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On 29 November 1950, Brip. Coneral S, B, Hays, Surgeon, Japan
Logistic Command, desipnated Onaka arsy llospital as a center for Lue
treatment of coid injuries urizinr i'rom the Korean conflict. The
principal reascns Jor thia action were: a) to afford the best profes-
sional and nursing eare for frcathits and similar conditions, including
trench foot, throucrh the devalopmnent of 2 skilled team, b) to develop
ceriteria for dn:isiors on evacuation to the United States and return to
duty of patients oi this type and 2) to pursue research in the develop-
ment of improved prophylaxis, diapnosis, treatment and general management

of these comdit.ions. .
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. sae cecurrence of frosthite 1. :aualle sporadic n ..ivi -

-t most commonly occurs among individuals stuporous from alcohol ... i
iudividugls whose occupations require protonged exposure ..uriz: very coid
waathar (1)s however, war fought in cold climates may pro'uce A staceeriar
rurher of ¢old injuries,

) The history of cold injuries has been reviewed by several authors

©2, 3). The armies of Alaxander experisnceé casualtics from frozt“-ite.
Nanoieon's Russian campaign resulted in a tremendous numher cf rr>-2

injuriea. According to the official Pritish history of World wesr I there wer
115,361 cases of frostbite and trench foot among British forces. It Las been
astimated that 10 per cent of the Cerman soldiers in World War II on the
Russian front suffered cold injuries., Based on provisional data threre were
55,321 cases of cold injury in the American forces during World War II.

Large numbers of cold injury casualties materiilly reduce the fighting
strength of an army. This is particularly true in ground forces where cold
injury casualties arc usually among the frontline riflemen. During the
winter of 1944-45 in Europe there were 46,000 cold injury casualties in the
Amsrican fighting forces. These required an average hospitalisstion of 50
days. Whayne (2) has calculated this to amount to the loss of the effective
fighting strength of 1? infantry divisions for 50 days, aince almost all
cases were riflemen.

: Not only do these cold injury casualties redace the strength of an
army, but they result in disability to the individual, BEven patients who
do not lose parts may have pain, hyperhidrosis and intolerance to cold
weather following healing of the initial lesion. They are handicapped for
certain occapstions and some must reccive ccapensation on separation from
the service.

Cold injuries include frovat.bito and the trench foot-immersion foot
syndroms. Frosthite is further divided into ground-type and high altitude
froatbite,

.~ Oroand-type frostbite may occur in ground troops, usully the frontline
sold’er, whan ths smblent temperature is below freesing., The duration of
exposure is between 1 and 2, hours.

High aititude frostbite (5) may occur in aviators where the ambieat
temparature may raach minus A0 degraees Pahrenhait with the duration of exno-
sure teing from a faw minutes to a fow hours., The very low tcamperatures ra=
be corhinnd with winds cf high valncity which increase the conling rite o7
agpote: parts, Hands are tha most fraquent site of injury. Cantach A§ Y-
akin with axtremely cold metal accounts for soms af the cases of frnntt e
amnng Aviators,

Teench fnot, A Sarm generally adoptad in Aarld We I may ~awaw oo
raRiant tapmaratures near or allghtly abave freaglse 911 wwips =~
nimamien ' tha Phal, Lo enld and matetype, 1% {a vaun) :
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These types nf cold dnjuries have a atmilar clinicai sppescaonce.
As rointed out by Whayne (2); separation into the various cold ifonlucy
Letegoriea is based largely upon tho degree of cold to waicn axpoacd et

n‘d inten sify the effeact of luw Lemperature. Under conditirms cf c«;nbz
s mixture of trench fcot and frostbits may be pressnt in a sinsle indivi-lua:.

Althougn Lewis (4) has derined frostbive as sctusl freesins =~ the
tissus, it is frequently impossible under combat sonditions .- uelevaine if
solidification has occurred. Auong soldiers sustaining s ¢cld injury in
Kores during the winter of 1950-51, the affected part was rarely seen at a
time when it covrld be determined if the part had been solidified., However,
a history of ice between the toes or of socks or gloves frosen to the part
was {rasquently given. Almost all cold injuries in Korea occurred when the
texperature was below freesing,

The weather conditions in Korea probably were the most severe ever
experienced by American fighting forces. On an aversge the temperatures
were lower than those encountered in Europe or the Aleutian Islande in .
World War II or in Zurope during ‘World War 1. Alt] ,ugh American troope heve
been stationed in arctic and subarctic regions susht"as Alasks, Cansds and
Greenland, thay hava oaver been engaged in actual combet in those-sress. _ .

In Kores cold injuries were infrecusnt esrly in Noveaber 1950 (Pig. 1).
In the latter pert of November severe weather coniitions sppeared, the
tempo of combat increased and a large scale retrogrede movemsnt by United
Rations forces took place. lany cold injuries occurred. To sccommoizte
theee cold injury casualties s section of Osaks Army Hospital, Csaks, Japan
was designated on 29 November 1950 as a center for' the treatasnt of frostdite
end similar conditiops. Although not all cold injuries evecusted from Kores
were sant to the Co’i Injury Section of Osaka Army Hospital, o totel of 4,216
lentn were admitted with a _lagnosis of cold injury., This represents more
han ane—half of the eustimmted t>tal of men evacuasted from Koree because of

eold injuries.

At the close of the winter months, summaries of ‘he clinisal records o?f
2,297 of these pstients were available. Serial photographs on over 100
patients also were availsble. On the basioc of this meterial it hee been
poesidble to snalyre certain =linical and epidemiclogicnl aspactes of ground-
type frostoite am it occurred in Korwa dwring the winter of 1950-%51, The
"nne matarial is considered to ba a sample of the frostdite population., 22
desired information was not availabia in sach case history. The fina) la,-
nosis nf the 2,257 cases cn whom summaries were availahla indicated thas “..>
per ~ant wera anld injuarias, Most wars considered to ha groupd=type So-<ts o

Tam mmtntnv 16.7 par ceant, slthaugh sdmittad with !n- SRR
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mhes oo 3 - &y 3\ R ’
neoveaia o7 tha feed witii erruntza ane maceraticon

‘ Tne faef, were usually zcol uo touch. There wie .o o bgoees -
‘retrreaia,  No dlagnostic title -rplicable to this eonceyt.cz . - -
in the Joint Armed Forces Diagnostic Nomenclature Manual. ?hcrefo;e, tne
tescriptive title "Ill Classified Ccndition of the FPeet Manifested by Kyper-
hidrrsis, Erythema, Maceration and Coldness" was given.

. @

Tt is questionable if *his condition is a true cold injury. Similar
Jindings are pressnt in men 2f.er long marches in months other than winter.
‘lowaver, the signs and symptoms of Lhe I11 Classified Condition of the Feet
as seen in Korea weres of longer duration than the similar signs and symptoms
seen following long marches in milder ~limstes. Furthermore, the incidence
of this I11 Classified Condition decreased when warm weathar .mwarea.

Tha condition may be very mild trench foot although hyperhidicsis is not a
characteristic of early trench foot and immersion foot (6, 7). It was the
result, in part, of physical irritation from trsuma and chemical irritation
from prolonged contact with perspiration in footwear imp.rmeable to water.

™.:3e patients required only local foot care (potassium permangenate soaks)
and bed rest.

Some patients who demonstrated hyperhidrosis, erythema and macerstion
of the feet pave a history compatible with a cold injury and demonstrated

hypesthesia. These patients are discussed undsr the Clinical Manifestation
of first degree frostbite. = :

. - oo

> -

II. CLASSIFICATION

Frostbite is best classified clinically into 4 degrees of severity.
However, all degrees of frostbite may be present in a single extremity with
the most distal part being the msst severely injured.

Mrst degrce frostbite is characterised by numbness, erythema, swelling---
ard superficial desquamation of the involved part. Numbness of the toes
alone while exposed to cold does not constitute a first degree lesion. The
toes may becoms anrschetic following exposure to 4O or 50 degrees Fahremhelit -
for s few hours with no subsequent damage. The presende of stinging or ‘
burning pain and swelling after rewarming is indicative of injury due to cold.
Analysis of 1,880 clinical records of patients hospitalised at Osaka Army
Hospital diagnosed as frostbite indicated that the most severe lesion ir 16.7
per cent was first degree frostbi‘.e.

Second degree frostbite prcduces vesiculation of the skin. Thia degree
of cold injury involves only partial thickness of the skin and does not exterd
into subertaneous tissue., Pirst degree frostbite is present proximal to the
second dapgree lesion. Inamnian of secnnd dogree frostbite are shown in Flips.
2, 3, 4 and 12, Second deorue frosthite was the most severe lesion in 33,0
per cent of 1,880 cases,

Third degree frostbite involves the entire thickness of skin, extending
into varyina depths of suboutansous tissue, Vesicles may or may not appear.
Aennnrl and firat degrea lemiona aurround tha rona of third derraee damaes,
Ixamrles cf third degree frosthite are sean in Figs. 5, 6, 15 and 1%, T3
Harpne frosthite was the moat severn lesion in 4).6 par cent of 1,0™) cases

-

T ur'n Japraa Croathite nroducas damaen ta tha sptire Shictaepcs oo 0
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Pig. 2 - Second dagree frostbite of the hesl,

days after ind\n‘yc
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Fig. 3 - 3econd degree frostbite of the left middle finger, 4 days

after {niury.
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Plg. 5 — Third degree frostbite of the finger tips with second- -
¢ degree frostbite of the dorsa of the fingers, 13 days
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Fig. 6 - Third degree frosthite of tha hael, S days after tntoey,



are seen on the digits or parts which have inaurred fanrth deuree tdaliost e
Thin-walled bullae are commonly present over the dorsum and sole of “he ::::
it the proximal border of the severely injured part.. This is -llustrated
Fig. 7. The location of these bulliae is of prognostic significance, usually
indicating severe damage to non~vesiculated tissues distal to it. Furiher
examples of fourth degrse frostbite are seen in Figs. 8, 9, 23 and 26. 3ix

and one~tenth per cent of the 1,880 patients had fourza degres frostbite.

Extremities were the most frsquent site of injury in soldiers frost-
bitten in Korea. In the 1,880 patients.at the Osaka Army Hospital, 86 per
cent of lesions involved the feet alone, 11 per cent hands and feet, 2.5 per
cent hands alnne, and 0.5 per cent othei ritas, licluding ears, fice and knecs.

III. EPIDEMIOLOTY

.l ™ -

-

Both agent and host factors are involved in the epidemiclogy of frost-
bite and other cold injuries. Environmental conditions such as temperature,
wind, precipitation, terrzin and ground conditions as well as the aotivity at
the tims of injury, the duration of exposure, environmental protection,- -

physical fatigue or exhaustion, irdividual susceptidility, etc., are contrid-
~ 7+  ating factors. Seversal factors usually are responsibls for any individuel "
case of Irostbite., "hile one or more factors may appear to be the. most: hnw-»

vl '; tant, they cannot be ontircly separated from other appu-cnt].r less: wa-tnt..o
§'*u facton.

~ep..l ".n.w\r ﬂv-‘ . mvn g -

1 ’*'-v '-m ---f.- ‘z—"-

Wﬁ\ Whnyne (2) has apalysed considerable data nr.rdiu tho op:lduioioq of
‘@i_a. Aoom injuries, particul¥rly trencn foot, as *hey occurred in World-Nar-II. - s -
-\;‘-‘;"Ei The epidexiology of frostbite in Koree is in genersl in wgreement witlt'tiie ‘i:‘__f
"#merPindings of Whayns. However, much of his data concerned entire undtesZ In LT
I'w, the analysis of frostbite in Korea an attsapt hu bect made to rchtr.ﬁ.* ; -
i ~Qemlological factors to the individual. e

X ey .-u:n*.--::r- e

‘.; "u‘ N . . ..-‘.. .'. | ;:‘&\s~ A -
a1 Agent factorss oL ‘ ey R
'“i';’,:.;'..,--.‘.:. | : i N TR T :.‘
i+ ess .. Kores comsponds in sise and in latitode to tho Athnﬁo Coasta) - "

; ”'mh of the United States from Wilmington, N. C. to Boston; Mass., and -inland
J %0 the Appalschian Mountains, but its climates are much more diverse .than the.
(. ;.'u ‘W1imates of this area of the United States. In the winter months the temper-
& vature corresponds to temperaturss in areas much farther north.. For instance,
45 the mean monthly tempersture for Januury at the 38th parellel in Kores roughly
© "  gorresponds to the Jumuary tempersture in northern Kew England. Since few
=  people have lived continum]; but-of-doore in the United States to the degree
""" 7 that troops must live under comb&t conditions, tho comparison pust be used
with csutioen.

~ In the winter of 1950-1951 in Korea the temperature occasiorally
fluctoated more than 35°F during a 24 hour period, However, the mean temper-
ature in combat areas was below freesing on almost all days of the winter
months. The mini.mun tenperatures were troquently near or below O°F, Temper-
atures of -30°F or colder were recordod on occasion in several arsaa. The
coldmat wanthar aconrred in the central mountainous regions of the peninwxula

The eaatern, central and northern parts of Korea am covared ¥

rugged mountaine and hills., The highest mountaina, with peaks reaching ® 0‘
Frat, Ahnve aaa 1eval, are locnted in *he northevrn thinrd of the conand . »

]
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Pig. 7 ~ Pourth degree frostbite of the toas of the laft
foot and distal thire af the right foot, & daws
after injury. A large bulla is preasnt proxi -
mal to the areas of fourth degree froastbite,



rig. 8 - Pourth degres frostbite of the finger tips, 9 days
aftar injury.
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2
nnly larpe areas of continuous lowiinds .ire slonz tho feny .o, .
the combat occurred in the mountains and hills where shultcr WAS vure Lol

exposur~ to the elemsnts common, The ground was ususlly frozea una coxebtiz-.. ®
snow covered, : ’

There are many rivers and streams in Korea. Tactical situstions
rzsquired that these rivers cr streams Le crossed. It was often necessary 2>
~he soldier to wade fr'ee-running streams or rivzsrs and sometimes the soldier
fell through thin ice while crousing, »

Most cases of frostbite occurred between asvndown and sunup, partic-
ularly during the early morning hours, The duily temperaturs nsually reaches
‘a mifimum at this time, L e e -

Clinical summaries wer= available on 320 pct.unu tro- one waib - ®
(Second Infantry Division)®* wno suffered cold injuries over a 90-day pcriod
(10 Nov. 1950 to 7 Feb., 1951)., Temperatures were taken st 6130 A.M. daily
at the unit headquarters. WMhile theses temperatures are representative of the
ainimm temperature of the particular day, they arv probably slightly higher
than the temperature of the exact location where thie individusl soldisr suf~ -

. fered his cold injury. Unit headquarters ars ususlly locsted in more protecte
sreas whereas the individual soldier may be on & hilltop or & ridge. W,

. @ oompsrison of the number of cases occurring on any Pertisulsy day with the:.
6130 A. M. tempersture recorded on that day shows that elmoet. all cases ccourre
when the temperature wu below n'nsing and mowt-occurred- mw

" was tiesr 0 deg..-eez .'. The cospar:.aon is shown in TaNle 1. ;.. oyl P

.oad . ADesll s s e o -IW \n"" Ny O --;
.....

,L.-,-. (Shaca tupmeuru were not recorded oy oﬂnr unite.in. M—i..sn

.q w.“ld Anjuries were actuslly occurring, further analysis of the relatioaship. - -

- betwesn the o2~rrence of frostbite and the tempersture cennct be mede,-
'!mctnru from air stripa cannot be considered adequate since they are - °
" ueaslly located on flat lands or sheltered vlnm often not near the aress- -
* d pomd troop action.)

‘J\ ‘\.

. Gy ..v...«.-,.:gga‘! e -
" 20 Host faciirss . ' R . '.::s e

-
kS
. e Vart .

t‘e"ﬂ;** . s, Combat. The incidence of froat.bitc unng military fu'eu in

Kotes was directly proportional to the tempo of combat, lLocal cold injtxriu »
were uncommon during periods when there was no contact with the enemy, hat

%" - ogsarred with incoreasing frequency as the tempo of cosbat increased,

® Unas not represent all patients frum Second Division froattitten Mpin~
this period, but only those hospitalizad at Caara Army Hospital wn when
aummarias Af the elinical racorda ware availabhle at the cloam af *he wipntor

=rnthe. »



T4RLE 1

A CONPARISGN OF TRE NJMBER OF CASE3 OCCUTRRING IN ONE UNIT
WIT! THE TEMPERATUIRE RECOIDED AT 6:30 AM. AT THE UNIT HEALQUARTERS
O THE DAY THE INDIVIDUAL CASE INCURRED FROSTBITR

Temperature [ Nunmber Per Cent

Degrees Fahrenneit of Cases of Cases

Higher than 30 L ' 1.2

21 to 30 52 15.3

11 te 20 L1 12.8

1to1l0 160 50.0

-9 to O 1S .0

-19 to -10 ‘ 2 7.5 T
Lower than ~10 20 6.2 -
TOML 320 100.0

Three hnndred and twenty patients* from one unit (Second Divi-
" $1lom) were frostoitten over a S0-day period (10 Nov. 1950 to 7 Feb. 1951) -
and were eventually hospitaliged at Osaka Army Hospital. The day by day .
astivity of this unit was known.** On days when there was no enexy contact
a8 averagy of 0.7 cases occurred. When enemy action was 1light, sn aversge of
1.2 cases ocsurred per day. An average of 6.4 cases per day occurred when the
..  astion wes moderate and an average of 9.3 cases oscurred when the action m .
hoae o ’“m This is shown in Table 2. .y T

b, Relationship ba.sees anvircascntal tompersture amd mtonni:y &

-

e it As indicated above, the incidence of frostbits during wianter’
b o m inoreased as the intensity of combat increased. Cold injuries
- cwiously will not occur during warm weather even with the most intense type

.0 netion, It is alse true that cold injuries were nncommcda in the presence

¢f very seld weather tut in the absence of contact with ithé enexy. This is

" 4iJwstwsted in Pigure 10. Cold Injuries were most frequent during the periods
;“ ottbat dstivity was “savy and the tempsrature low. At other timee e _ovr
4+ Sampesetare fell equally low, bat in the absence of contact with the oa-v, .

i m« wes uncommon. P
. ?_!AP‘.&\;,E".,. —g . , . - B
o o~ . . . -.
)4’*‘ . [k '
I.R‘l'.‘ -8
L

‘Eﬁo not. reprocsent sll patiemmts from Second [Hvlilsion frostbhitten during
toie period, but only thnse hospitalisel at Osaka Army Hospital on whoa
numtries of the olinical redords were cvsailable at the close af the winter
anathe,

*% Comnand Revnorts of Second Inf, Div. (Nov. 1950 - Nar. 19%1}
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THE RELATIONSHW® BETWEEN THE DALY NUMBER OF CASES OF FROSTETE

WITH AN ESTIMATE OF DAILY COMBAT ACTION AND A DALY TEMPERATURE TLXEM
AT @:3N0 AM THIS IS WITHIN A SINGLE UMIT ON 30 CONSECUTIVE DAYS.
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THE NUMBER OF CASES OF FROSTBITE OCCURRING IN ONE UNIT
DURING A 90 DAY PERIOD COMPARED 7ITH THE TERPO OF COMPAT
OR THE DAY THE INDIVIDUAL CASE INCURRED HI3 COLD INJURY

Tempo Number of Number of Average
of Combat Days Uases Per Day
None 26 18 0.7
Lignt 28 34 1.2
Moderate 23 147 YA
Heavy 13 1.21 9.3
Cc. Activity at time of injury. - Frostbite in Kores usually oc- -~ -

curred when the soldier was immobilized. As shown in Tuble 3, at the time

of injury, 66.6 per cent were immobilized while pinned down by enemy fire

or whila in a foxhcle, or sleeping or riding in s wehicle. Seventeen per
cent reported themselves to be walking at the time of injury although the
walking was interrupted by rest periods. Twelve and one-half per-cent were
stancing guard and were relatively motionless. Three and ons-tenth per cent
received ithoalr cold injuries while held prisocner and 1.8 per cent whils 111

—— Gu

i mowi.. Or wounded. A greater proportion of patients. probably recsived frostbit‘-~~~~~ -
o ;;r',f " directly s indirectly 2s a result of wounds but were not hospitalised ad
”“ = LD - the Colci ¥ jury Section of Osaka Army Hospital if the wound .was more: nrim
prm thie frostbite, , c TR e .
'(Ed:tiwn A - T TARLE 3 L .".- R U T T
s . ‘&:’K‘ -!-1" . .‘"""i}'." - - -
43; *‘." macmnumzrmﬁ;ornmnl,oslmmns
Ty f“i‘ o3 ' PROSTBITTEN IN KOREA
.) «w"w ACTIVITY |
;,."*vx.”;. A e ‘Degroe Stand- [ Walk- [Rid~- [ Sleep~ | Pinned [I11 or
RSN » . of Priretier | ing ing ing ing _ | dow. - [Wounded .
":'{{;':-".e}w,,, h'ottbito (Guard) or in
A A £ 5 25 31 9 5 561 2.
e Huie . Second 3 58 o |z 12 | s
Lo Third 12 Lh 66 L7 39 < 5
%2 Pourth 13 A 12 2 I A9 ?
TOTAL 33 131 179 as &0 Shh | 19
Per Cent .1 12,5 17,0 1 5.7 b

The direct rslationship Latween the incidence of f-catbite and
the tempo of sction of the enemy is largely the result of thae immeobility
oecurring during pariods of intense action. During periods of enemy action
the soldier will move little in order to escape enemy fira, Lo prevent cateca
tinn 1 to hnld a2 line againat an advancing enemy. When thore la na ¢-nt
witn an enamy ha 13 able to move abhout, will exarcise tc rewarm ahen an~ld o
nne greatar opportunity to attand to lndividual fat hyrailene,
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of exposure was usually measured in termns of hours., As si.own 1n Table 4 more
than B0 per cent of 812 patients reported a duration of expcsure of 12 hours
or 223, The range was between 2 ard 72 hours,

TABLE &4

THE DURATION OF EXPOSURE IN 812 SOLDIERS FROSTBITTEN
IN KOREA. THE RANZE IS BETWEEN 2 AND 72 HOURS.

| DURATION OF EXPOSURE | .= -
Deg;” 0-6 hrs.| 7-12 hrs, | 13-18 hra, | More than _, .-~
. - 8
Frostbite Moo ¢ Ho. & No. % | To. i .
e Pirst 13 10,5 | 92 74.2 15 12.1 b 3.2
b Secend 3 9.3 | 192 79.8 1 0.4 2% 10,5
. Third 53 16.2 | 225 68.6 18 5.5 | 32 9.8
”::;s . ) Fourth 20 17.9 36 32.1 L8 L2.8 . 8 7.3 \
e i TOTAL 109  13.4 | 551 67.8 sszo.x 3. 70 B - -~
'ia;;:::“ """ . Zavironmental protection. - Envsronmenuz p?otectioa imiuiu

o7 eisltar and clothing.shelter was rare for the riflemsn in Kores, Somee
‘*f‘“m‘ $137 times warmdng huts were provided but usually net quring pericds of retrograde
“‘~= j;,;,;,m and heavy action. During darlight hout's men-wers somsiimss. rotated
{7~ to. the TesT to warm by fires but’ at times of omw contact fires werey pro=

é’i‘ MMM at night.

lx;’ 1.,4\. o
{,r‘y‘&g R Information on body elothing of soidien frostb‘.lf.un in Korea
oy e h lelnty. It is believed that body clothing wae usually adequates The -

“:—’L*:ﬁf:v 1ole of body clothiig in protecting against cold injuries of the extreui-
"“h""“"’f “tier is important. The maintenance of circulation to she extremities is

’!" ;:,‘: Miy dependent. on the maintenance of general body warmth, - “
._.u. . o K : . \

| . Since axtremitims, particularly the feet, were the most fre-—

We. e e qasnt sites of frostbitas, information was acquired on the type of footgear

v e e and Nandgesy worn.  Sacord, third or fourth dogroa frostbite of She hands
rarely ocourred when dry leabher mitten shells with wool inaerts or dry
Jenther glove shells with wool irserts were worn., Frostbife of the hands
most frenvently occurrad when handwear was wet, inadequate, or not worn.

Several types >f footwear were available to soldiers ln Korea
daring thes winter montha. UMost commonly worn ware rubher shespacs and
leather banta (2-huckle combat boots, combat boots lacina to top. para=-

N trooper jump boots). Some patients had no footgear when rrostbitton.
particularly; men frostbitten while held prisoner by the enemy ar wounded
mar. amhushed vhile travelling to tha rear in ambulances, -

\a shown in-Table 5, 42 “aw eant af 1100 v of Sy on
werm taqriar Koota, 5605 pEr CAnl vapra cnasRafe tad (0 N seny ana v

a0 Ume Caseviltbap, fafewsasowoe o L

it g
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ccmbat ho t3 than those with mi.d frostbite (Table 5).
of 138 first degree frostbite patients, 39,4 per cent of 358 3jecond degree »
frostbite cases, 45.2 per cant of 527 third degree frostbite coses and 61..4

per cent of 88 fourth degree frosthits cases wore leather boots.

THE TYPE OF FOOTWEAR

TABRLE 5

e oorine, o1y
drLh (i’}p'}' ‘e [t
Tius, 4.6 1er cent

wOFM EY SOLDIERS AT ™HE TIME OF INJURY »

POP 1,111 CASES OP FROSTBITE AND 27¢ C\SFS OF ILL CLASSIFIED
CONDITI’)N OF THE FEET MANIFEUTED BY HYPERHIDROSIS, ERYTHEMA
AND MACERATION (I.C.C.*)

Degree TYPE OF FOOTMEAR S Iy
of Combat Boots Shoepacs None
In
Jury No. 1 No. } Ro, ’
> Pirst 34 2.6 99 n.7 5 3.6
Second 141 394 214 59.8 3 | o8 - .
- ™ird 238 25.2 288 Sheb 1 O.2.
L - 1.4 27 7 ' 80
S " R ”—-—:‘ “:ldm'.‘-_.—rl:"’ .
sy 12,0 | 628 565 | 16, dekTIiocol
Y “ ' - SUVSPI PRSERU TN BURSRRCRREV U S AR iy
Ll o~ ‘ . LT »
?ﬁf o AL § 2/‘3“'““'* : 2 9"""‘-‘"*-'"% ..PZ"E*‘ nd ‘:———-—--33‘2 """'-:;;u‘..;-‘
%) -,.'{:;..--.; i ';;— ' o 5
DS L T Rabber choopaoc, which are impermeatls &o wl‘hx'; oﬂww

u‘- m«um against the feet becoming wet with water or melted snow ¢han do
(..IM.,’ .Jeether doots. Of 348 frostbite patients wearing combet boots, 37.7 per-ceat

w« « m their foet and shoes to be wet with water or melléd enow WhNeTees-

)"(‘r -x-wr«x
: "‘."‘, e‘""il' 1saidence and lmrit.y of injury under conditions fiverwvle to froetdites-

nw 30,7 per cent of 694 wearing shospacs repcrted tieir fset snd shoes to
$¢ wet with water or melted snow. (Table 6). Since water is & better: e~
daetoy of heat than ;.o or dry Zootwear the presence of wet fdet increscee

shown, in Table 7, 15.2 per cent of 178 first degree cases, 17.9 per-cent

N 2
il of 290 second degree oases, 29.8 per cent of LOO third degree cases and 66,7
"‘.,"W por oet of 69 fourth degres cases reported their feet to De wet wilhh water
TTe U O Mlted enow,

. oUvers froestbite who were wearing leather boots
- that leather Boots offer less protection againat. wetness of the feet and

senta
Table 5

It is believed that the higher of patiente with

is due to the faots

melting snow (Table 6), and that wetness of the feet predisposes to severe
frostbite (Table 7). ‘

While shoepacs offer protection against water and melting saow
because of their impermesability they permit socks to hecome wat with,perspir-
ation., OFf 694 patients wearing shoepacs 63.0 per cent reported the feet to
be wet with perspiration whereas 22.4 per cent of 384 woaring combat baote
reported the feet to he wet with perspiration (Table 6). Eizhty-eight and
fire-tenths per cent of 219 patients with the Ill Classified Conditlon of the
Feet manifested by Hyperhidrosis, Erythema and Maceration reported their teed
to he wet with perspiration (Table 7). Shoenacs wers worn by 7,3 per cant
nf patients with this condition. Aa praviously irdicated, thia condition is

1%




sriiaved wu ne secondary in part Lo urolanged contact of the

.
L3t

peranirzativn in impermeable fontgear, e
TABLE 6
THE CONDITION OF THE FEET DEPENDING ON THE TYPE
OF FOOTWEAR IN 1,042 CASES OF FROSTBITE AND THE
1L CLASSIFIED CONDITION OF THE FEET MANIFESTED
BY HYPERHIDROSIS, ZRYTHEMA AND MACERATION
Condition TYFE OF FOOTWEAR
of Shnepucs Lasthar Boots
Feet No. ‘ No, j - —es T e
Dry 141 20.3 | 139 39.9- -
Wet with '
perspiration L79 69.0 78 22'5__
e
et with water or
o melted snow W 10,7 |13 37.7 "
TOTAL 694 100 | 8 - 100 o,
7 ) . T e
e S AN S N A A PR
X TABLE 7 R s St
& %% i HE NELATIONSHIP OF THE CONDITION OF HE FPERTT0 '+ =7
e "~ PROSTBITE IN 937 CASES AND TO THE ILL CLASSIFIRD ‘
CORDITION OF THE PEET MANIFESTED BY HYPERHIDROSIS,
ERYTHEMA AND UACERATION (I.C.C.#*) IN 219 CASES..
! CONDITION OF FEET - . =
Wet with Vet with .
Pry Perspiration i Water
No. 4 No. p 3 Neo. ) 2
13 18,5 118 66,3 F44 15.2
97 3.4 1wl L38.6 52 17.9
132 33.0 149 3Te2 119 29.8
17 2.6 6 8.7 L6 6647
219 39.8 INTA L, .2 IR A 2.0
8 3.7 194 88,5 1?7 7.8

Tweity-six per cent of 937 canes of frostbite reported their feet

L5 ba wet with water or melted snow, L4.2 per cent roported the feat to te
wat with perspiration and 39.8 per cant reported the feet and socks dry.
This indicates that wetness of the nart is not necessary for the ceccurrence
Af aroind-typa frostbite although thera ia no doubt that the presence of

17
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antrosa lncrcases the incldence wwhen the temperature o Low e e -
immabilized.

Individual foot hygiene is an important measure in thec preveati.z

« of cold injuries. Unfortunately individual foot hygiene is olien impossible
or neglected during periods of heavy action. Also, during periods of heavy
action the supply of nrocks may be inadequate. Information was obtained from
770 patients regarding the number of hours or days pricr to frcstbite that
the socks had been changed. The time ranged between a fow hours to more than
a week and averaged more than 3 cays. No data is available on the average
time socks were changed among non-frostbitten soldiers in Korea,

f. Age. - As shown in Table B8, over 85 psr cent of 2,11L cases of
frostbite and the Ill Classified Condition of the feet were 25 :uurs ui-ag®
or less. No data are svailable on the age distribution of rncorm~rrostbitten
goidiers who were present in Korea during the winter months. The high prov-~ = -
portion of young men is probably rerresentative of the age distribution of
soldiers in Korsa rather than >f an increased susceptibility of ;oung indi-
. vidusia to cold injury although the latter possibility cannot be aliminated
"W on the basis of existing data,

% . ndgher than among Whites. In one organiszatwon (25th Division), one unit of”

.",‘,,:" - g. Race. - The incidence of frostbite among Negro troops was nppu-ont.lr

oo e "" ‘the organisation was entirely Negro (24th Regiment) while two. other: u.-:nann 2

""' 00 units (27th and 35th Regiments) of the organisation were entirely Whits.: ~ArT

. ww&:'high in the all Negro umit as in either of the all White units. Although

."T-_ﬁﬁ.‘rnthia comparison. indicates a higher incidence of frostbite among Fegro troops
e %% does not indicate whether the differance is dus to actual increased sus—

) ;- “eoptinility to frostbite or to differences in pcrnoml hu:lcn., w.inuon

' lnd training. ~ . e .

P
TABLE 8

o

THE A7, DISTRIBUTION IN 2,11, CASES OF FROSTBITE .. . =
AND THE TLL CLASSIFIED CONDITION OF "ME.FEE? . .

oo 0 s AGE  NO. PER CENT wne T
e S 16 - 20 ©omé6 . |- 53.8 :
5,\,\( “ * “:‘i e ' ﬂ A 25 . 695 32.9
ll - : : "'.ﬂ“'t-\' - 26 - 30 ml‘ 9.6 * -
R 31 - 35 57 - 2.7
Al - 105 N 11 005
' Better information was obtained from another unit (9th Regiment)

of another organisation (2nd Division) to which both Negro and White troope
were assigned. This unit was mixed, frequently down to squad level. Under
. these circumstanres possible di'rerencaa in motivation, peracnal hygione and
training was less marked. There ware 167 cases of frostbite from tids unit
who were hospitalized ai the Osaka Army Hospital nnd on whom aummaries of

clininal rrcords wers available. OCne hindred and thirty eipht or 0.4 ner

13

3 i
> “:& "mt: operated in the same area under similar circumstances of envirooment . . ...
: ¥'and combat. Yet the incidence of frostbite was spproximately three times és



b Y e e fwﬂes were Hemroes and 5 ar LUUL per cont - L
wae teriia from 17 lNovember 1950 threurh 2 March 1951, 32 nur cope v oceo
lnlt con31sted or Nngroes, ranging frcm a minimum of 16 per cent Lo 4 ool o
of 41 rer =ent during any one week period, - - )
; ’ h. Rank. - As shown in Table 9, 99.8 per cent of 1,44 soldiers
' frostbitten in Korea were enlisted men and 0.2 per cent wsre officers.

No officer above the grade of Captain was hospitalized at Osake Army Hos-
pital with froastbite. Of the 1,846 patients, 67.2 per cent were privates
i . or privatos-first-class, 21,3 per cent were corporals, ll.4 per cent were
sergeants and 0.2 per cent were officers of the grades of Captain or less.
The distribution is similar for the 376 cases of Ill Classified Condition

of the Feet,

Whean the grade distribution of frostbitten patients- i<-tosfSarea

to the grade distribution of a full strength infantry rifle company; it is _ _
apparsnt that the proportion of frostbite patients of lower grades is greater-
than the normal organizational distribution in a rifle coempany. For instance,
- in a rifle company 50.5 per cent of men aro privates or privates-first-class
" © whereas 67.2 per cent of frostbite patients were privates or privates-first~ -~
X" 7. e¢lass, The average private or private-first-class of a rifle company is more
: exposed than the average soldier of higher grade and therefors has more < -~
| ... opportunity to incur frostbite. Furthermore, the ususl private or private~

T~ first~class may have less opportunity to attend to losal root tvgiono thln e

—-nh‘ﬁ EUREN

‘“;,'f_'. -"'"'"nou tbo soldisr of higher grade. et

. N RPRrNe ";'_':::r '”:'-‘”e ":.::j."' -
e e . . TARLE G -:,~.-':;._;‘L'.,...l‘:’:.:ff::";»..?“:‘;‘“‘1‘\«"{\@‘
. RS AR }::,:'.::u"m‘ :
PIEGAC T THR GRADE DISTRIBUTION OF 1,846 CASES OF FROSTBITE m N
‘.g:.»;;:f,-; , '_f»— 376 CASES OF THE ILL CLASSIFIEI CONDITION OF THE FFET S
A i MANIFESTED BY Hm;m{mnosxs, ERYTHEMA . AND mcmﬂm "’ RS
v | i L N
oAl i m F’” GRADR RN ) TVl )
ey N S . . - . . .
ORRRE At ST ' . o o) Company
b i OF Prt or PRC o1 S6t." | Orade ore.
w' o »..‘. PN ,f,.‘f .-
5 " Trostbite 1261 67.2 | 394 | A3 | 21 | L f 18 0.2
I.C. C 234 62.2 100 | 26.6 38 | 10,1 A1l
¢ Distribution in 0.5 .2 0 o
Infantry Company® 50.5 25 21 3
% Personneli of Infantry Rifle Company T/O and E 7-17N, 15 Nov. 1950

' (Unclansifisd)

[
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i. feographical origin. - The geogranhical cripin and ugusy @
of uéh men wa3 available from the records., Fifteen (,. perouenuy were
states+ in which the daily average minimum temperaturc for “he zonth wr
Jamary is 9.9 F or less. Eighty-eight (19.0 per cent) wore from etates< in
which the a verage dailgf temperature for the month of January is
between 10. O and 19.9°F inclusive. Two hundred and twenty-five (48.4 per
cent) were from stateal in which the Javerage daily minimum temperature for
the month of January is between 20.0° and 34.9%F inclusive. One hundred
thirty-six (21.3 per cent) were from states“ in which the average daily mini-

mun temperature for the month ¢f January ls 35,0° or greater.

J. Previous cold injury. - Information on previous cold injuries was
obtained from 932 patients with frostbite. OCne hucdred and thirty-nina or
14,.9 per cent had a previous cold injury either before or duriry.the winter

of 1950=51, No informution was available on the number of nnn—kroatbitten .-

men in Korea who had a past history of cold injury.

. k. Smoking. - Since the smoking of cigarettes causes peripheral
waguconstriction, resulting in lower sidn temperatures of the extrezities,

it might be suspected that the incidence of frostbite would be greater among

~ smpkers.
noh~emokers.,

As shown in Table 10, 17.2 per cent of 506 frosthite patients were
Thirteen and ono-tenth per cent of 237 men* who had never suf-
fered a cold injury ware non-smokers. The difference is not statistically’
" significant. This indicates that the incidence of frostbite among nnokor.

provably was not greater than among non-smokers. -

Ve SRy
.- -~ ..

&?§'

. CIGAVETTES | e T
~ None 1 pack or less | lMors than 1 pack
No. y 4 No. < . Noe A P

LYY 43

oA 17.2 [ 306 60,5 | 13 223 %

-

31 131 | 157 66.2 r .

L e

ﬂi::fth Dakota, Minnesota, Maine, New'Hanpahire, South Dakota, Vornont,

... Wisconsin, Wyoming, Montana.

2Colorldo, Connecticut, Illinois, Kansas, Idaho, Nevada, Massachusetts
New York, Iowa, Michigan, Nebraska, Utah.

3Indiam, Missouri, New Jersay, New Mexico, Ohio, Pennsylvania, Rhode Island,
D. C., Kentucky, Maryland, Oklahoma, North Carolina, Arkansas, Oregon, :
Tennoaseo, Virgitda, Washington, West Virginia, Delaware.

hcanrpia, Arizona, Mississippi, South Carolina, Texam, Alabama, California
Louisiana, Florida

* ®rom training units at Pt, Knox, Ky.

a0

-rm; AllOUN'!' OF “SHOKIRG IN 506 PATIENTS WHO ntctmm msmnpv,
AND IN 237 MEN WHO HAD NEVER SUFFERED X cur.n nl.mu ) ":;,;-,,._; PO

TN
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Lo Cther factors. - in wusr 3o iieqe oo .
contributory roles in the occurren - f froicihite Locame sy L
tiating nvidence is available.

Some men who incurred frostbits had been in Korea since July and
August 1950 and thus were in the combat zone for L to 8 months, Other men
were recent replacements and incurred fronstbite shortly after arrival in
forea, No conclusions can be reached regarding the incidence of froestbite in
combat veterans as compared to replacements. In 490 patients with frostbite
20.8 per cent reported themselves ~o have been in the combat zone for 1 to 30 >
days, 15.5 per cent l.: 31 to 60 days, 19,6 per cent for 61 to 90 days, 14.3
per cent for 91 to 120 days, 13.7 per cent for 121 to 150 davs and 16.1 per

cent for muire than 150 days. _ L -

(Y

—

IV. PHYSIOPATHOLOGY o -

One of the first reactions of the body to cold is peripheral vaso-

conatriction, The temperature of the body core tends to remsin conatant.

.However, the temperature of the extremities falls, This is s normal physio-
< logical response. If the temperature of the extremities remains low for pro-
longad periods or if it falls to such a low level that freesing occurs, injury »
"~ - may result. Considerable controversy exists regarding the physiopathology of L
> frostbite. The fressing temperature of humen tissue is between.twent: at -7
oo and thirty-two degrees Palrenheit but -actual freesing (sclidificstion)’ does :

8.7, e oseur wher the skin reaches this temperature beceuss:of the phenomsnon of. ..
%qmnmg (8) (the capacity of a tissue to gv below.-its ordinary fivesing ..
DHX " pedng without solidifing). Freezing of the sKin ususlly. ocvowrs when the sicin L
wio . tempersture is between 25° 'shi 1L,°F. TSasues that sre actually frosem may be * -
¥ damaged ae-the direct rosult .of ice formation withift' them, (9, 10). -Rowever, ':
o, SgeEigbe. course of frostbite subsequint to rewarming in the hassn and in the- - 7

' ¢xperimental snimals (11, 12, 13, 1, 15) indicates that & vascular component

_ > plays s significant rols in the physiopathology. - . ' . T e e ,

5 v LS T S R : SR M

@70+ " Daring the chilling period a peripheral vasoconstriction is presemts '

o~ ik the tissues are sctuslly frosen there is no movement of blood in the

<. dnvelved part. Aft'l rewarming, the vessels of the snj-red part are .dilated — --

¥3¢5; and blood flows freely.into the area as manifested by the resulting hypereaia.

I The pard becomes edematous and vesicles or bullae appesr within the firet day '

Ti:%7 dfter rewarming. The vesicles contain fluld which coagulates after a few

)”t' .v; days and 1s quite similar to plasma. Results.of the analyses of fluid from

:,;,53%»- the froetdhits vesicles in three patients are shown in Tadle 11.

77 the first ten days after rewarming vesicles enlarge or refill if aspirated.
Thrombosis may occur resulting in an ischemic gangrene (pathological

specimens removed weeks or months after injury show adherent thrombl in all

vessels). Thrombosis of the vessels probably does not begin immediately

after rewarming. The iachemic and cold injured tissue may dry and munaify

or develop a wat, secondarily infected gangrone.



1.8l 11
THE CHEMICAL ANALYEES CF THE VZSICLZ FLUID IN 3 PATIENTZ.
- THE FLUID IS SIMILAR TO PLASMA. 4
Days after Protein (gm/100 cc) Chlorides
Patient Rewarming Specific g Expressed
Vesicle Cravity Total Alb Glob us mgm NaCl
Aspirated . *]l psr 100 cc »
N 5 1.020 Leb 3.7 {0.9 70
T 6 1.022 5.2 L.2 |1.0 H85
w 20 —-— 3.5 2.0 (1.5 H -610~ -
~e T e

V. CLINICAL MANIFESTATIONS °

The clinical manifestations of frostbite varied depending on the

esarly management. Complications, particularly infection and pain, were
" more common when medical attention was not received early or when the-
cases were inadequately cared for. »

In Korea it was extremely uncommon for soldiers to be uurby*'* s

medical personnel while the part was still in the frozen state...0f'1,3$8 -
-frostbite patients eventually hospitalized at the Osala Army Hospital .
‘2 ‘only 2.1 per cent were seen by medical personnel before hyperesia (as™~ "7
. manifested by swelling:or. zaszicles) appeared. However, a greater pro- . ...
,,;_ portion of patients with severe frostbite were eeen before the appeerance-
% ‘of hyperexis than those with mild frostbite, ‘Thé incidence of soldiers "
4 ‘with various degrees of frostbi*.e seen before awlling o v'd.cho

appomd is shomn in Table 12, \ . \

in 1,548 patients the average timo bctwun rewaraing and ﬂlat- ’
; ,tim 0 the rear was six cays ranging from a few hours to more timn three
O puekts, However, 57 per cent of the cases  were-evacuated to the rear-in

3. days or less. . deventy-one per cént of 86 fourth. d,xrn froduu mct‘w‘ -
_ ‘tvrl evacushed 'in three days or less.

| -

« o AN

w{*" | TARLE 12 " - >
L2 P iy :,;.. . . R - -
e THE NUMEER AND PER CENT OF 1,368 PATIENTS WITH FROSTRITE
DA WHO WERE SREX BY MEDICAL PERSONNEL EEPORE THE APPEARANCE
S OF SWELLING OR VESICLES
»
Degree Total Seen by Medical Personnel
of Number before reaia
Injury of Cases Xo. p ¢
First 219 1 0.5
Second L64 1 2.2 »
Third 599 16 .7
Fourth 86 1 12.8
ToTAL 1368 9 a1
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oore 0n523 of fecond any Lnire ueprTee (rogtc o une .
21rly (freruently because cof manpower shortaes).  uey ool
Ywllowing cpening of vesicles, or apulication of dressiars, o
ar no t.raatment. Pollowing varying periods of time, evacustior ¢ poar
usually was necessary because of pain or infection., Some cases handlied in
this manner may have converted partial skin thickness vesicles into full
skin thickness lesions as the result of infection.

P -~

The onset of freezing was not particularly puinful. Firet, there was
‘ncomfortable coldness in the part followed by numbness, which was cometices
ezcompanied by stinging or aching pain. While frozen the part was without

feeling, "iike a stump" or "like a hlock of wood." In cases of severe frosi-

bite there was inability to walls, Curing this stage in some caw... the sncks
~ore frozen to the feet or jce sppeared between the toes. Bel.rv rwerst

the invclved part had a waxy white appearance and some tiscue may have bees ..

solidified.

In Korea, rewarming was usually accomplished by the individual soldier.
In 055 patients with froatbite 60.3 per cent accomplished rewarming by walking

or other physical nctivity, 21.4 per cent by holding the affected .part near
8 fire, 12,7 per cent by massage, 0.9 per cent by immesrsion of the affected
part into hot water and 0.9 per cent by rubbing.with snow, At the time of -

rewaraing there developed marked burning, st.i.ng:lng, dching pain and pnoo—:;;,-_-_«-

-

th‘.h.. ) ; "‘\'; "”“’ "'" E “"'-f'.‘— .-‘4 o Y
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i folloning ruami.ng the part becams red uﬂ: L irpqhh

'::of frosthite into the four degrees of severity could'n

i
w,VM}‘ e nth antil 24 or more howrs after rewarming.

:!ﬂl

'

w I2

ﬂ;

aq:“hwm similer clinical appearance. The classificaticnj™and hence the

o

,‘w ‘Wi or parplish-red 24scoloration. This was more:merked -in-cases of severe . --
ket te. Swalling bem 40" T886 -ty thiree Wwiid 'dnd .vesicles or ballae « - i
r-appesred L six to twenty-four hours. Imnmediately ETtéf tewarming: Sven the- -
ENM severely injured parts were warm although parts Wwhich hltl sustained - NN

. \

tourth degree frostbite became cold in two to thrée dayw,®;

J'\f ,

A BRI i
‘i‘h}’: .. .'The clinical menifestations and course nbnqwi!o araing ,@é.

:nd depending on the severity of the injury. oéth- classification
be made in.the.
period before and st-'rtly after rewarming during which tiu all cases.my

"

prog-
'noeis and prediction of the subsequent clinical courn, hqunuy ood.d not

HMrat e {rostbite was characterized by mlhmug cmtn- and
ewelling, e usual sites of injury for first degree froatbite on the feet

 were the toes, heels and plantar surfaces, and on the hands, the finger tips.

In acoe cases there was anhidroais initially. Other cases demonstrated

hyperhidrosis and maceration. Part of the cases with hyperhidroails and macor-

ation represented first degree frostbite superimposed on the previcusl; dls-
cussed Ill Classified Condition of the Peet Characterized by Rypernidrosis,
Erythems and !aceration, Other cases of firat-degree frostbite who may Rave

" Tape )y Saned on axparimental rahhit froathile, whape varte aneooh
1oat L At bee ma ¢l unti)l O banpa AUter rewarmiee L



enn onidrelie cnitiasdly were o Loopluasizedg s e o -
Whe ingury. These patients may nave cdeveloped Lyperniirssic o . oae i L
‘he celd injury. 35till other cases with a definite history » +r ~-:
ently developed hyperhidrosis almost immedistely. )

Many soldiers in Korea suffered first degree frostbite of the finger
tips or of the fece which did not require medical attention. Numbness of
the ringer tips was present in many patients with frostbite of the feet but
was 8o minor that it was frequently ignored. However, first degree froetbite
of the feet usually caused symptouus severs enough to necessitate the soldier »
to seek medical attention and many of these men were evacuated from the cosbat
zone,

Edema of the feet following first degree frostbite sometlr<a pcrslited
for 10 ar more days if the soldier remained on duty. It dizzrpesred in less __-_
than five days if he was at bed rest or if he was not required to remsin os™ ’
ils feet for long vmeriods., Desquamation began in 5 to 10 days and cootimmed
for as long as one month in some cases, .

A . Patients with first degree frostbite of the feet frejuently contimmed
¢  to have s deep-seated ache or paresthesias in the toes and the balls of the

—

i .. foat when waliding. The toes remained cyanotic in some patients. Most
st sodeveloped hyperhidresis and complained of coldness of the feet. .. e =
. .. . R Tty o TTIRTATS amgre  rage -

300 1. Second degree frostbite produced partial siin thickness wesitles, saper-

Wﬁdﬂl to the germinative layer. ithen the vesinle was shed the underlying ,

suii, Skin wee.intast, althcuzh it was thin, soft, poorly keratinised and ;
sactraumetiged. The ususl ¥iles ST vevorwi degree. Srostbite.on .the.feet: toee,.

Y cularly the great Loe; and the heels, The incidence of involvemsab ol : - -

. i vebious parts of the feet is shown in Table 13. On the: hands, the dorsa of -

~or more fingers were the usual sites of second degree frostbite althoogh: -

Y noen

e ends of the fingers alone were sometimms involved as shown in Tabtlé.lA. ™ -

.

{ i VHied) J Y . h M
W"&:- "'In 19 cases of second degree frostbite the vesicles decame dry, blaeck

;‘ri;mﬁ'hﬁ in an averages of Ui days (range 11-20 days) after rewsrming. " T .
i1 vewioles pesled away in an average of 2, days (range 17-36 daye) after- -
7N Troetbite . e ‘ LA _ o

"‘-"'1;{.‘4. i :
_}"5’:1-.‘34' Edema of the affected part was not marked and disappeared in 3 to 3 '
7+ diys after rewarming if the patient was not ambulatory, The edens persisted .
77 for seversl weeks if the patient continued on his feet. Some limitatioa of "
' ' motion of the part was usually present after rewarmiig, dut disappeared in
" 3 to § daye. obbing, aching or burning rain was present for 3 to 20 days.

This pain was seldom severe snough to interfere with the patient's aleep

provided he was not ambulatory.

Betwoen 2 and 7 weeks after injury increased perepiration of the
affected part was notad. A% approximately the same time, many patients noted
an inability to keep the feet warm. Cool or cold ambient temperatires caused
stinging pain of the affected part,

Hi . =B, A., & 24 year old TPC, waa froatbitien while
sleeping in a faxhole during the night. of 1) January 19%1, with the ambienmt
temperature bheing =20° Lo =30°P, On 14 Janupry hie feot ware nuad and ne Mot
Atertalte 'n walkine, A waaicle waa found on “he 1afh wmead Sow o vRa o me

h
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THE SITES OF INJURY 7CR 5ECCHD, THIRD KD FrifmeTH
__ DEGREE FRCTTRITE (F THE FZET

. ‘
31;-0 Second Degree Third Degree Fourth Degree
Ino Prostbite Frostbite Prostbite
- jury Noo % NO. % NO. z
Great Toe L5, 75 605 75 1 13.5
Second Toe 21 3.5 27 3.5 2 2
Pifth Toe 18 3 10 1.5 o 9
First & Jecond Toe 66 11 111 u L T 22
wore than 2 Toes 1 2.5 1 1307 7 2
A1 Toes 6 1 25 3.0} 39 =37
Heol 2 L 14 1.5 0 - Q.
Distal One~third 0 0 1l "ok 19 18
- ®atire Poot 0 c 0 6. - 5.5
| © TOTAL 603 100 807 100"~
L LTIRTTERS =ns
AL el .o ;:: ,"j:'- ‘:;:,e:vs!"* YRy IR A
R . TARLE 1§ P ]
“.:"‘.'-.' e k". . - ,P,. . . h ‘Q - w bR ~-"_\'}‘ uzc)'*:ff‘?‘;:‘::w
b - THE SITZ5 OF INJURY FOR SECOND, THIRD® AND"POURTH L miserxeores
g IF.REE FROSTBYTE O THE HANDSY, /o 5 SioMrant vy e
f;ii‘cv;?~ v . — . . . ) L et eee s --.L. ,_-‘» \s-.;:.\_-h": e :‘,..‘,;"_'.‘.",”._*:,;,".‘
Wi . 8 . Second Degree Thira De . Pourth Db SR
27" e  Prostvite Frostbite Frostbife -
iy .y IOMOPY No. 3 No. % Noi:. .8 o
T A Mgy =" one’ or - IR PSR At 2o St
,norn - ons or ) ‘ ‘ A T,
w8 o more Pingers 35 8.5 0 ° . 0 SIS °
A ' .
Y]
». Entire Pinger
l“:“ -+ or Mingere ° ° 0 0 7 3
TOTAL N 100 16 100 19 100

ing of 14 Jenuary and he was evacuated. Two days after rewarming he atill
wad mild stinging pain of the toes and numbness and limitation of motdon of
the left great toe. Thare was a tense, amber color, 2 x 5 cm vesicle cn

the left great toe sand only uminimal edema (Fig., 11). On the third dag, ‘hers
was no pain, edems was gene and there was a full range of motion of all toes,
Ny the 12th day the vealole on the left great toe had dried Inta a hard,
hrreniah=hlack eschar (Fig, 12), Tha aschar waa reanaved -~= She J1n% e
reavanlirg thin aml poorly keratinized akin heraath (Fis, 13}, Teers - o

k1
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Fig. 11 - Case B, A. Second degree frcatbite of great tos, 3 days
after injury.
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Pigo 13 - Case B. A.

Second degree frostbite of left great toe,

30 days after injury.

Ttg. Lo- case PoA
nine manths 1far {n‘uyry,

Tacead 'mpres frosthite ol Teft pragd .



- . anve Lne subeutaneous oohoe. oo AR e
srerr i 3l of the feet and an inzrility te . xkeepn the ooy .. .o
:Tter injury (Fir. '4) -he xitiegt id no complaints raferable Lo the voas

Third degree frostbite produced ulceration through the skin into the
subcutanecus tissue. Vesicles were sometimes present in third degree frost-
bite but partial skin thiclness (second degreeg) vesicles usually were
zTesent at the periphery of the third degree frostbite. Third degree frost-
bite produced a variety of lesions, ranging from a vesicle cn the end of a
digit which resulted in a small ulcer when the vesicle was shed to involve-
went of the skin and subcutaneous tissue of an entire digit. In the most
sevors cases, although viable tissue was present, healing of the part oceca-
sionally was 40 poor that deep surgizal dehridemsnt or amputati.n of Lic
distal phalanx was required. The usual sites of third degres [ rostlLiis of
the feet are shown in Table 13. Like second degree frousthiie, toes and . =
heels were the most frequent site, with the grea: toe predominating,

Third degree frostbite of the hands occurred on the tips of the fingers,
although iarge second degree vesicles usually were present. proximally over
ine dorsa of the fingers (Table 14).

In addition to marked awelling and redness of the digits involved in
third degree frostbite, edema of the entire foot or hand occurred. With '
general supportive -~sre, including bed rest, this edema disappeared in'sn .~ =
average of 6 days (range 3-10 days) after rewarming, Swelling of ths third

- degree injured parts lasted a few days longer. There was marked limitation

Ve

 dogree frostbite, but was minimal unless the surroundings were warm, ' Total

- of motion of the digits. Mohility of the digits.returned at approximately

the time edemz of tns y»rt disaopeared. S
 Burning or stinging pain was present in the first few days after third
anestheeiz of the part usually decreased after the first week and was asso-

: - eiated with the appearsnce of paresthesias. Althcagh a few paticnts exper-

<% jenced only mild burning or stinging pains after the first week, most patients
. with third degree frostbite had burning, aching, throbbing or shooting pains

- beganning on the 5th %o the 17th day. This psin usually lasted for 2 to 5

" wesk® after injury it sometimes persisted for as long rs 8 weeks after injury.
‘The pain occasionally was severe enough to interfere with the patieut's sleep

' bat seldom required narcotics.

The siin overlying third degree frostbite formed s black, hard and dry

.. esshar whather a vesicle was present or not. This eschar desquamated spon-

tanecusly, or required debridement because of purulent drainage between the
seocord and eighth week after injury, dependiing on the severity of the lesion.
In cases receiving only general supportive care, sbout 15 per cent would not
hesl ard required surgical intervention, usually becauss of purulent draincea.

Olceration through all layers of skin was always presant, The uicer may
have grannlation tissue st its base or an adherent hard eschar may reform.
The ulcer epithelislizes at the rate of about 2.0 mm (range 0.9 - 3.0) per
week from all borders. In 155 cases not requiring surgical intervention,
healing occurred in an average of 68 days (range 23 to 127 days)., The nita
»® tha henled nlcer was scarred and indurated. The surrounding area of
secnnd Jegree frosthite showed thin, soft and easily traumatlized skin.

“ie,

tivparhidrosia and an inahility to zeep the affectad nard marm wa=-
samepd tanarn the Lthoand 10th wear afher drnfare,
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Tae courqe of third deepea Cresetccoe 13 1llustrated o -
L LELEET Y

Case History 2. - J. S., a 22 year old white I'FC, was j.irned down by
enemy small srms fire for & hours on the nmorning of 3 March 1951. The feet
became numb. Following rubbing and massage the feet became red and swoilen.
A vesicle was noted on the tip of the risht first toe on the norning of
4 Yarch ard the patient was evacuated. The patient reached Osaka Army
Hospital . days after rewzrminc (Pie, 15). The dorsum of the right foot
wae siightly edematous. A 3 x 5.5 cm. ellow, full skin thickness vesicle
jurrounded by erythema was present on the end of the rizhi grest toe. The
left foot was warm and dry and the toes werc hypesthatic. Theres waa mild
turning pain of the toes or both feret. On the 1lth day the vesn.~i# ruptured
and was superficially debrided on the 25th day, revea a 23, x 2 cm.
area of granulation tissue at the center of ths vesicle (Fig, 16), The - ~
uleer gradually filled in (Fig. 17) and was healed on the 58th day after
injury. The patient experienced very little pailn during his hospital course.
Forty days after injury the feet were perspiring and cold. Seven months -
after injury (Fiz. 18) the patient still complained of hyperhidrosis and

itching of the toes.

T Cage Higtary 3. = Jo N., 8 17 year old Negro soldisr illustrates a mcra
.+ severe third degree frostbite. lis socks were wet with perspiration on 3 Jan~
. ¢ - uary 1951 when he was immohilized lin a faxhole, with an ambient temperaturs of
iz 9er0 degrees Fahrenheit. The fest became vold and-numb. On 4 January the - - .
P50 ¥ 190 foot was swollen and a vesicle was present on the left great toe, He
S errived et the fsaka Army Hospitai on 6 January (Pig. 19). At that time the
SAwolipight foot showsd no abnormality. Total anestfiesis cr the toes of the left ..
T foot was present and pitting edema extenied sbove the anklé, All tces "
.. sppesred eyanotis but were warm. A 3.5 x 4 ca. tense vesicle was present on
"4 ~.¢,-’g;_2 the dorsum of the left great toe. The tip of the left great to® was firm -
S%Y> " end noo-plisble. Or ihe fourth day sfter-frostbite the tip of the left great.
£;;§;;i¢ wes ¢ool. Six days after entry he wus avle to move tha toes of the left
ﬁgrﬁﬂigf!hol end the edemn had dissppeared. Shoctisg pain was present in the left ;
« -2 fogk frem the sixth t'7:cugh the twelfth dsy. Execept for tenderness and occa~
“-siona]l mild dbarning pain, the patient had no further eympccoms. The vesicle - -
' an the left grest toe had collapsed by the twentieth day after injury (Fig. 2). -
”“Betause of purulent drsinage superficial debridement, including the toe .nail, .
‘was performed on the 26th day after injury. A hard, black, sdherent eschar on
~ tise end of the left grest toe gradually becams demarcsted tlit. ) and con-
tinned to drain. A roentgenogram taken L2 days after frostbite reveslsd no. .
. beny sbnormality of the left great toe. Pifty-one days after injury surgical
. debyidemsnt of the left grest toe was performsd including a portion of the
distal phalanx which was found to be infected (Fig. 22), The patient was

returned to the Zone of Irterior.
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Yourth degree {roettite pr~duced damage to the entire thickness of the
psrt incloding bone and resulted in loss of the part. One or more digits wers
the most common sites of fur—th degree frostbite. On the feet, 7h.5 per cent
of lesions involved one or more toes, 18 per cent the'distal 1/3 nr dlstal
1/2 of the fnot and 5.5 per cent the entire foot (Table 13). On the hands,
Saurth decree ‘rostbite involved the tips of one or more finpers in AY rep
~ap® of ciees and one or more entire fingers in 37 per cent of cases (Thula "L
Feurth degree frostbite extending above the ankle cr wrist was nnt rneen Mol
- eiamrs 4t *he Nsaka Army Hospital althonph zush loedcnn Tur maws o comveond
on

-
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Pig. 15 - Case J. 3. Third degree frostbite of right great toe,
5 daye efter injury.
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-ige 5 = ase J. 3. Third degraes fraoathite of -~igh% praat * a7
‘174 1 f%ear lnjury, Tieceratisn [n%a adbhentanenyae -
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*ig, 17 - Case J. S. Third degree frostbite of right great toe, L8
days areer injusr
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Cass J. M. Third degrees frostbite of left great and
second toes, & days alvar injury.
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Pig. 21 - Case J. N. Third 2decree froztbite of left great
and second toes, 47 days after injury. End of
second toe healed, .

. e - - 1N .f. ., _""_"" leppren .’,"l”,u". P AP
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J Irostbite. s previcusly indicated, vesicies or bullae were comumonly present,
‘ at the proximal border of the fourth cdegree injured part and were of prog-

nostic sigrificance, indicating severe cCamage distally.

' The parts which were eventually lost were always cold in patients enter-
ing J or more days after »ewarmin~. It was impossible to produce warmth of

_-»ee parts by sympathetic ganglicn blocks or by vasodilators such as oral
priscone, intravenous alcohol or intravenocus nroeszine,

Edemar>f the entir= foot or hand occurred, extending provimal tu the
ares of fourth degree frostbite. With fourth degree frosthite of the. feet, .
pitting edema frequently extended proximally as high as the knee. In 22
cases of fourth degree frostbite the edema proximal to the area of severe
injur- Aisappeared in an average of 10 days (range 7 to 20 days),

Mild to severe burning »ain occurred in the first few days after re~
warming. DBeginning 3 to 13 days after rewarming, shooting, throbbing and
severe aching pein moy appear. This persists for 15 to 30 days. In 23
patients with fourth dagree frostbite this pain was severe enough in oaly 9
cases to require codeins. Two of the 23 patients experienced no. pdn anbr
the mild durning pain of the first few days follaing m&m:l.ng

,, .'». ..
PR |

LYY &

- Wine to 15 days (avecsge for 12 patients was 12.% days) dur mund.ng
3‘" the moet distal part of the involved extremity bscame-blaek, dryand shriveled,

DS
. N

“mg

*thd procsss continaing as dry gangrens where the affected tissue became:black -
sod dried huwd, or mumxified; or the affected tissue booa-:lng w.t, lott. lnd
) MQ s\. .

.:..- v
A  When fourth degres frostbite involved only digits the parts asually

' m Occasiomall;, inter-digital joint spsces became purulent but this
- ,'du neb - interfere with the drying of the lesion if superfi.ial debtridessst
_ . and clsemsing were performed. ifet, soft "nd purulent gingrens was more likely
. I’ to.coswr when the lesion extended praximal to the web of the toes involving

' freetdite extending proximsl to the web of the toes, 7 becams dry snd musmified
and 7 becams soft and wet. These cases received geperal supportive care but
no drug therapy alleged to influence the course of frostbite. It was not pco-
pille to predict whether wet or dry gangrene woald occwr until 12 to 34 days
after irjury.

. Dry mmmification was desired since it permitted pstients tc be trans-
ported. The presencs of dry gangrene from frostbite was not painful. Oper-
ation could swait the appearances of a definite line of demarcation thereby
preserving the greatest possible amount of tissue and retaining maximum
function. #When wet, purulent gangrene occurred and lymphadencpathy and signs
of genersl sepcis appaared, operation had to he performed as an emergency or
semi-emergency procedure, The site of amcutation was ihrough normal tisaue,
st - point proxdimal to all necrotic tissue,

®hen (ry gangrene occurred the vesicilated nd nen=-veaiculated risauns

~roximal *o tn~ fourth depres infury formed a camrrficial dre- A3cANr. L L

R ‘-nlaﬁ""r Ary panpcean, ‘i e ar WL AuT ™ f':‘-‘_"‘ oo Tpbyw lad Ty -

-~ | L
. - ’

"Sebesquent to this, the clinical msnilfastations were exhibdted in two waysgms -~ -

the distal cne-third, one-half or entire foot. In li csses with fourth degree

+
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r.o2 o0 T4 vz trange 1S e Yy oo . he aco
_© icmarcatica bhecarce Appurent in an ‘"weruge of 36 dars \rampe
-ese ~3tionts were evacuated to hosnitals in the Zcone of I.._.. Lp unere
surgery was parformed. Jemarcation was allowed to proceed down to bone at
shich time gangrenous tissue was surgically removed. The average time of

operation after injury was 78 days {range 56 to 129 dars).

P Y

proimnts
I3

- .
e e e 2

7et sanpgrene heca:me apparent in an average ct 19.5 days {range 12 to 3L
dazrs; in 13 pitients.

~lreration, softness and infection > the tissue behind the toes. The exten-
sion of the process was uncontrollable by vigorous local therapy, antibiotics
and chzmotherapeutic agents., Because »of local infection, lympadei:pasthy and
signs of general sepsis these patients were not considered tra spcricble,
They were operated upon in an average of 9.5 days (range 1 vo 29 days) afi-r
wet gangrens becams apparent.

The clinical course of dry gangrene is illustrated by the following
case.

Case lis « = P. R,, a 21 year old soldier of Mexican extraction,
was frostbitten on the evening cf 6 January 1951. The temperature was plus
10 degrees Fahrenheit, He walked 15 miles to an aid station the following

morning at which time the right foot was swollen., A bullae appearsed on the

dorsum of the right foot on th=s afternoon of 7 Jamary and became enlarged

‘on 8 Japnary. Four days after injury (Pig. 23) the entire right foot was

.eodematous. A largs bull: was presant on the dorsum of the right foot behind

%' the toss. There were a few small vesicles on vhe toes. - The distal one~third
gé.;ioﬁth.foot was blue and toes 1 to L were cold, There was third degree frost-

ety of the left great tos. Edema of the foot disappeared by the ninth day
after injury. The tips of the toes began to mummdfy on the tenth day, Mild .

..

a

‘ashing and shooting mizs began 8 days after injury and lasted until the

“twentieth day. The vesicle on the dorsum of the right foot slowly dried

?‘& (Pig, 24) and was cuperficially debrided on the twenty-fourth day. Thers was
“->no evidencs of infect/on and the first L, toes of the right foot continued to

X3

- .

g

dry, A line of dems.cation appeared by the thirty-fifth day (Fig.-25).

HBe wus roturned to the Zone of Interior on the forty-ninth day., Surgical
_ removal of the entire first and second toes and the distal phnlanx of toes

J. three and Zcar was performed on the eighty-second day at which tims the line
“* of demareation had extended down to bone.

The clinical course of wet gangrene is i1llustrated by the following
case.

Hi . - WE.C., a 17 year old Hegro soldier suffered frost-
bits of both feet on 3 Jamuarv 1951 when pinned down by enemy fire for 12
hoars. The feet were wet and the ambient temperatures was gero degrees Fah-
renheit. He rewarmed his feet by walikdng. On 4 January, following removal
of his boots, his feet swelled ‘0 such an extent that ne was unable to re-
place the boots. He was evacuated L January. Six days after injury (Fig. 26)
he complained of "shooting® pains in the feet. There was marked pitting
adema of the feet and ankles. 2illae were present Lehind the toes. Loderate
shooting and acaing pains and paresthesias continued for aporoximately 7
weeirs, Zdema nad 3ubsided on the tenth day after injurry., Yummification »F
-ne %ips ~f “he toes was apparent on the twelfth daw. [ourteen davg sl'ter

3

in yur a recrotic ulcer was present at %he base cf the toes of htnz lalt !

e
PEETRP RY)

ol T -V

- ..

et darg (Fip, 2, avier ‘njury many ties had tecwra oo 000N
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The ends of ihe toes were usually mummified. There :ias

—— i Sy



8,
- et L et
-

-

Fig. 27 - Case P, R, Por—th “degce frostbite of the toes of the
s right foot, 4 days after injury.
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, Pig. 25 - Case P. R. ' Fourth deg-ee frostbite of the toes of the
. right foot, 50days after injury. Necrotic tissue of
o . proximal part of foot devrided,
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Fig. 26 - Case W. Eo Ge.

Fourth Jegree frostbite of both feet,

7 days after injury.

Fig. 27 - Caao wc E. G.

14 days after injury. [arge necrotic ulcer on !~fl
foot.

Fourth degree frostbite of both feet,



Fig. 28 - Case W, BE. G. Fourth degree frostbite of both
feet, 4O days after injury. Necrotic areas and

tsadons-sxposed..

Fig. 29 - Case W. E. G. Pourth cegrese frostbita of both fset,
| 51 days after injury, & days after sparation.
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» “=t, nacrotic areas axtendea across the dorsa of both iev. R
wive odor was present. Tendons leading to the right seccnd, thita e
fvurth toes were exposed. The patient's daily temperature ~a2ug2d from ?;‘.u
to 99.4 degrees Fahrenheit. Slightiy tender, moderately snlarged lymph ucuss
were present in each femoral triangle. Forty-three days after injury all
toes except the left Lth and 5th were removed. Eight days after operation
(Fig. 29) bealthy granulation tissue was present at the site of operation.
The patient was returned to Zone of Intsrior oan the fifty-sacond day after
injury. YXinety-nine days after injury a primary closure was performsd on

the left foot and a split thickness skin graft applisd to the right foot,
VI. DISPOSITION -

Bighteen per cent of the 4,216 pnt.ient. admitted to t.ho Osaka Ax"u‘ -
Hospital were svacuated to bospitua in the Zone of Interior., The mcidenoo
of patients evacuated to the Zone of Interior during.any specific period
varied, depending on the evacuation policy. During December patients who
wocll have required more than 30 days of hospitalization were evacuated to
ths Zone of Interior after preliminary treatment and when considered trans-
portable. During this per*.od 35 per cent of patients on whom disposition
was made were sent to the Zone of Interiocr. In Jamary all patients who.
would have required more than 50 days of hospitalisation were svacuated. ™~ '
Daring this period 12 per cent of patients on whoem disposition was made were -
st to the Zons of Interior. In Febtruary and March, the evacuation policy -
permitted 120 days in hospitals of the Far Rastern Command. During thess two
months 7 per csal and ) per cent roapocti'nl,y'm -ont tahoopd.th tba
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iuinm duty® or were transferred to other hospitals in the Far Eastern Com-
mand.” Patients transferred to other huspitals included recovered allisd mili-
tary prisoners of war, United Nations troops other than American, and some ‘

pmumm-n
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-~ Data on dispoeition was available on 1,327 pstisfte with either frost-
Hto er the I11 Classified Condition of the Peet Manifested by Hyperhidroeis,
,,m and Maesration who were not returned to hospitals in the Zone of
.. Interior. Seven lmndred and eighty-two or 58.9 per oent were sent to general
anty snd 545 or Al,1 per cent were sent to temporary or permanent limited
daty. Approximately 80 per cent of the patients sent to general or limited

. dwuty received physical reconditioning at % specisl reconditioning center.

The remsinder were sent directly to full or limited dnty,

The dirpoeition of patients by degree of injury is shown in Table 15.
Essentially all cases of fourth dsgree f-ostbite were evacuated to thLe Zoas
of Interior. Sixty-four por cent of third degree frostbite petients and 16
per cent of second degree frostbite cases were sent to the Zone of Interior.

® ligmited duty in most patients was temporary with the specification that
the patient not be returnsd to a combat area where he would be exposed to low
anvircnmental temparature because of a possible increased susceptitlility o
2a'A 1ntury. (Assignceat to " inited” Jduty waam sccomplished Ly reenres!lins
‘v  ~3-1mn sith a profile 3 on *he lower axiramity,)

LO

Patients ngt svacuated to the Zone ofhtciwmntmdtofdlw ‘

U. S. Navy and U. 3. Marine Crops psrsonnel. Rxset final d.upooitieu of these ..

&



Juncst all nases ol Jirst deprrss frostbite and tn-
sivicn i the Feet were sent 1o gensra. or limited duty
rerurned Lo general duty was 61 and 3% per cent respectivel, Siienti, . o
than one-half of the second degree frostbite cases not evacuateu 10 t1e scne
of Interior were sent to temporary or permanent limited duty. Over 80 per
cent of the cases of third degres frostbite not evacnated to the Zone of
nterior were sent to temporary or permanent limited duty.

. - - o e

. .
Tha Lnr ey,

TABLE 15
THE DISPOSITION OF PATIENTS BY DEGREE /F INJURY

-,y

DEGREE OF INJIRY - LT

First Second Third Fourth - ‘
DISPOSITION Degree Degree Degreel Degree I.CaCu .
No. NO. ; No. 4; No. x NO. ;
Cenersl Duty 200 & 225 L1 L7 ) 0 0 309 86
. Temporary or H{“ 1 ‘.,* f~ffsw{
S Permanent L2 17 232 L3 223 30 1 1. 146 13
ol ‘-'j Limited Duty B e
TRET gomeot | Low O IRl g e
YR ne o Tt - - AR 16 3. . 1 ' )
,.-,,5;, R terior g ™3 88 1 L73 G| 10k ,‘92_ 2 J n
g&‘wbug-v-cmr. 2,8 100  5LS 100 743 100 105- 100. 357 100 -j ‘ N
i Pty . e

e~ # 111 Classified Condition of the Feet Manifested by Hyperhidrosis, Erythenn
5 - and Maceration.

A _ VIT. DURATION OF HOSPITALIZATION
et ‘ ' s 2
“" ©° $ix hundred and thirty-four patients returned £5 hospitals in the Zone
, of Interior were hospitalized for an average of 19.8 days (range 4 to 98 days)
| vwn:t . before evacuation (Table 16). During this period preliminary treatment was

begmn. The duration of hospitalization covered the period from the beginning
of evacunation from fron:line medical facilities until transferred from the

i Osaka Army Hospital. Accurate data is not available for the duration of hos-~
pitalisation in hospitals in the Zore of Iaterior. It is estimated that it
is in excess of 100 days. Betweer. 25 and 35 per cent of the patients evac-

uated to ! Zo e of Interior have required or will require separation from
the acrvico ?

Patients with frcstbite who were not evacuated to hospitals in the lone
of Interior but who were returned to full or limited duty from the Csaka Army
Hospital were hospitalized for an average of 32.L days (range L to 127 days)
as shown in Table 17. Patients with (irst degree frostbite returned to duty
wars homspitalized for an average of 14.6 daya, ratients with saconl tewres
frosthite returned to duty were hosritalized for an average of 2%.3 days o=l
patients with third degree froatbite eturned to duty were hosritallzed ©-r
an average of 54.3 days.

Dasqante w: otk tha 1) Tliag{fias Ceni fnn of e Taas U . nifanva tn
Hirmanni st Bmettama gma Yasargni oo owaea hioepdtelizaen 8w L




- TABLE 16

THE NUMBER OF DAYS OF HOSFITALIZATION AT OSAKA ARMY HOSFITAL

OF ¢ATIFNTS SUSSWU':E\'TLY EVACUA'I"F'.D TO HOSFITALS IN THE ZCHNE

OF INTERICR. HOSFITAL TCN COVERS THE FERICD FROM THE

BTG INNING CF =VACZUA TION "'IOM THZ FRONTLINS UNTIL RELEASED
FRQM CS/AKA ARMY HOSPITAL

-

-~
-

Degree Number Average Number Tlf‘.?xge of Days
of of of Days Before Before Return
Injury Cases Return to Z. I. to 2. I.
Second 86 1507 7 - 33
Third 457 20.0 L - 98
Fourth 91 22.7 T 5 -k8
TOTAL 634 19.8 L - 98.

TABLE 17 T &.f’"
Y% THE DURATION OF WAFITALTZATION OF FATTZNTS RETURNED 0 PULL e
BanEi -~ OR LIMITFD DUTY FROM OSAKA ARMY HOSPITAL. HOSPITALIZATIONT -+ i3+% -~
g < o~ COVERS THT PERIOD FROM THE BEGINNING U SVACUATION FROM.THE | - :‘:::.:;,‘ v
A FRONTLINE. UNTIL RELZASE FROM OSAKA ARMY uosprm. «-‘---l B
u;~'?a%““" g ey —— . -
P N gree 1. lumber Averago Lays go o l]l .o
; ""‘!‘;}‘,:"" ... of . of of of -
; ;“;‘ . . Injury Cases Hospitalization Hospitauution
Bl Pirst 28, 6.6 1. - 55 ...
b AR Second L6 29.3 g 8 -97
S Third 264, 5. - | 10 -127
..i'" . Total Frostbite |. 994 : 324 4 =127 -
- I11 Classified '

Condition 351 B 17.5 3«45

o~ et

e b ¢ e
1 Ten [0 2

As previocusly indicated, approximately 80 per cent of the patients
returned to duty received phyoical reconditioning at a special recondition-
inz center. An analysis of the records from the reconditioning center, of
182 patients with froustoite or the Il1 Classified Condition showed the average
stay at the centar to be 16.2 cays. The average times lost from duty may be
estizated in the following manner: 20 per cent (average days of hospitall-
zation) + A0 per cent (average days of hospitalization + averape cays at
reconditioning center), For frostbite: 0.2 (R.4) + 0.8 (32.4 ¢ 16.2) = 45,
“or the 11 Classified Condition c¢f tre Feoet: 0.2 (17.5) + C.8 (17.5 + &...,
w 30, Thus, patients with first, second and third depree frosthite nct
returned tn the 7one of Interior lost an average of 45 daye frem cduty.
“stients with the 11 Classified Capditinrn Nf Lhe Feet lert an averaecs o0 °°

qra Crem oty



Vill. iRIATMENT

The treatment of frustbite depends on the time after injury, the
severity of the injury, the presence of complications and the area affected.
In military operations treatment is influenced by the tzctical situation as
721l s the facilities available for evacuation of the wounded,

In military opsrations most cold injuries will appear en masse (i.e.,
during periods of heavy action). it the same tire large nusvers of wounds
and injuries occur. The manarement and evacustizn 9f life-endn~zaring wcuads
and injuries ‘must tzke grecadent over most cold injuries. =iz;q-without wounds
and injuries highly indivicualized treatment is difficult <uring military _
operations because of the large number of patients who will present t hemselves

almost simultaneously. In civilian 1ife where frostbite tends to be sporadic
treatment may be individualized.

Therapeutic agents and procedures such as sympathetlic ganglion blocks, -
sympsthectomy, vasodilators and anticoagulants have been used in the treate
ment of frostbite. However, it is believed that genersl therapeutic meas-
ures such as avoidance of trauma to the part, prevention of infection and .

. adequate nutrition are sufficient in mild frostbite and will docrun thﬂ’ :
‘- ancidence of complications in severe cases. —-@

o ful”", NC phases of treatment of frootbitc cxin. n- fiﬂt phno~ 1l tl'l re-
ey ‘initin) or emergency tweatment. In military operations this phase.desls with
m -the management of .the patient in the forward“aress. of the combat zone dut is
g ’oquu;» applicabls to civilian life. Ths second phno of trutnﬂnt duh with .
the patient after he has reached a hospital.

“1&-; A R ' ‘ .;". : :j 3:._':.':
5“::"“ -1le Initial or emergency treatment., . ' R
h::”’ .},’,- . -~ . o . . !
~£~‘ . The forward areas of tho combat gone were advind to rum—con- ~
?’;’f btrieung clothing sach as boots, gloves and tight bands from the site of

dlm Rewarming was to be accoaplished by exposurewf the frostbitten part "‘t
3" to roan temperature (70° to 78°F) if the lesion was in the prenyperemic stage. |
.5 Rewarming also was to be accorplished by holding the part against another part :

- Of the body, such as a frostbitten hand held in the axilla. Wassage of the

T part would aid in rewarming. Brisk rubbing either with the hand or with snow

- was to be avolded since the tissue might be further traumatized and avenues

??:j for inféciion opened. Exposure of parts which were in the hyperemiec phase,

as nnifutod by swelling and vesicles, to temporaturu above 80°F resulted in
pain, .

Recent experimental work (17, 18, 19, 20) on animals frostbitisn b
a relatively short exposure (3 to 30 minutes) indicates that rewarming .n
bathe with temperatures of 37° to 42°C will reduce the tissue loss after a
standard cold injury. In military operations by ground troops rewarming by
use of warm biths is not feasible. .s previously shown (Table 12), only 2.1
per cent of 1,368 men frostbitten in ¥orea during the winter of 1950-51 were
zeen by medical personnel before the appearance of swelling and blisterc.
lts remaining patients were already rewarmed. At frontline medical Instal-
laticns fucilities for heating water are not readily available curine inter
~onthe. ‘nimal "xpﬂr“|hfs have demonstrated rapid rewarming Lo t.n ol Tact
‘cen trne part iq 1ctually frozen., 7The advantare or dizacdvant-re of =y {0
' s s oeeld dpiaped cah cot ctuanly Ceemen portg oo et Lo



sareral btody warmth was restored and raintain..

. DL oremevise: v
2lcthing and wrapping in warm, dry blankets. The restoratlon and maint.er
el

a{ general body warath promoted tiood flow to the extremities.

% Patients with second, third and particularly fourth degree frostbit
‘ of the feet were made litter patients at the earliest practicable moment.

Int: 't vesicles and bullae offer protection agairnst infection of
nnderlying.tissue in the field. They should de protected =nd not drained.

aspirated or debrided. Through the initial period of evacu::ion or trans—
portation the involved part may be covered with a dry, lo:we dressing to.
provide protection and maintain warmth. Fressure and petrolatum dressings to
the injured area were to be avoided. Petrolatum dressings when used resulted
in maceration and secondary infection of frostbitten tissue.

| A tetanus taxoid booster was given at the earliest possible time.
Iztidbiotics were started during the chain of evacuation.

2. Hospital trestment.

Bed rest is necessary in the sarly stages of froetbite 1.n m-du-
.. that trsuma be avoided. At the Osaka Army Hospital bed rest was absclute «f."
:7 - until vesicles and bullae had dried. Bed rest aided in tha subsidence of
T «edema, Kevaticn ol ths foot of the bed five inches may have increased tife

ur‘ . rate of dissppearsnce of edema without utcrfor:ln; with the blocd no-—to the
- lower extremities.
z .. - .

s A ward temperature between 70° and 78°? was found to be: the moat
'~."~$,, satisfactory. Hisher temperatures increased the degree of pain. It was. tound
*- -~ desirable to keep “frostbite lesions exposed to the air. In those cases where
;" Prostbite involved the feet the sheets were folded back 18 iaches from the .
:" ~ foot of the bed. Ynen a fairly constant ward tupouturo was used.together

Lo - with bed rest and sir exposure of the injured part pain did not booom 8 very
iq,é -serious problem and narcotics were not often requi~ed. .

B N At the Osaka Army Hospital, smoking was prohibd.tod because of the
g hwn vasoconstrictor properties of nicotine. It was considered inadvisabdle

-._.-'g;_'r_-.“_ to allow patients to smoke in the presence of an already damaged vascular bed.

LN . A generally nutritious, high protein, high vitamin diet with addi-
e tioml ascorbic acid (250 mgm. daily) was supplied to aid wound healing.

A tetanus taxoid booster was given to all individuals. To prevzn:
secondary infection the cases of second, third and fourth degree frostbite
received a minimur of 300,000 units of penicillin daily,

Vesicles and builae were left intact at the Osaka Army Hospital.
They often dried into hard eschars. However. superficial debridement of
broken vesicles or necrotic tissue in the presence of frank or threatened sup-~
puration was performed. This was done frequently, particularly at the periph-
ery of the lesion and including toe nails where suppurative material most
commonly collected. In the presence of excsssive necrotic and nuppurative
material the wound was wiped clean with a hy-irogen peroxide-agueocus zephiran
rhlrride solution snd soaked for 30 mirutess in 3 solution of normal 3aline.
"hen veaicles had dried into escharn~, thease sachirs were 1{lted fwar ien
nnaaible.

LL




Ti.rniotherany was netiiarne s e Ledsiae .
©~ rha  agpital. Pagsive manrzuiszt: . wig aveided in treo :-‘.w_-.- ..
‘: threatered gangrene. Attenticn was Zlirected towards Lhe.r'-iti:wtﬂ'
:he feez and movement of the toes ind {irgers and other major joinua. |
“atients were prone to develop an inversion of the foot and an ankylosis -
. the interdigital joints. The patients were placed on a more active program

of physiotherapy when an ambulatory status was reached.

Eaorgency amputations are seldor indicated in frostbite except in
cases showing extensive putrefactive garngrene associated with lymph-
adenopathy and signs of gzeneral sepsis. It was found desirable to allow
a definite line of demarcztion to appear in ordsr vo preserve tl . srastast
possible amount of tissue and attain maximum function. An aziiceunt line of
desarcation appsared early but debridement revealed that tii proximal part =2. .
the apparently necrotic tissue was suparficial with normsl tissue below. This
ig 41lustrated in Figures 30 and 31. Tissue distal to a definite line of’
demarecstion was dry, black and shriveled, or mummified.

Numercus agents and procedures which have been recommsnded in the
treatment of early frostbite were used at the Osaka Army Hospital. These
ineloded heparin intravenously every L to 6 hours suffiuvient to maintain the

] elseting time sbove 20 minutes for 8 days; intravenous proeaine (0.1 per - ...
... . ecent selution in 1000 cc. 5 per cent dextrose in water, twice daily) for 37
o e 10 dayss orsl priscoline, 250 mgm. every 6 hours for:30.days; and syupa=~. . . ...
3. o thetis ganglion blocks for 5 consecutive days. In sddition sany patients:
ra = = . ppoeived only gsaeval =ypportive care, e e e e

e
Sl e Ve wd ., L
- e AN

m::f.- 0 It wes impossible to make frequent and sscurate. observations on ' . '
PAYiTs St tigge patiemts beesuse of the shortage of medical persohndl, - Firthermere, .- -

g ' sany patients entered the hospital many days after-budng froetbittens: . . -
100 o Doosuse of the difficulty in determining the cmmlim-in-lxpothnﬁ: S

’;"’ “%7 wita early frostbite, the results of comparing s few non-trested caves '“.h;“f"'.-,'

LRI

4 - R,
2 L ¥ g few treated cases may be inconclusive, ’ R RSN TR L S

LR

- . . . s )
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;,;?:%4, RN A Nevertheliuss, certain impressions were gained by compering the. '~ = -
.ol w7 | eourse’of seversl tundred patients entering 18 hours t&°5 days sfter frosttite
72977 7" snd trested with varicus agents or procedures with the. course of similar

" " petisnts trested by genersl supportive care oaly. L . e

S The presencs and severity of pain in esrly, non-eomplicated frost~
** pite wes not markedly altered by any agent or procedure. Frostbite is
. .. - . astuslly a relatively painless injury except where the patient has bdeen
ambulstory for weeks with frostbite of the feet. It was believed that intra-
venous procains decreased the severity of pain in these late, trsumetised
eases but it failed to produce a noticeable effect oo patients placed at bea

rest within s few days of injury.

No sgemt or procedure was clearly demonstrated to prevent gangrene.

However, in a few cases treated with heparin in which treatzsnt was begun

less than 36 hours after rewarming the eventual tissue loss was less than
* predicted wher the patient was first seen. Seven of 14 cases of fourihi cagreo
frostbite sxrtending proxieal to the web of the toes who received only goneral
suppartive mesgures develoved soft, wet infected gangrens. Similar resultls
occurred among patients receiving vasodilators and sympathetic gaugllcn »inocin,
Jf ©, caseg cf severe fcurth degree {rnstbite extending proximal tc the web ~f
--m rces who recelved fzparin, all aried and murmified,

I
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Fig. 30 - Case® J, L. . Shicwlng apparectly necrotic tissus through
the distal cne-third of the left foot,

rr~1-

. ' 7ig. ¥' -~ “howing 1aft foot aftar remova f superfi~ia’’y

w necratis tiqane, M ov pragt the e ',

-




Pig. 30 - Casé J. W . SMcudry apparectly necrotic tissus through
ths distal one-third of the left foot, T

“ig. 7! - "howing laft foot aftar rrmowva. »f superficiil'y
nacrratis *iqane, ™ig grage
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IX., DIsCUssITH
almoszt 511 cold .njuries oecurrine in Korea during the . .nter -
195C-51 were ground-type frostbite. In one unit 98.2 per cent cases oc-
% curred when the minimum temperature on the day of injury was less than 30°F.

The duration of exposure was 12 hcurs or less in more than 80 per cent of 812
cases of frosthite,

.
2
13
3

Sub-{reezing temperature is a prerequisite of ground-type frostbite.
However, sub-freezing temperature by itself did rct result in lares numbers
of cold injuries., Large numbers of cold injuries occurred in Z.-~a only when
low teaparatures were nombined with immobilization of the indisidual soldier.

Immobjlization of the individusl seldom occcurred when the enemy was not’ erzaged
in combat.

It is doubtful if practical clothing for ground troops csn be designed
which will protect all men immobilized at low temperatures., Heat loss and
fall in temperature of the extremities is inevitable under these conditions
without a source of external hest. Therefore. ground-type frostbite is not
considered to be entirely preventable. Frostbite casualties must.be sccepted
48 8 calculated risk of a winter operation, While ground-type froatbits cannct

. be entirely prevented, the incidence might be reduced below that which oectm'od

o ".in 3urope 1n World War II and in Kores during the winter of 1950-51. This
< might be accomplished by: 1) improved compat training at low.environmental

e Juqacnturn, 2) by.cottinued rseesrch in environmental protection; 3) by

LR

vi‘-?”‘-’f"ﬁ;ﬂ frostbite; and 4) by continued und intensified st.ronﬂof Mvimwmc u‘ ik
'.q,ggggcutlinod in Army publications (21). .

~. w&‘l ~ e v . “ v ' - -‘ ’- "V-") )

9 "% Individual veriaticns in susceptitility to cold 1njuriol lhenld bo invest-
ﬁ,’a Z4igatea with the intention of eliminating highly susceptible individuals from

M

il af” front-line duties during winter operstions. Suggestions of incressed-suscepti- .-
ST

! .+« blity now available j.iclude racial difZerences, previous cold injumy,,p‘riphﬁrll
zg’“ Vf“vhaoul!r dsease, anc a high cold hemagglutinin titer {Zej

AR It is difficult to predict the number of cold injuries which will occur.
&f{% *"during any particuler winter opeération. The incidence will depend on the type
.'8.(:.'-*_.

) . of combat, the existing environmental conditions and the protective equipment
ﬁfﬁ‘*s .. available,

. "1‘

In the past, westher data from areas ui ground troop action have been
sparse and insdequate. Forecasts of weather vould be useful in estimsting the
cold injury casuslties which might be ernected from an anticipated engagemec.:.

with an snemy. Better weather dsts is necessary to determine tne exact rels-
tionship between snvironment and cold injuries.

The medical facilities and personnel supporting ground troop action must
bs prepared to admit and treat large numbers of cold injuries during the same
period that large numbers of battle casualties must be treated. Ceneral meas-
ures of trestment are thought to L~ sufficient in mild cases of frostbite and
should reduce the incidence of complications in severe cases, MNo specific
tharipeutic agents or procedures have been conclusively ahown *n redyce *he

tissue losa {n crld injuries, to shorten the duration of healing, cr to rreven:
seauelas., Additicnal information iaq needeq,

-oosmand recogni.tion of the factors ifivclved in' the production of ground-typs o - .

.



ZX. DIZCUssIzU

. almozt 511 cold _njuries osrourrins in Korea during the winter ¢ 0
175C-51 were ground-type frostbite. In one unit 93.2 per cent cases oc-
curred when the minimum temperature on thec day of injury was less than 30°F.

The duration of exposure was 12 hours or less in mers than 80 per cent of 812
cases of frosthite,

Sub-freezing temperature is a prerequisite of ground-type frostbite.
However, sub-freezinr temperature by itzelf did pct result in larees numbers
of cold injuries. Large numbers of cold injuries occurred in Xu-~-a only when
low teaperastures were ~ombined with izmobilization of the individual soldier.

Immobilization of the individual seldom occurred when the enemy was not’ engaged
in combat.

It is doubtful if practical clothing for ground troops csn be designed
which will protect all men immobilized at low temperstures. Heat loss and
fall in tempersture " of the extremities is inevitable under these conditions
without a source of external hest. Therefore. ground-type frostbite is not
considered to be entirely preventable. Frostbite casualties must.be. sccepted
as 8 calculated risk of a wintar operation. While ground-type frostbite cannct.
. be entirely prevented, the incidence might be reduced below that which occurrod
_in Zurope in World War II and in Kores during the winter of 1950-51. This
> might be accomplished by: 1) improved combat training at low environmental
,,,,,umcuturu, 2) by cce.tinued rsesarch in environmental protection; 3) by -
Zy+. command recognition of the factors involved in- the production of. p‘md-type 2
"""—-“ .-froetbite; and 4) by continuad &«nd intensified atx'ou'of Mvimlvthuc .0
w*mmm in Army publications (21). , ,-_;. Ly -,-w;,-.j_;;v,’: PRERTY ,
- Individual veriations in susceptitility to cold 1njuricl lhonld bo invest~
wipu& with the intention of eliminating highly susceptible individuals from
¥ front-1ine duties during winter operstions. Suggestions of incressed-suscepii-. -
¥ .'Bflity now available j.iclude racisl difZerences, previous cold. 1n3ury > ,poriphlral‘
”"‘ﬂaenllr disease, sna a high cold hemagglutinin titer (mx

mm

It is difficult to predict the number of cold injuries which will occur-.”,
chnd.ng any particular winter operation. The incidence will depend on the type

" of combat, the existing environmental conditions and the protective equipment
avdhblo.

%

In the paat. westher dats from areas vi ground troop action have been
sparse and insdequate. Forecasts of weather vould be useful in estimsting the
cold injury casualties which might be eynected from an anticipsted engagemc.:l

with an enemy. Petter weather dats is necessary to determ.ne the exact rels-
tionship between environment and cold Iinjuries.

The medical facilities and personnel supporting ground troop action must
be prepared %o admit and trest large numbers of cold injuries during the same
period trat large numbers of battle casualties must be treatnd. General meas-
vres of trestment are thought to v sufficient in mild cases of frostbite and
should reduce tre incidence of complications in severe cases, MNo specific
theraneutic agents cor procedures have been conclusively shown o reduce *he
»issue loss in ccld injuries, to shorten the duration of healing, or to nreven®
sequelae. additicnal information i3 needed,



L ol3 aifficult to evaiuarte therapeutic mescares Inooumnes oo
Tsctors of temperature, duration of exposure, elc. vary -rom patient .o
~atieat, Yeasures designed to prevent gangrene must be instituted witnia o
few hours of injury or rewarming. In the military operations in Korea in
1950-51. it was rare that men were se=en while still in the froszen state and
it was uncommcn for them to be seen within a few hours of rewarming. The
severity of injury and the prognosis frequently could not be determined wtil
ssveral hours or dsvs after rewar=ing. Prognostic features of value in the
first few days were: 1) parts which becams cold and remcirsd cold were lost;
and 2) parts which were vesiculated uscally ware not lost, but non-vesicnlate B»
areas distal to vesicles and builae generally were lost. Tiie e

o

I. SUMMARY AND CONCLUSIOKS - -

Cold injuriee occur in great numbers during winter military operations
an3 paterially redoce the effective fighting strength of an Army. These cold
injuries include trench foot aWfrostbite. Based on existing weather con-
ditions and the durstion of exposuMe, most cold injuries in Korea during the

winter of 1950-51 were  frostbite \u.rring in ground troocps--so-called ground:

type frostbite. e e I L
’ * - ‘Approcimately 17 per cent of 2,257 cases evacusted from lo,:"'i.l'tt:& Jul‘nhn.
- failed to display signs and symptoas typical of frostbite.. These patients-
e showed hyperhidrosis of the feet with erythess and maceration of the plantar-
) is conaiwion may >3 very mild trench-foob although- hyperhidrosis

..+ . aspects. _  ve .
$%sor-~4s sot charscteristic of sarly trench foote It.vas the result’ in part, of..
!ﬁ‘*::w irritation from trauma anrd chemical irritation from prolonged contact »
Yol - with perspiration in impermsable footwear. ' e R b vt
7 ; g, T ’ N N L TTeg o Tudpee e et T v "‘:

5 L 4 z
,g{sz,._.’,v" 1n 1,887 cz33s diagnosed as frostbite, 86 per’cent of the lesions in-
7 h¥, golved the fest alone, 11 per cent the hands and feet, 2.5 per cent the hands
A5 "alone and 0.5 per cent other sites ircluding ears, faes and knees.. Frostbite-
FL0 - extending above *se ankle or wrist was rare. Six and one-tenth per cent of - P

"“*wg‘;;m 1,880 frostbite patients lost parts, ususliy dzgits. = °
._‘.; ) "f‘;‘-f‘ - : '
Sl Sab-freesing temperature 1s a prerequisite of ground-type -frostbite,
s no contact with the enemy evea "

. Howsver, frostbite was uncoamon when there we
:3'5'C'yhen the temperature was near 0°?. Fngagement of the enemy in combat' resulted '
J%.. 5 4n ismobilisation of the individual soldier snd the production of large numbert

* 7. of oold injuries when the temperature was low. The duration of exposure was

80 per cent of 812 cases of frostbite,

3 g "~ 12 hours or less in mors than

= N Seversl other factors influenced the development of frostbite in s.uue

* goldiers. The incidence of frostbite was higher in Negro than in White s ilier
Pifteen per cent of frostbite cases gave 2 past history of a cold injury, eithe
Wet feet probably increased tho inci-

during or before the winter of 1950-51.

depce of frostbite although 39.8 per cent of 937 cases of frostbite gave a
history of the feet being dry at the time of injury. The proportion of cold
injury in privates and privates-first-class was slightly higher than the pronor

tion in a rifle company.

Age, time in combat, and smoking could not be conclusively demenstrated

to play a role 1in the developaent of frostbite.

™. clinical manifestacions of frostbite variad dapendires ~n othe e D
~c +ra ‘~tury Aand cn the earlv management. General ‘rerireqtlc cescores s -

ne

(x;



"m3gats 1 m2ld 2ases ant redocea tne incidence v chnpL. .o

:i3es. o specific therapeutic agent or -rocedure .as conclyaively
“s reduce tisane loss, prevent seauelae, or shorten hospitallzation.

Eighteen per cent of 4,216 patients admitted to the Osaka Army Hospital

with a diagnosis of a cold lnjury were subsequently evacuatad to huspitals in
the Zons of Interior. Patients with froctbite not returned o the Zone of
Interior required L5 days of nospitalization and rehabilitation before being
returned to duty. Only patlents with mild frostbite or minimal sequelae wers
returned to the combat zone while cold weather still existed.
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