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Foreword

It is implicit as well as explictt in this volume that, in time of war, the
speeialties of ophthalmology and otolaryngology carry a double burden. Medieal
officers working in these fields must treat large numbers of patients with com-
plaints referable to the eyes, ears, nose, and throat exactly as they would in
civilian practice.  They must preseribe glasses, for instance, and then see to it
that they are provided and fitted.  They must treat upper-respiratory infee-
tions.  They must, at the same time, treat combat-incurred injuries.  These
injuries may not be lethal in themselves  generally speaking, they seldom ave—
but their end results may influence the soldier’s whole future life.

In both ophthalmology and otolarvngology in World War I, the problems
of peacetime and wartime semetimes  overlapped. A peacetime,  chietly
industrial, problem. for instance, is the management of intraocular foreign
bodies.  In wartime, the management of these injuries is a far heavier burden
quantitativelv. 1t is also a far heavier burden qualitatively, beeause of the
destruetive effeet of wounding agents.  Otitis externa is a {requent peacetime
problem in many parts of the United States. In World War 11, it was a major
problem in certain areas in the Tropies. Not many patients suffering from it
required hospitalization, it is true, but there was, nonetheless, an enormous loss
of duty days from this cause.  Army records show that during the war approxi-
mately 45,000 patients with otitis externa were admitted to medieal-treatment
facilities on an excused-from-duty basis and that each of these patients lost, on
the average, approximately 11 days from duty.  Obviously, this particular
condition occupied a large part of the time of medieal oflicers assigned to out-
patient dispensaries. The upper-respiratory  infections which form a sig-
nifiecant part of the oflice practice of an otolarvngologist in peacetime also
increased both quantitatively and qualitatively in certain areas in wartime,
This was partly beeause of speeial elimatie conditions, partly beeause of the
conditions under which soldiers necessarily live, and partly beeause these in-
fections, as a result of the exigencies of warfare, were often negleeted at times
when they might have been aborted or readily controlled.

One of the interesting features of this volume is the story of the develop-
ment of new techniques.  An instance is the management of selected cases of
psvehogenie deafness by narcosyanthesis, which marked a distinet advanee in
the treatment of these cases. Another is the development of aceylic eves, which
i an excellent lustration of the combined cooperation and operation of the
Medieal and Dental Corps. These eves had numerous advantages over the
glass eves formerly used. Beeause they could be fitted individually, they looked
far more natural, and they were also far more practical beeause the factor of
breakage was eliminated.




X FOREWORD

The ¢y e centers set up in overseas theaters, which were staffed with spe-
cially trained personnel and equipped with speeial apparacus and instruments,
provided outstanding care, with economy of personnel and equipment, and
were responsible for the conservation of many eves which, in the absence of
such highly specialized management, might well have been lost.

An outstanding accomplishment tn World War Il was the extensive and
excellent programs of rehabilitation for blinded and deafened casualties. The
program for the blinded set up in World War I and continued into peacetime
was both extensive and execllent, as is pointed out in this volume. The pro-
gram for rehabilitation of the deafened in World War I was less extensive and
considerably less satisfactory. In World War II, both programs were re-
istituted and were expanded and broadened.  The program for the hard of
hearing has been carrid over to the peacetime Army, in which loss of hearing
is a continuing problem.

The objeetive of both of these programs was the readjustment of the
casualty to a useful life, by teaching him to make the fullest use of his residual
sight or hearing, if any existed, and, if it did not, by teaching him to become
independent without the use of these special senses. The programs were set
up with courage and imagination, and the results were inspiring. It is reassur-
ing to know that the humanity which underlay them also underlay the treatment
of all wartime casualties among United States troops.

S. B. HAYS,
Major General,
The Surgeon General.




Preface to Ophthalinology

This section on ophthalmology in the history of the Army Medical Depart-
ment in World War I is based on the work and experience of the chiefs of the
Ophthalmology Branch in the Surgeon General's Office, the overseas consult-
ants, and medical officers concerned with problems related to the eye. It is a
record of administrative phases and the clinieal aspeets of ophthalmology, as
reflected in the policies and practices coneerned with both the specialty and its
associated activities, such as the optical and artificial eye programs and, most
significantly, the program for the rehabilitation of blinded easualties.  Some
of the clinieal procedures deseribed may seem, a decade later, outmoded and
archaie, since newer methods have been developed in the progress of ophthal-
mology; but the administrative experiences may serve as a basis for the con-
servation of time and energy in the event of another conflict.

The work of the three chiefs of the Ophthalmology Branch was made a
great deal less burdensome and even pleasant beeause of the cooperation and
helpfulness of the ehief, Surgical Consultants Division, Brig. Gen. Fred W.
Rankin, MC, and his deputies, Col. B. Noland Carter, MC, and later Col.
Michael K. DeBakey, MC. Their respeetive sense of equanimity made the
administration of the ophthalmic problems considerably lighter.

The optical program, which was under the Supply Service of the Surgeon
General's Office, was conducted in {rictionless cooperation with the Ophthal-
mology Branch. A large share of the credit for its effective operation is due
to the able administration of Lt. Col. Walter Potter, SnC, and Mr. Stanley
Rybak. The administration and supply details of the artificial-eye program
were most capably handled by Mr. Rybak.

That blinded easualties would become a major problem was apparently
overlooked in the early stages of the war.  Not until casualties began to arrive
from overseas was it realized that, exeept for definitive treatment, little provi-
sion had been made to prepare the newly blinded soldier to adjust to his new
way of life. Lt. Col. James N. Greear, Jr., MC, then chief of the eye section
at Valley Forge General Hospital, was certainly the guiding light in initiating
what soon became an outstanding blind program. It was through his efforts
that the first Army program was inaugurated at Valley Forge. This work
was later extended to Dibble General Hospital on the west coast under the
splendid leadership of Lt. Col. Norman L. Cutler, MC, and to the Old Farms
Convalescent Hospital (Sp), Avon, Conn., under the command of Col. Frederic
H. Thorne, MC, an outstanding Army ophthalmologist. The Army rehabilita-
tion program for the blinded could, however, have been a failure without the
guidance and efforts of such men as Alan Blackburn, director of training at

XI




XII PREFACE TO OPHTHALMOLOGY

Old Farms; Richard Hoover; Paul Conlan; Warren Bledsoe; Russell Williams;
and Raymond Frey. Capt. Linus Shechan, MC. of Valley Forge, also did
outstanding work.

In the preparation of the history of ophthalmology in World War 11,
inclusion of certain phases was made possible by the use of published artieles.
Sincerest thanks are due to the oflicers. now civilian doctors, who gave their
time and effort to these special articles.

M. Evuiorr Raxporrs, M. D.




Preface to Otolaryngology

War otolaryngology has many phases. It is the sum total of the specialty
experienee of medical oflicers who gave the service and of the soldiers who
recetved it. Ina worldwide encounter, such as World War I, many important
incidents and events were cither not recorded or were lost in the mass of
administrative procedures designed to colleet the data for the medical history.

Physicians are seldom trained as historians, and the information that can
be of assistance to future generations is not always easy to seleet.  In this
history, an attempt has been made to put down the main events which seem to
be of value, but due apology is made for any serious omissions, either of events
during the conflict or of the name | those whose contribution well deserved
to be included.

In what follows are general statements of poliey and specifie details of
important phases of combat otolarvngology. There were so many well-
qualified specialists who served that it has been difficult to seleet all of the
contributions which were made.  The day-to-day care of the fighting armies
required most of the speeialists” professional time, and this was cheerfully and
continuously available, both at home and abroad. Assignment of medieal
officers to strategie posts, arvanging {or regional consultation, and association
with colleagues in the countries through which the armies passed was a constant
mission of the administrative chiefs.

The authors of the various chapters were chosen beeause of their out-
standing qualifications and contributions.  They, as well as many others,
were constantly alert to the possibilities of gaining extra knowledge from  their
experiences.  They were previously, and they continue to be, leaders in oto-
larvngology in civilian life.

For all of us who returned to the country we defended, there will always
be a glow of satisfaction and an enrichment of life gained from our Army
serviee.

In the compilation of this history. speeial appreeiation is expressed to
The Surgeon General and his staff for their tremendous help with the mass of
detail work.

Norrox CaxrFienp, M. D.

XIII
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CHAPTER T

Administrative Aspects of Ophthalmology in
Zone of Interior

M. Elliott Randolph, M. D.

HISTORICAL NOTE'

Classification and Assignment of Personnel in World War I

The Section of Ophthalmology in the Surgeon General’s Office 1in World
War I was an outgrowth of activities which began before the entrance of the
United States into the war. In 1916, the Council of National Defense had
established a General Medical Board under which various subcommittees,
including a Subcommittee of Ophthalmology, were organized as part of a
Division of Surgical Speeialties.  The first work of this subcommittee, before
the United States entered the war, was to circularize the ophthalmologists of
the country. in order to identify the physicians willing to assume the obliga-
tions of the specialty if and when the military nreed arose and to secure the
record of their training and experience. A second objective of the subcom-
mittee was to identify the physicians who would be willing to undertake
special training to fit themselves to assume these obligations.

This subcommittee, together with the subcommittees concerned with
the specialties of otolaryngology, brain surgery, oral surgery, and plastic
surgery, continued to function after the United States entered the war, while
a plan to establish a Division of Head Surgery, to embrace all these special-
ties, was being formulated in the Surgeon General’s Office. The subcommittee
ceased to function 29 September 1917, when the new division began to fune-
tion in the Surgeon General’s Office.  This Division of Head Surgery con-
tinued to function under that name until 30 November 1918; when the Medical
Department was reorganized as of that date, the Division of Head Surgery
became the Section of Head Surgery, Division of Surgery, and the Section
of Ophthalmology, which had functioned under the Division of Head Surgery,
became the Subsection of Ophthalmology.

With the entrance of the United States into World War I, the first assist-
ance rendered by the Subcommittee of Ophthalmology to the Surgeon Gen-

P The Medieal Department of the United SRtates Army in the World War. Washington: Government Printing Office,
1923, vol. I, pp. 437453,
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eral’s Office was the utilization of the data coneerning ophthalmologists which
had previously been colleeted and elassified. On the basis of these data, a
set of index eards was prepared for the ophthalmologists assigned to duty
in various hospitals or available for such duty.  These cards were system-
atically reviewed, and the initial ratings were altered as reports concerning
the oflicers were received from commanding officers and chiefs of section in
military hospitals in the United States and overseas, as well as from inspect-
ing officers from the Surgeon General’s Office. In August 1918, a new eard
index was prepared containing all of this information and also containing, as
they became available, reports of work done by ofticers in the School of
Ophthalmology which was opened in the fall of 1918 at Fort Oglethorpe. Ga.

Whenever an overseas assicnment in ophthalmology was made, a tran-
seript of all the information on the officer’s card was forwarded to the senior
consultant in ophthalmology, American Expeditionary  Forees, who could
thus use the abilities and experience of the officer to the greatest advantage.

It should be emphasized that, although the work just described seems,
on the surface, to be little more than clerieal, actually, it was of the greatest
importance. In 1917, when the United States entered the war, the Amer-
ican Board of Ophthalmology had not yvet been incorporated, and no other
certifving body was functioning. Initial data concerning an ophthalmologic
officer’s training and ability therefore rested largely on his personal state-
ments, which did not always prove aceurate in the light of the analysis of his
work in the Army. On the whole, however, the index originally begun by
the Subcommittee of Ophthalmology of the General Medical Board, Council
of National Defense, provided reasonably accurate information concerning
military ophthalmologists and permitted their assignment on the basis of
military requirements and their personal qualifications.  Officers found un-
suited for the special duties of ophthalmologic practice were released for
reassignment.

Between the entrance of the United States into World War I, in April
1917, and 1 January 1919, the Section of Ophthalmology in the Surgeon Gen-
eral’s Office was responsible for the assignment of 612 ophthalmologists: 493
assignments were made to base, port, post, and general hospitals in the United
States and 276 to overscas installations (the figures are overlapping). Dur-
ing the course of the war, 368 officers were sent to medical officers’ training
camps, and 360 transfers were made. On 31 December 1919, 150 ophthalmol-
ogists were still on overseas duty.

A catalog was also kept in the Surgeon General’s Office of opticians who
had offered their services in that capacity. Since no provision had been made
for commissioning opticians, they could not be inducted into the Army as
specialists.  Their names and the data concerning their training and experi-
ence were, however, properly classified, and the information proved extremely
useful later in the war, when optical units were formed and were sent overseas

(p. 28).
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Hospitals for Head and Eye Injuries

In August 1917, a special hospital for head injuries was authorized for
overseas service.  Subcommittees of the Council of National Defense repre-
senting the various specialties classitied under head surgery formed smaller
subcommittees on personnel, equipment, hospital construction, and other
details, to work with the Supply Division, the Division of Laboratories, the
American Red Cross, and other appropriate sections and agencies to implement
the authorization. Special Hospital No. 115, for head cases, was mobilized at
Cape May, N. J,, and sailed for France 14 August 1918, It was set up at
Vichy, but it was not until shortly before the armistice that it began to be utilized
for the special purposes for which it had been formed.

In the United States, a similar special hospital for head injuries (General
Hospital No. 11) was established at Cape May, N.J., with 750 beds.  In other
general hospitals, subsections of ophthalmology operated under the sections of
surgery.

Before casualties began to be returned from overseas, six hospitals in the
United States were selected as eye centers, and another was designated for the
care of blinded casualties. These hospitals were all staffed and equipped for
these special missions.  Later. s the number of casualties increased, additional
auxiliary eve centers were designated.  As the wounded men reached the
United States, their names were sent to the Surgeon General’s Office, and
assignments were made to special hospitals on the basis of individual medical
and surgieal requirements.

Training

Soon after the Section of Ophthalmology had been established in the
Surgeon General’s Office, a course of lectures on ophthalmologic practice was
prepared for use in medical officers’ training camps and at base hospitals.
Results were not impressive, though the lectures proved of value in several
hospitals in which they were used intensively.

The most notable advance in training during the war was the establishment,
in August 1918, of the School of Ophthalmology at Fort Oglethorpe, Ga. This
school functioned until the end of 1918.  The course of instruction was designed
to provide review and postgraduate work for expertenced ophthalmologists,
special training in military ophthalmology, and basic training in ophthalmology
for men who were interested in the speciality and who by examination proved
that their current knowledge of 1t was sufficient to warrant additional training.
Examinations were held at the end of the course. and only officers who had
done acceptable work were added to the specialty register in the Surgeon
General’s Office.

Hospital Inspections

Ophthalmologic officers from the Section of Head Surgery in the Surgeon
General’s Office visited the eye services in all Army hospitals in the Zone
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of Interior at least onee, and sometimes twice, between September 1917 and
July 1918, Deficiencies in personnel and cquipment were thus ascertained,
and recommendations for changes were soundly based.  The majority of these
recommendations were acted upon.

On an inspection trip overseas, which lasted from November 1917 to
February 1918, an inspecting oflicer visited all but three of the American base
hospitals then operating in France; a French hospital seetor from the base to
the front; British basce hospital areas; and, in England, several general hospitals,
a plastic-surgery center, and St. Dunstan’s. A complete report of these obser-
vations was submitted to the Surgeon General and to the chief surgeon, Ameri-
can Expeditionary Forees. The report included the foHowing recommendations:

1. 'That all hospitals be equipped with standard ophthalmologic equipment,
as planned in the Surgeon General's Office.

2. That separate wards be maintained for ophthalmologic patients,

3. That eye centers be established in each hospital area to eare for major
eve injuries.

4. That competent ophthalmologic surgeons be assigned to hospitals to
be ereeted in advanced ureas.

5. That optical unts be organized in the various zones, with a central
optical shop for the supply of lenses.

6. That a consultant in ophthalmology be appointed to the chief surgeon,
American Expeditionary Forees.

The majority of these recommendations were carried out.

Consultation Service in Zone of Interior Hospitals

The need for consultants in ophthalmology in the United States became
acute as casualties with eye injuries arrived in increasingly greater numbers.
The consultation service was therefore expanded, and all eye centers, with the
exception of Letterman General Hospital in California, were systematically
visited and were afforded consultation as needed and requested.

Other Activities

Other activities of the Seetion of Ophthalmology in the Surgeon General’s
Office included the supervision of ocular testing in the Aviation Section of the
Signal Corps: the supervision of examinations of recruits whose visual qualifica-
tions were doubtful; the preseription and provision of spectacles (p. 28);
consultation with other sections concerning visual standards; recording of
ophthalmologic disabilities on demobilization; revision of diagnoses for the
code book; classification of ophthalmologic examinations; revision of history
forms; and supervision of supplies and equipment.  An important phase of
the work of the Section of Ophthalmology was the care of blinded casualties
(p. 147).
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Ophthalmology Between the World Wars

After World War 1 had ended, the Division of Surgery, including the
Section of Head Surgery, functioned as a separate division in the Surgeon
General’s Oflice until 9 September 1919, Then, in the course of postwar con-
traction, this division functioned under the Seetion of Surgery of the Hospital
Division.  During 1921, the activities of this division were reduced almost to
peacetime requirements.  The general poliey, which continued almost until
the outbreak of World War 11, was one of decentralization, with less supervision
by the Surgeon General’s Office and with greater responsibility concerning the
quality and chu:acter of professional work delegated to commanding officers
of Army medical establishments operating on a peacetime basis,

During the interim between the wars, practical training was first provided
in the Walter Reed General Hospital elinie for mediceal officers designated to
receive special instruetion in ophthalmology.  On 1 September 1923, when the
Army Medical Center was established at Walter Reed General Hospital for
the furtherance of the educational system of the Medical Department of the
Army, a department of ophthalmology was included in it.

OPHTHALMOLOGY BRANCH, OFFICE OF THE
SURGEON GENERAL?

The Ophthalmology Branch of the Surgical Consultants Division, Office
of the Surgeon General, was not activated until 15 April 1944,  Before that
time, all matters pertaining to the specialty had been handled by the chief of
Surgical Consultants or some other surgeon designated by him in the division.

The functions of the branch were to (1) establish policies and procedures
in general ophthalmology and care of the blind in the Army, (2) advise on
assignments of qualified specialists in these fields, (3) correlate information and
afford consultation and advice pertaining to ophthalmologyv and care and man-
agement of the bhind, and (4) maintain haison with the Navy Department,
Veterans” Administration, Federal Security Agencey, and civilian ophthalmologic
groups.

Maj. (later Lt. Col.) M. Elliott Randolph, MC, served as chief of the
Ophthalmology Branch from its activation until 22 February 1945 and again
from 8 December 1945 until 1 April 1946, Col. Derrick T. Vail, MC, served
in this capacity from 22 February to 28 July 1945, and Maj. (later L. Col.)
Trygve Gundersen, MC, served from 28 July to 8 December 1945,

Civilian consultants.— Three civilian consultants to The Surgeon General
were appointed 13 March 1943; namely, Dr. Harry S. Gradle of Chicago, Dr.
Alan C. Woods of Baltimore, and Dr. Frederick C. Cordes of San Francisco.

? Unless otherwise indicated, material in this chapter is based on reports submitted to the chief, Ophthalmology
Branch, Surgical Consultants Division, Office of the SRurgeon General, by the chiefs of service at the Crile, Cushing,
Dibble, Northington, Newton D. Buker, O’Reilly, Valley Forge, Wakeman, and William Beaumont General Hospitals.
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Although their chief concern was the treatment of blinded ecasualties, they were
available for consultation on all other subjects, and they frequently had informal
conferences with the consultant in ophthalmology.  Dr. A. D. Ruedemann of
Cleveland acted as civilian consultant at the Crile General Hospital Eve Center.
He was particularly helpful in training in his private office the technicians
responsible for certain phases of the ophthalmologic program at that hospital.

Classification and Assignment of Personnel

Sinece the results of ophthalmice surgery depend upon the training and
experience of the personnel responsible for it more than upon any other single
factor, one of the first activities of the chief of the Ophthalmology Branch,
Oftice of the Surgeon General, was to survey the ophthalmologic personnel in
each service command. The following letter was sent out to the surgical
consultant in each serviee command 2 September 1944 :

The purpose of this letter is to diseuss informally with vou the guestion of competent
ophthalmologists in general and regional hospitals throughout your =ervice command.

Directives shortly to be published will elarify the disposition of all cases originating
overseas and in this country * * ¥ Specifically, as far as eve eases uare concerned, all cases
of intraoeular foreign bodies, neoplasms, or eases requiring plastie surgery will be =ent to
designated Ophthalmice Plastie Centers. All cases which do not fall into the above three
categories will be taken care of in regional hospitals or, as with overseas patients, in the
general hospital nearest the patient’s home. It ix, therefore, highly important that a com-
petent and well-trained ophthalmologist should be at each of these general and regional
hos=pitals in your service command.  Luach elinie should be staffed and equipped to handle
the types of ophthalmological cases encountered in civilian life, such as detached retina and
enucleation, glaucoma, cataraet, uveitis, ete.

Each of these letters continued with a review of the qualifications and
competeney of the ophthalmologists assigned to all installations in the par-
ticular service command and ended with suggestions for possible changes and
reassignments.

These suggestions were for the most part carried out. The additional
suggestion that the consultant of each service command designate an ophthal-
mologist in the command to serve as a part-time consultant, in order to make
a survey of ophthalmologic activities within the command, was 2ecepted only
in the Ninth Service Command. The results of his efforts clearly indicated
the usefulness of part-time consultants in ophthalmology as well as the
advisability of periodic surveys.

Classification of ophthalmologists.—The initial classification of medical
officers in World War II was made from basic information entered on WD
AGO Form 178-2, Classification Questionnaire of Medical Department Reserve
Officers, or WD AGO Form 66-3, Classification Questionnaire of Medical
Department Officers. These forms contained the officer’s own statement con-
cerning his training and experience, and this information, in the absence of
more specific evidence, was used as the basis of his assignment until his per-
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formance could be demonstrated.  The classification symbol, NOS, for
ophthalmologists was 3125, and the letters A, B, C, and D indicated training
and other qualifications as follows:

A=3125. This group consisted of ophthalmologists with a civilian or
military background of outstanding ability and of such unequivoeal prominence
in the specialty as to make them authorities in their field.  They had usually
made important contributions to scientifie research, to the development of
ophthalmology, and to the ophthalmologie literature.

B-3125.  This group consisted of ophthalmologists with superior training
and experience.  Physicians certified by the American Board of Ophthalmology
were automatieally placed in this category.  Their training in the speeialty had
been sutficiently long and was of such quality as to insure the optimum in pro-
fessional knowledge and technique, as judged by standards normally employed
in recognized teaching centers,

C-3125. This group consisted of young ophthalmologists who had
recently completed the intensive training required for specialization but who
had not yet acquired the mature judgment of specialists with longer experience.
The group also included older physicians who had had less formal training in
ophthalmology but who had had extensive experience in the specialty in
environments normally associated with high professional standards.

D-3125. 'This group included ophthalmologists with sufficient training or
experience, or both, to justify classification in a specialty group. Necessarily,
this was a broad group made up of officers with various degrees of professional
competence.  For example, an officer who had recently completed a 1-vear
resideney or fellowship in ophthalmology in a recognized teaching center would
be placed in this group, and also included would be a mature individual without
formal training who had not strietly limited his practice to this special field
but who had devoted a large proportion of his time to it. In certain selected
instances, officers who had completed internships limited to this speeialty in
institutions in which the standards were recognized as superior might be
imcluded.

Reevaluation was continuously carried out. Transfer to a higher classi-
fication was dependent on the demonstration of qualifying professional ability,
supported by the professional judgment of observers who were, necessarily,
experts in the field. As a rule, reevaluation was never considered within a
period of less than 3 months unless, as occasionally happened, the initial
classification had been grossly inadequate. Certification by the American
Board of Ophthalmology automatically advanced the officer to a B classifica-
tion. Occasionally, an officer without specialty rating was elevated to a D
classification upon demonstration of competence in the specialty greater than
would be expected of a medical officer not classified as a specialist.

Survey of assignments.—A survey of the service commands carried out by
the chief of the Ophthalmology Branch in September 1944 showed that in 98
percent of all installations in the Zone of Interior the chief of the ophthalmologic
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secetion had a elassification of B-3125.  As of 20 June 1945, according to the
Personnel Division, Classification Braneh, Office of the Surgeon General,® 647
ophthalmologists of all grades were on duty with medical installations in the
Zone of Interior and overseas, and 17 others were attached to other organiza-
tions—14 to fixed units at ports of embarkation, 2 to the office of the Chief of
Engineers, and 1 to the office of the Chief of Chemical Warfare.  Of the 647
ophthalmologists, 6 had the classification of A-3125, 384 of B-3125, 157 of
C-3125, and 100 of D-3125.  Distribution and classification of the 203 ophthal-
mologists assigned to the Zone of Interior as of 20 June 1945 are shown in
table 1.

TasLe L.—Classification and assignment of ophthalmologists in Zone of Interior, 20 June 1945

Serviee-command assigniment A-3125 13-3125 C-3125 1-3125 Totai
First___.___ . . 8 1 1 10
Second . . _ il 5 3 19
Third . _ . 1 10 7 5 23
Fourth . . L 23 8 6 37
Fifth___ o . i i1 3 4 19
Sixth__. n 2 . 9
Seventh . 13 3 3 19
Fighth_ . _ . 22 8 2 32
Ninth_____ e e 22 4 B 31
Military Distriet of Washington . ________ 1 3 . . 4

Total . _ . e . 3 130 11 29 203

Ophthalmologists were in short suppiy throughout the war, the shortages
being particularly evident in the special ophthalmie-plastic centers.  The ideal,
1 ophthalmologist for each 50 hospital paticnts, was almost never realized,
although constant efforts were made to achieve it.

Inspection Trips

Each of the special eye centers was visited by the chief of the Ophthal-
mology Branch at least onee during the course of the war, and several were
visited two or more times. The center at Valley Forge General Hospital,
because of its close proximity to Washington, was sometimes visited twice in a
month, if speeial needs arose.  In the course of these visits, the work of the
ophthalmologists was studied, the management of patients was observed,
policies of professional care and adherence to Army directives were inquired
into, cquipment was examined, and all other matters were investigated.  This,
in the aggregate, made for a smooth and cfficient organization.  If the number

3 Memorandum for record, Maj. M. E. Randolph, 21 Feb. 194, subjeet: Classification and Assignment.
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of patients at an nstallation was small, each was examined.  If the number
was too large for this plan to be practical, an adequate cross section was in-
vestigated.  The superior qualifications of the ophthalmologists in charge of
the eve centers eliminated the need for a great deal of personal professional
supervision.

In addition to visits to the eve centers, visits were also made to the ophthal-
mologic sections of other hospitals.  These inspections followed the same gen-
eral plan as that deseribed for the eve centers.  Some services were considerably
less active than others, but, in general, it was believed that at all installations
equipment was adequate, clinical facilities good, the staff competent, and the
quality of the work on a high level.

Liaison with installations not visited was maintained through the service-
command consultants in surgery vho referred problems to the Ophthalmology
Branch, Office of the Surgeon Cionieral, as they arose.

Liatson Activities

Liaison with ophthalmologists in overseas theaters was, for the most part,
maintained informally, through correspondence. Shortly after the Ophthal-
mology Branch was activated in the Office of the Surgeon General, it was
requested that theaters include, in their Essential Technical Medical Data
reports, specific information concerning ophthalmologic personnel, assighment
of personnel, the care of battle casualties, and problems of supply.

Every possible attempt was made to expedite supplies required for overseas
theaters.  Close liaison was maintained with the Supply Division and the
Optical Branch of the Supply Service.  In faet, the relationship between the
section of the Supply Service concerned with ophthalmologie supplies and the
Ophthalmology Branch proved to be so close that eventually their offices were
maintained in the same room.

The chief of the Ophthalmology Branch represented the Technical In-
formation Division of the Office of the Surgeon General at the monthly meetings
of the Army-Navy Vision Committee of the Office of Scientific Research and
Development.  For the most part, these meetings were concerned with the
problems of sungoggles and night vision.  The chief of the Ophthalmology
Braneh also served as liaison member to the committee on sensory devices of
the Office of Seientific Research and Development.  In May 1945, as a repre-
sentative of The Surgeon General, he attended an important meeting on
industrial ophthalmology held in New York.  Several meetings were held with
representatives of the Ordnance Department and the Corps of Engineers
concerning armored protective devices for the eyves.?

The chief of the Ophthalmology Branch (Col. D. T. Vail, MC) participated
in the 1945 examinations of the American Board of Ophthalmology. One of

¢ A design submitted by one of the chiefs of the Ophthalmology Branch (Col. D. T, Vail, MC) was favorably received
and wonld probably have been standardized had the war continued. [Editor’s note.l

$13955° -07 —- -8
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the objectives of his participation was to observe the performance of candidates
for the Army.

Preparation of Manual of Instructions for Testing Visual Acuity

One of the important activities of the chief, Ophthalmology Branch,
Ofhice of the Surgeon General, was to serve as chairman of the Subcommittee on
Procedures and Standards for Visual Examinations of the Armyv-Navy Office
of Scientific Research and Development Vision Committee.  This subcommit-
tee was originated to prepare a manual of instructions for testing visual acuity.

When the work was undertaken, specifications for rejection of candidates
for Army =ervice, although they had undergone considerable change between
1940 and 1944, were quite clear cut. Discases and conditions which made the
candidate undesirable for Army purposes were spectfically stated.  Specifica-
tions for losting, however, were not clear cut.

The specified routine included only inspection with lids everted for evi-
denee of disease and muscular and other defects, and testing of visual acnity,
Additional examinations, including refraction, were to be made only if defeets
were evident in the routine examination.  The routine test for visual acuity
was to be given at a 20-foot distance from the test types, with the applicant’s
back to the window, cach eve being tested separately while the other was com-
pletely oceluded; glasses were not to be worn.  Viston of less than 20/40 in
either eve required the additional examinations just mentioned. The cor-
recting formula was recorded. Special instructions were given for testing
suspected malingerers, and the examiner was warned to bear in mind that a
serious nerve lesion might be responsible for such phenomena as diplopia.
Exact methods of testing, strict environmental circumstances, and similar mat-
ters were not discussed.

The purpose of the manual of instructions for testing visual acuity, which
represented the first attempt at standardization in the services, was to establish
uniformity of physical equipment, lighting, and other conditions for the conduet
of visual-acuity tests.  Even such items as the occeluder used to shield the eve
not being tested were deseribed in complete detail.  On 10 July 1945, the Sub-
committee on Procedures and Standards for Visual Examinations recommended
the manual for use by the Armed Forees, and a copy was submitted to the
Phyvsical Standards Division of the Office of the Surgeon General. Tt was the
opinion of the members of the subcommittee that the adoption of this manual
would mean that, in the future, the Army and Navy would employ comparable
visual-acuity tests and that examinations carried out in one part of the country
would, for the first time, be precisely similar to those carried out elsewhere in
the country.

SPECIALIZED CENTERS

When the Ophthalmology Branch was activated in the Office of the
Surgeon General in April 1944, four specialized ophthalmic-plastic centers were
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already in operation at the following general hospitals: Letterman, San Fran-
cisco, Calif., (Dibble, Menlo Park, Calif., later rveplaced Letterman as the
ophthalmie-plastic center on the west coast); Valley Forge, Phoenixville, Pa.;
O'Reilly, Springtield, NMo.; Bushnell, Brigham City, Ctah; and Wilham Beau-
mont, El Paso, Tex.  Additional ophthalmic-plastic centers were later activated
at other general hospitals (table 2).  Although these specialized facilities were
established for the most part without a prior investigation of the qualifications
of the incumbent ophthalmologic personnel, all but a few of the staff members
subsequently proved to be well qualified for their enlarged responsibilities.

TaBLe 2.—Specialized eye centers in general hospitals in Zone of Interior

Beds authorized

Center Date of designation . . . Total ad-
nIss10ns
Initial Muximum
O’ Reilly, Springfield, Mo__ ... _ _ o June 194300 L ___ 300 600 2,935
Valley Forge, Phoenixville, Pa. . October 1943__ . __ 1 500 850 3. 633
William Beaumont, El Paso, Tex_.._. = November 1943 . variable 300 2. 459
Baker, Martinsburg, W. Va_____ oo GJanaary 1980 250 200 a7
Dibble, Menlo Park, Calif ... CoJune 19440 300 300 2,712
Wakeman, Camp Atterbury, Ind . . do..o.._____ 300 300 776
Northington, Tuscaloosa, Ala_..______ October 1944 __ _ . 250 300 1, 399
Cushing, Framingham, Mass<_ . ______ R do._ ... ___._._. 47 163 783

Crile, Cleveland, Ohio_ . _ . _________ o Mareh 1945 __ 250 . 250 553

! Including beds for blinded casualties and casualties requiring plastie surgery.
2 Including beds for otorhinolaryngology.

Population

Army Service Forces Civeular No. 363, issued 6 November 1944, specified
the types of patients to be admitted to the specialized centers, as follows:

2. All patients whether from overseas or in this country who have intraocular foreign
bodics, orbital or intraocular neoplasms, or those requiring plastie surgery of the lids and
orbit will be transferred to a named general hospital designated for plastic and ophthalmie
sSurgery.

3. All patients returning from overseas with conditions other than those referred to
above, such as enucleation, retinal detachment, cataract, glaucoma, intraocular and extra-
octilar inflammation, and the like will be transferred to a named general hospital, but patients
with similar conditions in the zone of interior will be transferred to the nearest regional
station hospital.  Minor eve conditions not requiring specialized eare <uch as mild acute
conjunctivitis, hordeolum, chalazion, and the like are not included in this eategory and need
not be transferred.

Until their activation as specialized eye centers, the ophthalmologic sec-
tions of Valley Forge, O’Reilly, Beaumont, Baker, Dibble, Wakeman, Northing-
ton, C'ushing, and Crile General Hospitals had functioned in the same manner
as ophthalmologic sections in all other general hospitals, except that, early in
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1942, O’Reilly General Hospital had been designated to eare for a group of 50
eve easualties from Pearl Harbor.  During this period, the source and quantity
of the routine work depended upon the loeation of the installation.  William
Beaumont General Hospital, for instance, drew its ophthalmologic patients
from surrounding posts, including Fort Bliss, Tex., and White Sands Proving
Ground, Las Cruces, N. Mex. 1t also cared for dependents of personnel from
these facilities and from Biggs Field,  Wakeman General Hospital drew its
patients from the Army Specialized Training Unit at the University of Indiana,
Atterbury and Freeman Army Air Fields, and from the following sources at
Camp Atterbury: Induction and separation centers, reception center for over-
seas troops, school for enlisted technicians, the 1560th Serviee Unit, and training
units of the 106th Division and the 729th Military Police.

As the war advanced, the number of battle casualties, many of whom
were admitted directly to the centers from overseas, grew larger and larger.
Increasing numbers required plastie surgery. At the Wakeman center on
15 May 1945, 250 patients were awaiting plastic surgery of the lids or orbit.
At the O'Reilly center on 5 September 1945, 428 of the 607 patients in the
eye seetion were battle casualties, and 50 percent of the operations accomplished
were undertaken for plastic reconstruction of the lids and sockets. At this
center, during 1945, approximately one-fourth of all patients assigned to the
eve service required some type of plastie or reconstructive worg on the lids and
orbits, and two-thirds of all operations performed were plastic procedures.
At all the centers, numerous patients had multiple injuries which required
successive treatment by various surgical specialists, especially by specialists in
neurosurgery and erthopedie surgery.

Personnel

Under anideal setup, which was achieved in only a few eenters, the person-
nel of the specialized eve center consisted of a chief of serviee; an assistant chief
of service; additional ophthaimologists in the ratio of 1 to cach 50 patients;
optometrists and opticians; ficld technicians; wardmasters and enlisted aid-
men; supervisory and other nurses; and civilian, secretarial, and other help.

The load in most of the eve centers was heavy.  In some, such as the one
at Valley Forge General Hospital, 1 ophthalmologist was sometimes responsible
for from 100 to 150 patients and for as many as 190 patients if those on furlough
were included.  After January 1945, nonspecialized medical ward officers were
made available to take histories, do routine physieal examinations, and super-
vise records.  In some centers, such as the one at O’Reilly General Hospital,
a Medical Administrative Corps officer assumed responsibility for requisitioning
of supplies, supervision of civilian ward attendants, maintenance of ward
discipline, and similar matters. Specialists were thus freed for professional
duties, and the desirable doctor-patient relationship was greatly improved,
since all disciplinary matters were handled by a nonmedical ward officer.
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ADMINISTRATION AND ORGANIZATION OF EYE SERVICES

In most hospitals in the Zone of Interior, the ophthalmologic and otolarvn-
gologic services were conducted as a unit from the administrative standpoint,
and that policy rematned i effect in some of the eve eenters for some time after
they had been activated.  The plan of joint operation was not always satis-
factory in the nonspecialized general hospital services and was definitely dis-
advantageous when the activation of an eve center within a hospital brought
with it additional responsibilities and problems,

When services were operated jointly, the ward officer or other assigned
officer handled the wards as a single administrative unit, though ophthal-
mologic patients were assigned to one ward and otolaryngologic patients to
another.  When the services were separated, unless a Medical Administrative
Corps cfticer was responsible for ward routine a member of the ophthalmologic
staff’ was responsible for a ward or a group of wards.  The assignment neces
<arily depended on the size of the patient load and the numerical adequacy
of specialized personnel.

At Valley Forge General Hospital, where ophthalmologic personnel was
always in short supply, cach medical ofticer was responsible for 4 to 6 seetions,
containing 78 to 140 beds, with a patient load of 80 to 190 patients, including
those on furlough. For most efficient work, the optimum number of patients
for 1 ophthalmologist had been set at 50 to 60, of whom it was assumed that
15 to 25 would be on furlough at any one time.

At the Wakeman General Hospital Eve Center, the ward in which plastie
eve surgery was carried out was originally under the supervison of the chief
of plastic surgery, but in December 1945 it was made an integral part of the
eve service.

At O'Reilly General Hospital, as soon as a qualified ophthalmic-plastic
surgeon beeame available, the service was divided into three sections, outpatient
and consultation, ophthalmologic, and ophthalmoplastic.  Diagnosis and ther-
apy were facilitated by this division, particularly when the number of patients
increased sharply in proportion to the number of specialized personnel available
to handle them.

At William Beaumont General Hospital, where the patient load was
almost constantly high and where the specialized ophthalmologic personnel
never numbered more than three, the chief of seetion directed treatment and
disposition of all officer patients and, if necessary, routed them through the
Retiring Board. A second officer served as chief of the ophthalmologic-
surgery service and had charge of patients needing plastie procedures and
patients with intraocular foreign bodies, intraocular neoplasms, and retinal
detachments.  The third officer served as chief of the ophthalmologie clinic.
His duties were concerned with the treatment of elinie patients, refractions,
and the disposition of enlisted men.  Since all three officers were certified by
the American Board of Ophthalmology, they all operated.
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At some installations, it was believed that better results were obtained
when an ophthalmologist was made responsible for the care of individual
patients who were assigned exclusively to him; at other installations, it was
thought that a cooperative eifort gave better results, though only if there was
complete freedom of consultation and discussion.  Retention of specialized
personnel was a continuing problem, the turnover of nurses and enlisted men
who had been trained to the point of usefulness being particularly troublesome.

Consultations

Every effort was made to expedite consultations, in order to eliminate
unnecessary delays in the disposition of patients.  Consultations were usually
routed through the message center to the ophthalmologie clinie.  In most
installations, appointments for ambulatory patients were made for the day
following the date of request. In a few hospitals, an early morning hour
was automatically reserved for the handling of consultations without prior
appointment.  Bed patients were seen the day the consultation was requested,
unless arrangements to the contrary were made with the ward officer.  Emer-
gencies were properly indicated and handled immediately. At some centers,
when the influx of patients was heavy, it was necessary for ophthalmologists
to work regularly as late as 2100 hours in order to prevent the accumulation
of a backlog. All interesting, unusual, and obscure cases were seen by sev-
cral ophthalmologists, and every effort was made to sce that all such cases
were also observed by officers whose experience had not been particularly
wide. For the same reason, ward officers were, as far as possible, given
opportunities to work in the clinie, assist in dressings and examinations, and
in general inerease their specialized experience.

Staff Conferences and Ward Rounds

Policies concerning staff conferences varied from hospital to hospital.
At the Wakeman General Hospital Eye Center, where the load was heavy
and there was a constant shortage of specialized personnel, no formal meet-
ings of the ophthalmologic section were held, but attention was called to
interesting and unusual cases by notices posted on the bulletin board, and
informal discussions were held concerning them.

At the Northington General Hospital Eye Center, detailed ward rounds,
with a complete review of each case, were made once weekly and occupied
3% hours. Inspection rounds, which occupied 1% hours, were also made once
weekly with the chief of the surgical section. At Dibble General Hospital,
grand ward rounds were held once weekly, and an informal staff conference
was also held once a week for the discussion of administrative matters as well
as clinical ophthalmologic problems.
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At Valley Forge General Hospital, grand rounds on the ophithalmologic
wards were made onee weekly with the chief of the eve section or his assistant.
Stafl conferences were held at least once a week, and frequently more often.
Interesting and unusual eases were presented, and special problems were dis-
cussed, including the disposition of patients.  The staff was large at this
hospital, and informal meetings of the chief of the eve section and 2 or 3
staff members were held frequently to settle speeial problems of diagnosis,
treatment, or disposition.

At Wakeman General Hospital, ward walks occupied 2 hours every Sat-
urday morning. During these rounds, everv patient was scen, and every
unusual case was discussed. The walks were preceded by a general-staff
conference, lasting an hour and attended by every medical officer in the hos-
pital.  The surgical section was responsible for the presentation one week and
the medical section the next.

At Baker General Hospital, no formal ophthalmologic staff conferences
were held, but ward rounds were made at 0800 daily except Sunday.  The
ophthalmologic section was responsible in its turn for the presentations at
the general surgical staftf conferences.

At the O’Reilly General Hospital Eve Center, three types of conferences
were held.  On Saturday mornings, the entire medical staff met with a special
service or section responsible for the whole program cach time. On Sunday
mornings, all professional departmental heads met to discuss matters of policy
pertaining to the disposition of patients and other matters.  These meetings,
which were presided over by the chief of elinical services, provided excellent
opportunities for individual chiefs of sections and services to adjust possible
difficulties.  Every Monday afternoon, a purely clinical conference was held,
at which the staff of the ophthalmologic section met with the staffs of the
plastic, neurosurgical, and neurologic services and frequently with the stafls
of the dental and medical services.  Clinical problems were discussed, and, as
they were available, slides and specimens were shown by the pathologist.

At Beaumont General Hospital, the surgical section held at least one
meeting each week, cach serviee in turn making a presentation of clinical
material.  Administrative and procedural problems were also discussed.  The
entire staff of the hospital met once weekly, for the presentation of clinical
material. A special ophthalmologic conference was also held each week.

Liaison With Other Professional Services

Cooperation between the various services within the eyve centers was usually
excellent. It was particularly close between the ophthalmologic service and
the neurologic, neurosurgical, and radiologic services.  In the first years of the
war, the ophthalmologic services in the Zone of Intetior, in addition to routine
work, made many examinations of fundi to assist in the evaluation of medical
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and neurologic conditions.  Later, neurosurgical patients were referred for
complete eve examinations.  Radiologists were of particular assistance in the
localization of foreign bodies.

Much assistance was provided by Red Cross workers and occupational
therapists, who provided occupational activities and entertainment not only
for blinded patients but for those temporarily without the use of their eves,
particularly after operation.

Disposition of Patients

When a patient had received the maximum benefit likely to be achieved
by treatment at an eye center, his ophthalmologic status was carefully evaluated
and recommendations were made concerning the possibility of his being returned
to duty, assigned to limited duty, or separated from service.  Officers with eye
disabilities which precluded their meeting the minimum standards for limited
service went before a retiring board on which an ophthalmologist, usually the
chief of service, served as medical witness.  An officer qualified for limited duty
was given the choice of service or retirement.  An enlisted man certified for
limited duty had no choice but to accept the decision.

Records

Ophthalmologic records (figs. 1 and 2) were, as a rule, complete and fully
annotated and were therefore useful in the management of patients who,
because of the exigencies of military service, were often treated at different
times, by different surgeons, and in different installations, even in the Zone of
Interior. In addition, they proved valuable in clinical studies and as a source
of clinical and statistical data.

A great deal of effort was devoted to keeping the records accurate and
complete.  Dictaphones were provided, and stenographic assistance was
distributed as equitably as possible between wards and elinies.  In many
installations, duplicate ward and elinic records were maintained and proved
extremely useful in a specialty in which much treatment for ward patients
was provided for in the clinic.  As always, the exact method by which records
were kept was in no way comparable in importance to the maintenance of
adequate histories and the desire and effort on the part of the staff to make
them complete.

Research

Ophthalmologic rescarch in the Zone of Interior was concentrated at the
Wakeman General Hospital Eye Center. By directive of The Surgeon General
the laboratory was activated 1 January 1945, with 2d Lt. A. D. Cooper, SnC,
in charge and a technician fifth grade as assistant.  Later, a private, first class,

5 Annual Report, Wakeman General ospital, fiscal year 1944-45.
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Fiauvre 1.—Chart for ophthalmologic examination.
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was added as surgical assistant and a German prisoner of war assigned to work
in the animal house.

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

EXTERNAL RIGHT EYE LEFT EYE
« NNy ,/////////////////////,,%
SN S

FUNDI RIGHT EYE LEFT EYL

REMARKS

FicURE 2.—Reverse of figure 1.
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FACILITIES ©
Clinical Space

At most hospitals, facilities for ophthalmologic eare consisted essentially
of ward space, clinic and office space, and operating rooms (figs. 3, 4, and 5).
In the eve centers, the amount of allotted space was usually increased, and, in
addition, provision was made for laboratories for the manufacture of plastic
eves (fig. 6). In some installations, facilities other than wards were housed
in a building used only for ophthalmologic purposes. In others, as at Crile
General Hospital, they were provided in a building shared with the otolaryn-
gologic service. At the O’Reilly General Hospital, the ophthalmologic clinic
was originally housed in a 150- by 25-foot medical clinie and laboratory
building shared by the otolarvngologic clinie, the hospital laboratory, and the
pharmacy. Space was extremely limited, and only one refraction range could
be operated. In June 1942, when a large enlisted-technicians school was
activated at the hospital to train more than 2,000 students, the number of

Fraure 3.—Refraction room in speeialized eye center.

~In the strict military sense, the term facilities has rather far-reaching implications. It includes such physical con-
siderations as building and shelter of all types, as well as equipment, both generalized and specialized, and even money.
It also includes all personnel required to statf the facilities,  As a matter of convenience, personnel is diseussed under a
separate heading in this volume.
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Frovre f.—"Treatment room in specialized eye center.

refractions required made the available facilities completely inadequate, and
a 150- by 34-foot modified standard ward building was converted. which
permitted a greatly enlarged eve chinie,

The eve clinie at Beaumont General Hospital at fivst utilized the facilities
of the otolarvngologic service, which occupied a building large enough to house
the radiologie department also.  In July 1944, when the Station Hospital at
Fort Bliss was consolidated with William Beaumont General Hospital, the
large building at the former institution which had been used for a combined
eve, ear, nose, and throat elinie was transferred to the ophthalmologic serviee.
Thiz building was used only for clinie purposes.  All surgical patients were
cared for in the main hospital, where additional ward space was made available
for the inereasing number of cazualties from overseas.

Clinie space was usually oreanized as it would be ina large civilian ophthal-
mologic service.  The refraction room was equipped with two 20-foot lanes,
and an additional 10-foot range was sometimes provided in part of the office
space. A separate room was usually provided for the study of visual ficlds,
and in some installations a separate room was alkzo provided for perimetry.

Operating-room facilities were sometimes independent, sometimes part of
the central operating room, and sometimes shared with the otolaryngologic
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service. an arrangement which was regarded as both unsatisfactory and
dangerous because of the risk of cross-infection. When the situation could
not be altered, the ophthalmologic serviee used the facilities one day and the
otolaryngologic service the next. It was generally agreed that the eye operat-
ing room was best maintained as part of the eve elinie rather than as part of
the main operating room, because of the highly specialized equipment, such
as slit lamps, binocular ophthalmoscopes, and giant magnets, which were used
in both operating rooms and clinies and which either could not be moved or
might be harmed by constant moving.  Minor surgical procedures, such as
incision and drainage, irrigations, lipiodol studies. and removal of superficial
foreign bodies, were usnally done in the treatmment room.

Ward space varied in the different centers according to the patient load.
At the Crile center, the facilities consisted of a 35-bed ward for general surgical
cases, a 34-bed ward for nonsurgical cases, a 35-bed ward for plastic surgical
cases, and a 32-bed ward for convaleseent patients and patients awaiting arti-
ficial eves. Officers and WAC’s were treated on separate wards. A well-
equipped treatment room near the plastic-surgery ward was convenient for
dressings and other treatments.  Every bed in the eve center was equippea with
radio earphones and a station selector dial, so that patients who could not use

Ficure 5.—Eye operating room in specialized eenter, showing giant magnet
counterbalanced through pulley in ceiling.




22 OPHTHALMOLOGY

Froo e 6 Tive prosthetie Inboratory.

their eves were provided with entertainment. At Dibble General Hospital,
at the time of the peak census< in July 1945, the ward space available consisted
of 6 <tandard wards contaiming front 32 to 69 beds each and 4 convaleseent
wards contaiming 42 heds each.

Facilities Tor the plastic-eve laboratory varied in ditferent centers. .\
the Crile conter. the space allotted eventualy consisted of about 600 <square
feer. divided into a reception room and oflice, laboratories, and fonr cubicles.
The enbicles were assioned, respectively, to the artist who painted the disks:
to the technician who made the wax impressions: to the technician who did
the veining, color modifications, and <imilar work: and 1o the technician who
did the fittine and adju<ting. - Work requiring natural-type hieht was done in
cubicles equipped with Targe Tuoreseent light=. Spectal attention was paid to
lichting in all aboratories 1o permit acenvate color matehing veaardless of
external conditions,

At the Wakeman eve center. which was designated for researeh work,
a laboratory 230 feet <square was equipped with a fume eloset and other usual
aboratory ntilities and equipment. .\ <pecial fund was allotted 1o provide
nonstandard equipment, inchiding a Beekman spectrophotometer. a polaro-
craph, and research erade chemicalse Two rooms in the ammal house were
large enough to house an animal colony of about 75 albino rabbits,
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Library Facilities

As might have been expected, library facilities in ophthalmology were not
uniform in the various hospitals, since most of the books and journals had not
been selected by specialists in this field.  Not all hospital libraries were equally
supplied, and in many instances ophthalmologists sent for and used their own
texts.  Books could be procuved from nearby loeal medical libraries and from
the Army Medical Library, Washington, D. €., but some delay occurred,
particularly when the facilities of the Army Medieal Library had to be used by
hospitals distant from Washington.  Some hospitals had current specialty
journals and bound volumes for several recent vears, but others did not, and
at those installations individual ophthalmologists provided their private
journals,

Equipment

Generally speaking, the equipment for ophthalmologic sections in general
and regional hospitals in the United States was eventually quite satisfactory,
though originally the standard eve instruments were not widely popular.  Par-
ticular complaints were raised concerning foreeps, specula, discission knives,
capsule foreeps, and suture materials.  While these items were in process of
improvement and standardization, requisitions for nonstandard items were
usually approved. Thereafter, it was thought that the standard instruments
were satisfactory in both quality and supply, and requests for nonstandard
items were not generally approved.

An entirely different attitude was taken toward equipment in the special
centers, in which ophthalmologists were permitted and encouraged to use
nonstandard instruments of their own choosing whenever it was thought that
their work would thereby be improved. It was the general opinion of the
ophthalmologists working in these centers that standard equipment and
supplies, supplemented by certain nonstandard items, were usually adequate
and frequently were of superior quality. One center, however, complained
that the quality of instruments, particularly of cutting instruments, steadily
deteriorated throughout the war. Some ophthalmologists, particularly before
nonstandard items came into adequate supply after the activation of the
eve centers, supplemented the Army issue by the use of their own personal
instruments.

Considerable difficulty was sometimes experienced at the eve centers in
the procurement of nonstandard equipment. This was particularly true when
medical-supply officers, who were not qualified to judge the needs of ophthal-
mologists working in special centers, were inchined to disapprove requisitions
for special nonstandard items. Even when the requisitions were approved,
delivery, by civilian standards, was unduly slow. A binocular ophthalmoscope
requisitioned in one center in 1943 was not received until December 1945.
Another center operated for more than 2 years with only one slit lamp for the
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entire seetion. When the lamp was out of commission, no examinations could
be performed.  When it was in commission, blind patients had to be brought
from the wards to the elinie, sometimes as mueh as a third of a mile, and often
lines of patients were waiting for examination.

As was proper, the chief supply of giant magnets was carmarked for
overseas shipmeny, but 9 were also ordered, and eventually procured, for the
9 special centers in the Zone of Interior. For the most part, all the centers were
well supplied with small Laneaster hand electromagnets, shit lamps, lensometers,
complete fitting cases, Brombaeh perimeters, stereocampimeters, ophthalmo-
scopes, projectoscopes, electrocauteries, amblyvoscopes, transilluminators, tonom-
cters, phorometers, and instruments for corneal transplantation, as well as
the more usual instruments, which were generally in ample supply.  If fabri-
cated items were lacking, the ingenuity of ofticers and teehnicians often pro-
duced very acceptable substitutes. In April 1945, a tonometer-testing station
was established at Avon Old Farms to standardize tonometers used in Army
installations.

The Berman foreign-body locator never beeame standard, though these
instruments were used with satisfaction at the Valley Forge center, at the
Wakeman center (for a short time), and at the centers at Dibble and O’Reilly
General Hospitals, where they were received as gilts,

The preparation of a portable chest for refractions occupied a good deal
of time and attention, but the Pacific phase of the war ended just as the chest
was ready for ehinieal trial. It contained, among other items, a trial case,
appropriate charts, a folding perimeter, a tangent sereen, an electrie ophthal-
moscope, and a retinoscope.

Photography

Facilities for photography were not uniform in all installations, though
the visual recording of the preoperative and postoperative status of all patients
would have been desirable, at least at all the eve centers. At some centers,
such as Baker General Hospital, a special photographice unit attached to the
hospital took all pictures. At others, the photographs were taken by interested
officers, who sometimes were attached to other services. At the Northington
center, a nurse and a WAC technieian who had formerly taught mechanieal
drawing made sketehes at operations, prints of which were attached to the
patient’s chart.  No retinal camera was available at this center—in fact, no
Army  hospital possessed a fundus camera and the ophthalmologic staff
arranged at its own expense to have pictures of patients with unusual conditions
of the inner eyve photographed by a Memphis photographer. At this center,
a moving picture entitled “Reconstruction of the Orbital Rim with Tantalum
Plate” was produced, with captions. Makeshift photographic arrangements
worked well in many of the centers but were not always reliable, and it is
unfortunate that qualified photographers were not available in all plastic-
surgery centers,
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In July 1945, the Ophthalmology Branch, Office of the Surgeon General,
delivered to the Army Medical NMuseum a colleetion of 250 large Kodachrome
transparencies, which were reproductions of the paintings of the fundus oculi
in the possession of the University of Rome. They had been procured by Maj.
Trygve Gundersen, MC, while he was acting as consultant in ophthalmology
in the Mediterranean Theater of Operations.

CLINICAL MANAGEMENT OF PATIENTS
Admission

Admissions to the eve centers were made divectly from ports of debarkation,
from other hospitals, or from other <ervices within the hospital.  The general
practice of admitting all paticnt< (except those needing immediate surcical
care, psyehotie patients, and patients with communicable diseases) to an admis-
stons and disposition section did not always prove practical for ophthalmologic

nts, for whom highly specialized diagnostic measures are essential.  Direet

—~ion of patients to th eve wards, particularly of patients with such

dons as retinal detachment. inereased witraocular tension, penetrating
mjuries of the globe, and other acute conditions, permitted immediate examina-
tion and treatment.

As full use as possible was made of clinice facilities.  Ambulatory patients
were usually examined in the clinie; others were treated in the elinie or in
treatment rooms connected with the wards, depending on available facilities,
In surgical wards equipped with slit lamps, preoperative and postoperative
care was carried out on the wards, thus lifting a burden from busy clinies.
At some centers, cach officer was assigned specifie clinie hours for his patients
but could bring them at other times if the facilities were not in use and if a
ward secretary could accompany him to take his notes. In hospitals in which
civilians were cared for, it was customary to assign one afternoon weekly to
these patients and to see them at other times only in emergencies or by special
appointment.

Routine of Study

The ward routine for cach patient included a complete history and com-
plete physical examination, followed by such consultations as were indicated.
Routine laboratory work included urinalysis, blood count, hemoglobin deter-
mination, and blood serology. A chest roentgenogram was usually made.
Special tests were carried out as indicated, such as tests for brucellosis, the
Frei test for lymphogranuloma venercum, the Mantoux test for hypersensitivity
to tuberculin, complement-fixation tests, and, in such conditions as uveitis and
iritis, other tests to identify foci of infection in the teeth and elsewhere.  Bleed-
ing and coagulation times were determined before operation. Bacieriologic
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studies were made before all intraocular procedures but otherwise were under-
taken only on special indieations.

Complete ophthalmologic workup included a determination of visual
acuity: preliminary refraction and musele-balance testing by the optometrist,
the medieal oflicer deciding later iff more detailed studies were necessary;
external examination: ophthalmoscopy; slit-lamp studies: and perimetry.  If
glasses were worn, they were neutralized by the optometrist when the patient
was first seen.

It was a general rule in farge centers, in which the personnel were likely
to be of varving grades of experienee and training, that all patients booked for
operation should have been examined previously with the chief of section or his
assistant.  This poliey of full discussion of all cases before operation eliminated
the necessity for later justification of cases in which the indieations were border-
line, particularly eases in which the disabilities were not service connected.

Refractions

The policy of the individual hospital, which was usually based on the
availability of ophthalmologic personnel, determined whether refractions were
performed by ophthalmologie officers or by optometrists under their supervision,
If the optometrists, who were usually well-trained graduates of recognized
schools of optometry, performed the refractions, the ophthalmologist later
determined the necessity for eveloplegin if such determinations were not part
of the original routine.  The ophthalmologist personally examined all obscure
or unusual cases and made frequent spot checks.

Refraction was done objectively with the battery retinoscope and the
usual use of spheres and exlinders.  Retinoscopie findings were refined by
subjective trinl. A final manifest refraction was carried out a few days after
the original test unless the medical oflicer regarded it as unnecessary.

Cycloplegie examinations were usually done by 1 of the 3 following
methods: (1) Pavedrine homatropine hydrobromide emulsion, 1 drop in each
eve every 5 minutes 3 or 4 times or twice at 10-minute intervals, with refraction
an hour later; (2) paredrine scopolamine hydrobromide emulsion, 1 drop in
each exe 2 or 3 times, with refraction an hour later; (3) atropine sulfate solution
(1 pereent), 1 drop in each exve 3 times daily for 2 days preceding the test and
1 or 2 drops the day of the test, depending upon the time of day at which the
refraction was to be carried out.  Posteveloplegic examinations were usually
carried out on patients who had not previously worn glasses or who required a
marked change in their lenses.

Some indication of the volume of refractions done in Zone of Interior
hospitals is evident in a report submitted to the Surgical Consultants Division
on 10 March 1944 from 299 hospitals maintaining refraction services.”  Over

“Aemorandum, Maj, FoNL Schwartz for Col. B. N Carter, 10 Mar. 1914, subjeet: A Stuady of Reports of Information
Concerning Eve Examinations and the Preseribing and Fitting of Glusses,
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a 3-month period, there had been 81.742 refractions per month, and the total
number of spectacles preseribed per month had been 70,150, Of these refrac-
tions, 10,647 (13 percent) had been performed by medical officers, 46,043 (56
percent) by medical officers and enlisted men, and 25,052 (31 pereent) by
enlisted men alone.  Only 25 hospitals reported that the refractions performed
by enlisted men were not checked by a medical officer.

PROFESSIONAL MEETINGS

In addition to their attendance at hospital conferences, medical officers on
ophthalmologic services were usually invited to meetings of local medical
groups and were urged to attend them. Frequently, they participated in
programs. The ophthalmologic staff of the Crile General Hospital on one
occasion was responsible for the entire program at one of the meetings of the
Cleveland Ophthalmological Club.  The staff of the Northington center
arranged a speeial program in April 1945 for civilian physicians; cases were
presented, and slides and colored moving pictures were shown. A similar
program was arranged by the stafl of the Dibble center in January 1946.

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

THE OPTICAL PROGRAM

Historical Note 8

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

*Nee footnote 1, p. 1L
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In September 1917 soon after the United States entered the war, standard-
ization of lenses for use in military serviee had been begun by the Subcom-
mittee on Ophthalmology of the Counecil of National Defense working in
cooperation with the Office of the Surgeon General. The lens recommended
for approval was flat, round, and 40 mm. i diameter.  The frames were of
white metal.  Bids were invited on specifications, and the company whose
bid was accepted furnished spectacles for sale in camp exehanges until June
1918, when the Army assumed the responsibitity for their provision. The plan,
which had been worked out by the Section of Ophithalmology in the Surgeon
General's Office, included provision of standard frames and lenses and replace-
ment if they were damaged in military service,  [f they were broken through
fault of the wearer, the cost of repairs was charged against his pay.  If the
soldier desired nonstandard frames, he was permitted to purchase them at
his own expense.

In the winter of 1917-18, while the chief of the Ophthalmology Seetion
was making an inspection tour of American Expeditionary Forces installations
in Europe, he nvestigated, on mstructions of the Chief Srvgeon of the Ex-
peditionary Forces, possible methods of supply of lenses for overseas personnel.
In his report, he noted that plans for this contingeney were already on file in
the Surgeon General’s Office, a list of qualified opticians was available (p. 2),
and the program could therefore be set in motion as soon as the necessary
orders were ssued.  The first buse optical umit and eight auxiliary units were
ordered into action 25 February 1918 and arvived in France 4 May 1918, Six
additional units, requested by headguarters of the American Expeditionary
Forces, sailed 12 November 1918.

Institution of the Optical Prograr) . World War II°

Since the optical program in World War 11 was conducted in cooperation
with the consultant in ophthalmology in the Surgeon General’s Office, it is
bricfly recounted here.  The importance of the program is reflected in the fact
that approximately 18 percent of the military personnel participating in the
activities of World War 11 required spectacles. Many would merely have been
inconvenienced by being without glasses temporarily, but many others would
have been partially or completely incapacitated.  Lt. Col. James N. Greear,
Jr.. M, consultant in ophthalmology for the European Theater of Operations,
stated in 1945 that without the optical facilities provided in that avea it would
have been necessary every month to evacuate approximately 10,000 soldiers
who had lost or broken thewr glasses.” Maj. Tryvegve Gundersen, MC, the
acting consultant in ophthalmology for the Mediterranean Theater of Opera-
tions, was similarly emphatic.

“ History of the optical program prepared by Stanley W. Rybak, Optical and Artificial Eye Section, Distribution
Seetion, Supply Serviee, 23 December 1945,

» Remiannusl Report for Ophthalmology, Office of the Chicef Surgeon, European Theater of Operations, 1 January-30
June 1945,
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When the military emergency began, the only provisions for purchasing
spectacles for military men at Government expense were contained in paragraph
8, section 1, AR 40-1705, dated 11 May 1939, which authorized the purchase
only when 1t was necessary for the correction of visual defects resulting from
violence in line of duty. That this provision was not adequate for an army
mcreasing daily in numbers as the result of ecivilian inductions first became
evident in u report dated 12 May 1941 from the comimanding officer, Fort
McClellan Station Hospital, to The Surgeon General.  In this report, it was
noted that 75 enlisted men in the 27th Division had broken their spectacles in
the performance of military duty; that most of them lacked funds for repair;
that spectacles had been preseribed for a number of other men who had had
refractions at the hospital and most of whom were financially unable to buy
glasses; and that both groups of men, because they were without glasses, were
performing their duties with deereased efficiency.

Upon receipt of this report, the problem was taken under investigation in
the Office of the Surgeon General, where the estimate was made that about 10
percent of all military personnel required spectacles, although many of them
would not possess eyeglasses when they entered service. On 5 June 1941,
The Surgeon General recommended to The Adjutant General that glasses be
supplied to military personnel who needed them for maximum efficiency in
the performance of duty. The recommendation was approved, and The
Surgeon General was directed to make the necessary provisions and issue
the necessary directives to carry out the proposed plan.

Supply and Issue of Spectacles

At the time the optical program was instituted, the basis of issue of
spectacles was one pair to cach individual, with another pair provided upon
embarkation for overseas. This plan was found to impose an impossible burden
upon staging areas and ports of embarkation, as well as upon optical-supply
houses. Delivery overscas presented insuperable obstacles, and glasses which
had to be discarded represented a financial loss of at least two-thirds of their
value, since the lenses, which represented this proportion of the cost, were not
salvageable. The plan was therefore adopted of issuing two pairs of spectacles
to each soldier as early as possible in the training period. At the conclusion of
hostilities, the basis of issue was again made one pair of spectacles to each person.

The original idea of letting contracts for the issuance of spectacles in cach
service command also proved unworkable.  Administrative and other reasons
at first made the awarding of a single contract for the provision of spectacle
and frames seem more efficient.  Later, when the requirements proved to be
many times in excess of the earlier estimate, the second-low bidder was also
awarded a contract, and production was eventually spread among nine manu-
facturers. Numerous subcontracts were let by these companies.
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The selection of a frame had to be predicated not only upon individual
comfort but also upon durability in all varieties of climate and ability to with-
stand hard use.  These ertteria seemed best met by a frame containing 18
pereent silver. By July 1943, after about 190,000 pairs of spectacles had been
ordered, an analvsis showed that soldiers were being furnished glasses for such
minor corrections as plus or minus 0.25 in one eve or the other and prismatic
corrections of 0.25 to 0.50 diopter.

Preseriptions for these corrections enormously increased the work of the
optical companies, and it was therefore decided by an optical board of military
and civilinn ophthalmologists that thereafter spectaeles would be issued only
for corrections of more than 1.00 diopter in any meridian in cither eve. A
waiver was granted shortly afterward to Army Air Force personnel, on the
ground that the correction of even minor optical defects was necessary for the
most efficient performance of their specialized duties.  Somewhat later, the
basis of issue was changed to visual acuity of less that 20/100 in either eve.

Issnance of spectacles was also permitted if, in the opinion of the ophthal-
mologist, they were regarded as essential for the efficient performance of duty,
rezardless of the degree of the visual defect.  Preparation of the certifieate of
necessity which had to accompany each such preseription and which was found
to be required in 60 percent of all cases imposed a heavy clerical burden.  The
rule was finally changed to a basis of issue for a correction of more than 1.00
diopter in the meridian of the greatest defeet in either eve or the requirement
of spectacles for the efficient performance of military duty. A certificate of
necessity was still required for the latter eriterion, but the adoption of efficient
forms greatly simplified the elerieal burden.

Special plans had to be made for the farming out of subcontracts to branch
offices of parent companies unable to handle immediately all preseriptions
received.  Delivery of glasses, which had to be expeditious beeause of military
necessities, was a particular problem.  Strategically located branch depots
devoted exclusively to military work finally proved to be the solution and also
required a far lower inventory of frames and lenses.

Fitting and repair cases containing standard frames and adjustment tools
were supplied to all installations.  Individual fittings, however, proved imprac-
tical in more than half of all cases beeause of the stepped-up pace of inductions
and the shortage of ophthalmolegic personnel.

By the end of the war, the requirements for the Army had mounted to the
provision of spectacles for 18 to 20 percent of military personnel, compared
with the original estimate of 10 percent.  The issuance of two pairs of glasses
for each man, plus a 30-percent per annum replacement for personnel stationed
in the Zone of Interior, had meant the issuance of 522,000 pairs of spectacles
per annum or a total of 2,250,000 during the war years.

To deal effectively with malingerers, who were in the habit of breaking or
losing their spectacles in order to delay their transfer overseas or to escape
performance of their duties, the policy was established that military personnel




ADMINISTRATIVE ARPECTS IN ZONE OF INTERIOR i

who broke their spectacles by design or by willful negligence would be judged
guilty of a violation of the Articles of War.

Spectacles for Wear With Gas Masks

The British, because their gas masks were simple, provided spectacles
which were universally useful.  For use with gas masks, the Germans and the
Japanese provided spectacles of the goggle variety, held close to the face by
an elastic band passing around the head. The United States Army finally
adopted the British-type spectacle with flat temples, but after some 100,000
had been issued it was found that leakage could occur when they were worn,
and they were used ihereafter only as auxiliary glasses.

After exhaustive tests, and because of the magnitude of the requirements
otherwise, it was finally decided that only men with binocular visual acuity
of 20/70 or less should be fitted with spectacles for use under gas masks.  The
spectacles required most careful fitting, which could not be carried out uni-
formly. Also, thev easily became mull Ttusted.  Delivery at the port of em-
barkation was associated with the same difficulties as the delivery of other
spectacles by this route, and eventually gas-mask spectacles were issued as
soon as a unit was alerted, so that 4 to 12 weeks’ leeway was allowed.

Even the altered glasses were found to permit leakage and to be uncom-
fortable to wear, and a new design was therefore adopted, consisting of a 40-mm.
eye wire supported by three brackets in a frame inserted beneath the gas mask
next to the lens.  This design was also far from ideal, and the future solution
of this problem would seem to be the designing of a gas mask which can ac-
commodate an ordinary pair of spectacles.

In all, approximately 7 percent of all military personnel required spectacles
which could be worn with gas masks, and a maintenance factor of 30 percent
was calculated.  The necessity of distributing many of these glasses to troops
already overseas posed such problems that it seemed obvious that in the future
provisions should be made for their manufacture and distribution when troops
are first alerted for overseas duty.

The Overseas Optical Program

The first mobile optical-repair unit designed for service overseas consisted
of a 2%-ton truck, with a stake body; it did not include surfacing equipment.
After eight units of this kind had been put into operation, it was realized that
a self-contained unit, in which operations could actually be carried out in the
truck, would be more efficient, and that surfacing cquipment was essential.
A truck meeting these requirements was designed, with all equipment per-
manently mounted on benches which were permanently mounted on the floor
of the truck. Although removable equipment might have been more desirable,
this arrangement proved quite satisfactory.
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Base shop optical-repair units were issued to serviee troops housed in
stationary installations, and a portable optical-repair unit was also designed
which, though not satisfactory mn several respeets, was used throughout the
war. The original issue of one mobile and two portable units to each medieal-
supply depot was found to result in an extravagant waste of facilities, and the
ideal basis of issue was determined to be one mobile and two portable units
for each 200,000 seattered troops or one mobile unit for the same number of
concentrated troops.  Base shops were located in England, Paris, Manila, and
Australia.  Only one overseas unit, on the German front, was destroyed by
cnemy action, though eventually about 50 were at work in the theaters of
operations.  The work was done chiefly behind th lines, but in a few instances
the units operated in forward areas or even went forward with initial invasion
forces, such as the Seventh UL S, Army in southern France.

All personnel attached to these units were opticians who had followed that
occupation in civilian life and who had been trained in military techniques at
a training school established at the medical depot in St. Louis.  Officer person-
nel had had experience in managing civilian optical shops.  Qualified personnel
was always in short supply, and eventually optometrists had to be trained for
this purpose.  Consulting ophthalmologists in active combat theaters had the
overall responsibility for coordinating all activities of optical-repair units.

Stockpiles of all necessary material and equipment for overseas units were
established at the Binghamton Medical Depot.  The European theater was
provided with a stockpile of 1ts own, which supplied the 20 units operating in
the theater. Requisitions to the Binghamton Depot from overseas were
processed in the Surgeon General’s Office. It was thus possible to correlate
information concerning the type of equipment utilized and the foei most fre-
quently preseribed, to maintain a control on requisitions, and to see that repairs
and replacements were limited to standard items.  Supplies were usually ade-
quate, though in the North African invasion they arrived somewhat slowly
and ingentous improvisations had to be employed, such as the use of desert
sand in place of rough emery.

Special Types of Glasses

No overall program for the use of a contact lens was ever considered. be-
cause the time factor and the unpredictable results of the use of these special
glasses made it impracticable.  Oeccasionally such leases were preseribed for
a soldier whose disability had been incurred in combat or whose status was
definitely “Line-of-Duty-Yes.”  Cases of this sort were alwayvs managed on an
individual basis.  The same policies were employed for telescopic and anise-
tkonte lenses. A program of hardening lenses was not adopted, and experi-
mental work bogun on nonglare lenses was not completed.
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Record of Prescription

Early in 1942, when it became apparent that a great deal of time and effort
were being expended in the replacement of Ienses which had been lost or broken,
the need became obvious for a permanent record of visual acuity, of the cor-
rective preseription, and of the size and type of frame suitable for cach indi-
vidual.  These data were finally incorporated on WD AGO Form 20 (Soldiers’
Qualification Card) for enlisted men and on the immunization record for
officers.  Many repetitious examinations were thus climinated. It was also
believed, though no action was taken, that it would be wise to have a permanent
initial record of visual acuity attached to the soldier’s person, if only as a valid
basis for the later adjudication of claims for pensions.  The practice of having
the record on the soldier’s person was followed in other armies, and the objection
raised that the United States soldier would lose it was not thought to be sound.

THE ARTIFICIAL-EYE PROGRAM

Historical Note

In August 1917, the Subcommittee on Ophthalmology of the Council of
National Defense became interested in the supply and manufacture of artificial
eves for the Army. The glass used in their manufacture had, for the most part,
come from Germany and had never been made in the United States, beeause of
the limited demand for it. Samples of the manufactured glass were obtained
with a good deal of difficulty, and a series of conferences on the subject, chiefly
concerned with chemical problems, was initiated with the Bureau of Standards,
the Geophysical Laboratory, manufacturers of glass, and firms dealing in arti-
ficial eyes.  Sample glass eves were ultimately produced which, while adequate
for the purpose, were not equal in quality to the finished products of German
manufacturers.  Further experiments were discontinued when a survey, made
in cooperation with the Office of the Surgeon General, revealed that the stock
of artificial eves carried by various dealers in the United States would probably
be equal to Army demands.

Some of the eyes in stock in the United States were included in the equip-
ment of the first optical unit sent overseas (p. 28). The remaining stock was
later divided among various eye centers in the United States.  If a soldier in the
Zone of Interior needed an eye and had not been assigned to a specialized
hospital, authorization was given to purchase the prosthesis from the nearest
civilian shop dealing in artificial eyes.

1t 2¢e footnote 1, p. 1.
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Institution of the Artificial-Eye Program in World War 11

The need for artificial eyes in World War 11 did not hecome apparent until
late in 1943, when battle easualties requiring prostheses began to appear in
Zone of Interior hospitals and when, in addition, the Army began to induet one-
eved men.  Exact figures were not available for either group at the time of
writing, but it has been estimated that between 8,000 and 10,000 men with only
one eye were inducted into service.

In the early days of the war, when there was only occasional need for arti-
ficial eves, purchases were made, as the need arose, on the open market.  As
demands inereased, contracts were let with the larger companies for both stock
and custom-made eyes. The issue of custom-made eves was confined to
Halloran, Gardiner, and Dibble General Hospitals. This program, however,
soon proved unsatisfactory. The utilization ratio of glass eyves is extremely
low; to fit approximately 1,000 persons, a stock of several hundred thousand
eves must be carried.  There was always a delay between the breaking of the
eye and the procurement of a stock replacement.  Morcover, if a stock eye was
issued, the soldier desiring to escape serviee could always complain that it was
not comfortable. He could not be contradicted on this point, any more than
it could be proved that he had broken the eve by design originally, since glass
eves are notoriously fragile.  If he had to be sent to one of the general hospitals
in which custom-made eves could be secured, delays of as long as 8 weeks before
the glass eye was issued were nat at all unusual.

The 1ssuance of the replacement did not solve the problem. There was
nothing to prevent the soldier from breaking it again, and many instances were
called to the attention of the Surgeon General’s Office in which some individuals,
over a period of a year, had been fitted with three or four glass eves and had
spent 6 to 8 months in hospitals while the exves were being provided.  Morcover,
all glass eyes, whether stock or custom made, become etehed in the fluids of the
socket and roughen and become discolored after 18 to 24 months of use. Ex-
tensive replacements as well as the initial issue therefore had to be provided for.
Finally, there were not in the United States in 1943 more than six firms capable
of making custom-made glass eyes, and since, as in World War I, the chief stock
of materials as well as of eyes came from Germany, available stocks promptly
became depleted.  These circumstances, combined with the expense of custom-
made eyes, the loss of man-days while they were being procured, and the cum-
bersome process which required reference to a hospital which was frequently
at a great distance, all made some other plan of procurement desirable.

Part of the stock of glass eves available in the United States was shipped
overseas, and requisitions for additional supplies could be made, as necessary,
from the large central stock maintained at the medical depot at Binghamton,
N. Y. 'This stock was broken down into four sizes (small, medium, medium
large, and large) and into five colors (brown, green, hazel, blue, and Negro
brown), with each color further broken down into three shades. In spite of
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the apparently large range of choice, the dissipation of the supply among
numerous hospitals in the European theater made the actual range of choice
relatively small, and it was frequently difficult to match the intact eye. Ab-
normal temperatures added to the percentage of breakage, while the shipment
overseas of one-eyed men further inereased the diflicuities of matching and
supply.

Development of the Acrylic Eye "

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

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

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

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

12 JefTeott, (v F.o Medical Department, United States Army. United States Army Dental Serviee in World War
II. Wushington: U. 8. Government Printing Office, 1955, pp. 235-237.
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was adopted as the exclusive type of ocular replacement by the Army and, later,
by the Veterans” Administration.

Twelve members of the Dental Corps were taught the process of making
acrvlie eves at the Valley Forge General Hospital by the Dental Corps officers
who had devised the original models.  These newly instructed oflicers were
then ordered to 12 general hospitals strategically loeated throughout the
country, where they set up laboratories for the making of acrvhie eves.  Addi-
tional officers were trained and assigned as the need for eves increased, and by
July 1945 laboratories for this purpose were operating in 32 general hospitals
in the United States.  Exactly how many acryvlie eves were produced is not
known, but, by the end of October 1945, approximately 7.500 casualties in the
Zoune of Interior had been supplied with them, and Captain Erp{ estimated
that about 10,000 eves had been made in the first 18 months of the program.

After a satisfactory model of plastic eve had been developed in the Zone
of Intertor, a training school was opened in the European Theater of Operations
to supply theater needs.  After the program nhad beer well established in the
Zone of Interior, officers trained in the Valley Forge laboratory were sent over
to assist in the work there.

Other Prosthetic Devices

Aecrvlie lent itself so admirably to prosthetic deviees that several were
developed in the course of the war.  An artificial cornea and anterior chamber
developed at the O’Reilly eye center could be placed over the painted iris to
provide a realistic idea of what the disk could look like in the finished eve. At
the same installation, an acrylic contact device was made which, when fitted over
a corneal leukoma, gave the defective eve the appearance of the intact eve.
At the Dibble eve center, a basket type of orbital implant, to which an acrylie
prosthesis could be later attached, was devised to permit wider motion. A
doorknob basket implant which permitted almost perfect motion in the pros-
thesis was also devised.

RECOMMENDATIONS

The experience in ophthalmology in World War IT prompts the following
recommendations, to go into effect at once in the event of another national
ecmergeney':

1. A consultant in ophthalmology should at once be placed on active
duty in the Office of the Surgeon General.

2. Upon the activation of cach overseas theater, a consultant in ophthal-
mology should at once be placed on duty and made responsible for the ophthal-
mologic program within the theater. Whether he stiould serve part time or
full time in this capaeits would depend upon the size and burden of the theater.

3. On the assumption that there will be an eve center in each serviee
command, the chief of the center (presumably an ophthalmologist of out-
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standing qualifications and competencee) should serve part time as consultant
in ophthalmology within the command. In particular, he should advise the
command surgeon on the qualifications and assignment of ophthalimologists.
The poliey of having only the surgical consultant or only the surgeon of the
command evaluate the qualifieations and make the assignment of such highly
specialized physicians as ophthalmologists 1s open to question.

4. A consultant in charge of blinded casualtics should be immediately
appointed.  He should be chosen after consultation with leading authorities
in the field and should have had a long and outstanding experience in work
with the blind.  He should work elosely with the consultant in ophthalmology,
but he could probably serve as well in a civilian as in a military capacity.  In
World War 11 delay in the appointment of a consultant in charge of blinded
casualties seriously delayed the program.'3

5. An optieal seetion should be activated at onee in the Office of the
Surgeon General and should be given responsibility for all supplies and for the
administrative details of the artificial-eve program. It should work in close
cooperation with the consultant in ophthalmology.  An officer from this
section, thoroughly experienced in the problems of optical and medical supplies
and with special familiarity with the spectacle program, should be assigned
to the office of the consultant in ophthalmology in each overseas theater.

6. The ophthalmologic and otolarvngologic services should be separated
administratively in large installations, such as regional and general hospitals,
the assumption being that a competent officer would head each serviee and
would be independently responsible to the chief of surgery. A single chief of
section cannot possibly provide competent administrative and professional
supervision of a patient load of 200 or more per week, as was frequently required
in World War I1.

7. Overseas consultants should submit monthly reports to the consultant
in ophthalmology in the Office of the Surgeon General.  Abstracts of these
reports would be incorporated in a monthly newsletter for distribution to
overseas and Zone of Interior installations.

8. During mobilization and basic training, all medical officers should
receive some instruction i+ traumatic ophthalmology.  More advanced work
could be made available it etive courses,

9. Both ¢lobes shoule. oe included as part of the pathologic material
removed at all autopsies,

10. Articles dealing with military ophthalmology should be microfilmed
for general overseas distribution.  This activity should be one of the responsi-
bilities ot the consultant in ophthalmology in the Office of the Surgeon General.

5 The program for the care and rehabilitation of blinded easualties, which was an important phase of the work of the
Ophthalmology Branch in the Office of the Surgeon General, is described in detail elsewhere in this volume (ch. IX).




CHAPTER II

General Clinical Policies in Ophthalmology
in Zone of Interior

M. Elliott Randolph, M. D.

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

MANAGEMENT OF SPECIAL CONDITIONS

Intraocular Hemorrhage

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

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

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

! A statistical presentation of diseases and injuries of the eye in the United States Army during World War II is con-
tained in appendix A, pp. 549-556.
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Uveltis

The importance of uveitis in military ophthalmology is evident in the
number of cases handled during World War 11 At the O'Reilly General
Hospital Eve Center alone, for instance, during its approximately 2% vears of
operation, some 400 patients were admitted with this condition.  The inflam-
mation was active in about 250 of these cases, and the disease was idiopathic
in approximately the same number, though in numerous other instances
multiple possible etiologie factors were identified.

The general principles of management were as follows: In traumatic cases,
the overseas record was reviewed, and such additional examinations were
carried out as seemed indicated.  In nontraumatic cases, every attempt was
made to identify the cause. The workup always included a thorough search
for foct of infection by means of routine tests supplemented by such special
methods as agglutination tests for brucellosis and the Mantoux (Mendel)
tuberculin test.  Roentgenograms of the chest and teeth were also taken.
Consultations were requested in most cases, including consultation in respeet.
to possible allergie factors.

Routine treatment was about as follows:

1. The focus (foci) of infection was actively treated, whenever it could be
located.

2. Cveloplegies were instilled to keep the eye at rest and prevent the
formation of posterior synechiae.

3. Salievlates were used to control pain.

4. Nicotinic acid was administered for its vasodilating effects.

5. If the uveitis was active and moderately severe, sulfadiazine and
penicillin were given in combination for at least a week. When the discase
was chronie, these agents were not useful and were not administered.

6. Nonspecific foreign protein therapy was emploved in several forms,
with triple typhoid vaccine being used most frequently.  Although excessively
high temperatures were not sought, a fever of at least 102° F. was desired.
It was not always easy to attain this temperature in young and otherwise
healthy men. The course of typhoid vaccine injections was sometimes
repeated.

Fever therapy was used when equipment and personnel were available.
At the Crile General Hospital Eve Center, where facilities were not availabie.
very good results were obtained from hot baths given under the superviston ot
the physiotherapy department.

Injections of boiled milk were given at some centers as part of the foreign
protein therapy. In other centers, a course of desensitization was carried out
if the uveitis was of low grade, no focus of infeetion was found, and the first
tuberculin test was positive.

Disposition varied according to the severity of the condition and the
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results of treatment. I the patient had experieneed only a single attack, if
he responded promptly to therapy, and if the lesion was small and the involved
arcn neither affected central visual acuity nor caused muaterial constriction of
the peripheral visual fields, he was returned o duty after the process bheeame
quicscent.  Patients with severe difuse disease whichi responded slowly to
treatment and patients with a history of recurrent attacks were discharged for
disability. I tuberculosis was suspeeted or proved as the etiologic factor, the
patient was discharged to the Veterans” Administeation for periodie observation
and treatment, as neeessary.  Periodie observation was also advised for all
patients separated from service beeause of uveitis.

Retinal Detachments

The number of cases of retinal detachment encountered in eve centers in
the Zone of lnterior during World War T was very large. Inaddition to these
cases caused by direet injury during training and in combat. the number of
men inducted into service automatically resulted in a correspondingly large
incidence of so-ealled idiopathie retinal detachments. Retinal detachments
resulting from penetrating wounds varted in number with the tempo of the
war, with several months often elapsing between diveet injury or the appearance
of svmptoms in overseas theaters and admission of the patient to an eye
center in the Zone of Intertor. In a small number of eases, retinal detachment
followed the surgical removal of a foreign body.

The statisties of retinal detachments are not likely to be perfeetly acceurate;
the inaceuracies tend to balance cach other.  The clinieal diagnosis. particu-
larty in the carly months of the war, was frequently made on insufficient
evidenee, probably beeause many medical examiners had had no opportunity
in civilian life to beecome familiar with the traumatie lesion.  In numerous
cases, on the other hand, when extensive damage to the eve prevented detailed
examination, it ix probable that the diagnosis was overlooked.  This was par-
ticularly likely to happen when the detachment was a result of injury by ex-
plosive weapons.

In all suspected cases of retinal detachment. the patient was examined as
promptly as possible, both with and without mydriasis, and visual acuity and
ficlds were determined.  If the diagnosis was confirmed, he was immediately
put to bed, treated with a eyveloplegie, and supplied with Lindner or other
cogeles.  In numerous instances, the eyve was so disorganized that surgical
intervention could not be considered. When operation was planned. the tear
or hole was localized, and ophthalmoscopie examination to confirm the previous
findings was repeated immediately before operation, so that the surgeon would
be fully oriented.  Sketehes and diagrams of the affected area proved helpful.

Operation was usually earvied out under Pentothal Sodium (thiopental
sodinm) anesthesia. Chemieal eauterization (Guist) was used ina few cases,

415550 —5H7 N
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but electrocauterization was generally preferred. The technique varied widely,
according to the surgeons’ civilian preferences and practices. The following
methods were employed:

1. At the Dibble center, the Walker diathermy method was employed.
A Lacarrcre handle or a Weve electrode was employed, and the fluid was
evacuated through a diathermy hole.

2. At the Crile center. the Licbel-Flarsheim unit was used, the single
insulated tip being preferred.  Extensive barrage of the involved area was
performed.  In a few isolated cases, this procedure was combined with surface
congulation in the area of the tear with the ball tip eleetrode.  Scleral resections
(scleral shortening) were performed at the time of original surgery if the tears
were large, on the theory that the eve could tolerate this operation better as
an original procedure than as a last resort.

3. At the Cushing eenter, multiple scleral punctures were made with the
diathermy unit over the area of detachment, with particular concentration at
the actual site of the tear. Sclerotomy was done near the equator. The
fundus was examined, and such further procedures were carried out as seemed
necessary to reattach the retina.

4. At the O'Reilly center, the Schoenberg diathermy apparatus was con-
nected to a Bovie surgieal unit.  After the area of sclera corresponding to the
retinal hole had been localized through a transconjunctival incision, surface
coagulation was carried out in such a manner as to surround the rent.  The
coagulating current was used, and the maneuver was carried out under oph-
thalmoscopic control.  The selera was then penetrated by means of the cutting
current, the area selected as the site of penctration corresponding as closely
as possible to the arca of greatest detachment.  Following the initial escape
of subretinal fluid, gentle suction was applied over the through-and-through
scleral wound to insure that as much fluid as possible would be evacuated.

5. At the William Beaumont center, Walker platinum points and the
Lacarrere electrode were used in conjunction with the small Bovie units.

6. At the Valley Forge center, the Weve monopolar electrode with needle
point or ball electrode was connected with the Walker diathermy set for surface
diathermy. Walker pins were occasionally used. If fluid was not obtained
readily, a lacrimal dilator was inserted into one or more puncture points to
secure adequate drainage.  The Guist operation was used in a few cases in which
other methods had failed.

It was a rather general policy to recommend disability discharge for all
men with retinal detachments, regardless of the success of operation or the
amount of vision in the remaining eve. The possibility of recurrence of the
detachment was regarded as so great that even limited duty was not usually
considered practieal, though occasionally it was permitted, on a tentative basis,
when the results of treatment had been unusually successful and vision in the
opposite eye was good.
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Glaucoma

The incidence of primary glaucoma in men of military age was naturally
not great.  On the other hand, because of the large number of men in the
Armed Forees, this condition was encountered with a fair degree of frequency,
since glaucoma is by no means unknown in yvounger persons.  If it could be
determined definitely that the patient was suffering from primary glaucoma
of either the noncongestive or congestive type, and if the tension could not be
controlled by intensive use of mioties, an irts inclusion operation was usually
the preferred method of treatment. Massage and miotie therapy were continued
after operation. In a few instances, Elliott trephine operations were performed.

Secondary glaucoma, which was a not infrequent sequel of trauma, was
treated by basal iridectomy, evelodialysis, and ceyvelodiathermy.  In a few
patients, the inercased intraocular tension could be controlled by repeated
paracenteses,  Otherwise, the principle of treatment was the uninterrupted
treatment of the underlying cause of the glaucomatous condition.

Cataracts

The senile type of cataract was not often observed on ophthalmologic
services in World War 11, for the obvious reason that it is not a common disease
of men of military age. The few cases seen in older men followed the usual
civilian pattern.

By far the largest number of cataracts observed at the eye centers in the
Zone of Interior followed contused, perforating, and penetrating wounds of the
eve; foreign bodies in the lens; and siderosis or chalcosis associated with foreign
bodies which might or might not have entered the lens. Complications in
these cases included anterior or posterior synechiae, chorioretinal damage,
luxation with or without glaucoma, hemorrhage into the vitreous, and retinal
detachment.

A few instances of congenital (zonular-perinuclear) cataracts were ob-
served in the eve centers. They oceurred chiefly in two classifications of
patients— those whose visual acuity had diminished during their service until
it was below the minimal standards for induction and those suffering from
lenticular opacity which, on examination with the slit lamp, seemed to be
progressing.

Operation for the senile variety of cataract usually consisted of simple or
combined intracapsular extraction with corneoscleral sutures. It was the
practice to explain to all patients with unilateral cataract and good vision in
the other eve that removal of the cataract might be followed by double vision
or by interference with vision in the good eve because of blurred vision in the
aphakic eve. After this explanation, most patients preferred to maintain
their current status.  The few who requested operation for cosmetic reasons
were not always satisfied with the results.
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Recent eataracts of traumatic oriein were usually treated by linear extrae-
tion, cither in a single stage or i two stages. I the two-stage procedure was
used. the capsule was opened in the first stage, and the lens material was
irrigated from the anterior chamber in the second. Some patients responded
well to single or multiple diseissions with the Ziegler or Wheeler knife, sometimes
followed, within 24 hours, by secondary linear extraction.  Ophthalmologists
i some centers preferred to reserve needling for the correction of secondary
cataract membrane<.  Multiple discission was not free from danger. Iomight
be followed by infection, rtdoceyelitis as the result of manipulation, and retinal
detachment. Tt also had the disadvantage of requiring longer hospitalization
than other methods of treatment.

Corneal ()[)a('ili('s

Corneal opacities encountered in the course of the war were usually the
result of burns from chemicals, flames, or molten metals,

Keratoplasty for corneal opacity did not assume great importanee in the
eve centers of the Zone of Interior in World War 1. War Department Tech-
nical Bulletin (TB MED)Y 177, is=ued in July 1945, dealt with the indications
and contraindieations for this operation and for kerateetomy, and during the
same month Valley Forge and Dibble General Hospitals were designated as
centers for this type of ophthalmic surgery ®

Following the publication of 'TB MED 177, a number of patients with
corneal opacities who were considered candidates for keratoplasty were sent
to the Dibble and Valley Forge eve centers. Inevery instance, the opacities
were monocular, and vision was good in the other eve. Tt was therefore the
opinton of the ehiefs of the exe services at these installations that keratoplasty
would not have been (o-titied in these cases, and most of the men were dis-
charged on Certificate of Disability. Up to 1 January 1946, no keratoplasty
had been performed at the Dibble center. though several patients were then
under consideration for the operation.  When the Valley Forge center had its
highest census of eve patients, in August 1945, the operation was regarded as
indicated in only three cases. Castroviejo's technique was used in all three
cases: in one instance of Keratoconus, which had developed in the Army, a
secondary operation was necessary, and a S-mm. trephine was used. The
other two patients had chemiceal burns. Although cach of the patients had
been considered an unusually favorable prospeet, the results in all three cases
were entirely unfavorable.

At Valley Forge General Hospital, two patients were treated by superficial
Keratectomy to eliminate extensive vascularization in scarred corneas, and, on
1 January 1946, it appeared that it would be necessary to control extensive
corneal vasceularization in three additional patients by either this method or
by dinthermy or the use of the actual cautery,

P War Department Cirenular No, 26, see IV, 19 0uly 1915, subjeer Keratoplasty and Kerateetoniies,
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Vernal Catarrh

Patients with vernal eatarrh were treated by the methods ordinarily em-
ploved in civilian practice, that is, with adrenalin solution, estevin, and other
vasoconstrictors.  (Carbon dioxide snow was oceasionally used, and, toward the
latter part of the war, some patients were treated by beta irradiation,

There was a strong feeling among ophthalmologists that men with this
condition should not be aceepted for military service or, if they were accepted,
that thev should be separated as soon as the diagnosis of vernal eatarrh was
established and they had received maximum hospital benefits. Patients with
this disease were likely to be incapacitated for 3 or 4 months each vear, and the
aggregate disability was great, while the drain on hospital facilities was equally
large and not very rewarding.

Strabismus

Operations for strabismus were discouraged execept in unusual circum-
stances, chiefly when it was felt that the soldier’s mental attitude might be
improved and his personality difliculties simplified by the correction of the
condition.  The operation was never performed until a complete neuro-
psvehiatrie examination had been carried out and the neuropsyehiatrist had
concluded that surgery would be beneficial.

When the procedure was permitted, it was usually carried out by the
Reese resection or the Jamieson recession technique.  The O’Connor eineh
operation, tendon tucks, and free tenotomies were not viewed with favor.

Orthoptic training was regarded as completely impractical under military
circumstances.

PREOPERATIVE AND POSTOPERATIVE MANAGEMENT

Preoperative Measures

In addition to a complete history and physical examination and routine
laboratory tests, preparation for operation included bacteriologic studies in
the presence of conjunctivitis or other gross infections, unhealed wounds,
draining sockets, and similar conditions.  In some installations, bacteriologic
studies were made before any type of intraocular surgery was undertaken.
The most usual organism identified was Staphylococeus hemolyticus.  Good
results in such infeetions were frequently reported from the local use of peni-
cillin ointment and silver nitreate.

Whenever possible, nonemergeney surgery was deferred until the patient
was in optimum physical condition. Special care was taken to guard against
respiratory infections, particularly during the season when they were likely
to be widespread.  Active foei of infection, such as apieal abscess, subgingival
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infections, Vincent’s stomatitis, infeeted tonsils, and sinusitis were treated
intensively,

An endeavor was also made to protect patients from emotional disturbances
before operation.  All were told when the procedure was to take place and
were also told, in a general way, what was pianned and what it was hoped could
be achieved. If a patient seemed unduly apprehensive, the operation was
thoroughly discussed with him and as much reassurance as was warranted was
given to him.

In many eve centers, the preeaution was taken, before all intraocular
operations, of testing the patiens reaction to the commonly emploved sed-
atives, anodynes, and hypnoties, These testz, which were carried out a few
days before operation, prevented the occazional acute delirium or vomiting
by which an idiosynerasy to a drug might be manifested and which might well
result in the loss of the eye after operation as the result of trauma or hem-
orrhage.

The night before operation, the patient was given a light supper, a soap-
suds enema, and a sedative by mouth, usually Nembutal (pentobarbital
sodium) or Seconal (secobarbital). At some installations, the eves were
irrigated with copious amounts of physiologie salt solution or borie acid solution
after the instillation of Argvrol (15 pereent).

On the morning of operation, breakfast was omitted unless the procedure
was scheduled late in the day. A light breakfast was permitted in such cases.
The enema might or might not be repeated. Sedation, administered 30 to 60
minutes before operation, consisted of Nembutal (0.1 to 0.2 gm.) or Sodium
Amyvtal (0.3 gm.). If Seconal (0.1 gm.) was used as the sedative agent., it was
administered 90 minutes and again 30 minutes before operation.  If an appre-
hensive patient was not to be operated on until late in the day, he was often
given a small dose of Seconal early in the morning.

Morphine was not ordinarily emploved before minor surgery. Before
major surgery, it was usually employved in appropriate doses, combined with
Hyoscine (scopolamine) or atropine. Atropine was always administered if
endotracheal anesthesia was to be used. At the Northington General THospital
Eve Center, morphine, 16 mg.. given by vein just before operation, was found
to reduce pain during the procedure to a minimum. The same plan was used
at the Baker General Hospital Eve Center, where 1 cc. of Prostigmin (neostig-
mine) was added to the intravenous medication.

Before operation for retinal detachment, it was the practice at all the
eve centers to keep patients at bed rest for varving periods of time, ranging
from 2 or 3 days to 14 days. The supine position was usually favored, though
some surgeons preferred to vary the position so as to encourage spontancous
reatiachment of the detached retina. Stenopaie spectacles were usually worn
during the period of bed rest, but at one center atropinization for 7 days was
substituted for them.
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Local preparation.-- In most eve centers, loeal preparation was earried
out in the operating room, though in some the face was serubbed with tineture
of green soap and water on the ward 2 or 3 hours hefore operation and the lashes
were clipped. The routine of preparation was in general as follows:  The
evelids and the adjacent areas of nose and cheek were thorougliy cleansed
with tineture of green soap and water. Argyvrol (15 to 25 pereent) was institled
into the conjunctival sac and was followed by irrigations with borie acid solu-
tion.  The skin was then painted with Merthiolate (thimerosal) solution. A
towel was fastened around the head to keep the hair out of the operative
field, and an eye drape with a central opening was placed over the face and
hiead.

Postoperative routine.—The patient who had undergone intraocular
operation was returned to bed on a litter with both eves bandaged, while a
nurse, medical oflicer, or experienced aidman supported the head.  Transfer
from the litter to the bed was effected with as little disturbanee as possible.
The patient was kept at striet bed rest, cither supine or in a low semireclining
position, sometinies with the head supported by sandbags.  After an operation
for retinal detachment, the head was elevated or depressed according to the
site of the detachment.  As a rule, no movement in bed was permitted for at
least 8 hours after operation, and, in some installations, after any surgery of
consequence, the patient was not allowed to turn on to the unoperated side
until 24 hours had elapsed.

A betl was kept within easy reach of the patient so that he could summon
an attendant at once.  He was frequently observed, particularly during sleep,
to be sure that the bandage was not displaced.  Smoking was forbidden unless
an attendant could be with the patient continuously until the cigarette was
finished.  This rule was strictly enforced, as violation obviously constituted
a hazard to the whole hospital as well as to the patient.

Nurses were instrueted to report immediately to the ward officer any
vomiting, congh, elevation of temperature, sudden pain in the operated cve,
or evidence of bleeding. They were also warned that patients with both eves
bandaged. particularly older patients, sometimes developed acute delirium.
Under these circumstances, the bandage was removed from the unoperated
eve, and the ward officer was notified immediately.

Pain was controlled as necessory by aspirin, Seconal, codeine, or occasion-
ally morphine.  Patients inclined to be nervous and apprehensive were given
phenobarbital (0.1 gm.) 3 or 4 times daily. Measures were taken to secure
sound sleep at night.

For the first 24 hours after operation, only hquid diet was permitted.
Soft diet was then given, with full diet a day or two later unless some contra-
idication existed.  Patients who had undergone such procedures as retinal
reattachment were usually given a liquid diet for 7 days and a modified soft
diet for another 7. If both eyes were bandaged, the patient was fed.
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Bathroom privileges were permitted immediately after surgery to patients
who had undergone mimor operations and who had one eve uncovered.  Such
privileges were forbidden alter all major operations until the patient was fully
ambulatoryv.  Strict attention was paid to elimination.  Catheterization to
avoid distention of the urinary bladder was resorted to promptly if <imple
measures to induee voiding failed. Enemas and laxatives were employed as
necessary.

The spectal postoperative routine depended upon the type of operation.,
Patients were usually allowed ont of bed the second day after extraocular
operation and were ambulatory thereafter.  In most instances, the unoperated
eve was not covered.

After intraocular procedures, bed rest was continued for longer periods.
After operations for retinal detachment, patients were kept in bed for 14 to 30
days, and postural methods were used to favor veattachment of the retina.
When ambulation was permitted. it was allowed only for brief periods at first,
then in gradually inereasing amounts. Both eves were kept bandaged for
periods varving from 7 to 30 davs, and stenopaie speetacles of some type were
used for the next 30 to 90 days.  On their dizcharge, the patients were warned
against violent movements and strenuous exereises,

After eataract operations, patients were Kept in bed for 7 to 12 davs.  In
some eve centers, they were permitted convalescent furloughs at the end of
14 to 18 dayvs,  After corneal transplantation, patients were kept at rest in bed
for 14 to 21 davs.

The first dressing after an intraocular procedure was usually carried out on
the third or fourth day after operation exeept in procedures for retinal reattach-
ment, when it was usually deferred for a week.  After the first dressing, the
wound was usually dressed daily or every second day. Sutures wers, in
general, removed between the sixthand ecighth postoperative davs,  If corneo-
scleral sutures were used in cataract operations, they were removed between
the 8th and 12th days.

ANESTHESIA

Loeal analgesin was more widely emploved in some eve centers than in
others, but in general the practices in respeet to anesthesia were routine.
Pontocaine hydrochloride (tetracaine hydroehloride 0.5 pereent) was usually
use<d for topical analgesia and proeaine hyvdrochloride (2 percent solution) for
infiltration of tissues.  Adreualin 1/100 was usually added to the latter solution
m the amount of I minim per 2 ce. of fluid.

Endotracheal anesthesia was achieved with ether, which was also used in
simple inhalation anesthesia for some operations.  Thiopental sodium, how-
ever, was widely favored for such operations as enucleation. eviseeration,
secondary implants, diathermy coagulation, operations on the extraocular
muscles, and some plastic procedures,




CHAPTER III

Administrative Aspects of Ophthalmology in
the Mediterranean Theater of Operations

Trygre Gundersen, M. D.
PERSONNEL

In World War I1, there was no full-time consultant in ophthalmology in
the Mediterranean (formerly North African) Theater of Operations.  Maj.
(later Lt. Col.) Tryveve Gundersen, 3, acted as consultant, on a temporary
basis, during 1944 and 1945, while making a survey of the ophthalmologic
services in the Mediterranean theater. At the same time, he maintained his
connection with the 6th General Hospital, in which he was chief of the ophthal-
mologic section.  During the first survey in January and February of 1944,
he was accompanied. for part of the time, by Lt. Col. Walter H. Potter, Sn(’,
Ofthice of the Surgeon General.  Colonel Potter collected much of the material
dealing with the optical program and allied matters.

At the time of the first survey in January and February 1944, there were
in the theater 94 medieal officers who, according to their records, had some
specialized knowledge in the field of ophthalmology.  Seven of these officers
were well-trained and highly experienced ophthalmic surgeons.

During the survey. 68 of the medieal officers doing ophthalmologic work
were interviewed, and their work was observed. Of this group, 10 were
diplomates of the American Board of Ophthalmology. Of the 68, 37 were
thoroughly trained, though of varyving degrees of experience, and 31 were only
partially qualified.!

It was apparent, from the distribution of these officers at the time of the
survey. that casualties with injuries of the eyve could not be brought under
the care of the best trained and mosi highly experienced ophthalmic surgeons
as rapidly as was desirable.  This was extremely unfortunate, especially in
respect to perforating wounds, because the first operation on an injured eye
is almost alwayvs a definitive one.

! The papers of one captain in this yroup indicated that he had been crrtificd by both the American Board of Ophthal-
mology and the American Board of Otolaryngology. The quality of his work in ophthalmology was quite at variance
with eertification by the American Board of Ophthalmology. and information coneerning his qualifications was requested
from the Seeretary of the Board. The reply revealed that he had not taken the examination for certification and, in fuct,
had never applied to take it. e was subsequently placed in a less responsible position.
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Some of the ditliculties in the distribution of medieal officers were due to
the fact that, from the standpoint of ophthalmology, tables of organization
for hospitals in World War I1 were a carrvover from World War 1. when a
single medical officer was responsible for both ophthalmology and otolaryn-
gologv. In the interim between the wars, these specialties had developed
independently.

The fundamental cause of maldistribution of ophthalmologists in the
Mediterranean theater, however, was failure to recognize that the need of a
military hospital for an ophthalmologist of particular training and experience
depended upon the speeial mission of the hospital. For example, a well-
trained and experienced ophthalmologist was needed in every general hospital
to care for patients on the eve <erviee: furnish consultation service; and
administer the outpatient department, in which refractions were done and
ambulatory patients with minor ocular complaints were treated.

Cvacuation hospitals were quite as much in need of well-trained and ex-
pericneed ophthalmologists as were general hospitals. Tt was extimated that,
of every 100 battle casualties admitted to an evacuation hospital in the Mediter-
rancan theater, approximately 3 would have serious eve injuries. It was
recognized that the only chance of saving the eves of a number of these easu-
alties lay in ecarly defimitive surgery.  Therefore, it was imperative that
properly trained ophthalmologists be available to meet these needs.  Although,
at the time of the January 1944 survey, ophihalmologists assigned to evacua-
tion hospitals were not completely occupied with duites of their specialty, this
was true only because the hospitals were not provided with refraction equip-
ment and was not caused by lack of need for a full-time ophthalmologist.

Station hospitals were in less urgent need of highly trained ophthalmolo-
gist=. and none were assigned to them.  In those hospitals, eve easualties who
needed expert care could easily be evacuated to general hospitals which nor-
mally were within consultation range.  However, it was noted during the
survey that there was often unnecessary delay i moving such patients.

The fact that injuries to the eve are always emergencies did not justify
the assignment of ophthalmologists to field hospitals. These injuries were
not sufliciently frequent to occupy an ophthalmologist so assigned, and his
specialized training would have been wasted in the performance of duties for
which he was not trained.  Ophthalmologists wera therefore not assigned as
far forward as field hospitals. The ideal solution of this problem would have
been that emploved by the British.  The Royal Army Medical Corpsin the
Mediterrancan theater emploved from 6 to 8 mobile ophthalmologic units
consisting of an optical and a surgical van, with an ophthalmologist and other
personnel assigned to each unit.  For housekeeping purposes, these units were
attached to casnalty clearing stations, but they were deploved as action
demanded, doing refractions and performing operations according to the special
needs of the moment.  The scheme was practical beeause the British Army,
in contrast to the United States Army, was assigned a full-time consultant in
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ophthalmology who could keep constantly abreast of the ophthalmologic needs
of the whole theater.

After the survey made early in 1944, ophthalmologic personnel in the
theater were generally redistributed in line with the policies outlined, and spe-
cialized centers for the treatment of diseases and injuries of the eve were set
up.  As a result, when the situation was again surveved in the first 3
months of 1945, the distribution of ophthalmologic personnel was found to be
as satisfactory as possible under the Army plan of having at least one ophthal-
mologist located in every general and evacuation hospital and one in every
station hospital of 500 beds or more.  Naturally, not enough ophthalmologists
certilicd by the American Board of Ophthalmology, or men of equivalent
training, were available in the theater to supply the demand in full, nor could
such a supply ever be anticipated. At this time, however, general hospitals
were adequately staffed with highly trained ophithalmologists.  Evacuation
hospitals were also adequately stafled with a single exception: in that installa-
tion, an experienced ophthalmologist had been evacuated to the Zone of
Interior beeause of illness.  His work was being carried by the otolary ngologist.
Three station hospitals had no regularly assigned ophthalmologists, but one of
these hospitals was in the process of staging, and the others were staffed with
ophthalmologists on temporary duty.

In spite of the improvement in the situation, there was still some wastage
of trained personnel in the theater at the time of the 1945 survey. Two
ophthalmologists certified by the American Board of Ophthalmology were
assigned to nonmedical units of the Fifth U, S, Army in accordance with the
poliey of giving all recently arrived medieal officers 6 months of field training
before assigning them to hospitals.  Numerous ophthalmologists assigned to
Army Air Foree units were also doing little or no work in their specialty.

OPHTHALMIC CENTERS

The first ophthalinologic survey, in 1944, made it clear that, in the
Mediterranean Theater of Operations, there were not enough highly trained
and widely experienced ophthalmologists to provide the highest quality of
care for ophthalmologic casualties in all hospitals. The solution to the
problem, therefore, was a concentration of these casualties in hospitals staffed
with specialized personnel and designated as specialized centers. It was
recommended that these centers be established for the following reasons:

1. Better care would be available to a greater number of eve casualties
beeause surgical specialists would be fully engaged in the field for which they
were trained and searce items of equipment, including giant magnets and slit
lamps already requisitioned from the Zone of Interior (p. 54), would be
available for use by a greater number of ophthalmologists.

2. More efficient utilization of medical personnel could be accomplished.
At the time of the survey, no hospital in the four base sections of the Mediter-
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ranean theater was receiving as much eve work as it could handle.  Only the
33d and 37th General Hospitals were near saturation, and, if optometrie
personnel had been supplied to assist with refractions in these hospitals, much
greater Joads vould have been handled i them. The designation of special
hospitals as eve centers in a group of installations in close proximity to cach
other would liberate 8 to 10 ophthalmologists for assighment elsewhere, par-
ticularly to the newly designated eve centers and to evacuation hospitals then
without these specialists,

3. The supply of glass artificial eves could be handled more efficiently.
Considerable saving in transportation would be made possible by concentrating
the supplies of artificial evesin eve centers where easualties and other individuals
in need of prostheses would be hospitalized.

1. Better records could be kept.  Ophthalmologie records, at the time
of the January 1944 survey, were of little or no vulue from either the military
or the medical standpoint.

5. Ophthalmologic teaching would be practical.  Young ophthalmologists
who had had adequate training but who were lacking in practical experience
could be attached to the centers in junior positions,  Later. when placed on
their own responsibility in station hospitals, they would be far more useful
because of their period of serviece with more experienced ophthalmologists,

6. Psvchotherapy and occupational therapy, an essential part of carly
treatment for the blind and visuallv handicapped, eould be best emploved in
eve centers. Moreover, early participation in community hife with similarly
handicapped individuals was recognized as extremely desirable for newly
blinded men.  Even after an active program for blinded casualties had been
organized in the Zone of Interior, there was still a valid need for centers in
overseas theaters since, at the best, several weeks usually elapsed before they
could be returned to the Zone of Interior.

It was estimated that one competent ophthalmologist, assisted by a less
thoroughly trained medieal officer, could ecasily care for 50 to 75 hospitalized
patients and, at the same time, be responsible for the outpatient work of a
single center. On this basis, from 7 to 10 centers (approximately 1 center
for every 2 general hospitals in the theater) could easily handle the estimated
number of ophthalmologic patients then in the theater.  Since at the time of
the 1944 survey there was a highly experienced ophthalmologist in each base
secetion, it was suggested that the specialized centers be tocated in the following
hospitals: The 46th General Hospital at Assi Bou Nif in Oran, the 21st General
Hospital at Bagnoli, the 26th General Hospital at Bari, the 3d General Hospital
at Mateur, the 17th General Hospital at Naples, the 64th General Hospital at
Maddatoni, and the 6th General Hospital at Casablanca. Eye centers were
eventually established at all of these installations.

The wisdom of the proposal to establish eve centers was elearly evident
from the situation prevailing in the hospital group at Assi Bou Nif in Oran at
the time of the 1944 survey.  Exclusive of the 51st Station Hospital, which was
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receiving only neuropsyvehiatrie patients, there were in the five other hospitals
in the area (the 43d, 46th, and 70th General Hospitals, and the 23d and 69th
Station Hospitals) only 33 histed eve patients, while the average daily number of
outpatient visits varied from 8 to 13, Obviously, the ophthalmologists’
spectalized training was far from fully utilized at these hospitals, since their
time was not fully occupied with duties pertaining to their specialty  In-
vestigation of other hospitals produced somewhat similar findings.

The ophthalmologic survey made a vear later, in February 1945, revealed
that ophthalmologie personnel were at that time distributed in the theater as
well as could be expected and also indieated that the six ophthalmologic centers
which had been established had fully served their purpose. They had provided
competent care for the Iargest possible number of patients at a time when the
most capable ophthalmologists and the best equipment were not equally dis-
persed in the theater.  General hospitals were now well staffed and equipped
(p. 51), personnel in the theater had gained experience and knowledge, and the
best methods of treating patients with diseases and injuries of the eve were well
understood. It was thought that continued operation of the specialized eve
centers was no longer needed, but the recommendation that the eenters be dis-
continued as such was anticipated by the ending of fighting in the Mediter-
rancan theater.

EQUIPMENT AND DRUGS

At the time of the ophthalmologic ~urvey in 1944, there were several
major deficiencies in the ophthalmologic equipment i the Mediterranean
theater.  Some items were unsatisfactory, some were in excess, and others were
in short =upply. By the end of the war. most of the deficiencies in major
equipment had been corrected, and the cquipment that had been received was
of excellent quality.  The supply of instruments was, however, still unsatis-
factory in many respeets. The supply of drugs, which originally had been
unsacsfactory in several aspeets, was entirely adequate by the end of the war.

Equipment
Slit lamps.— At the time of the survey in Januavy and February of 1944,
there was no slit lamp in any hospital in the Mediv theater, although
this instrument is as necessary to the ophthalmolos o a~ e microscope is to
the pathologist.  Without a slit lamp, accurate dia. nd adequate treat-

ment are not possible.  The high cost of this item (several hundred dollars)
and the relatively small number of eve casc~ did not warrant the installation of
a =hit lamp in cach hospital, and the solution was the judicious placement of a
limited number in strategieally located hospitals in forward and rear arcas.
[t was recommended that six lamps be ordered at onee and distributed accord-
ing to this plan. At the end of the war, five general hospitals still were not
equipped, but otherwise the supply of slit lamps was adequate and the quality
excellent.
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Giant magnets.  The 1944 survey diselosed that there were no glant mag-
nets in any hospital in the Mediterranean theater. and the extraction of small
and only slightly magnetic intraocular foreign bodies was consequently handi-
capped (p. S0 Tt was recommended that four of these magnets be requisi-
tioned at once for distributior to strategieally located hospitals. At the end
of the war, 8 general hospitals still were not provided with giant magnets, and
1 evacuation hospital and 3 station hospitals still had no hand magnets, al-
though the supply of small magnets had been generally adequate from the
beginning of the war.

Tonometers.—Tonometers were not in adequate supply in the winter of
1044, Mild cases of glaucoma were therefore being diagnosed entirely by the
clinical picture and by palpation, although the diagnosis of this condition can-
not be confirmed without a tonometer and treatment without it is tentative,
By the end of the war, the supply of tonometers in eyve centers and general
hospitals was adequate.

Perimeters.— Neither of the perimeters listed in the NMedieal Departinent
Supply Catalog was available in the Mediterranean theater at the time of the
1944 survev. It is true that 90 percent of the information concerning visual
ficlds supplied by this peice of equipment can be gained from a tangent sereen
casily constructed by framing a blanket.  This and other ingenious improvi-
sations were used in various hospitals.  Certain information supplied by the
perimeter, however, cannot be obtained ctherwise, and it is a necessary item in
every complete eve department.  The supply was generally adequate by the
end of the war.

Ophthalmoscopes.—The quality of the ophthalmoscopes provided in the
cases of diagnostie equipment issued by the Army varied with different makes
and models. To be satisfactory, it was necessary that an ophthalmoscope
furnish good illumination and that the expendable parts (bulbs and batteries)
be easily replaced.

Adaptometers.—Adaptometers did not reach the theater until March
1945, when 10 Feldman adaptometers were distributed to general hospitals.
This instrument was not so useful as the Wilson adaptometer used by the
British, which was not available in the United States. It was recommended
that procurement of Feldman adaptometers be discontinued.

Refraction equipment.—The case of trial lenses for refraction contained
more than the necessary number of lenses. It was sugeested that a less com-
plete and less costly case be substituted for this item and that a greater number
be authorized.

In January 1944, the distribution of available trial-lens cases was poor.
No evacuation hospital in the theater had a case, while the 7th Medical Supply
Depot had seven cases which were not being used.  The 36th General Hospital,
which had 4 competent refractionists, had only 1 trial-lens case. At this hos-
pital. which was 20 miles nearer the front than any other general hospital, ap-
pointments for refractions were being made 6 weeks in advance.  Provision
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of one or more additional cases would have doubled or tripled the number of
refractions which could be done.

There was general ertticism that the trial frame supplied with the trial
cases was of flimsy construetion and lacked adjusting mechanism.  The com-
ments were warranted, but the frame was inexpensive and there seemed to be
no justification for recommending the substitution of a frame which would have
cost considecably more.

Cross evlinders, which are invaluable adjunets to good refraction, were
neither available in the theater nor listed in the Medieal Department Supply
Catalog.  Some refractionists had solved this deficieney by mounting combined
lenses from the trial case. It was recommended that cross evlinders be sup-
plied in sets of 3 to cach trial case (plus 0.25, plus 0.50, plus 1.00 evlinder).

The type of astigmatic dial supplied in the theater was of almost no use
beeause the secondary adjustable or rotating dial was not ineluded with it.
It was recommended that the Verboefl or Laneaster type be supplied.

A larger assortment of vision-test cards was needed to make visual testing
and refraction more acceurate in subjects with good visual memories.  In
January 1944, only two alternate charts were available in the vision-test set.
It would have been desirable to have available the rotating series of four
charts (made by Hamblin, London) used in British hospitals.  These charts,
mounted on a revolving 4-sided column, were well illuminated and could easily
be disassembled and packed into a small ease.

Sterceoseopes for testing depth perception, whieh is an essential proecedure
in any complete eve examination, were lacking. It was recommended that the
simple hand type with appropriate cards be made available.

Surgical instruments.— At the concluston of the first ophthalmologic
survey in the Mediterrancan theater, it was recommended that the entire
surgical armamentarium be reviewed for the following reasons:

[. Some instruments were i excess.  The large numbers of cataract
knives and canaliculus kntves provided, for instance, were not needed.  Cata-
ract surgery was only oceasionally necessary in the military age group, and the
slitting operation (for stenosis of the canaliculus) was very seldom done. 1t
was recommended that the supply of both instruments be greatly reduced and
that iris scissors, which were in short supply, be substituted for them.

2. There was a deficieney (either in supply or in the Medical Department
Supply Catalog) of such instruments as capsule foreeps for performing anterior
capsulectomy of the lens in linear cataract operations, Prince forceps for grasp-
ing the extraocular muscles, and retinal detachment instruments such as
Arruga retractors and Walker pins.  As late as May 1945, only two evacuation
hospitals had equipment for the treatment of retinal detachment.

3. 1t was recommended that certain of the instruments supplied cither be
simplified or be replaced with better models. A small-sized chalazion curette,
for instance, was needed in addition to the medium-sized instruments.  The
smaller of the chalazion foreeps was useless for large lesions.  The diseission
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knife furnished was much too coarse and rough to carry out discission for
secondary cataract. The eve speculum was of poor design and quality: the
lips did not protect the cilia, and the design did not permit digital support
during operation.

Not many of the recommended changes in the design or supply of instru-
ments had been earried out by NMav 1945, and the instrument situation in the
theater, from an ophthalmologic viewpoint. was still regarded as generally
unsatisfactory.

Drugs

Ophthalmologic medications, which consist essentially of collyvria and
ointments, form a highly specialized group of pharmaceuticals which eannot be
satisfactorily prepared in the average hospital pharmacey.  Supply channels in
the Mediterranean theater took no account of these facts.

During the early part of the North African campaign, many drugs essential
for ophthalmologic treatment were lacking.  Notable deficiencies were as
follows:

1. Atropine sulfate in I-percent solution, which is widely used and which
had to be prepared by dissolving hypodermie tablets of 0.65 mg. each:

2. Atropine ointment, which was still not available in January 1944;

3. Eserine (physostigmine) and pilocarpine, which are essential miotices
in the treatment of glaucoma and arve also useful in contusions, and one of which,
pilocarpine, did not become available until late in 1943

4. Sulfonamide ointments, especially sulfathiazole ointment, which must
be specially prepared for use in ophthalmology: and

5. Borie acid ointment, a special ophthalmic preparation, the lack of which
caused some ophthalmologists to substitute butyn and metaphen ointments.
Many ophthalmologists believe that these latter preparvations did more harm
than good, and their impressions were borne out by the number of patients
seen with progressive and intractable corneal ulceration during their use.
When the ointments were discontinued, the ulcerations invariably healed
promptly.  An attempt was made to alert the medical officers in the theater
to the dangers involved in the the continued applicationof Butyn and Metaphen
preparations, with the result that the number of corneal complications caused
by their use soon showed a gratifving drop.

All the deficiencies mentioned were gradually corrected, and by May 1945
the supply of drugs was adequate, and the preparations were satisfactory.

THE OPTICAL PROGRAM

Spectacles
When the first ophthalmologic survey was carried out in the Mediterranean
theater, supply problems concerned with the provision of glasses were numerous.
Soldiers had been evacuated from the theater to the Zone of Interior
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beeause glasses could not be supplied to them in the theater. This was an
unnecessary waste of manpower.  Thirtv-six men had been evacuated for this
reason alone from the 6th General Hospital over an 11-month period. and in
other installations the number was even larger.

There were long delavs i furnishing glasses after refraction.  In one
medical-supply depot, the shortest period was 11 dayvs, while delavs up to 50
days had occurred when minus 8.00 spheres were needed. The longer periods
were attributed to lack of supplies, chiely blank lenses, and to delayvs in grind-
g, Savings amounting to as mueh as 3 days were achieved when prescriptions
could be delivered and retrieved diveetly by meszenger and the delays of postal
and courier service could be avoided,

Supplies of various kinds were frequently lacking in optical seetions,  In
one section, the alarming shortages of coarse emery threatened to foree total
discontinuance of surface grinding.  The installation of surfacing spindles
later corrected this particular difliculty.

The =upply of lenses was not adequate to the needs.  This difliculty arose
because of lack of correlation between induction standards of vision and the
practical correction of visual defects.  NMobilization regulations were based on
visual acuity which is a variable factor and whieh is considerably altered by the
effort exerted. squinting, the degree of illumination available, and similar
factors.  The correction of visual defeets v the summer of 1943 had apparently
been based on a foci range which would be expected to correct defective vision
if the eves were treated as a static camera. At one time, when men were
being inducted with visual defeets of 20 200, minus 4.00 was the strongest
minus =phere supplied. and the quantity available was <o limited that by
July 1943 the strongest minus sphere available was minus 3.00. Soldiers
who required stronger corrections could not be supplied, and some had to be
evacuated to the Zone of Interior for this reason alone.

The quality of the frames varied considerably, sinee they were supplied
by several different companies. Some frames were wregular and bent easily.
In others, the serews broke readily.  Stll others tarnished and caused skin
infections about the temples,

Only one pair of glasses was authorized for each soldier.  All preseriptions
issued had to be over 1.00 diopters in power in the meridian of greatest error.
Lenses such as plus 0.75 sphere combined with plus 0.50 evlinder were above
the minimum, while lenses of minus 1.00 sphere were below.  Lenses of lesser
power could be ordered but only if the medical officer signed a statement that
they were necessary for the proper performance of duty by the soldier.

At the time of the survey in 1944, smoked or colored glasses for patients
with photophobia from ocular inflammation were not available in the theater.
[t was recommended that an ample supply of inexpensive glasses be requisi-
tioned to meet this need.  This recommendation was carried out.

Eve patehes supplied for use in the theater were not satisfactory.  One
tvpe. made of celluloid with an elastie band, prevented circulation, was im-
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pervious to air, and caused maceration of the skin. The other type, an eve-
shade such as is used by bookkeepers, was practically useless,

The supply and strategie distribution of portable optical units * unproved
the situation in respeet to the supply of glasses, but these units did not prove
as useful as they should have been beeause they were not used for the purposes
for which they were designed. They were never integrated into an organiza-
tion of mobile refracting teams to serve forward units. There were also some
deficiencies in equipment.  The edging wheel was hand operated and therefore
impractical and wasteful.  In addition, the stock of lenses was small and not
selected according to the needs of spectacle-wearing soldiers who were com-
pletely dependent on their glasses,

Glasses for Gas Masks ®

The supply of glasses for gas masks was a theoretieal problem throughout
the war. At the time of the January February 1944 ophthalmologic survey
in the Mediterranean theater, no active steps had been taken to distribute
them in that theater. This was just as well, since an examination of the foe
ranee of the lenses held for this purpose at two medical-supply depots showed
them to be based on the Army axsortment for ordinary spectacle distribution
and not on a selection for a group of individuals with unusually poor visual
acuity. 1t was ealeulated that not more than 22 pereent of the stoek available
in these depots could be used for gas-mask spectacles.

The probable number of gas-mask lenses required for issue in the Medi-
terranecan theater was determined by sereening the 8SSth Division when it was
encamped in the Mediterranecan Base Seetor. The procedure was to test the
uncorrected binocular vision of each soldier who wore spectacles and to list
those who could not read (with squinting) the 20/70 hine of the Snelling test
chart.  Of the 15 pereent of men who wore glasses, not quite 3 pereent had
worse than 20/70 binocular vision and. by Army regulations, required gas-mask
lensex. In order to estimate from the preseriptions which soldiers wearing
spectacles would require gas-mask speetacles; an arbitrary correlation was
drawn between 20/70 binocular visual acuity (with squinting) and the strength
of the lens necessary to correet viston fully.  Ametropias and corresponding
correcting lenses were as follows:

1. Myopia: Minus 3.00 sphere or stronger.

2, Hyperopia: Plus 4.00 sphere or stronger.

3. Simple astigmatisme: Plus or minus 3.00 evlinder or stronger.

4. Compound or mixed astigmatism: Where the combined spheroevlinder
was plus or minus 3.00 evlinder or more in the greatest meridian.

On the basis of the findings in the 88th Division, it was estimated that

S Cirenlar Letter Noo 45, Otliee of the Surecon, Headqguarters North African Theater of Operations, 25 Nov. 1943,
subject: Procedure for the Operation of Mobile, Base, amd Portahle Optienl Repair Units,

> Report, Maj, Tryveve Guanderseny MO, to Sureeon, Serviees of Supply. North African Theater of Operations, 9
Sept. 1944, subject: Supply and Distribution of Spectacles, Gas Mask- M1, Stocks of Which Have Arrived in This Theater,
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30.000 pairs of gas-mask spectactes would be required for every 1,000,000 men
in serviee. There were in the Mediterranean theater at the time of the January-
February 1044 ophthalmologic survey 12 gas-mask fitting cases contalning
this number of lenses and frames, as well as 7 portable units.  The foei range,
however, as has already been noted, did not meet the needs. A further dith-
culty arose from the fact that, if the fitting of the lenses was not accurate,
vision would be made worse, especially in astigmatic subjects. Fitting would
therefore require the services of experienced opticians, who had had special
instructions and had developed special facility in the work, and each fitting
would have to be made individually.

[t was estimated that each optician could, at the best, fit only 5 or 6 pairs
of gas-mask spectacles per hour, and that 2 working together, with a ready
supply of patients, could fit 80 pairs daily; that iz, they could serviee 2,666
troops.t  For every two optictans working in the Army area, an ophthalmolo-
gist would be required to supervise the work, give special instructions. refract
the eves of soldiers who had lost their glasses, and re-refract the eyes of others
whose glasses were not satisfactory.

The following plan was worked out:

1. An ophthalmologist would be put on temporary duty to instruet other
personnel and correlate and supervise the whole task of fitting gas-mask
spectacles in the Mediterranean theater,

2. Fitting cases would be distributed to hospitals in the theater on the
basis of troop concentrations.

3. The Snelling vision-test cards would be used by medical officers of each
division to sereen spectacle wearers.

4. Men with uncorreeted binocular vision of 20/70 (with both eves open
and squinting) would be sent, with their gas masks, to the nearest hospital for
examination and, if necessary, refraction.  Prescriptions for lenses would be
delivered to the nearest mobile optical units, and the completed gas masks
and spectactes would be mailed to the wearers.  The lenses would be placed
and inspected by the unit medical officers. Whenever the results were not
satisfactory to the wearer and the inspeeting officer, the soldier would be sent
back to the hospital for special adjustiments.

5. This service would be provided for the army areas by 6 portable units,
to cach of which 1 ophthalmologist and 2 opticians would be attached as mobile
teams.  One such unit would be assigned to cach corps surgeon.

In spite of these elaborate plans, only 2 pairs of gas-mask spectacles had
been fitted up to May 1945—1 by the 26th General Hospital and 1 by the 7th
Station Hospital.

It was not generally realized, when these plans were made, that not every
person who wore glasses would need gas-mask spectacles. By the original
plans, everyvbody who wore spectacles would automatically be given gas-mask
spectacles.  Practically, this was entirely unneeessary; only men with the

+ Jee footnote 3, p. 58,
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worst vision, who would be helpless without glasses, actually needed them,
Morcover, while the ideal of the planning was to render spectacle-wearing men
completely efficient during ¢as attacks, from the practical standpomnt this was
an ideal mpossible of achievement.

Prostheses

The survey made in January and February of 1944 revealed that glass
eves were not available in the Mediterranean theater. This deficieney made
it impossible to supply prostheses for personnel whose eves had been enucleated
or who had been inducted with only one eve.  As a result, an important part
of the routine of management of men with enueleated eves had to be omitted,
while in several instanees it was necessary to evacuate soldiers 1o the Zone of
Interior beeause they had broken their prostheses.  Seven perfeetly healthy
men were evacuated for this reason from the 6th General Hospital alone.

To correct this deficieney, it was recommended that 3.000 artificial elass
eves be requisitioned at onee for use in the theater. the supply to be divided
cqually between two general hospitals to be designated by the theater surgeon.

In a few instances, glass eves were secured locally.  The making of these
eves is a highly specialized trade in certain evilian families in Ttaly, the secret
of manufacture being guarded carefully and passed on from generation to
generation.  The price was remarkably low.  NMany artificial glass eves were
fitted for ax little as $2.50 per exve.  Some plastic eves were made, but colored
acrylies were lacking, and the number was small.  The plastic-eve program
in existence in the European theater was ealled to the attention of the Sur-
geon, Mediterranean Theater of Operations, late in March 19457 but because
the war ended so soon afterward, as well as for other reasons, no similar
program was instituted in the Mediterranecan theater.

By May 1045, 3349 glass eves had been issued to hospitals in the Med-
iterranean theater, and 79 had been purchased loeally: 204 of the former and
70 of the latter had been fitted, the fittings being considered satisfactory in
132 of the 274 cases.

THE REFRACTION PROBLEM °

The magnitude of the refraction problem in World War 11 can be appre-
ciated by recollection of the fact that, in the carly months of the war, about

(1 Letter, Col. Robert Jo Carpenter, MO, to Commuanding General, United States Army Forees, Mediterranean
Theater of Operations (Attn: The Sargeom), 248 Mar, 1945, subjeet: Fabrication of Acervlie Eyve Prosthesis, (2 Letter,
Maj, Tryeve Gundersen, MO, to Col. Earle Standlee, MO, 10 Apr. 1945, subjeet: Aeryviie Eve Prosthesis,

(1 Report, Maj. Willinm . Drovgemuelier, MO, and Capt. Edmund o Alvis, MO, to Sureeon, Fifth Army,
12 Mar. 1444 sabject: Report of Findings of 11 Corps Eye Clinic. (20 Report, Maj. WO L Drocgemueller and Capt,
E. B, Alvis, to Surgeon, Fifth Army, 25 Mar, 1944, subjecet: Final Report of [T Corps Eve Clinie. 3 Repaet, Muaj, W LL
Drocgemueller and Capt. o B Alvis, to Licutenant Colonel Bruce, M C, Ofliee of the Sureeon, Fifth Army, 6 May
o4, subject: Report of Fifth Army Refraction Clinie. f) Report, Capt, Charles H. Behnke, MO, te Maj Trygve
Gundersen, MO, 6th Generad Hlospital, 13 Feb, 1945, subjecet: Report of Fquipment and Professional Serviee ot H Caorps
Eye Clinie.
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15 pereent of Army personnel wore glasses and that this figure rose progres-
sively as the war continued and as visual standard s for induction were redueed.
A well-organized and eflicient refracting serviee would have been neecessary
for this reason alone, but other valid reasons for its establisnment also existed:

I. The maintenance factor for Army spectacles in the Mediterranean
Theater of Operations was estimated at 30 percent per month, and glasses
worn by each spectacle-wearing member of the Armed Forees had to be re-
placed every 3 or 4 months,  These are far higher ficures than prevail in
civilian life.  They ave to be explained partly by a lack of any sense of respon-
sibility for property not provided persorally and partly by such legitimate
reazons as the abnormal wear and tear of military hife, combat, combat train-
ing, unusually strenuous games, and other eauses which are not common in
civilian life.

2. Re-refraction was neeessary in a very large number of cases because
preseriptions for the glasses worn by Army personnel were not available to
the ophthalmologist.  The majority of Army personnel, whether officers or
enlisted men, did not have their preser®stions with them when they appeared
for refraction or with their glasses breken, and many otherwise unnecessary
refractions had to be carried out for ihis rcason.  This situation prevailed in
spite of the fact that prescriptions for oflicers were supposed to appear on
their immunization registers and prescriptions for enlisted men on their serv-
ice records. A check of eight groups of patients who entered the 6th General
Hospital between 5 December 1043 and 4 MMareh 1944 showed that, of the
total of 3,477, almost 43 pereent did not have their serviee “ecords with tnem.
The proportions in the individual groups ranged from a low of 37 percent to
a high of 79 percent,

The problem of refraction differs in Army and eivilian practice.  In the
Army, the chief concern is to correct impaired visual acuity.  Asthenopias
caused by small refractive errors are left untreated, except in ocecasional in-
stances. [t was found, in the Mediterrancan cheaver, that it was best not
to preseribe glasses and also best to remove them, if they were being worn,
when the refractive errors did not justify the svmptoms complained of.  There
was good reason for this practice. Unless giasses positively improved his
visual acuity, a soldier who had to face all kinds of weather conditions and
many types of hazard could perform his duties more efficiently without glasses
and was spared the risk, observed in many casualties, of being injured by
the shattering of his lenses,

An additional refractive problem which was encountered in hospitals
located in or near replacement areas was that of classifving soldiers and
determining whether they should be assigned to field or limited serviee. This
was time-consuming work, since all pathologic processes and all evidence of
malingering had to be carefully ruled out before the decision was made.
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Personnel

Although in civilian life most glasses are fitted by optometrists or other
nonmedieal refractionists, the Army required medieal officers to do this work.
The burden on the ophthalmologist was therefore enormous.  He either spent
the major portion of his time refracting, or he had to train an enlisted man
to assist him i taking visual acuities, neutralizing lenses, fitting spectacle
frames, and ecarrving out associated time-consuming procedures which were
not strictly medieal. He was not using his special training and ability to
the best advantage when he had to oceupy himself for many hours of the
day in refractions and the fitting of glasses.

At the time of the January: February 1944 survey, optometrists as such
had no place in the tables of organization of Army hospitals, and, although
numerous men trained in this field were in the theater, they were assigned to
other branches of service. At the 37th General Hospital, for instance, an
unusuallv well-trained optometrist was working in the laboratory. A simi-
farly well-trained man was working in the mobile optical unit attached to the
12th Medical Supply Depot Company.  Numerous other instances of the
same =ort were cncountered.

The situation in regard to refractions at the 6th General Hospital in the
North African theater had been greatly simplified by the discovery of a well-
qualificd optometrist among the detachment personnel. He was promptly
assigned to the daties for whieh he had been trained, and a routine was devised
in which his abilities were used to the fullest.  Every soldier who entered the
eve clinte with the idea that he needed glasses first saw this optometrist, who
took a full history and, if it was indicated, made a manifest refraction. I
homatropine refraction seemed necessary, the medieal officer wa.. consulted,
and it was carried out if he agreed that it was required.  Only after these
data were secured did the patient see the ophthalmologist, who then, without
loss of time, completed the medical phase of the examination, checked the
refraction, preseribed glasses; or otherwise completed the disposition of the
case. The possession of two trial-lens cases at this hospital greatlyv facilitated
the operation of this plan; the optomeirist was able to perform uj to 331
refractions per month, while, at the same time, the ophthalmologist was free
for strictly medica. duties.

[t was estimated by the officers who made the ophthalmologic survey in
1944 that if such a nlan as that in operation at the 6th General Hospital could
be put into effect in other hospitals, an experienced ophthalmologist, relieved
of the bulk of the refraction routine, could readily carry the medieal and surgieal
care of the ophthalmologic serviees of 2 general hospitals of 1,000 beds cach in
the North African theater.

The difficulty lay in finding the optometrists.  This category of inductees
had not been given a machine records unit number until 15 September 1943,
which was after the induction date of most men in the theater in January 1944,




ADMINISTRATIVE ASPECTS IN MEDITHERRANEAN THEATER 6.3

It was sugeested, therefore, that notices should be placed on detachment
bulletin boavds inquiring for optometrists who wished to do optometrey.  This
plan was carried out, and, by these and similar methods, a pool of trained
men was promptly secured.

In addition to the burden placed on the ophthalmologist by the failure to
use optometrists in their field of training, a lack of refracting facilities in the
North African theater accounted for the hospitalization and, often, the evacu-
ation of perfectly healthy men for the sole purpose of securing spectacles. In
the Fifth Army zone of combat e Talv, evacuation was often as far back as
Naples and from 3 to 14 days might elapse before the soldier again rejoined
his unit.  Divisions engaged in combat had aceumulations of several hundred
soldiers awaiting refraction.  Numerous men were being evacuated from the
Anzio beachhead to Naples as long as 2 months after debarkation day merely
for refraction and for the replacement of glasses. A cheek of the 52d Station
Hospital on 20 February 1944 showed that of 700 admissions for all causes on
that date, 25 (3.6 pereent) were solely for refraction,

Equipment

The situation, with its loss of manpower at a time when manpower was
desperately needed for strietly military purposes, could not be met otherwise
than by the methods employed beeause the tables of equipment for evacuation
and convaleseent hospitals did not include trial-lens cases and  vision-test
charts (p. 3. During the Tunisian campaign, for instance, only 2 evacuation
hospitals, the 9th and the 15th, were able to accept any patients for refraction
(and those only during relatively inactive periods) beeause they were the only
hospitals in the theater which had been issued trial-lens cases. Aetually,
they had them only on memorandum receipt, since they were not part of the
cquipment of an evacuation hospital. During the early phases of the Italian
campaign, heeause of the same lack of equipment, only the 15th Evacuation
Hospital could perform refractions for the Fifth Avmy.

As late as May 1945, the situation in respeet to refraction equipment was
still not entively corrected. Only one evacuation hospital, which had done
1.800 refractions, had a regular trial case.  Pocket=sized trial eases had been
given to 3 station hospitals and 1 evacuation hospital and from 1,447 to 3.000
refractions had been done with them.  No other forward hospital had any
equipment of any sort for refractions,

Establishment of Refraction Teams

To correct the refraction situation in the Fifth Army zone of combat,
it was recommended by the acting consultant in ophthalmology, on the basis
of his survey of the theater, that two ophthalmologists be assigned for as long
ax necessary to the Fifth Army, to locations to be designated by the Army
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surgeon, to perform the accumulated refractions. Tt was further recommended
that each ophthalmologist be furnished with the neeessary equipment for ve-
fraction and be supplied with an enlisted technician.

In accordance with this recommendation, two properly equipped refraction
teams were duly organized and were attached to the S4th Medieal Battalion
on 7 February 1944, Between 19 February and 1 March, it was possible for
thix unit to funetion only 5 davs, but during this activity, in 3 different loca-
tions, it had carried out 251 refractions and preseribed 70 pairs of glasses.
Approximately half of the men whose eves were refracted had been seen by a mili-
tary ophthalmologist for the first time since thetr induction. It was estimated
that 2 months more would be required to care for the accumulated refractions in
two divisions then in adjacent rest arcas.

Statistical Data

An analvsis, 1 May 1945, of the refraction material in the Mediterranean
theater for all the hospitals, exclusive of those which had left with the Seventh
Army in 1944, revealed the following data:

1. In 11 general hospitals operating refraction elinies for periods ranging
from 13 to 20 months, 23,802 refractions had been performed and 11,256 pairs
of glasses preseribed.  Of the refractions; 36.5 percent had been done by
optometrists,

2. In =even evacuation hospitals operating refraction clinies for periods
ranging from 3 to 32 months, 7,974 refractions had been performed and 4,204
pairs ol glasses preseribed.  Of the work, 50.7 percent had been done by
optometrists,

3. In 23 station hospitals operating refraction clinies for periods ranging
from 14 to 26 months, 33.868 refractions had been performed and 21,026 pairs
of glasses preseribed.  Of the work, 42 percent had been done by optometrists,

1. In one convaleseent hospital operating a refraction elinie for 17 months,
1.697 refractions had been performed and 1,124 pairs of glasses prescribed.
All the work had been done by ophthalmologists.

5. In the whole theater, 69,141 refractions had been performed and 38,510
pairs of glasses preseribed.  Of the work, 72 percent had been done by
ophthalmologists, 26 percent by optometrists, and 2 pereent by other personnel.

Refraction Problems on the Anzio Beachhead

As an outgrowth of the refraction facilities set up for the Fifth Army,
a refraction unit operating with the Il Corps was established on the Anzio
beachhead to provide this corps and attached troops with refraction service
and to repair and replace glasses. Maj. William H. Droegemueller, MC, of
the 12th General Hospital, and Capt. Edmund B. Alvis, MC, of the 21st
General Hospital, who were i charge of the refraction unit on the Anzio beach-
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head, made the following report to the Surgeon, Fifth Army, 12 March 10447

The unit consisted of 2 ophthalmologists, 2 technically trained enlisted
men, and 1 oelerk. The elinic was set up in a ward tent, with equipment for
2 complete refraction ranges and a waiting room for approximately 30 patients.

The maximum  theoretieal capacity of the elinie was 70 patients daily,
The number usually included 60 new patients and 10 returning patients,
Although an effort was always made to complete the examination in a single
visit, this was not always possible. In 45 percent of the cases. eveloplegia was
necessary, in many instances after preliminary manifest refraction. NMorcover,
movement of the clinie from one location to another, difliculty in making and
keeping appomntments, and the necessity of leaving time open for small units
without appointments frequently reduced the number of patients seen daily
to below the theoretieal capacity.

Glasses were distributed direetly from the supply depot to the patient,
usually within 5 days. The attempt to distribute glasses from the clinie was
found impractical beeause of the difficulty in having men return for this purpose
and because their return interfered with maximum funetion of the elinie.  The
service of adjusting frames and checking lenses was offered but was seldom used
beeause it was often not feasible.

At the conclusion of examination and treatment, the following form indi-
cated to the medical oflicer of the patient’s unit what had been done, together
with the diagnosis and recommendations, and supplied the information which,
according to Army regulations; was to appear on the patient’s service record:

IT CORPS EYE CLINIC

To: Surgeon - _____... Date .o . ...
Report: Live Examination o _____________________._.. . _____._.
O, D207 Corrected Vision 207 by - = ______ eyl oaxix .
0O, =207 20/ ceoexc o oevboaxis L
Frame Measurements Po Do Br. .. __ __ EveSize - . . _ __ Temple .o .

Please record the above data on M= serviee record.

Findings: Cyeloplegia uxed  ves () no ()
are Dot necessary,

have been ordered from _ ... _ 0 NMed Supply Depot,

preseription has been changed and glassex ordered.

Glasses

Preseription has not been ehanged, new glis=es were ordered.
I2M haz are adeguate and do not need changing.

,\,_\AA,-\A
— e e e

are advizable but not authorized under existing regulations, unless certified
a= necessary by the anit commander.

Syvmptoms of ________. e are not in our opinion of ocular origin,

Comwments, Recommendations or Pathology noted,

The supply of glaszex ordered will be dircet from the ____ _. Med Supply Depot.
For adjustment of frumes or problems in wearing of the glas~es refer to this elinie.

T Ree fustnote 6.(1), p. ),
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The second report from the exve elinie on 28 March 1944 to the Surgeon,
Fifth Army,” indicated that the provision of glasses, after refraction, had
become a major problem.  The chief reasons for the diffienlties encountered
were (1) the separation of the refraction center and the supply center: (2) an
insuflicient stock of medium-strength lenses; and (3) the presence in forward
units of men with high errors of refraction, the correction of which required
surface-grinding equipment. At first, rapid supply was accomplished by the
mobile optical unit attached to the 12th Medieal Supply Depoto This unit,
however, could not furnish high corrections. Preseriptions for these lenses
(and. later, all preseriptions) were sent to the optical unit attached to the
4th Medieal Supply Depot. As of 28 NMarch, none of the high corrections
ordered had vet been delivered because of lack of proper lens blanks.  The
delay in some cazes had amounted to 6 weeks.  The 4th Medical Supply Depot
at this time had run out of regular stock, and 48 prescriptions had been
sent to the 12th Medieal Supply Depot which could not, it was thought, fill
most of them.  The delay introduced between the refraction of the soldier’s
eves and the actual delivery of the glasses was a sertous matter for him. partie-
ularly if he wore a high correction, and it usually meant lost labor on the
part of the ophthalmologie personnel, since a eertain number of glasses never
got to their proper destination.

The 615 refractions completed on the Anzio beachhead by 12 Mareh 1944
were analyvzed as follows in the report * made on that date:

Approximately 65 pereent of the men who came to the ehinte for refraction
were without glasses: 22.8 pereent of the total number either had had glasses
and had lost them or had been tested for Government-issue glasses but had never
received them.  The length of time they had been without glasses ranged from
a month or less to more than a yvear: in the majority of cases, it varied between
1 and 6 months.  Perhaps a third of the men without glasses were definitely
handicapped by not having them.  There were several veasons for their being
without them: chiefly, changes of location and personnel, preseriptions for high
corrections which could not be furnished in the theater, and lack of the pre-
seriptions for glasses previously worn.  Out of all the patients scen in the elinie
who wore glasses, less than a dozen appeared with any record of previous
refractions; had these preseriptions been available, as Army regulations re-
quired, they could have been sent direetly to a mobile optical unit, and the
wearers need not have appeared at a refraction clinie unless there was some
good reason for checking the refraction.

Four pereent of the total number of patients seen in the refraction elinie
had not previously had their eves examined.  They were given preseriptions
for glasses beeause of moderate errors of refraction with blurred distant vision,
headaches of probable ocular origin, and lessened efficieney without glasses.

* Nee footnote 6 (2), p. 60,
¥ Ree footnote 6 (1), p. 60,
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Of the entire group of patients whose eves were refracted, 38.2 pereent
were found not to need glasses. They complained. in the order of frequeney,
of blurred distant vision, smarting. burning, tearing, poor unilateral vision,
and similar svmptoms. In all but « small number of cases, these complaints
were believed to be sineeres They could readily be explained, however, by
unnatural living condittons, poor lighting, blackout driving, antiaireraft obser-
vation, and too much time for introspection.  The refractions were not vegarded
as 1 waste of time: relieving the men of apprehension about the condition of
their eves was of definite morale value.  Contrary to expectation, only a few
psy choneurotic patients were encountered. A few were chronie repeaters who
availed themselves of every opportunity for medical attention and had some-
times been examined five or =ix times previously,  Many of these men had clear-
cut disabilities such as amblvopia exanops=ia.  Others suffered from light
seostivity, and a supply of dark or tinted glasses, which was not available in
the theater would readily have taken care of their complaints,

Of the approximately 35 percent of men who came to the refraction elinie
already wearing glasses, not quite half (16.4 percent of the total number of
patients) had glasses found to be adequate. Some of them were sent in for
routine cheekup and had no significant complaints. The remainder had a
wide variety of complaints such as blackout attacks, night blindness, headaches,
sore eves, tearing, and attacks of dizziness.  Complaints that coul | not be
explained on an ocular basis were referred to the unit medieal oflicer for investi-
gation.

Of the total number of patients, 15.3 percent wore glasses which were
inadequate and required changing.  In some instances, the lenses had to be
changed: in others, the lenses or frames were unserviceable or badly fitted.  In
stll other instances, Government-issue glasses were supplied to men who were
wearing inadequate civilian glasses.

Of the men examined, 2.9 percent were wearing glasses which were obviously
not needed and which were withdrawn.,  Three-quarters of these glasses had
been obtained in the Army.

It was surprising to observe the number of civilian glasses still in use by
men with long terms of overseas duty.  Government-issue glasses were often
uncomfortable when they were first put on and, if the men were not required
to wear them but were permitted to continue wearing their eivilian glasses, they
frequently requested another refraction.

Approximately 11 percent of the patients examined did not meet the
requirements of Army regulations for combat troops. The majority were
myopic, though many presented amblyopia exanopsia.  The presence of men
with these conditions in forward areas had much to do with the difliculty of
supplyving adequate fenses to troops on the Anzio beachhead.

Few instanees of actual disease were found in the course of the examina-
tions,  There were several instanees of congenital cataract and a few congenital
anomalies such as coloboma of the choroid.  Inactive chorioretinitis was not




HS OPHTHALMOLOGY

infrequent and was often macular. Two patients were recent battle casualties;
ore of these men had traumatic chorioretinitis with hemorrhage and the other
a detachment of the retina which had occeurred 2 months carlier.

Night blindness (p. 285) was a frequent complaint, not only in the myopie
eroup but also among those who did not need glasses. In the absence of a
visible retinal pathologic process, it was impossible to substantiate this symp-
tom. and. at the time, there was no place in the theater where adequate tests
could be made. 1t could not be determined whether the complaint was an
actual medieal problem on a nutritional or a psychogenie basis or was simply a
normal variant brought out by conditions of military life.

The veport on the eve clinie made to the Surgeon, Fifth Army. 28 Mareh
1944 Y indieated that, up to that time, 1,784 visits had been made to the elinie
by 1.628 patients and that 686 pairs of glasses had been ordered. The dis-
tribution of cases was substantially the same as in the earlier report. though the
proportion of men who, from the standpoint of their eves, were not combat
material had risen to 16 pereent of the total number, exclusive of those who,
with a high degree of hyperopia and astigmatism, were definitely handicapped
without glasses.  These two groups constituted about half of the men for whom
glassex were ordered. The regulation permitting only a single pair of glasses
to a man was a handicap to eflicient service by these men, and an attempt was
made within the spirit of the regulations to supply them with a substitute pair
of civilian glasses, old issue gas-mask glassex, or an nadequate pair of Govern-
ment-issue glasses. The absence of a mobile unit where frames could be sub-
stituted and lenses changed without leaving the man without any glasses at all
militated against this endeavor,

In the report to the Surgeon, Fifth Army, dated 6 May 1944." the eve
clinie figures for the month ending 5 May 1944 showed that 2.359 visits had
been made by 2,208 patients, for whom 935 pairs of glasses had been ordered.
The close proximity of the units cared for over this period, as well as promptness
on the part of both patients and stall in meeting appointiments, made it possible
to see from 67 to 104 patients datly, the average being 78.6.

The observations in this report were substantially the same as in the
previous reports.  Toit, however, the officers in eharge of the elinie emphasized
the educational nature of their work, particularly the necessity of instructing
patients in the proper use of glasses and explaining why small errors of refraction
do not require glasses, why various corrections are difficult to wear, and why
corrections for amblyvopie eves are often not practical.  The ophthalmologists
were impressed with the indoetrination of enlisted men with civilian commercial
ideas concerning the value of glasses, wdeas which, they noted, were fostered
rather than diseredited in the Army.  They believed there was need for a

cuiding directive to medical oflicers responsible for ordering glasses, making

UORer footnote 642, p 60,
HoNee footnole 6 (3), p. 6
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clear that 1t was poor poliey to give encouragement to the belief that any
mfirmity existed when it actually did not.

Refraction Problems at a General Hospital

Of the 6100 individual patients seen in the outpatient clinie of the 6th
General Hospital between Mareh 1943 and December 1944, approximately
3.000 required refraction: 2,500 of these were military personnel without eve
injuries, for whom 1374 pairs of glazses were ordered. Two hundred and
twelve men were seen because their spectacles were broken and 208 because
their glasses were lost, in one-third of the eases, in combat.

Of the men seen in the ehinie for refraction, 138 had left the Zone of Interior
without glasses, although every soldier who needed glasses was supposed to
have received them before he left.  In some instanees, lack of interest on the
part of the wearer was responsible: in other instances, the glasses were simply
not received.  Ametropia developed in a small group of soldiers during their
SOIVICe overseas.

During the first half of 1943, delivery of spectacles was not entively
satisfactory beeause of the limited stock of lenses o the optical units. No
lenses above plus or minux 3.00 sphere were available and. at the end of 3
months, lenses of over plus or minus 2.50 sphere could not be secured. Plane
evlinders could be obtained only as high as plus or minus 2.00 sphere and com-
pounds presented a greater problem. The full preseription was sometimes
obtained by using clipons, which earrvied part of the full preseription. Sinee
spectacles were ordered from the Zone of Interior and 6 to 7 months might
clapse before they were received, some such shorteut was necessary.

The situation was corrected in 1944 by the arrival of a larger stock of
lenses and by the installation of surface-grinding machines in the optical units.
Nearly all prescriptions could then be filled within 2 to 3 weeks,  After surface-
erinding machines were installed, it was usually possible to obtain cemented
bifocal glassex for patients with presbyopia. Thirteen soldiers had been
returned to the Zone of Interior from the 6th General Hospital in 1943 because
they could not be supplied with glasses in the theater, but none were returned
for thix reason alone in 1944,

The tyvpe of refractive error was distributed as follows: Myopia in 39.4
pereent of the eases: hyperopia in 354 percent: mixed astigmatism in 15.3
pereent: and presbyvopia in 4.2 pereent. In the remaining cases, no refractive
error of significance was found.  Many =oldiers insisted on their complete
dependeney on glasses when there was no justification for it in the degree of
refractive error found.  In 270 of these cases, a diagnoxis of ocular psychoneuro-
212 wax made, the basis for the diagnosis being the diseiepaney between svmp-
toms and physical findings supported by the ease history.  Thirty-seven
soldiers were =een beeause of hysteria manifested by visual loss; many of these
had to be evacuated to the Zone of Interior.




70 OPHTHALMOLOGY

An examination of the records of 1,051 soldiers who had reported to the
eve clinic of the 6th General Hospital primarily for refraction and not for
primary disease or injury revealed that 683 (66 pereent) had a legitimate reason
for requesting examination: of these, 493 (47 percent of the total number)
were given glasses.  In the course of the examination, 16 patients (1.5 pereent)
were found to have diseases of the eve which were not causing symptoms: 332
(31 pereenty were found to have definite psychoneurosis or probable psvcho-
neurosis. The number of patients in the last 2 categories were 191 and 141,
respeetively.  In contrast, psvehoneurosis, as related to the eyves, was an
extremely uncommon finding in those patients for whom refraction was done
on the Anzio beachhead.

RECOMMENDATIONS

The refraction experience in the North African and Mediterrancan theater,
considering the many difliculties encountered during the first months of fighting
and the remarkable improvements accomplished in the later months, suggests
the advantages of the following plan in any future confliet:

1. Mobile ophthalmologic teams sheuld be organized promptly to care for
accumulated refractions, especially when troops are in rest areas.

2. A regular refracting service should be established for Army arcas in
such installations as evacuation hospitals.

3. Probably the most economical wav of meeting the needs of the situation
would be by the establishment in cach corps of mobile refraction and optical
repair teams, similar to the mobile dental prosthetie teams.

4. Mobile ophthalmologic teams and portable optical units should accom-
pany amphibious landings or should be made available as soon as possible after
landings have been accomplished, unless evacuation hospitals are equipped to
do refractions.  In that case, only portable optical units would need be supplied
for amphibious landings.

The experience in the theater suggests the following policies for spectacles
and frames:

1. Mobilization regulations should be formulated to speeify actual refrac-
tive errors as well as visual acuity, as was the practice in the French Army.
The foei range in stock lenses could then be planned according to the known
refractive errors existing in the Army, and all surfacing of lenses in theaters of
operations could be eliminated.

2. Ordinary speetacles should be made of armor plate or shatterproof glass.
This would raise the imitial cost slightly but would reduce ocular injuries and
save in replacement costs as well as in loss of manpower.

3. Each soldier should be provided with two pairs of glasses.  If the entire
issue were not shatterproof, as suggested, the glasses to be worn in combat
should be shatterproof. The numerous glasses lost in amphibious landings
indicated the necessity for the provision of two pairs per man.  The pair not
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in use could be attached to the belt or to some other part of the person in a
shatterproof ease, sueh as the metal ease provided for German soldiers.

1. The eight varieties of frames supplicd i the Army during World War 11
should be reduced to a single style, of improved quality, and should be
standardized.

5. More important than any of these provisions is the establishment of
some method of recording preseriptions for glasses by which they would be
readily available. Sinee the service record proved completely unsatisfactory
for this purpose in World War I1, the pay-data card might be considered as a
possible substitute. Tt was proposed. during the war, that the preseription
be recorded on the identification tag or that a third tag be provided for this
purpose. It was likewise suggested that cach man who wore lasses should
be given a copy of his preseription and should be made personally responsible
for its safekeeping.  How many unnecessary refractions were performed in
the Mediterranean theater it is not possible to say, but it 1= known that a
large proportion of re-refractions could have been avoided, with a consequent
saving of time, money, and manpower hours, if prescriptions for the glasses
worn had been available.




CHAPTER IV

Management of Battle-Incurred Injuries of the
Eye in the Mediterranean Theater of Operations

Trvgre Gundersen. M. D,
EVACUATION

The ophthalmologic survey undertaken in the Mediterranean theater
in January 1944 revealed certain errors of evacuation. The fundamental fault
was (hat there was no speetal triage of =oldiers with injured eves.!

The primary repair of an injured eyve iz almost always a definitive operation,
There s =eldom a second chanee to improve the situation. Corneal and scleral
stitaving, extracton ol iniraocular forcign bodies, i other sireionl procedinrees
for traumatic conditions demand greater judegment and skill and better equip-
ment than almost any other ocular surgical procedures.

Beeause of these considerations, soldiers with injured eves should have
been brought as rapidly as possible to the best ophthalmologists in the Medi-
terranean theater.  Lack of highest priority in triage kept this from being done.
The easualties were sometimes brought to hospitals which had no ophthal-
mologixts on their stafls (p. 50). They were often brought to hospitals which
had on their stafls ophthalmologists of only limited training and experience
(p. 49, At the time of the survey, well-trained and highly experienced ophthal-
mologizts were attached to only 4 of the 11 evacuation hospitalsin the theater,
and 2 of the 4 were not functioning normally; the 9th, in Naples, was reeciving
Freneh casualties, and the 59th, in Palermo, was functioning as a general
hospital.  Casualties were distributed without regard to these considerations,
and cach evacuation hospital was receiving an approximately equal number.

Investigation of individual cases revealed that evacuation was faulty in
certain details as well as i general prineiples. Some soldiers who had received
surgical treatment in forward areas were evacuated too soon (within 24 hours)
after operation. Almost all were evacuated without immobilization of the eves
by a binocular bandage.  Others were retained for unduly long periods of time
in hospitals (such as station hospitalz) which were neither stadled nor equipped
to recognize and to manage properly the complications of major eve surgery,

v statistiea! presentation of injuries of the exe in the nited States Army during World War T is contained in
appendin AL p. o6,
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CLINICAL POLICIES

Beeause no consultant in ophthalmology served in the first months of
fichting in the North African theater, no policies for the management of wounds
and injuries of the eve were promulgated.  Later. when a temporary consultant
was appointed, instructions were issued in various civeular letters # from the
theater surgeon’s office concerning first-aid care, ertterta for enueleation, and
stmilar matters.  In general, the following clinieal policies were followed::

1. A< soon as the wounded man was =een both eves were covered with
stertle dressings. This was the most essential phase of first-aid care, though
in many instances it was disregarded, one reason being that the wounded man
himszelf frequently objected to having both eves covered.  Cireular Letter
No. 162 issued 9 June 1943, warned that wounded evacuated by water, partice-
ularly during the ecarly phases of combat. should be so bandaged and splinted
that they could swim, or at least remain afloat, <hould the cmergeney require it.

2. The patient was evacuated in a recumbent position, particularly if it
was suspected that a penetrating wound of the eve was present, in order to
prevent the eseape of vitreous.  Military exigencies, however, sometimes pre-
vented this position during evacuation.

3. The eves were inspected at the first-aid station.  They were washed
out with borie acid or saline solution to remove loose foreign bodies and, after
the instillation of 1 percent atropine and the application of an anesthetic
ointment, were again covered with a binocular bandage.  The objective of the
application of ointment was to prevent spasm which would delay examination
and treatment.

4. The soldier’'s own first-aid kit throughout most of the war contained
sulfa pills, which were taken immediately after wounding.

5. Sedation was emploved as necessary but was not usually required if
the eves were kept covered. Many men with perforating wounds of the eye
did not realize that theyv had sustained them.

6. From the first-aid station, the patient was transported, as rapidly as
possible, to an evacuation hospital, where the eves were again inspected.
Ideally, all patients with serious ophthalmologie injuries were sent on from the
evacuation hospital to an eyve center. A high priority of evacuation was given
to patients with perforating wounds of the eve.

7. If the soldier had recetved wounds of other parts of the body as well
as of the eve, his evacuation depended upon the extent and location of the

‘b Cirenlir Letter No. 13, Office of the Surgeon, Headquarters, North African Theater of Operations, 15 May 1943,
subject: Memoranda on Forward Surgery. (2) Cireular Letter No. 20, Office of the Surezeon, Headoguarters, North African
Theater of Operations, 22 June 143, subject: Tunisian Campaign-- Comments by Hospitals of the Zone of Communica-
tions on the Treatment of Battle Casualties in Forward Areas. (3) Circular Letter Noo S, Oflice of the Surgeon, Head-
quarters, Mediterrunean Theater of Operations, 10 Muar, 1945, subject: Notes on Care of Battle Casualties.

# Cirenlur Letter Noo 16, Office of the Surgeon, Headquarters, North African Theater of Operations, 8 June 1943, suh-
jeet: Memoranda on Forward Surgery Especially Applicable to Amphibious Operations,
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other injurtes.  If they were of such a nature as to render him nontransportable,
he was treated at the field hospital, and the surgeon there did what he could
with the wounds of the eve. Tt was not thought justitied to brin
mologist forward to care for a single patient.

8. Repeated warnings were issued against excision of the eveball in for
ward arcas or soon after injury unless its removal was part of the necessary
debridement. It was emphasized that svmpathetic ophthalmia was not an
immediate risk (p. 76).

9. Wounds and lacerations of the evelid were sutured by special techniques
in accordance with the ophthalmic surgeon’s choice and judgment.

10. Roentgenologie examiation was earried out as soon as possible to
determine the presence of possible intraocular foreign bodies. It was em-
phasized that exact, accurate localization was essential for the removal of
these bodies, and it was stressed that, if circumstances were not ideal for their
immediate extraction, delaved removal was preferable (p. 232). [t was found
difficult to teach and enforce this concept in all forward hospitals,

an ophthal-

r
=

11. Pacacentesis and similar measures were not emploved in intraocular
hemorrhage unless secondary glaucoma was present.  Intraocular hemorrhage
was usually treated conservatively with bed rest (14 days or more) and binocular
bandages. I secondary glaucoma developed because of hemorrhage into the
anterior chamber, the blood was evacuated through a corneal incision.

12. When enucleation was performed, after the proper interval of delay,
preferably not until the patient bad reached an eye center, operation with
glass-ball implantation in Tenon’s capsule was the procedure of choice.  Evis-
ceration was limited to cases complicated by purulent endophthalmitis or
orbital cellulitis.

13. Drugs were used locally only when indieated.  Atropinization was
avoided as much as possible, because it was thought to inerease the danger of
secondary glaucoma.  Sulfonamide therapy was used routinely in penetrating
wounds of the eye until the introduction of penicillin, which became generally
available in the spring of 1944 When it was used alone and not in combination
with sulfa drugs, a somewhat higher incidence of ocular infections was observed,
possibly because of the lesser penetrating powers of penicillin.

With the exeeptions just stated, the policies emploved in ophthalmic
surgery in the Mediterrancan Theater of Operations followed in general the
policies followed in civilian ophthalmologie practice.  Sinee the level of eivilian
practice is high, the level of ophthalmologic practice in the Mediterranean
theater was, on the whole, equally high, particularly in the later months of the
war when there was more general appreciation of the special problems of
military ophthalmology.

+Cirendor Letter No. 3, Oftice of the Surgeon, Headquarters, North African Theater of Operations, 1 July 1944, sub-
jeet: Penicillin Therapy in Wound Muanagement, Surgieal Disease, Burfis, and Anaerobic Infections,
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SPECIAL CONDITIONS AND PROCEDURES

Ax pointed out elsewhere (p. 78, at the time of the survey in January and
February 1944, intraocular foreign bodies were not being managed in all
instanees as promptly or ax well as they should have been. The ratio of lost
eves to the total number of perforating wounds and intraocular foreign bodies
was not available at the time of the survey, and, perhaps, beeause of the
numerons variables, the ficures will never be of absolute value. The impression
was obtained. however, both from this survey and from observations at the
ith General Hospital, that the loss of injured eves was higher in the Army
than in eivilian and industrial practice.

Corneal lncerations were not always properly sutured.  Iridectomies were
not alwavs well performed.  Conjunctival flaps were not applied as often as
they should have been. Tmobilization of the injured exve with binocular
bhandage or pinhole spectacles was seldom advised or earried out.

Primary suturing of lacerated lids was generally well done. Good suture
material was available, and ophthalmologists and plastic surgeons worked in
excellent cooperation, with plastic surgeons doing the work in hospitals to
which ophth dmologizts were not assigned.

Enucleaiion

So far as could be determined, no instanee of sympathetie ophthalmia
had occurred in the theater up to the time of the 1944 =urvev. The exacet
incidence of this complication following perforating wounds of the eye is
debatable. Duke-Elder * estimated it at 2 pereent. The statisties, however,
arve always qualified by the fact that the most dangerous eves, in which sym-
pathetic ophthalmia might be expeeted to oceur, are usually removed before
the period of danger begins,

Up to February 1944, 78 patients were received at the 6th General Hos-
pital after the removal of an eve.  In 21 additional cases, enueleation was
performed at the hospital after an interval of 3 weeks had elapsed sinee the
eve was injured.  In 4 of these eases, vision was redueed to nil in the injured
eve more than 3 weeks before the enucleation, which meant that in cach of
these 4 patients there had been an unnecessary risk of svmpathetie disease,
since vision had already been lost in the alfected eve.

Criteria for delayed enucleation.— It is a sound general prineiple that
eves should be enueleated in relation to a theoretie ideal curve (fig. 7) extend-
ing over a d-week period. With few exceptions, all injured eves destined for
blindness should be removed before the 21-day deadline: the few exceptions
are those eves in which the chanee of regaining useful vision outweigh the
real danger of sympathetic disease.  About 95 pereent of all eves which must
be enucleated can be managed aceording to the ideal curve. A few eyes will

*Duke-Elder, W, 20 Teathook of Ophthalmology. St Louis: Co V. Maoshy Co., 1149,
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Fravre 7.—Camulative frequeney chart representing time interval between eye injury and
cnucleation (curve based on 76 cases at 6th General Hospital and ideal curve).

have been completely avulsed by injury, and others, with severed optic nerves,
will have been excised as part of the initial debridement.  Otherwise, the
very gradual rise in the ideal curve during the first week after wounding sug-
eests that no eves need be enucleated during that period.  The majority
should, however, be removed during the third week, which permits a 2-week
chance of recovery without, at the same time, risking svmpathetic discase.
Enucleation is not more diflicult because of the period of delay, and, when
this practice was followed during the war, it usually permitted evacuation to
a better staffed hospital for a second opinion.  The comparison of the ideal
curve of enucleation with the curve of the cases observed at the 6th General
Hospital indicates that enucleations in the Mediterranean Theater of Opera-
tions during World War I were being carried out too soon after wounding,
particularly during the first week.

Technique.— T'he ophthalmologic survey made in January and February
of 1944 showed that reconstruction of orbits by implantation of Mules’ glass
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spheres was not being practiced often enough and that the omission was di-
rectly responsible for numerous badly shrunken orbits. This procedure, to be
successful, must be done at the time of enucleation. Secondary implantations
are dillicult and seldom are successful.  There were several reasons, however,
for the omission.  One, which was later corrected, was the original faulty
distribution and deficient supply of Mules’ glass spheres. Another was toe
carlyv cnucleation, often in hospitals in which spheres were not obtainable.
The final reason was that many ophthalmologists lacked experience in, or
were unfamiliar with, the procedure of implantation.

Up to the time of the survey, glass-ball implantation had been omitted
in 43 of the patients received at the 6th General Hospital after enucleation
had been done elsewhere.  Spheres had been implanted after 17 enucleations
performed at this hospital, with suceessful results in all but one ease, in which
extrusion occurred as the result of a mild wound infeetion.  Although one of
of the patients had previously had an evisceration, it was still possible to
exeise the remaining selera and implant the glass ball suecessfully.

In the final survey of material from the 6th General Hospital, it was
found that the following techniques had been employved in the 132 enuclea-
tions performed on 130 patients whose eves had been removed in the course
of the war: Simple enueleation, 55; enucleation with implantation of glass or
plastic ball, 60; reimplantation of glass ball, 3; and evisceration, 5. In the
remaining nine cases, there was no information available concerning technique.

Intraocular Foreign Bodies

The ophthalmologic survey made in the winter of 1944 revealed that
intraocular foreign bodies were not being treated properly, chielly beeause
they were not being treated as promptly as they should be.  In a series of
28 cases treated at the 12th General Hospital between February and October
1943, the time interval between injury and operation was found to have var-
ted from 3 to 40 days and to have averaged 15 dayvs, though only three of
these casualties had other injuries which would have prevented their prompt
evacuation to competent ophthalmie surgeons.  In many of these cases, long
periods of delay had permitted the foreign body to become so firmly fixed
i organizing blood clot and exudate that the optimum anterior extraction
technigue (drawing the foreign body forward around the lens and through
the pupil, with extraction through a corneal inecision) was impossible with a
magnet, while at the same time the risk of detachment of the retina by adhe-
sion to the foreign body was introduced.  All 14 of the foreign bodies eventually
removed in this series of 28 cases had to be removed by seleral ineision, which
many ophthalmologists regard as a much less desirable technique.

Between 1 Mareh 1943 and 1 February 1944, 18 soldiers with intraocular
foreign bodies not removable by the hand magnet by the anterior route were
received at the 6th General Hospital.  They constituted 0.12 percent of the
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hospital admissions and 0.78 pereent of the battle easualties received during

t rtod. Over the same pertod of time, 78 soldiers were admitted after
‘ ion had been performed. It is not known how many of the enueleated
‘ aere injured by perforating forcign bodies which either had not been

removed or had causeq such damage to the eveball that enueleation was neces-
sary, but experience and observation suggested that carly treatment might
have spared at least some of these eves.

What has been said does not, of course, imply that the removal of foreign
bodies from the eve was an emergeney procedure which could not be delayed.
Generally speaking, the sooner such objects ean be removed, the better, but
the operation could be undertaken (or should have been undertaken) only in
hospitals staffed and equipped for such an undertaking, for which roentgenologic
localization was practically always necessary.

The rapidity with which foreign bodies beeame firmly embedded in tissues
is not accurately known, though it is known that the time varies with the

tissue concerned, the si” + shape of the foreign body, and the amount of
hemorrhage surroundi "~ Tere the period of time plotted against the
rapidity of embedding, 1+ .-+ bable that the curve of embedding would rise

rapidly during the period of lood clotting but only slowly thereafter.  In the
absence of infection, which was 1.0 a great problem in World War 11 because
of the use of chemotherapy and antibietic therapy, it therefore made not great
diflorence whether the foreign body wos removed between the second and sixth
hours after wounding or between the second and sixth dars. Frank intraocular
suppuration occurred only in those eves v hich were heavils inoculated with
virulent organisms, and it is doubtful that early removal of f¢eign bodies would
have saved many of these.  On the other haud, some eves v ere undoubtedly
lost in the carly days of World War 11 in the Mediterranean "heater of Opera-
tions beeause the removal of foreign bodies was unnecessarily delayved.

Initial damage.— The great majority of soldiers struck by flying bits of
metal or other objects experienced enough pain and disability to report for
medical care as promptly as possible.  The initial damage to the eye, however,
could not always be estimated at the time of injury or even for a few days
thereafter.  Records made by competent ophthalmologists often showed no
vision on the first examination, while examination a few days later showed
definite light perception.  For this reason alone, immediate enueleation was
not warranted except in extensive injuries in which it was part of the general
debridement.

Wounds of the lens, per se, did not justify immediate enucleation though
they strongly influenced the decision for it if other injuries precluded the
possibility of clear media to a normal macula.  Wounds of the ciliary body,
as had long been recognized, were the most dangerous of all injuries from the
standpoint of the development of svmpathetic ophthalmia, and their presence
also weighed heavily in favor of enucleation.

Intraocular hemorrhages made examination difficult and prognostication
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uncertain, It was important to determine their extent and exact location,
These hemorrhages might be from the retinal or uveal cireulation and might
oceur i the anterior chamber, vitreous, retina, or uveal tract. It was fouand
best to evacuate blood from the anterior chamber promptly by surgieal measures
if the hemorrhages were associated with glavecoma.  Hemorrhages into the
vitreous showed great variation in the rapidity and degree of absorption, but,
with the exceptions noted, it was bext to give them every opportunity for
spontancous absorption.  Choroidal hemorrhages were usuallv extensive and
quickly eaused ivreparable damage to the overlvine retina. - When they were
present, the prospeets for a veturn of useful vision were poor.

Beeause more anteviorly situated hemorrhages obseare the view of deeper
hemorrhages, it was necessary for examiners to relv on subjective examinations
to determine the extent and loeation of deep bleeding.  Sinee the prognosis for
hemorrhage into the vitreous is quite different from that for hemorrhage into
the subchoroidal space, it was particularly important to differentiate between
them.  Differentiation could often be made by examining the visual ficld with
a point source of light of low intensity.  The May or National ophthalmoscope,
after the condenser had been removed from the bulb, proved an ideal test
ohjeet,

Nature of the forecign object.- ISarly in World War I, it was learned that
the inereaszed veloeity of flving missiles resulted in a different kind of wound
from that previously encountered in wartime. A tiny shell fragment, with a
wound of entry so small that it defied deteetion, often eaused explosive destrue-
tion of tissues underneath the surface.  This was as true of ocular injuries as
of injuries elsewhere in the body.  Many eves were struek by foreign bodies
which. while minute. were of sueh high veloeity as to cause eatastrophie injuries
to the retina and choroid.

The nature of the foreign bodies encountered in World War 11 also differed
materially from the nature of those encountered in civilian practice.  In
civibian practice, one usually found single chips of metal from chisels, hammers,
rivets, nails. and the like, with an oceasional nonmagnetic birdshot or fragment
of copper detonation eap.  In contrast, during the war, multiple foreign bodies
were seen by all military ophithalmologists.  Many eves contained both mag-
netie and nonmagnetie particles.  In addition, though this was not realized
until examinations had been made in the Army Institute of Pathology, many
eves contained secondary foreign bodies such as particles of paint, veeetable
matter. skin, and cilia, ecarried in by the primary missile.  Preoperative
knowledge of these facts would undoubtedly have hastened the decision to
enucleate many eves.

Before the war, there was general understanding that foreign bodies vary
greatly in their toxicity to tissues. Those of high atomice weight are unusually
inert.  Gold, silver, and platinum are well tolerated within the eve.  Lead
and zine are less well tolerated.  Copper and iron, especially soft iron, oxidize
rapidly and cause the well-known clinical pictures of siderosis bulbi and chaleosis.
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World War I1 brought to the attention of nilitary ophthalmologists some
less well-known materials, Plexiglass and other plastic materials often caused
no intraocular inflammation whatever.  Bits of rock and <oil were frequently
blasted into the eves by mines and <hells exploding in the ground. When
dozens of these bits were embedded in the cornea at ditferent depths, the rela-
tive toxicity of the various fragments could be studied with the shit lamp.
Limestone particles invariably caused edema and softening of the surrounding
cornea and attracted blood vessels rapidly.  Also, the tracks of entry remained
<oft and unhealed.  Crystalline roeks. =<uch as granite a1 quartz, eaused
almost no reaction and usually were well tolerated.  Sinee an anadogous tissue
reaction oceurs when foreign bodies of this Kind are intraocular, it was readily
understood that there was a great variation in the degree of endophthalmitis
caused by different tvpes of rocks and minerals,

Criteria for removal. There are probably no magnetic foreign bodies
which defy removal with magnets and with the anterior and posterior ap-
proaches available to the modern ophthalmie surgeon.  The first prineiple in
the removal of a forcign body, however, ix to do no harm. Tt was repeatedly
demonsteated in World War IT that harm could be done by too ereat zeal in
attempting the removal of these particles, especially in the absence of proper
diagnostic and surgical equipment and of competent ophthalmic personnel.

Nonmagnetie foreign bodies present different problems and must be re-
moved cither under diveet vision or, if this is impos=sible, under indirect vision
with the aid of ~ome ingenious deviee like the Thorpe endoscope. Loealization
of the body must be of pinpoint aceuracy to avoid failure or calamity.  These
requirements could not always be met under military conditions,

Route of removal. Even before the outbreak of World War [T, the
pendulum had swung <o far from the anterior toward the posterior route for
the removal of foreign bodies that many surgeons were inelined to use the
latter exclusively.  Some were actually unfamibiar with the anterior route,
and others were unwilling to admit that it had any place in surgerv.  Perhaps
the intimacy with the posterior =egment of the globe gained through operations
for detachment of the retina had given ophthalmie surgeons a feeling of security
in incizing normal retina and choroid to extract an underlving foreign body.
On the other hand, many =surceons continued to think that, regarvdless of its
loeation, 1t was far wizer to draw a foreign body forward into the anterior
chamber and extract it through a corneal incision.  Only when this procedure
had failed, after repeated attempts on suecessive dayvs, did they believe it
justifiable to resort to posterior sclerotomy. The pars planum approach
advocated by Verhoefl was devised to minimize operative injury in just such

CUSES,

All of these faets had to be taken into consideration by military ophthalmic
=urgeons,  Each method obviously had its advantages as well as its disadvan-
tages and dangers,  When the sclera, uvea, or retina 1s meised, there is alwayvs
danger of hemorrhage, though the risk is reduced by prelimmary diathermy
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coagulation of the sclera and underlving blood vessels.  Detachment of the
retina, which oceurs in a detinite number of patients who have had posterior
operations, offers little hope of cure. presumably beenuse solid vitreous actually
separates the retina from the choroid. The danger of svmpathetic ophthalmia
ix shightly inereased by posterior segment operations, the danger probably
being greater in ineisions through the ciliary body than in those through the
chorotd.  Anterior route extractions, on the other hand, can cause the retina
to be torn or even pulled off when the foreign body is firmly embedded in it or
is attached to it by inflammatory adhesions,  There is also a possibility of
injury to the clear lens, though this danger can be avoided by using care in
planning the path of the fragment as it is withdrawn.  The anterior route is
less dexirable for large foreign bodies, which cause extensive tearing of the
zonule.  Danger of svmpathetic ophthalmia is ot especially inereased by the
additional keratotomy.

Under ideal circumstanees in military surgery, a foreign body seen in the
vitreous with no attachment to the retina was removed by a carefully executed
anterior extraction, which was still the operation of choice even when hemor-
rhage or cataract obseured the object.  On the other hand. foreign bodies under
or in the retina or attached to it were most often removed by divect seleral in-
cision, although it had to be borne in mind that cach of these patients was then
a candidate for potential detachment.

Sinee soldiers were often literally spraved with hundreds of fine fragments
from a single exploding shell, bomb, or mine, both eves were often injured by
multiple foreign bodies.  In an oceasional ease, a single wound of entry was
associated with the presence of many intraocular foreign bodies.  In one such
case, a sergeant, strafed by low-flving enemy aireraft, continued fiving his 50-
caliber machinegun until he was severely wounded.  One eve was completely
destroved.  In the other was a single 3-mn. wound of the cornea, b serttered
over the entire surface of the s and lens were myriads of particles which had
the appearanee of lead.  The exve remained velatively quiet for 14 dayvs.  Then
a purulent endophthalmitis suddenly developed, which completely destroyved
the globe.  Roentgenologic examination of the enucleated globe showed more
than 50 individual particles. The only possible explanation of such njuries
scems to be that the eve was perforated by molten metal, which seattered
through the aqueous as it solidified.

Apparatus and instruments.- The Carney locator (p. 241) supplied useful
information concerning the loeation of foreign bodies.  Ttwas of value in deter-
mining the point on the selera nearest to the foreign body and. therefore, in
determining the proper site for incision.  lis use also reduced the number of
roentgenologie examinations required and sometimes eliminated them entirely.
In the opinion of many observers, however, this locator supplied no informa-
tion which could not equally well be obtained by precise roentgenologie loeali-
zation. It was of no value when the foreign bodies were nonmagnetie.  Details
of localization are discussed elsewhere (p. 236).
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The Lancaster hand magnet, which was authorized for every United States
Army hospital, proved exceedingly useful. The fact that each instrument had
its own rectifier and that the entive assembly fitted into a small compact case
made this type of magnet especially useful in hichly mobile hospitals.  The
Lancaster hand magnet is not designed to exert a constant magnetie foree over
a long period of time, and many instruments were burned out by operators who
did not understand that, if a foreign body was not attracted the moment the
switch was turned on, 1t would not be attracted by keeping the current flowing
through the magnet until the eoils beeame hot.

Giant magnets were principally useful in anterior route extractions. Be-
cause of their size and weight, their use was practical only in lavge, fixed hos-
pitals.  They had not been provided in the Mediterranean theater when the
first survey was made, and it was therefore impossible at that time to extract
small and only shightly magnetie intraocular foreign bodies (p. 54). Even-
tually, this lack was corrected.  Lancaster’s model, which was made available
to specially designated Army hospitals, was equipped with a large motor gen-
erator.  Unfortunately, it had no direet switeh or cutofl between the converter
and the magnet, which would have given the operator the advantage which
comes with the imtial inflow of current through the coil.  These switches were
usually added by electricians assigned to the hospitals.

The One-Eved Soldier

The problem of supplyving artificial eves in the Mediterranean  theater
(p. 60) was baxically the problem of what to do with the men who needed them.
Untl the end of the war, men who had been inducted with only one eve con-
tinued to enter the theater. These handicapped men were assigned to suitable
duties and  thereafter demanded no special consideration other than  their
requirements for prosthesis.

An entirely different problem was presented by soldiers who had lost an
eve in service, particularly if the eve had been lost in combat.  No general
poliey for the disposition of these men was ever established in the theater, and
in Mayv 1945, when the fighting in Italy ended, there was still no agreement
about how best to handle them. At that time, 41 ophthalmologists were asked
for their opinions.  Of these, 13 did not express an opinion, 14 believed that
these men should be returned to the Zone of Interior, 9 believed that they
should be assigned to Iimited duty in the theater, and 5 were of the opmion
that each ease should be judged on its own merits.  Actually, of a total of 258
men who had lost one exe, 49 had been retained in the theater with imited-duty
assignments, and 209 had been evacuated to the Zone of Interior.

Ophthalmologists in favor of evacuating one-cved soldiers to the Zone of
Interior based their opinion on both practical and sentimental reasons, as
foilows: There was a lack of rehabilitation facilities in the theater: one-eyed
soldiers were frequently assigned to inappropriate duties and as a result were
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discontented. were always reporting on sick eall, and were generally bad in-
fluencesyand there was alwayvs the possibility of serious injury to the remaining
exe, or to the man himself. or to his associutes beeanse of his handicap: and
stmifar reasons.  The lack of prosthesis in the theater, which was a valid
reason for evacuation in 1943 and early in 1944, disappeared when a supply of
artificial eves was received later in 1944,

The arguments advanced by ophthalmologists who believed that men who
had lost an eve should not be evacuated to the Zone of Interior were as follows:
H the man had a <kill which could be advantageousty emploved, or could be
tancht one, he <hould be retamned in the theater. There would be less chance
of hix developing neuroses or unwholesome mental attitudes if he was kept at
work and his defeet was deemphasized.  Actually, one-eved men were more
useful to the Army than men with chronie mastoiditis, otitis media, or other
conditions requiring continuing  treatment in outpatient dispensaries and
imdirmaries. Tt was, of course, essential that those responsible for the man's
assighment and guidance should understand the limitations imposed by loss of
depth perception and visual tield, as well as the difficulty in judging distance
and the fact that the use of a single eve may be faticuing if acute visual dis-
crimination is necessary in the work assigned.

This problem was not =atisfactorily settled and was still a problem when
the fichting ended.

Diseases of the Eve

Generally speaking, the dizeases of the eve encountered among soldiers in
the Mediterranean theater were much the same as those which would be
encountered in men of a similar age group in civilian life."

Epidemic conjunetivitis, espeeially the variety caused by IHemophilus
rufhienzac, presented no problem, although the disease assumes large proportions
every summer (Julv-September) among native inhabitants of North Afriea, as
well ax among Europeans residing there.  Only three eases were seen at the
tth General Hoxpital, and other installations reported an equally low incidence,

The almost complete absence of trachoma among United States troops in
a trachoma-infested region was alko notable.  Only 8 cases were observed at
the 6th General Hospital during the 11 months of its operation at Casablanes
in Freneh Moroceco, and 5 of these had been contracted prior to foreign service.
These cases occurred in 14251 hospital admissions and 2,787 ¢linie entries.
The figures do not include civilian workers and prisoners of war seen in the
hospital.  Each ecase of trachoma was  evaluated individually.  Routine
transfer to the Zone of Interior was not the praetice.

No case of gonorrheal ophthalmia was diagnosed, in the hospitals surveved
in the Mediterranean theater, nor was a single instance of epidemic kerato-

A statistieal presentation of diseases of the eye in the United States Army during World War I is contained in
appetedin A, ppe =055,
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conjunctivitis (shipworkers’ conjunctivitisy seen.  The oceasional ease in which
this dingnosis was made did not seem to conform with the aceepted deseription
of the disease.

The ophthalmologie survey conducted in the NMediterranean theater in
the winter of 1944 revealed that the care of patients with the ophthalmologie
disease of nontraumatic origin was generally satisfactory.  Only four significant
errors of treatment were observed:

1. There was a tendeney to overtreat ocular inflammation, particularly
conjunctivitis and keratitis of obscure origin, and mechanical irritation caused
by the treatment was therefore prolonging the natural course of the disease in
some instances,

2. Drugs were sometimes used injudiciously.  This comment applied
particularly to the general and continued use of Butyn Sulfate (butweaine
sulfate) and Metaphen (nitromersol) oimntments. These were the only oint-
ments other than yvellow oxide of mercury (to which many ophthalmologists
have a strong prejudice) available in the Mediterranean theater i the fiest
months of fighting.  Any local anesthetie applied to corneal epithelium cheeks
it metabolism and inhibits its regeneration, and the use of these ointments
often caused corneal damage (p. 56).

3. Frequently, no local medication was supplied to casualties during
evacuation.  This omission was particularly harmful if they were in transit
for 24 hours or more. It was also particularly harmful if eves were inflamed
and required mydriasis. o several instanees, men in this eategory amived at
the 6th General Hospital with complete posterior svnechiae of the iris.

1. There was a rather general failure to recognize herpes simplex corneae
(dendritie keratitis) and to treat it properly.  Patients with this discase were
observed in almost every hospital and only exeeptionally were they being
properly treated.

STATISTICAL DATA

In all wars, the regional incidence of body wounds has corresponded roughly
to the relative surface expanse of the various parts of the body. This is not,
however, true of the eve.  The frontal view of the body silliouette comprises
approximately 4.2 square feet, of which the profile surface of the spherieal eye-
ball constitutes only 0.1 percent (0.78 square inch).  The incidence of ocular
injuries in warfare is at least 10 times higher than would be anticipated from
their surface expanse.  Injuries of the eve, furthermore, are alwayvs important.
A small corneal abrasion or a minute foreign body under the lid could com-
pletely disable the soldier from a military standpoint, while a perforating wound
of the g¢lobe, even by a minute foreign body, always required evacuation.
A similar wound of a less vaulnerable part of the body might not have this result.

When the ophthalmologic survey was undertaken in 1944, it was found
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that aceurate statisties concerning eve injuries were not available for the
following reasons:

1. The hospital registrar’s form for reporting injuries had no provision for
injuries of the eve, which were therefore entered, with complete loss of their
identity, under other regional eategories, chiefly maxillofacial injuries.

2, 1 the patient had multiple injuries, as he frequently did, classifieation
was under the eategory of the most extensive wound, which was nov usually
conxzidered to be the eve injury.

3. 1t was not practieal for the survevors o colleet statisties in the varvious
hospitals visited.  The evacuating process was a continuing one and was
specded up during periods of military activity so that the same patients would
probably have been encountered in more than one hospital and counted more
than once.

Two plans were therefore adopted to secure the obviously essential data
concerning the incidenee of diseases and injuries of the exe in the Mediterranean
theater:

1. The records of the 6th General Hospital, to which the ophthalmologist
who made the survey had been attached for 11 months, were used as souree
material. From 1 March 1943 to 1 February 1944 a total of 14,281 patients
had been admitted to this hospital. It had functioned both as a general and
as a station hospital and had evacuated patients direetly to the Zone of Interior.
In addition to the official Army records of diseases and casualties, there were
available, in it, the completely independent records Kept on the ophthalmologie
serviee for each patient treated.  These independent records provided informa-
tion not available on the official Army forms,

2. A spot check was made on a seleeted date (20 Mareh) of all hospitals
in the theater to count patients under treatment on that special day for diseases
and injuries of the eve.

These methods proved so satisfactory that the records of the 6th General
Hospital were used for a final survey of ophthalmologie materal in the theater,
and three additional spot cheeks were carried out 25 June 1944, 25 September
1944, and 25 February 1945 (table 3).

Total Theater Material

The spot cheek of all hospitals in the Mediterranean theater on 20 March
1944 revealed the total hospital census from all eauses to be 33,861 (table 3),
of which 672 cases (1.98 percent) were diseases and injuries of the eve. A
breakdown of these figures showed that, at this time, discases of the eve ac-
counted for 1.68 pereent of all admissions for disease, non-combat-incurred
injuries of the eve accounted for 2.06 pereent of all such injuries; and combat-
incarred injuries of the eve accounted for 2.61 pereent of all combat-incurred
injuries. These proportions varied somewhat in the subsequent  cheeks

(table 3).
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O0th General Hospital Material

The records of the 6th General Hospital for the 1t-month period ending

1 February 1944, supplemented by the special records kept on the ophthal-
mologic serviee, indicated that in this general hospital, which functioned ai
the end of an evacuation chain and served as a special eve center, the proportion
of patients admitted primarily for injuries and diseases of the eve constituted
3.5 pereent of 14281 admissions. B ttlecimeurred injuries of the eve, which
were frequently associated with other mjuries, constituted 4.1 percent of all
batte-incurred injuries.

A consolidated study of the material from this hospital as indieated for
a 20-month period from March 1943 through December 1944 revealed that,
over this period, of 26,223 total admissions for all causes, 1,936 (7.38 pereent)
were for injuries and diseases of the eve (table 3). These figures are exclusive
of 1.090 patients treated in the outpatient clinies. They are also exclusive of
the 3,075 patients for whom refractions were done and for 13574 of whom
(44.68 pereent) glasses were ordered. The total number of patients seen in
the eve clinie amounted to 6,101, The total number of visits to the clinic was
14.493.

Of all exve patients admitted to the hospital, 241 {12.45 pereent) were battle
casualties, 255 (13.17 pereent) were admitted for aceidental injury, and 1,440
(74.38 pereent) for disease.

A comparison of the figures from the 6th General Hospital (table 3) with
the figures for all the hospitals in the theater (secured by the spot checks and
Iater averaged) reveal that at the 6th General Hospital (1) diseases of the eve
formed a higher pereentage of admissions for disease (9.84 as compared with
1.81 pereent): (2) aceidental injuries of the eve formed a higher proportion of
admissions for aceidental injuries (5.66 as compared with 1.97 percent); and
(3) combat-incurred injuries of the eve formed a higher proportion of admissions
for battle-incurred injuries (3.40 as compared with 2.59 percent).

There are several possible explanations for these diserepancies. One is
that the proportions of various ocular conditions were naturally higher in a
general hospital than in a group of installations which included hospitals in
forward arcas.  Since men with eve injuries required prolonged hospitalization
they were quickly evacuated from the front to eve centers. A scecond reason
is that, for a part of the period in question, the 6th General Hospital functioned
as 1 of the 6 specialized eve centers in the Mediterranean theater. The most
important reason, however, is that the records of the hospital were more accurate
than the records of the whole theater because a special effort was made by in-
terested personnel to keep them complete and accurate.

Combat-incurred injuries.— Of the 241 patients with battle-incurred
wounds of the eve admitted o the 6th General Hospital over the 20-month
period in question, 33 had to be evacuated to the Zone of Interior because of
these injuries.  Only 21 patients in the entire group had mjuries limited to
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the eves. In 134 of the 241 cases, the injuries were eaused by foreign bodies,
which were intraocular in 56 ecases, intraorbital in 37, and intracorneal in 41,
In 15 of the corneal injuries, fragments were present in both eves, Twenty-
five patients had perforating wounds of the eve without retention of foreign
hodies.

In 5 percent of the 241 battle-incurred ocular injuries, no information at
all was obtainable concerning how the wounds had been incurved.  Information
was not always preeise in the remaining eases, but the hixtories suggested that
43 pereent were caused by shell fragments, 26 pereent by mines, 17 percent
by gunshot wounds, 7 pereent by grenades, and 1 pereent each by shellblasts
and by burns.

Non-combat-incurred injuries.— Of the 255 patients with non-hattle-in-
curred injuries of the eve, 30 had to be evacuated to the Zone of Interior beeause
of these injuries.  In 194 caxes, the injuries were uniocular.  In 20 percent of
the patients, the ocular condition was the result of injuries sustained before
mduction.  Burns, vehicular zecidents, fist fights, sports;, mines and grenades,
shellblasts, gunshot wounds. and aireraft aceidents and explosions were responsi-
ble for the remaining cases, in that order of frequeney, in addition to the 26.5
pereent which resulted from miseellancous causes.

Of the 34 injuries in this group caused by foreign bodies. 21 were in the
cornea, 9 were intraocular. and 4 were intraorbital.  Thirteen patients had
perforating wounds of the eve without retention of foreign bodies.

Diseases of the eye.— Of the 1,440 patients admitted to the 6th General
Hospital beeause of ophthalmologie disecase (table 3), 48 had to be evacuated
to the Zone of Interioe for the following reasons: Chorioretinitis, 28: macular
degeneration, 6; iritis, 6, which in 3 instances was unclassified: cataracts, 3;
optic atrophy. 2; and macular edema, glaucoma, and corneal dystrophy, 1 each.

Operations.—\ total of 382 operations, 114 of which were major pro-
cedures, was performed on the eve serviee of the 6th General Hospital during
the 20-month pertod under consideration.

Blindness and impairment of vision.—T'wenty-seven patients seen at the
6th General Hospital were industrially blind in both eves,” 15 from battle
injuries, 1 from a non-batte-connected injury, 4 from discase, and 7 from
amblyopia.  In two instances, both eves had been enucleated.  In the 18 other
cases (exelusive of the 7 cases of amblyvopia), 6 men had light perception in 1
eve and vision from 1/200 to 6,200 in the other: 4 had vision of 20/2001n 1 eve
and from 20/200 to 20,70 in the other; and 8 had vision of 20/100 in 1 eve and of
20 70 in the other.

Sixteen patients observed at the hospital had been indueled into service
with only one eve. Three hundred and cighty-five were industrially blind in

T Industrial blindness, which i< gsed in this volume in its usnal significance, is an aceepted term generally employed
to designate the status of an individiaal whoe no lenger has sutficient vision to earmn a livelihowd because his eyes have been
damaged by disease or injury. It imphes a visual loss up to 20,70 or more.  Industrial compensation is usually based on
this definition of blindness.

$137H5°- 57 - 8
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one eve, though with few exceptions most of them had normal or almost nor-
mal vision in the other eve.  Of the 385 patients, 104 suffered from ambly-
opta.  One hundred and forty-two of the remainder were totally blind in the
affected eve, eleven had only light perception, six could sce only shadows,
forty-four had vision from 1 200 to 18 200, thirty-four had vision of 20 200, and
forty-one viston from 20 100 to 20 70.  Three hed aphakia.  Exclusive of the
104 patients with amblvopia. 154 had sustained their unilateral blindness in
combat and 72 in accidental injuries.  In the remaining 55 cases, the blindness
was the vesult of disease. The greater majority of the patients who had sus-
tained their injuries aceidentally had normal or almost normal vision in the
other eve.

Thirty-six patients were seen with hysterieal amblyopia.  This condition
is functional, not organie, and the prognosis in most eases was good.

Enucleation, evisceration, and phthisis bulbi.— Two soldiers treated at the
6th General Hospital during its period of activity were submitted to bilateral
enueleation, after vision in both eves had been completely lost.  Sixteen of the
one hundred and forty-four others had suffered the loss of one exe before in-
duction into service.  Ninetyv-nine of the enucleations were required because of
battle injuries and the remainder beeause of aceidentally incurred injuries.
Among the battle-incurred injuries were 27 instances of intraocular and 8 of
intraorbital foreign bodies with contusion of the globe, 11 ruptures of the globe,
and 4 instances of phthisis bulbi.  Three other patients with unilateral phthisis
bulbi were discharged without operation. It is not clear why enucleation
should have been carried out in 11 instances of cataract, 9 of corneal foreign
bodies, and 5 of glaucoma.

The wounding agents in the 99 battle-incurred injuries which required
enucleation included shell and mortar fragments in 35 instances, gunshot and
machinegun missiles in 22, shell fragments in 16, mine explosion in 12, gre-
nades in 6, a bomb in 1, and unknown agents in 7 (all intraocular foreign bodies).
The 31 accidentally incurred injuries which required enueleation were caused
by boobytraps in 7 instances; baseballs, rocks, and other objects, in 7; acei-
dents on the rifle range, in 5: improperly handled tools, in 4; shell fragments,
in 3; and a jeep accident and a blow from the branch of a tree, in 1 case each.
In the remaining 3 cases, the injuries had been sustained before the men entered
service.




CHAPTER V

Administrative Aspects of Ophthalmology in the
European Theater of Operations

Derrick . ) ail, M. D.

DEVELOPMENT OF THE CONSULTANT SYSTEM

The first senior consultant in ophthalmology in the European Theater of
Operations, Lt. Col. (later Col) Derrick T Vail, MO, reported for active
duty at Walter Reed General Hospital 9 September 1942, and reached his
overseas station in Cheltenham, England. 2 October 1942, On 29 March
1945, he was succeeded by Lt. Col. James N. Greear, Jr., MC, who served
until the end of the war in Europe.  Like other consultants whose indocetrina-
tion in Army matters was brief, both in the Zone of Interior and overseas,
the first senior consultant in ophthalmology in the European Theater of
Operations found that his immediate usefulness would have been greater if he
had veceived more adequate training in Army procedure and similar non-
medical matters which, during active warfare, play so important a part in
the development of professional policies.

Functions of the Senior Consultant in Ophthalmology

The senior consultant in ophthalmology in the European Theater of
Operations was charged with overall responsibility for the professional care of
ophthalmologic casualties in that theater and with the development of profes-
sional policies relating to their care. He coordinated hospitalization plans,
training, and supply with the appropriate divisions, and, in conjunction with
the Supply Division, Office of the Chief Surgeon, he was in charge of the
optical program, which was concerned with the supply of both spectacles and
artificial eves. It was his function to maintain liaison and cordial relationship
with his Allied colleagues, to attend medical meetings, and to act as a member
of the various subcommittees of the National Research Council of Great
Britain which were concerned with ophthalmologic matters.  He was person-
ally consulted on difficult cases, not only in the United States Army but also
in British, French, and Belgian Armies. He examined persons filing claims
with the United States Government for ocular damage, investigated the
circumstances, and reported to the Legal Division.  Advice was given as
requested by other divisions of the Office of the Chief Surgeon, European

Theater of Operations.
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Most of all, however, the duties of the senior consultant were concerned
with the dissemination of information to, and the supervision and evaluation
of. ophthalmologic personnel in the Kuropean theater. This was accomplizhed
by frequent visits to the various installations and by personal contaet w'th
the oflicers working in this field.  In the base and rear areas, he was supphed
with adequate transportation and could move about at will.  When, lata
after D-day, similar visits were made in army areas, permission first had to he
obtained from the army headquarters concerned.  As a rule, there was no
difficulty in obtamming this permission, and freedom of movement within army
arcas was generally granted.  On the other hand, it secemed incongruous to
some that sentor stafl officers at the theater headquarters level, including
consultants to the Chief Sureeon, were sometimes administratively vestricted

by subordinate commands in forward areas from carrving out ' erall
theater responsibilities. This was not a wholly satstactory st s,
It s highly desirable that a senior consultant in any specialty ~t be

recognized ofllcially by virtue of his mission, should be provided with high-
priovity transportation, and should move about with the utmost freedom
consistent with the tactieal situation.  Only under such an arranecement can
the best professional care be provided for casualties. The consultant should
be trusted not to abuse his position.  If he does, he should be removed from i,
but. as long as he occupies it, there should be no restrictions upen his ace
to installations and medical oflicers within the army arvea.

Regional Consultants

When the first senior consultant in ophthalmology avrived in the European
theater there were only =ix United States Army hospitals in the United Kingdom
Base. and supervision of the ophthalmic work in all of them could readily be
accomphished.  As the theater grew in size and additicnal hospitals arrived,
supervision of all the eve serviees by a single consultant became phyvsically
impossible. At the same time, careful supervision beearae more and more
essential beeause. due to a shortage ot trained ophthalmologists, inexperienced
officers were being required to handle work beyvond their ability. The difli-
culty was overcome by the development of a svstem of regional consultants,
appointed on the basis of professional experience and administrative ability,
the number of whom. after D-day. was sometimes as high as 20, Each of
these regional consultants was made responsible for the supervision of from
5 to 15 general and station hospitals, depending upon the number of installations
in his immediate neighborhood.  In addition, each consultant continued to
carry out his regular duties in his own hospital.

Duties of the regional consultants were, for their respeetive areas, similar
to those of the senior consultant in ophthalmology. They made frequent
visits to the installations for which they were responsible. At cach installation,
they checked over equipment, apparatus, and supplies, making sure that they
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were conveniently placed. correctly used, and maintained in good condition.
They assisted in the handhing of personnel problems. They made ward
rounds and evaluated diagnosiz and therapy.  When requested to do so, they
examined special patients and gave adviee on diagnosis and treatment.  They
dizseminated information concerning changing polictes and iterpreted diree-
tives.  Finallv, within limitations of their assighments, thev carried out any
other funetions necessary to keep the ophthalmologic care of patients in their
areas on the highest possible level.

The regional consultants submitted routine reports to the senior consultant
in ophthalmology and, at intervals, met with him to discuss special problems
and general policies,

PERSONNIL
Ophthalmologists

The method of classification emploved by the NMedical Department to
denote the tramning and experience of medical officers worked very well on
the whole, as far as ophthalmology was concerned.  In most major hospitals,
the ophthalmologists were well qualified. On the other hand, a ficld organi-
zation of the size eventually attained by the European Theater of Operations
inevitably represented a cross secetion of the professional ability which would
be encountered inany similar civilian eross section.  Furthermore, as time
passed, shortages in personnel began to become evident.

The first general hospitals which arrived in the theater, particularly the
affiliated units, usually had competent ophthalmologists on their staffs. This
was not true of the general hospitals arriving later, in whieh, as a rule, a single
officer was assigned to handle both ophthalmology and otolaryngology.  In
most instances of this sort, the officer assigned to cover both specialties was
far better qualificd— was usually well qualified—to handle otolarvngology.
He was seldom well equipped to handle ophthalmology. particulary ophthal-
mie surgery.  In such installations, a natural though unfortunate tendeney
developed to assign much of the ophthalmologic work to the optometrist.
Oceasionally, ophthalmologic experience was developed at the expense of
proper ophthalmologic care for the patients.

In station hospitals, a =ingle medical officer was able to handle otolar-
vngology and ophthalmology quite satisfactorily, beeause ophthalmologic work
in station hospitals was not intended to be definitive.  Furthermore, some
station hospitals had highly competent ophthalmologists on their staffs. There
were few qualified ophthalmic surgeons assigned in the various field armies,
and expert ophthalmologic care could not be earried out satisfactorily.

The situations deseribed warranted and required some shifting of oph-
thalmologic personnel. This was not always easv.  Even though an expert
ophthalmologist might not be needed in a certain hospital, the commanding
officer of the installation, for various local reasons, might not view matters
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in the same light as the senior consultant in ophthalmology, and transfers
were often secured with difficulty. Nor was it a simple matter to effect the
transfer of a relatively high ranking, professionally weak officer from a general
to a station hospital.  Even though such an oflicer, beeause of his limited
training, could best be utilized at the station-hospital level, assignment to
this level was frequently a difficult and complicated matier. since the profes-
stonal position to which an officer of relatively high rank could properly be
assighed usually ealled for an oflicer of lower rank in tables of organization.

In oceasional instanees, the chiefs of surgical services in general hospitals,
under which the ophthalmologic section functioned, had no clear coneept of
ophthalmie surgery, at least until battle casualties began to arrive, and were
opposed to changes in personnel for this reason.

It was not until the policy was developed of grouping general hospitals
into hospital centers that the care of eve casualties became perfectly satis-
factory.  In a hospital group. the probabilities were strong that there would
be two or more competent ophthalmice surgeons on the combined staffs, and
it was usually a simple matter to arrange with the commanding oflicer of the
center that all patients requiring specialized care should be transferred to
the hospitals in which the specialists were stationed.  Hospital centers were
not established until 1943, but their worth was promptly manifest, and they
were particularly useful on the Continent after D-day.

Until late in 1943, when tables of organization were revised, it was only
by chance that evacuation-hospital staffs ineluded medieal ofhicers capable
of carmg for eve disease or injury.  When the revision was carried out, the
shortage of well-qualified ophthalmic medical officers was acute, and an
ophthalmo-otolarvngologic officer was usually authorized.  This officer was
usually an otolaryngologist, not too well trained in his own specialty and prae-
tieally without knowledge of ophthalmice surgery.  Although it was contrary
to policies, a good deal of definitive and mmportant ophthalmic surgery was
performed in evacuation hospitals by oflicers of this caliber.  The result was,
as pointed out elsewhere (p. 77). that enueleations were sometimes performed
without implants into the orbit, primary suture of the exvelids was not always
carried out. innumerable attempts were made to remove foreign bodies with-
out roentgenologie loealization, and even elective muscle surgery was done.
In the Seventh UL S0 Army, where a part-time, unoflicial consultant in oph-
thalmology functioned, these errors were not made.  Experienee showed that
it would have been a wiser poliey to stafl evacuation hospitals with the best
ophthalmologic talent available rather than to coneentrate it in the commu-
nications zone, where, when the easualty was eventually received, there was
not a great deal that even the most experienced ophthalmologist could do
for him. The senior consultant in ophthalmology had no direet authority
in the army area and could do nothing to alter the undesirable situation de-
seribed other than to advise army surgeons and their surgical consultants and
to report matters to the Theater Chief Surgeon for necessary command action.
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Optometrists

In more than 90 percent of the general and station hospitals, one or more
optometrists were assigned to the eve clinte, which was always severely handi-
capped if such an assignment had not been made. These men were of great
technieal assistance to the ophthalmologist.  They carried out refractions under
his direction and were responsible for the adjustment of spectacles and of lenses
inserted in gas masks.  If the officer in charge of the eve elinie was also re-
sponsible for ecar, nose, and throat work, the optometrist frequently carried
out a major portion of the eve work in the clinie, though this was not a de-
sirable situation.

Optometrists showed great ingenuity in compensating for shortages of
cquipment by designing and making substitute items, which proved very
useful.  As time went on, they, like other specialized personnel, began to be in
short supply. Efforts made to identify them throughout various units met
with some sucecess, and, where it was indieated and feasible, they were with-
drawn from whatever nonspecialized positions they were occupying and were
assigr.od to hospitals in which their previous training could be utilized.

Opticians

Opticians also proved useful in eve clinies in the enormous task of fitting
and adjusting spectacles and in the large amount of desk work, especially the
copyving of prescriptions, which forms part of the routine of a busy eve elinie.
When a clinie did not have an op ician on its staff, every attempt was made to
find one who could be withdrawn from a nonspecialized position and utilized
in this specialized capacity.  Frequently, in elinies in which optometrists were
not assigned or in which the work was too heavy for the assigned specialized
personnel, the optician was taught to do refractions under the supervision of
the medieal officer. On-the-job training of both optometrists and opticians
proved surprisingly successful in meeting specialized needs.

Nurses

The assignment to the eve clinie of & nurse trained in ophthalmology
areatly increased its efficieney.  In the operating rooms, less difliculty was
experienced, because rotation of nurses was not the rule in them, but on the
wards the custom in numerous hospitals of rotating nursing personnel fre-
quently ereated difficulties in the care of ophthalmologic patients.  In the
absence of a specially trained nurse, enlisted personnel assigned to the elinie
were frequently trained to handle some of the routine work, especially elerieal.
They also assisted the medieal officer in minor technieal matters, but, no
matter how competent they became, they never fully compensated for the
lack of experienced nurses.  The delicate instruments used in ophthalmologie
work require the most exacting care, which cannot be learned under pressure
and within brief periods of time.
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FACILITIES
Utilization of Space

Eve chinies in general hospitals, station hospitals, and dizpensaries were
more or less of the same general pattern, both in the United Kingdom and on
the Continent,  If the hospital was housed in buildings, the ophthalmologic
and otolaryngologic services generally shared a building, which sometimes was
a nissen hut.  When the hospital was under canvas, a double tent was usually
reserved for these serviees,  The physical setup depended on the preferences
and planning ability of the officer in charge of the eve clinie, and 1t was usually
possible to secure a fair estimate of his administrative capacities by his utiliza-
tion of the space assigned to him,

Ophthalmologic inpatients were usually cared for in wards shared with
otolarvngologic patients, the two groups, however, being separated.  In
occasional installations, ophthalmologic patients were eared for in separate
wards: this was alwavs more desirable, beeause it permitted closer control of
nursing eare and treatment with specialized equipment by the medieal officer
in charge.

Operations were sometimes performed in the general operating room,
sometimes in a rcom in the operating suite reserved for ophthalmology, and
sometimes in =pace provided for this purpose in the clinte.  Operations in the
cliniec were desirable, in one respeet. in that they permitted complete control
hy the ophthalmologist. but they had the disadvantages of limiting the supply
of instruments to those provided for ophthalmie <urgery, whereas instruments
from the main operating suite could often have been used to advantage.

Equipment and Instruments

In the carly days of the European theater, the supply of special instruments
was barely sufficient to earry out routine ophthalmologic work in the six
general hospitalz then funetioning, None of the equipment sent from the
Zone of Interior in the fall of 1942 was even opened in the United Kingdom, all
of it betng transshipped to the Mediterranean area for use in the North African
invasion.

The immediate problem of supplies was solved by the Theater Chief
Surgeon, who was able to obtain 12 complete sets of ophthalmologic instruments
and heavy equipment from British sources, through reverse lend-lease.  Distri-
bution to the general and station hospitals functioning in the United Kingdom
was at first more or less piccemeal and haphazard, partly beeause most of the
equipment was nonstandard and partly beeause members of supply depots
were not familiar with ophthalmologic materials.  As time passed, the mal-
distributed pieces of equipment were located and redistributed. Eventually
material began to be received from the Zone of Interior, and hospitals could
be supplied with standard equipment.
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Certain instruments an equipment. however, woere alwavs diflienlt 1o
obtain or were in <hor Supply. X1 no time, i spite of repeated recommenda-
tons, was a pecimeter, which i< an essential instrument of diagnosis, made o
part of the table of hasie equipment. The Liek was Keendy felt unnil some
mgenious individual discovered that the ape of w biexele vim had the exaet
measurements of the are of the ordinary perimeter at o distanee of 33 em,
Therealter, numerons perimeters were construeted oot of the ritns of old and
wreeked l)i«:\t'l(\‘ (“:‘. N

Fioere S0 Improvised. self-illaminated perimeter made from bievele rims
for wse in ophthalmologic clinjes in Furopean Theater of Operations,
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Bjerrum sereens for scotometry were alzo never placed on the tables of
equipment of hospital nstalfations, although they too are necessary ophthal-
mologic equipment.  Blackout eloth or black felt was used for makeshift
sereens (fig. 9, and test objeets were manufactured out of wires with pounded
ends, in which colored and white objeets of suitable diameters were inserted.

In the fall of 1942, permixzion was obtained to place an order for Britush-
made sht lamps and corneal microscopes, which were lacking in United States
cquipment.  Pelivery was very slow, however, and it was not until 1943 that
12 sl lnmps were secured. Distributed to strategie loeations in whieh they
could be used for the largest troop concentrations, they served until after D-day.
After that date, over an S-month period, 39 shit lamps of United States manu-
facture were received and distributed, and a few others beeame available from
captured German stocks. 1t would have been desirable to have had a less
complex and more rugaed type of slit lamp for field use, but for hospitals in
the rear the type supphied was quite satisfactory,

Until the late summer of 1943, there was a great seareity of diathermy
cquipment for the management of retinal detachments. The delicit was then
met by an arrangement with a London firm, which supplied the equipment on
eall to any hospital which required the =ervice.  Branch offices in several of
the lareer cities made it possible to meet requests from all hospitals i the
United Kingdom within a few hours of the receipt of the eall.

Hand magnets were also scarce initially, and the need was met by the
utilization of British mobile magnets on reguizition. Twenty giant (Solus)
magnets of British manufacture had been requisitioned under reverse lend-
lease, but priority calls from the Bittish Army and from Russia delayved their
delivery, By the late summer of 1943, 12 had been reeeived and distributed,
and the remainder were received over the next 6 months.  Considerable
ingenuity was displaved in the mounting of the British magnet on a earriage
(figs. 10 and 1. In the meantime, Laneaster hand magnets had begun to
arrive from the Zone of Interior, and before D-dav every hospital installation
in the United Kingdom was supplied cither with this model, which proved
extremely satisfactory, or with a British giant magnet. Experimental tests
condueted in several hospitals showed that the Laneaster magnet was approxi-
mately cqual in power to the large and rather unwieldy British giant magnet.

A hammer-type ophthalmologic lamp  was greatly needed but never
supplied.  The lack was overcome by ingenious improvisations,

Early in the war, the British had developed an exceedingly nseful item of
ophthalmologic equipment deseribed as a portable refraction <et. Tt consisted
of the equipment neeessary for the performance of ficlds-of-vision tests, refrace-
tions, and external and internal eve examinations.  With the wooden box in
which it was packed. the weight of this item was about 75 pounds, which made
it possible to tranzport it with hittle ditficulty.  The <et wax particularly useful
for evacuation and mobile hospitals and for the performanee of emergency
refractions, such as were required when WANC personnel were reindueted as
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instruments require.  Repeated requests that sharp instruments be properly
protected and packed in strong containers eventually bore fruit, and, toward
the end of the war, these items began to be received in much better condition.

The rvepatr of delicate eve instruments presented a difficult problem.  At-
tempts to have one of the medical-depot compantes train personnel to repair
and sharpen them never proved satisfactory, which was searcely surprising, as
this is a difficult art.  Arrangements were made with one of the large ophthal-
mic-instrument houses in London to handle the work, but because of adminis-
trative and other difliculties, the plan was not carried out.  The base optical
shop in the European Theater of Operations was of some assistance in making
minor repairs on such equipment as ophthalmoscopes, but the problem of
sharpening ophthalmologic instruments was still unsolved at the end of the war,
and the extra supplies which had had to be necessitated for replacement of dull
instruments represented considerable waste.

TRAINING IN OPHTHALMOLOGY

General Lectures

The senior consultant in ophthalmology gave lectures in ophthalmology
to flight surgeons at the headquarters of the Eighth Air Foree, High Wycombe;
to the ophthalmologists and otolarvngologists of the First and Third U. S.
Armies and three auxiliary surgical groups: and to individual units, such as the
77th Evacuation Hospital and the 7th and 12th Evacuation Hospitals. Lee-
tures on nursing care in ophthalmology were also given to nurses stationed at
the Field Officers Training School at Shrivenham. In addition to these special
lectures, monthly lectures were given at the Shrivenham Training School. By
these means, general policies coneerning emergeney care in ocular injuries could
be brought before both specialists and medical officers (general duty), so that
specialists could coordinate policies and general-serviee medical officers would
know the general principles of the care of eve casualties.

In May 1945, the Medical Field Service School was reestablished near
Paris, and lectures on military ophthalmole zv were made part of the course,
which was participated in by nurses as well as general medical officers,  Lee-
tures to nurses placed particular emphasis on the nursing problems of newly
blinded servicemen. Lectures and demonstrations designed for medical officers
placed particular emphasis upon the necessity for careful handling of all patients
with eve injuries, especially perforating wounds of the globe, and warned
against the performance of ophthalmie surgery in forward hospitals by officers
not trained in the specialty.  Otherwise, the lectures were along the same lines
as those given in the United Kingdom. They claborated on the contents of
the Manual of Therapy * and included such subjects as the treatment of

2 Muanual of Therapy, European Theater of Operations, 5 May 1944,
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perforating wounds, the care of prolapsed intraocular contents, the extraction
of forcign bodies, the use of tarsorrhaphy, the treatment of burns and gas
injuries, and the technique of conjunctival flap and of enucleation.

Practical Training in British Hospitals

When the European Theater of Operations was established, the facilities
of the large British eve hospitals, particularly those in London, were placed
at the disposal of United States Army ophthalmologists, and the plan was insti-
tuted of assigning two officers at a time for periods of 2 weeks to the Royval
London Ophthalmice Hospital in Moorfields and to other installations.  As the
theater load inereased. it became more and more difficult to permit these

assignments, and after D-day it became impossible.  Following V-E Day, an

attempt was made to put the plan into operation again, but rapid changes in
assignment because of redeployment made it impractical.

Special Courses

At the end of the war in Europe, the senior consultant in ophthalmology,
then Lt. Col. James N. Greear, Jr., MC, arranged with Prof. Ida Mann, of
Oxford University, for an organized course of lectures for ophthalmologie
medical officers who might be held over in the European theater.®  Distinguished
ophthalmologists in the United Kingdom agreed to participate.  Arrange-
ments were made for the course to extend from 17 July to 13 August 1945, and
to be attended by 40 ophthalmologic officers from various units.  Problems of
redeployment and changing assignments, however, permitted only 22 officers to
report for the course, and the attrition of even this group was so great that only
8 were suceessful in completing the work.

The course included approximately 88 hours of lectures.  Of particular
interest and importance were the lectures and demonstrations on embryology
of the exve and congenital ocular anomalies given by Prof. Ida Mann; on anatomy
of the exe, by Dr. Alice Carleton; on the use of the slit lamp, by Professor Mann;
on military plastic surgery, by Maj. Byron Smith, MC, United States Army;
on operative surgery, by Mr. Edward F. King: on physiologic optics, by Mr.
Charles F. Goulden; on neurologic conditions involving the eve, by Mr. W. C. J.
Williams: on detachment of the retina, by Maj. D. C. Shapland, who had
recently replaced Sir Stewart Duke-Elder as senior consultant in ophthalmology
in the Royal Army Medical Corps; and on perimetry, by Mr. H. M. Traquair.

Except for disappointment in the attendanece, which was inevitable be-
cause of the time at which the course was given, the series of lectures and
demonstrations proved to be a great success, serving not only as a refresher
course but also as a reintroduction to academic ophthalmology. The original

3 Report, Maj. F. P. Calhoun to senior consultant in ophthalmology, Theater Service Forees, European Theater,
4 Nov. 1943, subjeet: Course of Instruction in Ophthalmology.




104 OPHTHALMOLOGY

plan that, after the formal course, small groups of oflicers should do elinieal work
in special clinies in London, Oxford. Birmingham, Leeds, NManchester, Edin-
burgh, and Glasgow, did not prove feasible under the circumstances,

PROFESSION AL MEETINGS

In June 1943, as the vesult of the efforts of Capt. Eugene W Anthony,
N, of the 32d General Hospital, and NMaj. Don Marshall, ML of the 208th
General Hospital, ophthaliologic medical officers stationed in Great Britian
formed an organization, the ETOUSN Ophthalmology Society, the purpose of
which was to disseminate policies of professional carve, pertinent directives, and
methods of solution of ophthalmologic-military problems. as well as to exchange
professional views on other related <ubjects. The first mecting of this society
which was held at the same time that the Oxford Congress of Ophthalmology
(British) was in session, was attended by 29 ophthalmologic NMedieal Corps
officers. At the second meeting, held 18 September 1943, at the Sth General
Hospital in Salisbury, 39 were in attendance, and at the third mecting, held
13 November 1943, at an Air Foree headqguarters near London, 95 were present.

The meetings of the society were of great value.  They provided a forum
for the exchange of ideas and opinions: stimulated scientifie interest in oph-
thalmology: and, most important at this special time, Tarnished oflicers of
newly arvived untts with information concerning the professional care of the
<oldier.  “Housckeeping”  difliculties and  the impo=sibility of handling i
wartime England an inereasingly large number of medieal officers made it
impractical to continue the =ociety according to the original plan. and regional
meetings were substituted for the general meetings. These meetings were
held at irregular intervals in the base sections, at first in the United Kingdom
and later on the Continent as well. The first recional meeting, attended by 27
ophthalmologic Medieal Corps officers, was held in the Southern Base Section
at Salisbury, on 17 April 1944, The second was held in the Western Base
Seetion at Whitehureh, on 20 April 1944, with 29 in attendance.

Members of the society sponsored the ETOUS N Journal of Ophthalmology,
issucs of which appeared inJuly, September, and November 1943, This small
mimeographod publieation was extremely useful, and it was greatly regretted
when the pressure of work in the theater and the difliculties of publication
forced its discontinuance. It contained lists of recent directives and eirenlar
letters, reports of new methods of treatment, suggestions for improvisations to
take the place of deficient or missing cquipment, seientific notes, and other
information along the same lines.  After it was discontinued, oceasional notes
on opthalmology appeared in the Medieal Bulletin of the ETO.

Frequent conferences were held between the senior consultant in ophthal-
mologyv und the consultants of the various base sections at geographically
convenient loeations.  After D-day, the regional consultants met with each
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other, aud, on oceasion, with the senior consultant in ophthalmology to dis-
cuss broad policies of ophthalmologie care and to iron out difficulties.  The
same svstem was put into effect on the Continent as soon as possible. s
the war progressed. the load of work necessarily reduced the number of these
meetings, whicti, however, grew i importance as their number decreased.

British specialty societies generously extended all thenr facilities to oph-
thalmologist= in the United States Army Medical Corps, and it was possible
for many of them to attend the annual and other meetings of the Ophthal-
mological Society of the United Kingdom, the Oxford Congress of Ophthal-
mologv, and the Seetion on Ophthalmology of the Royal Society of Medicine.
Every effort was made to liberahize policies, so that as many oflicers as possible
could attend these meetings,  Inaddition to the scientifie stimualus thus secured,
the exchange of views was productive of much good will between the Allies.

In Europe. it was possible for many ophthalmologists in the Medical
Corps to attend the meetings of the ophthalmologic societies of Paris and
Lidge.  Ophthalmologie officers of the Allied armies were always invited to
attend meetings of the United States Army ophthalmologists in the United
Kingdom and on the Continent.

CARE OF BLINDED CASUALTIES

The original plan for the management of United States Army blinded
casualties in the European Theater of Operations was that they should be
sent to St. Dunstan’s Institute for the Blind, in England, for a period of
training before evacuation to the Zone of Interior.  This was a British insti-
tution founded in World War | to tram service-blinded casualties. It began
modestly and developed into a well-run and extremely aseful organization
which continued, during the vears of peace, to look after the interests of its
former patients. Privately endowed. it was always a popular cause and
attracted sufficient funds to permit it to function on a quality basis. At
the outbreak of World War 11, it was ready to receive British blinded casual-
ties, all of whom received their initial training there.  Its direetion by Sir Tan
Fraser. M. P.. who had himself been Blinded in World War I, its competent
teaching staff, and its fine understanding of the problems of training the blind
made it an ideal institution to receive war-blinded casualties.

In the late summer of 1942, Sir fan Fraser visited the United States
Secretary of War and offered the facilities of the institution to Untted States
military casualties blinded in the European theater and awaiting evacuation
to the Zone of Interior. The Seeretary regarded the suggestion as sound
and requested that the Chief Surgeon of the European theater determine the
feasibility of the temporary use of St. Dunstan’s for the care and training of
servicemen blinded in that theater.  The senior consultant in ophthalmology
investicated the institution, which was then temporarily located at Church

415705 NI
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Stretton, about 12 miles <onth of Shrewsburv, and reported that he person-
ally: was greatly impressed with the organization. equipment. and training
facilities. The Theater Chief Surecon then divected that all blinded service-
men would be sent there for a period of training before their evacuation to
the Zone of Interior?

The first United States Army blinded casualty. who had lost hoth eves
in air combat 2 October 19420 was admitted to St Dunstan’s 20 December
1942, He recetved every kindoness and was viven advantage of all facilities,
but the experience was not entively <uecessful, beeause of ditticultios of mili-
tary housekeeping and beeause he felt too far removed from his associates,
Arrangements were then made with the Ameriean Red Cross to detail a
worker to St Dunstan’s to look after the per<onal interests of blinded United
States servicemen o be assigned to it i the future. Inoalll about 15 men
were trained theres with more or less satisfactory results, hefore a comprehen-
stve program for the rehabilitation and training of the blind had been established
in the United States,

The divective that these caznalties be sent to St Dunstan’s was not ade-
quately obeyved, and blinded =oldiers were in most inztances sent direetly to
the United States after spending more or less long periods of time in general
hospitals. The great leszon of the st Dunstan’s experience was the demon-
stration of the value of having a freshly handicapped =oldier begin his train-
ing under the tutelage of a casualty who had himself suffered the same loss
(fie. 120,

On 24 September 1944, Cireular Letter Noo 115 was issued in the Euro-
pean theater direeting that all United States Avmy personnel temporarily or
permancently blinded in both eves as the result of injury or disease should be
evacuated 1o the Zone of Interior as soon as they beeame transportable.
This letter, like the carlier directive providing that such easnalties be sent
to St Dunstan’s, was not consistently followed, and blinded men were at
times held unneeessarily long in hospitals in the European theater before
being sent to the Zone of Interior.  Part of the ditheubty was due to mis-
understanding and part to inertia. The chief difliculty, however. was in the
distribution of the divective, which had not reached all ophthalmologic med-
ieal officers. Tt was therefore not at all unusual for the senior consultant in
ophthalmology, during hix tours of hospital wards. to find blinded soldiers
who could quite as well and from the standpoint of their own interests could
better  be treated ina hospital or center for the blinded in the Zone of Inte-
rior.  In all such cases, the semor consultant instrueted the ophthalmologic
medieal officer to follow the provisions of Cireular No. 115, of which he was
almos=t invariably found to be uninformed.

$ Cireular Tetter Noo S, Otlice of the Chief Surcean, Headgquarters, Furopean Theater of Operations, 1o Tune 1934,
subject: Policies and Procedures Governing Care of Patients in European Theater of Operations,
Crirenlar Letter No, TR, Otlice of the Chicf Sureeon, Headquarters, Furepean Theater of Operations, 28 Sept. 1944,
subject: Dispositien of UL S0 War Bhnded i the European Theater of Operations,
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TOS OPHTHALMOLOGY

asstirance as possible was given to the soldier that he would not again be placed
in a position of danger to his remaining eve. Carveful personal analysis of
individual problems and ditliculties went a long way toward ereating a normal
attitude, but assurances were not alwavs effective, and certain individuals
regularly made their appearance at =ick catl with cmotionally caused com-
plaints.  In these and other instanees in which soldiers whe had lost an eye
did not make a satisfactory adjustment, they were returned to the Zone of
Interior by a physical-reevaluation board.

The great morate value of prompt provision of an artificial eyve after re-
moval of an injured eve eannot be exageerated. This measure, more than
any other single measure, alleviated the psyehie shocek which the injured man
had sustained.

COLLECTION OF PATHOLOGIC MATERIL

From October 1942 until the end of hostilitiez, the colleetion of pathologice
material was encournged. and on the whole the svstem of colleetion and pre-
serving the material and shipping it to the Army Medieal Museum in the Zone
of Tuterior functioned well.  Though for sentimental reasons - sinee so many
persons look on the removal of eves after death with a little more horror than
they look on the removal of other organs  directives could not be issued to this
effeet, 1t was usually possible, through cooperation of commanding officers of
various hospital units, to remove the eves at awtopsy whenever this was de-
sirable.  During the year 1944, 91 eves were thus colleeted and sent to the Army
Medieal Museum for section and study, and a similarly large number was
secured in 1945, Much valuable information was obtained from study of
these specimens.

A cirenlar letter was prepared 7 December 1944, outlining methods of
colleeting and preserving the specimens.”  Provision was made that the ophthal-
mologic medieal officer should obtain the eve, wrap it in cotton soaked in
formalin, and send it in a container to the Fiest General Medieal Laboratory at
salisbury, whenee it was dispatched as <oon as possible, preferably by air. to
the Army Medieal Museum in Washington.  The cireular letter whieh had
been prepared was never put into effeet, which was unfortunate, as specimens
meorrectly collected and preserved were usually usetess.

THE ARTIFICTAL-EYE PROGRAM

Late in November 1942, it beeame evident that there would be a severe
shortage of class artificial eves in the United Kingdom.  Word had been
received from the Zone of Interior that 500 glass eves had been ordered from
a Swiss firm for use in the theater, but it was obvious that this stock would be

Cireniar Letter Noo L Otliee of the Chicf <urceon, Headopiarters, Faropean Theater of Operations, Tlan, 1ags, soe,
PEE cobien 0 Prvservation aned Drisposation of Db dimde Patholowie Noaperned,
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inndequate.  The experience of World War T indicated that 2 pereent of all
easualties would require artificial eves, and the British found it necessary in
that war to have a supply of 88,000 artificial eves, of which 20,000 were used.”

The Theater Chief Surgeon, Brie. Gen. (Iater Maj. Gen.) Paul R. Hawley,
was informed of these factsina letter addressed to him by the senior consultant
in ophthalmology 6 January 1943, In this letter, Colonel Vail also informed
General Hawley that one or two firms in the United States were aiveady manu-
facturing plastic eves and, in line with Brigadier Duke-Elder’s suggestion,
stated that British technicians, onece they were taught the method, could
probably turn out these plastic eves in large numbers.  General Hawley con-
curred and directed that a letter embodying these facts be prepared for the
attention of The Surgeon General.

The problem, however, was solved in the European theater when Lt.
(later Capt.) Stanley F. Erpf, DC, working with Capt. Sidney J. Karvash, MO,
at the 30th General Hospital, developed a method of fabricating an artificial
eve of svnthetie resin. This proeess constderably minimized the usual period
of delay between the measurement of the patient for a prosthesis and the actual
fitting of the finished eve.  The simplicity and effeetiveness of the method were
so striking that these officers were requested to send a preliminary report of
their work to the Theater Chief Surgeon.  This was done 5 October 1943,
Later in the month, the senior consultant i ophthalmology, who had returned
to the United States on a brief mission, presented to the Dental Division, Office
of the Surgeon General, the method developed by Licutenant Erpf and Captain
Karash.

A request to the Dental Division was submitted through the Chief Surgeon,
European Theater of Cperations, for the establishment of a course at the 30th
General Hospital, under the direction of Licutenant Erpf and Captain Karash
to train as many dental oflicers as possible in the making of artificial eves by the
new method.  This course, which lasted 14 days, was eztablished 24 January
1944, [t was limited to dental officers who had done prosthetic work with
acrvlie.  Only 4 officers were trained in the first course, but, as experience
developed, it beeame possible to train an average of 10 at a time.  Before
D-day, a dental officer trained in the making of acrvlie eves was working n
eosh of the 13 generad bospitas in the theater, and, by 1 December 1944, 56
general hospitals in the United Kingdom and 22 on the Continent were thus
<taffed. Tt was found that it was not possible to utilize the services of these
oflicers properly in transit hospitals, and those who had originally been attached
to them were detached and assigned to hospital ecenters.

Before the program for the making of acrylic eves got under way, a search
had been made among enlisted men in the European theater for experienced
fabricators of artificial eves.  None could be found. It was therefore necessary
to use the facilities kindly placed at the disposal of the United States Army by

“NMemorandum, Lt Col. D, T, Vail, MO, for Chief Surgeon, Furopean Theater of Operations, United States Army,
6 Jun. 1443
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the British. The arrangement did not prove satisfactory.  British facilities
were meager, and a period of 2 to 3 months elapsed from the time of the appoint-
ment for the making of the exve to the delivery of the finished product.  Fitting
could be only by appointment, and delays of 4 to 6 weeks for this purpose alone
were not uncommon.  When the acrvlic-eve program was onee operating
efficiently, the period from enucleation to the fitting of the finished prosthesis
averaged only 2 weeks.,

When The Surgeon General visited the theater in the early spring of 1944,
he was so impressed with the program that he initiated a similar training pro-
gram in the Zone of Interior (p. 35).

In an oceasional case (not more than four in the whole theater), the eve
socket was irritated by the acevlie prosthesis, and an allergic conjunctivitis
resulted.  Inone instanee, tests showed that the offending substance was the
liquid aceylic monomer and not the acrvlic powder.  In all of these cases, the
patients were able to wear glass eves successfully.,

THE OPTICAL PROGRAM

Base Optical Shop *

For some time after the establishment of the European Theater of Opera-
tions, glasses preseribed by medical ophthalmologie officers were supplied on
contract by several optieal firms in London, as arranged by the Theater Chief
Surgeon.  The arrangement proved adequate until troops began to arrive in
the theater in greater numbers. Then delays began to oceur, and, by October
1942, a period of 6 to 8 weeks was elapsing between the presentation of the
preseription and the delivery of the finished product.  Not much could be done
to remedy the situation from the angle of the British opticians, who were over-
whelmed with the task of supplyving the British forees all over the world as well
as in the United Kingdom, and whe also had to care for civilian needs.

A single mobile optical unit was sent from the Zone of Interior, but it never
functioned, and i October 1942 1t was shipped to the North African theater,
without its personnel.

Sinee the situation i regard to the supply of spectacles for the United
States Army was capidly becoming chaotie, arrangements were made with the
British Ministry of Pensions for use by United States personnel of the facilities
and supplies of 1ts optical department at Noreross, near Biaekpool.  The
origimal permisston was for a period of 3 months, beginning 1 Jdanuary 1943,
but the European Theater of Operations Base Optical Shop, as the unit came
to be known, remamed active under this arrangement until 1945, The rela-
tionship between the British workers and the officer and seven (originally cight)
enlisted men who comprised the personnel of the unit was always one of great

oD ke Optieal ]hop Statas Report on Equipment and Supplies by Capt. C0 F. Rorie, 9 Sept, 194, () Letter,
Capt. Chester E. Rorie to Dr, Derrick 1. Vail, 3 Apr. 1916, subject: Report of Optical Program, ETO,
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cordiality and friendly cooperation, and there is no doubt that the comradeship
between the Allies played its part in the highly efficient work of the unit.

A Loudou optical house (Hamblin) continued to be utilized under contracet
to supply complieated lenses, including bifocal lenses and speeial types of frames.
To facilitate the work, particularly the distribution of the finished product, one
of the enlisted men from the Norcross mstallation was detailed to the Hamblin
plant in London, where he remained until after V-E Day.  As the result of
his efficieney and the excellent cooperation of the firm, a large volume of special
work was handled expeditiously throughout the war.

The status of the European Theater of Operations Base Optical Shop was
always in doubt, as no table of organization for the activation of a specific
base optical unit was ever received. There were frequent changes of the
enlisted personnel, which was made up of men from various medical depot
company optical sections ordered to the statior on detached service, but the
same commanding officer was in charge throughout the war.

In November 1944, a section of the base optical shop was moved by air to
Paris to supply troops in combat on the Continent. Its functioning was
delayed by certain tactical and other considerations. Electricity was not
available during the dayv, owing to the fuel shortage, and movement of the
personnel at night was difficult later, owing to the curfew imposed because of
the Battle of the Bulge. Some of the planes carrving supplies had to be
diverted to airstrips other than those of their original destination.  Requisitions
were confused because of impairment of communications, and a tendeney to
overorder was evident in requests from the field.  Within a short time, however,
the same routine of prompt service was established which had been in effect
for many months in the United Kingdom.

The importance of the base optical unit is evident from the amount of
work it performed. When it was first established at Noreross, the spectacle
requirement was less than 300 pairs per month. In May 1944, 15,000 requisi-
tions were processed and during the remainder of the war the work level
continued at about 12,000 pairs per month.

Constant efforts were made to reduce the time between the receipt of the
preseription and the delivery of the finished product.  Within a few wecks
after the unit had begun to operate. this period was reduced to 3 or 4 days
and in many instances on the Continent, when speed was essential, it was only
a few hours. On one occasion, preseriptions for 27 pairs of spectacles and
gas-mask inserts were filled within 3 hours.

In addition to processing spectacles, the base optical shop at Norcross
received, stored, and issued all optical supplies for the theater, including
supplies for the base optical shop established in Paris in November 1944,
It received, stored. and issued glass artificial eves; received, processed, and
issued mobile and portable optical units; computed levels and determined
operating procedures; oriented, and sometimes trained, personnel for Army
optical work; and repaired some ophthalmice mstruments.
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Redeplovment introduced new  problems.  The original plan was to
deployv approximately 2 million troops as promptly as possible, with all men
with visual error cquipped with their maximum speetacle requirements; that
is, two pairs for ordinary use. plus one pair of gas-mask inserts for those with
visual acuity of less than 2070, Sinee, however, service troops, in whieh
category optical units belonged, were among those scheduled for early deploy-
ment, approximately two-thirds of all optical facilities ceased operation at just
the time that requirements were 20 pereent or more higher than they had ever
been and when most requests (for mobile units and spectacles alike) were
marked for immediate action,

The problem was solved in several ways: Prisoner-of-war stockades were
sereened for experienced opticians, and between 50 and 75 were thus located
and were assicued to vavious optical unitz. A 24-hour =hift was set up in one
of the assembly areas, and additional equipment was provided for it.  Stocks
of supplies were distributed to all optical units in which the demand was heavy.,
Civilian opticians were emploved in Paris and in Lidge. Portable units,
mounted by two's in small-arms ordnance repair trucks, were sent to Bremen
and to Berlin, By these means, it was possible in the last month before VI
Dav, when demands automatically ceased, to proeess and deliver some 37.000
pairs of spectacles in the Ewropean Theater of Operations.

Mobile Optical Units

The original equipment available in the European Theater of Operations
for the processing and repaiving of spectacles was the single optieal unit whieh,
as noted, was sent to the North African theater in the fall of 1942, By D-day,
5 others had reached the theater, 1 of which was necessarily retained to equip
the base optieal shop.  Up to and including V-E Day, 27 units in all were re-
ceived and put into operation (figs. 13 and 14).

The first unit received was fitted with equipment of standard commereial
design, intended for use inside a building under civilian conditions.  Not much
attention had been paid to its size or mobility, and delicate precision parts weve
inadequately protected.  This was the equipment which was installed in the
space occupied in the British Ministry of Pensions Optical Department in
Noreross.

The second mobile optical unit which reached the theater was, according
to the tables of equipment, part of a medical-depot company.  The depot per-
sonnel, realizing the need of protection for such equipment, had enclosed it in
an improvised manner.  Units received therealter included adequate protection
for preeision equipment.  All these units were field tested in their ability to
fit gas-mask inserts before they were finally issued to field Army depot com-
panies,

Three mobile units of a new design arrived in the United Kingdom D-day
plus 30 and were attached to medieal-depot companies awaiting this equipment.
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Frovias 1500 Maobile opeical traek and teailer <ot ap for e in baropean

Thewrer of Operations,

The new desten proved to have many advantaces over the older model. The
vehiele was an enclosed tyvpe, of Larger area. with the equipment mounted on
built-in benehes and <o arranced that it conld be used ('”.ll‘il‘lll'.\' in the truek
or. as often |)l‘n\'<'(| more desirable, could be removed from the trek and set
up ander canvas or in buildines,

Arer February 1940 as the vesalt of requests from the theater, two <pin-
dle-<urfacmg nnits were supplicd with each mobile unit. Their receipt and use
cut in hall the number of requisitions previously forwarded to the civilian
contractor,

The experiencees ol one mobile optical unit in the Earopean campaion
may be related as< typieal. On D-day. a portable unit with an optician was
landed onone of the beaches and was joined on D=day plus 4 by a <imilar unit.
On D-day plus 6. cnemy action was =ufliciently redueed in the area to permit
the Tunetioning of both units. Although their production capacity was con-
siderably hicher an average of only 10 johs a day was completed by each unit,
the reason for thenr relative inactivity beinge that the troops were ignorant of
thetr Toeation org in some ins<taneces, of their actual existence,

On D-day plus 14 2 mobile optical nunit was <etC up and at onee becan to
replace alias<es Jost during the Tandines and to repair others which had been
broken. T spite of lack of general knowledze on the part of the troops that
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Fravre T Torerior of mobile optical truek in ise,

=ueh o mobile wnit was available, prodoction was at a steady level of more
than 100 jobs daily until D-day plus 100 Theveafter, as information concerning
the existence and foeation of the optical units spread. the work level sradually
iereased.

Portable Optical Units

Portable optical unit< were desioned to furnish facilities for the fabrieation
and repair of spectacles in forward combat arcas. When they were emploved
i these arveas, they were nsually attached o divisions. When they were not
thus utilized, 1t was usnally beeanse they were not needed.  Communieations
to the rear were good: preseriptions could be taken back at the <same time
recuiisitions for medical sapplies went back to the army medical depot, where
mobile optical nnits were stationed.

In the first weeks of the campaign on the Continent, only a limited number
of portable aptieal unitz were available. By February 1045, 54 were in use
throughont the theater. These units were more and more widely used as the
Kuowledge of their possible nsefulness inereased.  They were also more widely
used when they were provided with their own jeep transportation.  When
available for use in general hospitals, they were attached 1o those installations.

Each portable optieal unit was provided with two chests containing a
limited quantity of uncur lenses, with adequate equipment for their utilization
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by one optician and one helper. The caleulated daily production eapacity
of 15 pairs of speciacles (or repairs of spectacles) was often greatly exceeded
in times of stress. . The edging wheels of the units were hand operated and rather
difficult to manipulate.  This was reallv their only defeet, and ivgenious op-
ticians often overcame it by replacing the hand-operated device with motors
designed for other purposes.

Special Problems

Frames and lenses.— When the hase optical shop first began to funetion
in the United Kingdom, supplies of speetacle frames and lenses received from
the Zone of Intertor were entirely inadequate and were supplemented from
British sources through reverse lend-lease. The British frames were of peor
quality and differed from the United States design in that they were of the
round 40-mm. type.  The lenses supplied were flat. The soldiers found them
unsatisfactory, and they would have been numerically inadequate also except
that, just as supplies were diminishing, a stock of frames and round torie
42-ram. lenses of United States manufacture was located in an English supply
depot and was turned over to the United States forees.

This unexpeeted supply solved the problem of gas-mask inserts (p. 116),
since the lenses were of the correet size and shape for the insert frame. 1t
was thus possible for the European theater base optical shop to supply for
field use round lenses suitable for replacement of gas-mask insert lenses,  As
more and more United States frames and lenses were received, the use of
the British round frames and lenses could be curtailed, though difficulties
arose when some soldiers, desiring the more attractive United States type,
threw away or broke still serviceable round frames so that they could be
replaced by the United States P3 type of frame.

The P3 regulation spectacle frame proved, on the whole, entirely satis-
factory. It required expert inttial adjusting, but usually, onee the adjustments
had been made, it stood up well under adverse cirenmstances.,

From the supply point of view, it was not desirable to have two types
of lenses, round for the gas-mask insert and oval for the P3 frame.  Tad chem-
ical warfare been employed by the enemy and rapid replacement of gas-mask
inserts proved necessary, it is likely that this difficulty would have been found
to be insurmountable, and soldiers dependent on spectacles would have been
just as ineffective from poor, uncorrected vision as if they had been gassed
or wounded. It would be well, in the future, to adopt a lens which wouid
be suitable for both gas-mask inserts and ordinary spectacle frames,

Minor corrections.—Early in 1943, it became evident that large numbers
of prescriptions for minor corrections were being filled. This resulted in
waste of material, especially of frames, which were in short supply, as well
as of the iime and effort of alieady overburdened ootical units. A directive

- Cirenlur Letter No, 43, Office of the Chief Surgeon, Headquarters, European Theater of Operations, 25 Mar. 1944,
see. o subject: Procarement of Spectacles,
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was therefore issued which (1) Torbade the filling of prescriptions for corree-
tions of less than plus 0.75 or minus 0.50 in the smallest component ; (2) for-
bade inerements of less than 0.25 diopter for lens up to and including 4.0
diopters and inevements of less than 0.50 diopter for corrections of more than
1.0 diopters: and (3) forbade the provision of tinted glasses under any circum-
stances, though the individual soldier was permitted to obtain them through
civilian supply if he desived. The use of civilian type of rimless glasses was
discouraged: they were not provided by the Avmy, and they were never repaired
in the base optical units.

Special lenses.—Special lenses such ax bifoeals, prism additions, and oft
foct. were made for key personnel by the eivilian contractor.  This usually
entailed considerabie delay, and the individual who needed these items was
requested to satisfy his preshyopic requirement by obtaining two pairs of
glasses, one for distance and the other for close work. In numecrous cases,
this comrpletely solved the problem.

Record of prescriptions.— A problem that was not solved throughout the
entire campaign in Europe concerned individual preseriptions for spectacles.
Again and again, soldiers presented themselves for veplacement of their glasses
without having suitable copies of their preseriptions and aceurate measurve-
ments of their frames on their person, in their service records, or on their
immunization cards.  The omission was particularly troublesome in the fitting
of gas-mask inserts, but at all times it delaved the making of lenses and in-
creased the workload earried by ophthalmologic and optical personnel. It is
impossible to estimate the number of men who had to have repeated refrac-
tions, sometimes within relatively short periods of time, simply because they
did not have on their persons copies of their preseriptions.

Numerous plans were devised to overcome this difficulty.  Speeial blanks,
provided by the Chief Surgeon, were filled in by the optical units when pre-
seriptions were filled, but it was only the occasional individual who kept the eard.
The problem was so acute and the solution so unsatisfactory in World War 11
that cognizance should be taken of it and a hetter solution found in the peace-
time Army.  One proposed plan is that the preseription be written in indelible
ink on a small waterproof tag to be attached to the chain on which the identifi-
cation tags are worn.  The suggestion that the copy be impressed on the metal
identification tags is less practical, since preseriptions are likely to be changed
as time passes,

Gas-Mask Inserts

A great deal of difficulty was encountered in supplyving and fitting the
spectacles originally used for gas masks, and it was hoped that, when gas-mask
inserts were devised, the problem would be simplified.  The inserts were far
more practical than the speetacles originally used, but, by the fall of 1943, it
had become clear that it would be a major task to fit the troops already in the
European Theater of Operations and the troops still to arrive.
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Before D-day. the senmor consultant in ophthalmology ., in cooperation with
the base optical shop. developed a program of <upply, which was carried out
<atisfactorily and with great efficieney.  Each unit surgeon aseertained the
number and location of troops in his unit who required gas-mask-lens inserts
(that is, all men with vision of 20 70 or less). These data were submitted to,
and coordinated by, the senior consultant i ophthalmology, and, from them,
suitable locations for centers for fitting gas-mask inserts were determined.
An itinerary was then mapped out by which three mobile optical units could
cover the entive list of centers. One unit supplied the Fiest U S0 Army troops
and the other two units supplied the Army Air Forees:during this movement,
these mobile optical units (g, 15) did no other type of optical work.  The
remainder of the Ground Forees and Army BService FForees troops were fitted at
strategically located general and station hospitals which had been supplied
with sets for fitting gas-mask serts. Over a 6-week period, 7,500 pairs of
gas-mask inserts were supplied to the Ground and Air Forees, while during
April 1944, when an auxihary laboratory was equipped for this purpose, the
base optical shop processed daily as many as 600 requisitions for gas-mask
in=erts from various hospitals.  As inereasing numbers of troops in the United
Kingdom were supplied with inserts, the demand began to deerease: by D-day

Fiovre 15, Fitting gas-mask speetacles on assembly-line basis hefore D-day in Furopean
Theater of Operations.




118 OPHTHALMOLOGY

plus 60, the provision of gas-mask iserts represented not more than 20 pereent
of the total optical output, and. shortly afterward. requests for them became
negligible.

After V-E Day, the task avose of fitting gas-mask inserts for troops to bhe
redeployed. Gas masks had been lost during the closing days of the European
hostilities or had been colleeted without any consideration whether or not theyv
contained inserts.  Moreover, there was no poszible method of identifving the
particular inserts in relation to their owners.  As a result, troops to be rede-
ploved to the Pacific theater had to be fitted for the second time with gas-mask
inserts, in addition to the refitting and replacement of spectacles. The work
was done rapidly, and all troops already redeploved or ready for redeployment
at V=J Day were adequately equipped with both gas-mask inserts and spectacles.

Presbyvopie requirements introduced a considerable problem in the pro-
vision of gas-mask inserts. It was not practical to have a bifoeal insert
manufactured. and here the solution ceemed to be to fit one eyve with a reading
and the other with a distance glass.  Many presbyopie men were willing to
wear their reading glasses on top of the gas mask. and, for short periods of time,
this plan was quite satisfactory.

Statistical Data

By the end of June 1945, 3 base optical shops, 10 mobile optical-repair
units, and 17 portable optical-repair units were functioning in the European
Theater of Operations.  Approximately 18 percent of the troops in the theater
had required glasses, and the average replacement per individual was 3% pairs.

The final report of Capt. Chester E. Rorie, commanding officer of the
Curopean Theater of Operations Base Optical Shop. indicates that 96.93
pereent of all prescriptions received by all units were filled with material
avatlable in the units. Surface-grinding facilities, available in the units,
permitted the completion of another 2.48 percent, representing the more
complicated preseriptions; this left only 0.59 pereent of the preseriptions to be
purchased through civilian sources. In effeet, this meant that during the
active period of hostilities, 199 of every 200 spectacle-wearing troops received
their preseriptions within a few dayvs, and some within a few hours, after they
had been requested.

The records of the base optical shop show that, during 1944, 78.395 pairs
of spectacles and 23,739 gas-mask inserts, or a total of 102,134 jobs, were
processed.  This figure does not include the work done in the field, particularly
on the Continent, or in the general hospitals in the United Kingdom Base or
on the Continent.  During the first 6 months of 1945, 186,000 requisitions for
spectacles had been processed by the various optical units, 99.3 percent of
these being provided from materials immediately  available.  Eighty-two
thousand of the requisitions had been processed by mobile units functioning
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in the army arcas." MNobile units had completed 102,000 prescriptions,
portable units 18,000, and base optical shops 66,000, It s fair to sayv that,
without the work accomplished by these units, approximately 10,000 troops
might have been evacuated from the theater cach month because they would
have been visually untit for duty.

Conclusions

The experience in the European Theater of Operations makes it clear that
an efficient optical supply for troops in the field requires (1) a base optical
shop to act as a center for the distribution of optical supplies, for the fabrieation
and grinding of special types of lenses, for the training of personnel, and for
the repair of field equipment; (2) a subsidiary shop housed in a safe area in
the forward portion of the communications zone; (3) mobile units for the rear
arcas of the Army zone: and (4) portable units placed as far forward as possible.
Beceause base optical shops were not activated and operated under an authorized
table of organization in the European theater in World War I1, plans had to be
improvised on a dav-to-day basis of uncertainty.  Otherwise, errors in the
optical program were few and of little consequence.

WORKLOAD

Required Army reports did not supply the senior consultant in ophthal-
mology with suflicient detail to keep him adequately informed of the workload
in the various hospitals, the ophthalmologic needs of the theater. and the
quality of the work being done. Regular monthly reports were therefore
requested from ophthalmologists in station and general hospitals.  Sinee these
reports were not officially required, they were not received from all units,
and, because of administrative difficulties, none were received from the last
units to arrive in the European theater.

Some indication of the character of lesions cared for and of the military
workload can be derived from the combined report of the hospitals which
submitted data for 1944 (table 4).

Before D-day, most patients in hospital elinies and wards presented
ophthalmologic conditions similar to those encountered in civilian practice
except for Air Forces casualties and some casualties filtering in from the North
African Theater of Operations.  Beeause of the concentration of airfields in
East Anglia, the station hospitals in these areas received the most seriously
injured Air Forces casualties, and the policy was instituted of placing the best
trained and most widely experienced ophthalmologists in these installations.

! Asan example of the work performed by one such unit, during the period 1 Jantrary-30 June 1945, the mobile opticil
unit of the 324 Medical Depot Company, Third U, 2 Army, completed 14,179 ovtieal jobs. -J. B, C., Ir.
1 Remiannual Report for Ophtlalmology. 1 lanuary-30 June 1945, Furopean Theater of Operations,
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These station hospitalz, thercfore, performed definitive surgery, which was
alwavs of the highest caliber,

After D-dav. arrival of battle casualties from the Continent completely
changed the ophthalmologie picture in the United Kingdom.  For the tirst
few weeks, ophtnalmologizts in the busy receiving and transit hospitals i
southern England not only careied the responsibilities of their specialty but
also assizted inall varieties of <urgical work, as the need avose. The poliey of
handling nontransportable cazualties with eve injuries was based on expedieney.
If a qualificd ophthalmic <urgeon was located within a reasonable diztance of
the hospital, his serviees were requisitioned. If this was not possible, the
general surgeon carried out whatever ophthalmologie procedures could not be
deferred. Tt was in these circum=tances that the lectures and training
ophthalmology given during the waiting period before D-day to medical
officers not trained in the <pecialty bore itz best fruit,

TarLe 4— 190 activities of 105 general and 37 station hospitals (n the
Furopean Theater of Operalions
{7 hese figures are representative but pos<ibly not entirely aceurate, sinee some pationtz, beeanse they passed through myore
than one hospital during evacuation. may have been counted more than oner]

Dyisiribution of cases

Clinieal condition or operatiom . o "];"::‘Ll
General Station
hospital hospital
Enucleations . Ti6 179 a5
Glas~ ball or other orbital implants S 01 16 350
Frisceerations 0l 3 122
Svimpathetic ophtbabimia it ] 10
Intraocenlar foreign bodies TN 224 a5
Suecessful extraction of intraocular foreien bodies:
Magnetice L 221 2] 2142
Nonmagnetic L o 6. 23 SS
Orbital foreign bodies:
Ineidenee .. L 69 270 1, IR
Fxtraetion . . . 224 ISt 112
Perforating injnries (with or without conjunctival flap= 1,603 357 1, 60
Optic-nerve injuries . ] . 224 24 253
Fracture of orbital apex__ ... e i A8 134
Hemorrhage into nerve sheath . . __ . _ I 61 3 64
Post mortem specimens obtained. . .. _ ... . ... 145 6 151
Souree: Annual reports, Seetions of Ophthalmology, General und Station Hospitals, 0 ¢ lef Surgean, Faropean

Theater of Operations, 1944,




CHAPTER VI

Clinical Policies in Ophthalmology.
European Theater of Operations

Derrick T. }Vail, M. D.

NON-COMBAT-CONNECTED OPHTHALMOLOGIC
CONDITIONS

The usual ophthalmologic dizeases encountered in civilian practice were
observed in the European Theater of Operations in clinies and hospital wards
and in general paralleled these conditions as they would be manifest in non-
combat areas.! One or two impressions gained by the senior consultant in
ophthalmology on his frequent hospital visits might, however. be mentioned.

Between the fall of 1942 and July of 1945, a number of eases of keratocon-
junetivitis were observed.  The condition never reached epidemie proportions,
but it was usually stubbornly resistant to therapy. It required long periods
of hospitalization for the patients, and in some instances it rendered them
unfit for military duty. particularly overseas.  The causative agent wus
assumed to be a virus, though this was never proved.

Keratoconjunetivitis in the European theater resembled in many respeets
the same disease as it would be encountered in civilian life. except that it
tended to occur unilaterally, first in one eve, and then, after subsidence on this
side, in the other eve. Treatment was generally unsatisfactory.  Pain was
almost intractable, regardless of the methods employed. and in a few instances
could be controlled only by retrobulbar injections of 40 percent aleohol.  In
one such case. undoubtedly as the result of a faulty technique of injection, the
alcohol entered the optic nerve, and almost complete blindness in the affected
eve followed.

S0 far as is known, primary trachoma was never encountered.  In the few
instances of the disease which were observed, it was believed, on sound evidence,
that the condition had existed before enlistment and was recurrent.

Secondary glaucoma, as the result of disease or injury, was rather frequent,
and circumseribed choroiditis was observed with apparently unusual frequencey,
though no explanation for the impression can be advanced.

" A statistical presentation of diseases of the eye in the United States Army during World War I1 is contained in
appendix A, pp. S4-555,

415755 —57T——10 121
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Not more than half a dozen cases of gonorrheal conjunetivitis were
observed.  These mvarably cleared up rapidiy (within a few hours) with the
use of local and parenteral therapy with penieilhn, and the affected soldiers
could be returned to duty within the week.  An oceasional ease of sensitivity
to the loeal use of penteillin wes encountered, as were a few Instances of sensi-
tivity to the sulfonamide drugs.

Several soldiers beeame blind as the result of methyl aleohol poisoning,
both in the United Kingdom and on the Continent, but the cases were not
numerous, for the poisoned ndividual wsually died promptly and did not
survive to become blind.

Funectional disorders were not unduly frequent.  Funetional night blind-
ness was not officially recognized, unless it could be accounted for by organie
disease.  The number of cases of functional amblvopia was relatively large.
When the diagnosis was made, the patient was referred to the neuropsychiatrist,
and therapy was usually suecessful,

The number of proved cases of conjunctivias artifacta was small. Ophthal-
mologists were on guard against it and generally suceeeded in recognizing it
before it beeame a serious problem.

Ocular malingering was not often encountered.  Suspeeted individuals
were studied with great care before the diagnesis was made and were given the
benefit of every possible doubt.  Through careful suggestion and guidance,
most soldiers who attempted this deception were made aware that it was
recognized and were usually permitted to withdraw gracefully from their
position before it became irreversible.

It had been anticipated that the work of the optical units would be heavy
just before D-day. beeause it was expected that numerous soldiers would break
or lose their glasses in order to avoid being sent into active combat.  Steps
were therefore taken to have optical units available at ports of embarkation to
handle last-minute emergencies. It is gratifving to be able to report that
instances of willful loss or breakage were =0 oceasional as to be negligible.
1t is also gratifving to report that from D-day on, there was also practically no
evidence that glasses were willfully destroved, damaged, or disearded so that
the soldier might be relieved of combat duties pending their replacement.

COMBAT-INCURRED INJURIES

General Considerations

The fundamental policies for the care of ophthalmologic casualties were
outlined in the Manual of Therapy, European Theater of Operations,* which
had been placed in the hands of every medical officer in the theater before
D-day. In addition to the direetions contained in this manual, which proved

? Manual of Therapy, European Theater of Operations, 5 May 1044,
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entirely adequate and required no changes of consequence during the course of
the war. circular fetters were issued from the Chiel Surgeon’s oflice from time
to time dealing with specifie problems as they arose, and with the treatment of
special conditions, such as the management of keratoconjunctivitis, the em-
plovment of conjunetival flaps, and methods of removal of foreign bodies.

The sentor consultant in ophthalmology and the regional consultants
who were appointed Later considered it an essential part of their duties to give
instruction on the ophthalmologic management of the sick and wounded not
only to ophthalmolosic medical officers but to others, particularly officers
aszigied to surgieal services. The need for instruction of the latter group soon
became evident.  In tours of inspection, oceasional wounded soldiers would be
fonnd on general =urgical wards, where they belonged because of the nature
of thetr wounds, but who also had injuries of the eyves which had been over-
tooked. 1t was therefore essential that the chief of the surgieal service in each
istallation he thoroughly indoctrinated with the concept that every casualty,
regardless of the nature of his injuries, must be examined for possible eve
injuries.’

In the United Kingdom, before the heavy buildup of troops and patients
took place, ophthalmologic and other medical officers could be briefed, before
theiv units beeame operational, concerning the special problems of military
ophthalmology. It was often possible to attach an ophthalmologist assigned
to a newly arrived unit for a 2-week period to an established unit, where he
could receive invaluable instruction as to the military aspeets of his duty.
When units began to arrive in the European theater in great numbers and,
after D-day, when the patient load was heavy., this plan was no longer practical.
Instruction was then limited to dissemination of information by the senior
consultant in ophthalmology and the regional consultants; the circular letters
mentioned, the distribution of which, however, was not alwavs satisfactory
(p. 106); and the lectures given by the senior consultant (p. 102).

The understanding was that the prineiples set forth in the Manual of
Therapy were to be followed routinely unless there was sound reason for
departing from them in an individual case. “Sound reason” was not inter-
preted to mean individual preference for another procedure.  The general basis
for these policies was the military necessity that required the treatment of a
single patient by different medical officers at various points in the chain of
evacuation. The practieal basis was the fact that ophthalmologists were not
placed in forward units, which implied that initial treatment in all cases, and
definitive treatment in some, had to be administered by medical officers whose
knowledge of ophthalmology was limited. Whenever possible, therefore,
transportable patients with injuries of and about the eve were promptly evac-
uated to rear installations in which specialized treatment could be supplied.

3 A statistical presentation of injuries of the eye in the United States Army during World War II is contained in
appendix A, p. 506,
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Initial Management

Medieal ofticers stationed in forward in=tallations to which wounded men
were first brought were instructed to examine all patients, particularly all
unconscions patients, for possible ocular njuries, Treatent was administered
according to the following plan, which permitted a tentative diagnosis:

1. The lids were separated gently, pressure on the eveball being avoided.
Spasm of the lids was overcome by lid hooks or, if these were not available, by
the use of a picce of strong wire bent into the shape of a U or the use of the
handles of two teaspoons,

2. Superficial loose foreign material, metallic bodies, and dirt were re-
moved.  Probing was not permitted, nor was prolapsed tissue excised.  Train-
ing i first-aid methods for these injuries had included the warning not to
mistake prolapsed iris or dark. bloody vitreous for foreign bodies.

3. The instillation of 2 drops of 1- or 2-pereent atropine solution was
followed by the instillation of S-pereent sulfanilamide omtment, 5-percent
sulfathiazole ointment, or 1- or 2-percent yvellow oxide of mercury ointment,
depending upon which was available,

1. A folded evepad. moistened in borie acid, physiologie salt solution, or
sterile water, was laid over the evelids.  The moistened pad was covered with
a dry evepad or with a 2-inch gauze square fastened in place with adhesive
tapes.  The sound eve was covered with dry gauze, and a binocular bandage
was applied.

5. I the patient was unconscious or if the lids were badly damaged. sutures
were placed through the skin and subeutancous tissue of the upper and lower
lids, adjacent to the lash edge, and fastened.  An even simpler method was to
pass a silk stiteh through the skin of the upper lid and then to fasten the free
ends of the stiteh to the cheek with a piece of adhesive tape after the lid had
been drawn down. If the upper lid had been destroyved. the same process
could be earried out in reverse on the lower lid.  If the lids were split or torn,
the sutures could be placed in the intermarginal lid areas.

6. If the lids were hopelessly destroved but the eveball was in reasonably
cood condition, a complete purse-string conjunctival flap was performed
(p. 125).

7. All patients with injuries of the eye were evacuated recumbent on litters
if this was at all possible.  If for any reason this was impossible, the sound eye
was coverad only by a sereen of cardboard or stiff paper with a peephole 2 to
3 mm. in diameter. or by an eyeshade, to help splint the injured eye and at the
same time allow limited vision,

l.ater Treatment in Forward Areas

If the patient for any reason could not be evacuated within 48 hours to an
installation where competent ophthalmologie care could be given, the proceaure
was as follows:
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L. Under a good light, and with sterile technique, the eve was gently
opeted and wrigated with saline or borie acid solution.  Obviously superficial
and loose foreign bodies as well as superficial corneal foreign bodies were re-
moved, care being taken not to nistake prolap=ed vitreous and prolapsed uveal
tissue for foreign material. Perforations, ruptures of the globe, and other
injuries were carefully sought for,

2. I an injury requiring surgery was found, the eve was anesthetized by
instillations of s pereent Pontoeaine, 2 pereent Butyn (unless the patient had
received one of the sulfonamide drags). or 4 or 5 percent cocaine.  One drop of
any of these agents instilled 4 times at 3- to 5-minute intervals provided ade-
quate analgesia for simple or surface ophthalmic surgery. I general anes-
thesia was desired, Pentothal Sodium (thiopental sodium) was used.

Perforating wounds of the cornea. The first step in the management of a
perforating wound of the cornea was excision of the prolapsed iris at the corneal
surface, after the prolapsed tissue had been withdrawn slightly from the wound
by forceps.  After excision, the stump of the iris usually withdrew into the
wound by natural elasticity of the tissues.

A small perforating wound near to or involving the limbus could often be
treated by partial (apron) conjunetival flap.  An ineision was made in the con-
junetiva at the edge of the limbus in the area of the wound and was continued
close to the cornea until from a third to a half of the limbus had been ineised.
The conjunctiva was undermined by blunt dissection as far back as possible,
care being taken to avoid injury to the ocular muscles and to avoid pressure on
the eveball. A single stiteh was applied in the undermined conjunetival edge
on one side of the area of the corneal wound: the suture was buried under the
unaffected cornea for about 5 mm. and then was brought back to the surface,
after which it was tied. A similar stiteh was applied on the opposite side of
the wound.  An apron of conjunctiva, the undermined aspect of which was
apposed to the cornea, could thus be brought over the corneal wound, for which
it served ax a splint.,

I the perforating corneal wound involved more than half of the cornea, a
complete conjunetival flap of the purse-string tvpe was required. A complete
conjunctival peritomy was carried out around the corneal limbus, and under-
mining was performed with the precautions previously noted. A purse-string
suture inserted around the cut edge of the conjunctiva was pulled tightly
enough for the conjunctiva to cover the cornea completely.  The suture was
then tied, 2 percent atropine was instilled into the eve, and evepads were applied
(p. 124,

Lacerations (perforations) of the sclera.—Prolapsed uveal tissue was
excized close to the sclera.  Each eut edge was lifted gently in turn, care being
taken to avoid pressure on the eveball, while a suture of fine silk was applied.
The wound was covered by suturing the conjunetiva on one side to the con-
junetiva on the other side with a mattress suture,
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Lacerations of the ocular muscles.— Lacerated ocular museles were sutured
in proper position with fine silk, after which the lacerated conjunctiva over the
area was similarly sutured.

Lacerations of the eyelids.—Lacerations of the evelids were sutured with
fine silk as accurately and elosely as possible, with the preservation of as much
tissue as possible. A key stiteh was first inserted in the intermarginal lid area
and was tied firmly, so that it formed a small elevation or teat.

Enucleation and evisceration. - Since svmpathetic ophthalmia does not
develop for 10 to 14 dayvs after injury, surgeons in the forward area were
scldom called on to perform enucleation.  When necessary, it was carried
out by the following technique:

Following peritomy of the conjunctiva at the limbus, and complete
undermining, each ocular musele was isolated with a strabismus hook and
was excised close to the selera. The stump of the external rectus musele
was firmly grasped, and the eveball was rotated far to the nasal side.  Exci-
sion scissors were passed inte the orbit between the eveball and the conjune-
tiva until the optic nerve, which was felt as a firm, cordlike structure, could
be grasped and cut.  The eveball was pulled out, and tags of restraining tissue
(superior and inferior oblique muscle tendons) were severed.  Hemorrhage,
which was likely to be profuse when the nerve was cut, was controlled by
pressure applied with a cone-shaped cotton tampon beneath the conjunctiva
and direeted toward the apex of the orbit.  After the hemorrhage had been
controlled, which was ordinarily within 10 minutes, the conjunctiva was
sutured together with three well-spaced silk sutures.  Ophthalmie ointment
was applied, i+ 5 were closed, and evepads were placed and held in position
with a firm baw . >

Eviseeration was emploved only in the presence of panophthalmitis,
which was seldom observed in the forward area. The cornea was excised,
and the contents of the eve were scooped out with a blunt curette. Care
was taken to romove all of the pigmented tissue, so that the walls of the
seleral cavity were clean in all areas.  If the operation had been performed
properly. there was little or no bleeding.  Ophthalmie ointment was applied,
and the operation was concluded by closing the evelids and applyving evepads,
which were held in position with a firm bandage.

If the eveball had disintegrated as the result of injury, the tissue of the
eveball was identified and removed, but ocular muscles and conjunctiva were
preserved as far as possible.

SPECIAL TYPES OF INJURIES

The injuries most frequently observed as the result of combat were those
due to concussion and those due to penetration or perforation by foreign bodies.
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Injuries Due to Coneussion

The results of concussion varied within a wide range and depended on
the degree of the original trauma.  Ruptures of the s and ciliary body
were extremely common. Rupiare of the zelera oceurred independently or
in association with disloeation of the fens beneath the conjunctiva. Milder
degrees of coneussion resulted in intraocular heworvhages, particularly e the
anterior chamber, which sometimes were severe.  The formation of Vossius
rings was not unusual.  If rupture of the chorotd was extensive, the eve was
usually so filled with blood that detailed inspeetion of the anterior portions
was ot inuncdiately possible. When the blood had been absorbed, the
ty pieal picture was edema of the overlving retina, with large arcas of bright-red
blood.  Secondary pigmentation followed.

The severity of the initial ophthalmoscopie picture was not an indication
of the final visual result.  In numerous cases in which the blood was absorbed,
cood vision returned. It was not unusual. however, to observe the develop-
ment of secondary atrophy of the nerve fibers, with a serious los< of vision,
Daily studies of the field of vision earried on over a long period of time showed
ereat fluctuations in the size and shape of scotomas before the final result
was certain. Cases of this sort gave rise to considerable confusion in diag-
nosis before ophthalmie officers beeame experienced in battle casualties, sinee
they were likely to be mistaken for detachment of the vetina, which, as a
matter of fact, was seldom obzerved, either primarvily or during the evolution
of the condition.

The most satisfactory form of treatment was complete bed rest, with
the eves occluded for the first week and covered with pinhole goggles there-
after. The duration of the stay in bed depended upon the findings in the
dividual ease.

Concussion frequently resulted in rupture of the lens capsule and the
development of traumatic eataract.  In some instances, evulsion of the optie
nerve occeurred. This tyvpe of injury wax observed not only when a missile
struck the eveball or traversed the orbit but also, asx the result of blast, when
no foreign body struck or penetrated the eve.  Absorption of blood from the
vitreous was an exceedingly slow process.  Large dehemoglobinized blood
clots could be seen in the vitreous for weeks, and it might be months before
there was any change in the picture. Then improvement was often sudden
and dramatie.

Foreign Bodies

Intraocular foreign bodies, which were frequent, presented the gravest
problems which confronted military ophthalmologists.  The over-all results
must be elassed as unsatisfactory, the fundamental reason being that, beeause
of circumstances, some though not all of which were bevond control, patients
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with these injuries seldom came nnder the carly professional care of expert
ophthalmic <urgeons.  The poor results could also be attributed 1o two other
constderations. The first was the freguent mualtiplicity of the foreign bodies,
which under combat conditions were Likelv to be minnte. The second was
the nature of the objects, which, in addition to <hell fragments and <imilar
objeets. might consizt of bits of wood and clothing, fragments of vehicles,
ad even seashells from the beaches of Normandy.  Most foreien bodies,
however. ortginated in fragmented explosives, particularly land mines.  The
tetal casing enelosing the explosive was low iniron content and high in mag-
nestum, aluminum, and similar allovs. The result was that the objects were
etther nonmagnetie or only feebly magnetic and, if they could be removed
at alll they were removed with difliculty and with additional trauma to the
structures of the eve,

The proportion of eases of intraocular foreign badies appeared to he cou-
sistently related to the type of warfare being waged.  When the fichting was
intense. the incidence of ocular injuries rose sharply and amounted to approxi-
mately 5 pereent of the total casualties, with foreign bodies, particularly from
fragments of German SS-mm. shells, mortar shells, and land mines, eausing
the major portion of all ocular injuries. During the highly mobile tvpe of
warfare following the breakthrough at saint-Lo. the ineidence of ocular injurtes
fell to less than 1 percent of the total casualtiecs. When, later in 1944, the
advance of the United States armies was slower and the fighting again in-
creased i tempo and intensity, as it did before Metz, tn the long struggle
hefore the Siegfried Line, and in the Ardenves: the incidence of ocular injuries
again rose sharply.

Land mines did the most serious damage to the eves of United States
soldiers of all wartime canzative agents.  The resulting injuries, which were
practically always extensive. were bilateral in perhaps 70 pereent of all eases.
Multiple wounds were the rule. and there were likely to be serious wounds
elcewhere in the hody. particularly in the extremities,

The Sweet method of localization of forcign bodies was generally emploved
in the Kuropean theater.  Individual hospitals, however, experimented with
other methods, and in some mstances came to prefer them. The MeGrigor-
spectacle method was popular. especially in the mobile hospitals, and the
Comberg-Pletffer contact-lens method was used in several hospitals to the
exclusion of other methods and with most gratifving results.  Studies earried
out by the senior consultant in radiology. at the request of the senior consultant
in ophthalmology, revealed, however, that while the Sweet method of loeal-
ization was more time consuming than any other method and required greater
skill and experience on the part of the radiologist, its rexults could not he sur-
passed by those of any other method from the standpoint of accuracy.

The technique for the vemoval of foreign bodies varied with the exigeneies
of the individual case. though the general poliey was to roove the objeet by
the poxsterior route. preferably through the ora serrata, after preliminary Jdia-
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thermy ignipunctures. The poliey of <ending patients with ocular injuries
from the combat area to a general hospital ax rapidly as possible, without
definitive exe surgery, was not alwavs strictly enforced, the ophithalmologists
of the army areas being most ditlicult to control in this respect. Tostructions
to attempt no extraction until accurate roentgenologic localization had been
carried out were also unfortunately not strictly enforced in the forward areas.
The ophthalmologists in these aveas were usually net thoronehly qualitied
ophthalmie surgeons, their facilities for accurate localization of foreien bodies
were decidedly limited, and frequently they failed to realize that precise
localization 1= essential before excraction is attempted.  The result was that
early in the campaign many ecasualties with foreign bodies were received in
general hospitals after unsueeessful attempts at removai had superimposed
trauma, often of considerable degree, on the original injury!

An analysis of case histories shows bevond question that the pereentage
of succe=<ful extractions of intraocular foreign bodies depended almost entively
upon the skill and expericnee of the surgeon in charge of tne caxe. The average
of successful removal for the whole theater was about 50 pereent. At least
one ophthalmic surgeon, however, had 76 percent of suecessful cases, while in
the hands of inexperienced ophthalmologists successes might fall as low as 1.5
percent.

The most serious of all injuries were those in which the foreign body
penetrated the entire eveball.  If the missile was large, the eve promptly
disintegrated.  If it was <mall or relatively small, the initial intraoeular hemor-
rhage was practically  always sertous, and  secondary  hemorrhages were
freauent.  Phthisis bulbi was the usual end resalt, in spite of treatment by
complete bed rest. atropinization, chemotherapy, and  binocular ocelusion
until it was thought safe to permit the uninjured eve to remain open.

Foretgn bodies in the cornea were frequent. Sometimes the entire cornea
might be peppered with small bodies, usually of metal.  Treatment in these
ases consisted of the removal of the objects readily aceessible, the remainder
being left in situ. Supportive treatment, with the liberal use of atropine 1o
prevent secondary iritis, gave surprisingly good results, and useful vision was
recovered n a large number of cases (fig. 16).

Orbital Wounds

Orbital wounds due to foreign bodies were alzo frequent. The objeets
were encountered in all parts of the structure.  Often they penetrated the

4 Later, Lt, Col. James N. Greear, Jr., M C, who suceceded Colonel Vail as senior consultant in ophthalmology on 29
March 1845, found that many evacuation hospitals were statfed with highly qualified ophthalmolevists and that the
characeter of professional work coming from these hospitals refleeted the qualifieations of the ophthalmologists conevrned,
It was Colonel Greear's opinion that ophthalmologice patients in general received exeellent care during the latter nonths
of the war in Furope.

Had highly qualified ophthalmologists been availible and had they been . signed to the varions ficld armies for
duty in evacuation hospitals and as part-time consultants to the army surgeons and their surgical consaltants, it is safe to
assume that closer supervision and contro! of ophthalmic surgery in the army areas would have been possbie. =J. B C. Jr.
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Fro ke 1o, A foreien body beine removed from the cornea of o ~oldicr in the 5d
Station Hospital, Tibworth, Wilts) Fnoland,

aceessory sinuses. and not infrequently they passed into the brain. The
managenient of anconmplicated eases. in the absence of symptoms and of inter-
ferencee with function. was one of watehful waiting,  Probing was forbidden.
The results of conservative therapy were generally good,

In maore complicated wounds of the orbit, the ophthalmologie officer was
in<tructed to <cek consultation with the otoinrvnzologi<t and the neurosurgeon.
If the floor of the orbit had been iractured and extensive plastiec vepairs were
necessarv. the patient was evacuated to the Zone of Tnterior as promptly as
possible. Treatment in the theater was limited to measures to protect and

~ave the exve and 1o prevent secondary contractions,

Other Injuries

Onlyv a few perforating injuries of the exe ocenrred as the result of wonnds
with bavonets or knives. Bures of the exeball were masual. but hurns ol the
lid< were common. On the whole, the treatment of this type of injury was
reasonably cood. though protection of the exeball was not always employed.
Tar<orthaphy was oceasionally performed: it conld have been nsed with
advantaze mnch more frequently,

A interesting croup ol injurie<. which fortunately were uncommaon. were
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those in which the evelids were sertously damaged and the eveball was left
exposed.  Whenever possible, the remnants of the evelids were sutured together
to proteet the eveballl I this could not be accomplished, the eveball was
protected by conjunctival flaps or skin flaps. 1 this also was impossible, the
desperate method was adopted of performing tenotomy on all the reeti muscles,
so that the eveball could be rotated underneath the conjunetiva.
Remarkably few ocular injuries occurred as the result of shopwork, in
spite of the fact that protective goggles were seldom issued and were not usually
worn when theyv were available.  Although some men lost their eves as the
result of aceidents in tennis, baseball, skeet shooting, and similar sports, con-
stant efforts at prevention kept these costly injuries to a small number.

SPECIAL THERAPEUTIC METHODS

Atropinization.— Although, as has been mentioned, the supply of drugs
necessary in ophthalmology was nearly evervwhere adequate, atropine was
frequently not used so freely or so promptly as it should have been in the
carly management of eve casualties.  This was particularly true in evacuation
areas. It was not unusual for a patient obviously in need of atropine to pass
through half a dozen installations in the chain of evacuation before receiving it.
Serious complications frequently vesulted from the omission of this precaution,
but the error coutinued to occeur in spite of admonitory circular letters and
word-of-mouth instructions and indoctrination by the senior consultant in
ophthalmology and by regional consultants.

Conjunctival flaps.—Conjunctival flaps were used in all varieties of pene-
trating wounds, and many eves were saved by this simple procedure. It
could be carried out not only by the trained ophthalmie surgeon but even, in
emergeney, by inexperienced ward surgeons.

In two cases in the theater in which part of the damage of perforating in-
juries consisted of loss of a portion of the cornea, so that a conjunctival flap was
impossible, a fascia lata strip was sewod across the defeet, and the eye was
saved.  This ingenious technique was devised by Capt. Eugene W. Anthony,
MO of the 52d General Hospital.

Evisceration and enucleation.—It was the policy to limit evisceration to
the cases in which panophthalmitis progressed in spite of treatment.  For
other cases in which radical surgery was done, enucleation was advised, with
the use of a glass implant or an acrylic ball. The plan was not universally
arried out, the implant frequently being omitted in evacuation hospitals in
forward areas, even when the operation was done by the ophthalmologic-
otolaryngologic officer. Tt was not exceptional, particularly in the early days
of the campaign, to observe sockets which were greatly contracted because
enucleation had been poorly performed.  Occasional contraction of the sockets
occurred because a general surgeon had removed the contents of the orbit and
packed the cavity with gauze and sulfa erystals.
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Preliminary suture of eyelids. .\n unnecessarily large number of zecondary
plastic repairs resulted because, e spite of directives and indoctrination divected
to that end, preliminary suture of wounds of the eveluds was seldom carveied out.

Muscle surgery. Surgery to correet imbalanee of the ocular museles was
not approved for the purpose of improving the appearance of the soldicr or for
obtaming binocular fusion.  This was obviously a sensible poliev.  For one
thing, 1t was not considered reasonable to tie up beds in an overseas theater
for patients operated on for purely cosmetic reasons,  For another, intolerable
diplopia sometimes resulted, rendering the man unfit for military duty. A
defect mewrred under these clreumstanees was elasstlied as havine been -
curred in line of duty and therefore as pensionable.  In spite of the logie of
this policy and the prohibition agamnst such surgery set forth in oflicial com-
munications, operations for strabismus continaed to be performed oceasionally,
even after D-day.

Anesthesia. Although loeal anesthesia was frequently used, the most
popular anesthetie for ophthalime surgery throughout the European Theater
of Operations was pentothal sodinm.  Without exeeption, it proved an almost
ideal anesthetie agent for all the usual operations,

COMPLICATIONS

Intraocular infections were execeedingly uncommon, probably beeause of
the liberal use of penicillin after it became avatlable and of the sulfonamide
drugs. both of which were used by the routes and in the doses usual in eivilian
practice, Tt was remarkable to observe how even panophthalmiti= and
endophthalmitis could be aborted by the use of penicillin parenterally, supple-
mented by the injection into the anterior chamber or the vitreous of a solution
containing 500 units per cubic centimeter.  Sulfathiazole, and later sulfadi-
azine, in a =uitable base, were frequently uszed locally in the form of 5 pereent
olntments.

Secondary glancoma, which was a not infrequent consequenee of concussion
with intraocular hemorrhage or of secondary hemorrhage, was extremely diffi-
cult to treat. Repeated paracenteses were advised, with retrobulbar injection
of procaine hvdrochloride and of 40 pereent alcohol if pain was intractable.

The mmeidence of sympathetie ophthalmia was remarkably low in the
European theater. The general and =tation hospitals which reported their
ophthalmologic statisties for 1944 noted only 10 eazes. The absence of this
sceriots complication, while it was in line with the deereasing ineidenee obzerved
in civilian practice, can probably be attributed to the rontine use of the slit
lamp. the early diagnosis and approprate treatment of most injuries, and the
vigilanee of responsible medieal oflicers.

lujurtes of the eve were, fortunately, seldom fatal in themselves. In
perhaps 5 percent of all cases, however, they were assoctated with sertous head
injuries; in connection with which a large number of fatalities ensued.




CHAPTER VII

Administrative Aspects of Ophthalmology in the
Southwest Pacific and Pacific Ocean Areas

W ebb P. Chamberlain, M. D.

The practice of ophthalmology in the Southwest Pacifie and Pacifie Ocean
arcas in World War I was, like the practice of all medicine and surgery in those
arcas, conditioned by the enormous areas over which fighting occurred.  The
differing elimatie conditions, the tropieal environment, and the great distances
between bases ereated problems of disease and of treatment peculiar to these
regions.  The poor condition of many patients with ocular injuries when they
arrived at fixed hospital installations was often to be explained by the fact
that, especiallyv in the early months of the New Guinea campaign, they had
been evacuated from 2,000 to 3,000 miles from the point of injury.

MEDICAL INSTALLATIONS

The 4th General Hospital, which was set up at Melbourne, Australia, early
in March 1942, was the first medical unit to function as a hospital in the
Southwest Pacitic area, and its ophthalmology department was the first such
department to function there. By the middle of 1942, the 118th General
Hospital in Sydoey and the 105th and 42d General Hospitals in Brisbane were
also in operation, and, beeause they were particularly well staffed, their ophthal-
mology departments were serving informally as centers for the diagnosis and
treatment of eyve discases and injuries.  ‘They cared for casualties evacuated
from the islands and for patients received from station hospitals supporting
troops staging in Australia.  Good work was done in field, evacuation, and
station hospitals, but in many instances trained ophthalmologists were not
attached to the smaller units, and a relatively high proportion of eve casualties
had to be transferred to general hospitals.

After August 1943, during the New Guinea campaign, the 42d General
Hospital in Brishane eared for a large proportion of the ophthalmologie battie
casualties, who had to be evacuated by air for a distance of 1,500 miles. It
was not until 1944 that well-=taffed general hospitals were established in the
New Guinea bases. When these units were set up. excellent service was afforded
these casualties without the previous necessity of an extremely long line of
evacuation.
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Eve centers of the tvpe extablishied in other theaters of operations and in
the Zone of Interior were never established i the Pacitic theaters. Patients
were transferred from smaller hospitals to Larger hospitals, not by plan but
simply because, as already noted, there were neither facilities nor personnel to
care for them in the smaller units. On the other hand, when preparations were
tmade for the ivasion of Japan, the 26th Medieal Center was established in
Manila, and 1t was planned thet the several general hospitals which composed
it would furnish specialized eve care. Had the war continued, 1t s possible
that, by a process of evolution, something approaching the tvpe of exve center
established elsewhere might have developed in this medieal center.

PERSONNEL

No consultant in ophthalmology was ever appointed in the Pacific. The
number of medieal ofticers certitied by the Amertean Board of Ophthalmology
was small, and their distribution was not always well planned. When a compe-
tent ophthalmologist was placed in a dispensary unit, for instance, as was
sometimes done, his abihities were not utilized to the maximun,

The organization of the ophthalmologic and otolaryngologic sections of
hospitals as a single service gave rise to the ditliculties whieh might have been
expected inoan era in which only the occasional physician was adequately
traimed in both specialties. Ophthalmology, which is a highly specialized field,
was handled in many installations by physicians whose training and certification
were in otolarvngology, while ophthalmologists of all degrees of training and
experience dissipated their energies in otolarvngologic work for which they
had had no training.  In addition, the ophthalmologic experience and training
of these men were lost in many instanees, beeause of the fact that promotion
bevond the rank of major was possible oniv by their assumption of duties
not related to the specialty. Well-qualified ophihalmologists were thus lost
to climeal ophthalmology beeause they naturally took the only available means
of caining additional rank and the associated inereases in pay and allowances,

Traimed ophthalmologic nurses were not available, but many nurses were
given on-the-job training in the exacting requirements of the specialty. They
rendered valuable serviee, although it was difficult to keep them from being
rotated after they had been tramed.

Properly trained enlisted personnel proved a great asset in the practice of
ophthalmology in the Pacific. In many imstances, these men, after training,
replaced nurses in the outpatient dispensaries.  Men who had been optometrists
in civilian fife often served as refractionists, but many of the best refractionists
in the Pacifie received all their training in the Army. Oceasionally, patients
who came to the hospital only for refraction were never seen by a medieal
officer. This oceurred only in hospitals where an otolarvogologist was also in
charge of ophthalimology, but it was not considered aceeptable procedure,
no matter what the reason for it.
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During the last 18 months of the war, the maintenance of morale had
become a problem to those ophthalmologists, as probably to other segments of
the Army, who had spent 3 yvears inan alien environment and elimate and who
had felt the Inck of suitable furlough arcas in the Pacifie theaters and the lag
of redeplovment.  Rotation of personnel, with at least shoit periods of duty
at eve centers in the United States, would have been advantageous for
ophthalmologists who were almost completely removed from thie advanees
being acecomplhished in their specialty and who, because there was no consultant
in ophthalmology to see to it that they were kept informed. were able to leam
Little about what was going on in the Zone of Interior and in other theaters,
A proper distribution of textbooks and current periodicals would have been
of great assistance in this respeet, but it was not accomplished.

FACILITIES
Utilization of Space

Ophthalmologie facilities in the Pacifie varied with the type of construetion
of the hospital in which they were housed.  Eve clinies, wards, and operating
rooms were ample in space and of the most modern type in such installations
as the Roval Melbourne Hospital, which was approaching completion when it
was taken over by the United States Army.  Other units were often of the
cantounent type. sometimes supplemented with tent units, with the pre-
fabricated structures modified, as necessary, to afford better ventilation and
insulation from heat.  In forward arcas, hospitals were housed in tents or other
structures in which extensive improvisation was necessary to establish a
practical setup for ophthalmic surgery.

Frequent revisions of the space allotted to the management of eyve easualties
were necessary beeause the originally allotted space was inadequate.  This was
chiefly beeause planning was based on the mistaken assumption that a single
officer would be adequately trained to handle both ophthalmology and
otolaryvngology.

Equipment and Supply

During the first months of the war in the Pacifie, there was a notable lack
of cquipment for the diagnosis and treatment of ophthalmologic conditions,
and much of what was supplied was of poor quality and otherwise unsatisfactory.
The slit lamp and the corneal microscope are indispensable in the diagnosis of
ophthalmic conditions, but it was not until 15 months after the arrival of the
first hospitals in the Pacifie that these items began to be received from the
Zoue of Interior. Giant magnets were in insufficient supply.  Tonometers
were not reliable.  Prosthetic spheres for implantation after enucleation were
often unobtainable.  Facilities for the surgical repair of retinal detachment
were lacking.  The National ophthalmoscope supplied was regarded as unsatis-
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factory, because it was impossible to obtain a elear focus with it and beeause
of the presence of a confusing light reflex in the center of the field to be examined.

By the middle of 1945, mauy of these difficulties had been remedied. The
ophthalmologic department of the 11Sth General Hospital, which was set up
in Sydney in 1942, had been able to procure a slit lamp in Australia as well as
other equipment, and other general hospitals, through the inttiative of indi-
vidual ophthalmologists, had also been able to supplement their inadequate
equipment from civilian sources or through facilities and cooperation of the
Medical Department of the Australian Army.

A survey Uof ophthalmologic zerviee in the Pacifie, covering 14 general
hospitals, 1 field hospital, and 2 evacuation hospitals, was reported to the
Theater Surgeon. Army Forces, Pacifie, 17 July 1945, and produced the follow-
ing data:

1. At this time, the two evacuation hospitals and the single field hospital
investigated were well equipped.

2. Of the 14 general hospitals investigated, 13 did not possess tangent
screens, 10 lacked slit lamps, and 10 lacked perimeters.

3. Small Lancaster hand magnets were in plentiful supply and were well
distributed.  Shortly before the survey, five giant magnets had been recerved
in the theater, three of which had been delivered to general hospitals. Tt
was thought that flexible use of the two remaining giant magnets would solve
this particular problem for the theater.

[nstruments.. In the carly months of the war in the Pacifie, the instru-
ments supphed for ophthalmic surgery were in short supply and were fre-
quently of poor quality and antiquated design.  They were also far too coarse
for delicate eve surgery. The supplementary emergeney eve kits, which
were issued indiseriminately to general hospitals and advaneed field units,
did not serve the differing needs of those installations.  The large case pro-
vided for eve injuries, item 93290 in the supply catalog, was more satisfactory.
Units which arrived in the Pacific after 1944 were usually provided with it,
but units in the theater early in the war did not receive it until later.  This
item was requisitioned repeatedly by the 118th General Hospital, for instance,
beginning carly in 1943, but it was not received until Mareh 1945,

The instruments in the large case could have been improved upon in
both selection and number. A Schiotz tonometer, toothed and intracapsular
apsule forceps, and a corncoscleral trephine were missing.  Sharp instru-
ments were not held in racks, with resultant damage to their cutting edges.
It would have been desirable, moreover, to have racks which could have been
removed in sections and used to hold the instruments in sterilizing solutions,

There were no facilities in the Pacifie for the repair and servicing of
ophthalmologic nstruments.  The lack was inconvenient and uneconomie
and also made the instruments less effective than they might have been, since

VEn Colo Brittain . Payne, MC, Report to Theater Sarecon, Army Forces, Pacifie, 17 July 1013, subject: Ophthalmie
Service in Army Instaltation: in the Sauthwest Pocifie and Western Pacifie Areas.,
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certain ophthalmologic instruments, such as cataract knives and keratomes,
are often better when they have been resharpened than when they are new.

The care and preservation of ophthalmologie instruments was a major
problem in the Pacific. Al metal rapidly developed rust and corrosion in
the humid tropieal climate. and the mere coatng of instruments with oil did
not prevent their deterioration.  Sharp instruments, such as cataract knives
and keratomes, deteriorated with special rapidity.  The case for eyve injuries
(item 93290) which was supplied later in the war included a dehivdrating agent
but was not convenient for the storage of instruments i daily use. The
development of a convenient storage cabinet dried by an elecirie-light bulb
would have assisted in the solution of this problem, which remained a serious
one throughout the war.

Drugs

The sulfa drugs and penicillin, after the latter was introduced, were
usually in ample supply and were used to great advantage.  Most ophthalmo-
logic drugs were also in full supply, although atropine and Pontocaine  Hydro-
chloride  were occasionally scarce items.  Pilocarpine, to counteract eyclo-
plegia, was also frequently unavailable, as was eserine. Because of its effect
on the corneal epithelium, many ophthalmologists objected to the use of
cocaine as a local anesthetic agent and would have preferred Pontocaine,
Metyeaine, or Holocaine. Butyn and Metaphen ointments were available
but for many reasons weie regarded as undesirable.

Optical Supply

Carly in the war, United States Army units in Australia were supplied
with glasses by Australian opticians working under contract to the United
States Army. The quality of material and the character of the service were
good. Later, the United States Army set up its own optical units at various
bases, and these units, for the most part, supplied satisfactory service.

Replacement of broken lenses for combat troops on the beacles was
originally a serious problem. Many men who wore glasses had to be moved
from their posts beeause they could not continue their missions after their
elasses were broken.  Frequently, these men had to be evacuated and sent
to hospitals far in the vear for refraction and preseription for new lenses, and
delays ranging from a few weeks to as long as 3 months occurred before the
glasses were supplied and the men were returned to their units.  Later, the
attachment to ecach corps of small optical units which went forward with
Ianding troops on each D-day permitted broken glasses to be replaced on the
spot and kept men available for action when they were most needed.

Lack of uniformity and of clarity in the regulations covering certificate
requirements on the breakage and loss of glasses gave rise to a good deal of
confusion and delay.  This was particularly true of the requirement that the

10T —57—-11
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certificate of loss or breakage in line of duty be signed by a responsible officer.
Unless an oflicer actually witnessed the destruction or loss of the glasses, he
was in no posttion to certify that the loss was in line of dutv. On the other
hand, if a man deliberately fost or broke his glasses, in the hope of eseaping
arduous or dangerous duty, it was almost impossible to prove that the aet
was intentional.

In the early months of the war, broken glasses often had to be shipped
a distance of a thousand or more miles for repair.  Theyv were seldom accom-
panied by proper certificates and, if they were returned for completion of the
necessary paper work, many additional weeks of lost time were added to the
time loss inevitable in the length of the sapply line. On the other hand, ac-
cording to regulations, only an oflicer in the soldier’s unit was authorized to
sign the certificates. The optical-supply unit was therefore left on the horns
of a dilemma, which was solved in various ways.

In the carly days of the war in the Pacifie, many refractions had to be
done and many glasses had to be supplied for men who were sent overseas
before their eves had been properly refracted and appropriate glasses had been
supplied.  One infantry sergeant, for instance, who was scen at this time, had
been sent overseas with a combat unit without a duplicate pair of glasses,
although he had 9.00 diopters myopia and uncorrected vision of 2/200 in
cach eve.

Many soldiers with refractive errors which did not qualify them to receive
Government-issue spectacles had svmptoms which could probably have been
reliecved by the proper glasses. No facilities were available for dispensing
bifoeal Tenses, and many persons had to be given two pairs of spectacles when
bifocal glasses would have been more advantageous.  The lack of facilities for
bifocal lenses furnished a particular problem in installations which cared for
Philippine Army personnel, among whom presbyopia was common.

In 1945, two general hospitals, the 60th and the 118th, were designated
for the manufacture and fitting of plastic eves. The end of the war came,
however, before the program could be put in operation.




CHAPTER VI

Clinical Policies in Ophthalmology in the South-
west Pacific and Pacific Ocean Areas

W ebb P. Chamberlain, M. D.
COMBAT-INCURRED INJURIES OF THE EYE!

General Considerations

The lack of a consultant in ophthalmology in the Pacifie explains why no
general policies were formally issued for the management of ophthalmic injuries
and discases.  As a result, these conditions were managed, for the most part,
on the basis of the individual officer’s practices in civilian life,

Clinical policies in ophthalmology, furthermore, as has already been noted
(p- 133), were necessarily predicated on the length of the evacuation lines which,
in the Pacific, were long in the first months of the war and were frequently
long even toward the end of hostilitics.  The time to save an injured eye is
immediately after it is injured, but a competent ophthalmic surgeon must be
available to secure optimum results.  Because of the shortage of trained
ophthalmologists, however, and because of the relative infrequencey of injuries
of the eve, specialized personnel were not usually available in forward areas.
If the condition was one of great urgencey, general surgeons handled it as best
they could. If it was not, by far the best solution of the problem was to do as
little as possible, preferably nothing except to apply a simple dressing, and to
evacuate the casualty as promptly as possible to a hospital in which an ex-
perienced ophthalmie surgeon was available.

Failure to observe these general principles of management was sometimes
responsible for distressingly poor results in ophthalmic surgery. Eyes were
sometimes enucleated too hastily.  Glass-ball implants were not always used,
even after they beeame generally available, and often several plastic operations
were necessary before prostheses could be worn satisfactorily.  Lacerations
of the evelids were also frequently treated unwisely, with generous debridement
and open-wound healing, though these practices were in direct violation of
instructions from the Office of the Surgeon General.?  Numerous deformities

1A statistical presentation of injuries of the eye in the United States Army during World War II is contained in
appendix A, p. 50,
2 War Department Technical Bulletin (TB MED) 147, March 1945, subject: Notes on Care of Battle Casualtics,
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resulted, and plastie surgery, with long periods of hospitalization, was necessary
to correct them.

Special Types of Injury

A special problem in the Pacifie, vesulting from the type of fighting very
often neeessary, was the rvelatively large number of injuries eaused by small-
arms fire.  Damage to the eves in this type of injury was often associated with
extensive damage to the face, lids, adjacent sinuses, and eranial contents,
The immediate need in forward installations was to combat shock and infection.
When the casualtios were received inrear installations, the wounds were almost
alwavs infeeted, and immediate plastic repair was impossible.  Except for the
removal of shattered globes, treatment had to be limited to elearing the infection
and minmmizing the deformities,

Ocular injuries in the Southwest Pacifie Ocean area included an unusually
large number of nonmagnetie intraocular foreign bodies. These objeets
consisted, as in other theaters, of nonmagnetic metals and alloys used in
modern munitions and, in many cases, they also ineluded multiple fragments
of the coral rock which is present on all Pacifie islands. [t was the poliey to
evacuate patients with this type of injury to the Zone of Interior by plane, as
rapidly as possible and with high priority. For military and other reasons,
this poliey, unfortunately, could not always be put into effeet, and air evacua-
tion was often irregular and =low.

DISEASES OF THE EYE

General Considerations

Constant exposure to the heat. dust, and glare of the tropies resulted in a
relatively high ineidence of all types of external diseases of the eve®  Ble-
pharitis, conjunetivitis, various forms of Keratitis, iridoevelitis, choroiditis,
retivitis, and optie neuritis were unusually frequent and were often resistant
to therapy and prone to recur.  Patients with malaria were particularly likely
to develop hierpes simplex keratitis,

Hospitalization for even simple diseases was necessary for much longer
periods of time than in civilian practice, and trivial inflammations were likely
to become ineapacitating.  One patient, for instance, was hospitalized 8 times
over a 9-month period for recurrent acute keratoconjunetivitis, which was
apparently aggravated by duty under tropieal conditions. The infection was
controlled slowly during the periods of hospitalization but recurred promptly
when the soldier returned to his unit. - During this 9-month period, he was
able to perform full duty for less than 4 weeks.  Eventually, he was evacuated
for nontropieal duty. Tt was found, in numerous similar instances, that he

A statistieal proesentation of diseases of the exye in the United States Army Jdaring World War 1 is contained in
appetelin AL ppe S40555,
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best plan was to evacuate patients to the Zone of Interior as soon as it became
evident that their ocular disease was aggravated by service in the tropies and
was likely to incapacitate them repeatedly.

Trachoma was not a disease of any consequence in the Pacifie, though
patients with old scarring of the cornea were likely to develop severe rritations
and recurrent inflammation which eventually necessitated evacuation.  An-
ophthalmic troops, who were sent overseas in 1942-44, chiefly with port
battalion units, proved of little use.  Under tropical conditions, the majority
developed irritation in the socket, usually associated with a severe purulent
conjunctivitis which responded poorly to treatment.

The management of toxic amblyvopia was not a frequent problem, since
the primary discase was almost invariably fatal.

Correction of defeets which had existed prior to induction was carried out
in a number of cases in which operation did not scem necessary.  This was
particularly true of strabismus, the surgical correction of which was later
forbidden.

Two unusual conditions were observed in the Pacific: Ocular complications
associated with serub typhus, and bilateral corneal edema precipitated by
Atabrine.

Ocular Complications of Scrub Typhus

Extraocular and intraocular changes.—Weekly examinations of the eves
of 451 patients with serub tyvphus fever over a period of 18 months in the
Southwest Pacific theater revealed extraocular and intraocular changes in a
large number. The weekly examinations included opthalmoscopy under
mydriasis; tests for visual acuity; determination of the visual fields, with
plotting of the fields of most of those showing intraocular changes; and slit-lamp
examinations after the patients had become ambulatory. Peripheral-field
determinations were done on a 330-mm. radius perimeter with a 1-mm. white
test object.  Central fields were plotted with the same object on a tangent
screen at T meter.

The most common extraocular change was conjunctival hyperemia, which
occurred during the early stages of the disease in 38.8 pereent of the 451
patients.  Discharge was usually scanty, and the injection disappeared during
the second or third week of illness.  Subceonjunetival hemorrhages appeared in
the first 10 days of illness in 6.4 percent of the patients.  The hemorrhages,
which were usually bilateral, were massive, often covering a third to a half of
the exposed sclera.  Eschars of the evelids appeared in 4.4 percent of the
patients and ecchymoses in 0.8 pereent.  In two patients, an eschar tvpical of
the primary lesion of the disease which follows a mite bite involved the upper lid.

Keratitis developed in 4.4 pereent of the patients, and the same proportion
developed nystagmus.  In two instances, the nystagmus was of the coarse,

+ 3ehele, 1. G Ocular Changes in Serub Typhus. A Study of 431 Patients, Army M. Bull. 5: 123-427, April 1946,
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irregular, jerky, incoordinate tyvpe. It occurred only when fixation on an
object was attempted and closely resembled the type of incoordination seen in
the extremities in aszociation with cerebellar lesions.

The intraocular changes were even more noteworthy than the extraocular
in patients with serub typhus fever.  Venous engorgement, which oceurred in
67.2 pereent, was the most consistent change in the fundus. Tt had its onset
during the first or second week of illness and always preceded any other intra-
ocular change. It frequently progressed until the veins were from 2 o 2%
times the diameter of the arteries. Other venous changes were associated
with engorgement.  The veins beeame irregnlar in caliber, this phenomenon
accentuated by the inercased tortuosity of the vessels. Because of localized
dilatation, they often appeared sausagelike near the disk.  Although throm-
bosis frequently <cemed imminent, it occurred only once in the entire series,
The outhine of the veins was often blurred, possibly as the result of exudation
through their walls. Blurring was not the result of the presenece of a true
perivascular sheath, for the veins had a difTuse, veiled appearance. which was
perhaps partially caused by retinal edema, althongh the arteries never showed
a comparable degree of involvement.  The veiling was more marked at the
arteriovenous erossing, at which point the veins often bad an interrupted
appearance.

Edema of the disk and retina was observed in 36.1 pereent of the 451
patients with serub typhus.  Both structures were always involved, and the
involvement was alwavs bilateral, The edema was preceded Ty marked
engorgement of the retinal vern in all patients and was usually preceded by one
or another of the venous changes already deseribed. Edema was usually of
comparable degree in the disk and the retina, though in some instances, the
swelling of the disk suggested papilledema.  The changes in the fundus,
however, were not the result of inereased intracranial pressure.  In other
istances, the retina showed marked edema while the disk showed almost
none.  Edema of the disk and retina appeared during the second and third
week of illness, reached its maximum intensity during the next week or two,
and then subsided slowly, the eve grounds returning to normal about the
seventh or cighth week of illness.

Retinal hemorrhages, usually superficial. were observed in 6.6 pereent of
the patients.  Fluffy white exudates occurred in 4.9 percent. These exudates
were usually of the cotton-wool variety, though thev sometinmies resembled
ganglioform degenerative lesions. Both hemorrhages and exudates were most
likelv to occur in patients who presented edema of the disk and retina.

Dustlike opacities of the vitreous, which were most numerous in the
posterior vitreous, were seen in 4.6 pereent of the patients; in these cases,
there was no further evidenee of uveitis. Definite uveitis appeared in 1.3
percent. Tt was usually indolent, with only slight photophobia and usually
with no eiliary injection.  Nearly all the patients in thix group also presented
edema of the disk and retina, as well as the venous ehanges deseribed.
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Putients with uvertis occasionally complained of blurred viston, though
visual acuity was undisturbed and no changes in the visual ficlds were demon-
strable.  Visual function was not altered in the remainder of the patients.

The retinopathy fawly typieal of mite typhus thus consisted of bilateral
edema of the disk and retina; hemorrhages, usually superficial; and white exu-
dates, with a bilateral uveitis superimposed ina small proportion of cases.
Sinee venous changes confined to the retina are extremely diflicult to evaluate,
a diagrosis of retinopathy was not made unless other changes were also present.
Such pathologie studies as were possible sugeested that the primary lesion in
the eve consists of an inflammation of the highly vascular uveal tract.  This
15 what might be expected, for vasceulitis and perivasculitis of the smaller blood
vessels are characteristic pathologic mantfestations of serub typhus.  The
significant chinteal inctdence of vitreous opacities and of bilateral uveitis sup-
ported the pathologic evidence.  Even though the retinal preture predominated
in these cases, it was believed that the choroidal disturbance was probably
the underlying process.

Diagnostic considerations.— T'he ocular changes in certain of these cases
proved useful in the diagnosis of serub tyvphus.  The diagnosis of this dizease
in a febrile patient restz on the presence of the mite-bite uleer, the rash, and
the generalized Ivimphadenopathy. Confirmation is provided by the Protous
OXK titer.  In a number of the patients in this series who failed to show one
or more of the essential eriteria for early diagnosis, the diagnosis could be
made on the development of eve ground changes, beeause the retinopathy of
serub typhus in this geograpliie area was found to be practically pathognomonie.
Similar changes were not found in other acute febrile diseases. Sinee the
retinopathy developed on an average of 3 to 4 dayvs before the OXK aggelutina-
tion reaction became positive, it afforded diagnostic help before laboratory
evidence was available.  In several patients with undiagnosed fevers, the
ophthalmologie findings first suggested the diagnosis of serub typhus. In
several other cases, in which serub typhus was suspected but was not proved
until considerably later, the retinal findimgs helped to confirm the diagnosis,

Patients with severe disease were more likely to present retinopathy than
those with moderate disease, and those who developed complications (damage
to parenchymal organs) also showed a higher percentage of retinopathy than
patients without such complications.

The relationship between intraocular changes ar “e stage of recovery

was particularly important.  As a rule, full recovery - be fairly well esti-
mated on the basis of the patient’s general conditio .. In a patient with

retinopathy, however, the time of disappearance of the retinal lesion furnished
an additional objective ertterion. It scemed reasonable to assume that the
disappearanee of the retinal changes paralleled the disappearance of damage to
tissues elsewhere in the body.

Since eye ground changes were almost the last physical signs to disappear
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in the cases in which they were present, .0 patient was returned to duty until
his retinopathy had disappeared.

Corneal Edema Resulting From Atabrine Therapy

Symptoms and signs.— Over an 18-month period in the Southwest Pacific.
a number of patients were observed with bilateral haziness of the cornea of
obscure origiti.  During the 8-month period ending in March 1945, four
patients with this condition were studied i detail at a single hospital.

Impaired vision was the ouly presenting complaint in all four cases.  The
blurring was present at all distances.  There was no apparent restrietion of the
visual fields.  The condition was most troublesome at night, when there was
a pronounced dispersal of lights, Ocular irritation, pain, redness, and con-
junctival discharge were associated with the condition.  In no instance was
there a history of injury to the eves or of undue exposure to brilliant light, dust,
or irritants.  The diet, which consisted largely of canned foods, had apparently
been adequate.  Moreover, within the previous 2 months, all 4 patients had
cither been stativned i the United States or had been on extended leave in
New Zealand and had consumed ample quantities of fresh fruit and vegetables,
meat, and dairy products.

Visual acuity was impaired to about the same degree in both eves in all
cases.  The first examination revealed a diffuse haziness of the cornea, which
had a granular appearance as the result of innumerable minute punctate
opacities evenly dispersed over the surface.  Examination with the slit lamp
and the corneal microscope showed these delicate opacities to be located near
the level of Bowman’s membrane. There scemed to be increased relucency
of the most superficial layers of the corneal parenchyma, as well as involvement
of the deeper epithelial cells. At the time of the examination, the epithelial
surface was smooth and did not stain with fluorescein. Ophthalmoscopic
study with a +48.00-diopter lens revealed the opacities as a fine granular
stippling seen in silhouette against the fundus reflex.

The conjuretiva was not injected, and there was no evidence of inflamma-
tion involving the aqueous, iris, lens, vitreous, or fundus.  The visual field was
normal in all respects. Repeated tonometrie readings of intraocular tension
taken at various hours of the day were within normal limits.

In each case, the general history and the physical examination on admission
disclosed no evidence of systemic discase.  Possible dental, otolaryngologic,
and urologic foci of infection were ruled out by appropriate consultations.
Initial laboratory tests, including complete bloed counts and urinalysis, blood
serology (Kahn), and smears for malaria revealed nothing abnermal.  Cutane-
ous reactions were negative for tuberculosis (purified protein derivative) in both
dilutions.  Patch tests with powdered Atabrine gave a negative reaction.

Therapy.— During the first weeks of hespitalization, there scemed some
improvement without specific treatment. Two of the patients were treated
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with atropine and hot compresses, and all received large doses of polyvitamin
preparations and ribotlavin without apparent benefit. The residual edema
and slight blurring fluctuated in intensity but never completely disappeared.
The condition of three patients, however, seemed so much improved that the
minimal blurring and dispersals of lights at night did not appear sufficient to
warrant further hospitalization, and they were discharged.  In each instanee,
pronounced cdema and blurring recurred, and rehospitalization was necessary.
The fourth patient developed severe hepatitis with elinical ieterus and aseites,
and continuous hospitalization was required until his death.

Special studies with Atabrine. At the time of their first hospitalization,
all four patients had been receiving Atabrine. Three had been taking the
drug from 4 to 6 weeks before the initial visual disturbance.  The fourth
had been taking it for 20 months, but. 7 weeks before he first noticed blurring
of vision, the usual daily protective dose of 0.1 gm. had been inereased to 0.2
gm.

When no cause for corneal edema could be found, even though the reac-
tions in the pateh tests for Atabrine had been negative, possible toxicity from
this cause was investigated by first discontinuing the drug entirely for a month
and then by administering it in larger do-es.  These studies were carried out
on three patients.

During the period in which no Atabrine was taken, there was a slow but
definite improvement in the corneal edema and further clearing of the slight
visual impairment, though a small amount of edema persisted and there was
continued visual disturbance, particularly noticeable in the dispersal of Lights
at night.

The patients were then given intensive courses of Atabrine therapy, con-
sisting of the administration of 1.2 gm. the first day, 0.8 gm. the second, and
0.4 gm. on cach of 4 succeeding days.  Patient 3 could not continue the drug
bevond the fourth day, because of persistent vomiting, and how much he re-
tained could not be determined.  Patients 1 and 2, who completed the full
course, each developed pronounced corneal edema beginning approximately
7 days after therapy was begun.  Patient 3, who did ot complete the course,
presented the same manifestation 11 days after the intial large dose. The
corncal edema, in all of these patients, was more intense than it had been
previously, and, for the first time, there were punctate crosions of the surface
epithelium.  Atabrine therapy was the only factor in their routine which was
altered during this period.

When Atabrine therapy was permanently discontinued, corncal edema
subsided gradually. At the end of 1 month, vision, which had fallen to
10/200 in each eve in one case, was approximately 20/20 in all cases.  After
8 weeks, there were no demonstrable opacities in two cases, and in the third
case only an occasional punctate opacity could be observed.

Studies of hepatic function.— In all four cases of corneal edema, some
degree of hepatie dysfunction developed from 3 to 6 months after the initial
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visual disturbance.  In two cases, deterus was subelinieal, and impaired
hepatic function was demonstrated only by the hippurie acid exeretion test,
Severe hepatitis developed i the other two cases, terminating fatally in one
case, in which the teterie index rose to a maximum of 170, the <crum athumin-
clobulin ratio was reversed, the sedimentation rate was elevated, secondary
anemta was pronounced. and post mortem examination disclosed extensive
dilfuse necrosis of the liver. This patient had had no Atabrine for approxi-
mately 2 months before death. Vision was 20 30 i each eve when the dreue
was discontinued but, within the next 5 weeks, it became approximately 20 20
i cach eve. Residual corneal edema persisted, but repeated examination.
with the ophthalmoscope and hand shit lamp during the terminal phase of

ness failed to dizelose any dere oo e ble corneal opacities,
From personal comnu 4 other ophthalmologists, it was esti-
mated that at least 25 cases caee tyvpe of corneal edema were seen in the

Pacific. The intensive study of these four cases suggests that investigation of
hepatie function is indieated in patients with corneal edema appavently pre-
cipitated by AMtabrine, though liver-funetion tests arve likely to be negative in
the mitial stages of the edema. When the protective dosage = emploved, a
period of several weeks may intervene hetween the first dose of the drug and
the mitial visual disturbance. When larger doses are emploved, the timelag
may be reduced 1o a few davs,

During the period these patients were under observation, there was a
relatively high ineidence of infeetions hepatitis in the Southwest Pacitic theater.
A considerable number of patients hospitalized primarily for hepatie disease
were therefore available for examination, but in no instance was corneal edema
found.




CHAPTER IX

The Rehabilitation of Blinded Casualties

James N. Greear, Jr., M. D.
HISTORICAL NOTE!

Initial Planning

In April 1917, shortly after the entrance of the United States into World
War I, the National Defense Couneil appointed a Subeommittee of Ophthal-
mology, many members of which subsequently became attached to the Sur-
geon General’s Oflice in various capacities (p. 1). It was the conelusion of
this subcommittee that a program for vehabilitation of blinded casualties
could best be undertaken by some ageney such as the American Red Cross.
which was not connected with the War Department. On the nitiative of
Dr. James Bordley of Baltimore, a member of the subcommittee, a plan
embodying this conclusion was submitted to the American Red Cross, which
in turn laid the subject before The Surgeon General, together with an offer
to finance the project. The offer was declined, on the ground that it was
not the policy of the War Department to accept financial aid from civilian
agencies.  The program for the care and rehabilitation of the blinded thus
became the responsibility of the Surgeon General’s Office.

General Policies

Meantime, in the Surgeon General’s Office, the Division of Special Hos-
pitals and Phivsical Reconstruction set up plans for the management of blinded
soldiers.  The essentials of these plans, which were approved by a committee
of prominent educators, were as follows:

1. A spectal hospital center would be established in France, to which all
blinded soldiers would ve sent. At this center, an executive officer would be
responsible for the direction of the professional and teaching staff.  Occupa-
tion and recreation for all patients would be inaugurated as promptly as pos-
sible after their arrival at the center and would be continued until the time
of their debarkation in the United States. Blinded men would be distrib-

() The Medieal Department of the United States Army in the World War.  Washington: Government Printing
Oltlice, 1924, vol. XTIL pt. Lo pp. 175180 2 Wouds, A, C.o T'he Story of the Red Cross Institute for the Blind (1915-1925)
in Relation to the Present Problem of the War Blinded.  An. J. Ophth. 26: 1011-1024, October 1943.
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uted among other patients to avoud the depression of segregation in special
wards for the blinded, to broaden thewr mterests, and to provide them with
assistznee from thewr comrades.

2. In the United States, one or more military stations for the blinded
would be extablishied not far from the eastern seaboard.  Fach of these cen-
ters would accommodate a maximun of 200 soldiers, with due regard for
their proper classification.

3.0\ divector at each of these installations would be direetly responsible
for all activities conneeted with the rehabilitation of the blinded, including
the seleetion of personnel; the determination of the character and extent of
training to be provided for cach casualty: the recommendation of, and pro-
vision for, any additional educational traiming considered advisable for the
special casualty and aceepted by him, such as collegiate or professional work
or lntensive training in shops or factories: instruetion in basie skills, such as
tyvpewriting: and the approved uniform embossed system in reading and writ-
ing: and training in such occupations as dictaphone transeription and switeh-
bhoard operation and such manual occupations as weaving, woodworking,
cement work and netting.

1. A placement and followup program would be set up i each installa-
tion. .\ Federal placement agent would be appointed, whose duty it would
be to ascertain opportunities for the blind and to work in cooperation with
other Government ageneies empowered to make similar survevs for handi-
capped men. This agent would assist the blinded easualty to obtain employ-
ment, alwavs making the effort to return him to his former occupation or to
an occupation closely allied to it. 1t was recommended that civil-serviee
regulations be <o amended as to open opportunities for the blind in Government
serviee.

5. Followup observation was to be continued under the Medical Depart-
ment of the Army during this period of training, in cooperation with the War
Risk Insurance Bureau and the American Red Cross.

The original plars for the rehabilitation of the blinded were changed
several times.  As they were eventually worked out, patients returning from
overseas were first sent to General Hospital No. 11 at Cape May., N.J., where
special equipment and trained personnel had been provided.  When they
were no longer in need of hospital care, they were transferred to General Hos-
pital No. 7. better known as the Everereen School, at Roland Park. Md.,
where they continued under the care of the Medical Department of the Army
until this hospital was turned over to the Rea Cross in May 1919,

The Lvergreen School

In the summer of 1917, on the suggestion of Dr. Bordley, an estate in
the suburbs of Baltimore (Roland Park) was offered to the War Department
by the owner, Mrs. T. Harrison Garrett, at a rental of a dollar a year, as a
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site for a school for blinded soldiers.  After it had been duly inspeeted by
the proper authorities, including a subcommittee of educational workers with
the blind, the estate was formally offered to The Surgeon General. The pro-
posal was endorsed by him and later by the Seceretary of War.  Because of
various delavs, reconversion of the estate to its new purposes was not begun
until April 19180 The first patients, who were received at this time, were
housed in such buildings as were available.  Edueational work was begun in
July 1918, but it was not until October of that vear that all the construction
work was completed, the equipment installed, and a full educational program
imstituted.

Soon after General Hospital No. 7 began to operate, it beeame apparent
that a more efficient educational service could be conducted for the blinded
if they could be discharged from military service, even though military super-
vision of the men at this hospital was largely limited to the maintenance of
order and discipline and the preservation of Government property. The
Surgeon General therefore, carly in 1919, recommended to the War Depart-
ment that blinded soldiers who required no additional medical treatment
should be discharged from the Army, while those who required further treatment
should be transferved to General Hospital No. 2, at Fort Mellenry, NMd.

Meantime. the American Red Cross had renewed its offer to undertake the
rehabilitation of blinded casualties. This time. on the recommendation of
The Surgeon General, the offer was aceepted. and. on 25 May 1919, all building:
and equipment of General Hospital No. 7 were turned over to the Red Cross,
on a revocable lease, and the stitution beecame known as the Red Cross
Institute for the Blind.  Its director was Lt. Col. James Bordley, MO, who
was then assigned to the Rehabilitation Secetion of the Surgeon General's
Office. Such medieal eare as the students at the school required was supplied
by consulting ophthalmologists and by special consultants employed as neces-
sary bv the Publiec Health Serviee.

The Evergreen School was operated under Red (ross management until
I Jdanuary 19220 when it was taken over by the Veterans” Administration,
which continued to operate it until it was closed in June 1925, The last period
of its operation, according to Dr. Alan (. Woods, who was continuously
associated with the school from Nareh 1920 until its ¢losing. was a period of
“oradually waning and diminishing uszefulness and activity.”

Census. The number of students at General Hospital No. 7 while it was
operated under the direction of the Army Medical Department did not exeeed
50 at any one time.  Under the Red Cross, the student population varied
between 100 and 150, 150 being the maximum number who could be aceom-
modated.

Cxactly how many men were trained at the Everereen School during its
period of operation is not known.  According to Woods, the number was
probably in the neighborhood of 400. X\ number of soldiers blinded hy enemy
action, accident, or discase did not pass through any school, and a number of
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others were trained at other institutions.  Woods" estimate i< that the total
number of men who veceived spectal training after World War 1T beeause of
visual defects must have been in the neighborhood of 500, about 250 of whom
were battle easualties.

Classification of cases. Woods, on the basis of his almost 6 vears of
expericnee at the Evergreen School, elassitied the etiologie factors in 325 of the
cases observed during that period as follows:

Trauma was responsible for 106 cases, in 78 of which the injuries were the
result of enemy action.  Of these 78 soldiers. 16 had been blinded in both eves.
In 25 cases, the injury was unilateral. but the sight of the seeond eve was Jost
beeause of sueh conditions as phthisis bulbi. traumatic eataract, and detach-
ment of the retina. In 10 instanees, bilateral concussive changes in the fundus,
with final chorotdal scars and atrophic choroiditis, were the result of explosions
or of remote injuries.  In four instances, cortical blindness was the result of
oceipital lobe injuries.

Disease of the optie nerve was responsible for blindness in 66 instances.
Included i this group were 22 cases of primary svphilitie atrophy and 6 cases
of toxie amblvopia from poisoning by wood aleohol.  Woods attributed the
undetermined ctiology of 17 instanees of primary optic atrophy to inadequate
study.

Amblvopia was responsible for 45 eases. In 12 instanees, it was attributed
to sy=xtemic discase. Twentyv-seven cases of bilateral amblyopia were of the
hvsterical vartety s three patients in this group were suspeeted of mahingering.
The majority of patients whose amblyopia was of hysterieal origin were stiil
in the Evergreen School when it was elosed. Thev were then transferred to
various psyvehopathie hospitals, where, in Woods"™ opinion, they should have
been from the beginning,  In the =ix renaining cases, the amblvopia, which
was unilateral, was associated with los< ol vision in the other eve, or total loss
of the eve, from mustard-gas mjury, wounds, explosions, and, i one instancee,
an extensive choroiditis. The hvsteria i these eases, according to Woods,
manifested itself in the men’s “own original disability blindness.”

Keratitis was responsible for 17 eases, in 8 of which the disease was of

svphilitic origin. Mrophie chorvoiditis was a v responsible for 17 eases.
Retmitis piges . was responsible for 14 cases. The average age of

the men i this g p w28 vears, and Woods raised the question whether the
physical stress of - <crvice might have been a predisposing factor in the
carlv occurrence of tns dizease i individuals with a hereditary tendeney to
develop

High refractive error was present in 14 eases, in 3 instances associated
with choroidal changes.  NMany of the men in this group wete chronie trouble-
makers, who had attempted various tvpes of voeational training without suc-
ce=s and who had finally been sent to the Evergreen School in sheer desperation.
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Cataracts were responsible for 12 cases. Five patients in this group had
vision of 20.100 i the better eve and presented no pathologie changes in the
affeeted eve other than posterior cortical eataracts.  They preferred, however,
to deaw pensions rather than undergo surgery,

Injury by gas was responsible for blindness in 10 ecases, uveitis in 8 eases,
and trachoma i 5 cases. Two of the five patients with trachoma had ap-
parently been inducted with the disease.  All had marked corneal involvement
and were industrially blind.

In the remaining cases, the cause of blindness was, variously, detachment
of the retina, glavcoma, retinitiz, nystagmus, and keratoconus (in a woman,
the reason for whose admission to such a school remains obscure).

Woods' classification can usefully be compared with the etiologie classifica-
tion of 500 cases of blindness ireated at the Valley Forge General Hospital
Eyve Center during 1944 and 1945, In 333 of these 500 cases, the blindness
was the result of combat-incurred injuries.  In 61 other eases, it was the result
of accidental injuries, 46 of whicl: were due to such eauses as dynamite explo-
stons, land-mine explosions, and boobytraps.  In the 103 cases of blindness
from disease, svphilis was part of the picture in only 4 instances, which 1s a
decided contrast to the 30 cases (more than 9 percent) for whicl this disease
was responsible in Woods™ 325 cases in World War [

Courses of instruction and training. The professional and teaching stafls
at the Evergreen School were for the most part recruited from staffs of institu-
tions for the blind throughout the country. There were numerous volunteer
instructors. A reception home was established in Baltimore for the relatives
of the patients, and a speeial effort was made to have a parent or other close
relative accompany the patient to the school and remain with him until he
was installed and until the teaching staff had assumed the responsibility for
him. The ideal was to maintain a ratio of 1 teacher to 1 student.

The course of instruction varied in its length, and also m its elements,
according to the need of the individual student.  The basie constituents imeluded
Braille, English, typewriting, and handwriting, followed by instruction in the
vocation sclected, the ehoice of which was made under guidance. Voeational
training ineluded poultry raising and dairy farming: commerce. with store-
keeping a prominent part of the training; industry, with special emphasis on
automobile repairing: vuleanizing: cigar manufacturing: tree repairing: novelty
work: weaving; woodworking: bookbinding: basketmaking:; and such business
courses as life-insurance salesmanship.  All phases of salesmanship, purchasing,
and store management were taught in a model store established at the school.
Later, several chain stores on the same model were established in various loeali-
ties and were controlled and financed by the Red Cross Institute for the Blind.

Bowling, swimming, canocing. daneing, and other forms of athleties and
recreation were part of the recreational program.
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INITIAL PLANNING FOR THE REHABILITATION OF
THE BLINDED IN WORLD WAR 113

Until June 1944, when a section of ophthalmology was ereated in the
Surgery Division (later the Surgical Consultants Division) of the Office of the
Surgeon General, the responsibility for the rehabilitation of blinded easualties
was delegated to the Recondittoning Division of that office.d Various Federal
and eivilian ageneies, however, were interested in the rehabilitation problem,
as was the Subcommittee on Ophthalmology, Division of Medical Seiences,
National Research Couneilt acting for the Committee on Medical Research,
Oflice of Scientific Research and Development.

At the outbreak of World War 11, two bodies within the strueture of
Federal ageneies were concerned with the rehabilitation of the blinded: namely,
the Veterans' Administration and the Vocational Rehabilitation Serviee for the
Blind. in the United States Office of Education, Department of the Interior.
Among the multiple nongovernmental ageneies were three of national promi-
nence: namelyv, the American Foundation for the Blind, New York, the Associa-
tion of Workers for the Blind, Winnetka, I, and the American Association of
Instructors for the Blind. Lansing, Nich.  The multiplicity of organizations
interested in the blind is evident in the fact that the American Foundation for
the Blind had as one of its activities the publication of a comprehensive directory
of these organizations. It also published a magazine, Outlook for the Blind.

Planning in 1912

In Mayx 1942, the chief of Serviees for the Blind, United States Office of
Education, called to the attention of The Surgeon General the fact that many
of the soldiers blinded in World War 1 had done nothing since that war but
receive pensions from the Government.”  His office was anxious that errors
which had occuwrred in attempts at vocational guidance and training in the
past should be avoided in the present conflict and that young men blinded in
World War I should be so trained that they could continue their contribution
to the welfare of their communities and the Nation.  In line with this objective,
two requests were made: (1) That a conference be held on the subjeet of
blinded casualties: and (2) that all instances of serious eye injury in the Armed

1 Report, Mad Henry B Gwyvnn for Col. Angustus Thorndike, 20 Az, 1945 subjeets The History of the Rehabili-
tation of the War Dibided Within the Reconsditioning Program of the Army Service Forees o19 August 1943-30 Tune 1944) .
(21 Report, Col. Derriek 10 Vauil, MO, for The Surgeon Generad, 23 July 1945, subject: The Army Blind Program.
History, Developanent and Present Status,

Vih Memorandum, Majo Walter o Barton, MO, for Colo Arden Freer, MCL 13 May I3, subicet: Steps Taken to
Oreanize a Rehabilitation Service for the Newly Blinded, (2 Memorandum, L, Col. Walter E. Barton for Col, Derrick
TVl 20 NMay 1945, subject: Early Tstory of the Development of the Blind Rehahilitation Proeram.

! Minutes of the meeting of Subcommittee on Ophthalmoelogy, National Rescarch Couneil, Division of Medieal
Seienees.aeting for the Committee on Medieal Researeh of the Otlice of Seientific Research and Development, § Sept. 1942,

CLettercdoseph PUClunk., Chief, Services for the Blind, UL S0 Otliee of Education, Federal Seeurity Agency. Washe
ington. . C. o The Surgeon General, 5 May 19420 subject: Blinded Serviee Personnel.
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Forces be reported directly to the Services for the Blind, United States Office
of Eduecation.

In reply to this letter” The Surgeon General called attention to the fact
that the current policy of the Federal Board of Hospitahization, approved by
the President, was that facilities of the Veterans' Administration should be
utilized by members of the Armed Forces who had imeurred disabilities in
service and whose physical rehabilitation by the Army and Navy was not
feasible.  Until that date (May 19429, the number of blinded casualties had
been minimal, but thereafter it would be the practice of the Army to transfer
blinded soldiers to Veterans” Administration installations as promptly as
possible. Tt was therefore vecommended that the plan proposed by the chief
of Services for the Blind, United States Oflice of Edueation, be submitted to
the director of the Veterans' Administration, under which ageney it was
thought that reedueation of the blinded could best be instituted and earried
through to its conclusion.

Appointment of committee from the Office of the Surgeon General. In
June 1942, in responsge to the interest in the welfare of the blinded expressed
by Congress and by the Seeretary of War, Col. Arden Freer, MO, acting chief
of the Professional Administrative Service (in the absence of Brig. Gen. . (.
Hillman, chief of the service, who was then overseas), appointed an informal
committee to look into this matter.  The committee consisted of himself as
chairman: Brig. Gen. Fred W. Rankin, chief of the Surgical Consultants
Division: Col. B. N. Carter, MO, Surgery Division: and Maj. (later Lt. Col.)
W. E. Barton, MC, then of the Neuropsvehiatrie Division and later director
of the Reconditioning Division when it was established in August 1943.

The purpose of this committee was the investigation of existing agencies
for the care of the blind, both in the United States and overseas. It was then,
as previously noted, the plan that rehabilitation of blinded soldiers should be
carried out by the Veterans’ Administration.  Nonetheless, it was deemed
imperative that retraining programs should be established in specially designated
Army hospitals, where the social adjustment of the blinded soldier to his handi-
cap could be undertaken while he was still receiving medieal treatment.

This committee met informally on several oceasions to diseuss the respon-
sibilities of the Army Medical Department in the establishment of a rehabilita-
tion program for the blinded soldier.  Activities in this field, however, soon
became the major responsibifity of Major Barton. who continued to study
the techniques of management of the blind from existing agencies and from
the literature. Particular attention was paid to the United States experience
in World War 1. which had been unsatisfactory in numerous respeets (p. 162),
and to the World War 1 policies of the Canadian National Institute for the
Blind and of St. Dunstan’s in England.  Valuable information was secured

“Letter, The Sureeos General (Coll T 1 offerth, MO, assistanty 1o the chief, Serviee for the Blined, U, S0 Odlice of
Fdueation, Federal Secuony Ageney. 6 May 1942, subject: Blinded Serviee 'ersonnel.
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from the American Associntion of Workers for the Bhnd: the American Founda-
tion for the Blind: the National Society for the Prevention of Blindness: the
National Library for the Blind: the Voceational Rehabilitation Serviee for the
Blind in the Office of Education, Department of the Interior: the Perkins
Institute; and the Subcommittee on Ophthalmology of the National Research
Council.  Conferences were also held with the Rehabilitation Serviee, Veterans'
Administration, and the American Occupational Therapy Association.

Planning in 1913

Resolution of Federal Board of Hospitalization.'—The philosophy that no
blind problem would exist as long as the pension was great enough was some-
what diflicult to overcome, but it was never aceepted by those responsible for
the carve of the blinded in World War 11

At a meeting of the Federal Board of Hospitalization held in Washington
3 February 1943, the following resolution was drafted:

Whereas at a meeting of the Federal Board of Hospitalization on February 3, 1943, the
Surgeon General of the Army outlined to the Board the problem that will arise relative to
the eare of the blind as the vesult of the present confliet: and while it ix difficult at the present
time to prediet the number of =ueh cases that may result, it is the feeling of the Board that
a decision <hould be made early as to what steps should be taken to make adequate facilities
available to meet this very important problem.

After careful and full consideration of the matter, the Board is of the opinion that
caxes arising in the Army and the Navye should first be given the neeessary immediate
hospital treatment by those services.  During the period of medieal treatment the blind
veteran will be taught how to take care of his personal needs.  In thisx first period the
veteran <hould be encouraged to feel that there is still mueh that he will be able to do and
that life from that point forward will not be as bleak as it may appear at the outzet,

Following thix initial period and at such time ax in the judgment of the Surgeons General
of the Army and Navy [sic], the blind will then be turned over to the Veterans” Administra-
tion, which ageney will provide suitable facilities for the neeessury further treatment and
training of the blind veterans, and

Whereas, the Board feels that if an effort is made at the outset to assure the blind
that they <till have o rightful place in the family and the community and if properly en-
couraged, they will be able to Tead aetive lives in spite of blindness and be able to carry on
useful service to themselves and their communities, and

Whereas the Board also feels that full advantage should be taken of the experience had
at St Dunstan’s and other similar institutions that have been suecessful in the treatment
and care of the blind, therefore, be it

RESOLVED, that the Federal Board of Hospitalization recommends to The President
that the foregoing poliey be approved, and that the Veterans’ Administration be charged
with the responsibility of making provision for suitable faeilities for the care and training of
the blind,

Plan of Subcommittee on Ophthalmology, National Research Council.—
Spectfic recommendations for the rehabilitation of blinded soldiers were made

7 Resolution drafted by the Federal Board of Hospitalization 3 Feb. 1943, (This was never adopted, according to
a note from assistant to chief, Hospital Branch, Burean of the Budget, 20 Oct. 1950.)
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by the Subcommittee on Ophthalmology, National Rescareh Couneil, and were
submitted to The Surgeon General on 19 April 1943 The substance of these
recommendations was as follows:

1. The social rehabilitation of the blinded casualties in the Armed Forees
was to become a function of the Veterans” Administration, to be handled by the
Divixion of Educational Rehabilitation, not the Medieal Division.

2. The Veterans” Administration should establish a guesthouse for the
blind.  Thix would be a centeal institution for housing and edueating blinded
casualties until they were prepared to return to their home environment and
were capable of self-independence.

3. This central institution was to be notified as soon as a blinded casualty
was admitted to one of the specialized hospitals designated for the eare of the
blind, where his physical rehabilitation would be completed and a representa-
tive of the social or educational statl of the Veterans” Administration would at
once make contact with him. Army and Navy psvehiatrists would aid in the
mental readaptation undertaken by the Veterans” Administration.

1. Upon completion of physical rehabilitation, the blinded cazualty would
be discharged to the Veterans” Administration and transferred to the central
cuesthouse, where his educational process would be continued. as rapidly as
possible, along the lines decided upon by the Veterans’ Administration repre-
sentative, the psvehiatrist, and other members of the edueational and social
staffs of the hospital in conference with the individual himsclf.  Eduecation
was to be carried out as rapidly as possible, to avoiwd “the development of the
istitutional habit.”

5. When the patient was returned to his home community, college, or
whatever environment had been dectded upon, he was to be helped to reestablish
hims=elf there by a member of the social staft of the Veterans™ Administration
or by some local ageney designated for the purpose. Contaet would stll he
maintained with him so that educational henefits should not be cast off.  He
would be returned to the central guesthouse for short periods only, ax micht
be necessary.

6. The entire process of adaptation and education was to be earried out
on an individual basis, and the guesthouse was to he made <o attractive from
every standpoint that the patient would have no desire to leave it before com-
pletion of the necessary course.

The Subcommittee on Ophthalimoloey, National Rescarch Couneil, added
to these recommendations specifications concerning the size and phy=ical fea-
tures of the central guesthouse, itx equipment, and its staff.

Designation of special hospitals for the care of blinded casualties.
On 28 NMav 1943, War Department Memorandum Noo W40 14 43 designated
Valley Forge General Hospital, Phoenixville, Pa., (fig. 17) and Letterman

s Letter, Dr. Lewis Ho Weed 1o The Surgeon General, 19 Apr. 1933, Fnclosure: Statement on Rehabilitation of the

Blind.  Prepared by the Subcommittee on Ophthalmology, National Research Couneil, Division of Medical Scienees,
aeting for the Committee on Medieal Research of the Oflice of Scientitic Researeh and Development.
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General Hospital, San Francisco, Calif., as special hospitalz for oplithalmie
surgery and for the treatment of blhinded easualues. Valley Foree General
Hospital continued to operate in this capacity  throughout the war.  On
25 August 1944, the blinded easualties at Letterman General Hospital were
transferred to Dibble General Hospital, Menlo Park, Calif., which thereafter
served as a center for blinded easualties,

When the special hospitals were designated for the treatment of the
blinded in May 1943, 1t was dhe plan of the Navy to eentralize 1t blinded ¢asual-
ties in the Philadelphia Naval Hospital,” while the Veterans' Administration
planned to receive patients referred to it for rehabilitation at the Veterans’
Adminmstration Facility (Hines), Mavwood, T11"

Both Avmy general hospitals orviginally designated as centers for the treat-
ment of the blinded also functioned as centers for plastie surgerv. This was
an important consideration, sinee blinded men frequently had disficuring injur-
ies of the face. The fact that both installations were general hospitals was
cqually important, sinee it made possible the treatment of associated injuries,
which were present in a large proportion of cases. Only if the blinded men had
injuries. which required speeialized treatment at other centers did 1t prove
impractical to transfer them at onee to the hospitals designated for treatment
of the blinded.

The Surgeon General had advised the commanding oflicers of the specialized
centers for the blinded on 12 Nareh 1943 of the future designation of these
hospitals and of the necessity of the stafl's familiarizing itself with principles
of rehabilitative care.’ On 10 May 1943, a letter was dispatehied from The
surgeon General to the commanding generals of all serviee commands, ' request-
ing them to report at onee the names and locations of blinded casualties within
their commands.  Civilian agenetes assisted in the tdenttication of casualties
who had already been separated from serviee,  Cireular Letter No. 112, Office
of the Surgeon General, 8 June 1943, eave further instructions for the chan-
neling of blinded casualties to the special centers,

As time passed, it beeame evident that the poliey of transferring blinded
casualties to the specialized centers was not uniformly followed: the chief
reason was the desive to complete the treatment of complicating wounds.  Let-
ters to the commanding generals of the various service commands on 26 Febru-
ary 1944 P reiterated the Army poliey in regard to these casualties and contained
the reminder that blinded casualties could not be discharged from any hospitals

“Alinutes of meeting of Subeommittec on Ophthatmology, National Research Couneil, Division of Medieal Seienees,
acting for the Committve on Medieal Researeh of the Oflice of Scientitie Research and Development, 31 Mar, 1943,

voLetter, Frank T bHnes, Administeator, Veterans® Administration to Dr, Lewis [T Weed, 28 Apr. 1983, subject:
Dixpoxition of War-Blinded Within Veterans” Administration,

U Letter, The Surgeor General to Contmanding OtTicer, Valley Forge General Hospital, Attention: Chicf, Medieal
Branceh, 12 Mar, 1913, subject: Care of Blinded Casnalties,

2 Letter, The Surgeon General to Commanding Generals, AT Serviee Commands, 100 May 19838, subjeet: Blinded
Casualties,

13 FLetter, The Surgeon Genesal to Commanding Gesveral, Headquarters, Seventh Serviee Commaned, 25 Feb, (911,
sttbject: Rebabilitation of the Blind,
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except those specifically designated for the carve of the blind.  Therecafter, the
Vs ovar fellowed with almost complete untformity.

On tauly 1943, The Surgeon General sent a memorandum ™ to the Com-
mauding Officer, Valley Forge General Hospital, in which was outlined the
steps taken to organize a rehabilitation serviee for the newly blinded. In
this memorandum, which was followed 11 September 1943 by Civeular Letter
No. 162, Otlice of the Surgeon General, it was pointed out that the initial
program which, in general, was modeled on the work of St. Dunstan’s in
England and of the Canadian National Institute, was based on three principles:

1. Contact with the newly blinded soldier as soon as possible after his
injury, so that he might begin treatment with the best possible psyehologice
conditioning,.

2. The establishment of two hospital units equipped and staffed with
trained personnel adequate to supply medical and surgical care and to train
the newly blinded in the essentials of self-care and general orientation.  The
intention was that the stafl should include experienced instructors who could
teach enlisted personnel proper methods for the care of the blind; teachers
of Braille and of other special techniques; and a trained occupational therapist.

3. Continuation of social rehabilitation and vocational training for the
banded on their discharge from Army hospitals, under the jurisdiction of the
Veterans” Administration at Hines Hospital, Mavwood, 1L

This memorandum also contained detailed instructions for sccuring per-
sonnel, together with an outline of their qualifications and duties; instructions
for securing equipment and supplies: and certain general principles of manage-
ment or the newly established centers for the blind.

DEFINITIVE PLANNING FOR REHABILITATION

The designation of Valley Forge and Letterman General Hospitals as
specialized centers for the care of blinded easualties had fully provided for
these men as long as they were in need of medical and surgical care. By
the middle of October 1943, however, a large number of blinded seldiers
these hospitals had received all the medical and surgieal care they necded
but they were far from being adjusted to the handieap of their blindness.
The hosp.ials had no autliority to retain patients bevond the time at which
treatment was completed, but it was evident that for blinded casualties a
gap existed between this period and their entrance upon planned voeational
training under the auspices of the Veterans” Administration.  This Adminis-
tration had no facilities available for specialized rehabilitation, and the only
solution of the problem scemed to be to discharge blinded casualties to their
homes, where they would not, of course, receive the specialized attention
they might need.

" Letter, Sargeon General to Commanding Officer, Valley Forge Gieneral Hospital, Attention: Chief, Medical
Branck, 1 July 1943, subject: Rehabilitation of the Buind in Army Hospitals.
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The need for an institution for specifie voeational rehabilitation of blinded
casualtics mn the Armed Forees had been discussed by the Subcommittee on
Ophthalmology of the National Researeh Couneil at a meeting held 13 July
1943, and a recommendation had been made that a meeting to further this
projeet be arranged and be attended by the Subcommittee on Ophthalmology,
the Administrator of the Veterans” Administration, and the Director of the
Federal Security Ageney. This subcommittee had previously submitted to
the Administrator of the Veterans' Admmistration the detailed plan which
it had formulated for the vehabilitation of blinded eosrtaties.™ At a meet-
ing of the subcommittee held 12 October 1943, it was noted that this plan
had been approved in prineiple by the Army and Navy Medical Departments
but that the Veterans” Administration had taken no action upon it.

At the 12 October meeting, Col. Derriek T. Vail, MO, senior consultant
in ophthalmology in the European Theater of Operations, outlined the fune-
tions and achievements of St. Dunstan’s in England and pointed out the
ereat advantages of setting up on the same basis an Army stallation in the
Zoune of Interior. Colonel Vail admitted that the paternalism practiced by
St. Dunstan’s would perhaps not be desirable for all handicapped war veter-
ans, though it had worked extremely well in the “small world” of the blind.
He emphasized the invaluable esprit de corps evident at St. Dunstan’s and
listed the advantages of the establishment of such a central institution in
the United States, including (1) the avoidance of difficulties which the older
institution had already overcome; (2) simplification of administration: (3) econ-
omy in personnel and equipment: (4) the inspiration furnished to patients by
men who haa preceded them under the same handicap; and (5) the possibility
of encouraging men to reman at the institution for the full length of time
required for proper training.

The Subcommittee on Ophthalmolr gv at this meeting urged the estab-
lishment, by the Rehabilitation Division of the Veterans” Administration, of
an independent mstitution for the training of blind veterans.

Meantime, the President had rvequested from the Secretary of War a
detailed report of what was being done in the field of rehabilitation of dis-
abled men and women. In response to this inquiry, The Surgeon General
forwarded to the Assistant Chief of Staff, (-1, a memorandum outlining the
rehabilitation services in the NMedical Department of the Army.'S  Section 3
of this report emphasized the neecessity for an claborate program of prepara-
tion for blinded casualties before their discharge to a Veterans’ Administration
installation for vocational training.

The Presidert. on receipt of these findings, appointed a Committee on
Rehabilitative  Measures, which made the following recommendations for

—_—

UoSee footnote K, p. 134,
¥ Memorandum, Maj. Walter E. Barton (for The Surgeon General) for Assistant Chicf of Staff, G-1, 2 Aug. 1943,
subjeet: Rebhabilitation Services in the Medical Department of the Army.
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measures to be earried out by the War and Navy Departments for the benefit
of blinded serviecemen before they were discharged from the serviee: ©

1. All blinded casualties should be retained in serviee hospitals until they
had received maximum benefits from hospitalization.

2. Social-adjustment training should be begun as soon as possible after 1t
had been determined that the patient would be blind and should be completed
before he was discharged from serviee.

3. The blinded casualty, before his discharge from the serviee, should be
fully informed through the Veterans” Administration coneerning the course of
vocational rehabilitation to be pursued by him and his ultimate voeational
objective.

4. The length of the soldier’s stay in hospital should be as brief as com-
patible with full social adjustment.  Long continued residence in institutions
for the blind was deplored, though it was acknowledged that a short associa-
tion with other veterans having the same disability would be of value to newly
blinded veterans.

These recommendations were signed by the Sceeretaries of War and the
Navy, the Chairman of the War Manpower Commission, and the Administrator
of Veterans’ Affairs and were approved by the President 8 January 1944,

The social-adjustment training for blinded personnel of the Armed Forees
was made the responsibility of the Army and Navy in War Department
Memorandum No. 40-44, dated 12 September 1944, In this memorandum,
explicit instruetions were given for the preliminary training of such personnel
at one of the eve centers and, when maximum hospital benefit had been
attained, for their transfer to Old Farms Convalescent Hospital (Special),
Avon, Conn. It was also explicitly stated that all Army personnel who had
been blinded would be retained in service until their social-adjustment training
was such as to enable them to undertake vocational rehabilitation under the
provisions of Public Law 16, 78th (‘ongress, or until they had made the best
adjustment of which they were capable.  Under no circumstances were blinded
Army personnel to be retired or discharged without specific authority of The
Surgeon General before the attainment of these objectives.

General Program
o

The blinded individual, whether or not his disability is service connected,
must adjust his life to new circumstances.  Some of these circumstances affect
his immediate existence.  Others diminish in importance as he adjusts to his
new environment. Some, if his training has been adequate, cease to be
problems.

Those in charge of the program of rehabilitation of the blinded in World
War Il planned the program in three phases: (1) A routine for daily living,

T Summary and recommendation of the President’s Committee on Rehabilitative Measures to he earried on by
the Wur und Nuavy Departments with respeet to blinded servicemen priov to discharge from the serviee, S Jan. 1911
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which was the primary phase: (2) preparation for a new vocational program,
which was the intermediate phase; and (3) vocational training, which was the
advanced phase.  Orientation permitted the blinded man to know the scope of
the complete program and stimulated hin to further progress. Each successive
phase offered more and more independence and was designed to prevent compla-
ceney on the one hand and undue dependence on instructors on the other.
The complete program was thus designed as a means to a liberating end.

Primary period.—The primary period of training was recognized as the
most important. In it, with adequate guidance, the blinded man could avoid
acquiring undesirable habits of the blind (blindisms), could overcome frustra-
tion, and could gain skill and confidence in living which would keep him a
norms! member of soctety.,  The newly blinded man often has conceived
faulty notions and is inclined to think that his life in the future must be com-
pletely changed and must be divoreed from most of his previous activities.  To
overcome these conceptions, motivations was stressed in the initial period of
training.  The routine of a self-suflicient daily life was begun at once, aad
the man was trained to take care of himself as the proper mode of approach
to a new life.

To facilitate training in this primary period, certain specific plans were
adopted which would procure speedy adjustment to normal living,  Initial
training was confined, as far as circumstances permitted, to a single instructor,
an enlisted man, with the cooperation of the blind consultant.  The length of
the training period was determined by the degree of adjustment. It naturally
depended upon the amount of medical and surgical treatment required, but
30 days was set as a desirable time. A furlough was granted whenever prac-
tical at the conclusion of the primary period to permit the patient to use the
knowledge and independencee he had gained and to foster his self-confidence
by a successful social experience.

Two reports were filed at the conclusion of the training period and were
made part of the patient’s rehabilitation file: (1) A copy of the initial interview
prepared by the consultant; and (2) a report of training by the instructor,
which included speeifie suggestions for the instruetors who would continue the
training.

Intermediate period.—During the intermediate period, the blinded man,
now that he had achieved a degree of personal independence as the result of
training in the primary period, was offered academice training in the basice
skills necessary for later vocational training and was provided with social
contaets,  This period of training meluded —

1. Academice training in Braille, typing, training in workshops, physical
education, and other courses.  Provision was made for the establishment of
definite levels of achievement in the academie subjeets, and an adequate
testing program was established for other courses. Class instruction was
substituted for individual instruction as soon as possible, the stimulus of
purposcful group work Leing regarded as desirable.
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2. Speech work, to correct any tendeney toward poor speech patterns.
3. Discussions and refresher elasses.

4. A varied social program, with emphasis on correct social etiguette.

During the mtermediate period. biweekly progress reports were added to
the blinded man’s rehabilitation file.

Advanced period.—During this period of training, it was assumed that
the blinded man, having completed the first two stages of training, was being
prepared for his future voeational life.  Emphasis was therefore placed upon —

1. Orientation to a complete vocational program;

2. Voeational specialization for higher educational, professional, or business
training: and

3. Information concerning the facilities of the Veterans' Administration,
the national ageneies for the blind, and the state and local ageneies for the blind.

Guide dogs.—>hortly after the establishment of the program for the
rehabilitation of the blinded. the Seeing Eve and other organizations serving
the civilian blind expressed a willingness to give priovity to blinded veterans
in the provision of guide dogs and to train the men in their use at no cost or at
a nominal fee.  One of the agencies had in its agreement a provision to replace
the dogs without additional cost. In 1944, legislation was passed by Congress
providing for the expenditure of up to a million dollars for securing guide dogs
for men blinded in serviee,

Provision of guide dogs was not, however, made part of the program of the
rehabilitation of the blinded. It was thought that if a man were to be given
a dog before he had recetved complete training himself and had become
idependent from the standpoint of travel, he would be likely to become so
dependent on the dog that he would not achieve the requisite self-reliance for
his new mode of life. which 1t was the objective of the training program to
make as normal as possible.

CRITERIA OF ADMISSION TO SPECIALIZED CENTERS

In his analysis of the activities of the Evergreen School, Woods ™™ had
pointed out that policies of admission had not always been celear cut and that
some of them had been of questionable wisdom. Some patients had been
received who were merely visually handicapped, not blind.  Men were admitted
with more than 1/10 vision “if the degree of defectiveness prevented them
from successfully pursuing the courses in which they had previously been
and they were placed in a “sight-saving class””  Among 43

placed elsewhere”

men in this category, a number had useful vision.  Several of them, however,
had previously been at other installations which had been unable to achieve
any results with them.  When they were admitted to Evergreen School they

B Xee fuotnote 1425, p. HT,
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proved unable to absorb the education otfered there and in fact showed no desire
to do s0. They were constant troublemakers, they interfered seriously with
the diseipline of the school and the morale of other students, and in the main
they reflected diseredit upon the mstitution.

Woods also culled attention to the questionable wisdom of admitting to
such a school men with bilateral hyvsterieal amblyopia. Those in this category
at the Evergreen School were rated as blind, received a proportionately large
pension, “and thereupon their blindness became firmly fastened to them for
life.”  Many of the men in this group were stull at the school when 1t was
closea i 1925 and had to be dizposed of to psyehopathie and other Veterans’
Administration institutions (p.150).  They also tended to be troublemakers
and could more properly have been placed under the care of psychiatrists
originally.

Definition of blindness.—In view of these and other policies whieh had
proved unwise in the management of the blinded in World War I, the Subcom-
mittee on Ophthalmology of the National Research Council oceupied itself
early in World War 11 with a practical definition of blindness. At the meeting
held 4 September 1942, the opinion was expressed that instead of the definition
in use by the Veterans” Administration, that is, visual acuity of 5200 and total
loss of light perception, which is total blindness, the standards of the American
Medieal Association for industrial blindness would be more practical. These
criteria provided for vizion of 20 200 or less in the better exe or a corresponding
limitation of the visunal fields.

On 13 July 1943, the Subcommittee on Ophthalmology of the National
Research Couneil approved the following definition of blindness and recom-
mended 1t to the Armed Forees for adoption: Central visual acuity of 20 200
or lessin the better eve with correcting glasses: or visual acuity with correcting
glasses of more than 20 200 but less than 2040 if a field defeet existed in which
the peripheral field had contracted to sueh an extent that the widest diameter
of visual field subtended an angular distanee no greater than 20° .

The definition of blindness finally adopted by the War Department =
provided for “central visual acuity * * * 20 200 or less in the better eye with
corrective glasses; or central visual acuity with corrective glasses * * * more
than 20,200, but less than 20 40, if there iz a field defeet in which the peripheral
ficld has contracted to such an extent that the widest diameter of visual ficld
subtends an angular distance no greater than 20 degrees.”  After this defini-
tion had been adopted, blinded cazualties were admitted to the specialized
centers for the blind only when they met one or the other of these eriteria.

toRee footnote 1opo 1520

T Alinutes o meeting of Subeommittee on Ophthadmology, Divizion of Medieal Sciences, National Research Conneil,
acting for the Committee on Medical Researeh of the Otlier of Seientific Research and Development 83 Taly 1918,

SAWar Department Memorandum Noo 041012 Sept. 194, subjeet: Social Adjustment Truining for Blinded Serviee
Personnel of the Armed Forees,
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PROGRAM AT VALLEY FORGE GENERAL HOSPITAL®

Although variations within the framework of the general plan were
permitted at each installation designated for the care of the blinded. the policies
and principles emploved were basieally identieal at each. A deseription of
the program at a =ingle installation (Valley Forge General Hospital) will
therefore serve as a deseription of the whole program.

Facilities

In addition to the usual medical facilities and the facilities and equipment
necessary for speeial ophthalmie care, the center for the blinded at Valley
Forge General Hospital was equipped with special facilities for the rehabilita-
tion program. These included:

1. Five elassrooms, cach large enough to accommodate an instructor and
two students: an enclosed poreh large enough to accommodate an instructor
and 10 students; a combined music storage and classroom large enough to
accommodate various musical instruments, an instructor, and a student; and
a dayroom, not in constant use, large enough for an instructor and two students.

2. Facilities for reconditioning in the hospital and nearby.  On the post,
there was a large gvmnasium, fully equipped. The Young Men’s Christian
Association swimming pool at Norristown was used during the winter, and a
private swimming pool at Malvern was used during the summer.  The golf
club and a recreation center (used for bowling) were available at Phoenixville,
and the riding academy at Valley Forge Park, the Bachelor’s Barge Club,
and the University of Pennsylvania Field House at Philadelphia could be used
for the appropriate purposes.

3. An enclosed poreh, four dayrooms, the Red Cross auditorium and lounge,
and the post theater for reereation.  Many outside organizations also contrib-
uted to the reereational program.

1. Admunstrative facilities, which were ample.

5. Transportation facilities.  These included the post buses and field
ambulances, the conveyances of the Red Cross Motor Corps, coach lines, and
railroads.

6. Occupational therapy facilitics. These included, in addition to storage
rooms, a plaster room; a pottery room: a woodworking room; and rooms for
weaving, eaning, and leatherwork.

7. Teaching equipment.  This included portable and standard typewriters,
desks and chairs, Braille instruction books, Braille writers, radios, musical
instruments, and a recorder. Part of this equipment was supplied by the
Red Cross.

8. Equipment for occupational therapy. This included floor looms for

22\ report on the operation of a specialized center for the treatment and rehabilitation of blinded casualtics.  Annual
reports, Valley Forge General Hospital, Rehabilitation of the Blind Program, 1944-45.
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rugs, table looms, Kkilns for elay tiring, handtools for woodwork, and an eleeteie
Jigsaw.

Personnel

Educational and rehabilitation aides to the blind who qualified under
civil-service regulations were required to possess the following training and
qualifications: (1) Personal characteristies necessary for suceessful teaching:
(2) a bachelor's degree from a college or university of recognized standing,
granted upon the completion of a 4-vear course; (3) 10 semester hours of social
work in a graduate school of social work: (4) 4 semester hours (or the equivalent)
of courses in methods of teaching: and (5) a year or more of successful experience
as a teacher of the blind, meluding the teaching of Braille.

The duties of these aides, which were carried out under medical supervi-
sion, were as follows: (1) To aid in the social adjustment of the newly blinded,
social adjustment being interpreted to include elementary training in self-eare
and encouragement for independence and preservation of life as a part of the
socinl group: (2) to teach various substitute skills which would minimize the
handicap of blindness, including instruction in Braille reading and writing, in
the use of Braille watches, games and othier equipment, and in the use of the
tvpewriter, the talking book, and the radio as a means of reorientation: (3) to
further the psvehologie adjustment of the blinded individual and to stimulate
in him a desire for a life of usefulness, social intercovrse, recreation, and enter-
tainment: and (4) to assist in the preparation of the patients’ case histories and
to keep such records of their progress as might be required.

These positions were ereated in 1943, and personnel to fill them were
recruited from existing agencies for the blind, in cooperation with the Civil
Service Commission and the Civilian Personnel Division of the War Depart-
ment. Al military rosters were reviewed, and professional and lay periodicals
cooperated in the endeavor.

By October 1943, there were, at the Valley Forge General Hospital, 16
blind patients to whom 2 instructors were assigned.  One was a blind Braille
teacher, and the other had worked as a job-placement oflicer in the Voeational
Rehabilitation Serviees for the Blind, United States Office of Education.  Of
the 16 patients, some had completed the neeessary medieal and surgieal treat-
ment. but they could not be discharged from the hospital beeause they were
not yetindependent. They had no trainimg for any occupation.  The eraftshop
of the Red Cross was available to them, but none of the workers in the shop
had had any experience with the blind. Apart from the two instructors
mentioned, none of the other personnel of the hospital had had previous ex-
perience with blinded persons or any contact with them.  The morale of the
blind patients was low, and they were frank in their expression that the future
held no hope for them.

By January 1944, however, the nueclens of a competent and experienced
stafl. had been gathered and a definite, scheduled program of activities had
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been formulated, of which the program of orientation was not the least part.
In December of the previous vear, weekly meetings of all conneeted with the
blind program had been instituted, and these regular conferences soon proved
of great importanee in coordinating the efforts of the staff. Daily inspections
were earried out to be ecertain that correct teaching methods were being em-
ployved.

At the end of 19044, the personnel of the Valley Forge General Hospital
Eve Center conzisted of a chief of section with the rank of Licutenant colouel;
a ward and administrative officer with the rank of captain: an oceupational-
therapy officer who was a first lieutenant in the WAC: 2 cdueational and
rehabilitation officers, who were second heutenants in the WAC: 9 occupational-
therapy aides, all enlisted WAC's; 17 instructors, who were enlisted men in
various grades: 5 blind educational and rehabilitation aides; 2 full-time volun-
teer readers: and eivilian elerks and stenographers. The full stafl had been
available only sinee June of 1944 previously there had been no educational
and rehabilitation officers, and other personnel had been limited.

Anideal table or organization for 250 blinded men was estimated as ealling
for 85 men, in the following grades:

Grade 112 2 men, 1 a supervisor of plans and training and 1 a supervisor
of enlizsted men.

Grade 111 4 persons, including a Braille teacher, a travel supervisor, a
reconditioning supervisor, and a test supervisor.

Grade [V 16 persons, including 4 teachers of Braille, 2 teachers each for
tvping and musie, 2 travel testers, 1 scheduling supervisor, 1 occupational-
therapy speeialist, T assistant teavel supervisor, 1 assistant supervisor of plans
and training, 1 assistant supervisor of enlisted men, and 1 assistant recondi-
tioning supervisor.

Grade V: 63 persons.  These men would all be technicians with special
abilities, edueational qualifications, and skills. It would therefore be desirable
for their morale, which was always direetly reflected in the serviee given to the
patients, that they be of this grade or better.

The qualifications and personality of the stafl of the eve center at Valley
Forge General Hospital admivably fitted them for the positions they held, as
the following ilustrations will make clear.

The administrator of the rehabilitation program. in addition to his other
training and experience, had held the responsible position of supervisor of the
division of services for the blind in the social-welfare department of a thickly
populated State.  Rigorous qualifications had been set up for this position,
and the man appointed to it necessarily possessed exeeutive ability and was
required to have had a large experience in institutions, industrial organization,
development of training programs, private agencies, direction of blind teachers
of the blind, sightsaving programs, sales of output by the blind, and similar
matters.

The director of phystical reconditioning, orientation, and recreation was a
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college graduate with a degree in health and physical education and had done
graduate work in educational psyvehology.  He had taught av a school for the
blind. been an instructor in Braille, a counselor at a boys' camp, and an
instructor in physical education for both sighted and blinded men. He was
certified by the American Association of Instructors of the Blind and held
certificates from numerous athletic organizations and the Red Cross certificate
for lifesaving.

Another member of the administrative staff, who later became direetor of
training at Old Farms Convalescent Hospital, had been graduated from
Harvard University with a bachelor’s degree cum laude.  He had had a long
experience in work among the blind, serving as teacher, as research associate,
as director of education and vocational guidance, as director of diagnostic
clinies, and as director of a casce-record svstem in various organizations.  In
one of his State positions, he had supervized the programs of social welfare,
adult education, occupational therapy, emploviment bureau, medical depart-
ment, psyehiatrie elinie, musie schools, recreation, summer camps, publicity,
and fund raising.  In this position, he had been m charge of a training staff
of 60 persons, had supervised annual expenditures of 225,000, and annually
had interviewed hundreds of blind and supervised their rehabilitation.

The WAC Licutenant in charge of the hobby shop and cerafts had had a
21-vear experience in occupational therapy in various schools and hospitals,
much of it among the blind.  All her assistants in the WAC detachment had
had experience in teaching handicraft or oceupational therapy or both among
the blinded.

One of the civillan educational and rehabilitation aides had been blind
for 35 vears, since she was a child of 2. She had only light perception. She
was a graduate of Cornell University, had had postgraduate study at Columbia
University and the New York School of Social Work, had a fine musical edvea-
tion as well as a business edueation, and had worked in various organizations
for the blind and in the New York State Department of Social Welfare.
Another civilian aide had been blind sinee she was 10 months old. She held
bachelor of science and master of arts degrees, the latter in soetal administra-
tion. She had taught music (voice and piano) privately, had done concert
and recital work, was an experienced teacher of Braille, and had done con-
stderable casework and administrative work among the blinded.  These and
other blinded members of the stafl were living examples not only of adequate
but of superior adjustment to thetr handicaps.

Other members of the administrative staff, as well as numerous other
staff members, were equally experienced in work among the blind and had
equally high educational and other qualifications.

The enlisted men assigned to the program for the blind had the responsi-
bility of literally teaching the blinded to take up their lives again. They
oriented them in the location of beds, cubicles, wards, latrines, treatment
rooms, messhalls, offices, classrooms, telephone booths, elinies, post exchange,
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and other hospital facilities. They nstructed them in practical methods of
cating, dressing, and care of their persons and of their clothing, effects, and
money.  They taught them how to travel omside of the hospital. They gave
them lessons i cane technique, obstacle sensation, muscular memory, and
similar substitutes for viston.  Theyv trained them in manual dexterity and
mechanieal aptitude.  Eventually, they trained them to hold positions in
industrial plants in the vieinity which they had themselves surveyed.

All enhisted men were given a 12-day course of mstruction in their duties,
further supplemented by on-the-job training for 3 hours each week.

Good orientors were the backbone of the rehabilitation program for the
blind: the success of the program depended on their proper selection.  Although
thewr tasks concerned simple and apparently obvious matters, these tasks were
not simple for the newly blinded soldier.  His progress had to be guided.  He
could not be made to do evervthing for himself at onee; that would have caused
a state of nervous tension superimposed upon the original ordeal.  Yet he had
to be made to increase his independence from day to day and from week to
week.

The director of physical reconditioning, orientation, and recreation at
Valley Forge General Hospital, 1st Lt. (Iater Capt.) R. E. Hoover, MAC,
wrote the following practical outline of the characteristies of a good orientor:

Al Kinds of men make good orientors. Good instructors of the blind derive a large
part of their strength from knowledge and from traits not at all pecaliar to persons who
work with the blind. One exeellent orientor was o trueck driver in civilian life.  Another
wis o life insurance salesman, another a musician, another a golf professional, and another
a furmer. There is plenty of room in this field for & man with no particular specialty to be
carricd over into the field if he ix used to managing things and getting things done,

A good orientor mus=t he the kind of man who can be allowed to use his own initiative
to a great degree and who has sense enough not to abuse the privilege,  Some orientors at
Valley Forge have been suceessful by being always serions with the patients, others by never
being scerions.  Fach man must develop his own methods.

The most suceessful orientors xeem to get the best results by avoiding an air of pro-
prictorship with the patient, staying in the background as far as possible, letting the patient
teach bim=elf whenever that is possible. The orientor’s job is to find out what the paticent
wunt= that is construetive and then help him 1o get it. He must bear in mind that despite
all the newspaper stories to the contrary, there is never a time when a blind nun does not
need soinebody to be his eyes for him in certain activities.  The orfentor must therefore keep
wateh on a patient who has grown independent and make sure that he does not suffer lack
of necessary aid through pride,

The orientor must be careful not to add to his responsibilities by worrying over hiz pa-
tient.  He <hould think for him and work for him when he is on duty and relax when he is
not.  Nearly every orientor some time or other reaches the point where he thinks he is the
only person helping the blind,  He should then have a 3-day pass.

Population

During 1944, rehabilitation services were made available to 290 blinded
patients at Valley Forge General Hospital.  Of these. 24 had been carried
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forward from 1943, In 1944, monthly admissions varied from a low of 9 in
February to a high of 47 in December.

During the vear, 118 patients were separated from the program for various
reasons.  Of these, 79 were sent to the hospital at Old Farms, Avon, Conn,
and 13 to other hospitals: 13 were discharged on Certifieate of Disability;
I died: and the remamder were taken out of the program.  Four i the latter
group were prisoners of war: the ¢thers had regained sufficient vision to need
no further training and could be transferred to other sections of the hospital.
The patients released on Certifieate of Disability had been admitted by proper
regulations but had regained sufficient vision to be removed from the category
of blinded.

During 1945, 585 blinded casualties were admitted to the Valley Forge
Cve Center, admissions ranging from a low of 20 in December to a high of 87
in May.  Transfers, dismissals, and removals were in about the same proportion
and for the same reasons as those m 1944,

Objectives of Program *

Rehabilitation of the blinded at the specialized eve centers was geared to
the definition of the National Council on Rehabilitation that “rehabilitation
is the restoration of the handicapped to the fullest physical, mental, social,
vocational, and economic usefulness of which they are capable.”  For the
blind, rehabilitation was regarvded as a continuing process.  The whole endeavor
of the program was so to serve the individual as to adjust him personally to
his blindness: to train him in new activities; to teach him new reereations;
and to assist him in adjusting himself to his family, his friends, and society as
a whole.

The program included five objectives:

1. Physical restoration.  This objective implied the completion of all
definitive medieal and surgical treatment before the blinded man was transferred
to the convalescent hospital at Old Farms, Avon, Conn., or was given a Cer-
tificate of Disability discharge because of sufficient improvement in visual
acuity.,  Physical restoration was entirely the responsibility of the Medical
Corps.

2. Mental restoration.  This objective implied the stabilization of the
patient whose primary disability was blindness. It included adjustment to
the handieap, utilization of remaining assets, and planning for the future. In
its first phase. it was the joint responsibility of the Medical Corps and the

stafl for rehabilitation servicees for the blind.

3. Soecial restoration.  This objective implied that the patient would be
aided to Tearn to live as nearly a normal community and family life as possible,
to engage in social contacts, to care for himself personally, and to be able to

3 Ree footnote 2, p. 152,
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move about independently.  To achieve this objective, which was the responsi-
bility of the rehabilitation stafl, it was necessary to study such environmental
factors as family influences and relationships i addition to emotional balanee
and adjustment and avocational and recreational habits,

4. Voeational restoration.  This objective i red the development of
opportunities for training, both at the time and in the future. in appropriate
trades, businesses, and professions. 1t was achieved by interviews with the
patients concerning emplovment preferences and possibilities, contacts with
persons in the vocational field, and contaets with employers. 1t might include
the finding of temporary positions in private industries, though the emphasis
was on fundamentals of training rather than actual practice. Voeational
restoration was the responsibility of the rehabilitation staff.

5. Economic restoration.  This objective implied the provision of oppor-
tunities for the blinded man to become self-supporting and to contribute to
the cconomie life of the Nation. Compensation for service-connected dis-
abilities would guarantee his cconomie security, but no opportunity was lost
to impress the patient with a realization of his own responsibility as a citizen
for a life of productive activity.  This objective was the responsibility of the
Veterans” Administration.

Orientation

The patient who entered Valley Forge General Hospital Eyve Center was
met by the medical officer and the nurse in charge of the ward to which he
was assigned. A speeial endeavor was made to greet him cordially but cas-
ually and to allay whatever fears he might seem to have. A trained instructor
was at once assigned to him.

Introductory letters.—Each blinded patient who was admitted to Valley
Forge General Hospital veceived, from the Red Cross worker assigned to him,
a letter, signed by the chief of the eve serviee, with an enclosure.  The letter
read as follows:

Dear * * % : Linclosed is a letter which contains information about your stay in Val-
ley Forge General Hospital. It contains the answers to a number of questions whick are
usually asked, and it ix =ent to yvou in an endeavor to aid you during yvour stay here. The
Red Cross worker who hands vou this letter will give vou more details about your hospital
program and how yvou can purticipate in it white you are here. It ix my desire that you
feel free to ask any questions you may have atb out this letter beeanse we are interested in
making vour stay here as helpful and construetive as possible,

The enclosure, which was entitled “Information for Patients on the Eyve
Service,” read as follows:

You have been transferred to Valley Forge General Hospital beeause the Army has
made special provizion here for the care of eve conditions.  You wiil have both speeialized
medical eare and the opportunity for the beginning of rehabilitation training which can
assist vou to live more adequately whether with marked visual difficulty or with complete
loss of sight. The responsibility for your medieal care lies with the medical officer. Every
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effort haz been made to give vou the best medieal attention by physicians highly trained
in the field of ophthalimology.  You will be dircetly under the care of the ward oflicer.
The chief of the zerviee will keep in contaet with you through him,

There are instructors here to work with vou in incereasing vour ahility to get around
by vourself in the hospital and later outside the hospital, and to teach vou specifie tech-
nigues =uch as typing and Braille, »divg, <ad weiting, There are opportunities for <hop
work, athleties, and varions recreations. Al these activities are directed toward equip-
ping vou adequately tor whatever work vou will eventually do. The Red Cross has facil-
ities to help yvou with any worries yvou may have during the time vou are here, both through
the worker at the hospital and through the Red Cross chapter at home,  Passex and fur-
loughs are governed by the same regnlutions as apply to all other departments in thiz
hospital.

The length of your stay here depends on the kind of medieal treatment you may need
and on vour progress in learning through the opportunities offered here. The decisions
that will be made by your officers asx to when vou leave this hospital will depend in Targe
part on the mauner in which vou demonstrate yvour eapacity for living in a sighted world,

This enclosure also was signed by the chief of the eve serviee.

The instructor assigned to the patient, with the cooperation of a consult-
ant, himself blinded and thoroughly adjusted to his handicap, worked nten-
sively' to orient the patient to his surroundings. At the same time, he
endeavored unobtrusively to find out what the patient was able to do for
himself, whether he was handicapped by other disabilities in addition to
blindness, and whether his adjustment had begun to take shape correetly,

Initial instruction. -If the patient was ambulatory, the instructor first
acquainted him with his immediate surroundings, showing him now to find
the cubiele to which he was assigned. his bed. the toilet, and the washroom.
He guided hine to the ward officer’s and nurse’s offices and the treatment room.
Gradually. he enlarged the area of movement inside the hospital and on the
egrounds.  He instructed him i the simplest methods of maintaining personal
cieenliness, shaving (fig. 18), dressing, and caring for his clothes and other
possessions.  He showed him how to orient himself by touch at the table,
beginning with opening a cereal box or shelling a hard-boiled egg and going on
to more complicated procedures.  He helped him with his correspondence and
showed him the use of the fiber writing board for the blind.  He answered all
questions and encouraged the patient to ask them. In short, during this
period the instructor served as eves for the patient until the patient could be
shown how to move about and do things for himself in spite of his lack of sight.

As the patient progressed in orientation, the orientor endeavored to with-
draw somewhat the personal serviees which he had hitherto supplied.  Daily
contacts were maintained, and the patient understood that he might eall upon
the orientor when he needed him for advice or for any other service, but he
also understood that the time had come for him to endeavor to test and to
use the independence which he was being taught. s relationship with the
rehabilitation serviee therefore became more formal.  He sought out the ad-
ministrative officer himself, whereas formerly he had been sought out, and he
was taught in classes rather than individually whenever this was possible.
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During these tests, the blinded soldier was followed by an orientor who
had specialized in this part of the pregram and who checked his progress
detail.  The orientor gave no assistance unless some situation arose in which
it was demanded for safety. If such a situation developed, the patient was
regarded as disqualitied, and the test had to be repeatcd. One of the points
on which the patient was checked most earefully was his contaet with the
public.  He was supposed to aceept assistanee only for guidance across a
dangerous  intersection and to reject all other assistance but to do so
diplomatically.

A patient, returning to his home after discharge from service, en route to
another hospital for additional trewtment, or traveling on official business, was
alwavs escorted by a sighted enlisted man. When possible, blinded patients
were moved mnogroups, but, if this was not practieal, individual escorts were
provided.

Travel aids. .\ blind man learning to get about hy himself was taught to
develop the various natural atds which the sighted person uses unconscionsly;
namely, sound (oral sense). touch (tactile sense), museular sensation (Kines-
thetie sense), and seent (olfactory sense). These natural atds were now con-
sciously ealled into play.  In addition, he was taught to develop obstacle
sensation, the so-ealled sixth sense. Of all natural aids, this is the least
relinble. Tt lends itself readily to unconscious self-deception and varies from
day to day.  The bhinded man was taught to employ this sixth sense but was
alvo taucht that he could not rely upon it except under the most carefully
controlled conditions.

The blinded easualty was taught to travel with and without a cane.
Instructors who taught cane techniques were themselves given a rigorous
course of training while they were blindfolded and were required to test their
training methods and techniques on other orientors, who alzo were blindfolded,
before they were permitted to teach students. The reason for such care was
that the cane. if properly used. was a most useful aid to the soldier when he
was first blinded as well as later when he had beecome adjusted. Tt built up
his self-confidence, and it kept him from developing the nervous habits some-
times known as blindisms.  Nervous habits, onece acquired, are extremely
diflicult to get rid of. .\ blind man who uses a cane to the fullest advantage
is alwavs recognized as a blind man, but the attention he draws to himself is
favorable.

The cane used for general travel is preferably Light wood and white and
is approximately 45 inches long. At no time during the operation of the
Valley Forge Eve Center could an adequate supply of the proper canes be
secured, and many which had to be used were too short and handled elumsily.
The metal cane devised by Licutenant Hoover was manufactured too late to
be generally supplied, but it is admirably adapted for a blind man’s purposes
beeause it is the proper length (approximately 45 inches), weighs only 6 ounces,
is ecasily handled, and is resonant. The 45-ineh length is most desirable be-
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cause it gives protection at least one step ahead, even to a tall man.  The cane
serves primariy as a bumper for the blind man, but it is also useful as a probe.

Lessons in the use of the cane were carelully planned.  The first included
nothing but holding the cane properly (fig. 19, Then the teehinique of inside
use was taught and finally the technique of outside use.

Reprinte by permission of Look magazine,

Frovre 19, Cane held in proper position.

When the cane was to be used inside, the patient was taught to hold it
diagonally across the body. It could be held in either hand but ordinarily
was held in the right hand. Tt was grasped just below the erook, which was
held ontward, turned down over the hand, which it thus protected. The hand
was held 10 to 12 inches in front of the hip, and the eane thus extended down-
ward and outward to within a few inches of the floor. The left-to-right
diagonal line of the cane in this position covered an arca as wide as the body
of the user and protected him against the obstacles which are most unpleasant
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to encounter. It did not protect him from obstacles suspended from the wall
or ceiling or from very low obs<t tesin front of the foot on the side on which
the cane was held.

When the cane was carrie de, the arm was dropped at the side, the
elbow being <o rotated that it . -ted fiemly on the ilhiace erest. The cane was

held by the crook, which curved downward, and was guided chiefly by the
thumb and forefinger.  The hand was kept close to the body and directly
in front of the center. Tu this position, the wrist readily moved back and forth,
making the cane pivot so that it deseribed an are before the user, touching the
eround hghtly on each side.  When once this teehnique was mastered and the
cane was moved in a rhythmie manner across the body with each step, always
in front of the foot that was then behind, the user could be certain that it was
safe to step forward on that foot.

Considerable experimentation was carried out by the Signal Corps in an
attempt to develop some artificial aid which would muke foot travel safer
for the blind.  Several models of an obstacle rangefinder were produced but
were not sufliciently advanced to be of other than i interest.

Achievement.?'—\t the end of his period o v aon, the blinded
patient was expeeted to get about the hospital alone, wit - 1d without a cane;
travel without fear with other people; get in and out ot auts mobiles, buses,
and trains: go up and down the stairs and up and down escalators; go through
revolving doors: walk along unfamiliar streets by asking and following diree-
tions: and explore unfamiliar terrain by using his cane to guide zim.  Many
men, as their self-assurance inereased, began to take trips by theiaselves
when they had passes and furloughs.  In fact, once the period of general orien-
tation had been completed, it was found to be good psychology to grant the
soldier a furlongh.  Absence from the hospital permitted him to put into
practice such abilities as he had mastered and stimulated his desire to continue
wita the broader program to follow,

Multiple disabilities. Blinded men with multiple disabilities were placed
under the general supervision of a chief orientor who was permitted considerable
latitude for the exercise of independent judgment.  All blinded men who had
artificial limbs or who needed them were assigned to him.  He saw that they
were referred to the proper serviees for treatment: that their imbs were fitted,
refitted, or adjusted as neeessary; and that they had individual attention in
instruction i cating, dressing, using the toilet, and getting about the hospital.
The training program for patients with these and other handicaps was entirely
individualized.  Patients who were deaf or who had lost part or all of a hand
or hands were spectally handicapped, sinee the senses of hearing and touch
are =o important to blinded persons,

AT b persotst expericnee of one Blinded eastalty is deseribedd in acletter writton to the constistant in ophthaltiology

in the Ofliee of the Surgeon General aippendin B, p. 535,
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Guidance

One of the newly admitted soldier's first contacts was with a vocational
couns=clor (a former Army oflicer blinded during the war) who explained the
purpose of the program, described the hospital, inquired into the patient’s
vocational interests and hobbies, explained National Serviee Life Insuranee
privileges and Federal rehabilitation legislation, and in sucecessive interviews
assisted the patient to meet his personal problems objectively and to plan a
solution for them.

New patients were also promptly referved o one of the edueational and
rehabilitation aides, two of whom were themselves blind. Until they were
fully adjusted to their environment and hospital life, the patients remained
under the supervision and care of these aides.

It must not be inferred, however, that guidanee work was limited to these
contacts.  Definite and constructive work was carried out by all the Medieal
Corps oflicers, including the ehief of section and his assistants, and by the
ward officers, all of whom were specially trained in work with the blind.  In
addition to the individual assistanee given to cach patient, group meetings were
held at which problems confronting the blind were discussed and at which
solutions for them were proposed.  These meetings were conducted by members
of the stafl or by persons brought in from outside who were prominent in work
with the blind.

Physical Reconditioning

The physical-reconditioning program for the blinded at Valley IForge
General Hospital began to function in May 1944, It was necessarily based
on the consideration that soldiers would be in residence in the hospital for
comparatively <hort periods of time.  The primary function of the program
was to prepare the newly blinded men to live in their own communities and to
participate as fully as possible with sighted persons in normal reereational
activities.  There could be no argument over the importance of getting the
blinded man into the best possible physical condition, or, if his physical status
had deteriorated during his period of hospitalization, of restoring him as nearly
as possible to the sound state of physical health in which he must have been to
be inducted into serviee.

At the initiation of the program, it was thought that track would be a
good activity, and efforts were directed toward secking a loeation for a track.
Upon further consideration, however, it seemed best to forego this activity
at the beginning of the rehabilitation program, and all efforts were concentrated
on the activities which could be performed alone and as individuals in the home
or in the gymnasium.

Especially popular in the gymnasium were rowing machines, stationary
bicveles, wall pullevs (fig. 20), punching bags, and other remedial equipment.
Calisthenies were also popular.  They were usually patterned and were always
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repeated in the same order, so that the men might learn to perform them in
their own rooms or homes. o some instances, shooting haskets, the horizontal
ladder, the side and long horse, and the flving ring were also used in the gym-
nasium.

Wrestling, which is ordinarily an excellent sport for blinded men and one
in which they can compete on even terms with sighted opponents, was not
pursued, chicfly beeause the patients were for the most part too recently
ambulatory for such a strenuous activity.

Indoor shuflleboard, darts, and avchery were all popular. The archery
tareet was made of three picces of steel, a large picee, a smaller picee, and a
still smaller piece, which represented the bull's eye. Al were hung from

Fravre 200 Blinded patient exereising with wall pulley.

chains on the same rack.  Reinforeed arrows with blunt tips were used.
A metal bolt or nut was suspended by a short picce of string from the top of
the rack to the center of the bull's eve. The blind archer, who stood ut a
distanee of 20 or 25 feet from the target, was given a piece of string conneeted
with the metal bolt or nuts. He would pull this string, which caused the bolt
or nut to tap the center picee of steel (the bull’s eve).  After thus ascertaining
the divection of the target by sound, he would release the snub-nosed arrow.
It was po=sible to tell by the differences in the metallie sounds which of the
different=sized picces of steel he had hit.

Of all sports, bowling was most popular.  Each week, a group of 20 or
30 men were taken to the reereation center in Phoenixville, where each patient
usually bowled 2 fall games.  Scores ranged from zero to an alltime high of 230.
Competitive matches were held between the Valley Forge General Hospital
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tean: and teams from the Philadelphia Naval Hospital and Old Farms Con-
valescent Hospital.

Swimming was next to bowling in interest (fig. 21). Originally, » private
pool at Malvern, Pa., was used during the summer, with groups of 10 or 15
patients going twice weekly for swimming and sunbathing.  During the winter
months, the YNMCA pool at Norristown was used.  Eventually, a swimming
pool was built on the post and could be used daily.

Golf was a popular sport during the summer months (fig. 22). A few
stmple rules followed by the mstructors made the gume interesting as well as
practical for blinded men, and the sport had the additional advantage of
keeping them out in the open air and giving them a chanee to walk around in
large open spaces, with no fear of running into the obstacles found inside
buildings and on the streets. The instructor would wateh the student swing,
then tee the ball for him, so that it would be in the path of the swing.  When
approach shots were made, the instruetor would estimate the distanee and
suggest the number of the elub to be used.  After the ball was on the green,
the patient was led from the pin to the ball to establish direetion and distanee.
When the golfer had returned to the ball and had taken his stance for putting,
another instructor would tap the pinin the cup.  The tapping sound aided in
establishing distance and direction.  The patients were required to finish all
putts.

During the summer of 1944, a golf tournament was held, participated in
by about 20 competitors. It was won by a totally blind patient who had not

Frevre 21, - Blinded patients enjoying swimming and sunbathing.
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plaved golf as a civilian before induction. .\ handicap system was vsed. A
similar tournament in 1945 was won by a partially sighted man who had played
a good deal of golf before induction.

When the reconditioning progeam was started, 3 to 5 patients were taken
weekly to the Fox Riding Academy in Port Kennedy, Pa., by arrangements
with the Phoenixville braneh of the American Red Cross. Later, when horees
were kept on the post, six were reserved for blinded patients who rode daily,

A large private roller<kating rink, at Conshohocken, Pa., was made
available by the owners, and onee weekly 13 to 15 patients were taken to it by
the Red Cross Motor Corps. The Red Cross furnished hostesses as partners.
With a former Olympice rowing champion serving as coach, rowing was practiced

Fravre 22,0 Blinded patient playing golf,

from the Bachelors” Barge Club on the Schuylkill River in Philadelphia with
12 to 14 men rowing a 6-oar barge weeklv.  Two annual regattas were held
with the Philadelphia Naval Hospital.  All these competitive sports were not
only good exercise but were most useful morale builders,

The Camp and Hospital Couneil of the American Red Cross provided for
the purchase of five tandem bicyeles (fig. 23), on which sighted instructors
usually rode with the blinded men.

From 2 to 6 patients were in consiant attendanee at the weekly dancing
classes held on the post.  In addition to the recreational aspect, important
lessons were learned in balance, direction, and timing. The reconditioning
office of the hospital supplied fishing equipment, and fishing was indulged in
in a nearby pond stocked for the special use of the patients, many of whom
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for. .d this an interesting and satisfving outdoor sport. Ten or fifteen patients
in 1945 were given instruction in iee skating at the Philadelphia arcena.

Paticnts whose multiple handicaps prevented their participation in the
program of sports deseribed were assigned instruetors and guides, who took
them on hikes of such length as thev could tolerate.  Individual exercises
were preseribed by the ward oflicer and were administered under the direetion
of the reconditioning stafl.

Ficrre 23.-  Blinded patient exercising on tandem bieyele.

Curriculum

Braille.- The basic course in the teaching program was Braille, which
was offered to every patient as soon as he was mentally and physically eapable
of receiving instruction.  He was taught individually until he had learned the
alphabet, then was taught in a group with two other students. Tt was expeeted
of every patient whose stay in the hospital was of sufficient duration that before
his transfer or discharge he would have learned grades 1, 1'%, and 2 and would
be able to read with aceuracy and a fair degree of rupidity. Tt was expected
also that he would have learned the alphabet to the extent that he could make
his own personal notations and keep his essential personal records.

In 1944, blinded patients in the Valley Foree General Hospital received
approximately 10,000 instruction hours in Braille by teachers who taught
approximately 4,000 hours.  The books used consisted of the standard Braille
series in three volumes, the Braille edition of The Reader’s Digest, and miscel-
laneous Braille pertodicals.  Braille slates, styluses, and writers were also used.
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Typewriting.  Typing was offered to every patient mentally and phyvsi-
callv capable of aceepting instruction. Teaching was by the elass ethod,
though patients whose disabihities did not permit them to attend  elasses
were mstructed individuallyve These were patients who had lost an avm, g
hand, or fincers, or who did not have the full use of these members,  Classes,
which were begun periodieally as new patients were admitted, were limited
to 12 members at the maximum: the usual number was 6 to S0 Every patient
who undertook the course was expected to learn typing to the extent of his
abthty. This implicd that he had learned the Kevhoard and the mechanies
of the machine sufliciently well to handle his own correspondence or to con-
tinue his training later at Old Farms Convaleseent Hospital.  In the major-
1ty of eases, the patients who staved at the hospital a sufficient length of
time learned to type accurately and with reasonable speed: that s, 25 to 10
words per minute.

During 1944, approximately 9,000 student hours of tyvping were taught
by instructors in approximately 1500 hours of teaching.

Music. Instruction in music was offered to patients who expressed a
dexire to learn or to continne with courses alveady started.  Courses, which
were individual and regularly scheduled, were offered in piano (fig. 24), bass
violin, guitar. mandolin, banjo. accordion. saxophone, trumpet, and carinet.
The degree of achievement varied with the ability and applieation of the
individual patient. NMost of the men had had no previous instruction, and
fundamentals were streszed in all instruetion given them.

Fiaere 24—\ participant of the music-training program during a piano-practicing period.
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Reading.—In addition to the time devoted to reading in the formal
hospital program, volunteer workers came daily to the hospital and read to
the paticnts who desived this aid. The majority of the patients were inter-
ested in novels, but some were more interested in carrent events, and a few
desived to keep up with scientific subjects in which they had previeusly been
interested.

Occupational Therapy

Occupational therapy was given at the bedside or in the workshop as
the condition of the patient demanded.  Bedside ceraft was offered to each
newly arrived patient upon the approval of the ward officer and as quickly
asx he deemed it advisable. 1t was offered to newly arrived ambulatory
patients during the periods in which they were required to remain on the
ward for medical and other examinations and was alwayvs provided at the bed-
side for bedridden patients. Instruction, whieh was given 3 times a week for
43-minute periods, included the making or assembling, or both, of leather
articles such as wallets, purses, eleetric-razor cases, comb eases, fuggage tags,
belts, Brailie slate cases, and record enses; weaving of luncheon sets, table
runners and mats, rugs, braid, belts; and potholders: plastic molding of
military insignia and other articles; and simple string work.

The bedside-craft program was a valuable morale-building method. Tt
provided entertainment during the time patients were restricted to the ward.
Most importanc of all, it aided i the development and improvement of manual
dexterity by teaching patients to use their hands and fingers skillfully.

Oceupational therapy in the workshop (fig. 25) was offered to all patients
approved for this training by the ward officer.  Instriction was given 3 times
a week for 90-minute periods in leathereraft, rug weaving on floor looms,
rug and pattern weaving on table looms, plaster molding of animals and figures,
clay modeling and turning, and kiln firing.

During 1944, from 28 to 68 patients worked in the workshop cach month
for periods varving from 457 to 903 hours: the lower figures are for the earlier
months of the program.

Placement in Private Employvment

During the first year in which Valley Forge General Hospital functioned
as a center for the blinded, many of the patients under treatment reached a
degree of proficieney and independence which made it necessary to seek out-
side interests for them.  An orientor who had worked with a civilian Federal
agency as a job-placement officer for the blind was therefore given the assign-
ment of investigating manufacturing plants in the neighboring towns, with
a view to placing blinded patients in appropriate positions.  Within a short
time. there were more jobs available than there were patients to fill them.
The usual plan was to place a patient tentatively in a certain position; if,
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within a reasonable time, he proved that he could equal the factory produe-
ton standard<. he was placed on the payroll at veanlar wagzes. No patient
was permitted to work more than 6 half dayvs o week.

The policy of permatting private emplovment was exeellent from every
=tandpoint, particularly the <tandpoint of morale. When the hospital at Old
Farms was opened, however, patients who had recetved maximum henelit
from hospitalizavnion at Vallev Foree Genvral Hospital conld be transfered
divectly to it and private cnaplovient at the Lacter hospial was cradually
terminated.

Recercation and Social Sery iee

Recreational activities icluded teas and other parties: suppers. danees,
visits to comntrey clubs and private homes, deep-=ea fishing, swimminge and
roller-<kating parties. and =similar events. Plays, concerts, radio hroadeasts,
and stmlar Torms= of eutertaimment were meluded i the reereation program,
which at many point=z overlapped the physical-reconditioning program op. 176),
The majority of these events were planned and carvied ont by the Ameriean
Red Cross, whose objective was 1o supply a diferent type of entertamnment
for cach nicht of the week.  Sichted ortentors or other gqualified attenduants
aceompanied the patients when they left the hospial.

The Red Cross encourazed the patient< to play eheekers, various eard
canes, biuj_"n, and other ires :uhq)lm' to thew l“\.‘!,)i“lu\'. .\'pm'in] altention
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wax diveceted to entertainment for patients who were unable to leave the wards.
Many piivate homes in the vieinity were opened to the patients, and they were
entertained for various meals and sometimes for weekends, At one suech home,
patients and their wives were invited to spend several days at a time and
could make the adjustments which were sometimes difficult after a long separa-
tion and with the new handicap of the husband.

The American Red Cross served as the link between the blinded patient
and his family in the guidance and adjustment program. A we er visived
each new patient shortly after his admission and kept up with him thereafter.
She assisted patients to plan their furlough travels, arranged all schedules,
arranged for Travelers Aid workers to meet the patients if changes of trains
were neeessary, and verified the fact that cach patient would be met at his
destination by his family.  Speeial services were given as needed.

Hobby shop.— The hobby shop, which was what its name implies, played
an interesting and useful part in the rehabilitation of the blinded who eared to
use it. During 1945, the monthly attendance ranged from a low of 65 in
December, when monthly admissions were beginning to decrease, to a high of
103 in July and 101 in October.  The hours of use varied from 720 in January
to 1.204 in October.  The shop was also used for more than a thousand hours
during the months of July, August, September, and November.

Family Relationships

The family relationships of the blinded casualty were recognized ecarly
in the war as being of major importance.  In line with this recognition, Brig.
Gen. (later Maj. Gen.) Paul R. Hawley, Chief Surgeon, European Theater of
Operations, himsell wrote to the mother of the first soldier who was blinded in
that theater (appendix C, p. 561).

When the neecessity arose for communication with the families of blinded
casualtics in the Zone of Interior, it was thought that General Hawley’s letter
so adequately met the situation that it was routinely enclosed with the letter
(appendix C, p. 562) which notified the family that the patient had been received
at a special eve center for treatment.

Different letters were addressed, respectively, to the family of a soldier
with some remaining vision @appendix C, p. 562) and to the family of a hope-
lesslv blinded casualty (appendix C, p. 563).

Members of their families were encouraged to visit the blinded soldiers at
the hospital. They met the ward officer or the chief of the service, and the
patient’s condition and progress were discussed with them frankly.  The part
which the family might play in his future was also gone into in detail, and it
was emphasized that the man must be treated as a normal hiuman being.
Great stress was put upon the fact that he must be allowed to do for himself
whatever he could. This paved the way for the first reunion with the soldier
and made adjustment less difficult for all concerned.
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If the family could not visit the soldier promptly, the neavest of kin, as
first noted, received a letter from the chief of service, enelosing the letter which
General Hawley had written to the parents of the first soldier blinded in the
European Theater of Operations,

EMOTIONAL ADJUSTMENT OF THE BLINDED CASUALTY

Part of the program for the blinded at the Valley Forge and Dibble
(Letterman) General Hospital Eve Centers was thorough psvehiatrie exami-
natiop shortly after admission and again before the soldier’s transfer to the
special rehabilitation installadon at Avon, Conn. A detailed psyehiatrie study
was also made of the man's civilian and military adjustment.  These examina-
tions were a routine part of the program for the blinded and were not predi-
cated on the presence or absence of indieations for psvehiatrie invesgigation.,

It was promptly learned at the special eve centers that the best plan of
approach to the blinded casualty was to evaluate at once the status of the
eves and the chances of recovery of useful vision, then to tell the patient
frankly and honestly what the outlook was.  Generally speaking, the man of
sound personality, without preexisting neurotic or psvehiatrie traits, was
likely to receive the information courageously, aceept the disability with forti-
tude, and throw himself carnestly into the program for his rebabilitation. It
was also found to be generally true that totally blinded soldiers were likely to
make more rapid adjustinents to their handicaps than men who retained slight
vision or merely light perception, for the reason that casualties in the latter
groups built up false and futile hopes of recovery of good vision.

Analysis of Cases

[n a study of the emotional adjustment of 150 blinded casualties observed
at Dibble General Hospital during World War 11, Diamond and Ross # found
that 134 had been injured in combat and 16 had lost their sight as the result
of discase or of non-combat-connected injuries.  One to three months had
clapsed between the loss of sieht and the inauguration of the psvehiatrie in-
vestigation.  Of the 150 blinded casualties, 81 had no vision in either eve: 43
had light or movement pereeption in one or both eves: and 26 had vision
varving from 20°1000 to 20200 in the better eve. Blindness was the dominant
problem in the majority, though a few patients also had amputations or
orthopedic disabilities.  Most of the patients blinded in combat also had
associated facial or other injuries of varving degrees, ranging from minor head
and facial lacerations to destruction of parts of the face and jaws, multiple
fractures and amputations.  Eleven patients showed evidenee of fairly severe
trauma to the brain.

I Diamond, B. L.oond Ross, A Emotional Adjustment of Newly Blinded Soldiers.  Am. J. Psychiat. 102: 367-371
November 1945,

413755° —h7T——14




186 OPHTHALMOLOGY

Of the 150 blinded ecasualties studied, 89, approximately 6 of every 10,
were regarded as well adjusted to their blindness. They had aceepted the
visual disability on a realistic level, without attempt to deny, hide, or obscure
its tmplications or to take refuge in fantasy directed toward miraculous cures.
They were wholeheartedly endeavoring to reconstruet their lives on a socially
useful foundation and to reestablis