIA H Y NGMA)(GY

'I'lie uit imi t e "zo,1I of thet tica trilieri I of faicial parallysis is t lie restora t loll
of thle pI ixsiologic uluiit iou of tilie faciall nerve i iis.ofar u s tilie et iologv' anld tilie
pit liolog-ic pr'ocess Will per-Ini I. Th'le 111011lod of treat iiieliit ('oliliiiloiliv (lescri he I
its iiiistviiiil iriact ivitY is 15 ileut iolied onld to he coiideliliiol. Tile p~roposal of
thisl- form11 of 1 Iierap v, if tilieraipv it call be called, wh1en tilie ti rauma to thuc facial
nlerve is k(0 Ii ovIIto be situa llted ( ist Ilto t Ie gI v(vII Icu at tv gziiig(dlo I , is a1 talcit aickiiowl-1
e("Invilet of lack of Ill fornia12 t loll coricerl 11ri liioVe, ree'eiioat ionl alld of iiia hili t\,
0o cope~ surugica liv witl tilthse lesioi is. Sporli a ieoiis recovery frolin faciall palsy

does occur. o(caioialvwlien rio t liera pY isbs tite ut tile results s"~ohlrIi
corn pare fa vor-a lv witi fit ose ol)t a lle bY1 hv surgical repair. FuritIileriiiorv, ill

tlie event tihat spoilt aeoiis recovery' does riot occur, tile degri-e of frunctionial1
recoverv olbta ined when tilie pr-opel sr rgic'(alpoe isaeI udviriitnt 1s

riot as sat isfalctorvY as whi enl rep~air is aceonliplishied ait a ii oilrlier date.

Melthiods of Suirgical Repair of the Facial Nerve

Operations suchi as (lecoruipression, endl-to-clidl sut ure, nerve grafting, a ml
ariastomiosis of the (listill viad of tilie facial nerve with tile proxiimal- end of til
adIjacenit rilotor nlerve restoredl tilie p~iysiOlogic, function of tilie facial nierve to a1
variab~le (degree in t lie inajoritY of cases.

In thlis series, decomipression was readily achieved following either simp~le
or radlical mastoidectoniv, wh-i icliever was ind~licated] by the pat liologic pro0(055
present. Exposure of the facial nerve wvithin the fallopiani canal (fig. :31) was
accomplished 1)y remiovinig the post erolateral wall of tile fallopianl canlal wit il
firie curets arid flat chiisels onl each side of the lesions uint il normal ruenve t issue
was observed. When thle facial nerve was found to be swollen following'C its
exposure, it was necessary' to slit the nerve shieathi also iii ordler to obtain
adlequtate de(compressioni of the nerve. To facilitate its exposure, the facial
nerve could he picked uip oitl er as it enmerged from the stylomastoid forameni
or wvithiln thle mastoidl cavity at tilie point at whichi the (ligastric ridlge meets
tlie skeletonilzed posterior wall of the external auditory canal (fig. 32). Onl

occaision, compression by displaced fragment~s of bone, foreign bodies, or edema
couild 1)0 relieved in t his mariner.

M'~ien the continuity of the facial nerve had been disrupted, it was necessary
to reestablish a pathiway for thle conduction of nerve impulses from the cerebrum
to thle paralyzed muscles. This could be accomphislied by anl aniastomotic
operation, by primary suture, or by nerve graftinig. It was desirable, whenever'
lpossib~le, to effect the restoration of the anatomic continuity of the facial nerve.
Whien this was done, the final result more nearly approximated the preparalvtic.
voluntary and emotional control of tile facial musculature. When there had
b~een little loss of substance after the divided ends had been freshened, the
junction could 1)e obtained by mobilizing the distal. segment in the neck and
parotidl gland arid by exerting(r traction posteriorly to gain about 6 mm. When
the pathologic process permitted a radlical niastoidectomy, greater losses could
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uised exclusively ill the earlier. cases, comprising this Series, while thle post-
atirictilar. nerve of thle cervical lpleXtiS- was tit ilizCel ill tilte patienits op~erat ed oil
at thle facial-nerve center ait (Clihinig General Hospital. Thle (diameter of t his
ner've more1 closely approximates that of (flie facial nierve and inhs a firmer
consistenicy, so that a more suitabl)e J unction is accomplished b~etween thle graft
and1( thi( facial nierve. Iii addition, thle post auiricuilar nerve Is readhily accessible
a,, it. i~as,', over tilie lit eral1 aspect of tilie sterniocleudlomaistoid mluscle, and its
expo)suire (does no0t reqIuire fiun her. (11111raig.

The techiliqu te wvas as follows:
The proximlal anid (imltil st numps of thle facial nerve were carefully' shaved

un nt i essnilt iall ,v normal futiicu ii wvere apparenit, anid measures %vere takenl to
iis'ure a bloodless operative field. A segment of the proper lengthI obtained
from tilie donlor nieive wnis inlser-ted hinto tilie (defect. inl tilie facial nlerve so as to
allow coaiptat ion of' thle eiills of thle graft withi those of thle facial nerve (fg.35
aind 36. A nevegrf lving- withiin the falloilan canial usuially (did norqur

"sn tutring". Ill cases iii~ll wichitleo)sii('(1 lls iiSoft ti-,ssue, it was necessary
to lmain a in th leiiennal juncjt ion bN meianls of sut tirsc. or. nerve g'Itie.

A si nigle Iiouiad-liugistit ch of fine tanitalum wvire rat her thani
several perileirilal sltutires wvas ulsev In t his Series wh-lenever. it was,- tholoulit
liecessarv- to mauintaini thle neural jutnict ion. Bet ter' appiosit ion of thle nerve
end~s was obtained In this wvay, andh traumia inicidenit to t 1w passing of several

sututres through tile perinieuniuin was redlucedi to thle nnininiumt. It, has been

Fir.1-1E '14.-Pritnary stitunre accomplished 1wnerve reroutin-g: defect was
approximately 17 nim.



iicrxve, litiliiiiI to 'orrec't (tefttt of favit iivi 4'v illil cervic'al

demionistria tedl that t antaluim is l'eat ivclv iner in jlei'pliell nilvnms andI Oth
thIiis hinehod of nerIve siturill-ni is pracU(ticabl)e. \lailtelialm('t of the tlicuraI
junctict w~~it hi erve glue was not utIilimt'( in mi i Iv case ini this series, but it wohld
seefll, froml publlishied reports of this mel(tlhod of mnainitainiing the nmeural juinctioln,
t hat it wouild he adm iirab ly suitmel jOr t hose unions located wit hin thle ~i'llopia ii
Canal or the small braitelies of t he facial nerve ill its facial (list ributi on.

Oil occasion, it was imp~jossible to 01)101il a dlirect'l iiie of repair of thle
intrrpt Ifacial ne(rve 1y v euld-t 0-vdi ItISut ure or nerve gra ltiii'g. anid. as a1 last

resort in Such'l inlstalnces, a liast olliosi.s of thle (list at Stump of thle facial nerve
withI t li cenitr~alI end of ani adIjacent m foto 0 n ierve Avas' necessaryv to 01)1 aili
nietrot izat lol of' thle paralyzed iiiiiscles'. lie Spinal acc'essoryV or livpo-lossa

iwrvs rvadllfinirn 14 lv SAMi e for Ihis pur~pose. P1roloiuzt ionI o fIIIvpsaIIr IIl
inci(sionl ilifeiiorl v into the neck alonix the aiit eliol' hbordlcl' of the stellioliasto)id
flhl1"scle pe(rmit ted exp~osurle and~ m~obiilizat ion of thle cent ral port ion of' ('ither of

,t'51'v nerves. The (iltal enld of' thle facial nierve was hreed anid ret i';iitei ill-
ferlorlYl to efl edct t he( liastoi1110•i5 whiichl was mia illta inled by s~t i'('e". Th le
descelidelis ltypoglo"Si was sec(tionied andth 1le jIlONihiial (11(1 wafs sltiir'ý'd to 'klie'
(distal st umpl oh' the donor' nerve ill ail effort to Ipl('5('lo tole inl thle hli¶s('le
Supp)llied( by the lat ter' nerive. Whethier' thle 51)ilmii a(cessorY or)i tic liý pogýlosnil
ner'Ive Should Ia' ut ilized in this, willd 0( of trea';t ing ficial l.ai'alVSis is' m1Iat t ('
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of opinion, but , US elieral rule. hyl)oglossofalcia! anliastomiosis is reserved for
patients whose livelihood depends oi mnluual labor, while t)iillfa.cial anmsto-
MlOS1• is iseIs'eVed for Ill ose \\iose Ose t' jo ) i •ccupatitoni are of a s-edeital. arv nitut ll're.

"Tliere was still all ovl)4,',itol al case in tills series iII whicih 1iol, of tile pro-
(edll'es decl'ilwd velas al)plicalde adid illiwhic iildwelliiig Iiecalaiic'al support
had o be supplied to obviate the unsi.h " vtl deformilitv of tile face. Total loss
of tile pes aliselrillus and ilialbilitv to locate the severed lbranches of the facial
nierve ill its facial d(ist i buit iol were examples. iviig media iiial I I pport
COUld be obtained b\l ilt plh lit tt *loll of fas(ia lata. The skin anid irnniediale
sur bcu •ia ri1ous tissue over tie entitire af.ected side of tlie face were unde|rmined
throtiu.,h a hockiv-stiick inicision over the temporalis nuilisle. Strips of freshly
obtained fascia lata were threaded through tilie deeper sul)stan'ice of thie face, by
nueanls of a suitable fascial needle, in such a manner as to form three loop)s of
fascia, one running. to tile upper and one to tile lower lip and tile third to tle
a1h1le of the mouth. It was important that the fascial loop" incorporated inl
the lips extend past tile mu idline. The free ends of the fascial loops were ad-
iusted and anchored witliii tile teml)oralis muscle and fascia so as to cause

O verc'Orre't iolol of the facial deforni ty. Exces5 skill was excised, tile inliisioni
was c'losed, and a pressure d'ressiilu w\'as al)plitl to) the faice. Aln excellent

1"Iw I(I.; .3 .-- iItm' lime obtained 1 I etweI u di.,,tal sil11111) tu of facial uurxve
;.1i1u1 4 i-l . , ,ltOuis rwer-, giafi tIAke fromi anllterior femoralr
(lIIfalwoli-. a i'' aflt. em raft had bel-n -i timll'(d to proximal S4InII) of

facial icr\, al)mioximately :) mon0lhi earlier.
41377, 7,7 2';;
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cosmetic result whlenl ti1e face was in repose could be obtained with this method,
and slight aniimation of tile paralyzed face occurred when tile temporalis
musc'le contracted (fig. :37).

The meth0ods of treatmient described were employed as indicated by the
patihologic processes a nd thlie condition of tile patient. In tile majority of
cases, it was necessary to explore the facial ielrNe from the geriiculate gangijoin
to the principal i)ranilhes of tile facial (list ributi tol )ecause of inability to
determine preoperatively whether or not mtultiplel areas of daniage to the
facial nerve were present. Wihen more tihan one area of traninma was present,

FiwURE 37.- Left compllet e facial
paralysis corrected bh. fascia lata
implantat ion.

such reparative procedures were employed as the injury to the nerve indicated.
For example, a case presenting three areas of damage to the facial nerve required
(I) a nerve graft in the vertical course of the nerve, (2) primary suture of the
superior branch of the pes anserinus, and (3) neurolysis of the inferior branches
to restore tite aiiatomic coltiiinity of tile nerve.

ANALYSIS OF CASES

Overseas Material

Thirty-eight of the forty-five patients operated on in the European Theater
of Operations for injury to the facial nerve were variously submitted to decom-
pression of the facial nerve, suture of the facial nerve, nerve grafting, and
anastomosis of the facial to the hvpoglossal nerve. In seven cases, reparative
surgery on t1w. facial iierve was not possible.
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Decompression of the facial nerve vas eiplove(l in 10 cases, with S known
successful results (tig-. 38, 39, and 40). One of tile two remlaining patients ill
this group died of men igit is before sufficient time had laipsed to permit return
of function, and no information is available concerning the other. In all of
these patients, the injury to the nerve had occurred in the fallopian canal, the
MeCk, or the face. The degree of voluntary and emotional recovery obtained

FmWRE :38.-R-eturn of functionl of right facial nvrve
after decompression in its mastoid, cervical, and
facial course.

in several cases suggests that, when the facial nerve is severely traumatized,
it would be better, even if it is grossly intact, to excise the damaged area and
effect a repair by primary stiture or nerve graft.

S"uture of the facial nerve, by end-to-end suture of the nerve or of its
branches, was employed in 12 cases, with 11 known successful results. It has
not been possible to obtain a progress report from the twelfth patient. The
defects in these cases ranged from 5 to 23 mm. ThIe were overcome in six
cases by adequate mobilization of tile nerve, so that primary suture was possible,
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\v'I liomit ll)(llle tclisr1oli onI Ithe nlerve ttrirnk. i I ie ot hero six SI ases;(. 1irohihizar i01n
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lI I Isellý(IatIIIn e I II 1 these patI leI It s has Iee w ie IiIIIIcSat1" ihtr v fnhoxIIw II"ri le 111 o'lf
fmnt imn (lio&,s. 41. 42. and 43). In t hose patielit~.- hoWeVer, Who reqlrI IIredl

(lecoiilllessioni as\ell aIs pliillirv sýilt lire to effect a repair'. or InI wvloril it was
irriposSible to IneaIte ari1d snt leille.1 otlibrniof t fht l "Ie~ faianerve, thle resultls

Nerve wnat ii vaccr~omiplishied iii 15 cases. Beeciiise iif the skeptivelsill

l~~~le\~~~ll~~coner iil4i iilill(ll5 () I ng.riii til. l thotlid oh replluri ohfiev
liljries~.ý; part iclllar at tellnt wuxas dir1eeted to thIe folloxvulpf III thlese (cises.

Irom rl eporl lnet ivid front ( 1lalilir'd rei~suren5 It 15 eVIdent t lint volurrtnrtr
Wllr elli01ot inir ONJ)e'4sioli IWIS IWOen restored to thle palrr*lvzed facee iii 7 of thIe I15
pat jelits III \\114)1l1 thIe ariat1orfli j rtiril of I lie Ifaeial flerve was accompll)ishred

lbv nlerve ThetiuZ li eil"il ot her paIt rlets '1) Iris .~ill il it her e~lll(i

Lvti olatir Z_ 5iili0reotdthll ixltii. >IX oh III(. vi'liOt have

lard a reti11111 of vo vtr aridl elliot burl
1 l conrotl0 of th lii' itirl lrillisillrit lilt.e

lIn 'rleri'll. thle ihe-r(e oh hurifetiorial restorat roll olitairieh lbv nlerve rtil,

1ilt inlitrh it variesv wvidely, Ilas beenl (Ifirie sat islaetorv dh~rs. 414 arnd 45). 'Il I e
lilprcssiori exists. however, ihat thle dou'rri iif ret ill- of hireW rIiov'rnerIItS
obl.1trllid \01nir tOli repalir was vfelleted L)v prillla iv slit lire was 11fýl4~r 11

ru~le, In) that lecoveied bv rlleall.s of nrieve &rraft iil. It woluld~ seci11. t hi i''i'iii,

lhint alt hioll~li nierv' 1 ratr .r s feasýihlv arid srltishletolv 1vtlle fr of i repa ni 11rg

deifects of th(, facial nierve Ill thre evenit thait prilliarv' s;liturie cainnolt lie ac(-
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complished, every effort should be made to overcome the (defect by end-to-end
stut ure.

In the single instance in this series in which this method was employed, tile
facial nerve was anastonmosed with the hypoglossal nerve. The return of
voluntary movements to the paralyzed side of the face was satisfactory, -IUt
the emotional response was poor. As previously stated, it is considered that

FIGURE 44.-Return of function of left facial nerve follow-
ing 18-mm. autogenous nerve graft, obtained from
anterior femoral cutaneous nerve.

this procedure should be reserved, as a last resort, for cases in which it is im-
possible to effect a repair either by prinmary suture or by nerve grafting.

In 7 of the 45 patients operated on for paralysis of the facial nerve, it was
impossible to obtain a pathway for neurotization of the facial musculature. In
this group were two patients in whom the pes anserinus and its immediate
branches were so seriously damaged that repair of the facial nerve could not be
effected. In one of these cases, the facial deformity was satisfactorily corrected
by fascial slings. In another of these seven cases, a psychosis developed, and
the patient was returned to the Zone of Interior before nerve grafting could be
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paral%.sis had recurredl after removal of a splinter of bone from thbe miastoid
CAV~t it i t aý general hospital In thle Zonle of Interior. Whle explorationi of tilie
lierve ait that installationi had lbeen Inieffective, the patient was transferred to tilie
Cushiing facial-nerve center, where a nerve graft was necessary to repair the
detfect't.

Ini two cases, thle defect ill the facial nerve had been closed by primiary*N
slitutre. Recovery had not occurredl at the time of the examination inl one of
these cases, but, inl the oilher (fig. 46) there was complete return of motor full(--
tion to all branches of the facitil nerve.

Ini six cases, anatomic contiiiuit v of the facial nerve had been reestablished
I)V nerve grafting,, with return of facial function inl fo ur. In One P~atient,

raheofaca thfp1 erVe
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although there had been no ret urn of facial movements, thle facial toile was
excellent , and the face in repose was, s Illninet rical.

Ill eight cases, anlastomolt ic opevrations hadt( been perIformned. The spinal
accessory andtilte lvpoglossal nerve hiadl b~een used inl two Cases each, with
recovery front thle pa ralysis ill one case ill each cat eg~ory Iit oine ease. t he( facial
nerve hiad bee iet'l nast omloseti with ti t h great a uriculamr netrve. Ill thle thiiree
remliainiiing cases. thle nerve ut ilized to etlect the( aiiast onosis was-ii-i uknown.

liit ilie remuaining, cast's, thle facial nerve haul been explored ill 20, fascial
Sling's had beenl used tot amneliora te i lie facial parilvy'is in 10, niastoidect ota
hatl been performed! in 4, anldv(elritteiiiel and closure of thle wound had been
ac'omuplishied ill 3.

Of tilie 86 patienlts t ra nsfelrredI to thle facial-nerve cenie t i' t thle Cushiing
General H ospitIal, :39 wvere operat ed oil to establish thle natunre of tilie injury to
thle facial nerive, to effect a1 repair when p~ossiblel, or to st udy tilit reparative
process of it facial nervte wh ich hiatd beenl repa ired tit atill earlier (date anti ini w~hiclh
there hiult beeln a returnii of fuinct ion, as. follows:

opmwnn q cams

Dec ni p:rossio r..---------- -------- - -- ------------------------ i

Primar sutref...----------------------- ------------------------------------- t17

E;xploration - ------- --------------------------------------------------- 3
Re(visionl of a bnastoih''lot m - - - - - -- - - - - - - - -- - - - - - - -
Inse~(rthion of fasc'ia latslritngs ----------------------------- ----------

1 Tlte iengtl (j ot ik graft, itsv'i lil thek,' pathlt w ~i~l, fo '-tlln 1 to t2 mill. 'The tihr'u i ll~ ilth, itiiliviiii1i t'am-s
were, resmwtt ~I\ I. 211. 2i. 23. '24 (2 ck'vs., :14, 33~ ý2 cast-, 3 1 (2 v'ai-. 35. 37 (2 cas'r 3 1. ~.741, .ut i 1 62 mmlr.

Tell patitieit s whit had been opt'ratt'd oil lilIisit'essfullv btefore t heir t ranlsfer
to t he facia l-netrve cente I c' ere sublject ed to fuirtherci opera tion ait the ceint er.
The t tft't iin thit nu(rve wals closet 1) hv ineatis oi t agoraft ~ii 6 cases anti inl 1 by
Priimaryv slit ures. I ecompres~sion of thle nerve was slufficienit ill three inst ance"s.
N inle pa itieits wh o bad b heen opera tedI of) ('sewliert'1 ii suictessftill ,iv eventua lly
revealetd evidlence of spontaneous iretcovery front tlie( paralysis and1( therefore
requiriiedl io furitheri surg-ery.

TIhe adequnate t reat men t of fatcial pa ra lysis shiouild inicorpora te not only thlit
spe'cific repa ir of the lesion of t hi( fa (iui nert'tve hu11t also t herapy dhoh l'(tetItowanro
thei( uis('itat rv iii an o'fol' to preovenIt unidueo sagging ainit perniai icnt streto'iiing
of thle soft t issues. of t it' paralyzed Skito of t hit face. 'Thiis is parut icularly true if
it. is e'xpected tht the i( par'alysis wili e'xist for a1 'onisitderablel periotd of I iln'.
1Permiallent saggin g of thle Soft t issues antd at rophy~ of thet ni usvles will he rt'-
ttuo't' to a mlinininuii if mnechialiical support, daily mo'ssagt', aiit t'lteotrical stImmi-
lat ion art' iiistit uted tearly. lIn this series, tithe paralyzed mnuscles of tilit face w'r'
supplor'ted by' adhesive tract ion or' by fascia lata slinigs. It would se'mn that thte
latter nit'thmio of support would be more de'sirable, iiot only because it providtes
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more natural support to the paralyzed face but also because permanent cor-
rection of the facial asymmetry is obtained in the event that functional restora-
tion of the facial nerve fails to occur. Experience with this method in a number
of cases in this series, however, seemed to indicate that its employment may
jeopardize the attainment of the maximum degree of functional recovery of the
facial nerve through severance of the smaller branches of the nerve in tile face.
The danger of injury or infection of the cornea may be minimized and epiphora
may be benefited by lateral tarsorrhaphy.

ASSESSMENT OF RESULTS

All surgical procedures described for the treatment of peripheral facial
paralysis proved to be of value in this series in mitigating the palsy presented by
tile battle casualty. It should not be expected, however, that tihe physiologic
function of the facial nerve can be restored to normal by the employment of any
method of treating facial paralysis. Decompression, end-to-end suture, and
nerve grafting of the facial nerve restored the physiologic function of the nerve
to a variable degree in the majority of instances and permitted the greatest,
possible return of emotional response to the paralyzed face. This latter aspect
of tile palsy was of greatest concern to the patient, and it was only by reestab-
lishing the original neurogenic pathway from the cerebral cortex to the facial
muscles that the maximum emotional recovery could be attained. Although
spinofacial or hypoglossofacial anastomosis frequently resulted in better volun-
tary movement of the facial musculature than did the other procedures men-
tioned, tile emotional response was usually inferior. In addition, such anasto-
moses commonly pro(tice(I associated movements of the face on swallowing or
moving the shoulders whi(ht were annoying to the patient. The degree of
symmetrical response of the face to emotional stimulation after any of these
operations was influenced by the patient's ability to depress the play of emotion
on the normal side of the face while overaccentuating the opposite facial move-
ments. This could best be accomplished when the normal pathway for the
transmission of such impulses from tile cerebral cortex had been restored.

RECOMMENDATIONS

Final evaluation of tile results obtained in those cases in this series in which
the injury to the facial nerve was repaired at the facial-nerve center, Cushing
General Hospital, is not yet possible. As of July 1947, progress reports have
been received from only two patients; both were subjected to nerve grafting, and
both have had a return of facial-nerve function.1 4 It is not to be expected,
however, that the results likely to be obtained will compare favorably with the

14 Since preparation of this section, Dr. Lathrop has attempted to obtain progress reports from other patients who had
been subjected to nerve grafting. Unfortunately, the number of replies received have been insufflicient to make any addi-
tional estimation as to the degree of recovery.-J. B. C., Jr.
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results ob~tained( iii t hosw( patienlts ope'ratted onl inl tili- European [lient ii of
Opera tions' Its inl nialiv inst aiices thle Iillsv had existed for loiiý,'r t hanl a year
wi e'n operatilonl was undertaken. Clin iical exlperliei ie seemlls to iii( Iica t that
lie (degree of recovery ob~tainied by restoration of thle a nat omwl cont inuit V of
lie facial nerve after a facial pallsy* liats existed for longer t li11 i 6 mlon t hs is not

as sat isfact orv as thlit obt a iiid whele repar. Is, carried ou t ai tiealie (l21fii ilt e.
Thle degre-e of recovers' of thle function oif thle facial nerve old a ilie Iin the

series of patijent, operatedl onl ill tlie( Eurlopeanl TIlieat er of O)perations whenl

decomipress ion, prinllarv sn t iir", an 111 erve grafting of thle facial nierve were
acom )1ips'hied demlotist rates thle feasibility, of t hese mlethlods of t rea ti ng. pen ph er.-

ill facial pals'y of traluiliat ic originl whenl the lesion of th leierve is distill to thle
geiiclla ('gi ngion. P i logic-al to aIssu tll ii 1 t11 t1( le aXimmre r of fniic-

tionl that ecali occur. inl at pa ra IyzedIno rnrei scom(01plex vanl be obt aiu ied
onil : byN rest orailion of lhe origi nal s;tatius of thle comp l)ex i nsofil r as, possiblde.
This" assuim Pt ionl hias beenl verified b)y a nimal eXperimeuivitat ion anid is at te(st ed to
byv those, snilgeouls. whlo have had expeRIenCe Withi spiliofiiciall or. lipoglossofacial
a uiiist oilo-weSi.,a well as wit hi decomprtiessionl, pr~imaryi' Slitulre, or. n erve gra ftinig
of the, fa cialI nerve to effect rest ora tion of vol uuit ar iv an viell~ot ioliia res'poiise to a
pa rnlvzcd race. it Nvouild seenm 1(visa Iile, t icrefore. to est abIish facia I-nerNve

cenit ers early. Ill thle event of a iiothler wvar, ill order that calsul ties present ing,

facial-li erve pa rnlyses mighit pol~i~~pt lY receive Owli benefit of t ho'se mletIo Is, of
trealtmen it thlit best suiit 'thle Ini ~ividuail case. It wvould also s-eeml ad visalble to
rist it it e it pr~o"Iml no 1Ww nc coldJd be rai-ried oti by tit(, faiwin-iierve celit ers.,

ill tilie event th le eces'sity iliose for tlhir lformaittionl, thlroughi which tho-se pat ieilts

exhlibit itg a1 pa nIl vsis of tlie( facMialiierve could~ be iissuir-ed that tlie( met hlod of
trea tilen t inslt itlit (I %%vas, oiie thaiit offered tlie( gren te(St 0 lplortuiliitvN of oh t a iliiii
lie Ili1axi lill~l 1ini101mtlit of revcovery possible at a1 tillev w lien thle gieil t ('St beiefit

couldl I h exlpect ed
The ( facial nerve shold~~~ he exp~lor'ed ill ever 'y paitienit presvii ti ~g. a facial

lparallIs it s a result of a1 wvound of thle face, rieck, or temiporail blone ili whom it
ii igu2t i ye faradl~lic responlse on) el(ct rica I test igr of thle facial in i1scles lins beenl
obt1a ined'(. Tlliis policyv would allow exact evallia tionl of tlie( t rauli ma s'list ained

hv i lie facial lineve, wouild permlit ie( inst itulit on of thle forml of treatment best
sulite to( tilie speciall case, lili( wvouldl prevenit a palsy from con t iii lilig, for a

period of imei (letriieneit at to thle (legree of recovecry dut lilit mght be exp~ect ed
froni) thle inst it ution of thle co rr(ect t reatilent.
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Diseases and Injuries of the Eye

The following tables prepared by the Medical Statistics Division, Office of
the Surgeon General, present statistical data on diseases and injuries of the
eve in the United States Army during World 1 ar II:

TABLE L.-Number of admissions to hospitals and quarters for diseases of the eye in the United
States Army (worldwide): By diagnosis and year, 19.12-45 (exclusice of outpatients)

I Preliminary ([at a base I on sample tabulat ions of i I i 'I[nat xned Heal records]

Diagnosis 1!42-45 1942 1943 1944 19-5

Nit inber [ Ni tinber Nit •naer Nn mber Nit tither

D)iseases of the eye, total - ------- 210, 534 25, 624 (it, 61W C 64, 439 50, 855
Refractive errors, total -------------- 28, 809 2, 484 13, 625 6, 635 6, 065
Djiseases of the conjunctiva, total ----- 57, 992 8, 578 17, 970 16, 539 14, 9005

Catarrhal conjunctivitis- ......... (35, 251) (6, 119) (12, 589) (9, 688) (6, 805)
Granular conjunctivitis (trachoma)_-_ (826) (164) (351) (171) (140)
)ther and unspecified ------ (21, 915) (2, 245) (5, 030) (6, 680) 7, 960)

Iritis, total ------------------------ 8,382 954 2,268 2, 775 2, 385
D)iseases of the cornea, total -------- 18 , 357 2, 213 5, 550 5, 624 4,970

Corneal ulcer -------------------- (8, 777) 1,246) (2, 495) (2, 641) (2, 395)
Keratitis ------------------------ (7, 606) (789), (2, 223) (2, 514) (2, 050)
Corneal opacity ------------------ (1,772) (162) (772) (383) (455)
Conical cornta- ---------------- (202) (16) (60) (56) (70)

I)iseases of the retina, total ---------- 3, 832 670 1,462 945 755

l)etachment of retina --------------- (956) (93) (314) (284) (265)
O)ther and unspecified -- ---------- (2, 876). (577) (1, 148) (661) (490)

D)iseases of choroid, total ------------- 5, 217 493 1, 603 1,521 1, 600
Detachment of choroid ------------ (7) -------- (1) (6)
)ther and unspecified ------------- (5. 210) (493) (1,602) (1, 515) (1, 600)

D)iseases of the eyelids -------------- 20, 744 3, 0-12 6, 435 6, 137 .5, 1:30
Bhlepharitis ----------------------- (3, 624) (445) (1,061) (1, 128) (990)
Hordeolum ---------------------- (8, 235) (1,354) (2, 586) (2, 560) (1, 735)
)ther and unspecified ------------- (8, 885) (1, 243), (2, 788) (2, 449) (2, 405)

Other diseases 3f the eye, total ------- 67, 201 7, 190 20, 703 24, 263 15, 045
Amblyopia ----------------------- (6, 260) (615), (3,317) (1,293) (1,035)
Cataract ------------------------- (3, 523)! (399) (1, 459) (870) (795)
Glaucoma ----------------------- (1,203) (140) (458) (310), (295)
()phthalmnoplegia ------------------ (818) (122) (353) (168) (175)
Strabismus_ ----------------------- (9, 950) (1,454) (4, 620) (2, 2:36) (1, 640)
Opt ic atrophy, not heretditary_ (1, i50) (139) (517) 24-1) (210)

Pterygium ----------------------- (12, 776) (2,411) (4, 204) (3, 526) (2, 635)
Other and unspecified ------------- (31, 521) 1, 910) (5, 77.) (15, 576): (8, 260)

NoTF.-Figures in ptarenttheses are ttbtotals.
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TABLE 2-- ??,,rher of admissions to hospitals and quarters for diseases of the eye in the United
StaLs A rmy (ci.'n .. ,', '.7. ' .... By diagnosis and year, 1942-45 (exclusive of
outpatients)

I'rrlimilnary data based on sample tabulations of individual medical records]

l)iagnosis 1942-45 1942 1943 1944 1945

Nu mber Nu mber Number Ntu mber Nu mber

Diseases of the eye, total ---------------- 126, 436 20, 864 52, 245 34, 432 18, 81)5
Refractive errors, total --------------- 1 18, 053 2, 128 1i, 500 2, 575 1,850
Diseases of the conjunctiva, total -----_ 27 119 6, 673 11, 190 6, 001 3, 255

Catarrhal conjunctivitis -(------- (18, 649) (4, 813) (7,930)1 (4, 166) (1, 740)
Granular conjunctivitis (trachoma) (538) (138) (240)1 (90) (70)
Other arid unspecified ------------- (7, 932) (1,722) (3, 020) (1,745) (1, 445)

Iritis, total ------------------------ 5,025 771 1, 710 1, 469) 1 1,075
Diseases of the cornea, total ----- 10, 452 1,865 4,055 2, 717 1,815

Corneal ulcer --------------------- (4, 780) (1,020) 1, 805) (1,200) (755)
Keratitis ------------------------ (4, 294) (695) (1,575). (1,229) (795)
Corneal opacity ------------------ (1,225)1 (1:37) (620) (243), (225)
Conical cornea -------------------- (153) (13) (55)' (45) (40)

Diseases of the retina, total ---------- 2, 845 603 1,250 582 410
I)etachment of retina --- ---------- (709) (78) ( 2 7 5), (191) (165)
Other and unspecified ------------ (2, 136) (525) (975) (391) (245)

"T ,:eases of choroid, total . ---------- 3, 255 417 1,265 798 775

lDetachment of choroid ------------- (3) ------------------ --(3)
Other and unspecified ------------- (3, 252) (417) (1, 265)j (795) (775)

Diseases of tie eyelids --------------- 9, 794 2, 266 4, 025 i 2,283 1,220
Blepharitis ----------------------- (1, 453) (309) (615) (349) (180)
Hordeolhm---------------------- (3, 843) (989) (1, 470)' (949) (435)
Otther and unspecified -------------- (4, 498) (968) (1, 940) (985) (605)

Other diseases of the eye, total ------- 49, 893 6, 141 17, 250 18, 007 8, 49.5
Amblyopia ---------------------- (4, 754) (555) (3, 005) (739) (455)
Cataract ------------------------- (2, 460)1 (346) (1,270) (519) (325)
Glaucoma ---------------------- (934)1 (122) (420) (227) (165)
Ophtlhalmoplegia ----------------- (591) (108) (285) (93) (105)
Strahismu ----------------------- (7, 866)! (1, 294) (4, 165) (1, 467) (940)
Optic atrophy, not hereditary- ----- (941) (128) (475) (213) (125)
Ptervgiu ------------------------ (7,891)1 (2, 003) (3, 065) (1,743)' (1,080)
Other and unspecified ------------- (24, 456) (1, 585) (4, 565)( 13, 006)I (5. 300)

NOTE.-Figires in parentheses are subtotals.
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T.katE 3.- Number of admissions to hospitals and quarters for diseases of the eye in the
'itiled States Army (o'erNeas): By d(ijonosis and year, 1942-.55 (exclusive of outpatients)

[Prelininary data based on sample tabulations of individual medical records)

Diagnosis 1942-45 1942 1943 1 144 14,5

Nu tuber Nu mber Nu tuber Nu tiber Number
Diseases of the eve, total -------- 84, 098 4, 760 17, 371 30, 607 31, 960

Refractive errors, total -------------- 10, 756 356 2,125 4, 060 4, 215
D)iseases of the conjunct iva, total .- - -- 30, 873 1, 905 6, 780 10, 538 11,650

Catarrhal conjunctivitis ---------- (16, 602) (1, 356) (4, k,.sj '5, 522) (5, 065)
Granular conjunct ivitis (trachoma) - (288) (26) (111) (81) (70)
O)ther and unspecified ------------- (1 3, 983), (523), (2, 010) (4, 935) (6, 515)

Iritis, total .................. 3, 357 18:3 1 558 1,306 1,310
D)iseases of the cornea, total --------- 7, 905 :348 1, 495 2, 907 :3, 155

Corneal ulcer --------------------- (3, 9979 (226), (690) (1,441): (1,6410)
Keratitis ------------------------ (3, 312) (94), (648) (1,315) (1,255)
Corneal opacity ------------------- (547)1 (25) (152) (140) (230)
Conical cornea ----------------- (49)' (3) (5)1 (11) (30)

Diseases of the retina, total ----------- 987 r 67 212 363 345
D)etachment of retina ------------- ( 247). (15) (39) (93) (100)
Other and unspveifi( .------------- (740) (52) (173), (270) (245)

1)is•easvs of choroid, total - ----- 1,,962 76 I 338 723 825
D)etachment of choroid -- ------- (4) --------- (1) (3)--------
Other and unspecified ------------- (1,958) (76) (337) (720). (825)

Diseases of the eyelids ---------------- 10, 950 776 2, 410 3, 854 3, 910
Blepharitis ---.------------------- (2, 171) (136) (446)1 (779) (810)
Hordeolum ---------------------- (4, 392) (1365) (1, 116) (1,611) 1, 1,00)
Other and unspecified --.- .- ------ (4, 387), (275) (848) ( 1, 464) (1,800)

Other diseases of the eve, total ---- 17, 308 1, 049 3, 453 6, 256 6, 550
Amblvoplia ----------------------- (1, 506) (6) (312) (554) (580)
Cataract ------------------------- (1,063) (53) (189) (351) (470)
Glaucoma -------------- (269) (18) (38) (83) (130)
()phthalhnoplegia ------ ----------- (227): (14) (68)' (75)ý (70)
Strabis•nus --------.-- -------- (2, 08-1) (160) (455) (769) (700)
Optic atrophy, not hereditary ------ (20P) (11) (42) (71). (85)
Pterygium ----------- ---------- (4, 885)' (408) (1, 139)i (1,783) 1,555)

Other and urnspecifiedl-__--------- I (7, 065): (325) (1,210)1 (2,570)i (2, 960)
_ _ _ _ _ I a

NOTE.-Figures in parentheses are suibtotals.
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TABLE 4.--Admission rates for diseases of the eye in the U'nided States .-Army (worldwide):
BY hiaylosis and !ear, 19 .2-.5 (closiu. of o dtmtientx!

[l'relimiiary ,Ita ba.,wd on sanwih tabulations of ildividt•al ieaiteal records]

IRate expresse, i :as number of ad ni;issions per annum per I ,(X) average strength]

Diagnosis 1942-45 1942 1943 1944 i1945

i Rate Rate Rate Rate Rate

Diseases of the eve, total ---------------- 8. 26 7. 90 10(. 13 8. 27 6. 71
Refractive errors, total - .------------ 1. 13 . 77 1. 98 . 85 . 80
Diseases of the conjunctiva, total ----- 2. 28 2. 64 2. 62 2. 12 I. 97

Catarrhal conijtnctivitis --- -------- 1. 39) (1. 90) (I. 4) (1. 2-1) (. !0)
Granular conjunctivitis (trachoma)- (. 03) (0. 05), (. 05) (. 1)2) (. 0)2)
Other and unspecified ------------- (. 86) (.69) (.73) (.8) (1.05)

Iritis, total -------- ----------------- 33 . 29 .33 36 . 31
D)iseases of the cornea, total --------- . 72 . 68 . 81 72 . 66

Corneal ulcer ---------------------- (.34) (. :9) (.37) (.33) (.32)
Keratitis ------------------------- (.30) (.24) (.32) (.33) (.27)

C, t•., ,puciy _ ------------------ (i .3 ) (.05) (.11 ) (.05) (. 0f)
Conical cornea ------------------- (. 01) (0) (. 01) (. 01) (. 01)

Diseases of the retina, total ---------- . . 21 . 21 . 12 . 1

1e)etachiment of retinat --------------- (. 04) (. 03) (. 05) (. 04) (. 03)
()the'r and unspecified -------------- (. 11) (. 18) (. 16) (.08) (.07)

1)iseases of choroid, total ------------ . 15 . 2 . 20 . 21

)Detacliment of choroid ------------- (0) ---- . (0) (0)
Other and unspecified ------------- (. 20) (. 15) (.2:3) (.20) (.21)

Diseases of thle eyelids, total --------- . 81 . 94 . 4 . 79 . 68
Blepharitis---------------------- (.14) (.14) (. 15) (. 14) (.13)
Hordeolum ---------------------. (.32) (.42) (. :38) (.34) (.23)
Other and unspecified ------------- (. :35) (. :38) (. 41) (. 1) (. :32)

Other (diseases of the eve, total -------- 2. 64 2. 22 3. ()1 3. 1i 1. 98
Amilyopia ----------------------- (.25) (. 19) (. 48) (.17) (. 14)
Cataract ------------------------- (.14) (.12) (. 21) (.11 ) (.10)

GIaucoma ------------------------ (. 05) (.04) (. 07) (. 04) (. 04)
Ophtlialmoplegia ------------------- 3(.0) (. 0) (. 05) (.102) (.102)
Strabismus ----------------------- (. 39) (. 45) (. 67) (.29) (.22)

Optic atrophy, not hereditary ------- (. 05) (. 04) (. 08) (. 04) (. 0m)

Pterygium ------------------------ m(.5)) (.75) (.61 ) (.45) (.35)
Other and unspecified ------------- (1.2:3) (.51)) (.84) 1.99) (1.08)

NoTE.-Figures in parenth(-ess are suhtotals.
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TA.ii,t 5.- Admisision rates for disase'r of the e~u, it, flic I 'ni'!d States ..IrmY/ (continental

I "ired State's): BY diIl,,to ,.sis and yetar, 19 '2 pi (exrcl'usv.eh' ef octpaticeni.)

[Pre I cic iriarvy thal hta.M' t ;ci(Ls I I ahcl aI oiob 3f1lV 1 1 iMlI VIin- ul I jia i(icI [e aI r, Isr I

(Rate expressed ais nuru•er of vimzluissi•nlus 1wr ailmun, per I.(cXo) a tc'ragc strength)

I )iaguosis 1942 45, 1942 1,43 19,4 1943

lRae Rate j Raite l'de Rate

I )Iiea.es, of the eve, total 8. 58 7. 85 10. 08 S. 67 6. 45
RIefract ive errors, total 1. 22 . S0 2. 22 . 65 . 63

I)isease, of the conjaujc tiva, total- I. 85 2. 51 2. 16 I. 51 1. 11
('atarrhal conjunctiviti,:u_ (1. 27) (1. 81) (I. 53) (1. 5) (. 60)
(,ramdar conjinctivitis (traclioch a)_ (. 04) (. 1)5) (. 05) (. 02) . 02)
)ther am , tuni pecifl'.- - - - -........ .. -. 5-.5 1 G5) (. 58) ,.44) (. 41

Iritis', total--- .34 .29 .33 .37 .37

I)iseases•of the corteia, total- - -------- . 71 .70 .78 .68 .62
Corneal ulcer_ - ------------------- (. 3) (.39) (.35) (.3) (. 26)
Keratitis - - ---------------------- (. 29) (.26) (.30) (.31) (.27)

Corneal opacity- - ----------- (. 08) (.- -5) (. 12) (.06) (.08)

Conical cornea ------------ (. 01) ( 0) (.01) (. 01) 01)
D)iseases of the retina, total -.-.-.-----. - . 19 .23 .24 . 15 . 14

l)etachcnent of retina ------ ------ .05) (.03) (.05) (.05) (.06)
Other and un.specified ------------- (. 14) (.220) (. 19)) ( (. 08)

l)iseases of choroid, total ------------ 22 . 16 24 . 20 . 26
l)etachnment of choroid -------------- (0) ---------------- ()--------
Other and unspecified -_------ ---- (.22) (. 16) (.24) (. 20) (.26)

Diseas.es of the eyelids --------------- .66 .85 .78 .57 .42
Blepharitis -- -------------------- (. 10): (. 12) (.12) (.09) (.06)

Hordeolun ---------------------- (. 26) (.37) (.28) (.24) (.15)
Other and unspecified ------------- (. 30) (.36) (.38) (.24) (.21)

Other diseases of the eye, total -------- 3. 39 2. 31 :3. 33 4. 54 2. 90
Amlyopia ----------------------- (. 32) (. 21) (.58) (. 19) (. 16)

Cataract ------------------------- (.17) (. 13) (.25) (.13) (. 11)
(Glaucoma ------------------------- - (.06) (.05) (.08) (.06) (. 06)

()phthalmoplegia ----------------- (.04) (.04) (.05) (.02) (.104)
Straism ----------------------- (.3) (.40) (.80) (.37) (.32)
)ptic atroplhv, not hereditary-......-(. 1)6) (.105) (. 09) (.1)5) (.104)

Pterygium_ (. 54) 75) 59) 44) 37)
Otther and un.pleeified ------------- ( 1. 67) (.59) (.89) (3. 28) (1. 81))

NOTF.- FigUres In vare'entheses are suhtotals.

41 T7 , :. 7
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TAB.E 6.--Admi.•.ion rates' for d.sc•s•s qof the, c'ft in Ith, 1'ifited Stats .Armyl (orersea.). ByI
thapio).sis ,nid Yciir, I1)., 2 ;-5 (evrc ,•'• c of o tpatieivitts)

IlrvelJlnrll~ry h|klal balsed• Oil salzijl)ItIh u ~t lal [lole. o[ iuiivi~lilal riielJPie records]

liRate expressed a Ls nu iti w'r oif a,)I[ misiiiii pr w uruutru per I I(O ) a,%e r e trentr, hI

I )i'a"14sis 19-12-15 1942 1943 1944 1945

Rat, IRdt Ra•te Role Rate

1)iseases of the eye, total_ 7. 83 8. 13 10. 29 7. 86 6. 88
Refractive errors, total I. 00 . 61 I. 27 1. 06 . 91

)iseases of the conjiltictivxa, total- 2. 88 3. 26 41. 01 2. 76 2. 51
Catarrhal conjleCtivitis I. 55) (2. 32) (2. 76) ( I. 45) (1. 09)
Granular conjunctiviti. (tr:achoma)- (. 03) (. 04) (. 06) (. 02) (. 02)
(M!,er :.,ol ui.-jwcificwd _ (1.20) (. 90) (1. 19) ( 1. 29) (1. 40)

Iritis, total ---.- -31 3 .33 .:4 .28
Diseases of the cornea, total ---------- . 74 .59 .89 .76 .68

Corneal ulcer ---------.- - (.:8) (.38) (.42) (.38) . 35
Keratitis ---------.---. -------- (. 31) (. 16) (.38) (.14) (.27)
Corneal opacity ...------- (. )5) (.04) (.09) (.04) (. 05)
Conical cornea- ------ (0) (.01) (0), (0) (. 01

Diseases of the retina, tot l1 .09 . II .-13 W. 1I0 .07

Detachment of retina ---- (. 02) (. 03) (. 02) (. 02) (. 02)

Other and unspecified ------ ------ 07) (.08) (. 1) (.08) (. 05)
Diseases of choroid, total ------ 18 . 13 . 20 . 19 . 18

I)etachmnent of choroid - --------- (0) ---------- (0) (0) --..

Other and unspecified -. 18), (. 13) (.20) (. 19) (. 18)
Diseases of the evelids ---- ----------- 1 02 1.32 1.42 1.01 .84

Blepharitis -------- - ---------- 2) (.23) (.26) (.20) (.17)
Hordeolumn --------- --------- 41) (.62) (.66) (.43) (.28)
Other and unspecified --- (. 41) (.47) (.50) (.38) (.39)

Other disease.s of the eve, total ------- I. 6 1 1.80 2. 041 1.64 I. -1
Am blyop -i, ..... ... .... (. 14-) (. 0) (. 18) (.15) (. 12)

Cataract (. -I() (. 09) (. I I) (.09) (. 10)
Glaucoma -----------------.. (.03) (.03) (.02) (.02) (.03)
Oplithalmoplegia (.02) (. 02) (. 04) (.02) (. 02)
Strabismus- ... (. 11) (. 27) (. 27) (. 20) (. 15)
Optic atrophy., not hevreditatry---__-(. 02) (. 2) (. 02) (. 02) (. 02)
lPteryvgimn _ _ (.45) (.71) (.67) (.47) (.33)
Other and mls)pecified_ --- (.66) (. 56 ( 73)! (. 67) (. 6-)

NOTE.- Figures in piarit hesvs are subtotals.
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TAt.iU. 7.-- ncid~hc nc f (ist (is,' .f th, I fi" in tho I 'nit d t,,t Su(t .l rm ( worldwide):
B yt dill(It .'s ,s l,9 "< " 1,.•-

Wlkrtliin aiiury d L:, I wi il;ý h I :II I l:uLlhI I of i i I, IIl% ]I ,lI c:I recor IdsI

[Hatie c\jiri'.ss, as nuffiit"..pr a11i11 ItuttrtiI IlKN) meirage strijigvtlij

I )iagflnoss "l'lt:1 (,Ztst,s 1,1rima~ry" Svcotndhr y Twatl ca;se,• IPrimarty
Sliglito•<is d iagn~osis diagnosi<si'

.\*i' Iidi r : mi,'
1 cr .\'it ,nPer Rate R tle

S)ieasv. of t he vNe, total 226, 0841 115, 294 I 10, 790 14. 71 7. 50
Refractive errors, total- 47, 450 12, 700 34, 750 3. 08 . 83
l)iseascsý of the coujunctiva, total -15, 64N 31. 44-1 14, 21)5 2. 97 2. 1)5

Catarrhal conjunntivitis (2.1, 253) 16, -193) (7, 760) ( 1. 57) (1. 08)
(Granular conjuiinetiviti, (trachmina) It 1) (3 11) (1I)0i) ( . 03) (. 02)
Otiher and unsitecified 21)2. 985).1 6-1I6)10) (6, 345) (1. 37) (. 95)

Iritis, total ---------.. 7. 865 5. 16) 2, 705 .51 .34
l)iseases of the cornea, total- ._. l,-179 10, 59. 8, 885 1. 27 .69

Corneal ulcer (S, 221) (5, 036) (3, 185) (.53) (.33)
Keratitis -------------- (6, 839) (-, 594) (2, 2-5) (.45) (.30)
Corneal otpacity------ .(4, 258) (838) (3, .420) (.28) (. 05)
Conical corneat - - - 1 161) (126) (35) (.m1)) (.m1)

S)iDease.• of the rettina, total 4, 325 1,700 2, 625 . 28 . 11
De)tachment of retina . ( 1. 219) (549) (670) (. )8) (. 04)
()ther and unsp)cCified_ (3, 1I06) ( 1, 151) ( 1, 955) (. 20) (. 07)

I)iseases of choroid, total 6. 121 3, 121 3, 001)0 . 40 . 20
e)etachmnent of choroid ( 21) (6) (15) (0) (0)

(I)ther and unspecified -6, 100) (3, 115) (2, 985) (. 40) (.20)
D)isease-s of tile evelids. 18, 797 11, 267 7, 530 1. 22 . 7:3

Blepharitis-... (:1, 953) (2, 118) ( 1, 835) (. 26) (. 14)
llordeolun ---------. ( 6. 125) (4, 295) (1,830) (.40) (.28)
Otther and uns))ecified_ -_ (8. 719) (-1, 854) (3, 865) (.56) (. :1)

O)ther diseases of the eve, to t al -76, 398 39, 3098 37, 090 4. 98 2. 55
Amblyopia---------- 9, 903) (2, 328) (7. 575) (. 64) (. 15)
Cataract -------------- 5, 775) 1, 665) (4, 110) (.38) (. 11)
(laucoma- - ------------ .. -1(1)5) (605) (81)0) (.09) (.04)
(llhthalrnoleih ... (I, 0138) (34-3) ( 695) C. 07) (. 02)

Strahisnis .-------- (8, 871) :3. 876) (4. 995) (.58) (.25)
)ptic atrophy, not hereditarY ( I. 704) (494) (I.21) (. II) (. 03)

l'tvrygLiunn -_ - - (8, 876) (6, 161) (2, 715) (.58) (. 40)
Otther and |mispecified ------ (38, 826) (223, 83:6) (14, 990) (2. 53) (1. 55)

NOTE. - Fitairis in Iiruntli-'t ' :mif. Uhl all.
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TBI.i- .. .1dmissions for c!ic inj' ri.s and 1 O nds atmonil hattl-' cns altiis• in tht, I "todl Sttwe
.Army : By c misalirc' afiW 0, ' I)Dceim!ici/r 19,1 l throtgh 31 DIocenifi r 19,1,3

1l'rt-lirninar, dat0. bhasd on tabulan oni of iridivuidwlal medlical recordsl

Alimnissitons

('ausative agentl

Number Rate I Percent

Biattle ij urie-v and worteids of tihe ,v. 46S 0. 21 100. 1i
Biomh and bomb fragment - ------ 20 01 4. 3

Shell, shell fragment, and llak 236 lO 50. 1

Bullet, machinegun, rihle, etc- 30 0 1 6. 4

Land mine, boobytrap -..... -14 02 9. 4-
(Grenade and grenade fragntinti 17 0. 3. 6
lExplosion, amnmnition, wapon. and other 12 0II 2. 6

)ther and tnspr,-cified 109 05 23. :1

I Rate expressed us number per annum per lit() average strength ij the total oversea areas.

TALE 9.-Admissions for cye iji,'ies and wounds among battle casualties in the toitcd
States .A rmyt: By c'ausative agent and theater, 19.1.;

[|'relininary data hased on sample tabulations of ildividul maetiial records]

IRate expressed as numner of alnuLssioris per annumn per 1,,mi average strength]

Total over- Mediter- South- Central
('ausative agent seas Europe ranean west and South Other areas

P'acilie Pacific

1Ai1 I11- Ain m I A•i In- V1i mi- NiNu in-'il-
, her Ratf ber ,Rate, ber Rate her Rate tir Rate ber , Rate

BIaTtl Iinjurie'and \%vo ti Is of f i v._ v 7, W05 2.1)4 5. til4) 3. 37 1, 610 2.48 321 0.59 195 0.44 21) 0.04
Itllomi and hurnol fragment ---------- 18i5 .05 13) .1A8 30 .05 2-) .04 5 .0 ............
Shell. shell fragment, and flak ------- 4, 675 1.21 '3.425 2.04 985 1.52 1N) .29 95 .21 10 .o2
HullOt. machinegun, rifle, etc - tAS5 it" 46'5 .'27 65 . 1t) 45 .07 1 25 . 5 .01

Land mine, hoobytrap ------------ i9,5 .1 9 4 W5 .30 .2) 2 f) 10 .2 --- ------ ------ ------
Grenade and grenade fragment -. IN) . 13 334 .2 75 .12 W1 06 45 . 10----t---

Exnlosiorn. ammunition. Weapon,
and other ......................-.. I) o5 lIt) .H; 45 0.7 34 1) 5 .01 ------------

Other and unspecified ------------ 985 .21 715 42 ?2o2 .34 25 .05 2 .05 5 .01

No battle eases were directly adlmitted in the continental United States.
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Personal Experience of a Blinded Casualty

A letter, writ teln to thle constultant inl oplit mlrliroloov inl the Office of thle
Silr-geotl Genleral., relates t lle per.sonal experienices of a b~lindl~ed soldier who was
the first patient to entter t he Vaflevy Forge General Hlospi tal Eve (Center tijiter
the Army blind programn and who Iaiter ret urnied to thle inst itut ion as blind
conisult anit. Four years after the enld of thle war, lie was sliccessf tlly* operatinig
at sli~o) of htis own. Thii, letter is tincluded its part of the history of the blind
iptoogtai because It is typical of how onle man11 learnied to adalpt himself to hlis
bilindness, and did it so successfullY that hie was able to teach others what hie
himself had beenl talught.

MAYi 18, 1946.

As %-oi probabl u rerineni er, f ieallv Va, orge (4-nerurai Hosp~ital waý openedI it) patjerit s
ili March, I1943. S14gt * * * arid ( I were t I i verY first I)n d l( pat ients to Ihv ad(Il Iit ited( to tdie
hiospit al: t ha was oil Easter morniinrg, April, I 943 * * *.

Du)irinig nmy four mnitoih' st ay at the hospital, I needed very' little iriedicatiori. There-
fore, I spent hialf the time at mYi home ill Lebanlon. Sgt. * * * neveded a lot of work (lone onl
his face. There was rio program set upj to take care of lie rehiabilit at ion of stuch personnel
with the condition of hilirclriess. Blit soonl sorire arrangements were rradt, arid a Mrs. Post
was transferred from W\ashirigtori to Valley' Forge to handle (dut ies as a recreat ionral worker
for Ried Cro~ss Althouighi riot aut horized to do so, she started to give Sgt . ***arid rme somie
training inl t vping arid Braille. She was niot a t eachier, bint shit did i fiei jot) inl showing iis

soft)i, of lie thlinrgs we couild learn to do. She gave if.s Braille pla~vinig cardls and~ shiowedl irs
how to play ('liriest- Checkeýrs and~ ordinarY checkers. A.lso, tlhe Red Cross imade arrangen-
inerus for us to receive Braille watches from the Ameoricani Foundation for the Mlind. La ter,
.lek"1ral talkin!4 hook machines were received arid I know that * * * and I starteid to (hi) sorme
reading. The Red (Cross tried to interest uts inl stage shows as well as certairn t 'ypes of mnovies
that were sliowrt if intlie, hospit at aluditoriumi. Sut* * * had tearlied l o wVeavet mats in 11w
C'aimp ar.~ori Stat ion Hospital inl Colorado, where we were treatedl after the luooh 'v trap)
exp~losioni inl that camp. Tlw1iuc were worked onl a wvoodeni framet onl which were flails to hold
tlhr ,ot toril warpi. Hoi riiade hot padls, place mnats arid doilies, all of differenti colors arid design.
It waý a ( ;ra v L ad 'v, a Mliss Pat tersorn of C olorado Springs, who had instructed himir. At
\"aill. ' v omn. Inl 'iowed finl- how to we-ave, arid * * * arid I spent otur tunev weaving rmats,
lk'teniirig to t lie nalkimig hr iký, It*yping, andi learning Braille. * * * were also early comiers to
Valley' Forge (eriral l hospital. A large miajorily of thre mren inl Wardl I6, for that is where
I heY were located, Irecarirl *iruiat happy."' They' had (differenit size frames arnd made trals of
all I ' ype- tluciallY poupuilar w-re the daisy riats. They took Itrrnis reading the( talking
hooks, for there wire onily' a couple of mrachlires, t here at the t irme. I was located inl Ward 6i,
whichi eveni frorm the hriuirniirg was the officers' wvard. lhowever. I spvtoitmniichi t imet in Ward

H; %ii t ai***:nud fill, re-t of lie fellows. Ilrl fact, we formed a squ1ad, arid I waý tl( liefdill
riiater OW *(la Ivdr adhvv ronighit upl the( rear. We drilled

Wti~t~n (lua(I eadr, aill * al557



aroundii t he wall!anil %Nt'nt It) I hi Pi anil othier pIlact-~ in t i' h1-i~ital. I ri 'liloilr t hat th
Redi C'ross triedi toi lo all they' i'oilit to) help. I know that thu'y took seýveral of is mi oa trip it,
thei "Siltatio~aun wg lii to i-it Vailli'x F~orge' Park oii' dlay, wvhichl iir-rti a high poiniit in
eterlti'ainmllentil ito s I hIc'r.

myi arrival. Aroundl ,June it was thought that I wouildl bei 'st lii to liii's ( iiimnil Ilim~jitaI
iii Ch'icago for rt'hahjljitation. It was also) :run iil Juneli that Morim e rur lFrarik-tori c'ame
frontl a camip iii 'evi't s oil ordersr frnil t ill(' Suir-gututi Gr~ra'Iills I ti~ci tI lliiig Ililil i toimo-j ill

thet orienitaltion of thei hlkinolel oim. I rt'vinihm'r collil lhark fun"SI sik Iaw anid lflit ig

l~iir at w~hii(linIivui lit- be-'aii myl' itnoeltiction. Hei spoike wi hi myi wifi' frequenit ly, advi-'iig,
her to miake' sure I kepit myi Shoeis ShlIined, hair collmbed, priitii'uk ('tlotilv, sliavxil, 'Ic.

Hei toild heri riot to iaiiv lilt or' give' iii' symplhathyv. F'rallkston worked on Oh'e with his

philosophyi~li, which hit foiundl wva abiout th i ;n' sft as lil own, as \\-(,It as in pe'rsonal~ m uatterIs
SUChI a., shaving, dru-ssirig, piolishinig, sloe', col~lbing, ctt. lie inst ruict l no' ill t hi proper
use of a cale. I rei'iii'iier his stressinig thei iuhoa that I must learn to walk in a St raighit
lilt(- thle kern list, of tars and miemory work, the awareniess of ob~j'cts, asking, of ilirect iotip,
inlside I ix il, and later (downito~wn travel. After a few lesstoni' ill this, hei told ino thlat thlere
\\-:s very lilttle Iinore. he cuululd (to for me and~ that it was ill) to mne ton conitnticu iiiy demve'lop-
rlult. By this timlot thlie' we re ab~out tell fellows, or so anditi li wantetdt to (devote more t inic
to thieml. Hie talked to nim' abouit liy future plans as had Captain Abbotilt.

I wa-:s discliarge'd Aulgist 21, 19 11"3 an d at hiomea I studltiedI Braille wit Ii nix wife withi the
Loomiis [lotoks "'Yo" Call Leuarn To Bead Braille,'' while wvaitling for myV call to Washington
to start my~ trainlinig. Major Barttmn from dii Surgeioni G enieral's (MIlice loail ttoldi re that I
could ha~ve the jiob of Blind CIonusultanlt at th li'Ullvy Forge Weormul hospital At thle sa1014
tilrn I hail oppo~irtun11it'es to go~ inito Veteranis Admniniistraution or work with dhe civiliani blindl.

I dili not conulsideir dime hitctr two offers hilt tidt aigreem to hlop th lb udtdie's for a whlih inl the
uuthiir t':pa'itv, thiirewQ Khving aulm for tin'tiniii u iog lIivulsire ttitraini foi- Phyisicail T herapy

work whIiichI was what I felt I wanted to do, I. took spital. W ~iltinig inl \astlii rgt iu t henl an rd
ill Canadaol arid st'vi'ral States. This wtork was plannei'd by L. Q~. Loi',i of the National So-

c'iety foi' tilt Blind and J1. F. ('llink, thimi C110i', SIrvici's for tlii Blind, U'. S. (M)tice of l';iucta-
l io11. 1urinilg Ilily tfiraining hiniot, I 1hm'ivi' inl Ill li' onth of Septembier, Miss R~osalie F.
Colieri 'ariii' to hi' a te'achier in typ~ing ando Braille. She lilali hie'rse'lf vt'ry active arid helped
ill giving firpiooh.SeintfsteSml fteby ill musisc, and phius hitr jinstruct ion
per'iimls aicte't as a rehiabilitat io :uidl'. also, helping whiire'ver Slim could~. Slit imade' arrange-
rililits for the Braille' watcthels for tin' non, which still was hanidled through lRed (Cross.
( hi January 3, 19 11, hotil Miarthia B1. Miller arid I Catlelut' w(~or'k at thin', Xallev Forge Gene'ral
Hospital. lFr':ukstonl too1k me' to ruimit thie ne'w eye chiief, whlo had comei to the hiospiital,
I hb'lie've, in ( ctolo'r altlhihiq I rn'i' didt krnow then exact Hill(-'. This was Lt. Col. Jameis
Gru't':r, Jr. Mart ha wa-:s to ilo the' saoo'l jotl) as Miss Cohien was doinig.

Mvy job, at first, \, :is to talk to lihe fellow.s wheln' theyi' first cariie into the hospital, an-
sMwirlg ally tof thitr' quos'it liui. givilg t hem n l philo~sophyll, sliowinig thlom aromlidl, arid
hlmpinrg ili orieni'nl g tloni N on hinI th lii ltipi :l anrd in Itowni. I rncrn'rbi'r one day I toiok
* * * downitownl fur intsIrult-ninll lIt( was to finid tilit' phiotogr'aphi sllop whichi was fourr door's
froni thlii alle'y. Wliu'ri lit' cotnt d thel ( iloot-r Ill' tIoriglit was thlit folr't Ii from lie Corrner, lIi'
found hiinllsu'lf in a ladiii' iirli'rw';ir and Stoickirng shop. Inl illv many 'on~tacts, St udynlrg
I ur'tmlinhi thii prohicuill of Iloi. I t'ioiuld liet ncIp I lii' fi'lhiws, andi r'm'rnn'iribmi'ig thii thiousnsdims iif

i111 -iollSu I hail wit hi Iiith' o ne iii aroun l lliswi't' thii'll fur lili, I pliannid lily ti'k at Vaull'vy lFrgm'
I &til tuuk epoar'if tIN't~ i'lrv'itau, tilling thet rilli just why thley hail leen senlt totis

piarticullar hotspital (rri'diecul huh. I ili'Surihs'u its laiu-oiut andi i-IStich as pass filn--
luiiiilis, clottlung. Ilai': cil nt, act uxil ic" zirouuiiil tht-'is, anudi gave' 11-1 aini idea ino: f Pol'luniixvilli'

indi Ph liiui'lad 1ih ii I irufiir14 tii'lt~m-il uif vi-iliniu luiiiiS. liroc''iirdu ill riuukiug phiiine calls,
arnd lnimlr wt hr'l -irlia ilit 111-. 1irsihli'r-1,tht mfo I fori s'miniu lit' u'\wly 1) i Iuli lit'dlesonil .¶l-, I lo':lrl



( 'rtl-'. I.itr till ill il ,v talk, w~itht cati 'ohdijr, I matdt' 'oirt' that lit, knew i tbot ilislrlllea e,

galli/It oll; and( ageileit's tha~t would help t t' ftellow atfte'r hot was (lisvhirigti .Most oIf this
itiforllint jil I gat ittrt'd from~ illV v IWvl t'xpel~t ltlt atili ft'oii It'lrt'5tlltat ives of Vettt'alls

Adllli't tu rtu. If I Realltizingr riat lyI (ill llt wo ldt'li'\t't nii lct t hao t I 'etol saW il an C V ofint. llial ,
earllytlitavthIaoingswo tdh helptful tilt' fuiiowl ou tit fort otIlhit wI'iti.llg ltti~lku an0 hiat it'

(0111(1if WI'it' ill"trownlet were ift ilt'V soheckietd, 1)1-fv t V tlit'n ' larmned trliil. I aited tflkedl.
It Iilntill fill, rt'grý to111,1 tand ih rtsjtea ill alliilltha e eetw(i over ai 11 iitir tbefj~ore ilt llt. 'lllellW0

graphed fo sittli I lltitt'r i', atotilt fif ell.Itt t'l avt' adice -o)'N on arita reainonsagionl fatnd ,

u10irt't\iikit i olal t, releaidltier tinae'' ot'ow Ati deit w sitititot ,l attt'tllt( tov passl tll in'.

lcillt sOvIcontacs Iel alsto hlltrild Oll thi' lloralt (If till's olfn llthfie writin ords.ht h
IOl arit sther ow cn Ca irrv Oif filoth't,\ Wit (biitlt' befoetheyi~o Itlearned t , CoititSg. AndIttlv(

Mis thema i\I rs.g ardtot'ivr fuil ltture epciaill( 7. rs illarrnecion wi t ht till-if e( lpl ;o tI, vlllnt'tst' W et
tilt h', siu titl r'littion iutclf, tId oflpedtitn trietatJon.'5  Agt. ilt'rlllIalIsll, i\I iS TS 0iillil5 MI'es.
whoisuch mrtter aroser, Mndiss HrdqMistdgv ~advice otilttt' mritaltrlatr isns, girtl5OllMiss

drinkin ( hIt~s aiitts, ha itntliang of t'rzi, e\IooAnd Taylor, allolsY It iti':teil tilt' ltoI'pass olristh'
(jlliosplglasn weltlC, astobiid otpithefrs rl ofS (Ill rtaind p~aiktoients.( tttott ~diitt

Ilraltlllt'tlts fortilt fellaYows trong' rt' t iilriwit t th roiag, wor lakb'iurn' at lale Sogt. Wved

strtt(Ic oriethI)'atilonsHdic ill ailt an fcill-s Lt .llotliXvslt, WSgt.'Bre tin''.' i Niaslt' ailt'lsi V ioltls aMrs.

I'.velert J.'.'('rt Nlot'(I i a(Irsnd J~o~tther o '.tihe t lRt' ftrloss.y A otildYo tolti o ilcoursfi e, know1 ie
v.'.'t'tltto)s JtLati)5 y Aircrhtft il ItvstIW, wMitret Talot, handt others: and ttlt, miss ChrAIl'. irstiel

arrangemenatsfo l the~ iftell.allowigts to getacckat' ftindost)'t'ri whor whtllilt' a\'.flit(-t' vi For'ulge ote

cooperatedi byeau:11 tiflly alofin ti.;t' ftaketfeldoing o.ver whot tspenti gthei whlet whil atryn otit

iltxv-tv or thfi.~rty d~ifent tjobkts whl awergi (Inew~tl th iiiroudto. 'I' liotiti craic t * ykl.' La dtiv

that tillt, a .Jd e hadll iitltl otf tthetellows do~initg -tHl lts'woworkt'dcrnn od aftt're NIilefat theit



Letters to Families of' Blindied Casuialties-

.11 XA roitet to thei milil hler of tl~v Ais sol 1er )h was WIiiuid III I hilt t(It'wI Ic.
ThIs letle ITwas Inter iii1daut; part ofi f ormi Ivl~'ei !-ilil to leiiileofIitd

S ~'IIIlv.ti(w ~I Ic I I I I Itvv arriivedl at ani iv e eelei~. Tile letIei. followls:

I ):.kit * * *: N\inli -iti Ilai ha t l~l i f.i- N vi- -cril il 'I' v flaiat, ill iii lit W ar. ()It iii' Vt i

'fro lit ta tlfl altiiiid con a vtv rat uit it'loptilv 'It.i lia-h-'la m~r a li tit~li % it 1 it tIr

I ijtt IIif -i t ilar k i II IIi- t tat dtivai I at ifaI kur-it--l itt Iti riiit. I~iC 10 I l- a ti t tu ti( Il tif I-l ii

Tho.! \iii r ofii hli nfu i'h i ttiud i--ýav r rv a ul aw, III hailig Fitul (11t l "rtak It sI) ( ih- .'o lif hv

a p \r i ra ali~ I hu iiilr t i atti-iit-t flit-l iutia d riirlxl i (if I tc 1iu l l V I ti x ii all o t I lt it-. r.Iril

*c *is, it , i v it I i sii ~ f i l l ilt- ll. of .1ll it jilte N% iittItini i of t -ari-ftit , cinil ptli-itf , v . I I -:1 1



56~2 OPIITHiALMUIOLGY AND )TOT4LAII\ N('.a)IAM;Y

I 0111 w~ritinug thiLL' lit tir to You so) t hat xoi v ioi ma btter uiiderstand your soni I ) roblemi
andi aýýi-i himi ill itý soliitlo. Who/ll hioh iri11s home, ficet him as if nol/oing haid happened.
Ill fnill I, i/on nor i / i ii 5U11ixcisinia ti himir0 it/i p.ity/. Wiith yovu r help he will livxe hiis

life happilyv.
I wi~li forl v %oi anl fo~r Your soli all success ill your commnunu task of overcoming his

injilry: anld oxerconlil it you canl if voui refuse to be defeated, lie Nva, not afraid wheni he
gave his ivi-ý for his cmiiiit i. Yoti muist never let loim be afraid while lhe is getting his
v'isinu back t lMuriigh (lit er facilities.

Sincr Yi-I our-,,
PAtUL It. HIAWLEY,

B~rigadier Genteral, A1rmy~ of t/he !' S.
(hied Sitryeon.

DiEAR * :I have bueeni riluiistih by. Th'le Sur-geonl Ceuieral of the Unlited States
Army to wxrite to y.oil concerning your * * *5s cindlit ion oui arrival ili t his hospital.

It is the unihappy lot of our genierat ion to bear wvith all t hi fort ituide we 14)1ssess the
burdens- of this -%ar agaiuist evil. To some thle buirden is heavier t han to ot hers, hilt it is
the Sad duity' of all iof uis to face thlose hardships wvithi coorage anid to share with one aniot her
thn tztsk o~f restiorinig phys .,ical and mint al hiealthI, iiisiifar as it lies within ouir lpower to do so,
to thoisie who have give so u1iiii for. us.

I regret to till \oul t hat y ou r * * * hias suist ainted griexoius injuries to hiis eves. Ini this
hioslpital wve have thle h est facilities and( thle muost expert oJphitlhalniic surgeons, to do every-
thing possible to repair thle dihiuo-ee to your * * * as the resoilt of war inuiiries.

I am enclosinug a copy of a letter which was sent to thle p~arenit.s of thle first soldier to
lie blinded inl act ion ill the Eiiropiani Thiiatir of ( )perat ions. It was written by Major
Ceiiiral Paull I. H awkle'v, thle Chief Suirgeoni of the Euiropean Theater of O perat ions, anid

ixp~riýsis inl classic fas:hion the t ioiglit ouf the enitire Armuuv Medical Corps. It is repIrodhuced
hecre ill order to hielp von, iii a small waY, to begin to tmidurstand the nature of the sadl

kiisfrtinn' that has befallen your so~ldier, to hel) p %,oil to face thle problemi withI simoilar
cuinrage, and~ tii hriiig sýoiuii miiasuire O~f comfort. to) youii i the knowledge that ouir Govern-
mIleivi will dii) all it canl to as;sist Your soldier who muay hiaxi to learn howx tii I)(- blind.

Thet (hlef of thle eve, vat , flose, and1( thrt oat sectioln, ait Valley Forge Getnerail

H ospital, wro.te Us follows to thle famil , of a soldlier withI sonie remainingiw visionl

and~ to ( lie fit iilY of a1 hioielesslY b~litnded (asuialtV\

Di) :>x * * *: As voni have already beeni notified, your son, * b * as been brought
to t his, hospital as.. a transfer friimi Nort lii gton General IHospital. This is to let you kntow
that lie has been assigned to miy care all(1 also for ille to gixe yout an accounlt of his Condition
inl more (litail thanl hias beenl poissiblel ill) to thev presetnt tihue.

Hie wvas admiit ted to t his hospital 22 August 1945 having stiflered severe damage to
bohut evi s inl Aplril 1 915. Thlis- hospital hias been selected for his, definitive medical care
beiauisi thei severest damage hias been donie to his evyes. This installation hias beenl set ill)
as anl Exe (Center for the n iited M-ates Army ili the treatment of such cases. As regards
his eves, hei has a cataract inl each e 've at the p~resenit time. lHe p~robably also hias foreign
biidies imi~ide bot h eves. As regrar Is thle fin al itt crtme a fteir ciorrectivxe mneasiures hiavxe Ibeen
done, it is indheed tiio early to) promise that he will get any more visionm than lie bia's silice
hei is, not cuiiipletilv wo~rkedl ill) as vet. However, from the intit ial examiination that was
done, it seiims highOly p~roblable that lie will have uisefull visioni possibly inl both eves after
the catairacts hiaxe been riumoxeis. O f course there will haxe tii be several operatioins dile.
uf] iachi e*ve iticllidling anl attemipt tii remiove foreign bodies if they :irý presetnt bly X-ray.
AS von alri-ail kunuxx since yiou have visited your son, hle hias also lo't a port ion of hlis left



A P PEN 1) 1 X C t)6

fo re:I I'mi i I Ic(Iit1niig t Ito hia iii. 1 tnil litre t hat aifter Ille i- fit tiq %Nit hi an art ititial haitil, lie
%ojlII (loI ) ir fet ,clIv %%I ,II. I %% i-hl t i ) ciit ii ion thatIII.II it I o illII ake :i I Ii : itte ( of i I I I) hI-. ri% h IIi ir

\\ litn , \oI \ i-it tiu ýll, plva-.e cotaci it ilit i (imtr \\wIt( i- ill cliargv oif him. This,

\\ill Ili- C'apt. Iiiiii- A\. Sliceliali, \%al-(l I-1, \ Ito \\ill lhe gladl to give v%(iol Iiali) mitre iletails

1\it h kindi per-iiial regardls, I remiainI,

/'it 111.11' fi~ ( , or, .1) /o

( 'It 10, . P, U 1. So0' t con .

I ) EA It A. * * )i' tii have already' liven notitfild, otir -tilt let- lit-e brouight to t his
c(ttittII r , after having biten -u-vi-ril 'N %viuoile inl actjion. Thisi is to let you know t hat lie(
has lit-eu issigiledl to uily care anid AsLo for mel toi give- ,ii all *1 tcteiilit of his Contdition inl

lHe arrivedl at t his hiospital 28 July' v 1945 as a I rani~er from oiverse'as. Thins hoispital
has Iittui scelittd for his dhefinitive medicial care' lit-aiise t he severest dlamuage hals been inl
the' regioln oif his tyes, andl this installationl has beenl set tili as all c'-ye tcentir for the( 1Unitedl
Natei(s Armv ilii the treatinviet of such cases. Asv on)i know, sincet %-oil have tlr(-:(lv seen
your sonl, hie has bieen Iili~idte ili actionl and~ has suifiri-il a severe dleforminig wouind of the
nIose. Both eyehalls, as you alreadly know, have heen riemoived. As regardls to hlis course
of treatmient here, lie will be inl thlis hosýpital for a good length of time, hiavinig plastic repair
to the low-er eyelid onl the right and the( nose itself. This is indeed time coulsilohing anld I
do not h eliuve he will lhe fliiisli(d withi his nmedical t reatnient for at least one or one 11and OtiCe-

half years.
I fnlly realize that whait I have jutst said muuist have plutinged you into the (depth., of

dlesplair, adu amtii\ mn that Isay inu the future inlti letter is 011 o eonav imort ance
to N-tin. H owever, I would like to direct your attenitioin to the full and sucecessful lives t hat
are ledl I~v iiiist bilind~ ieople. I hardly need to ild(I( t hat our Governmenit will spare rio

t~inor ex~pense inl his .achiieveninett of this goal.
At. p resenlt. lie hias th I moii st friend ly guidanmce and conmipanii on shlip t hat can b e selected

for him. Naturally, lii' will hecome acquiainited with every aid and skill that has ever beemi
inveteitd for blitid people. Along the linies of these aids, hie will he taught. the Correct way,

to travel, hotli iniside anid oiiitsid(. with and wvithoult the use of a canle. lie also will he taught
thel lbetter uise of his four remai .ning senses, which most of uis have nieglectedl throughout the
coiii rs of oiulr iorliial lives-. Ili t hi. resp~ect hie will he taught typinug w hichi serves a t wo-fold
aspect, first it increases nianuial dexterity' anid secondly, it will he thle hest methond b1vw hiich
lie( may comuiiinicate suince wvrititig ili a straight line is, a very dlifficult pirobhlemi for the blind.
H e also will he taught Braille toi inicrease the selisitivit 'v oif his touch anid give hiin a Icliethid
by which lie will read as, vonl and 1. As p~art of our p)rogram, hie wvill hecar initimaitte talks from
sliec(s4i10 blindled people from all wvalks oif life, Our (litire jirogralin is based ol on te prinicipile:
Self iuidependeiine as a1 tist-fiil Citizen to his Coimmtuiity and family. Elverx thing that is dlone
for your siil will lie aimed towardls getting him back to a fruitful life.

There is noi doubh t t hat voui are anxious to know what voil can do toi contribute toiwards
his happiness and that youir immlledhiate concern will lie to see hiim at the earliest liossihile
tililitirtllity. It goes withloult savinug that the affect i ii of :iis fanmilly will lie a great hieii) to
hiloi at this time, inl his hour oif greatest need. For ti 'ulv this timie, of all the rest of his life,
is thel tinuec inl which alffectitin and carefill guiidanice are lie( eid to) tidle him over that bridge
hit weell the sighted anid the sight less wvor!d. hlowe' r, I wish tio Caution you againist dlis-

playinig auni pity tiiwaruls hiim anid when volt set hiim, greet him as if nouthinig Serioius had
hlappenelud. Stic(h atii attitude1 oiu Yoitr part will got a lon~g \\-Iav toward a rebmiildiiig oif self-
reliance aind inldipi-ndinet fir him i. We at t his hiospitald have sveen Ilianly Cases of emoiitiolnal
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A11INI"Nl)I\ 1)

Evaluation and Finial Statement of Social

After thle blinded soldier hand been ill thle OlNd FaI ris so.ial -ad(julst nliei t
i'ailiiiiig program111 for' a1 period of 21 days, aill aivailable dat a corieerniirig 1hr1i Were

aissem hibed for stutd *v -From tIi is information, it wvas possiblde to ma 1we reconli-
illelidalt loll.,5 for courise-, fieldl act ivitijes, a rid Other occuipat ions for thle rernai in rigl
weeks of Ithe course.

At thle endl of thle t ratinitig period. a1 finail stat ement wvas prepared whIiichi was
a sItiliizimar'V of tilie stat us of thle soldier' at lthe t jute of hlis d ischnarge from Old
Farmis.

Sample copies of thle 21 -day statement arlid final 'taeniilenit follow:
TEWE NTY-O)NE D AY STIATFEM ENT'I

Tentative C'oniclusions, and Reconiinivid~ations, Respectinlug the P~rincipal Features of thre
Training IPrograiii of:

Rank Nam-tle ASN
Couns~elor -- -- Iqt Eve-(ritt. 5~t Nov 45F

Address-I)tot \ ------ Civilia Woke --- -ireraft ass-erniber- g - 1

----------------------------------- ----

ep~det~ Wife, 3 chiljdren V714 v ears

Aiiioniatic ritleijianArmy Training and Jobs - --- --.-- - ------ --------

VI.'( hi or I )C 11Brainigl14~ile, Tvpinr. fhobby and O rientatuo

1. O UTSTAXNDIING OB)SER VATTIONS:
Significant Facts: E'R's vye-Iids, were torn away wheni hie was injured. A.,a resutit his
a)ppearaiice is rather startling (lie to thle absence of eve-lids, lie seemls to he a friendly,

helierful %ounig nian who is making a satisfactory adjust menet to his blinidness. lie is
interested in returning to his former eniilloyer, Ford Motor Co. He has no vocationial
goal other than factory work.
Vision: E.R. does niot hrave travel vision.
IPorsonalrity D ifficult ies: There (10 not appear to be any serious lpersonalitY dithicuhtieýs.
F'amily Situiations : 1-:1 is marriedl and they have :3 childlren. Apparent ly t here is a
warii reltalionship in the farmiil v.
Aiit titde Toward Traririnrrg: ER{ is anxious to get. as mutch Indiistrial Skills and factory'
wvork as possible during Lis linmited training. l-ie has an 8 week credit for training, from
VFG II
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11, t l,;N .]ll \l, . I'I ac.\I .\I,Pvr.oa: lt i iil:ll friol tf vlliiig. lmn I l who1) h) s ) ak, 'n :I fiii lii•vlI ta le. -

tldhi 14411:11: lh k finrI ht I I i4 phrN1ic4 af •lact lrvw cr i lratrred vIi lthe
hsorlik " lit d-oils. 114 i• 1 l her-!,,ayp 1viel lia orns!:tliohe is hanhli-

Sovial: 1-:1 sl :Ili thm lit he 'ljoyxs sovial nvt'ivitiv., lie elinims that 1w, is

partlicuhlrl 'v t'm lk t'I fdallil•, Ilie siv. lls to be ('11otionadllY -It le.

\Vocal iolll: I t is fI'il t hat 1:1 '> plan t4 ( rt turn t 4 fatct ory' work is rc,.lisl ic, He h':ts

,I I Iit'iv l t i II(-li a ,[ I ,.n1 e :1 Ild Iloc, ul I I ic':i 1 .1 )1itIld t()• cI Ig' Igvt• i n fact 'ory'

work. tHe duws not hutv Il.\-a physic:l limitations other thanl his-

hliIIIII,ý.s

B1. Snwinuarivs of 'e-Is:

I. V\4r1ha:
\\,.'hl,,r1-II,,Ih4\l: .\ score of 103; ciassifies him I., Average Inllligencie. His
Nyork on I )igit Span %va-s poor. Ilis hest woiirk wais do4ii ill (C'oIllprehIt1iisioil.
Mijii's4a NI Miltiplihnsie Po'rssonalilyv Inventory'v: All s(.n- anr within notrmal

limits. Thlere is a suggestion of a te4'ethey to pre-clit himself in thle best [los-

silblh social light.
Kuder It refereice Blank: Primary preferences were in Swcial Service. All
o)the1ir scorcs were low, too low to he of any significaiit.

2. MWnipulat ivw
Mcchnnical and .M:aual (Grou: i Mechanical aptitudi( wvas a:v.r:4ge \withi high

avterage fine finger dexteritv, and below average abhility in work requiring gross
hand ct'rdiwition, lie was average on a simple m:achine olpr:ation; high
nlverage ill r't•oigliiot4 of formis aiild iimaiipiil:i ilio if 1i44iliiui sized lii:ilt rial,

.ul14.rioir ii sor't ingi o4 va:rios sll.p4's :iid sizes. T:ct ial seinsit i\ it y was av'erage.
.Mlusiul'ar c(ordiliitn niil anmemiir v wetr, good. ]h.III- could \isullize his pieces

and 1th1, construction4 of the Wiggly Blocks. Ile worke'd with loie aii \without
wlslte of motion. Ile co'uild .autlge space and distanlels acie ll,:i'I .

C'. Significa:t Fcatiures of Inlirviews and ( tiieral Behavior: There are no significanit
featitv'ls oilier tItanll litest noted above.

Ill. l{lIXO)M.ME1•N I ).TII)N S:

.\. lntroductorv Stavetlntv (ollee ( .rning 'Irainie's Plan: E11 plans to retlrn to factorv
work uplon ilisclui'rge. li, is particularly initerested in the Ford .Motor Co. fir
whichli lie, w'rk,( 2 *years before entiring the Army. Ile is somewlat tvtcirnc'ld

over thlie fact that he believes the l"ord Motor Co. tends to placi blind men ill a

selparate shop. liHe wouild prefer to work among sighted ni[ployves.
Ii. Personal and So(cial Adjustment: There doe)s not seem t14 beI any itned for special

personal or social :(djuý.lt mllnt training.
C. Vocational f )rientatiol nna( )ccupational Adjustent • Ills trainingin shiouhl include

the following- courses:
Bratille
Typing
Indiistrial Skills

F"act orv Tryvout
\\ood worki•ig
I lobby Shop

Sports
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I). Vocational "II,'ililig IFollo\jit( . I Dichs lrg,: No rt'coinmutentui nl-.
For Oht le'raiiung (Couinil:
ALA\N It. lIA(KII'IRN, .JR.,
(Cailt, MA(C,

Ibirfchlr of /raiiaiii#.

I )atl e

STrATI, \iENT ()N ( ENI Eli A1 TI.I lN IN I;1() P~i(I.X\M

Thi' letell(ransl .Adniilt~rat ionl Vo(atnolnal .\dvi.<'r is• in ;agrpmnlnt wit Ii the
genieral trainingil p)rograin as ouitlinie(l in t he 21-I )av ,Sltatenteil

A. (ULI'NN MOWE'IRI

I "OC'(lt H) l . I dt'i..'C ',

()Il) FAR.I\ CONVALESCENTI II()PITIIAI (,SI))
FI NAl, S'rA'rEM ENT'

('OIuI Isplor D atei

Name Ha~nk Serial .Nnil i/er

The ab~ove tra'linee \\as grfantle(l a Certificate of Social Adjli iistieint by the Traliiiilg C•olln(il oli

IS I )eeenbler 1945.

?b'e reconmnien(lat iOns of the 21- l)ay Statenment were conml)let ed.

Ilis past experience, test results and p~erforanc'nte (hlring! a factory t ryout ini(licalte EIl should~
be enmployatle in factory work.

,ltat enlenit b~y \'eter,'nls Adlihinistration:
The Vet er'i. Ad mnniht iston i regional oie has been alerted so that rre1lirnhi nary withitu

reLtardinig \'ocat ionnal 1rainhing andi emiployment opporttunit ies ca.il lie fortinullat ('(d.
Igor the Trariniing ('pileScil:
AILAN 1. IGLACKENINN, Jr.,

( 'alptaini, MAC,
iTh a trano r of 7 a ra., in g .
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Evaluation of Trainingr Progyrani,

01(1 Farms Convalescent HIospital

Capt. Alan R. Blackburn, Jr., M IAC, dIirect or of t railitig at O)ld Farms
Convalle-went H Iospi tal , eva ialt e( the act ivili es of thle htospi tal ita, follows:

I lis.t hiere what I ('oll~itltr toIt)vi t ht'alt ivitit'" N~hiilh have~t piroveni il eperlileneto IIIi'of

111051 vaul'lie t (IN Fiiarmos. I liall ail'o pool int out 11 som (f I lht weak pointS.
1. AXs I have said, we founid that our ficot'rq/ pidlitis were sounid: that is, t he idea of

p)rovidinlg ac/iitt/p Ilhrtomh oritentat ion. s~ports. and a waide ranige of i- o tinl~l courses''. ttf

"learninig hv doing" tilt pohi(' , if ('reati I Ig a /frucnl/(11.14I I/ tal/idl tIII me St'lti-fililitar ,v

nlat iurt:I w lit' IIt hoti of placinI g grt at em'Itiliasis ont thet i IId(Iivid(ItaI'l II r'( c(11 1raint't'

tilt svsittiIn of tatiftill n/)pratsI of traitlec through.1 ft't'ciittt ('151Iltat (.k testing. supplept-

tIlt'It ('I hYv fuill nt'('ii'(i thet plant officld applrcidiceslip whieh placed'( a ma.. inl a tial work ill
tilt' c'ltmllllnlll ' v while' still if) schol:~ tilt,' ptili(' of IS evt'ks: thIis. Ill Ill Op~tlloll, Vhs julst I ihe

right it'tigt i of tjitn'.

2. Thet m-icida/ion proyram~ was itVlivllutilt':t atIlh' tIol) oif tIsefili itist rct lOll. I f nlot ililng

es iý; dome for a blind fmantli to hll 0 acli him1 to gt't abtoit well, over hialf If hiis :n ,.St oo'ieI

alrt'adl ,IL v h t't'ee ac'hievt't. Thte pirior oirientatio ,11 it VFG"(ii jValh'v Forg.' Ge'teral Hos)pit .11
and~ MI )(; ib ihle ( t'li'rhtl iio'spitall was t'x't'lt'lew. and~ tenabledt(i n to gt'vt to advanlced wvork

~3. Gu idance was of great jimlport ancet bothI social, ptersonial, atn1 voc'ationial. The avail-
aililit v oif advict' and( coliisel at all 1100's to) allY t ratillet'. as Wvell as tilt' sv stt'itat it dlispetnsinlg

01 guiidallt'l it) I ltiln oill prtoble'tms (f illlit~lt'v5 Ithr'outgh ret'tilhr gi'otip (liscliS"Iofl, wats of gr~at

valtut. I rateý thils act ivit v stecondl~ to orienttatlonl*
4. .Aword should hit satid ailott th U'Iuccotds, Icpar/tmcn/. All work of counselors an~d

tinl~rtl'tors is carefully rt'('trlt(le. Tilt, final i't'ctrd of each t raiiit't is v-erv 'omple~(te', anl(
serves itt till firill ill whicih it is, ihanded ovt'r Ito Vet' :-tihts Adm~intiistrahtiont a1s all ('xctllt'lit guide

for tilt' I rainet' as a vt'tt'rail.
5. 1 shall 1101 go intot dtltIail abo011 tlit' intt siti colo program So** uffice it to say thiat

tilt,' ideah tf hlaviing IialliV (' ourst's Ave' opertate' wýitl ovt'r 60) is atit excetllentt one b~ecautse it

cari'eits oitt tour pitirp(Ist tof giving tilt' itani a tr ' toit 1) *' a('t ual t'xixt'i'ittl'l iii itail" fields.
Every imoportalnt vocal titnal fit'ld of tilt, blindl is i'lt'pest'tltt't: itttlusirnat skills, htlsinlt'55
agri('lttitrt' imulsic'. basi' skills, ac'atdeimic atnd 1 )roft'ssionala. The 0 epart titntt of Basic

Skills, itlt'itiniig tyvptwritiilg. Brailit', and ihandwt'itinlg w~as stiotig from t itt' first. We also
ihavte at 1Im-'e'tt a st roiil acadt'itiit andl proft'sioiiai sect ion. nlis is t'spt'cially itmplort'ant
iit'talist' we( ihave' at it'a~i t wentY I raittees wit It G rouip I tor hilgh (rotnp I I itntelligencet who ttta~'

t'O oil to c'olle'ge. Ill fact it was ont' oif tilt' sulrlrist's to find htow tiativ ment we ihad who we~re
ittter-t' td inl pltrsiting colirst's of at cat'll v nit' na ll't'. or' goitng back to high school or ('fitetring

co~lle'ge'. Advict' ftr a ftiturt' ceteittr woutld~ he' tot giard againlst e'xc'lusive' t'mphtasis onilhanld
skills. I be'iitvt' wet kept a prope'r bialanct' htetwe'en btusitntss. acndnltlt' andt itamatial work.

ihave two strinigs to thetir vto'ctational bolw'. Iitillapls tilt' tntst itmporitatnt pala' tif our course
conct'pt was tlilt idea tif fitid apprenitict'shtip which shiowt'd stt'adv growth frotm its incet'pttion.

4137 7, - T :'
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O f (tiiIl-t', '(.4v' ýtal'tcd 1 ,I %(ti kitmv' ill thI'earis (l:1\~ Nv'ithi fact ory placenwnt : 1)ilt t1i~ \\.is t

e'xt t'nld'i- .ooul it) ta iii jlac't-Iiet-1 and fiiiall -v we ate nowit)\- akinig all t *\.Ili S(of plauinetit :~

i~i~i~auegift ýIlopý.c leiiigetab~li-hine'ts, fiiriiitiire ale-mcet, greeli~iotiie, e Ic. Thlis~

atntimtl w.ork inl th leout "idr world \Nhile the mnat \\-is still inl our Vomit'uit v wa:s oif vaillize

iewvoill no1'asiure ill t'-torimiti -elf-c(,iithletici. Wv~ lhad excelleni sports facilit le-. andit sports

W(TO(('r eophatsi/ed. .A bilindi cenlter shouIld llll'. va: sw~irtningil p)ool, h~owJling alle'(s, 1110>~Is, golf

cour-se, gymnatsiililn, tbiiiig, bioat itlg~- all as a part of I lie iii~t it Ill ionl. SNomel of t liest tct ivit iv,

Ave had to accept as gifts andl use t ranjsiortajtioni to _get to. Sports we-re Cotnsidieredl an1 adIjlnct
to oliejita:1 ionl.

6i. Cootperatuion with the( M\edical D epartmenet was es~ol'tit tl. I wouild sliggest thaitt inl ti

futiir' eit' there he4 t''%('i closet' C4OOITl)4'ra hio bt Ween tilt' Niledictul I )pt. n t he 11 Traitluing
I )i\ i-iotl. Thea Me'dical I )t'pt. shouldi feel that: its al ic( I neviled, aond ik tit inltegral patrt.

oIf :ott'itil atlitt1t ttiet. There' shold~i( be' ilitintitiv ontiltl' part of 11lie Medical I ePt. to Co-.

ordtliiatte t in' factors of tin't, rtninejt''s geto'r~jd lo'lth :111d handticap",l~ with Ii. ai ccompllishmen(lts

in Inw school. In hor-der-litle cases of ploor adjlJistttn'tt lps .chiaitrti( ad~vicet is souiiet inies

indlicatedl. I thlinkl it mnight he \\.ell inl a fuiture trtlininll_ center to have au resýident jisychititrist,
or J)os,.ihdv have ai psychiatrlist ill a nearby cottillitit ' who could 1)h consulted. The psy -

chintia ist need not he a liilitarY matn. Thet Artt~v's system of furnishinig Jpsvcluttric servicse

eut ailing t lie ('iidi igo(f thet nutti to a (,eneral Hospitatl for ohservat lot is too cotiplelx and1( slow

to opvnietllt tuiieklY enmoutgh. Moreover, the fuss (If sendtinig a nuan to a Ge'nerail Hospital for
p~syc'hiatrtic ob~servat ion has a1 stigmlla attacled to it which sotmetimnes is liartnufit to the
traitnevs atltit it(14. Iiicitlt'utallv.\ , denttal anld X-ray service should he available at the school.
JOiut farl thc sboot 5/4uhmid /j, only it fJrt ittitc-N. from inh/c EycCie 'ntr of it Geneot Hls pif id.

7. The loeotion (If O ld 1"armls was idealj. A soc-ial adjutstrmerit cenlter for- the( b)Ilnd
shouild he located mivar. imliiust lies which utse assembilly work and piowevr miaclliiiervy. It
wouild he ha:rd Ito u1t('1l thet macline-tool inulistr v of Hartford and 'New Britaiin ill tilis
respect. ('oznveeicut also supplied satisfactory farm pllacemniits. New York also minade(
recreat ional weekends avail~thl4' through Wa:rner Bros. whichl served( a good moitrale ptirpose.

It seetus to tIit that I loresol 51011Ie only (vone E ve Center for the blind anmd that the Train-

ing- ('etter shlould he located omlvl\ a few miules away' . Thlis wotild Ipermit advatnced training
while tite moan is waiting- for- med'(ic-l treatittiiea. lroxiiitY (If tilt T[raining Cent er toi tilt-
E 've Center would :till iii the14 tw.itl lpi'(thl('ls oif liaisonl betweeii hospital antd school anid ir-
regullar imntake: iinlerstatditiii (If tihe proIgraml b.\ the patienits wouild he4 hetter, and~ trantsfe'r
of plintients wouild be4 4'X1)((litvd(. Tin' Sehool itself, so far as its, genei4ral layout., was satis-
fact orvy. I favor tiht isolatio 14))e had: it saved( us from visitors xho ne) ttvert heless were often
a lluisttlC('. '1114' chiiif faults (of tit(' school were po(or lighting and1( poor trainsportation. The

p)oint Oil lighting is lusually tiiissed( itl olrganlizat ions1 for tilt' bliind: iiearly hialf the( blind1( are
,iart iall -v s.igh ted and tietd tile best possible igliltin1g. Tile ligLitJg, e'xcep~t for some tetm-

po' rary arrattg'nivnts of drop lighlt ing ever tmachines, has always been inadequate. The
litav 'v stontet architectutre tenIds to be4 (depressinlg. I would p~refer for this work colonial
architect irt' tirv and1( bright.

8. .1 (hit in istratiort of -mdili a school muist bet initegralted. ( FCH [Old IFarmis Conv'.ale'scent

Hospital] wais set imp) as a hosp1 itail. Butt inl r':ilitY' it was a school. Many drawbacks re-
stilted from t his fact: theiore was5 ne4v4r a proper dhisp~ositioin (If funds. For examiple, ce'rtaitn

('tlltrgene , v or munique stih)1lies, or supplies not inl the QN M Manutal, cotild be ordered only bY
c'raftyV114 nicioos anid withi cotisiderab'tlel de'lay. We4 ( ar plalguied( by changing personnuel and
inadequa(Iitet personntel both ill nitulbers anid qualit~y. Someu4 of our personnlel, of course, wvere
outit Iantin g. O nly as5 latt' as thlit staort oif I1946t did thlet persoinnel situnation become stab~ilizedo
withI th 11' tplttctiiietit inl th T1''rtuiniing D ivisiono (f EMA 1) -v civilianls.

9i. Itiliy (hill ,vo inion trtlimi(' dii~cipllinv4 was ne(ve'r ta seriotus polerII(ml. The only~ upjse'ttinlg

illciteletit amid thlose we're c(Iilpat'ttivt'ly fo'w, werett cauised( hy sulrreptitiouis drinking o4)1) t(

post . We latcked a "'closed( ward(." A fuitutre ('('mit(-r shoiild hatve a rootmi (tr rooms for
sttil(riilg iil) (of hint) whoill becom Ii'ortink tandi disorderly. I ton ctCinvinlced( that tilt decisioni to
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miake attendian~v e otliitar ' N ~,~ was -' When all -t'rvivec. wetre fliititioniiig proitpt'rv, wt

miorali %%v thiii- gaiil led 11111ch. all i 111:11 'v tiil at t tiitltd who Nvwould not have-( iuuitler a (iulii-

jiu-t~r ,v pithi. lit a social atljuii wmnt lirttiralui, compuuluim ,v atttendanciie dt'fiats itý ()\\-i eiiil'k.
Foilr tilit, t"ý-tlie of soiciaul adjiist ijelt is~ to t'llcirmgt' self-letertniniation andi self-niotivatittn.

(;i\ imii tilt, b~linded stlidiitr a taStt' of such1 frttitiii biefore lie hleaves tlivt Aruiiv is all aid ttt llii.
I cial adolj ut itliet. BY thet waY. iio otlie has Yet devised a sat isactttrY met hod of coercilli,
blindit sildit'rs so far as I have liten able to observe. Court Mart ials are all righrlt for overt

ie thait cause breakaize of propert *v o~r harm to others, but never get tuit wliere as- ant at ten4-
itcest' imuulator: hely have lie( otppositt effeect 1 am11 a believer ill st imulat ion to attenld

(11rotiOi jiterest inl work, kindness, and friendliness, and elficitiiev of opleration. I have
seen it wvork at OF'C11.

The "Griples Sessiotlns" l ieb e very mnorniing at 083t) (except Sunda.) were excellent ftor
lblo\illg, (itf steam. They also served as. a mio~rniing newsp~aper and tipeni forumi. The Inietting
was ant excellent form of group thleraply, and inuch gi uidaiuct was worked in during thbese
nweelings, which wvere conducted ili person by the I irecttir o~f Training.

The recreat iton program condutcted hy the lRed C'ross was suiccessful and( kept a great
rnianivN Ineu out o)f riliscliief, man , preferring the dancing, onl the Post to goinig into town
The soeializat ion factor was high.'

hFinallY, lit ilt' say the Secljool achiievted what it did because the trainees were baIsicallyiN
somind liersitnaklit ics, thle pirogramn was proiperly coinctived, . and tilit, majoirity (if c'ivilianls, E M,
andl officers wvere dt'vt~ed to their uluuY.
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Follow up Study of Deafened and

Hlard-of-Hlearingr Patients

The follow il r ep~ort wh icht is pr'esenit ed wit I ollt I 5)(1itl ommitenti is

dlerivedl fronti tie retilurtis of af sturve v conidutcted ill ()etobet witio Novemb~er
1 945 of at group of (heiletied 2111d ltIm'-of-liearIti-'I pait ut1S %%-11o 1111(l 1(qletitCttt
lit tilhat, l-evita o enlter ait Deshlon ( tiealle- I lospi t ii iint World
Wall. 11. IThe stirvey N was" condu tct edlut e l ier sit Supervision of N llj. (la1ter Lt.
Col.) Edw~ard HI. 'l'ruiex. M\ C' who wi\sIf lieti chiefi of thle a uit'a -reltablilit lit ioul
veniter ait lDeshlot (enicnerl Ilospit iii.

A qties't loll fill ife was senit to 468 (lea fetied and liar( -of-hearitig pat iei t s
whlo 1111( b)een (1i5(lilrge.vl fromH tilt iospitall to civilian life ait least 4 niontitis
be fore t lie di ate of t lie suttvev. lThir~t vll-ti'ee lett ers wVere et~t uli'e( at." It liteli verl-
aible. tind It i., prestittied that tite tetIlitaititi foilr hundr~lled ati1( t ItIrtv-_fiVeý
t'ealchie( thte nolidde~sees. Aniswers were t'ecei ved from 261 menct, 60 p~ercenlt of

those who presltliill)ibY receivedl thle (Illtest iot itlit ire.

ThI e q nlest iot Iin ire consistvet of at series of qulest iotis to be pres'entite i Ialet'
tll t his Sect ion antd~ thle followving intt o(IuctorY P'lalt'ltglpli:

lDear Friend: Wohuld you petsett anlswerlt ilie followving questions ais ctirefiftly t. pos )siblte

Mid1( ret urnt to me. We irv imiaking at survev to find tout, in so fatr t- possible, somne of the
nesuitts of our work. Pltease feel free to write as lengthY at repor(t its You wish ont:(( wii itatlm

Ipepr. WtAt youR sty will liiv no reflecio toil you Y~inj mv mmnver whaztsoever. All
I want is ezareful Cottsideradonl to the quiestions. Youir sigiatirev is not nvvvessarv.

Thte (I liest iot illaiWe was sI-te b t Iijol' Truex. No prtovisiont w as ide
for sittaitu res byv tlie( paltielttts, Sitl(ice it wasthoull~ilt t ha t a1 I )e.t~ tet' Cesltse

mnigh t be oIbtilif ieol if thle retutints wete tiot sigttedl Each qw-tst lotna ire was
coduedh, liowevcn, utankiti dti tct oiposbe
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ANAIYSIS OF CASEIS

The causes of hearing loss suffered by tle 26• men who returnedl their
(I uestiolila ires are as follows:

.\' N 'etr I 'e ret W of
( , .ers of h furiq hI , o I crq.r., tobil

()tit is edia- -.. . .--------- ------------------- 71 27. 2
li exph si es ... . . ........ .-29 11. 1

Familial caulses . .. . . 15 5. 7

S-mall-arms fire - 10 3. 8
Brain injury .- ..--- 9 3. 5
()tlher ca ,•s .. 25 6

Barotraim -I
Congenitll calises ------ -I

Scarlet fever -I
()t osche rosis ..... 3
Mleningitis .3
l)iphtheria .......... .. 2
Measles .------------.--- --------- 2
lI1vuiionia------- - - ---------- I
Inthienza ------------------------------ I
Poliomivelitis ---------------------------- I

25
Undetermined orig'in ---------------------------- 102 :39. 1

Otitis media was the highest single causative factor diagnosed by the otologists
at tile at'ral-r1ehabilit alit iol center, and it is highly probable that a large pro-
portion of tile cases of utidetermineI origin were also tihe result of middle ear
inl flalnat ion.

The type of hearing loss is as follows:

Nu inter Percent of
Type 0. hearing tos.s. of casts 1oqll

Conductive------------------------------- 35 13. 4
NMixed-conductive - -. ------------------------- 15 5. 7
Mixed ----------------------------------- 74 28. 4
NMixed-perceptive- - ---------------------------- 44 16. 9
Perceptive_ -.-.------------------------------ 93 35. 6

The degree of hearing loss for the group was recorded as decil)els loss for
speech (spoldee) in a free-sound field, as follows:
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Nu inher of ra.rs I

Ivezrino loss for niided and a!•h, l sl.o h i, 5-,h jl) incre met, s I'litid(d t Iided
s p(I ch splfch

0-4 21
- ------ --------- 3 1

10- 14I -. .-- -- -- - -17

15-19 . 2 It;
211-2 1 - ------- I .I0
25-29 2 21
:W-3.1 _- 15
35-30 . 15 13

*I0--I --t . . . .. 29 ,
-45--19 -- - - W 6
50-5-I 3s 5

55-59 . .. ....... 2:1 I

60-6 1 P 19 3
65-69 --------- 16 0
70-71 --- -.. -1- 0
75-7 ------------ 12 1
90-8-1 . .. .. 12 1

85-S9 - 5 1)
9 0 - 9 1 .. - -- - 0-

95-99 ----------------------.-----.---------- 0 0
100- 10-I .---------------------------------

I T1 1 totthl ntlilhrr of (cisvs uIsu ill this listribtlitill is 251) h| t:itls,( (il-J(-:i| (1i:1:t were
not :vailable ill 2 vases.

TIe losses varieC( fronm 15 to 104 decibels, and the mean loss was 5S (lecil)els.

The mode, however, was 48 decibels, the largest single group of men having a
hearing loss of this degree. 1)istrilmtion of hearing loss for unaided and aided
speech in 5-decibel increments is shown in the accompanyving ehart.

I)isl-ibt~ion of hearing loss fnr iintidel alnd (ided speech

NUMBER OF
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50

\ LOSS FOR
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40 S - -
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, i UNAIDED SPEECH
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0 10 20 30 40 50 60 70 80 90 100 110

HEARING LOSS IN DECIBELS
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The duration of Iearil..Z loss, tailahatvIl below, is conisisternt with fhe etio-
lo..ic factor's iden tiliI inI the 261 cases: ()hl otitis mediai was the pled.miiiliiil (g
etiolo..ic factor, ard 70 iewce'iit of tihe group adillit t•lly had liad their Ilearirer
impi il-lilelit for ilior, thain .3 ears..

.\i mll'r Itr ofut

l, than I ,r ----------- ----------------- - 33 12. 7
1-3 vyars . -12 16. 1
-1-9 year .. -15 17. 2
I0) •ears aIId ov 1. 126 -IS. 3

Unknown -------- 15 5. 7

Fach of the men laid been fitted wit hr a lieiirilr aid (distribution tabiiiatel
b)elow) after a riiol'ou.t sh'elective I)iOgali. The il(ali riesiduial hearilng loss
for , speech with the hearimg aids litt ,il was 21 decibl•s, which i'represent, tlli

cil'alge g"ainl of :17 decibelsI-. liTe roldal poiliht was a plpiOxilaltely 0t1 15 dcci-
tl.s, aind the (list ribit lion iaiged fromn () to 84 decibels, ats shown in chart on

paore 57-5.
Nn m?,tr ]'trceut

.Make ,f ,faid ill o'..' 01 10tal

T elex ------------ - -2 2:1.
IRatliovar 6 .... . t2 23. 8
Westsernl Elictric 5 7 21. !i
M aico ---------- 2S 10. 7
SonIotIno .Iv 2-1 9. 2

Zi,-n it h .. . ... ... . .. 14 5. 3

MIt olwr-. -- - --- 5. 3
I lte l oi 1 v 6
A. i 'Ir x -.. .. . ....... -1
\co lstict n - - --i - ----- 3

()tarion -------- ..........--------------- 1

14

AN XLYSIS OF RETrURNS FROM QUESTIONNAIRE

'i'lre val'iollis questions i) this survev were allnswered as follows:
D. ])o vo ' coiisid(er tll( few lnionith.s •ou spenit at l Deshori wort hwhlile?

) .v: 25,S
XVu: 2
.\'0t ans.u'(1-rd: 1

2. 1hive vonl had contact with societies or orga inizations for hard-of-hearing

l)•10l)h, sin lc dIisc'hai'ge,?
)' .ic: 37 (14.3 percent')

.\O : (2"2"2

.\ t an.,,'irerd: 2

1 ii,- iili ; io.t - I-\ ' lw iwr(t.-ntag vs are c'(allateil oilI he numtber of replii,, rtetil to fiu, arlieulanr questtion, not on
h i.ot: i.-r a rili-.
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3. I)o you feel tIhat peope avoid you because you are hard of hearing?
Y#,.+: 67 (.)5.7 percent)
.\w: 194

4. 1)o you avoid talking to peop)le because you are hard of hearing?
Yos..: S9 (34.1 l)ercent)
XV: 1 72

5. i)oes it cimalrrass you to wear a hea ring aid?
I +.•: 60 (23..0 percent)
Ao: 201

6. Were you turned down for any jobs because of defective hearing?
I'•.: 53:

I nlimn o': 208
Of the 5;3 men who answered in tile afflirmaltive, II did not specify the

types of jobs for which they lul applied; 10 were turned down for factorv
work, 7 for truck driviig. 4 for railroad worlk, 3 for oflice work, ain : 3 for jobs)
as salesmien. T'I e other 15 men listed riveting, painting, personnel work,
airline, food iislpector, telephone repair, b)akery, real-estate mainager, sawmill
hand, oilfield, tractor operator, teacher, hospital ordforly, fruitpacker, and
w\'a (hn lll !.

The average unided hearing loss for this group of 53 men wvas 57.7 deci-
bels and thlie average aie~d residual hearing loss 20 (decib)els. Neither of these
figures rel)resents a significant deviation from the losses for thlie groupt as a
wlhol.

7. Is your hearing )et ter, worse, or the same since leaving Deshon?
Btfihr: 14 (5.4 percent)
l1'or.': 51 (19.5)
A'o change: 196 (75.1)
Uponl receipt of these returns, the clinical records of the 14 men who

reported iml)rovement were carefully scrutinized. It was the consensus of the
staff that two of tile groupl had had functional hearing impairment which had
not b)een deteecte(d during hosl)italization.

8. Are you using your hearing aid?
Yes: 239 (91.6 percent)
Aro: 22 (8.4 percent)
The following reasons were submitted by the 22 men who were not using

their instruments: lHeadaches, 4; t~rouble getting bat teries, 3; hearing aid
broken, 3; gets along well without aid, 3; instrument too noisy, 3; instrument
too cumbersome, 2; instrument makes himrn nervous, I'; instrument confuses
him, 1; and external otitis, 2.
9. Do you consi(der your hearing aid very satisfactory?

Very .xat efactorit: 141 (55.3 percent)
Sati.xfactory: 111 (43.5 percent)
(I .,'ai.factory: 3 (1.2 percent)
Not anwcwred: 6
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One of the lii'ee inert who t'tiiint th 'lt'ad iiiais'eo;v riorto hat,1 hIs

IllI-ýa Il1"-tat'!o O'v colliplained that they -w ' tt'iientIahtes. TIlw record, 11(med't

that thicit' iiaI'iin losses~ were. lepT,4)ci iveiv. 7,S anid 5 I teciheis unraidled. arid 22
a111i 17 tdecibels 1idedi. It is of Initer'est t hat thit liitar'irw losses i I lme- 3 'c.'

had1( existeti. 1esipetttivelY for' 10, 15). ai([ 812 , ea Irs.
It is notable tha't of the( ( I imit who did niot ariswei' thei (mlttiori. 8stated III

rT'Sporise to the( niext qetp'iron (No. 10) that theY were wear'iinz tie'aidr niort'

I talti 9 hiouris (aiIv. Onte wasi t'liip)ivt'(as a1 trilci ..Zt'rlt the !teonaid ý%as a
fieWsipaier' andlt' 1( te ti rd dieliver'edi 1iilk. 'i'lit' iir'trlillstarit('e !5luiet'
that had il( ,1eV aI5'tl,\Tl(d thle qutest ion eOrl(iee'riing their opinion of' ltheir aids,
hlev Nwoniti have been InI the( eat eo-orv of t hose sat isfietd withi thIem.

j10. I o~mn or (1la\y do Xvon list' \-ot' -ia'r~ aId'
Thim replies to this (Int'Isthic arlt thnblated as follows:

A" mlii Pft J' crylt of
I) ii ibj .'t h w. r., pti r da W ca, x totalI

0 - --- - -- -- - -- - --13 5 .0
1 tot 1I1 17. 2
5 to 8 f---~ i 2:3. 0
.) to 12 51 21.

More thant 12 - 5.' 22. 2
\o rk-po1%-v -- - - -- - - - - ) f 9

Of t het 45- miein who unsed their'l he(ar'ing, aids, bet weeri I and 4 hioni's a *lav. 39
WeiTe eiiiiilo , et Ini fac'tori'es, Oil farms, or iii other'i sit tuitions inl whtichi a hiearng'irad 11ii i
not hi'gt'litllv lice't' it() o thle ot hier hanrd. thle tise of the inlst 1'trnilenl t for a few
htoin. e' (ach da * v wvIieti it Is, iieeded' nImakes, it Junst as valuable to m~eiin lt hiese

itlla titonis as to tilie b)111k tetller whlo depenids of) a ide'd Ilea'iring 9) lIours eac'h dlay.

11. D~o vonl find I ha t votim' Iivarillo a ili is m1ore nistfinl to von as \-ot mrjlI iji lltXP(eI'
ienu'e WithI it'.)

) ti : 2:11
.V0: 1w
AVol(txt ant t/e: 14
Of lie 16 mentwii aVll( tisweretl t ha t itt'V, hadl not e'xpetr'ti~ene inier'easii tr

bllt'itfit from thettir lit'rl-i aitis. 6) had1( iI'vViOlsixly stat ed ill Icplyv to) edtlivi'
q nlest (ions t ha t t heY w\er-e riot Imsinl~r tilie instrumentnIs. 4 hadtt allswered vei'y
saltisfact't ,iv to qu est ion -No. 9, an 6it had0( answteretd sat isfact aiw.

Of thle 14 wvho fal led to a nswer tilie qufest ion, 5 had r'espondted that t hey*
Nvere not mnsiii'- til 'lt ats. I had e'xpr'essedi him1st'lf as heli nr er satisfied, aindI 8

asbt'iiig satisfied w\il i t he'i' I ist rl'nieiits.
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1 2. D o youl wealr voiir heni tiig al itiat wvork'
III I epolise to (hIls quest ion, 3.5 Ineti (13~.4 pereenlt) st ated t hat they w ere

hlot w orkinig ait the timei oft Ihe su rvevv 226 '\ (T( e~lJ)IpovId , ii tid of t his t1Iuza ber
60.6 pvrel'ent were lising"" i heir heaing11 aIds during work.

1:1. Whalt is Youri job lit tite p~resenit t izue?

''lie a li5wers to thIiis qu iest ion were too dIiversi fiedI to cii tvegonwz, a1 St and i
I IOI10lCIaliI uiire not haini i g. Iel u~ised.I

14. How mutch benefit d'! * ou get from hiprezidil"iig-1165 rlcioll"?

BI'm fib d qriall!,: 184 (71.0) p~ercent)
Awfu i/v d s/~iqletly: 72 (27.8 pece ii t)
(Gailltd Imni;,ill: 83
A.,of answuircrd: 2

1 5. D o von (considher hi)reahlding miore belneficial to yvou thlani the hearing aid?
Ycxv: 1 03 (43.6 perceit )
NO: 133~ (56.4 perve ni)
Not (lmUEixin (1: .5

III re)Ivilig to t Iiis qjuest ion, 20 niiii wvere nioncomifiit tal, checking bothI
yes anid no. The afflimniat lye responses to this quleszt iw wvrc munch Ilore

lii iiicOW.hzi iihald b'een antilti jcii te be~lhctilso of tlie( en t hirsialsil Oil thle p)illt of
tie paitients for lien rill rig d(s nat her. t hall lipreadinrg iuust utlict loll (I u i-1g. rehill bdi i -
t io COMrses. III retrospect, it is evivielit tha1t tw quc jiestioln as present ed is a
leliditig oliv. siggest iil ig fahivortI hIc respol ise for Iipirem (i ug.

16. 1 lave youl taken additional111 liplweading snedischarge?
Yes: 14 (5.4 perceeit)
No: 24 6
Not (llxinrvd.
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Ihe volhumes co'IPrising,.. the history of the MIledical D)epa•ilmenl of the
Uniled Sales Armv in IoRhi War II are divided into two series: (I) Thle
administratlive and opera tional series, whic'h constitutes at part of the "general
series of the historyv of the I.lnited ,t at es Ariliv in Vorld War II, prepared by
The Surgeon (Generl a nt pulllisl under tlhe direction of tlie ('hief of Milit ary
Hlistory:; aid (2) the professional, or clinical a 1nd techui'lija, series prepared by
1ii1d publishedl iiider lhe direction of The Sur1g1o ( General. This is one of tlhe
volumes published in tilie hitter series.
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IN D)EX

AtiTor'r, Miaj. AX.n.:ur ,I., 217 A.nt heit iai,ents --('ont mned
.\la ltiort, ill iauiigeu ,iui of injtiris of P'oldoalaiO: 11 'ydrothloriti' (t0traca ini .

sinuses: -137 hyIrochloridr ) -IS, 137, 235, 23:, 350
A.-sceses, -112, .131. 1:3S procaine hydrochloride, -IS, 350, 439

chemoht heraly in tr al nent of, :175, 376 Autisikonic h'n-, policy oil, 32

Accidvnt-. 86, 88, 89, 121-122 Anterior c'lliatnlur:
Acoustic traUa, comilbla-incurred, 1,0-51I1 defornil v of, 236
Acrylic eves: IIllorlrhilage ill, :31)

devliopoment of, 35-36 remnoval of foreign bodies in, 221, 245
protlictioni of, 109-1 ItA ANTHONY, ('ailpt. I'AI:ENE WV., 57, 104
Sce also Artificial-y've program. Antibiii ic t Ilr:Ip 'v:

.\cr \Iic i planlts, 131, 366 agents enliploy'vd ill, :371
Acrylic plIates, r:; voniiicatiolnr of, 377

..,tr-,• -~lply of, 5- in intraocular foreign bodies, 228, 217,
A(hI'enlin, 48, 2:15 2491

Air-condludction receiver, 46-1 in mastoiditis, 427-428
Airnva, mainteiiance of, .133, 141 ill otitis exteria, -424-125
Allerigy, 252, -130-4:1 in otit is nedia, -127
Ak\volar-antral titill.as, management of, 438 ill sinusitis, -128-421)
.Lv is, (Capt. I'D).MNI- ) 11., 6-4 ill tonsillitis, -12
AInbl yoplia: results of, 374-377

fumnctional, 122 See also Pen icillini.
nuitiritional, 2743-284 Anzio beachheiad, refraction and procure-

Arnvrita n Board of ()phl halmologv, 7, 9, -19, nint l)rol)hlns on, 64-69
51, 386 Aphakia, 269

Aniricaiu Board of ()tolaryngologv. 38:: 386 Aphakic patients, glasses for, 272
A muricaiM Red Cross, 1-17, 1-19, 170, 179, Apical abscess, 45

183-18-1, 281, 460, 503-504 Argvrol, -6, 2-4-1. 416
Aniastoinosis, in manualilgent of facial-nerve Aribotlavinosis, 274

paralysis, 526, 532, 53G-537 Artilicial-eye progrm., 3•3-36
results of., 54-3, 546, 547 hdevelopment of acrylic eye in, 35-36

Anesthesia, 1:32 facilities for, 34-35, 36
in inllaageullieit of- in European theater, 108-110

functional (heafless, 476, 478, 504 ill World War 1, 33
injuiries of hle nose, -431 recomnmtendations, 36-37
int rao''ular foreign bodies, 235, 2-44 supply and issue in, 34
retinal (letachmnients, -41--12, 26-4 See also Eves, artificial.

in o)t liit lialhic-plastic suirgery, 350 Artificial fever therapy. See Fe-ve-r therapy.
methods of administration of, 48, 443 I.4pergilbus, 420

llest hel ic agents: Astigmatic dials, supply of, 55
a(Irenial in, 48, 2:15a ii, 125,47, 2:35, 4Atabrine therapy, ocular comp)lications after,c o)c ai n e( , 1 2 5 , 1 :3 7 , 2 3 5 , 4 3 91 - - 1 4
ether, 48, 350, 476 144-146
Holocaiine, 1:37 Atrol)inization, 26, 39, 46, 56, 121), 1-45, 233,
Mety eaine, 1:37 245, 248, 265, 266
Pelntothal Sodiuln (thiopnt-ll sodiulii), European theater policy for, 131

41-12, -18, 125, 132, 235, 244, 261, Mediterraneani theater policy for, 75
350, 4-13, 467, 478, 504 Auidionmeters, supply of, 397
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Audionio ric tests, 167, 171), 191 ll-;'rri, Pnrf. (,., 29:
rmitin, fm'. 156i B•ilibid Ipriý-(w :";) 2S1

\valhi o)f, 510 IBingliamt, - hle'lical I tpot, 32, 3t
Amditoryv inip)iiirtmvi , 113-I 115, IS9--51 I BTIRn.., J. 1"., 119

tqassiticattitm 4f 'ltivilts with, 191-5f)3 Pil-.1-1''lll scrveen, imlpro)vised, 98S
clinical ob•serlviltiolns ill, 5OG•-50), IBlaskovicz procedure, 337, 3 19

et iologic factors (f, 501-Si0l Blast, deafh'.-s from, -167, -17-4
examination for, IS9-401, ' I0 statis.lics on, 1801
ottis'op~ic finding, ill, '-)0 -51) hp0rc8lelxls 375

tr atmenit for, 5i., Blinded i 'Il( ahties:
unrecognized, 513-521 disposition policy for, 153, 157-158
Sv' d,t I )eafriess. t iologic classificat ion of, 151

Au,iitory tIraining, in rehlabilitation ýroigr':m nillinageiu•ltlt of:

451) ill I'nropean t heater, 105-106
Aural rehabilitat ion. *Sc Hihiahililtition pro- t *, v fur, 15I!! I(0

grant, aural. rehabilitation prograin for. .S,', Re-
Auricle, injuries of, 135 halhililation program for blindttd c(s' -
Australia, 32, 133, -419 altils.
Autosuglgest ion, ill t riat ninitt of hyi.v-rical social-adjustment training program for.

deafness, 475 See Social-adjust unvit training pro-
grant for I)lind(hd c:asialti5s.

Bacteriologic st oldies hifore ijt raocutlar opir- IBlilltivss:
ations, 45. definition of, 163

BAKER, Co(. E.. ., 208 ilidtistrial, 89
Baker (General H0ospital Eye ('enter, 11-12 night, dark-adalp:tation studies on, 295-

ophth'almic-plhst ic surgiery at, 3-12-3-19 305
preoperatiive preparationi at, 46 Bow- grafts, in oplit hlinic-lplastiic surgery,
ward rounds at, 15 336, 360), '369

BALIANUE, (C., 525 Borden General Ilospiral Aural Ilehahilita-
BALLANCE, (L A., 419) tion Center, -4-18, 465, 470
BARTON, Lt. (OL. WAITER E., 15:, 4419 BORDEY, I)r. JAMES, 147, 1-18, 1-19
Basal iridectonyx, in t ri:uinuntt of secondary Braille, instruction ill, 180-181

glahicollra, -13 Bremen, 112
Base opticA shop, Eur•pean theater, Ill- Bristol, 39,

112, Ili, I IB Brorusulfalhin deterininations, ill infectious
I.ASII,-.JIN ES, B. .. , -4t19 hepatitis, 298
Bataan, 273, 281 Bronchoscopy, 4-13
BEACH, 1". W., 418 BROWN, I)r. ,JoiiN MACKENZIE, 383

B.EASLEY, (o01. (C'HAR.LEs If., -106, -108 Be'NNELL, S., 525
Bed rest: Btu'nn, F. E., 333

as postoper:ttive measure in-- Bushinell General Hospital Eye Ciii ter, 11
intraocular in rnorrhlage, :!1) uty n, 56, 85, 125, 1:37
intraocular operation, 17, .18, 2-18
retinal detachment, 266 ('almnattian prison' camp. 274-275. 281

as preoperati'e measure in retiial (d- Calcarine fissure, 308
tachment, 41, 46, 264 (Caldwell-Luc operation, 129, -138

for eve injuries d(ie to concussion, 127 CALLAA.AN, Capt. ALSTON, 3351i

Belgimn, 398, I05 CALLENDER, G. R., 212
BELLOWS, Maj. .1. (G., 227-228 Canal Zone, 419
Beriberi, 275 CANFIEI.D, Col. NORTON, 38-4, 403, 405, 407,
Berlin, 112 525, 526
Berman locator, 216-217, 222, 24i, 270 Cant lioplastv, lateral, 363
BERRY, G., -148 C:uuthotomny, 352
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('antilts, plastic sutrgery of, 336, 364 ('hicIlothera1)y ('oItinIIued
(Cargile iuuei,,raile, 4135 ill otil is i'eldia, 1 2 7

('AIRLET'Ox, I)r. AitIc:, !03 ill silisilis, -124- 129
('\ : ,iLt. C'ol. ltt.:xtiv, 211 inl Im -isililis,. 112

(atit-Y locator, 82, 211 iii uiv•eitis, 251-255
('aroltene, ill iiufte'tioiis-1i'm:lilis diet, 298 ruits of, 372-377
('.tl.iloi,, I'. DI., 2S2-283 ";cc • ls/(.o Slp (cifie :gt'-'eilts.

(c'mitii,, 1he\. r. J.. 20S ('hi'rhotirg, 398, MlS
('ARTER, Col. B. N., 153 (',I.wssi:N, .J.. 123, 121
('artilage, mnthod for preservalol (if. 133o - ('ihi:isin, 31)S

337 (Chief S•irgoiI, l:u'ropean'ai tieati'r, 105, 109,
('allrilage' graIfts, ill oplithaiiliiic-plast"ic smlt- I I), .1;is

gq'rv, 331i--:119 (Chilil- Firlli:m- India t heat er, 2,5i
('ase listories: ('horoid:

Iyltl'rical IcoIIversioni, -185-186 removal (if foreign hod1 il,, 227
nial;,-'iin&, 186-1I7 rulpt ure of, 211
opit h'alinic'-plasi ic sig•ewr\', 338-3 12 .horioidal em r'oiil:gt', S8t
visual-iel(l defects associated withI, helad ('horiooretiititis. 21 I, 251, 252

injuiries, 30!-333 traulillt ic, 261
(;stroviejo's techiiiq~ite iln keratopillhi, , I ('ilhia, lraiisplanitat ioll of 336
Casualties. Sce Blinded c:Sualties, if l),e d ('iliary body, remiovuval of foreign body i11,

casilial eits, IP:ilentills. 222, 24-1, 215
('a laracts: ('ilch o)perat ion ()'(Conlier), ini linalgelltiit

eoiiijllicati iig uveit is, 271 of sI rahisi is, -15
coiici)Iations associatteu with, 13, 269 ('ircular letters:
conigeliltlu, 271 No. 1, ( Ilfice of ieh (lhi.f Siirgeon. E' ),

dihtwtic, 272 i .Jai -15 I1 OII
hio ,itmita~imtl [iooli(°c" for pati"nts 10i01t, No. 8, I )viei' of Ohe Surgeon, NJT( )'S.\,

I1 I) Mar. -15 -7-1n
in'idence of, -13, 269 No. 13, IO)llice of the Surgeon,
,lianageiuelilt of, -13-I11, 269-272 NAT()USA, I5 May -13-7-In

postoperative, -17-IS No. 16, )llie, of the Siirgeon,

pireoper'ai'tive, 45-17 N ATI')USA, 9) bJine -13-7In
mlonocuilar, 272 No. 20, )ltice of t lie Surgeon,
Settiil', 271 N AI(O)IUSA, 22 .June -13-7-1n
trauijumat ic, 211, 2-15, 269-271 No. 36, )ftice of the Surgeoln,
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21, 22, 27, 10, 12. 211-230, 256, in World War 1. 3

265, 336-337 ,cc also I' %yt- c(nt ers.

(Oshing (hentcr:aI ll tloi:il, 11-12. iicidite•t of, 232

-13 maliagtnnit of:

I)ibbhl (General hlo.piltl. 1 1-12, 1I. adiiiiistrative aspects of, 1-:17,
22. 27. 31. 36, 12, 157, 185-1, SS. 19-71, 91-120, 133-138

25,. 366 clinical policies for, 39---1, 73-90,
Ltti•rnian (',,wral llospit:il, II 121-133, 139-1-1

Norlhinigton (Gciwr:I llospital, II- in tIntrp•oaan tlheater, 121-132

12, II, 21, 27, 16, 267, 335-336 ill Nithditerranaii ltheater, 73-90

)'Rhilly ( v onral Hoslpital,I I 112-, il Pacitic, 139-1-10)

13 , i1. 19-20. 36, -12, 251-259, )osttiopelit ivi, -17-I8. 338, 350-351

350i-3619 )reloperativeW, -15--17, 350

Vallh yv Forgt (hvnoral ltospitaI. S, ,cc a/so .spe'cific procedur(res.

11-12, 13, 15, 12, --. , 155-15S, statistics on, 85-91)

16-I-I•. 217, 261-26S, 269-272. See a/so specific injutrits.

27.5--279 .79 , 309-333 .... E lshi grafts, 3:45-3-0
Wakemiani ( -rl:il lhlospilnl. 1 1-12, Eyelids:

13, 1-I, 15, 16, 22 adhesionis of, 362

W\illiamn Benatlorit (Getoral Ilu.- injuries of, J26, 130)-131, 132

l)ita:, 11-12, 13, 15, 20, -12. 257, plastic surge rv for, 335-367

337-3 12 E c patcltes, 57-58
ini Metdit•rratiean tlhoeWr, 51-53 I1,t stocktt:

3d (heu•tral hiospit:Il--5 2  contractutre of, 131, 336, 337
Mhit (thiitral Hospitial 52. 56. 60, reconstruct ion of, 336;

62, 619-T7O, 76--79, 84, 85, SG, ,5-90
17t]h (heneral Hlospital 52 Facial-nerve injuries:
21st (tintral ltospi~il ---52 dettrnihiatlion of location of, 530-531

21;th (h incral Hlospitail -52 dis1posit ion of paio't nis with, 5:31-531

-1611t (General ospithtl----52  e1tiology of, 527-5301

64th (hieneral Ilospit al- 52. 232-21 incidence of, 526-527

in Pacific. plhins for. 13 mastoid ijuries assttc'atod wit 13G-437

itll)eclhion of, 8 surgical repair of, 532-53S

oplitlalihic-plastiic smugery at. 335-369 Facial I:ralysis, 525-5-18

pirsonneil at, 12 etiology of, 527-530

policy for .diuiission of pat itnts to, I 1-12 iiaiagennt of:

professional iniet ings at, 27 anally.1sis of castes. 538-5-16

sttildi's otli Ilst of antibiolic t lit'raP at. iin World War' II, 525
371-378 hliocat ion of trmvt injury in, 530)-531

studies oun Ilse of Owltniot hiraly n at. 37 1- rtsults of, 5-17
:378 sirgical rt'liniir i, 5:32-538

E.yve dis,:ists, 8-1-85, 1-10-1)11 t Ittr:ipy in, 5-16-5-17

dkps(itiition of pativlits wit h, 81) pathologic p)rocess in, 527-530

iticidhiice of, 8G. 88 specialized ceinters for treatmenet of, 526

inatllageniltnt of, 1-11)-1 16 Facial woutnids, dthridehnent for, -134-



5190 1NI1) VX

Facilit i4-: lir-I nAol for e've iiljilries:

lt(-l1 It) lilterraiiiaii tlli-mi-i Jlidic v for. 7 1

pital. lSS-2t1¶ Flollrtiiciopy. biphlane. ill liuilliil-.11cliic fiiri-gi

ill WorldI Warit 1. 1 7-o- 52 1rm Iit"e.
Scc n/tso teliabilitat iouml ril for I n niiiiagnilitic, 212-21 1. 2:12. 211, 217

blitleidt ca,1i:11t ir,. I reiioiAI of:

for (Itdti-ill caslialti- 117-17 I lilo)t-ail theater policy for. 4134

ill Woi-I \\',t- 1. 117-I1 IS hi i-vt iiijirii-,, 127-129
Sic 1i.s, Ilelinhjljiat ill piroigrnlil. illsii iiijurii-i~. 137, 1:38

a iial s1ýlat lt ic tin, S9

for optical pro-gram. 2!1-:):) ll)xilt ()if. 212
ill Eir-opianl tlvlectr. 1 ;0-I119 V-hir'nm prtint-Ifcittrlpv. 233, 21:3. 239, 269
ili Mt-djty-rraiit-an IIiviati-r. 56t-60 ~ ill pirfitratinjog Womiils of i-vt, 218

tophllia~liioIogic. S-25, 272 - ill tlviit is,. 10, 255-25t;

clinical spaici. 19t-22 Fcoiunmy. Brig. Nlyji-:s L., 395, -1t)

lin lm-.irtpi-l Itheatert. 96--102 Fi'i~.Maj. Ewmi Nit V., Jr., 3S1I. :06,.117

ill Pavific. ;;33- 131 1-ract Il-i-es

ill W~torld W~ar 1. 3. 1 nmaxilla, -41-1
library. 231 llot, 4-41)0

philltogtnipliic, 21-25 skifll, 5:(10
Ivaillmoiu .":. 5) V-nlim-t 3tN. 405, 43-1

Otolar , vilgoiii.fi. 39¶0-3195, 1016- 109 FRA.SERui Si-' JAN, 1015
ill El~liii-lll I biatt i 3S5-39'S FREERu. ('o1 ARDIEN, 153

ill World4 War 1. :18(1 lFlill itlila (iaftilss, .1674, 50)3-5041

Faradlic ýI inmitia on. 531 inic~lidvne ()f. 76

1'liarliz.;t ion, iii tre-atmen'it oif hysterical deaf- IlarctiSvtl Ilsit- ill treat 110111 of. 467,
ne,14-5. 4d)1 73- IS7. 50(1

D.Rwi r. (G., 208 atialY~is oif caises, -179- 181

FtRROM, 1A. I ( '01. .JoSEIl' BI., 1017. 126h calst hust ories, 6-4-75, 185-187

Facia Lata. 1311 (literija for st-elvt mu of patien-its for.

Fascia lata gn-.fits, ill ophtlitaltolic-phlatic : 18 I- 185

silgerv. 3H4), 368 p)svchoilogic 4)r(-4:ralt ott for. -17S

Faiscia 1:11: implanl~its. iiil~llig tti of resiflts of. -179-185
facial-iiiivt- pI-alvsis. 526, 537 letin-slg after, 479

Facia Llat slits. ill lii:1illgelieiit Of facial- IFeRSTENIBi-Rn, IDr. ALBERT C ., 383

nerlve 51hilsi.) t-517

Fedelriat Board~h of Mlsitlltlizat iou, 15-1 (;alvallic rt 1)oiisi, 531

Fevei- t heraply ill--. (ardlt~lo- (14-licra Hospital, 3-I
(.xniMi-r, Mrs. T. Il.RRItIoN. I IS

jiltr:lociilalr tort-igii bodies, 229
sviipat iiiIc i4)1t lllina, 21(1(;,I miasks, 51)eetacltes for wi-var with, 314,

S Ilvi- t hei is. -4(1, 2 ( 2570 58- 60t
livetis 11) 2.6, 27 Gs-niask jinserts, 116-i118

Flield Iloi)pitals. Sce Hospitals, field. (,a:st rtostolily -142
Fifth 1' . IS. Ariii, 5I, 631 (oiileri aitist hesia. -4139. -4-43

Fii.-iM:t, Mlaj. (G. A\, 337n (o-iiirai lli~sjital. .Sc-, Hospitals, getneral.



'Iul)i1v of, 5t, 1315 a(-o-hriI iau:i,. S, I

(illivs opillilolial o 5t Ma.:~~ Ixi.y \aj. G-11. '.\t i. U., 109, 151
(;iIlivs openl inet fou, -112 Heiad inljuries:
(3:ess-1halI impkijat, 77-7S, 131,. 33:7, :165-:,iji1 lhospitA., for, ill Wirli Warh I, 3

4; Ia-s eves: 30)7-33:1t
ill W~orld1 \V:r 1, 33. anlatoilc vollsjiierat 0)1 of, 31)S-3049

Sil ' (1/m) Art ihcizul-cixe programo. j)I1V-ii)Igic conidcIrait iol-. of. :144S-

iliclidlivvc of, .13 W\orld Wari I -.1iiljic on. '117
11I ulogvluI it'l I ofI 3 1 Ii';oiog. acuhitY :
policy for Iliopit ;ilizzt ionl of pat I otsII. st ;odards for, fill iilvice ill t Ill Ariuiv.

wit 1, 1 1 1531-455
5icOVi(I~irY, 121, 1:32, 2619 tests for:

;oggles, 127 routitie of, -1561

(ionorrheial conjinict i\ it is, 122, 375 electric, Europemi thloater program for
( ;ooortrlnal1 ophlzlutII:Inu:: issule of, 44411-11.

iiicidAla- i. 4,SI titt Ilog of, 4416-4664, .170
treat bern11 of, :4171 oulst rlicot ll.si li se of, -1664

,oluorrluni~ uveitk 3.:77 prochuriement of, 4613-416I
( MIMoN, A. T., 1 17, 12:1 provision of, (i1-(;(;, -162- 16t
Giiunox. E. S ., 282 Hlearing, di'fectivie. Sow .XudiforY nimpair-
((Ion: ('uixiuARLES F'., 10:3 onolt, D eafened Casualties.

I )r. hlAkium, 5, 2061 livariog loss:
(Graft: IolicV (10oi (Ii51)ositiolI (f sil(Iiifl5 \itiii, 141-

10 opjlithlalihnic-flast i( sm-rerv 3315. :1361, Sc also AII(IitorVy impanirilielit.

33:17. 33S, 3112, 315I, 31IS, 35 1-355, 3460, M-bridics, 118
3412. 3163. 361, 3647, 3641 !fimnoTh lu. in.fliienZa, StI

Sec also Nerve, graftht1g. specific tech- Hem'oorrhuage, 39, (S0, 211
Ihiquels. conutrol of, E'tiropian t hiat er po0ijY fiol,

Great lBritaill, HS8 433, 4-40
(41EEAR l, Lt. ('o1. .J AX Es N.. Jr., 28. 941, 103: int raocular. See lot raocilar heivnor-
C RI NKER, ('o1. Roi U ~., -167, 4173. -17- r'hage.
(,uow, COL. MA~coiaAl, -105 hIl:NDElRsiN, .J. V., 333j
(mai, -117, 4231 11 ENSLE, Nij . OTTO'r, 404
;oide (logs, 1612 Hipat ic fmoct ioo, stu~dy- of, ill cases of corneal
Gitki ollerat ion, for ret inal (Ielichlinvits, 41, ((edina 145-1 WIi

412, 2064-2617 Heipatit is, infect ious, 29)8-3010
(ii NIIERSI:N, Lt. (Col. 'Iityvvi,;, 5, 215, 28, -to 1r;ipt ic keratIt is, 3177

HIAHtN, N\taj. HENR E iv , :1414. II ss, 11. It., 417, 420, 4122
Hlalloran Gienral lliosphia l, 3t istam~ine, 257
H1AMILTiON, L. L., -118 110T (Ceneral Hospi)tal .\itrl R~el:hablitatlonl
Ifaiid livagriets: Ceinter, -448, -149, -157, -170)

Applicationl (f, ill remloval (of int raocillar conlferenice at, -1-19-450)

forvign hodlies 2416-2 17 (Irlvir-t railillng p~rograml at, -141
Launcaster, 8:3, 98, 1:14 lipreading toulrn~ament at, -1411



592 1NINEX

MlATf General HIospital Aural Rchab)ilitation HIospitals, titl(I-Coittilued

('Ceiter-Continiled assignment of otolaryngologic pvr,-touul
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evolultion of, 1-2, 5 Orthoi)tic training, p)olicy oil, 45

futnstions of, 5 ()sNIUN, Cap)t. PA.1L M., 416
assiglnment of persolnllel, G-S Osteolyvclit is, -4-13

chissificaition of pl'lrsOillli'i, 6)-S )sTrERERG, (.., 333

inspection trips, 8-9 Otitis exterla, 117--126

liaisoll activities, 9-11) clinical pieture, 421-423

Ophthalmoscopes, 54, 80, 135-136, 235 etiology of, 420-421

OpbIt halinia: frequencY of, 417-419

golnorrhleal, 84 iannagenient of, 423-426

symp:lltetic, 82, 132, 214, 229-230, 243, Othiis nledia:

248, 249, 258, 377 disposition of patients wvilh, 400, 426
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ruangeineit of, 126-A27 (IiarlIei(. Scc De)afened (ti:~

OtolarI: . go hu'ist s: :Ifiir hiý, of v~t-, 83-81, 107-1'0S
assi-ti ililt of, 3SG-389 fromu i've cvntutirs 16i

inl World WVar 1, 379, 381), 3SI, 3S82 Fl~utoptanl dihitr, 399~-100t
1)rifossioialI invoinus~i of, 105 to Zoiii of Interior, 56-57, 60, GO

)roifossioi:l1 ittilizat imn of, 3189 w~ith ziouitor 'v i mp~uirueini, I Ii I
redepl)i viiieilt(if, 3S9 Nvithi coiil hIIJ-A~ i -I-1

()tolar~vilgoloizv Br-anch. Siirg.ieal ('iuistiltamuts wil th eve dsoiS, 9, i It0- 1 11
D)ivision, Surgeoii ( ;enera1's (M)liee. -15t, xxit 11 huearing lo~ss I I I

activitiesi of 7-8 it It simusitis, -129

evaluation of, 379---381 , 3S3 wit Itinjt raocular hemorrhage, 39

Otolouists, -171 Iwit It ot it is nividia, 426

timproper lit ilizat joll of, Ifis wvit It retlital detachtments, 412, 268
Oxford, 402 Wit It uvecit is, 1-4i-- 1, 251, 25,`8-259

Wvit 11 Nvoliuuds of eveNt, 8,9, 89), 1 10
Pacific Ocean Area: with ItNoituids of orbit, 130

adilittiiist rat hve aspects- oif 01)lit haliu11ologv 1'ediche flaps, 335, 355
inl, 133-1:38 Peninphigus, ocular, 377

Clinical policies of oplit hatliologv ill, Penicillin. -I5, 75, 2-17, 25-4, -412
134- 1 .14 compillicationts fo~lowving use of, :377

facilitiv.- ill, 135-137 illtet tuu of-

inallagerutenti of-- hiepitarit is, 376
cviv diseases ill, 1-I14-- 1-if; conjunct1(1iv itis, :17-1, 375
eye injuries ill, 13 -1 1--I- cornteal iilcers, 376

medical inistallationus inl, 1:33--134 dacrvocvstitis, 3li16

optical suppI)lv inl, 1:37-138 (iioplo)itlialminiis, 376
personnuel il, 1341-135 gonuorrheal oplithaltnia. 371
slupply' of dritt1gs ill, 137 intraocular infect ions, 132
theater policy* for dlisp~osit ion of soldliers iri(Iocvclit is, :377

wit Ii hearing loss, ill, -I-I-1 kerat it is, :377
Pa'ahtal flaps, .138 ot it is ext erunu, 4241, 425
PLm..wlt, E. .J., 2081 otitis niedi(a, 4127
l'aiopl)it lialtitit s, chemnot herapv iii, 376 paitoj)ittalmuit is, 376
I a race iiies is: p)trforatevl tvuitlaniic membnhrane,

inl glaucoma, -13 -135
intraocular hemorrhage, 39 ) sinus injuric4, 4138

PatralYsis: totusillit is, 412
faicial, iiamuageniveut of, 525-548 trachtoma, :374
postdilijthlerit ic, 431 Uxveit is, 41)
seveiuth-muerve, 362-36:3 methIods of administration of, :371-3172

lParanasa1 sinutses, vomin(s of- p)rophlylact ic use of, :372
dlispousit ion of patienlts with, 4100 supply of, 137
I ieluiiques, inl maiiagenineit of, 4137-438 1uiclm-slftiaoipowder, 508

Paredrine lhonatropine hydrohromuide (01111- 1'eutothial Sodium, -18, 125, 132, 235, 244,
51(10, 26 :350, 443

Pa ridrine scop~olatmine liv(rob romIi(1u emitl- in narcosvnt hesis, 4167, -478
sion. 26 inl re-tinal (litacnimeilt opirat ions, 41-42

P a ris, :12, 111, 112, 4104, 489 Perinieter-s:
P at ienit s: ImplIrovisedl, 97

b)linld. Sce Blinlded caslialt ics. sup~ply of, 54
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Peritortsillar abscess, -131 Presideit's ('omjillee, onl lhh:dilitative
IPerl.,olttl, oplIhIt lhaluolo,-ic: MIeatres, 159-160), 188, 198

assignment of, 1-2, 6-8. 50-51, 913-95 I'rimary sttur':
-it eve, centers, 12 ill In:otagenttnt of facial-nerve par:aysis,
classific:ttion of, 1-2, t-S 5i32
for blinded casalt ites, 165-I 168 results of, 5 15

allotmelnt of, 191 Prisoners of war, Allitricall, llit ritiolltl

ditits of, 165., 192-I193 anhl'yvol)ia in, 273-28-
quialifications of, I165 Procaine Ihydrochloridtv, 18, 350, 139)
training of. 193 Prostatitis, 252

in ltropeta:tn theater, 93-95 Prosthettic spheres for imlalntation. See
in Mediterranean theater, 19-51 EI* Evs, artificial.
in Pacific I )ccan Area, 13-1-135 I'rostiginilt, -16

short age of, 8 Protein thterapy. Sec Forerign protein

training of, 3, 5 t herapy.
utilization of- l'scdomoias ( Ps. pyoc!a!nct), t212

in optical pro)granm, :12 Psycogvllioen da4'fnless. se lltnlt iotalI deaf-

for refractions, 02-63 MIss.
P'ersontnel, otolaryngol)giv: l'sychological adjust ntent of htlind.ls cas-

a.-signmen(et of, 379, 385-3189 talt ies, st uty (i, 185-188
classification of, 379, 386 Ps.%clhologist, role of, ill treatment of fNitc-

for care of deafened casualties, 449 tiotanl deafntsss, 478-479

assignment of, 4168P chot heraY p

p)rocur(ement of, 4168 in treatlnte.nt of hysterical al)honi:t, -117
in Eitropean theater, 3185-391 ill treattment of night blinhdness, 297

professional utilization of, 381) in treat ment of t innituis, 436

redeployvtent of, 389 lPterygiur, nbatagement of, 338

rotat'ion of, -40. Vtosis, correction of, 337, 349, 362
shortage of, :387, :389 )PUNT, N. A., 418
training of, :380, .100-403

P'ETERS, E. A., 475, -176 R.ANDOLPH, Lt. Col. ML. ELLIorr, 5
1lhar'yngitis, 416 HANKIN, Brig. Gehn. FREI) W., 1-53, 451, 452

Pharynx, injurits of, 43-1 R1T.,\7 n!,,, W. T., 418, 422,42.1

Sh'tenytvlphrine hydrochloride, 255 Reconditioning D)ivision, Surgeon General's
lihenolb:rlital, -17 O)flice, 152
Philadelphia Naval Hospital, 57 Rectus muscles, 265
l'mllirTT, 1. W., -123, 42-1 Red Cross, 147, 149, 170, 179, 183-184, 281,
l'hilippines, 273, -118, 420 460, 503-504
l'hotol)hobia, inl nutritional amblyvopia, 274 Red Cross Institute for the Blind, World
Plhthisis htIlli, 90, 121) War I, 149, 151
Physical reconditioning of blihded casualties, Reduction, temporary, of maxillofacial frac-

17G-18 ti res, 441
I'ilotcarpiine, supply of, 56, 1:37 R II', M. J., -411)
l'alstic surgery of lids and orbit, 335-36(9 Reese procedure, -15, :311)
l'ltt'lurococcic conitnctivitis, 375 Refract ions:

Polvvitamin preparations, 145 adilnistrative problems of, 60-70

Poontocaino, Ilydrochlorids (tetracaiune hydro- at :o general hospital, 69-70
chlorih,) -18, 1:37, 2:35, 238, :350) on Anzio beachheiad, 64--69

tlorid) 48, 1:1, 2equipnment for, 54-55, 63, 98-101

OlppEr, H., :00 statistics ort, 26-27, 64

Posterior chianlher, removal of foreign bodies Refraction teams, (13-164
from, 222 Regular Army, lhearing-acuity standards for

POTTER, It. Col. WALTER 11., -49 service in, 453-455
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llvhihlilitation centers, aural: elhabililation prom.rani for Windjid casual-
criteria for :adnmission to. 153-155 ties (Cont iiuieil
disposition of pIatitivw- from, t161-162 familv rlltionishiips ili. 1-1-185
in World Wa:ir 1, 117--1 IS in World War 1. 1-17-152
in Zon' of lnitrilio: olijveti-es of. 169-1701

Ilordni ( ,i i ir:il Ilo-piltal, -I 18. 152, (cIIllioit jot ll i h rap;yV ili, 182

4165, .17(0 irientation in., 170-1761i
I)eslioll ( hviu'ral llospit:il, ,119. 150., lihyvical reclitiditionini in. 176-I180

1,52. -153. -159. -162. -165-166. 170 priviate euiiployriiyeit ill, 182-18:
Ho1ff (w heirai IIopital. -11, -1I52, recrealtio n ad social ervive in. I318-18-I

-157. -159, t160, 161. 1,-Ii. 171. -17:3- s54ini-:lj[tnlent trairihini , ini. Il6(. I,8,-

-171. 176. -17S-187 209
Wialler ihed ( h-iral IHlospitall. 1-18 teachliinig pirogra.i in. 180-182

Reliahilitaiion (,illers for bliided iasun•lliv.4: Ii,-labihilitltixve mileastires. Presidenit'5 ('soim-

criteria for admklliuniillt to, 1162- 613 Iiittee oil, 159-160i. 188. It198
dillilsiti(n oif piativ ils fromi. 153, 157- lIhserve, lhiariin :icit\v l anda:iiilirds for srv-

15S ice in, -153-1-55
in \Vorht War i. I-I,- 1 SRet itia:
ill Zon)e1 of Interior remiiov\ial of foreignti i)dY il. 227

D)bible, (tiral 1.-5:5ll1-158 rupture of. 211
Old I'iruiis (Fars l-o.c.til II 11'ptilal, Rlletinial detniehtiiuitsl..11-12. 211, 2ii1-2i;S

1IS-209. ilisposilion of p1atients wit h. 12. 268
Valle iy For-ge k !iral IHlospital, t etiologic faictors iii. 261-2612

155- 158, Itl-ISS Iuinsi operation for, 266
Rlehliailitation proari' imi., :iuiril. 1 17-171 hlopitalizaiiull policy for patients wit h.

ad(ninisiralivt lpolicies in. -5-28, 1-19- II
-150, -151--1531 idiopa1 hic. 26:1

criteria for adniissioni lo, 155- I:ltl incidence of, H1, 262
e(qluip)mnenit for. -169-469 -iiaialvvinenit of, 4-1--12, 2ti-1-2ti7
ev:iluiatioui of. -150t--151. 1, 1 aI iesilhia in, 41-42
caIublation of pit jents ill. i6 di:igiiost ic routine in. 26-1

facilities frt -15'3 p)ostopI('rative, 47-48, 266
hivarititi aids in, -162-466 preoipr)i'at ive. -15-17. 261I
in World War 1. -1-17-4-18 reolieration iti, 266-267
tnutler of pat iiitns treated in. -16!--162 resuits of, 267-268
oliject ives of. -152-4153 teclihniqueit's of. 41--42. 2611-266
ocupllliatiotnal flihraplY in. -It(). -161 natitre of le'sion it). 262-26-1
pi rsonlltl, -168 p rognosis after, 267, 268
]s ' vliologi)" considher:ionilns in. -1t69-470 ) Retinitiis proliferans, 261
recreatlion in, -160., -Ili llietiniatoid arthritis, 252
resliotsibilitv for. -1-19 {liodoI)sin, 286
ro1t ilie of. 455--45S R1iboflavin, 145
social services in, -10;0-461t Rlmoclll(Wi G., 3109

tvaclitig prograti in, -158-159 Rloenitgeniologic exanminations:
voc('ationi l colilselinig ill, -164--I4i1 itnportanice of, in eye diseases, 23-I
ScV ti/st Rlehabilitat ioti centers, aural. in location of facial-nerve injuries, 5:11)-

Rehabilitation progratm for blinded casual- 531
tics, 1-17-209 in localization of intraociclar foreign

crit eria for adlimission to, 162-13i bodies, 214-216, 218-219, 23:6-241
disposition policies in, 153, 157-158 RMlitlRSeli NDER, W., 21:1
etilotioiaI adj list llneit of pat jetits after, RORE, .(11)t. CHESTER E., 118

185-188 Ross, A.. 185
facilities for, 164-169 RUCKER, C. W., :18:1



INI)EX 601

It VDI.N, CIapt. LEwIs N.. 257 tr vicet' for t lie, Blind, (Office of I'Education,

RUEDEM.XNN, D)r. A. 1)., 6, 27. 336 152-153
It 'ssi.l,, W. it., 33:3 Seventih-nerve paralysik, 3fi2-363, 525-518

VE'RIN;IIAVS. , 1.. I.., 2,2
St. D)tiistan',, Institute for the M1ind, 105-- S.viv. x-N, Matj. 1). ('.. 103

106 ,(iderosis. 269
Saint 1,5, 128 cataracts associated with. 270

Saipaln, 118 Siderosis hulbi, clinical pictlre, 242

Salievlates, 40 Siegh, otoscule, 506

S.XL'NIIN, IPETE:R ,l.. 208 Silver nitrate, .15. 220
Sallto Toiliias prison camlp, 27-4-275 SIEMN, 1., -11)

S-VIN, L. II., 21.1 SIMONTON, K. M., 418. -120, 425
Seopolallilie. 3•50 tSinuses. m .anageielit (If injuries oIf. -133-43-t

S(c.UF., .hLj. .11i)IN 1E.., 437 Siiuses. l)aranasal, mlalllngel•iellt olf Woullld1-

SCA.RI.ETT. If. W., 309 of:

Sei E•i, M. \aj. 1Atloi.1 (G.- 216. 256 IE.urop)ean theater policy for, 434

Seh)ool(s) : techii(iliues of, 437-438

for I)linded castialties, 1-18-151, 188-201) Siuisitis, 252. 42S-429
for deafenld casualties. -1-17-448 disposit ion of pat ieits wit h, 429
in World War I, 3, 380 ehective surgery in management of, 429

.Medical Field Service School, Carlisle Siltisitis, I)artliasal, disposition of patients

Barracks. ],.. 400 with, 4100
Medical Field Service School, Luropean Skin grafts, in o0lhtlhalnic-plastic surgery,

the:ater, 102-03. 403, 404 336, 337, 3:12. 345. 348, 360. 362, 36-1, 367,
Set' 01.,1 Training. 369

Selera: Skull fract ires• f:acial ip:tratlysis after, 530

infestion in wounds through. 217 Sliding flaps, 335, 360
inan1t1agellieill of: Slit larips., 53, 98. 135

in treat elt (If retiiial detachments. SN�.YDEol. .1.I:ES L., 406
-12 8uMITII, B. F., 282

in remov'til of foreign b)odies, 221 SMITH, M1. ij. BYRON, 103

woundsi of, 125 Social-atljtusti ilt' lit-tra tiii g program for

Scleral-niarker technique, 222 blinded casualties, 188-209

Sclerotomy, teclhinique of, 224-227 conlrses in, 199-203

Scotollia(s) " discipline in, 195-197

central, 279, 283 e(qiilpment for, 189-190
eeintrocecal. 279, 283 evaluation of, 208

Sc.'u i) t tlyphus fe'ver. ocular changes in course evalhation criteria in, 203-205

of 141-144 personnel for, 190-191
,;('i(al, 46, 47 resplonsihility for, 160

fl Corps, 100--119 Sockets, 1:31, 336, 337
Secunderabad, 418 Sodium amytal, 46

Sedatives, in treatment of functional deaf- in treatment of functional deafness, 479,

ness, 478, 479. 504 504

Senior consultantst in- Sodium salicylate, in tireatmnent of symnpa-
neurosurgery, 526 thetic ophthalmia, 230

ophthalnology, 91-92. 102, 103, 105, Sodium sulfadiazine, :171
106. 109. 117. 121. 123. 159

otolaryngology, 384-390, 4013-409, 525- Solonion Islands, 418

526 Southwest Pacific Area. See Pacific Ocean

radiology, 128 Area.

SENTURIA, B. H., 419 SPAETII, 1l. B., 216
41:;755°--57--40
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Sietaclchs: ST WKs, If ., 213-211
for ,iphakic pativjrl 272 'Stra.hisinis, nianngagrrrnt of, 15, 132
for wear with ga. mn-kr., 31, 58-60 Strv'plonmvcirn, 371, 126
frarm'- for, 30, 115 S'rw BL.,, (Col. (in.ti.:itr (C'.. 218. 221, 228,
lpiniho•h, 26;1, 266( 33611h

spianl hlns for, 32 Shitbcominriite•I oif ( )plht hal iirorloh.,_. (' v. wil of
prvsrriptions for: National Ith rfsn, 1-2, 117. 151-155, 1.59,

correction., of, lEuropiean thireater 1I63

olJich',v for. 115-1 H; S"uhlcolrriitrt'r of ( toiar ' yngolo-v, ('ouncil of
record of, 3:1. I 16 Nattional I)•,efns,,, 379. 155

rl)hlavcrllement of, 138 Stilf:oli:tinc, 1(, 227-22S, 233, 25 I, 371. 112,
stvio alic, 46, -I -123, -12
suppi'ly vnid issue of, 29-31 SnlfaiYhlon, 426

in I'rtroplean hater, 110- 111, 115 Suilfanilamidte, 227-22S. 217. 21 , 116
ill Mediterranea::n theater, 56-57 S1ilfatlliazoi,, 227-228
in Pacifiv, 137-138 Srilf:mtliiazohle-lp'inicillilr powder-, S3tS
policy oil, 29, 301-:31 Sillfollnalnide(s):

Specll-correct ioll courlse, for deaf!iurd casil- methii ods of admimili.lration of, :371, 3172

:altics, 459 prophllactic rise of, :172
Spevclh-insmlanice corlrs., for (li:ifenid casl.- supplY of, 56(, 137

ait i 1s, 459 Sulfolnamidle tlhrap:Y
SpeIch-perccpti Lo tests, -1i7, .7)9 comiiplicati oins following, :378
SIPFEi"lt, Maj. J. P., 171 for itlrloIOlr infections, 132
Splint, for llmaiilhlfacial fract irirs, corustruie- MIdiiftrrrman, t heater policy for, 75

tioll of, -4-41 Ilse of, ill---
Sl'Ru.uIN, ('Ol. It. (.LEN, 408, 526 hlepllaritis, 3714
ST.AIHL, (Cipt. lRI(CHAR If., 130 conjunictivitis, 12, 17, 19!, 20, :17.1,
STALLARD, It. B., 223, 236 375
St alhyvlococci, -120 cornleal iilcetrs, :376
Stiaplhylococcic coljriulct ivit is, 375 dacryocyst it is, 376
Staphylococcu. hcmolyflicti.'U, -1,5 ndop)|tl Ilailnitiis, :376
Station hospitals. See llospitals, stat ion gonorrhieal oplithalrnia, :371
Stalistics on- injuries of nose, -140

lhinded casualties, 149-151, 168-169', otitis (xterna, 423, 421, -125, 426
195-188 ot it is media, 427

deafened casiialt ies, 117, -157-458, -173- panrol)ithahnitis, :176
47-1, -161-16(2, -179-485 perforated l(ltiipahiic iimunibrane,

enuicleations, 78 435
eye injuriies, 85-90 sis injnu rieis, 438
facial-nerve injuries, 526-527 sinuisitis, 427, 428
hearing alids, 4--1-4-15 trrachoma, 372, 374
oplt ical program, 118-119 Wounds of nasal nill1cosa, -13.1
olitis externa, -117-419 SILlIVAN, J. A., 531
otitis miedia, 411 Supply v. See Equipmienit, lacilitvies.
0t olh r * gllohligic p Iitieillt load, 398 Surigeor ( erlincraIl's Office:
rcffractions, 26-27, (i; ()phthalmrnology Ira in'clil, Suri gica il Coll-
spectachls, issue of, 30 suiltants I)ivision, 1-10
tionsillit is, -1l activities of, 1-4
t)iosillctolimy, 411, 412 evolution of, 5
rvecitis, 251 funuctions of, 5-10

STEt;IMMANN. F., 3:00 Otolaririlgology Blranurchl, Surgical Coln-
St lunopaic speca•elhs, 46, -18 stilt ants l)ivisioni, 379-381, 383, 450,
Stereoscopes, 55 451
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Surgeon General's Oftice--('ont iied Tissue, p)resrvat ion of, 433
lhconditiioniinz Division, 152 Tonomneetr(s), 51, 135, 235

Surgeon (Ghenral. Vit, 29, 35, 153, 157, 158, Tonometer-testing station, 24
159, 206-207, 208. 1511 Tonsil(s), inijries of, 431

Silt 1jr(s): Tonsilltetomy, 255, 412, -116
end-lo-end, ii f:iei:d-iirvt repair, 526, aiestluesin for, 443

532, 533 il\ World War 1, 411
preliiiniiry, 121, 132, 221 instruments for, suiplt*v of, 396-397
priliarvy, 532 preopera tive' mteas irt, for. 116
See ./so \Vomil elo-Ilre. Tonsillit is, 252, -111-412

Sweet method, in loc:iliz:itiol of foreign Toti-Moshier operation in darcrycys it is, -130
bodies, 128, 215, 241 TtOVELI, Lt. ('ol. IRALPHI M,., 10S,

Sympatlietic oplithlhhni'a, 21 1, 229-230, :377 Trachomna:
after uveitis, 258 chebnotlherapy in, 372--374
after removal of intraocular foreign incidence of, 84, 121, 141

bodies, 82 Training:
ais factor in eoiclt'I:t ion, 2 13, 21S, 29!) in care of blinded casualti e,. 192-193
dev'ehl)pment of, 213 of blinded castialties, 105,-1116, 173-175,
ma i•agemnent of, 229-230 18(-- 182, 198-203
incidetnce of, 76, 132, 229, 213 of de-afened casualties, -1-7-4-48, -158-159

SYhlhilis, 431 of oplhthalmologic personnel, 3, 5,
as etiologic factor in u'vitis, 252 102-103

Syringing, European theater inst rmcions for, of otolaryngologic personnel, 380, 400-
433 406

Syv EHTOiN, J. T., 417, -121, .121, 422 See also Schools.
Transportation of casualties. Sec Evacua-

Tantalum-mesh technique, 336 tion.
Tantalum, in ophthalmic-plastic sturgery. 336 TRAQ 'AIR, 11. M., 103, 309, 333
Tarsoconjunctival sliding grafts, 315 Trial-lens cases, -upplN 4f, 5 1 55, 63
Tarsorrhaphy, 130, 337, 362 TRuEx, Lt. Col. Ei)WARD H., 452
Taste testing, in location of facial-nerve Tympanum. See Eardrum

injury, 530 Tyrothricin, 371, 374, 376
Telescol)ic l,.ns, policies on issuance of, 32
Tenon's capsule, 337 Uveitis, 40-41, 377

incision into, 265 cataracts complicating, 271
Tenotomy, 131 disposition of patients with, 40-41,
Tetracaine hydrochlorid,, 48, 137, 235, 23.8, 258-259

350 etiologic factors in, 3-12, 251-253
THtOEY, ,t. Col. (). W., 337n hospitalization of patients with, 251
Thiimain chloride, in nutritional ambllyopia, idiopathic, 251

275 importance of roentgenologic examina-
Thiamine defiinecy, as cause of nutritional tion of pat'.,nts with, 234

all)lnyopia, 282 incidence of, 40, 251
Thiersch graft, 367 managuement of, 44-41
Thiopentad sodium, 48, 125, 264 diagnoitic routine for patients with,
TFiORNE, ('ol. FREDERIC 1H., 189 253-254
Thorpe endoscope, 263 fever therapy in, 256--257
TnrORPE, H. E., 216, 217, 2-10-21 1, 247 foreign protein theral)y in, 255-256
Throat injuries, 433-434 surgical measures in, 257
THYCEsoN, Lt. Col. l~imm.it's, 228 survey of, 251-259
TIcKLE, T. G., 531 therapy in, 254-257
Tinnitus, treatment of, 436 syml)athetic oplhthlhnia after, 258
TIsIHER, I'. W., 219 traumatic, 253, 269
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VA~IL, Col. IERRI('KT., 5, ill, IW09, 159 ViI rcoii I ratts')ant, inl jitraiocuhlr heanor-
ValyForge G enteral Hospital Elv ( enter-, rhgne., :39

8, 11-12, I I, 217 Voice tests, 4157, 167, 179, 187
blinded casutalties rehabilitat ion pro- evaluwiiion of, 155

gramt at, Mi 5-- 158. 164-188 uist, of, ini Mclvt loi of pat icit s for wirc(-
flaitagimetuiet of----- iii lusis, 182-183

cat aracts at, 264.-272 Voice-t rainin ou~tnrse, 459
retinal detachments at, 412, 26 1-2(;S
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