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Getting Down to Cases

CHARLES O. BECHTOL, M.D.!

IT is the common teaching of all experience that even the most carefully
planned activities seldom follow the course originally laid out for them. Man
tends to play himself through life by ear, as it were, in a series of false starts
and fortunate recoveries. In al fields of endeavor, therefore, hindsight is more
often than not the quality which, in the long run, keeps people going in the
general direction of progress. That such is the way things are is perhaps nowhere
more patent than in the evolution of the Artificial Limb Program.

When, for example, in 1945, the Committee on Prosthetic Devices (now the
Prosthetics Research Board) set out to improve the lot of the amputee popu-
lation, it chose for itself the seemingly obvious, if also apparently simple, goal—
the design and development of new and improved artificial-limb components.
Because of the more or less widely held misconception, even among amputees
themselves, that improved devices alone might well raise the level of the art of
limb prosthetics to that existing in other fields of science and invention, the
Committee established, through arrangements for contract research, a far-flung
program with principal emphasis on the fundamental investigation of human
locomotion, on time-and-motion studies of the human arm and hand, and on
what might by some be called professional gadgeteering.

After a few years of organized effort on the part of engineers and prosthetists,
with the consequent development of new and supposedly improved models
and techniques, and after the application of experimental prostheses to ampu-
tees for initial tests of the new equipment, it became perfectly clear that, if
genuine improvement in amputee service wereto be had, something more would
be needed. In retrospect came realization of the circumstance that no single
design of prosthesis is ever apt to be superior for all amputees of a given type
and, conversely, that every amputee presents in one way or another a special
problem not amenable to mass treatment. Put in engineering language, the
difficulty was seen to lie in the fact that dealing with the rehabilitation of
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amputees means dealing with a "nonstandard product,” the human being. He
comesin all sizes, shapes, and conditions. And his reaction to any given selection
of equipment is almost alwaysgrossly influenced by hisindividual personal needs
and characteristics—physical and mental—as well as by his activity require-
ments. Since most of the new devices and new methods were largely untried at
the clinical level, there existed no valid criteria either for determining when
components had been prescribed and fitted to best advantage in the individual
case or for assessing the degree of utilization achieved by a given wearer. In the
absence of demonstrable proof of successful application on a relatively broad
scale, the limb industry was understandably reluctant to adopt the new ways
and means with any ostensible enthusiasm. But at the beginning of the Artificial
Limb Program in 1945 no one was in a position to predict such eventualities.

Lacking, in brief, was the experience necessary for the construction of a gen-
eral set of principles of amputee management. In recognition of this state of
affairs, and in view of the especially challenging problems prevailing in the
upper extremity, there was established in mid-1950, in the Department of
Engineering at the University of California at Los Angeles, the so-called "Case
Study Program," with the purpose of investigating the application of prostheses
to a wide variety of amputee types and of developing effective methods for
evaluation of amputee service, not only with regard to the quality and applica-
bility of the mechanical equipment but also with concern for the effect of train-
ing and of occupational, educational, recreational, and other personal factors
on the final success of prescription and fitting. Intended to bridge the gap be-
tween fundamental work in the laboratory and practice in the field, and with
excellent industry participation, the work continued until 1953. Analysis of the
data thus accumulated continued until late in 1956.

So fruitful was the case-study work in upper extremities at UCLA that in
the spring of 1953 there was organized at the University of California at
Berkeley a similar investigation into the problems of the leg amputee, especially
the above-knee case, a matter that had already been the subject of fundamental
research and engineering design at that institution since the beginning of the
Artificial Limb Program eight years earlier. Again with the wholehearted co-
operation of the limb industry, the so-called "Clinical Study" in lower extremi-
ties has, like the UCLA Case Study, now garnered much valuable information
on which to base some general principles.

Because the experience gained at UCLA and at Berkeley represents the
most reliable data available on what now constitutes good practice in limb
prosthetics, the bulk of this issue of ARTIFICIAL LIMBS is devoted to a presen-
tation of selected case histories, predominantly the histories of typical problem
cases as contrasted with cases that responded readily and well to routine
fitting. The balance is given over to a discussion, by one of the world's best-
known leaders in hand surgery, of the possibilities for surgical reconstruction
of damaged hands and of the application of prostheses for the partial hand, an



area which offers, if anything, even more highly specialized individual cases
and which therefore has not yet been the subject of any major investigation
within the Artificial Limb Program. Bunnell's contribution fillsadmirably what
would otherwise be a noticeable gap in the coverage.

As regards the broad implications of the case material, it is worth observing
how many and diverse are the ways in which the problem of amputee rehabili-
tation must beattacked and how wideisthevariety of skills necessarily brought
to bear. In pursuit of clinical work it was found essential to enlist the partici-
pation of numerous specialists, each with his own particular interests and
abilities. Functioning together, these people not only aided materially several
hundred cooperating amputee subjects but at the same time contributed to
their own self-development and hence to the growth of techniques suitable for
widespread dissemination to practicing clinic teams. Thus, in a larger sense,
they laid the basis for the nationwide program of prosthetics education now so
well under way. Because, in turn, the education program resulted in a vast
increase in the number of available clinic teams, amputeesin the United States
are today reaping benefits that could scarcely have been visualized seven or
eight years ago. Here then, in the results of the case studies, lies the key to con-
tinued advancement in the mastery of limb prosthetics.



Some Experience with Prosthetic Problems
of Upper-Extremity Amputees

THE history of the upper-extremity pros-
thetics program up to 1954 has been outlined
in a previous article in this journal (7). From
1950 to the present, the upper-extremity
research group established in the Department
of Engineering, University of California at
Los Angeles, has processed some 300 arm
amputees: 72 during the Case Study Program
(3), an overlapping 250 during the 12 schools
at the Prosthetics Training Center (1), a
small group of adult research amputees, and
104 children seen at the Child Amputee
Prosthetics Project (4) prior to July 1, 1956.
From the adult cases we have selected 23 of
specia interest to summarize in this article.
First presented are five cases that responded
well to standard methods, the purpose being to
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establish a baseline for comparison with the
problem cases. Cases aided by the development
of special equipment and by training in its use
are grouped in one section because of the
interrelationship between fitting, correct equip-
ment, and amputee training. Under the
heading of special equipment come the pro-
totypes of several devices now standard in the
armamentarium and also some modifications
that remain unique to the individual wearer.®
Cases aided by medical and biomechanical
treatment are grouped together, again because
of the interrelationship involved.

Although some three fourths of al arm
amputees encountered in the program have
become consistent users of functional pros-
theses, we have chosen to present unsolved
problems in nearly half of the case histories
given here. The reason, obviously, is to draw
attention to the areas of need. Apart from some
unilateral wrist-disarticulation and long-below-
elbow amputees who operate easily and effi-
ciently without prostheses (whom we do not
consider to be problem cases), arm amputees
who have the opportunity to be fitted properly,
but who fail to use their prostheses, most often
fal into one of three classes:

1. Women of limited strength who object to the
weight of forearm and terminal device.

2. Persons with severe biomechanical limitations,
such as forequarter amputees.

3. Individuals suffering from disabling pain,

®Since these case histories are drawn from the
UCLA experience, the devices presented as solving prob-
lems are those designed by this particular project. We



SOME ARM CASES

Just to show that arm amputees are no ex-
ception to the general orneriness of mankind,
the closing section covers cases presenting
unsolved psychosocial problems.

It will be clear that several of the case his-
tories might have been classified under some
of the other headings. For example, in view of
the drastic effects that the patient's postampu-
tation decrease in earnings had on his family
life, Case 9, discussed from the viewpoint of
special equipment, could as reasonably have
been classified under psychosocial problems.
Case 13, discussed under biomechanical treat-
ment, represents also an achievement in
equipment modification. And so forth.

The expression "man-machine combination”
is a well-worn phrase in contemporary bio-
technical research. In limb prosthetics, one
might say, there is a "man-equipment-training
combination” in which the man may be
modified by medicine, by surgery, by physical
or occupational therapy, by developments in
the psychosocial realm, or by training in
control and use of the prosthesis. The equip-
ment must be compatible with all these and may
have to be modified by redesign or special fitting
to overcome the man's biomechanical limita-
tions. Training may be either of negligible
importance, as in Case 12, or crucial, as in
Cases 7 and 11. Its usual importance tends to
be somewhere between the two extremes.

Finally, it may be noted that the standards,
procedures, and techniques employed in
fitting, fabrication, and training are all
described in detail in the Manual of Upper
Extremity Prosthetics, 2nd Edition (8). Simi-
larly, all materials and most of the components
mentioned are listed in the Manual, together
with sources and characteristics. Of the com-
ponents not otherwise referenced directly, all
have already been described in previous issues
of ARTIFICIAL LIMBS, in the collaboration by
Klopsteg, Wilson, et al. (5), in manufacturers'
catalogs, or in the general literature of the
field. A number of the special components are
described in recent reports of the Engineering
Artificial Limbs Project at UCLA.

were in no position to present the stories behind valu-
able components which emerged from other labora-
tories and limbshops.

CASES RESPONDING WELL TO STANDARD
METHODS
CASE 1, FOREQUARTER

History

Case 1, male, a 30-year-old medical photog-
rapher, was first seen in the Case Study in
February 1951, eight years postoperative. His
left forequarter amputation, in which the left
scapula and two thirds of the clavicle had been
removed, followed injury in wartime Naval
service. The Navy had provided him with a
Navy-Fitch (2) arm (double-coupled-flexion
type with wooden forearm, leather socket,
catgut cords, and double chest-strap harness)
but had not trained him to use it. Because of
socket discomfort, he had worn no prosthesis
for the preceding five years and was unable
to operate his Navy-Fitch arm at all for testing
purposes. He was able to fulfill al his func-
tional needs satisfactorily with one hand, did
not believe that any functional prosthesis for
his level of amputation was available, and
sought only a cosmetic replacement.

Examination and Evaluation

The patient was 6 ft. 4 in. tall, weighed 195
Ib., was well muscled, and had good posture
considering the extent of hisloss (Fig. 1). The
operative scar on the left shoulder girdle was
well healed and not tender, but the area of
the axilla was hypersensitive to touch. The
subject was able to move the end of the remain-
ing third of the clavicle only very slightly in
flexion-extension but was judged to have a
good range of motion in elevation-depression.

Treatment

The patient's unusually good conformation
enabled him to be fitted with a modified shoul-
der-disarticulation prosthesis rather than with
the usual forequarter type. Accordingly, a
sectional type of shoulder prosthesis was
prescribed, with emphasis on the cosmetic
shaping of the shoulder cap. It included (Fig.
2) a chest-strap harness with four attachment
points on the shoulder cap, an opposite-
shoulder loop for dual control of terminal-
device operation and forearm flexion, and
nudge control of the elbow lock since the
patient had no desire for an actively operated
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Fig. 1. Case 1. Patient as seen on referral.

Fig. 2. Case 1. Prosthesis provided at UCLA. The unusually good physical conformation and range of motion
of this forequarter amputee enabled him to be fitted successfully with a modified shoulder disarticulation type
of prosthesis rather than with the full forequarter socket. There was more functional regain than usual consider-
ing the patient's level of amputation. Compare with Cases 15 and 16.
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elbow. The nudge control failed mechanically
several times, a circumstance which led to a
satisfactory redesign. Originally provided with
a Dorrance hook, the patient later requested
and received an APRL hand and hook. The
pressure-control feature of the APRL hook
proved "invaluable" in his darkroom work.

Training in use of the prosthesis was aided
by the patient's wife, who was an occupational
therapist. After training, the amputee passed
nine out of ten activity tests and was judged
to perform with extreme smoothness and
remarkable ease and dexterity considering his
level of amputation. When followed up a year
later, the subject reported that he wore his
prosthesis during most of his waking hours,
sometimes as much as 120 hours a week, using
the hand for most of his picture-taking and
public-contact work and the hook in developing
negatives and making prints.

Summary

In this case, better results were obtained
than might reasonably have been expected. A
unilateral forequarter amputee, the patient
was interested only in a cosmetic replacement,
did not seek functional regain, and did not
believe that it was possible. Yet by proper
fitting, followed by good training, he became
an excellent prosthesis user.

CASE 2, WRIST DISARTICULATION
History

Case 2, male, a 38-year-old machine operator
and assembler of tools and outdoor furniture,
was first seen by the Case Study in June 1952,
seven years after amputation. His left hand
had been lost by a shrapnel injury to the wrist
while he was serving in a Polish-French tank
combat crew in Berlin. He had been fitted with
a plastic socket with interchangeable Dorrance
No. 8 hook and Becker wooden hand but had
not worn the prosthesis for the preceding five
months because the socket was broken. Prior
to the breakdown, the patient had used the
wooden hand 10 hours a day.

Examination and Evaluation

Examination showed a screwdriver-shaped
stump with the styloids intact (Fig. 3).
Physical condition was good, although forearm

rotation was somewhat limited. The amputee
had never received any physical therapy or
prosthetic training.

Treatment

There is available no wrist cap that matches
the elliptical cross-section of the human wrist,
and the wrist-disarticulation socket must
therefore be faired out to meet the round wrist
caps used. In this case, an attempt was made
to develop a manually operated wrist unit of
elliptical cross-section using rubber O-rings
to supply the friction necessary for resistance
to rotation. But the resulting appearance was
not satisfactory, the added length (1.3 in.)
was too great, and frictional characteristics
were not as desired. Rather than devote the
time and effort necessary to redesigning the
unit, the practical solution was adopted of
using a Sierra Model C wrist cap instead and
fairing out the socket accordingly (Fig. 4). Use
of the Model C wrist cap decreased the length
by haf an inch and improved the functional
characteristics.

In accordance with the patient's desire, he
was supplied with an APRL hook. He preferred
it because of the selective prehension and
"better mechanism" and because he felt that
exposed rubber bands, as in the Dorrance
models, would accumulate grease in his work.
But the hook required weekly servicing because
of dirt accumulation, and when the patient
ripped the stud off he requested a Dorrance
No. 5 hook instead. After experience with the
Dorrance hook, however, he reported that it
tended to scratch the furniture he polished on
thejob. At the patient's insistence, an auxiliary
prosthesis was constructed for use with the old
Becker hand, which he considered ideal for the
polishing operation. The patient's one remain-
ing objection to his prosthetic equipment was
that, with his limited pronation-supination,
the hook could not be positioned fast enough,
but the length of his stump contraindicated
use of a step-up rotation prosthesis. At last
report, the patient was wearing a prosthesis 10
hours a day, 70 hours a week.

Summary

Case 2 was a relatively uncomplicated case
that responded well to standard methods of
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Fig 3 Case 2. Patient as seen on referral.

Fig. 4. Case 2. Prosthesis provided at UCLA. Because of required weekly cleaning and relative breakability
in heavy work, the APRL hook shown here was later given up in favor of a Dorrance No. 5.
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fitting and prescription. This particular case
points up the unavailability of certain desirable
equipment for the wrist-disarticulation am-
putee and the importance of considering all
the occupational requirements in prescribing a
terminal device.

CASE 3, MEDIUM BELOW-ELBOW
History

Case 3, male, a 48-year-old butcher
specializing in breaking and boning fore-
quarters of beef, was first seen in the Case
Study in July 1951, nine months after amputa-
tion of his left arm below the elbow and one
month after prosthetic fitting. He wore his new
prosthesis at work but not otherwise, and he
complained of stump soreness and pressure, a
shoulder saddle that tended to slip under load,
and awkward placement of the thumb of the
Dorrance No. 1 hook. He had received no
training in the use of his prosthesis.

Examination and Evaluation

Examination showed a screwdriver-shaped
stump, 7.8 in. from epicondyle to tip, excep-
tionally finn and well muscled, with the radius
approximately half an inch longer than the
ulna (Fig. 5). The forearm flexors were mark-
edly hypertrophied, and forearm flexion was
limited to 120 deg.

Treatment

Because of the patient's heavy work, a
heavy-duty short-below-elbow type of pros-
thesis was prescribed (Fig. 6). The amputee
specified modification in harness which called
for replacing the leather shoulder saddle by
one of washable webbing. In view of the
patient's desire for selective prehension force,
an APRL hook was prescribed experimentally,
but it was badly damaged in the course of the
patient's work and was therefore replaced by
a Dorrance No. 1 hook. An F-M disconnect
was tried. But after the patient's hard use
broke the gear teeth of the disconnect three
times, a threaded type of disconnect was pre-
scribed instead. The first three sockets fabri-
cated proved unsatisfactory—the first because
it interfered with circulation, the next two

because of rubbing against the distal end of the
radius and the ulna when the patient rotated
his forearm. The fourth socket proved satis-
factory, but the cables continued to fray with
use and had to be replaced every few weeks.

Summary

This case emphasizes the importance of
rugged equipment for heavy work in the
manual trades and the shortcomings in this
respect of many available components. The
amputee made a contribution to limb pros-
thetics in initiating the washable webbing
shoulder saddle. His experience with cable
wear and frequent replacement indicates the
problem which has since been very largely
solved by swaged fittings and by the nylon
cable-housing liner.

CASE 4, BELOW-ELBOW BICEPS CINEPLASTY

History

Case 4, male, a husky 18-year-old student,
first entered the Case Study in December
1951, six years after a right below-elbow
amputation that followed an explosion in a
chemistry experiment in his home. About six
months after the accident, he had been fitted
with a laced leather socket and wooden hand,
but he abandoned the device because he con-
tinued to break the fingers in the course of
surf-casting and other outdoor activities.
About a year later, the patient obtained his
second prosthesis, with a David work hook,
and wore it daily until it became inoperable.
He had received no prosthetic training.

Examination and Evaluation

The stump was 83 percent of forearm length,
screwdriver-shaped, and well muscled. The
patient had a complete range of motion except
for forearm rotation, which was limited to
30 deg. of pronation, no supination.

Treatment

Classified as a long-below-elbow type, the
amputee was fitted with the standard prosthe-
sis for his level of amputation, with an APRL
hand and APRL hook. Operation of the
voluntary-closing device was learned readily,
and the patient was judged an excellent user.
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Fig. 5. Case 3. Patient as seen on referral,

Fig. 6. Case 3. Heavy-duty prosthesis as prescribed for reason of occupation.
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In the trainer's judgment, the wearer's per-
formance of test activities was as good as that
of a normal person.

Having heard of the increased range of mo-
tion and the freedom from shoulder harness
made possible by the cineplastic procedure, the
amputee returned to the clinic three months
later as a candidate for biceps cineplasty under
the experimental program. The operation was
prescribed, and the biceps muscle tunnel was
constructed in July 1952 without postoperative
complications (Fig. 7). Sx weeks after sur-
gery, the patient returned to the clinic, where
his below-elbow biceps-cineplasty prosthesis
was completed (Fig. 8).

After fitting and training, the patient was
tested, and his performance was found to be
nearly as good as it had been with the harness-
controlled prosthesis. At that time, he experi-
enced pain when the load on the tunnel
reached 15 |b., but when this problem was
overcome he proved to havea tunnel that could
develop 105 Ib. of pull when under 1 Ib. of
initial tension and 120 Ib. under 10 Ib. of
initial tension. Two or three years later, the
amputee modified his epicondyle clip by cut-
ting it down in size and padding it deeply with
foam rubber. Vinyl plastic was tried as a cover-
ing material, but the patient proved sensitive
to it and went back to leather.

After almost five years, this patient was
wearing his prosthesis with APRL hook all of
his waking hours. He had no interest in a
hand and would not consider a voluntary-
opening hook, although he complained of the
relative susceptibility of the APRL device to
breakage. After severa years' experience, he no
longer broke his hooks, but the rubber linings
wore dof the hook fingers and required replace-
ment every fev months.

Summary

This case is an example of successful appli-
cation of the beow-elbow biceps cineplasty.
Although the amputee was an excellent user of
a satisfactory harness-operated prosthesis, he
thought the increased range of motion and
freedom from shoulder harness worth the
surgery. This case also shows the amputee's
insistence on using his preferred termina

device, even for activities for which he knew it
was unsuitable.

CASE 5, ABOVE-ELBOW/HUMERAL-NECK COM-
BINATION WITH BILATERAL  PECTORAL
CINEPLASTY
History

Case 5, male, a 31-year-old Air Force fighter
pilot and former ail-American footbal player,
entered the project in November 1950 on
special leave from a military hospital. He had
been under medical treatment since 1947,
when the fire that followed a jet crash-landing
severely burned his head, the left side of his
body, and both arms, resulting in bilateral arm
amputation. Both pectoral muscles had been
tunneled. The patient had been fitted with
Navy-Fitch double-coupled-flexion arms, the
cineplastic tunnels being used for prehension
control (6). He complained of poor socket fit,
restrictive harnessing, rotation of the sockets
on the stumps, and the absence of an ebow
lock and expressed a desire to learn to perform
essential  services for himsdf independently.
Except for a six-month program of exercise to
strengthen the muscle tunnels, he had never
received any training in connection with his
amputations.

Examination and Evaluation

Examination showed a right above-elbow
stump and a left humeral-neck amputation,
the two sides having the same pattern of
scarring over the deltoid and the anterior and
posteromedial aspects. There was limitation of
humeral motion on the right side and no mo-
tion at al on the left. Exercises were pre-
scribed. The patient appeared to be in excellent
general condition, physically and psychologi-
caly. The right tunnel had a maximum excur-
sion of 3 in. and a maximum force of 51 Ib., the
left 2.75 in. and 56 Ib.

Treatment

To overcome the rotation of the sockets
when the pectoral tunnels were contracted, to
enable the amputee to don his prostheses
independently, and to avoid the restriction of
motion involved in force transmission through
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Fig. 7. Case 4. Patient after construction of biceps muscle tunnel.

Fig. 8. Case 4. Patient wearing cineplastic prosthesis. Tunnel could develop 120 |b. of pull under 10 Ib. of initial
tension.
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bilateral pectoral cineplasty, the right side
(above-elbow) was fitted and harnessed with-
out use of the pectoral tunnel. The tunnel pin
on the left side (humeral-neck) was modified
in an effort to improve efficiency of the power-
transmission system and to make it possible for
the amputee to insert the pin either by means
of the opposite prosthesis or by means of the
mouth.

Forearm flexion and prehension control were
of the standard, harness-operated dual type
powered on the right side by humeral flexion
and on the left by scapular abduction (Fig. 9),
elbow lock on the left being operated by the
left pectoral tunnel. After about three hours of

Fig. 9. Case 5. Prostheses provided at UCLA. Use
of the pectoral tunnel for elbow lock on the left side
was later given up.

training in the control and use of his new pros-
theses, the amputee was judged proficient.

The unused right pectoral tunnel was re-
moved surgically, and about three years later
the patient gave up use of the other tunnel but
continued to use the prescribed arms without
modification. He had had new prostheses made
in 1953 but used them only for gardening and
similar activities because he considered the
upper portion of the right arm too long. In
February 1957, more than six years after
fitting, he was still wearing the prescribed arms
and the same harness, although he had worn
out four Northrop-Sierra two-load hooks and
had been interchanging the two Northrop
Model C elbows throughout the six years
whenever service was required. He used the
right prosthesis for most functions, with oc-
casional help from the left. The patient did not
bother with his own buttons or cutting his
meat for himself, but he was active in the
insurance business, took up hunting, and
reported: "l write, drive, just like anyone
else—only thing, | ain't as pretty."

Summary

One of many cases in which pectoral tunnels
did not work out as planned, this bilateral arm
amputee was made independent through stand-
ard prosthetic fitting and training. He modified
his bilateral prosthetic control system to
emphasize unilateral function.

CASES AIDED BY SPECIAL EQUIPMENT AND
TRAINING

CASE 6, SHOULDER DISARTICULATION
History

Case 6, male, a 23-year-old office worker and
preamputation bakery-truck driver-salesman,
entered the clinic in September 1952, five
months postoperative. His right arm had been
disarticulated at the shoulder (Fig. 10) because
of a malignant tumor.

Examination and Evaluation

Examination showed no medical contraindi-
cations to prosthetic fitting. Exercises to in-
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Fig. 11. Case 6. Pioneer fitting of a shoulder disarticulation, including prototype of the UCLA manually con-
trolled, friction-type shoulder joint The amputee refused to give up the prosthesis even when bodily changes due
to illness made it irritating.




SOME ARM CASES

crease the range of motion of the shoulder
girdle were prescribed.

Treatment

At first, a standard, sectional type of
shoulder-disarticulation prosthesis was pre-
scribed and fitted, with dual control for forearm
flexion and prehension and with nudge control
of the elbow lock, a Dorrance No. 555 hook
being used to keep weight to a minimum (Fig.
11). Later the patient was given a Northrop-
Sierra two-load hook to evaluate; he adopted
it enthusiastically.

Since the amputee experienced difficulty in
putting on a shirt or coat, he asked for a mov-
able shoulder joint which would allow him to
flex his prosthesis in the parasagittal plane.
Designed to his satisfaction, this device proved
to be the prototype of the UCLA manually
controlled, friction-type shoulder joint. At
the patient's suggestion also, the nudge control
was redesigned to cut down its protrusion and
prevent clothing from catching in it. A month
later, the subject reported that he wore his
prosthesis 12 to 15 hours a day, that it was
adequate for the needs of daily living, but that
he would prefer a cosmetic hand of some kind
for social occasions.

In May 1955, the patient underwent surgery
for removal of alarge metastatic tumor massin
the right lung, and beginning in September
1956 he received x-ray therapy for an inoper-
able lesion of the left lung. Loss of weight and
atrophy of the shoulder girdle impaired the
fit of the prosthesis, but the subject rejected
medical advice that he wear only a shoulder
cap to decrease the weight. He continued to
wear the prosthesis until irritation of the bony
prominences of clavicle and scapula neces-
sitated prescription of a new soft-socket liner
in February 1957. At that time he was in good
general health and working regularly.

Summary

This pioneer fitting of a shoulder-disarticula-
tion case resulted in devices now standard in
the armamentarium. The satisfaction gained
by the patient from his prosthesis is indicated
by the fact that he insisted on wearing it even
when bodily changes made it irritating physi-
cally.

CASE 7, BILATERAL SHOULDER DISARTICULATION
History

Case 7, male, a 63-year-old bridge and
building-construction foreman with bilateral
shoulder disarticulations (Fig. 12), entered the
clinic in November 1953, three months after
the amputation of his right arm because of
osteomyelitis. The left arm had been ampu-
tated 15 years earlier as an ultimate aftereffect
of trauma in 1923. The patient had never worn
a prosthesis. In addition to independence in
self-care, he particularly needed to be able to
sign his name—the one manual function
required in his job.

Examination and Evaluation

Examination showed a well-healed scar in
the left shoulder region but on the right some
postoperative edema, encrustation, and weep-
ing. Shoulder motion was limited, and strength
was poor.

Treatment

After an interruption due to an unrelated
operation (splenectomy), the amputee was
fitted at the Prosthetics Training Center
bilaterally and also unilaterally with a right
shoulder-disarticulation prosthesis. A year
later, in 1955, he reported that he wore either
the bilateral set or the unilateral prosthesis all
his waking hours, usually the unilateral pros-
thesis, which had greater force and excursion
and did not present the problem of interaction
of controls. But he used this prosthesis only
for picking up and carrying light objects and
for nonprehension activities, such as pushing,
pulling, striking, and hooking.

In May and June of 1955, the patient spent
seven days at the Prosthetics Laboratory for
alterations, experimentation, and training. His
shoulder turntable was modified by addition of
a Belleville washer in order to maintain con-
stant friction, and nylon cable-housing liners
were installed. Several experimental modifica-
tions of the elbow unit were tried in an attempt
to secure smooth, reliable operation, but the
final solution consisted of generous lubrication
of the cable with paraffin, plus replacement of
the housing by another long enough to allow
an in-line entry of the cable into the locking
unit.
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Fig. 12. Case 7. Patient as seen on referral.

The amputee's difficulties with the other
components of his prosthesis resulted from
lack of understanding of the mode of function,
and he was therefore given intensive training.
Patterns of activity feasible for this particular
patient were worked out, and practice was
supervised. Under this guidance, he learned to
eat "all shapes and consistencies of food"
with a fork, to write legibly, to unzip and zip
his trousers (with a 3-in. elkhide thong at-
tached to the zipper pull) for independent
urination, to put on and take off a shirt or
coat, to turn book and magazine pages, and to
perform other activities. The therapist de-
vised special equipment for his use, including

a stand for his electric shaver and a simple
trouser belt with a D-ring buckle that he could
tighten or loosen with one prosthesis.

In January 1956, it was found that the
patient had not been employing these tech-
niques at home because it upset his wife to see
him struggle and she preferred to do things for
him. In March 1956, he was fitted with a
unilateral prosthesis employing the UCLA
manually controlled, friction-type shoulder
joint, modified arm-rotation turntable, nylon
cable-housing liners, and a cable-excursion
multiplier (Fig. 13). He was the first of the
amputees fitted with this system. Two months
later, he wrote that he had leveled a building
lot by hand and prepared it for planting, per-
formed household chores, and worked in an
office answering the phone, writing down
messages, and checking workmen in and out
with equipment. In December 1956, the
amputee wrote, in his own shaky but legible
penmanship, to report the prolonged illness of
his wife, during which he had taken care of
himself after years of dependence.

Fig. 13. Case 7. Successful unilateral fitting of the
bilateral shoulder-disarticulation case



