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FROM RESEARCH LABORATORY
TO PATIENT

The fields of prosthetics and orthotics are unique in that, owing to the efforts
of the National Academy of Sciences, the Veterans Administration (VA), and the
Social and Rehabilitation Service (SRS) and its predecessors, there exists a direct
link between research and application of the results of research through a formal
education program. The current and ongoing Prosthetics and Orthotics Education
Program had its roots in the so-called Suction Socket Program, a joint effort by
the National Academy of Sciences and the American Orthotic and Prosthetic
Assoctiation (AOPA) (then the Orthopedic Appliance and Limb Manufacturers
Association) to introduce the concept and application of above-knee suction
sockets to physicians and prosthetists. In this program, teams of orthopaedic
surgeons and prosthetists conducted instructional courses in selected prosthetics
facilities on a regional basis. Approximately 20 courses each of one week dura-
tion were held during the period December 1947 through January 1949. The suc-
cess of these courses led to the establishment of a *‘permanent’” program of pros-
thetics education at the University of California at Los Angeles (UCLA) in 1952.
The UCLA program was soon followed by similar programs at New York Uni-
versity and Northwestern University. Initial financial support was provided by the
V A Prosthetic and Sensory Aids Service. Later the Office of Vocational Rehabil-
itation assumed this responsibility and other educational programs such as those
of Cerritos Junior College, Rancho Los Amigos Hospital and Chicago Junior Col-
lege were started. With federal support, programs are currently being offered in
both preparatory and continuing education. These programs appear to be meeting
the needs of the professions serving the physically disabled quite adequately.
The *‘preparatory’’ courses present information and teach skills relating to cur-
rent practice in prosthetics and orthotics and equip practitioners with the know-
how necessary to undertake certification examinations. The “‘continuing educa-
tion’’ courses serve to introduce new material into the field as it emerges from the
research program, and of course whatis ‘‘new’’ one year becomes “‘standard prac-
tice”” shortly thereafter.

Those who have been in contact with the prosthetics-orthotics schools during
the past year have probably become aware of the financial predicament facing these
institutions. The schools have had fiscal problems in the past, but funding has al-
ways seemed to come through just in time to save the day and permit the start of a
new academic year. However, in the 1973-74 academic year, the Department of
Health, Education, and Welfare (DHEW), through the Rehabilitation Services
Administration (RS A), in line with its training ‘‘phase-out’” policy, cut all operat-
ing funds to the schools in half, at the same time stating that all support from RSA
would be withdrawn beginning July 1, 1974. This act would undoubtedly result
in termination of all federally funded prosthetics-orthotics educational programs,
with obvious detrimental results to the quality of physical rehabilitation services.

The Veterans Administration responded to the crisis with an emergency input
of funds, in addition to their normal funding, which made it possible for the schools
to operate during this present fiscal year. VA also requested the Committee on
Prosthetics Research and Development (CPR D) of the National Research Council
to conduct a survey of the schools in relation to VA needs. Interest and support
for the study also came from SRS. An eight-person task force was organized by
CPRD and [ was invited to serve as its Chairman. After three meetings and a
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period of data-gathering, with full cooperation from all educational programs, an
interim report was presented to VA and SRS for their consideration. A descrip-
tion of all schools, the effects of the educational programs, a profile of graduates
of the programs, funding recommendations, and other recommendations were
included in the report. A letter of support and endorsement from the American
Academy of Orthopaedic Surgeons and from the National Office of AOPA were
also included.

It is our understanding that the wheels of the funding agencies began to move
soon after this report was received, and hopes are high that support for the edu-
cation program will be reinstated next year.

There are few, if any, federally supported programs that have this built-in edu-
cational dispersal system by which the health care system can respond immediately
to the results of research as they emerge from the Laboratory. The quality of ortho-
paedic and physical rehabilitation in this country is dependent upon these pros-
thetics-orthotics educational programs, and it is sincerely hoped that the Interim
Report of the Task Force will substantiate the need for this program and help
assure its support.

J. Warren Perry, Ph.D.
Task Force Chairman
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AMPUTEE MANAGEMENT PROCEDURES?

The object of our attention is a man, woman, or
child, who has undergone amputation of part of
one or more limbs. Physiological, psychological,
social, and economic constraints obviously in-
fluence the mode of treatment. A further con-
straint on the treatment process, and not so ob-
vious, is the level of skill which can be brought to
bear on the patient’s problems. Froma prosthetic
point of view, superlative skill can do a great deal
toward making inadequate hardware acceptable.
Excellent components, on the other hand, cannot
mask inadequate skill. The amputee’s well-being
rests heavily on the competence of those dealing
with him, and especially on the skill of the pros-
thetist. Among the important skills needed by
the prosthetist is the capacity to understand how
the amputee feels and thinks about what is going
on around him. Also, the prosthetist needs to
understand his role in the treatment process and
the roles of others associated with him in deliver-
ing care to the patient.

Nothing that can be said here will take the
place of firsthand experience. This discussion
can only draw attention to the accumulated ex-
periences of others so that the prosthetist may
confirm his own experiences, gain new insights
about them, develop new insights by considering
outside experiences, and set the stage for accu-
mulating new experiences in the future.

The new amputee requires the more compli-
cated scheme of treatment with respect to pros-
thetics. His stump is not stable. His concepts of
his new status are just developing. He has social
and psychological pressures yet to be dealt with.
He may also have unresolved medical problems

'This article is based in part on a manuscript of a
book on Lower Extremity Prosthetics for Above the
Knee Amputees, prepared under the auspices of the
Sanatorium Board of Manitoba, Winnipeg, Canada,
during 1970-71. Filing in the Prosthetics and Orthotics
Research Reference Catalogue is under codes: A-04-
10; F-13-10; H-03; and 1-05.

2Director, Prosthetics and Orthotics Research,
Orthopaedics, University of British Columbia, Van-
couver, B.C., Canada.

James Foort, M.A.Sc.?

associated with his disability. In contrast, the ex-
perienced amputee has dealt with many of these
problems as well as he ever will, and his needs
are more specific and simple. In all cases, how-
ever, the prosthetist’s role is to provide a pros-
thesis that is comfortable, will stand up in use for
as long as possible, is a reasonable representation
of the missing leg cosmetically and functionally,
and is made in the least amount of time for the
least expense commensurate with providing the
required functions. In this he has the aid of the
clinic team.

THE PROSTHETIST AND THE CLINIC
TEAM

The clinic team is organized to provide the plan
for prosthetics care. Before a plan can be devel-
oped, the patient must be categorized in terms of
his social and physical status. The physician, so-
cial worker, therapist and prosthetist must
develop as much insight as they can toward this
end. The prosthetist will use information offered
by the other teammates, and will contribute his
share toward making a meaningful plan. Some in-
formation of use only to the prosthetist, such as
that needed to design the socket, suspension, and
alignment, has to be gathered as well.

At what stage data accumulation starts de-
pends on the setting. Preferably, it will start pre-
operatively. The advantages of involving the
prosthetist at that stage are that he can advise the
surgeon, collect some of the data that will be
needed later, and make himself known to the
patient, and to some extent let the patient know
what can be done for him. The moral support
gained by the patient from contact with his pros-
thetist prior to amputation is tremendous, and
has been demonstrated many times where im-
mediate postoperative fittings have been carried
out. When the patient sees the prosthetist after
amputation, the earlier introduction has provided
him with more confidence in the likelihood that
he will walk again.

Preoperative involvement of the prosthetist
with amputees is often held back because sur-
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PLAN

The clinic team is organized to provide the plan for prosthetics care.

geons have not developed a sense of the potential
value of the prosthetist at this stage. Immediate
postoperative fittings have highlighted this poten-
tial somewhat, but amputation surgery is not
done frequently enough by surgeons familiar with
prosthetics and willing to see the amputee
through his entire rehabilitation process. From
the rehabilitation point of view, it would be more
satisfactory if amputation surgery were a special-
ty. Then continuity would be ensured, and
stronger team support would develop. The ideal
arrangement is to have the team on the job from
beginning to end, with the prosthetist included as
an important team member.

Such ideal circumstances seldom exist. The
worst state likely to be encountered by the ampu-
tee is when the prosthetist receives him without a
plan, and must provide an artificial limb, give
some training, and maintain care without assist-
ance. Such conditions are encountered very
much less often now than was once the case.
When they are, the prosthetist should try to get
the involvement of other professionals. For-
tunately, it is more usual now for a rehabilita-
tion unit with a team to guide the rehabilitation
of the amputee, and for all members within the
team to guide the rehabilitation of the amputee,
and for all members within the team to cross-
educate each other and to attend formal educa-
tion courses and seminars together. There is an
increasing incidence of amputation for diseases
of old age. Such patients need notonly prostheses

but medical care as well. Prosthetists need to
know how to function within the medical setting
and to understand their role and that of the other
team members in planning the amputee’s care.

RAPPORT

Service provided in a local limb shop without
the assistance of a clinic team runs smoothest for
the established amputee. Established patients,
under these circumstances, develop a good rela-
tionship with the prosthetist, and the clinic team-
mates must be careful not to damage this rapport.
Similarly, when the clinic team must become in-
volved with an established amputee, the pros-
thetist must be careful not to undermine the team.

Often, involvement with the clinic team brings
the prosthetist into contact with other prosthe-
tists. Here he must be careful not to cause discord,
and if necessary must foster good relationships
between patients and other prosthetists. It is a
matter of ethics—the patient comes first. Doubts
that exist concerning what his prosthetist col-
leagues are doing for a patient must be aired in
such a way that the patient’s confidence is not
undermined, and the patient’s interests are fos-
tered best,

A prosthetist who is a member of a clinic team
should always be a paid member so that he has no
division of loyalty toward the patient. He is there
as an expert to give the best advice he can. Team
members should nurture the relationship be-
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Doubts brought about by disagreement among prosthetists,

tween a patient and his prosthetist for smooth im-
plementation of the plan, regardless of whether
the prosthetist is based in the rehabilitation unit
or in a commercial limb shop. Displays of con-
tempt toward the prosthetist, who has the hardest
job and must deal with the amputee for the long-
est time, can only undermine the effectiveness of
treatment. The situation the prosthetist has to
deal with is not a static one. Plans must be suf-
ficiently flexible to permit adaptation to realities.

Frequent socket changes, especially for pa-
tients recetving their first prosthesis, can lead to
misunderstandings between prosthetist, clinic
team members, the amputee and sponsoring
agencies. Money and time are involved. Critical
judgments must be made during planning so that
potential frictions are avoided. Thus, the pros-
thetist will be more likely to get the sympathetic
and practical support he needs as he proceeds
with the established plan. The well-being and

security of all team members are prerequisites for
the best use of existing skills.
The clinic team is not only a planning and re-

view body but a forum for self-education of its
members. Where skills are deficient, special

training is required. If incompetence persists,
change is mandatory. The patient comes first.

THE PROSTHETIST IN THE CLINIC TEAM

Because this discussion pertains primarily to
the prosthetist, his role in the clinic team must be
examined. A yes-man or rubber stamp will not
do. He must have, and demonstrate, as much
knowledge as the patient’s needs require of him.
This understanding will include knowing what
the other team members do and their relationship
to his role in the rehabilitation of the amputee.
When a problem arises, he must be able to deal
with it by application of his art and through com-
munications with other members of the team. He
must keep the clinic chief informed, leaning on
his advice as necessary. He must help to keep
things moving by dealing with problems prompt-
ly. They seldom go away. Often, the clinic team
functions best when the details of planning are
dictated by the course of events in the rehabili-
tation process, so that problem-solving develops
out of continuous, spontaneous intercommunica-
tions. The formal clinic may best be reserved for
solving major problems in depth, and for review-
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A “yes'' man or “‘rubber stamp” is not satisfactory.

ing progress on established plans, leaving the
routine parts of treatment to be dealt with on a
day-to-day basis by those qualified to make deci-
sions.

It is not typical for prosthetists to do a prior
work-up of patients. Hence a prosthetist often
comes to a clinic ““cold.”” This type of procedure
is unsatisfactory. The prosthetist should be in a
position to tell members of the team what can be
expected in terms of stump shrinkage, the num-
ber of sockets likely to be required, how the pa-
tient might be handled to minimize cost and time
requirements, the types of components and the
system of suspension best suited to the patient,
and what is likely to unfold in terms of the
patient’s performance on a prosthesis. This re-
quires a study of the patient by the prosthetist
before the clinic deliberations begin.

In his work-up of the patient, the prosthetist is
interested primarily in the stump. But he should
also be interested in the psychological, medical
and social factors which are likely to influence
results, and attempt to gain insights directly from

the patient without prying in order to supplement
what he will get from other team members. How

he proceeds with the work-up will depend on
whether a new or established amputee is being
dealt with. In the first case, he has to start from
scratch. He may, for example, wish to do a trial
fitting as a partof his investigation of the amputee,
or have him on a temporary prosthesis. With the
mature amputee, he has access to previous rec-
ords, X-rays, etc., which he should study. He
will also have built up a detailed collection of
facts and impressions about the patient from pre-
vious encounters. For this reason, it is best that
an amputee not be shifted arbitrarily from one
prosthetist to another. Such a change should be
reserved for cases where the patient has lost con-
fidence in the prosthetist. When a prosthetist is
new to a patient, he must build up understanding
about his patient. He doesn’t start from ‘‘square
one,” however. The prosthetist can learn quite a
bit from the patient, from the previous prosthe-
tists, and from the prosthesis being used. Rec-
ords and advice from other team members will fill
out the details.

Also influencing the prosthetist’s work-up is

whether the planning relates to a new prosthesis
for an established amputee, involves tracking
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down problems with an existing prosthesis, or
involves making a replacement socket. When
making plans for replacement of a socket, it is
sometimes wise to make a replica of the existing
socket if the stump is healthy and the socket is
functional. In any case, when the amputee is al-
ready wearing a prosthesis, the prosthetist’s
work-up must include a careful evaluation of the
existing prosthesis and an examination of the
stump for effects the prosthesis may be having
on it.

To assist him, the prosthetist has the contribu-
tions that can be made by the other team mem-
bers. The physician is the main support because
he knows what has gone before and what other
people are doing for the patient, and it is towards
him that the patient usually looks for help in a
variety of matters. It is the doctor’s role to eval-
uate the patient medically, as the medical factors
relate to prosthetics, and to tell the prosthetist
what he needs to know. This includes:

e when the patient is ready for fitting

e the patient’s potential as a prosthesis user

e any medical factors which might influence
prosthetics care as management proceeds

e any factors inherent in the stump which
might bear on how the fitting should be done
Any stump conditions that X-rays may reveal
should be demonstrated to the prosthetists by the
doctor. Pain and its probable cause, whether re-
lated to neurological conditions, such as neuro-
mas, or circulatory disturbances such as are en-
countered in arteriosclerosis, need discussion
and clarification. The rate and vigor with which
prosthetics management can proceed need to be
defined. Heart condition, condition of the re-
maining limb, and general body condition are
other factors which are relevant.

HELP FROM THERAPISTS

The therapists can help. They will know about
the strength of the patient, and particularly about
his coordination and muscle tone. Between them,
the doctor and the therapists can develop a plan
of therapy that will make the most of what po-
tential the patient has.

The occupational therapist can help assess the
capabilities of the patient to handle daily routines
of living and working so that the prosthesis can be
designed to make the best use of existing poten-
tial, and best serve the patient’s needs. When the
social worker knows what level of restoration is
possible through therapy and prosthetics, it is

possible to make provision for whatever social

adjustments are required to derive the best bene-
fit for the patient.

The therapists can also keep track of progress
during the treatment process, communicating
findings freely to the prosthetist so that adjust-
ments and socket replacements, or progress from
stage to stage can proceed without unnecessary
interruptions and delays. Often, the therapist
who trains the patient to use the prosthesis will
learn from him sooner than the prosthetist just
how he really feels about his artificial limb. The
prosthetist should take such information in an im-
personal way, and use it to get the best results
possible for the patient.

The therapist can let the prosthetist know of
factors developing out of therapy which seem
connected to the prosthesis so that adjustments
to alignment or to the socket can be made op-
portunely. Often, a therapist and prosthetist
work together so harmoniously that the therapist
can make minor changes in alignment and length
without the prosthetist being involved. Such ar-
rangements can be very useful and develop out of
mutual respect based on each educating the other.

THE ENGINEER

More frequently now, the engineer becomes
involved in treatment. This is especially so where
there are research units associated with clinical
activities. New devices and techniques must be
checked out clinically. The engineer needs to
learn the prosthetist’s language and teach other
team members his own. He must refrain from

meddling where he is not competent. At the same
time, if he does become involved clinically, he
must be prepared to take full responsibility for all

areas of his involvement. Patient care must not
be dragged out or interrupted. Constant monitor-
ing by the doctor, under whom the whole process

goes on, must be carried out so that the patient’s
welfare remains paramount.

With the prosthetist, the engineer needs to
establish a careful and considerate bond. It is too
easy to confuse higher education with higher
capabilities. Usually, as programs are currently
organized, the engineer is involved for reasons
other than the management of the patient. The

engineer’s needs must take a backseat to manage-
ment while he uses his analytical skills to in-
fluence other team members through questions
and answers. He must be prepared to accept the
fact that his bright ideas will move into practice
only at a slow rate.
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THE SOCIAL WORKER

The social worker who wants the patient’s de-
sires reflected in the treatment results can be
valuable in checking home environment, work
environment, social connections, and patient his-
tory so that what is done from a prosthetics point
of view is a realistic reflection of what the patient
wants and needs. If what the patient wants is un-
realistic, the social worker can, standing apart
from the mechanics involved, help bring the pa-
tient to a better understanding and acceptance of
his state.

AMPUTEE PSYCHOLOGY

Obviously, an amputee is still the man he was
before amputation. Amputation may, however,
bring latent characteristics of significance into
sharper focus. The response of a person to ampu-
tation depends in great measure on its cause.
Amputation may be a warning of ebbing life. It
may give relief from pain, or remove an unsightly
burden. The patient, rightly or wrongly, may feel
that negligence was involved in the loss of his

limb. Both grief and anger will be the result. Grief
and guilt will be the feelings of a man who loses
his leg through his own carelessness. Loss
through accident will spawn feelings of grief and
mourning. Loss in this case is atragedy like death.
In addition to the feelings resulting from the loss
of a limb are feelings of anxiety related to the
processes of rehabilitation and of life. Will he
walk again? Will he be able to cope with his past
familiar pattern of life? Will he be able to return
to work? To family? To friends? How will he
stack up in competition with others similarly dis-
abled? What are the expectations of those in-
volved in his rehabilitation? And one major ques-
tion seldom considered even by those who treat

amputees, and this can even be a thought among
the elderly, is ““will I be sexually acceptable?”’ A

castration complex has been postulated.

If the patient feels he is poorly dealt with dur-
ing rehabilitation, an otherwise satisfactory re-
sponse to amputation can be spoiled. Conversely,
good handling can work against negative feelings
unless they are deep and bitter. It is difficult for a

In addition to the feeling resulting from the loss of a limb are feelings of anxiety related to the processes of rehabilita-

tion al:g;)f life. Will he walk again? Wil he be able to cope with his past familiar pattern of life? Will he be able to return
to work’
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human being to acceptthat others can take lightly
what he himself sees as a crisis. He is not per-
suaded otherwise by knowing that to the treat-
ment staff disability is a familiar and accepted
fact in their daily lives. His unique position is
firmly entrenched and must be recognized by
those who deal with him. The more technically
competent the prosthetist is, the less stressed will
the patient be. This competence ofthe prosthetist
must be evident in care for the patient and the
details of his art, including the condition of his
equipment, the finesse with which he applies him-
self, and evidence that he himselfis not hampered
by psychological problems. A brazen stance will
not help the prosthetist if he cannot deliver the
goods. He will be found out soon enough. There
are no substitutes for honesty and a genuine
interest in the patient and in prosthetics.
Nothing helps an amputee adjust better than
rehabilitation among his own kind. Also, know-
ing the prosthetist early, even preoperatively, is

A prosthesis that has good cosmesis has a positive
effect; even training limbs should be of good quality
from a cosmetic point of view, or show promise of
eventual good cosmesis.

valuable. Quick initiation of prosthetic services
is also good medicine. A prosthesis that has good
cosmesis has a positive effect; even training
limbs should be of good quality from a cosmetic
point of view, or show promise of eventual good
cosmesis.

With the initiation of rehabilitation, a surge of
optimism usually follows. The amputee begins to
see the possibilities of overcoming his loss, fac-
ing his family, going back to employment, re-
establishing his social ties and activities, and re-
turning to a familiar environment. The frustra-
tions he has because of reduced function, and the
need for learning new skills with and without the
prosthesis, dampen the initial optimism if he is
not well informed as to what the course of events
is likely to be.

Even rehabilitated, he finds that the transition
back into the stream of life is not cut and dried.
The reaction of his family, especially the mate, is
of crucial importance. Instances abound in which
a spouse finds amputation difficult to adjust to. It
often means more work, may disrupt intimacy
initially, or scar a relationship deeply if difficul-
ties preceded the fact of amputation. Over-solici-
tous friends and family impress the amputee with
his disability when he wants more strongly to ap-
pear normal. Conversely, he may, in some
instances, become a tyrant, using disability for
attention and support. Firm, gentle, consistent
good manners toward him are in order. He has
enough to bear, unless amputation was in fact a
blessing. Even then, it is surprising how often an
amputee will gloss over or forget previous pain
when faced with a different pain.

Among other factors which touch on the psy-
chological impact of amputation, the amputee’s
expectations in lawsuits or reimbursement can
affect the tone of treatment. Objectivity on the
part of the prosthetist is required. The prosthetist
should stick to his own business, and stick to
facts. If he suspects that his best efforts are being
frustrated by what some have called the **green
poultice’” problem, he should make this known in
clinic when he has the case reviewed for help in
the difficulties he experiences.

It is important for the prosthetist to recognize
the state of the patient from the psychological
point of view so that he can have the pertinent
facts in mind as he does his own job. A complain-
ing attitude directed toward disability and the
prosthetis or the prosthetist may not involve the
prosthetics service at all. Cultural factors are not
without relevance. Some people tend to whine
and grizzle at any setback. This reaction need not
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The prosthetist must not lose his patience. He must not make the patient feel

guilty under any circumstances.

be taken seriously. On the other hand, some
patients are so stoical that real difficulties
develop before they make a complaint. Some-
times important damage is done as a result. A
wise eye as to the possibility of these factors be-
coming involved is needed.

By knowing the patient, the prosthetist can
ease his own tasks without burdening the patient
further, which should be the aim. The prosthetist
is usually not much better at psychology than the
patient! There is always the physician to fall back
on, and beyond that the clinic team, if the going
gets rough. Scheduling the patient back into
clinic can give a needed breathing spell to both
the prosthetist and the patient. Sometimes an im-
passe between prosthetist and patient becomes
so severe that a different prosthetist must take
over.

The prosthetist must not lose his patience. He

should not make the patient feel guilty under any
circumstances, or feel guilty himself, but leave
the situation on as positive a note as possible, on
the assumption that he will very likely become in-
volved with the patient again. If he leaves the
scene graciously, re-encounter will not be an em-
barrassment to either.

Struggle, whether prosthetist’s or patient’s, is
not necessarily to be avoided since it can give
satisfaction to have endured the difficulty and
won through. If the patient feels that he has made
a contribution to his own advance toward accep-
tance and achievement in the process, he will be
the better for it.

OTHER PROBLEMS

The prosthetist has to deal with the established.
semi-established, or new case. Each presents a
different set of problems. Naturally, the more
experience the amputee has the fewer should be
his problems. Such difficulties as the amputee
may have can arise from relationships in the
home, from the community and the working
situation. For some, the prosthesis is a focus for
escape from the unpleasant realities. This prob-
lem is none of the prosthetist’s business unless it
impinges on his ability to perform his own job. or
is something about which he can make a positive
contribution to the patient’s well-being. Some-
times the newer amputee, rehabilitated, lingers
on for prosthetic care. He complains of one thing
after another, often changing his complaints as he
goes along, or flooding the scene with a variety of
complaints, even avoiding definition of specific
ones. This can be especially prevalent when he is
trying a new prosthesis. A gradual increase in
activity level, until he gets tired of the game, will
usually save the prosthetist time and get the
amputee into a different mode of attack on his
problems. Here the clinic team. including the
social worker, needs to be informed.

There is also the natural resistance to change.
While he wants a new prosthesis, the patient
wants it to feel like his old one even though he had
problems with it!

Taxing the patient harder as he taxes the pros-
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thetist more can often break a situation where the
prosthesis is a poor excuse for resistance. But a
prosthetist should be careful about using such a
tactic, even when he is sure that the prosthesis is
right and the patient is balking. The physician
should be involved in an effort to resolve things
quickly.

An example of using such a forcing technique
may be cited: The patient was fitted with a new
limb, and almost immediately complained of dis-
comfort. (Often a patient is not aware of the
degree of discomfort that must be endured as part
of the process of adapting to a prosthesis. Any
force on the stump is considered unacceptable.)
He was asked to walk for an hour in order that the
difficulty might be better defined. After an hour
there were no obvious signs of stump irritation
and some discussions about the application of
forces necessary were carried out. The patient
was less sure, but insisted he would try again, al-
though he felt discomfort. After a second session
of two hours, activity being increased in intensity,
he returned for further inspection, and the pro-
cess was continued. Finally, the patient indicated
that the prosthesis was better than he had origi-

nally thought, and that he was somewhat sur-
prised at just how much he could do on it. Dur-
ing the succession of following trials in which
activity was kept high, no changes were made,
nor was there any evidence that changes were
needed. This episode broke a five-year history of
rehabilitation on many prostheses, during which
time the patient had not worked. Within two
weeks he went back to work, and generally
assumed a more natural routine.

In situations where the prosthesis, and in-
directly the prosthetist, is the sticking point, the
physician should be involved to get at the seat of
the problem and get things moving.

Among new amputees in training, deteriora-
tion of socket fit due to stump changes should be

anticipated and the amputee reassured. He will
sometimes ask why it is that his difficulties are
multiplied while he has in fact undergone consid-
erable rehabilitation. He wonders why it is not
the reverse. It should be pointed out that (a) the
stump is shrinking, and (b) his activity level is in-
creasing. Adjustments will be made at the appro-
priate time, and function thereby improved.




Orthotics and Prosthetics, Vol. 28, No. I, pp. 12-20, March 1974,

VACUUM FORMING OF PLASTICS IN
PROSTHETICS AND ORTHOTICS

The first refetence to vacuum forming of plas-
tics applied in orthotics appeared in 1968, in an
article in ‘‘Orthopaedics: Oxford”” by Dr.
Gordon Yates of England (14). In this well-
illustrated article, he described the gnd products,
lower-limb orthoses of polypropylene and ABS
(acrylonitrile-butadiene-styrene) but left much to
the imagination concerning the fabrication pro-
cedure. Included were Helfet heel-cups (similar
to the University of California at Berkeley shoe
inserts) (6) (7) (9), ankle-foot orthoses (AFO),
and knee-ankle orthoses (KAQ).

Inspired, apparently, by Yates, the Ontario
Crippled Children’s Centre and the George
Brown School of Applied Arts and Technology,
both of Toronto, Canada, began in 1970 a pro-
gram in the application of vacuum-forming tech-
niques in orthotics, at all levels, and to some
degree in limb prosthetics (1) (2) (8). The result
of this program was the design and development

"of a machine especially suited to needs of ortho-
tists and prosthetists (Fig. 1). Eventually ma-
chines of this type were made available commer-
cially by VAF Industries, Ltd. also of Toronto.

In 1969 Snelson and Mooney of Rancho Los
Amigos Hospital, Dbwney, California, received
a grant from the Social and Rehabilitation Ser-
vice, Department of Health, Education, and Wel-
fare to develop a practical method for fabrication
of a transparent socket. Methods of making clear
sockets had been developed previously but none
was sufficiently practical, even for use in re-
search programs. After some experimentation,
Snelson and Mooney turned their attention to
vacuum-forming polycarbonate sheet stock in
spite of being told by suppliers of the materials
that *“it won’t work."" The result was a method of
producing plastic sockets, both clear and other-

"Executive Director, Committee on Prosthetics Re-
search and Development, National Research Council,
Washington, D.C.

2330 Bay Street, Suite 1001, Toronto |, Canada.

A. Bennett Wilson, Jr.!

Fig. 1.

Front view of the vacuum-forming machine
developed at the Ontario Crippled Children’s Centre.
The male model is forced upward into the semimolten
plastic sheet by a compressed air actuator.

wise, using very simple equipment (Fig. 2) (10)
(13). Further experience has shown that this
simple method is also suitable for production of
AFOs. Success with this method of production
has persuaded Orthomedics, Inc.? to make a
simple compact machine available commercially
(Fig. 3).

In 1969 the Arkansas Cerebral Palsy Equip-
ment Center began the use of individually molded
wheelchair-seat inserts for severely involved
cerebral palsied patients (3). The first sixty units
were laid up in the conventional manner using
fiberglass and resin, but since 1972, the seat in-
serts have been produced by vacuum-forming
ABS over a mold using a machine commercially
available from the EMC Co.* for fabrication of
plastic signs and other items. By use of the
vacuum-forming technique, the production rate
has been increased about 300 percent. In addi-
tion to the cerebral palsied patients, the Center is

- providing seat inserts for paraplegic and quadri-

30rthomedics, Inc.. 8332 lowa Street, Downey,
California 90241.

iP.O. Box 9331, Dallas, Texas.
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Fig. 2. Snelson’s original manual technique to make transparent sockets for artificial limbs. Lefr, the Lexan sheet,
placed in a metal frame, has been heated to a semimolten state; center, it is drawn down over the male model and,

after air has been drawn out through the central pipe, the Lexan is pulled in until it conforms to the male model.

Right, the gross casting is being removed from the machine.

Fig. 3. The commercial
machine. A rectangular platen is substituted for the
round one when most orthoses are to be formed.

version of the Snelson

plegic patients in order to spread the load over
the weight-bearing areas when the patient is
seated.

(An interesting facet of the Arkansas pro-
cedure is the method used for taking the impres-
sion, which consists of the revival of dilatancy
(11), a process also employing the use of vacuum,
and one which has been tried from time to time in
taking impressions of amputation stumps. It may
be time to initiate new experiments in dilatancy in
view of the new knowledge gained and new
processes developed over the years.)

As part of its evaluation program, the Com-
mittee on Prosthetics Research and Develop-
ment ordered a prototype machine from VAF
(Fig. 4) and sent it to the Veterans Administra-
tion Prosthetics Center for trials. Primarily be-

cause ofelectrical problems, it was difficult to ob-
tain experience sufficient to evaluate either the

equipment or the process. Meanwhile, Moss
Rehabilitation Hospital in Philadelphia, because
they could not obtain early delivery from VAF,
purchased a large commercially available
machine from Plastic Vac, Inc.,®> primarily to
make lower-limb orthoses (Fig. 3).

5P.0. Box 5543, Charlotte, North Carolina.
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Fig.4. The V AF machine. This model accommodates
a 3-ft. sq. sheet of plastic.

Fig. 5. The Plastic VAC machine. This model accom-
modates a 4-ft. sq. sheet of plastic.

Later the J.A. Pentland Co. and Rancho Los
Amigos Hospital purchased VAF machines
similar to one bought by CPRD.

Natresources, as a consultant to NOPCO,
designed a special machine for prosthetics and
orthotics practice for use in Boston, Massachu-
setts, Others, including a group in Winnipeg,
were experimenting with vacuum forming.

Because it seemed beneficial to bring the
various groups together and exchange informa-
tion and then develop recommendations for

future work, CPRD convened a meeting of
representatives of all groups in North America
known to have experience in vacuum forming of
components for prostheses and orthoses at Moss
Rehabilitation Hospital, June 3, 1973 (4).

It was the consensus of the participants that
vacuum forming of plastics offers great poten-
tials for improving not only prosthetics and
orthotics services, but also should be very useful
in educational programs.

It was also the consensus that not enough is
known about materials and techniques. While
general knowledge exists in industry where
plastic shapes are mass-produced for a large
variety of products, specialized knowledge is
needed in tailoring special shapes in the pros-
thetics and orthotics field. In order to assure
satisfactory results, there is a need to determine
specifics in process variables for different ma-
terials and end products. Until the variables
unique to the fabrication of prosthetic and or-
thotic components are documented, the process
cannot be taught effectively.

The participants from educational institutions
felt that equipment and processing details for
vacuum-forming orthotic components such as
lower-limb appliances were not well enough de-
fined to consider opening courses immediately.
Teaching the vacuum forming of larger compo-
nents, such as spinal or other torso-fitting con-
figurations, was even further off in time.

The state of the art in vacuum-forming sockets,
however, appeared to be ready for use in formal
educational programs. Accordingly, it was pro-
posed that a two-day instructional course be con-
vened in Downey, California. Orthomedics
agreed to teach the course without reimburse-
ment. It was held July 2 and 3, 1973, and was
attended by representatives from New York
University, Northwestern University, Univer-
sity of California at Los Angeles, and the Uni-
versity of Washington.

METHODS AND MATERIALS

There are many methods of using air-pressure
differential to form heated plastics in sheet form
into a given shape. In some instances, female
molds are used; in others, male molds, and elab-
orate schemes have been developed for the mass
production of items to provide uniform wall
thickness and intricate shapes (Figs. 6-9). For
prosthetics and orthotics, the use of the method
known as *‘drape’” molding, or forming (Fig. 9),
seems to be the most appropriate, although it is
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sometimes difficult to obtain uniform wall thick-
ness by drape forming. All of the machines used
in prosthetics and orthotics to date use the drape
method.
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Fig. 9. Drape forming.

Five materials have proven to be useful in
prosthetics or orthotics: polycarbonate, ac-
rylonitrile-butadiene-styrene, cellulose acetate
butyrate, polypropylene, and polyethylene.
Their physical characteristics are shown in
Table 1. |

No single material has anideal set of properties
for use in prosthetics and orthotics. Polycar-
bonate is transparent and has high impact resist-
ance, but its fatigue strength is low and the cost
is high. ABS seems to be the preferred material
for spinal supports and seats because of its rigid-
ity. CAB is used rarely because of certain prop-
erties such as rate of elongation, but should not
be overlooked for special cases. Polypropylene's
resistance to fatigue and its low cost makes it
very useful for limb orthoses, although it is not
available in a transparent form. Polyethylene
shows a lot of promise because when formed over
a layer of Plastazote, which is itself expanded
polyethylene, a perfect bond is formed. This
readily permits the installation of a cushion be-
tween the soft tissues and the external supporting
structure when necessary.

Other materials, new and old, are being tried at
various places in an effort to find even more suit-
able materials for each application.

STATE OF THE ART

The use of vacuum forming in prosthetics and
orthotics is increasing progressively. The fol-
lowing examples are those known to the author,
but by no means include all that are being used
in North America.

At the OCCC, vacuum forming is used
routinely in the supply of virtually all lower-limb
orthoses, back panels for orthoses, and in many
seating and support devices. Polypropylene is
generally used for limb orthoses, polycarbonate




Characteristics

Tensile Strength
Elongation

Tensile Modulus
Compressive Str,
Flexural Yield Str.
Impact Str. (120 D)
Hardness (Rockwell)
Flexural Modulus
Compressive Modulus

Specific Heat
Thermal Expansion
Continuous Heat Res.
Deflection Temp.

Clarity
Transmittance
Haze

Water Absorp. (24 hours)
Burning Rate

Effects of:
Sunlight

Weak Acids
Strong Acids
Weak Alkalies
Strong Alkalies
Organic Solvents

Other Properties:

Draw Ratio

Linear Mould Shrinkage
Specific Gravity
Specific Volume
Machining Qualities

Units

PisyIe
%
10°P.S.1.
B.S.T.
P50
ft.lb/in Not.

R.
103P.S.1.
10°P.S.1.

CAL/C/gm-R.T.

10 ¥in/in/°C
S
S

%o
%

%

in./min.

Height to Base
in./in.
ib./cu.in.
cu./in./Ib.

TABLE1
PROPERTIES OF PLASTICS FOR VACUUM FORMING

Polycarbonate

8500
115
3.25
10500
12500
15.0
120
3.30
3.45

0.29
6.60
250
270

Trans.
85
3.0

0.16
Self. Ext.

Slight
None
Slowly
Slowly
Attached
Soluble

i.20
23.0
Excellent

Acrylontrile
Butadene
Styrene

6000
15.0
3.80
9000
11000
4.50
1o
3.50
2.20

0.35

7.0
200
235

33.3
100

.30
Slow

None
None
Attacked
None
None
Soluble

4:1
0.006
1.05

27.0

Good

Cellulose
Acetate
Butyrate

5000
7l
223

5000

70

0.35
14.0

190

220

Trans.
88
§1

1.10
Slow

Slight
Slight
Attacked
Slight
Soluble
Soluble

3:1
{005
1.19
23.0
Good

Polypropylene

4900
350
220
7200
7000
2.00
95
2.30
2.10

0.46
7.30
230
200

Opaque
60
2.0

.01

Slow

Crazes
None
Slowly
None
None
None

2:1
.015
904

30.4

Good

Polyethylene

4200
500
1.30
2900

1.50

95
.80

0.55

Crazes
None
Slowly
None
None
None

2.5:1
.035
.940

28.3

Good

91

uos[IM
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for back panels, and ABS for seating and support
devices ( Figs. 10-12).

At Orthomedics, polycarbonate sockets are
used routinely as check sockets in lower-limb
prosthetics, and polypropylene lower-limb or-
thoses are used widely (Fig. 13) (5).

At the Veterans Administration Prosthetics
Center approximately 75 percent of the ankle-
foot orthoses are being vacuum-formed of poly-
propylene. Experiments to develop practical
methods of fabricating knee-ankle orthoses, or-
thoses for the upper limb, and limb prostheses
are under way.

In Arkansas the Cerebral Palsy Center is
routinely providing vacuum-formed seat inserts
of ABS for cerebral palsy patients and patients
with spinal-cord injuries.

Fig. 10. Plastic knee-ankle orthosis provided at
OCcCC.

Fig. Il. Plastic back panel provided at OCCC.

Fig. 12. Plastic wrist orthosis provided at OCCC.
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Moss Rehabilitation Hospital is providing on a methods to check the performance of any given
routine basis lower-limb orthoses molded from orthosis in order to develop a method for correla-
polypropylene and is experimenting with other tion of prescription, fabrication, and fitting ( Figs.
materials. This group at MRH is also developing 14-16).

Fig. 13. Use of transparent sockets as check seckets at Orthomedics.
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Fig. 14. Two AFOs being molded of polypropylene
simultaneously on the plastic VAC machine at Moss

Rehabilitation Hospital.

The Prosthetics Education Program at the
University of Washington is using the Ortho-
medics technique in their prosthetics education
program. Clear sockets have been found to be
very useful for laboratory instruction.

A firm, Plasthetics, Inc.,% has been established
to provide vacuum-forming services, especially
for prosthetists and orthotists.

ADVANTAGES AND DISADVANTAGES

At this point, it appears that vacuum forming
of sheet plastics offers prosthetists and ortho-
tists an opportunity to provide improved, more
functional prostheses and orthoses more rapidly
than can be done with present practice. Ortho-
ses, especially, can be tailored to fit the needs of
the patients more adequately with thermoplastics
than with either metal or plastic laminate. The
cosmetic factors should not be overlooked.
Color, even transparency, and snugly fitting
orthoses provide less conspicuous devices.

Vacuum forming has the potential of providing
the clinical prosthetist prompt service when re-
quired, especially for patients fitted for the first
time. The use of check sockets (5} in lower-limb
prosthetics becomes practical. Needed to be
developed are simplified means for coupling the
vacuum-formed socket to a pylon for extended
use.

$5640 Enterprise Drive, Lansing, Michigan 48910.

For the first time now, research groups have an
inexpensive way of forming sockets, transparent
as well as translucent, so that extensive experi-
ments in casting techniques, heretofore con-
sidered to be too costly, can be carried out. At
the present time, just such an experiment is being
conducted jointly by Rancho Los Amigos
Hospital and CPRD in determining the relative
differences between the conventional technique
for casting a below-knee stump and two other
recently developed methods.

It would seem that vacuum-formed sockets,
especially transparent ones, would prove to be
extremely valuable in an education program.

Present-day prosthetist students do not go to

Fig. 15. Cervical collar formed at Moss Rehabilitation
Hospital.
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Fig. 16. Polypropylene AFO provided by Moss Re-
habilitation Hospital.

school to learn lamination, yet they must lami-
nate sockets over casts they have taken and
modified in order to determine if they have taken
the cast and modified it satisfactorily. The use of
vacuum forming to provide sockets would permit
the students to spend their time more fruitfully
than making a lay-up.

THE FUTURE OUTLOOK

At this time, it appears that vacuum forming
has a great future in prosthetics and orthotics.
There is reason to believe that materials with

g
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even more appropriate physical properties will be
emerging from the plastics industry, and in-
genious prosthetists, orthotists and engineers
will devise practical means of taking the maxi-
mum advantage from these new materials.

/
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HOW AMPUTEES FEEL ABOUT AMPUTATION?

To obtain the views expressed in this report,
four amputees were interviewed in depth. Two
were doctors, one was a psychiatrist, and one
was a prosthetist. One of the most interesting
things to come out of the interviews was that,
though their skills, interests, and education levels
were different, the four amputees gave quite
consistent responses to the questions asked.
They tended to emphasize similar lines of
thought, and offered quite similar solutions to the
problems discussed.

FEELINGS ABOUT AMPUTATION

When amputation offers some powerful advan-
tage, such as saving life and reducing disfigure-
ment and pain or some other objectionable factor,
its acceptance by the patient is relatively easy.
When loss is due to an accident, the nature or
intensity of feelings depends upon the circum-
stances. A bitterness is aroused that is hard to
reconcile when the reason is another’s negli-
gence. If due to one’s own negligence, remorse
and guilt are experienced. If another was unwit-
tingly involved, the guilt may be stronger.

One of the amputees interviewed indicated
that anger rather than panic struck him when he
lost his leg under a railway car on which he was
working. Although such an experience would be
imagined to be painful, in fact it was not espe-
cially painful, although effects of the environ-
ment at the time and cramps from shock caused
discomfort,

Under circumstances which lead to a depriva-
tion of function, the impact of amputation is very
great and persists for a long time. One man indi-

'This article is based in part on a manuscript of a
book on Lower Extremity Prosthetics for Above the
Knee Amputees, prepared under the auspices of the
Sanatorium Board of Manitoba, Winnipeg. Canada,
during 1970-71. Filing in the Prosthetics and Orthotics

Research Reference Catalogue is under codes: A-04-10;

F-13-10; H-03; and 1-05.

?Director, Prosthetics and Orthotics Research,
Orthopaedics, University of British Columbia, Van-
couver, B.C., Canada.
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cated that, although he had been well rehabili-
tated, the implications resulting from the trauma
took three years to overcome. ConveTrsely,
though physically deprived of function, the
amputees indicated that they felt no different
after amputation than before; that is, they were
the same person as always. None felt that psy-
chiatric input would have helped him. Of para-
mount importance, however, was the need for
psychological insight on the part of the people
treating them, including the doctor, therapists,
prosthetists, and nurses. We hear of the impor-
tance of body image. The amputees who dis-
cussed these matters indicated the peculiarity of
noting that a part of their bodies was missing.
Eventually this too becomes accepted and the
person may eventually reach the stage where to
look whole again would seem strange, change in
appearance being the important factor. Mean-
while, reduced function as evidenced by such
factors as reduced capacity to keep up, limping,
noises from a prosthesis, or the need to use
crutches, imposes feelings of inferiority.

Given full attention, an amputee can be reha-
bilitated by a well-coordinated team so that the
functional return and acceptance of amputation
are optimal for that patient. Who can say that
every vestige of psychological trauma can be
erased no matter how sound the man? But it can
be said with certainty that bungling the rehabili-
tation process through poor coordination of team
members, deficient understanding or inadequate
prosthetic devices will reduce prospects for suc-
cess, and have a long-term effect, no matter what
is done to recoup. This doesn’t mean that patients
need everything laid out for them. On the con-
trary, the amputees said that they derived satis-
faction from overcoming the obstacles of dis-
ability through rehabilitation and adaptation.
What they wanted was support. This support
should be in the form of usable information and
quite explicit instructions based on facts which
they can readily grasp and follow.

The amputees indicated that they began to

worry about jobs and families as soon as they
were conscious. They wanted vocational coun-
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seling early to allay concerns, or at least to give
them something to work with. They wanted this
counseling to be realistic. take into account their
reduced functional capacities, and prepare them
for a changed job or retraining that would save
them from future stress.

INFORMATION

The plea for useful and reliable information
was strong. Many questions arose which were
handled variably by the treatment staff. Most
important was to have a simple, realistic apprais-
al of their situation. Sometimes events leading
up to amputation are not clear. How did it all
happen? What of their families, social associates,
colleagues at work, etc.? And a fundamental
question among the youngis—*“Will I be sexually
acceptable?”’ This issue is seldom raised, though
it is almost the first thing of concern to younger
amputees. Young males frequently set out with
great courage to find out.

Misinformation from ill-informed but well-
meaning staff members was a strong irritant.
When the information was discovered to be
phony, ill-conceived, or exaggerated, there was
great resentment. Those involved in the treat-
ment of amputees should have a fund of common
information that will help to ensure consistency
of management from beginning to end. Further,
the patients with whom these matters were dis-
cussed wanted to be in on what was being
planned, not just be recipients of what was
handed out. The clinic team must include the
patient in its deliberations to the fullest extent
possible. At least the results of clinical thinking
should be summarized and presented to him in a
way that informs him that his care has been
thought out, and that the decisions made are con-
sidered appropriate. Further, this information
should be presented so that he can amend plans
in ways that touch on his own specific require-
ments.

Besides information about himself and rela-

tionships with family and community, work
situation and recreation, he wants information
about the prosthesis he will receive. He wants to
know how much it costs, how long it will last,

how strong it is, what he should do to preserve
it and get the most out of it. He needs to know
what limitations he faces—for instance, can he
drive? Will the automobile have to have auto-
matic transmission; will it be a small car, a large
car? What kind of extra benefits can he get by
making special efforts to engage in such activities

as skating, skiing, and swimming? He wants to
know what new things are coming up which might
reduce his level of disability, and how relevant
they are for him. Getting factual information was
considered important as it gave him the chance to
cooperate with those who were providing treat-
ment to achieve a successful result.

Team members sometimes tend to leave the
patient in the dark, treating him as an object
rather than a person. Standoffishness was greatly
resented. Two suspicions were entertained: one,
that the treatment staffreaily didn’t know what to
do and were not prepared to admit it; and, two,
that the treatment staff didn’t consider the treat-
ment program something the patient needed to
know or should know, perhaps because they
wanted to stay in control.

Some treatment staff members indulge in
horseplay or fiippancy in the belief that this light-
ens things for the patient. The patients indicated
that some lightness was appreciated, but in ex-
cessive quantities it was usually not welcome.
They wanted their problems to be dealt with
seriously. Joking suggested that it wasn’t so
serious, or perhaps was something they could be
jollied out of.

Humorous exchanges between themselves
during rehabilitation and friendly competition
were helpful. On the other hand, organized
mutual support groups were only of interest as
pressure groups which would solve social and
other problems for the members of the group.
Thus, the Amputee Association in Manitoba
started out to be a social group and ended up
getting prostheses and orthoses covered by medi-
cal insurance through a Brief presented to Gov-
ernment. When such a pressure group is formed,
they felt it should be headed by an amputee who
had had training as a social worker.

When all was considered, those to whom the
amputee turns for information may not remain
constant. As rehabilitation moves along, he finds
new possibilities for obtaining information from
different people. At first it is the physician to
whom he looks for every sort of support. One
amputee referred to his family doctor as “‘ter-
rific.”” It was the care given not only to him but to
the family at the time, and, through bringing other
professionals into the scene at the right time, this
doctor gained a lot of ¢redit for himself from the
particular amputee. The surgeon is all-powerful
in the early stages. The therapists who spend a
great deal of time with the amputee are in a strong
position to give information. The prosthetist,
too, has a strong position in this situation later,
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Team members sometimes tend to leave the patient in the lark, treating
him as an object rather than a person.

and, for many amputees, he is the most continu-
ously seen professional to whom they come
through the years for replacements, adjustments,
repairs and supplies. The social worker usually
has a strong place early in the process. or for
cases in need of continuous support, but these
amputees were not much interested in social
workers except to get something needed when
the situation was critical, and their own capaci-
ties to deal with such a situation were low.

ABOUT THE STUMP.

After amputation, the patient generally ex-
periences considerable pain. Amputees want this
pain explained. They tend to feel that it is a
unique experience with them and that they are
being childish about it. Also, they feel the stump
to be vulnerable. All mentioned this concern. A
common fear is that the stump will burst open if it
is stressed when the amputation is new. The doc-
tor can do much to still this fear by demonstra-

tion. He can pull up on the end using hand trac-

tion on the skin—"*That’s a good, strong, well-
healed end!”” The patient needs to be assured that

the pain will gradually diminish, and that wearing
a prosthesis will accelerate its reduction.

While the physician may best give information
on pain, the prosthetist can reinforce this infor-
mation by recounting the common experience
that use of the prosthesis helps reduce pain. Al-
though awareness of the stump is persistent,
awareness of pain and the vulnerability of the
stump disappears in time. The amputees ques-
tioned mentioned how even a temporary pros-
thesis was welcomed because of the protection
it offered the stump.

AWARENESS OF DISABILITY

Immobilization was a source of great frustra-
tion. Later, the encumbrance of crutches was
frustrating too, even though walking was possibie.
When he has a prosthesis, the slower pace he
must follow while those around him speed onis a
source of frustration to the amputee and brings on
feelings of insecurity and inferiority until he
comes to a “‘what the heck’’ position, and goes
his own pace, leaving the normals around to
adapt. Among the worries these amputees indi-
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At first it is the physician to whom he looks for every sort of

support.

cated they had was that they would not ** measure
up’’; that is, would not be able to achieve their
reasonable level of performance.

Acceptance of disability was enhanced by
good rehabilitation, and especially by good pros-
thetics care. Considerate handling also helped.
When a patient was made to feel guilty, or to feel
that he was a failure, acceptance dropped off.
Realistic vocational counseling also helped toim-
prove acceptance of amputation by settling un-
knowns, or by helping to do so.

Failure at the social, family, or work levels, or
in the rehabilitation setting, reduced acceptance.
High expectations by those who asked more of
the situation than was reasonable were dele-
terious, unless the amputee could maintain his
perspective.

A poor or uncosmetic prosthesis reinforced
feelings of inferiority and inadequacy, while a
good prosthesis had the opposite effect. The
more nearly normal the prosthesis appeared, the
closer to normal their gait, the greater their feel-
ing of adequacy. The desire was to disguise ab-
normality. A good gait helped accomplish this
goal. At the same time, in order to avoid unprof-
itable effort, the amputees felt that the goals set
should be realistic and not require too much

energy. The need for compromise should be indi-
cated when necessary. Realistic struggle was
considered to be a positive element in that win-
ning through was a source of satisfaction and in-
creased the patient’s acceptance of his disability.

These experienced amputees indicated that
frustration and retreat from acceptance of dis-
ability did occur. The difficulty in keeping up in
social activities requiring increased effort, or in
standing for long periods, was mentioned. Their
solution was to rest before such activities, and
wind down with further rest afterwards. At such
times they also took better than average care of
their stumps and prostheses to increase their
margin of tolerances and safety.

FEELINGS ABOUT THE PROSTHESIS

A good prosthesis becomes something ap-
proaching a part of the amputee as time goes on.
It protects his stump, returns some function,
and gives him a more normal status. He may
claim that what it looks like is not important
but, in fact, if it is comfortable, he will look for
improvements in its appearance. All stressed that
they preferred a good-looking prosthesis, includ-
ing one that was noise-free and dependable.
Things they wished for in addition were softness,
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Feelings of anxiety which relate to the prosthetist taking the
prosthesis away for adjustments occur. Often the patient fears
that the prosthesis may be spoiled and wants information

about what is to be done.

a more normal color, and some adjustability so
that they could relieve flare-ups of discomfort by
shifting forces.

They all felt that further design improvements
were possible, and some were interested in trying
new things.

Feelings of anxiety which related to the pros-
thetist taking the prosthesis away for adjustments
were discussed. They feared that it might be
spoiled, and wanted information as to what was
going to be done, and why. This probably ac-
counts for the frequency with which amputees
will follow the prosthetist into the shop if per-
mitted to.

Any malfunction that creates an embarrass-
ment to others is an embarrassment to the
amputee. Such things as a foot dropping off are
funny enough to recount, but not so funny when
they happen. The horror of losing suction was
referred to, and some safety method to forestall
the occurrence of this catastrophe would be
desirable.

REHABILITATION STAFF AND NEEDS

Meeting the prosthetist early, even preopera-
tively, was reassuring to the amputees. When this
preoperative contact was followed by the imme-

diate or early fitting of a prosthesis, the impact
was greater. Early provision of a prosthesis cut
short brooding and gave the amputees some-
thing positive to think about. They considered
getting the prosthesis the highest form of psy-
chotherapy. It kept the focus on real things even
when there were other challenges to be dealt with.

Seeing other amputees at various stages of re-
habilitation was a very positive thing. They
needed to understand the differences between
themselves and others so that their expectations
for themselves were kept realistic. An above-
knee amputee cannot be compared to a below-
knee or a hip-disarticulation amputee. The sub-
jects felt that the amputee needs to know from
the start that work on his part is involved if the
best results are to be achieved. For optimal gait,
extra effort is required.

Demonstration by another amputee in their
category was rated as desirable. He should be
straightforward about it, not showing off. They
also considered it important that the amputee be
shown a temporary prosthesis, and, at the same
time, a finished prosthesis so that he would be
able to see that one was a ‘‘stepping-stone’’ to
the other, and that each had a place in the pro-

, cess of rehabilitation. This exposure to other
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The prosthetist and therapist should be wary so that no setback occurs as
a result of unbridled activity in the early stages of walking training.

amputees, and to prostheses, should be as soon
as possible after surgery.

LOCOMOTION

Therapists tend to explain normal locomotion
to amputees, and to urge them toward walking in
a normal manner. The subjects felt that such ex-
planations do not convey to an amputee how he
should walk. Demonstration by an amputee who
has the same category of disability is consid-
ered to be the better course. They found that
their gaits deviated from normal, and that there
was little they could do about it, unless they were
willing to tolerate discomfort and increased ex-
penditures of energy. It was their feeling that
therapists also tend to move in and take over too
readily. The first standing-walking experience on
a prosthesis was rated as having the most fan-
tastic impact. [t was agreed that at this stage the
prosthetist and therapist should be wary so that
no setback occurred as a result of unbridled activ-
ity. Nevertheless they should be careful not to
blight this keenly felt experience. Because sensi-
tivity to pressure is low initially, the amputee can
easily overdo it during this first experience.

Treatment staff members tend to see the
amputee as his disability relates to their own
specialties. There should be an integrated ap-
proach to rehabilitation so that the members who

most nearly meet the requirements of the
amputee in the psychological sense lead the team.
If there is someone outside the team who has a
strong position with the disabled person, he
should be included. Similarly, in dealing with the
home situation, the strongest member in the
home should be used in support of the amputee
and the rehabilitation effort. For one, his small
son was a source of strength; for another, the
wife. The clinic team must include the amputee
or his spokesman in their deliberations. Dicta-
torial treatment or rifts within the team were
resented. The amputees wanted to be recognized
as having a point of view and a strong interest in
what went on, and they wanted team members to
give evidence of mutual support to one another.

The prosthetist has a very polarized relation-
ship with the amputee. This is because he inter-
venes between the amputee and pain, and pain is
a very strong factor in the acceptance or rejection
of a prosthesis. The amputee expects his pros-
thetist to have the highest degree of knowledge in
his field. He wants him to have a polish similar to
that of the doctors and therapists and other pro-
fessionals with whom he dzals. Good handling by
the prosthetist was highly appreciated, and poor
handling deplored in very strong terms: ‘‘The
prosthetist was poor; turned me off. His manners
were poor. He was rough. There was no commu-
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nication. T hated him. I accepted what he had to
offer, but I was not happy, and did everything I
could, including fixing my own leg, to avoid
him.”" Another said: '*He really knew his busi-
ness. He explained everything to me just the way
ithappened. What a difference it made compared
to previous experiences. I knew I could trust
him,>”

Handling the patient doesn’t mean pandering
to him. The amputees indicated that when the
prosthetist is not sure whether a change should
be made, he need not feel vulnerable. He need
only be definite about the situation. Making fake
changes to appease the patient was considered
bad because, sooner or later, the prosthetist
would be found out and his reputation affected.
What the amputees wanted in their prosthetists
was competence as indicated by actual results.
When amputees raised questions which the pros-
thetist could not answer, the prosthetist should
say so. If it seemed to warrant it, or the patient
had strong feelings about it, he should be directed
to someone who has the answer, or the answer
should be found for him,

For most amputees, the therapist came next to
the prosthetist as the most influential person ulti-
mately. This was because of the long periods of
time she spent with the patient. She was often his
avenue of communications to all the other pro-
fessionals.

While social workers rated low in these
amputee discussions, many social problems were
discussed. This probably indicates that the best
use of social workers is not realized when ampu-
tees are being dealt with, or at least in the areas
from which these amputees came. They expected
the social worker to know what was available to
them in the community—medical services, finan-
cial support, written material, organizations,
other amputees from whom they could get infor-
mation, etc. They felt that the social worker
could be important to the family, and in bridging
the gap for the amputee in the community and at
work.

They indicated that amputation is a crists for
everyone involved in the work, and in family and
social environments. There is a strong desire to
get things sorted out and to close the action. The

hospital was seen as a refuge to which an amputee
might cling if things were not going well. In the
event of dire stress, his wish was to get back to it.
Thus, going home was a highly charged ex-
perience often anticipated. However, they
needed to come back to the hospital to recoup
spent energy, with a mixture of feelings, and give
the family a similar ‘‘breather.”

The forces at work were the reaching out
toward more independence within his new status
as an amputee, and the need for protection from
too much stress. Spouses were strong supporters
while the crisis was hot. Later, reaction set in.
They became physically and emotionally ex-
hausted. The amputees considered that the social
worker, or some other competent persons,
needed to be there to support the family under
these circumstances. The reactions of friends
and colleagues usually depended on the
amputee’s own acceptance of the situation. Some
were squeamish, and couldn’t overcome it. Some
gave very active support through money collec-
tions, looking after the family, and engaging
socially with the amputee. These endeavors were
highly appreciated. Amputees want to be socially
acceptable, and such support is reassuring. On
the other hand, all admitted that at times they
had used the fact of amputation and the pros-
thesis as a power lever at every level.

Financial deprivation was discussed. One said
that it was a great relief to know that he was
covered by insurance. They all felt that pros-
theses should be part of a medical insurance
scheme. They said that such coverage relieved
the amputee of concerns about costs, and gave
him the feeling that he would be rehabilitated to
optimum levels at a time when he had strong
financial worries. There were other important
needs. Most amputees need a car. Special park-
ing arrangements were needed because of the
longer time it took them to walk from one spot to
another, and the effect distances had on their
total performance. Also, just being an amputee
is more expensive because of such factors as
getting off work to obtain medical and prosthetics
attention, greater wear and tear on clothes, the
cost of prostheses and special supplies, etc. Tax
relief is considered to be only fair.
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THE FITTING OF THE ABOVE-KNEE STUMP

The fitting of the above-knee stump is a subject
unto itself. After the alignment of the artificial
leg, the fitting is the next most important factor
that influences the usefulness of the prosthesis.
In contrast to the problems of alignment, for
which certain rules and regulations have been
established, the effectiveness of fitting of the
stump cannot be measured or proven by scientif-
ic data. For this reason, there are probably as
many shapes of sockets as there are prosthetists.
Each of them is convinced that his socket is the
best and fervently dislikes making any changes.

The shape of the socket is, generally speaking,
only the so-called ischial-bearing ring, i.e., the
upper 5 cm of the socket where the tuber ossis
ischii meets the socket. What happens below
those 5 ¢m is often neglected or overlooked.
Several shapes of sockets are shown in Figure 1.
Although the upper part of these sockets is
formed very effectively, at the lower end they are
all circular and without a purposefully designed
profile. I assume that the reason for this is the
historical development of the sockets for above-
knee stumps. In Germany the material most
often used for AK prostheses, until well after
World War I, was leather. Occasionally, a
plaster-of-Paris mold was taken of the stump,
over which the leather was formed, but generally
wooden molds were used. Most prosthetics
workshops owned an assortment of these molds
and used them again and again for their pros-
theses. If the mold had been a little too large, or
if stump shrinkage had taken place after some
time, the difference in circumference was com-
pensated for with an appropriate piece of felt.

Missing, of course, in those sockets or *‘stump
pipes’’ was any kind of contour designed to meet
the individual needs of the patient. Since the
muscles of the stumps atrophied more or less
into the shape of a cone, contours in the socket
were not judged to be necessary. It should be
pointed out that the cone-shaped stumps were a

! Abteilung filr Technische Orthopadic und Reha-
bilitation der Orthopadische Universititsklinik
Miinster, Director: Prof. Dr. G.G. Kuhn.
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result of the amputation techniques used at that
time as well as of the prosthetics fitting.

After wood had replaced leather as the ma-
terial most often used for artificial legs, the de-
mands which were made on the fitting technique
rose considerably, since the consistency of wood
caused the patient to feel pain in pressure areas
more readily than was the case with leather.
Some prosthetists thought they solved the prob-
lem by fitting the socket so tight that the ampu-
tated limb would soon ride on a bulge of soft
tissue. This kind of fitting does not give rise to
complaints at first, but the method definitely has
to be rejected firmly because of the severe prob-
lems that will occur later.

Naturally, the wooden sockets at first were
shaped like the leather sockets; that is, funnel-
shaped, into which the stump, usually covered by
a wool sock, was placed. Because no amount of
suction could be achieved in this way, cumber-
some harnesses and other suspension methods
had to be used. it was hoped that inadequacies
in alignment and fitting of the prosthesis would
be made up for by such harnesses.

About 1930, the suction socket was introduced
by Oesterle but did not come into general use
until after the beginning of World War 11 when
many soldiers with war injuries had to be fitted
with prostheses. The suction socket makes much
higher claims on the art of fitting of the stump
because, to create a vacuum within the socket,
the uppermost part of the stump has to seal off the
socket at the top. At the distal interspace about 5
cm will be left between stump and the bottom of
the socket. This space is sealed off by a suction
valve. Since no more air can enter the socket, the
vacuum produced keeps the stump in close con-
tact with the socket. However, this kind of fitting
easily leads to stump edema, particularly after
the prosthesis has been worn for some time.

Favored by the existing vacuum below the
stump, tissue fluids and blood are drawn into the
lower part of the stump. Any counteraction
which presses out the fluids and the blood is
missing, and painful congestion of the stump is
seen. This often leads to reamputation.
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Fig. 1. Variations in the shapes of above-knee sockets.

To counter this problem the total-contact
socket was developed in Minster in the late
1950s. based on the work done by Canty and in

California at the Biomechanics Laboratory, Uni-
versity of California at San Francisco and Ber-
keley. The main criterion of the total-contact
socket is the entire contact between stump and
the wall of the socket. Although the pressure
will be distributed unevenly, the contact with the
socket must be 100 percent, including the distal
end of the stump, enclosing the tip. Therefore a
suction valve which conforms to the shape of the
lower end of the socket must be used. Because of
the complete contact with the socket, a pumping
action is created in the stump which pulls tissue
fluid and blood into the stump when the pros-
thesis is lifted, and squeezes it out when weight is
put onto the prosthesis.

The total contact, however, is not the only cri-
terion for the optimal fitting of the stump. First,
we have to ask ourselves what is meant by **opti-
mal fitting.”” In my opinion, the following points
must be considered:

1. The fitting should not obstruct blood and

tissue-fluid circulation.
The stump should be fitted in such a way
that a stabilizing action of the muscles of
the stump against the wall of the socket can
take place, and, when the sound leg is lifted,
the pelvis can be held in a horizontal plane
above the prosthesis.

3. The bone of the amputated leg must be
grasped by the socketin such a way that the
prosthesis can be well guided in flexion and
extension.

(S8

CIRCULATION

Besides the total-contact element, a shape of
socket has to be found which allows the muscula-
ture of the stump to stabilize itself within the
socket without obstructing blood flow. To Prof.
Dr. Oskar Hepp goes the credit for developing a
socket shape which fulfilled these requirements,
namely, the so-called undercut socket (Fig. 2). It
shows that the diameter of the socket enlarges
below the entering point. The undercuts are more
pronounced at the medial and dorsal aspects
while at the anterior wall they are only required to
a small degree. They are not nécessary at the
lateral wall and here can even be a disadvantage.
Because the musculature of the stump corre-
sponds more correctly to the shape of the socket
and clings to it, adherence in this type of socket s

considerably better than in a funnel-shaped
socket which would be pulled down by the con-
tracting muscles.
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Fig. 2. Cross sections of the ““undercut” socket
developed by Professor Doctor Oskar Hepp of Miinster.

STABILITY

It is general knowledge that, to obtain the
maximal strength of a muscle. the origin and in-
sertion must be as far from each other as possible;
that is, the muscle has to be extended as much as
possible. To translate this to our conviction:
those muscles which keep the pelvis in a hori-
zontal plane over the weight-bearing leg (the
gluteus medius and the gluteus minimus) have to
be put in tension. This can be achieved by ad-
ducting the stump. Therefore, the stump should
always be fitted in adduction. But. more: the
adduction has to be maintained when weight is
put onto the prosthesis and, in its upper part,
must not be allowed to tilt medially. The shape of
the ischial weight-bearing ring plays a decisive
role here. To bring the hip joint and the upper
part of the femur into the socket as far as possible
laterally, we must allow as much room as practi-
cable in this area. Conversely, to prevent the
tendency of the proximal end of the stump to
move toward the medial side, we must fit the
socket as tightly as possible medially. One can
picture it in this way: the distance of the ischial
support to the anterior brim should be smaller
than the total distance at the lateral part of the
socket (Fig. 3). In this way the desired stabiliza-
tion of the upper part of the stump can be
achieved and the pressure on the perineum and
the adductors (with the vessels saphena magna
and vena femoris) can be avoided. Better condi-
tions for return of the blood are thus achieved at
the same time.

ANTEVERSION AND RETROVERSION

Conversely, the stump has to brace itseif in

| DORSAL

Fig. 3. Top view of socket designed to provide optimal
stability.

adduction in the distal area of the socket. To
grasp the bone snugly, the distal end of the femur
has to be given a reaction area that can be pro-
vided by the shape of the lateral wall of the socket
(Fig. 4). To fit the femur at the ventral and dor-
sal aspect at the same time, the distal-lateral part

Fig. 4. Cross section in sagittal plane of socket show-
ing shape of lateral wall to provide optimal stability.
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MEDIAL LATERAL

DORSAL

Fig. 5. Horizontal cross section in distal portion of
socket that provides optimal stability.

of the socket is molded, as recommended by
Burger, like a clasp (Figs. 5 and 6). Because of
this, the prosthesis can be well guided by the
femur. Ifthe socket is not shaped in the described
way, and is allowed to end in a circular pattern
instead, the femur can escape toward the front
and toward the back and thus create an unneces-
sary space which makes the guiding of the pros-
thesis more difficult.

FURTHER CONSIDERATIONS

I would like to mention one more point, al-
though it is debatable if the shaping of the brim
belongs to the fitting of a stump. In my opinion
this is true owing to the many difficulties that are=
encountered especially about the brim. Often
there are complaints about pressure in the area of
the tendons of the adductors (on the brim on the
anteromedial side). Because it seems logical, one
is easily tempted to solve such complaints by
cutting away some material in the anteromedial
area. But this rarely meets with success. A pos-

Fig. 6. Schematic drawing showing relationship be-
tween femur and socket design shown in Figures 4and 5.

| — S— .

Fig. 7 (left). Unsuccessful fitting caused by lowering
the height of the anterior brim.

Fig. 8(right). Photograph showing build-up on brim of
unsatisfactory socket shown in Figure 7.

sible cause for this can be that the anterior brim
opposite the ischial support is too low. The an-
terior brim should be 2-3 cm higher if the tuber
ossis ischii is to remain on its supportive area. If
the anterior wall is lower, the tuber ossis ischii
will slide forward and will create considerable
pressure on the opposite side. The patient with
the socket shown in Figure 7 complained about
pressure on the anteromedial side and relief was
attempted by cutting away, which proved to be a
failure. Only by building up the brim—this piece
is clearly visible on Figure 8—could the com-
plaints be obliterated. Another cause for these
complaints may be a gluteous maximus which is
fitted too tightly. When contracting, the stump is
pulled forward and is pressed against the anterior
brim. This caneasily be determined when a finger
is placed in the area of the gluteus maximus. The
patient then contracts the muscle and the pres-
sure felt will tell the experienced prosthetist
what to do. The same holds true for the medial
brim of the socket: one again is tempted to re-
lieve localized pressure by localized measures
and also mostly without success. If the patient
reports pressure in the area of the perineum, the
cause most often is that the prosthesis tilts
medially when weight is put onto the prosthesis.
Therefore too much pressure is put onto the
upper medial part of the stump. The cause for
this may be that the upper-medial distance of the
socket is too great and at this place some material
should be added. One should definitely not cut
away in this area. The medial brim of the socket
should only be a little lower than the ischial
weight-bearing point and should lead in a shallow
curve to the anterior brim (Fig. 9).

Because 1 believe that difficulties in fitting an
AK amputee do not only exist in Germany, and
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because we have had such good results with the have not mentioned any connection between

socket described, I have tried to point out some fitting and alignment of AK prostheses, although
of the experiences we have had in our clinic. I this of course is important.

" MEDIAL

Fig. 9. Sagittal cross section of above-knee socket
showing the relationship of the medial brim to the
anterior and posterior aspects of the brim.
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POST HOSPITAL FOLLOW-UP OF THREE
BILATERAL UPPER-LIMB AMPUTEES

In a recent period of one year, we admitted to
the Kessler Institute for Rehabilitation three
married white males, ages 37, 38, and 41, all with
a history of sudden onset of traumatic bilateral
upper-limb amputations. They were all admitted
for their rehabilitation training between two and
four months after their injuries, and none had
been exposed to prosthetics or training in their
use. All three were of working-class back-
grounds with rural or small-town educations and
working experiences. In addition, their interests
and hobbies were similar,

One of the patients had bilateral above-elbow
amputations, and the other two had bilateral
wrist-disarticulation amputations. Each was
fitted with a standard upper-limb prosthesis with
a figure-eight, O-ring harness. The terminal de-
vices were Dorrance hooks and hands of dif-
ferent varieties depending on their needs and
future vocational goals. Each, during their stay
at the Institute, achieved a significant level of
independence with their prosthetic hooks. This
independence included a completed course in
driver education with re-licensure following re-
testing by the motor vehicle bureau. Every
attempt was made to interest the patients in
future reemployment, either with their former
employer or in a position more compatible with
their present disability. This was successful in
one instance, partially successful in the second,
and a failure in the third.

We thought that it would be interesting to
visit them in their home environments two years
after their discharge from the Institute to ascer-
tain their level of prosthetics use and indepen-
dence. The visit was made by the co-author of this
article, a person who had been personally in-

1Medical Director, Kessler Institute for Rehabilita-
tion, West Orange, New Jersey

* Director, Occupational Therapy, Kessler Institute
for Rehabilitation, West Orange, New Jersey
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Richard A. Sullivan, M.D.!, and
Felice Celikyol, O.T.R.2

volved in the prescription, fitting, and training of
each of the patients as their occupational thera-
pist. She also worked in close liaison in each case
with their activities-of-daily-living nurse in their
functional retraining in the vital area of self-care.
She had a personal concept in each case of what
they had accomplished and was thus able to
better assess their losses and their gains over the
intervening two years since they had been trained.

The primary objective of the visit was to assess
their levels of independence both with and with-
out their prostheses. She would also determine
their dependency on the prostheses as well as
their present level of prosthetics skill. Of interest
also was the follow-through towards the voca-
tional, avocational, and self-help goals that had
been set for each individual patient at the time of
his discharge. An attempt was made in two of the
cases not to provide the patients with the
Dorrance hands because it had been our ex-
perience that, in most instances when hands were
prescribed for bilateral amputees, the patients
found them to be useless items which decreased
their functional ability and therefore ended up un-
used, on the shelf. It had always appeared to us
that it was the exceptional bilateral upper-limb
amputee who developed a skill in the operation
of the prosthetic hands. The usual response was
rejection. In both cases, however, the patient
insisted on being fitted with the hands as well as

the hooks in spite of our counsel, and they were
accommodated. We were interested to learn the

level of hand use after two years.

Each of the patients was contacted and ex-
pressed delight in our interest and in the impend-
ing visit. They were then visited for two days
eachin Pennsylvania, Virginia, and Tennessee at
their homes and places of employment. Inter-

views with their families, friends, and employers
were carried out when feasible. The following
report is a summary of the results of these visits:
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CASE REPORT NO. |

J.M., a 4l-year-old white male, sustained
third-degree electrical burns on July 1, 1970,
while working as a journeyman lineman. Bi-
lateral below-elbow amputations were performed
initially, but subsequent revisions were neces-
sary which left J.M. with bilateral above-elbow
amputations (Fig. 1).

He was first admitted to Kessler Institute for
Rehabilitation on September 17, 1970, and re-
mained until December 16, 1970, participating in
a program of pre-prosthetics and prosthetics
training. During this period, he was trained
initially in the use of a temporary prosthesis for
the left arm only, and later with a right temporary
prosthesis after resolution of an infected seba-
ceous cyst on the right stump. He was discharged
with a temporary right and a permanent left pros-
thesis, and returned in February to receive his
permanent right prosthesis. He was readmitted
on February 10, 1971, and remained until Feb-
ruary 23, 1971. At discharge, he had been fitted
and trained with two permanent prostheses.

THE PROSTHESES

J.M. was provided with bilateral conven-
tional, above-elbow prostheses with spring as-
sists for elbow flexion bilaterally. Hosmer wrist-
flexion units, two #555 Dorrance hooks, two
Dorrance #7 hooks (farmer's hooks), and
Dorrance hands. He received an extra single-
harness attachment which allowed either pros-
thesis to be worn independently of the other. The
terminal devices were interchangeable.

SOCIAL HISTORY

Mr. and Mrs. J.M. and their teenaged twins
live in Knoxville, Tennessee. There is also a
married daughter living nearby and his wife’s

Fig. 1. J.M. without prostheses.

mother lives next door. 1t appears to be a closely
knit family.

While at the Institute, J. M. presented himself
as an emotionally stable, outgoing individual who
related easily in a straightforward manner. He
showed excellent control of the underlying reac-
tive depression. He appeared to expect unrealis-
tic goals from the prostheses and failed to realize
the effort that would be required on his part to
operate them. Throughout his stay, he made
mention of ideas he planned to try out at home
related to adapting carpentry tools and self-care
devices, suggesting an enthusiastic desire to in-
crease his independence. His vocational goals
appeared to be minimal since the compensation
and disability pensions from his place of employ-
ment would be sufficient for his and his family’s
financial needs, thus rejecting other types of em-
ployment. He did talk of opening a furniture shop
in partnership with a friend, but this never devel-
oped into a firm vocational goal.

VISIT TO PATIENT'S HOME—SUMMER
1973
Mr. M. was asked for his thoughts and critic-

isms of his prostheses. He felt that they were too
hot and heavy. He did wear them for at least 612

to 7 hours daily but he removed them more fre-
qguently during the hot summer months. He felt
they were a definite necessity, feeling lost with-
out them. The #7 hooks (farmer’s hooks) and the
functional hands had been discarded; he found
them both too heavy. The farmer’s hooks had
been prescribed with the belief that they would be
useful for his anticipated carpentry work. Most
annoying to him was the fact that the cable on the
left prosthesis had broken about every two to

three months. This left side had become his domi-
nant extremity because it was the longer stump
and therefore received the greater work load. He
had had a second prosthesis fabricated in Ten-
nessee since his discharge using these as a spare.
He wears seven rubber bands on the left and
three on the right to improve his tension of grasp.

It was clear that Mr. M. had developed more
skillful use of his prostheses in the interval since
discharge. Strength of shoulder and scapular
musculature had increased and he could now
activate each individual prosthesis independent
of the other with relative ease. He did not have
spring assists put on this second pair of pros-
theses, because they tore his clothing and were of
little functional value. It was our feeling that he
no longer needed them because of the increase in
strength in both stumps and his improved exper-
tise in their use.
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Self-Care Activities

It became clear during the interviews with the
patient that in spite of his increased strength and
his improved functional performance with the
prostheses, the patient was actually less inde-
pendent in some areas of activities of daily living
than he had been at the time of his discharge
from the hospital. The most glaring lack was in
the area of the self-help innovative equipment
which he talked about so often during his hos-
pitalization. There was none in evidence.

Dressing: In the hospital, by using a dressing
pegboard frame with hooks, with the board
attached to the foot of the bed, the patient had
been independent in dressing. At home he had
never completed the construction of the dressing
frame. His dressing activities were very slow and
he requested and received a great deal of assist-
ance from his wife. He had specially tailored
Banlon shirts which fit higher and more snugly in
the axilla, reducing the restrictions of movements
which the regularly available shirt caused by its
looseness in axillary fit. He wore specially made
T shirts with stump-sock sleeves and he found
these to be of great value, alleviating the need for
mantipulation of additional stump socks. He
needed assistance donning his prostheses.

Feeding: At discharge, he was independent in
eating and cutting his food, and he could handle
sandwiches with a ‘‘sandwich holder’” with
which he was provided. He now needs his food
cut and no longer uses the sandwich holder, but
is otherwise independent.

Personal Hygiene: He was independent in
bathing and talked about having a soap dispenser,
rotating brushes, and an overhead heating lamp
placed in the bathroom. He did none of these
things and is dependent in bathing, being fully
bathed by his wife.

Toilet Function: He managed cleaning after
toilet independently but with effort, and he used
a hook attached to the wall to assist with the re-
placement of shorts and pants. He remains inde-
pendent. He wears nylon shorts which he finds
easier to adjust. He cleanses himself by wrapping
the paper around the left hook, flexing the wrist
unit with the hook in the mid-position, and un-
locking the elbow. Upon reaching back, the
elbow locks and remains stable for the task.

General Activities: He was and still is inde-
pendent in managing faucets, turmning keys in
locks, turning most doorknobs, operating light
switches and in using the telephone. He keeps
money in his shirt pocket and asks the cashier or
salesperson to reach for the money needed and to
replace the change.

Top Priority Activities for Mr. M.

Driving: He had had the ignition key and signal
control adapted (Fig. 2) and has a knob on the
steering wheel (Fig. 3). He can use the tractor
lawn mower (Fig. 4), and has a foot-control
choke on it (Fig. 5). He can hook up and release
the trailer, which is used to transport the tractor,
to his car independently. Mr. M. does a great deal
of mowing for the church and also for his neigh-
bors whom he charges.

Carpentry: He does some refinishing of old
furniture and has constructed simple pieces. He
can use the power saw, sander, and planer but
not the hammer.

Church Activities: He has continued to be
active in his church, especially with children.
During the summer he was principal of vacation
Bible School, and last fall he led the exercise
group for football training.

Fig. 2. Switch-key control on car.
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Fig. 5. Choke control on J.M.’s tractor.

CASE REPORT NO. 2

J.S.is a 37-year-old male who sustained severe
crushing injuries and subsequent amputations of
both hands on May 28, 1970, while operating a
press at work. He was admitted to Kessler Insti-
tute on September 28, 1970, with a diagnosis of
bilateral wrist disarticulation and was discharged
on November 6, 1970 ( Fig. 6).

He participated in a pre-prosthetics and pros-
thetics training program and, while he waited for

the permanent prostheses to be fabricated, a tem-
porary prosthesis was provided. He was fitted
with a Viennatone myoelectric hand on this tem-
porary prosthesis—purely on an experimental
basis. He soon became proficient in control of
this hand. He became most proficient in the use
of his prosthetic hooks and rejected the hands be-
cause of their weight and operational noise.

THE PERMANENT PROSTHESES

Conventional bilateral wrist-disarticulation
prostheses of laminated plastic were provided.
J.S. received two Dorrance #555 hooks and two
#7 Dorrance hooks and Dorrance hands. No dif-
ficulties were encountered in training.

SOCIAL HISTORY

Mr. and Mrs. J.S. live in the village of Goode,
Virginia, with their 3 children ages 11, 9, and 7.
They live next to his brother-in-law’s 400-acre
farm and Mrs. S’s parents also live in the same
town. This is also a very close-knit family.

Mr. S. showed good adjustment to his dis-
ability. He was quiet, straightforward, and even-
tempered, However, he also came to Kessler
Institute with great expectations regarding pros-
thetics function. His vocational goals were to re-
turn to his former occupation as a machine
operator.

HOME VISIT—SUMMER 1973
J.S.’s Thoughts and Criticisms of the Prostheses

The prostheses were a part of him and were
worn all day. The hands were rarely worn. . .
“only to a wedding and a couple of funerals.”
He found they were too heavy and clumsy. The
Dorrance #7 hooks were used occasionally; he
found them most useful for house painting, but
they were of no value for driving. He favored the
#555 hooks and used them almost exclusively.
The cables frayed frequently but he had them re-
placed with heavy-duty cable and has had no re-
pairs since. He uses four rubber bands on each
hook.

Self-Care Activities

J.S. is almost completely independent in self-
care, although this is not surprising in view of his
levels of amputation. However, he too finds
dressing the most frustrating activity.

Dressing. He still requires help with buttons
because he finds it takes too long. He continues
to don and remove his prostheses but does need
help with T shirts. His wife has sewn stump

socks to the sleeves.
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Fig. 6. J.S. without prostheses.

Feeding. He remains independent. He can cut
food but most times it is done for him by a family
member. Sandwiches are a problem.

Personal Hygiene. He remains independent.
He uses a sponge mitt over his stump for bathing.
An electric razor is held between his stumps for
shaving. He uses a cuff on the stump to hoid his
toothbrush.

Toilet Functions. He remains independent.

General Activities. He can still manage fau-
cets, most doorknobs (round slick ones are dif-
ficult), can manage keys, light switches, and the
telephone. He uses a wallet and can reach into
his shirt pocket for money. He also cooks simple
meals.

Top Priority Activities for Mr. S.

Farming. Mr. S. has not returned to employ-
ment but helps his father and brother-in-law on
the 400-acre farm. He can use the tractor and can
even lift bales of hay weighing 50 to 70 lbs.

Driving. He needs only a ring on the steering
wheel and is independent.

Carpentry. He does furniture refinishing, and
has made night tables and sold them. He is able
to use the power saw and sander, can manage the
electric drill and, although he finds the regular
screwdriver impossible, he can use the screw-
driver attachment with the power drill. Hammer-
ing is not a success except for light taps.

Gardening. Planting, using a hoe, and mowing
the lawn can ail be accomplished.

Sports. Hunting is very important to Mr. S.
Friends and his wife helped him design a special
shotgun harness and anterior metal piece for
stabilization of the gun (Figs. 7-10). These adap-
tations make hunting possible. Mr. S, is now
president of the local gun club.

Social Activities. He enjoys square dancing
during the winter months.

Fig. 7. 1.S. shooting specially adapted rifle.

Fig. 8. Special harness for rifle shooting.

Fig. 9. Another view of the special harness designed
by I.S.
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Fig. 10. Close-up view of special stock fitting for J.S.’s
rifle.

CASE REPORT NO. 3

G.B. is a 38-year-old white male who was
injured in an explosion while at work in a chemi-
cal plant on April 19, 1971. Bilateral amputations
were necessary leaving him with a left wrist dis-
articulation and a right transcarpal amputation
(Fig. 11). He was admitted to the Kessler Insti-
tute for Rehabilitation for pre-prosthetics and
prosthetics training on June 21, 1971, and re-
mained until August 13, 1971. A temporary right
prosthesis was provided so as to allow him more
function during the pre-prosthetics training
period.

THE PERMANENT PROSTHESES

Conventional bilateral wrist-disarticulation-
type prostheses with a Dorrance 88X hook for
the right and a #555 hook for the left and two
Dorrance hands were provided.

SOCIAL HISTORY

Mr. B. and his wife live in Tamaqua, Pennsyl-
vania, with their three children ages 16, 15, and
11. This is a small, practically one-industry town
where Mr. and Mrs. B. were bornand raised. Mr.
B's parents live nearby.

Mr. B. presented himself as an extremely quiet
individual who never initiated conversation,
though he was extremely cooperative and hard
working as a patient.

PRE-VOCATIONAL EVALUATION

This patient was closely followed by this de-
partment of the hospital since it was possible, in
this instance, to make contact and visit with his
employer. He showed good potential for desk
work, using calculators, typing (12-15 wpm),
writing, and handling papers.

Two months after discharge, he was reem-
ployed and given a position as a driver for a van-
type truck which he used to taxi employees and
transport mail from building to building within
the grounds of this large plant. He was also
equipped with a one-way radio.

HOME VISIT—SUMMER 1973

Mr. B’s Thoughts and Criticisms of the
Prostheses

Mr. B. is the most independent of these three
cases, probably because help is not so readily
available.

The prostheses are worn all day and there is no
question in his mind that he could ever be with-
out them. He wears four rubber bands on the
right dominant hook and three on the left. The
hands have been worn only *‘three or four’’ times
since his discharge because he found them *‘cum-
bersome.”” The cables fray every four to five
months.

Work

Mr. B. is content with his position and is em-
ployed full time. His employer is well pleased
with him, finds him dependable, and stated he has
proved to be a safer driver during the winter than
other employees (Fig. 12).

Self-Care Activities

Feeding. He remains independent; his wife
cuts meat when they eat out.

L
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Fig. 11. G.B. without prostheses.
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Fig. 12. G.B. at the wheel of the company van.

Grooming. He remains independent.

Personal Hygiene. He uses a sponge mitt over
his stump when bathing.

Toilet Functions. He remains independent.

Dressing. Buttons are still a problem; he needs
assistance.

General Activities. He remains independent
except for some doorknobs. He has surgical
tubing on the fingers of the right hook and this
helps increase traction. He keeps his wallet in his
shirt pocket and can manage it independently.

Sports

Hunting. This was very important to Mr. B. so
when Mr. S. from Virginia wrote us about his
shotgun harness, his address was passed on to
Mr. B. and he had a harness fabricated for him-
self from photographs received from Mr. S. They
continue to correspond with one another and ex-
change ideas (Figs. 13 and 14).

Fishing. Mr. B, was given a body harness with
a fishing-rod support while he was a patient at
Kessler Institute. He has since discarded this
harness and has rings only, taped to the fishing
rod. He gets assistance in placing the hook; the
recl is automatic (Fig. 15).

Fig. 13. G.B. shooting his rifle with adaptations sug-
gested by J.S.

Fig. 15. Fishing rod with rings.

DISCUSSION

The problems of the traumatic bilateral upper-
limb amputee are necessarily great, affecting
every aspect of living. Each patient presented
here was taced with the need for emotional ad-
justment. first to traumatic injury and amputa-
tions, and then to the alien world of prosthetics.
Within a matter of months. they had to adjust to
these new worlds and develop a new pattern of
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independence within the confines and framework
of present-day prosthetics. They did not have the
advantage of ‘‘growing up with their disability
and their prostheses’’ as do children with con-
genital deformities. They were and still are fully
aware of what losses they have suffered as a re-
sult of the loss of hands and elbows and what
limitations the prostheses offer e ven at their most
functional level.

As was expected, the bilateral above-elbow
amputee had the greater prosthetic and emotional
adjustments to make and was the least skilled in
activities of daily living and in independence.
However, his level of functional ability is high
and, taking into consideration his educational
background, one must reach the conclusion that
he is doing well. If the need for more indepen-
dence were there, we feel that he could achieve
a higher level. The compensations of our social
system to the injured worker have taken away his
need for employment and he therefore has not
pushed to achieve any type of vocational goal.

He is functioning in his family unit, partially
dependent but adequately self sufficient, and
able to aid in some of the chores and tasks. His
dependent areas are primarily in self-care. With
improvisations and some simple additional
devices he could achieve a more independent
status. He knows this but for some undeter-
mined reason prefers his partially dependent
role. This may, in a way, justify his failure to
seek employment.

The two patients with the wrist disarticulations
have achieved an admirable level of physical,
social, recreational and work independence. This
again could be prognosticated. Each was trained
in prosthetics use and independent living in a
relatively short time and has maintained or im-
proved upon this since discharge from the hospi-
tal. Each was given the benefit of a full program
of rehabilitation in addition to their prosthetics
fitting and training.

All three amputees were exposed to the atmos-

phere of the rehabilitation center with a full team’

effort. Medical supervision, psychological coun-
seling, social service evaluation and assistance
to both the patient and his family, and training
and testing in the vocational area to assess their
vocational skills for the future, were provided in

addition to their prosthetics needs. Each patient
adjusted to his new problem in his own way and
took advantage of the rehabilitation team as his
needs required. The results were considered uni-
formly satisfactory and still are two years later.
These patients are three severely disabled indi-
viduals who have returned to their homes, their
families, their social milieu and to full- or part-
time employment. Each in his own way can be
considered a successful case.

Each accepted his prostheses with little prob-
lem and quickly became aware of their positive
and negative aspects. As each paraplegic wishes
to walk and rejects the advice against it for medi-
cal reasons and demands his chance, so here each
one rejected the advice against the prosthetic
hand, insisted on his chance to try, and in the end
rejected the device. Each has developed a de-
pendence on the prosthetic hooks to the point
that functionally they are lost without them. Each
continues to use the prostheses every day stress-
ing once again the value of proper preparation
and training to develop success for prosthetics
use.

SUMMARY

We have presented three cases of upper-limb
traumatic amputees who received their pros-
theses and training by the same rehabilitation
team. Each man was visited in his home en-
vironment two years later and found to be de-
pendent on his prostheses with the functional
hook attachment, and to have rejected the func-
tional hand and specialized farmer type of hook.
Each still maintained a significant level of inde-
pendence of self-care, with the bilateral above-
elbow amputee, as expected, showing the most
dependency. Their success with their prostheses
and ease of acceptance, in our view, bear out the
positive aspects achieved when the patient is ex-
posed to the full team rehabilitation approach ina
rehabilitation center. Their treatment consisted
not only of prosthetics prescription and training
in use, but also psychological preparation and
counseling, social service assistance to both the
patient and his family, and vocational explora-
tion and assistance. The results to date are most
encouraging.
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TECHNICAL NOTES

A NEW MEASURING DEVICE

Fig. 1. Various tools for measuring the below-knee stump.

Central to the process of fitting a below-knee
prosthesis is the matter of measuring the stump.
Over the years, a number of different devices for
this specific purpose have been developed, such
as the VAPC spring-loaded caliper and the spe-
cial square of Nitschke and Marschall (Fig. 1).
The double-headed combination square is in
common use in the teaching programs. The de-
vice described in this article is an outgrowth of
our expericnce and dissatisfaction with all of
these devices.

The new tool consists of a modified combina-
tion square with a fixed post at one end, and a
rivet at the other end to prevent loss of the mov-
able head (Fig. 2). The head is stripped of un-
necessary parts and modified to permit attach-
ment of a transparent vane of Plexiglas or
Lucite (Figs. 3 and 4).

The transparency of the vane allows the pros-
thetist to determine easily the amount of soft
tissues being compressed at the end of the stump.
All edges are rounded and smoothed to prevent
possible injury to the patient. However, the por-
tion of the movable head directly on the rule is not
touched so as to avoid any possible loss of
accuracy.

An inexpensive combination square is usually
more desirable than the more expensive ones,

not just for reasons of economy, but because the
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finer graduations found on the more expensive
devices are not only unnecessary but a hindrance
in prosthetics and orthotics work. The fixed post
should be mounted on the end of the rule that has
a scale starting from zero on each side. Once the
fixed post is welded to the rule the two should be
checked to make certain they are square. The
transparent vane is held onto the head by four
sheet metal screws set on each side of the central
slot. Two notches are cut into the body of the
head to allow passage of the screws. Of course,
care should be exercised in the fabrication pro-
cess so that the finished product will present a
neat and professional appearance.

This device has been in general use here by
various members of the staff for over a year, and
has proven itself to be quite satisfactory. Ob-
viously, its utility is not confined to the below-
knee stump since it can be used to obtain many
of the various measurements necessary in pros-
thetics and orthotics. Quite unexpectedly, it was
found that if the set screw on the movable head
is left just loose enough to allow the head to
move, the tension exerted on the square by the
patient’s flesh when the device is firmly applied
will automatically lock the movable head in
position. The head can then be released by
pressing the outermost portion of it towards the
fixed post.
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Pritham

Fig. 2. Unmodified combination square and end result
with detachable transparent vane.

Fig. 3. Modified square with vane attached.

Fig. 4. Close-up showing method of attaching vane.

Charles Pritham, C.P.
University of Virginia
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A“SLIP” CUFF FOR ANKLE-FOOT ORTHOSES—
A PISTON-ACTION ABSORBING
POLYPROPYLENE ORTHOTIC CUFF

Relative motion between the cuff and the pos-
terior aspect of the leg is a problem common to
all posterior *‘leaf spring’” orthoses, except in the
case of the shoe-clasp orthosis!.

When the patient takes a short stride and ankle
action is minimal, this feature is not of clinical
significance, particularly when an interposing
material, such as a long stocking, is worn be-
tween the orthosis and the skin. However, in the
case of the patient who takes a long stride, with
the associated increased range of ankle motion,
the relative motion can be significant.

DESIGN PRINCIPLE

To eliminate relative motion between the AFO
and the patient, the authors have adapted the
principle demonstrated so well by extensive ex-
perience with the Veterans Administration Pros-
thetics Center shoe-clasp orthosis?, in develop-
ing a cuff which effectively eliminates the prob-
lem.

The basic technique requires that a separate
polypropylene cuff be fabricated to nest within
the cuff of the orthosis in such manner that the
inner cuff will remain stationary on the calf and
the orthosis itself will glide vertically on the inner
cuff during the gait cycle.

FABRICATION TECHNIQUE

The inner cuff is formed over the positive
model of the patient’s leg. It is 3 in. in height
and horizontally it covers about two thirds of the
circumference of the calf, going considerably be-
yond the mediolateral borders of the cuff of the
standard polypropylene AFO (Fig. 1).

A vertical slot, 1% in. x 3/16 in. is cut in the

'Greenbaum, Werner, Draft Manual, VAPC
Equinus Control Ankle Foot Shoe-Clasp Orthosis,
Veterans Administration Prosthetics Center, New
York.

2More than 300 shoe-clasp orthoses have been pre-
scribed by the VAPC Clinic Team. When properly
used this is one of the simplest and yet most effective
ankle-foot orthoses available.
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posterior mid-portion of tne outer cuff (the calf
portion of the conventivonal polypropylene or-
thosis), and a ¥ in. x Y2 in. Nyloplex rivet is
passed through the slot and fixed to the inner cuff.
A separation of 8 in. is maintained between the
inner cuff and the outer cuff. To reduce friction a
% in. strip of Teflon to provide a bearing area
is applied around the slot (Fig. 2). The inner cuff
is padded, on the calf aspect, with & in. foam
rubber, and a Velcro strap is attached to provide
closure.

When the device has been fabricated in this
manner the outer shell will move relative to the
stationary inner cuff (Fig. 2), thus eliminating
detrimental shear forces on the soft tissues of the
calf. Figure 3 shows the action of the orthosis
just prior to heel-off, and Figure 4 shows its
action as the foot has passed from heel strike to
foot flat.

Because the stop is riveted to the inner cuff
rather than to the upright (in contrast to the

Y
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Fig. 1. Lateral view of the inner cuff.
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Fig. 2. Rivet and slot arrangement to provide for rela- Fig. 4. Action of orthosis at the beginning of the foot-
tive motion between inner and outer cuff, flat part of the stance phase of walking.

method employed in the fabrication of the shoe-
clasp orthosis), the inner cuff must be raised be-
fore the patient takes his first step, otherwise the
stop becomes effective immediately. and com-
pensation for the relative motion will not occur.
In the case of the shoe clasp the cuff is lowered
initially for the same reason.

Gustav Rubin and Michael Danisi
Fig. 3. Action of orthosis just prior to heel-off. V A Prosthetics Center
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PROSTHETIC SHEATHS

The Prosthetic Sheath per se is not new. For
many years it has been the practice of some
amputees to wear a lady’s silk or nylon stocking
over their stump leg, and it has not been un-
common for prosthetists to recommend this prac-
tice. However, it is only within recent years that
this type of hosiery has been knitted and sized
especially for use by amputees. The DAW Pros-
thetic Sheath was first introduced in the United
States in the 1960s, but it was not until the late
1960s and early 1970s that prosthetic sheaths
began to gain in popularity, along with increased
interest within the prosthetics community.

Information on the function and advantages of
the prosthetic sheaths is rather limited and sub-
jective. This information is basically in the form
of comments and testimonials from a limited
number of amputees who have worn the sheath.
There have been some who found no particular
advantage, and there have been some who have
stated that their comfort in wearing their pros-
thesis with the prosthetic sheath and prosthetic
socks has been markedly increased. Generally,
the benefits of wearing a sheath seem to be more
for below-knee amputees than for above-knee
amputees.

Apparently the sheath performs one, two, or
all of three basic functions:

e Reduces friction on the stump

e Provides a perspiration barrier

e Servesas a ‘‘filler’’ sock

The sheath is most commonly worn next te the
stump under the stump socks. When worn in this
manner, the sheath tends to protect the stump
against friction by absorbing any movement
between the sheath and stump sock. It will also
provide a perspiration barrier. The sheaths are
knitted of nonabsorbent synthetic material such
as stretch nylon and/or polyamid fibers. This
allows the perspiration to pass through the
sheath and be absorbed by the stump socks,
thus giving the amputee a greater feeling of dry-
ness.

When used as a filler the sheath is sometimes
worn next to the stump; sometimes worn over
the prosthetic socks; and on occasion an amputee
will wear two sheaths, one next to the stump and
one over the sock.

Some of the testimonial-type comments from
amputees run as follows:
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‘*My first experience in wearing a prosthetic
sheath was during the hot summer months.
Frequently I have to wear two sets of stump
socks changing midday due to excessive per-
spiration. I found that when I wore the sheath,
that I most often could wear my socks the full
day without having to make a change. I did not
seem to perspire near as much.”

““With any activity at all, my stump often
became rather sore and sensitive. This is es-
pecially true in hot weather. I find that by wear-
ing the sheath my stump is much less sore.™

““1 have been a BK amputee for many years
and have always had problems of comfort and
soreness. Since I started wearing the sheath,
one next to my stump and one over my stump
socks, I have known much greater comfort and
far less soreness when active.”’

The Veterans Administration reports that
amputee beneficiaries are requested to return a
statement of effectiveness:

““From these statements, it appears that
those with stump problems such as excessive
perspiration, stump sores, or abrasion caused
by friction, find the Sheath Sock to be bene-
ficial in about 60% of the cases. The other 40%
have noticed no particular improvement.

For those veterans who had no stump prob-
lems, very few continued to request them after
the initial issue. We also found the benefits for
AK amputees were minimal.

From the reports received, it would appear
that the Sheath Sock will wear longer than the
regular cotton or wool sock providing they are
properly cared for.

To summarize, the Sheath Socks appear to
be most beneficial in those cases of excessive
perspiration for the very active wearers. Some
advantages for those bothered by stump sores
or abrasion caused by the so-called piston
action between the regular sock and the pros-
thesis.”’

There are only two brands of prosthetic
sheaths known to us that are presently available.
The DAW SHEATH is imported from France
by Otto Bock Orthopedic Industry, Inc. It is
white in color and knitted from nonstretch poly-
amid fibers utilizing a special open mesh weave.
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Weave structure of the Daw nylon sheath.

The KNIT-RITE PROSTHETIC SHEATH is
a beige color and knitted from *‘stretch”’ nylon
with comparatively close stitches. Each of the
brands has its own features. DAW emphasizes
the open weave and better ventilation; KNIT-
RITE emphasizes the comfort and fitting quali-

ties of the ‘“stretch’ nylon fibers. Both manu-
facturers emphasize that the sheath and pros-
thetic sock(s) complement each other as a system
to provide greater comfort,

Thus it would seem there are certain indica-
tions, perhaps some contraindications, for the
use of the sheath. It seems that this could be help-
ful to amputees who have problems during hot
weather; to amputees who have soreness when
they become more active; to amputees who have
excessive scar tissue; to amputees who want to
wear a thin filler-type sock. Amputees who found
no particular advantage to the prosthetic sheaths
generally have little in the way of problems on
comfort and soreness. Above-knee amputees
seem to find fewer advantages using the sheaths
than below-knee amputees.

William B. Smith, C.O.
Knit-Rite, Inc.
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NEW PUBLICATIONS

Bulletin of Prosthetics Research, BPR 10-19,
Spring 1973, U.S. Veterans Administration,
254 pp., 149 illus., available from Superinten-
dent of Documents, U.S. Government Print-
ing Office, Washington, D.C. 20402; $2.05*
(payable in advance).

FEATURED IN THIS ISSUE:

Editorial—We’ve Come a Long Way—W.M.
Bemstock

Ischial and Patellar-Tendon Weight-Bearing
Braces: Function, Design, Adjustment, and
Training—J.F. Lehmann and C.G. Warren

The Modern Ankle-Foot Orthoses (AFO's)—G.
Rubin and M. Dixon

Prefabricated Below-Knee Sockets for the Ma-
turing Stump—IJ.W. Breakey

Pressures in Critical Regions of the Below-Knee
Patellar-Tendon-Bearing Prosthesis—J.R.
Pearson, G. Holmgren, L. March, and K.
Oberg

Bent Knee Pylon for the Below-Knee Amputee—
C.R. Pennell and G.W. Mayfield

Fitting and Fabrication of a Prosthesis for a
Severe Flexion Contracture: Case Study—H.
Titner

Transferring Load to Flesh—Part V. Experi-
mental Work—L.. Bennett

Interim Report on VA Clinical Evaluation of
Externally Powered Upper-Limb Prostheses
(June 1971-June 1972)—C.A. Ross

The Care and Feeding of Nickel-Cadmium
Batteries—R.W. Cummings

Games for the Severely Disabled—S.J. Sheredos

Summary of Activities of the Committees on
Prosthetics Research and Development and
Prosthetic-Orthotic Education for the Period
July 1 to December 31, 1972

VA Prosthetics Center Research Report—A.
Staros and E. Peizer

Highlights of Other VA Research Programs
Prosthetics—Edited by E.F. Murphy and
W.M. Bernstock
Sensory Aids—Edited by H. Freiberger

*REMITTANCES FROM ABROAD:

No additional charge is required if mailing is within the
United States, its possessions, Canada, Mexico, and
all Central and South American countries except Ar-

gentina, Brazil, British Guiana, French Guiana, and
Surinam (Dutch Guiana), and British Honduras.
Where foreign mailing is required, add 25% to the total
cost of the number of Bulletins ordered. Remittances
from other countries should be by international money
order or draft on a United States bank, payable to the
Superintendent of Documents. UNESCO coupons
may also be used. Foreign money orders and postage
stamps are not acceptable.

PREVIOUS ISSUES AVAILABLE

Still available for purchase from the Superin-
tendent of Documents are:

BPR 10-10 Fall 1968
BPR 10-13 Spring 1970
BPR 10-14 Fall 1970
BPR 10-17 Spring 1972
BPR 10-18 Fall 1972

at$1.50 each
at$1.50 each
at$1.25 each
at $1.25 each
at $2.35 each

COMPREHENSIVE MANAGEMENT OF

MUSCULOSKELETAL DISORDERS IN
HEMOPHILIA, Committee on Prosthetics
Research and Development, National
Academy of Sciences, 1973; Edited by New-
ton C. McCollough, II1, 214 pp., $6.95.

This publication is a report of a symposium
held in October 1972 sponsored by the Commit-
tee on Prosthetics Research and Development to
provide an environment for interchange of infor-
mation among clinical and research personnel
involved in care of hemophilic patients, and
then to develop recommendations for future ac-
tion in both research and clinical application.

The first two-thirds of the report consists of 22
papers prepared especially for the symposium,
while the remainder of the report is devoted to
recommendations for future action. This seems
to be the first time that a symposium has pro-
duced a comprehensive document on the subject
of management of orthopaedic disorders of the
hemophilic patient. It should be read by all who
are responsible in any way for the care of patients
suffering from hemophilia—orthotists, thera-
pists, physicians, and administrators.

Editor
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CHILD AMPUTEES: DISABILITY OQUT-
COMES AND ANTECEDENTS, Final
Report—December 1972, G.E. Sharples.
Ph.D.and R.L. Crawford, Ph.D.', University
of Michigan.? 121 pp., 248 tables.

This report presents the results of a long-term
follow-up study of 185 prosthetic patients who
were or had been patients at the children’s ortho-
pedic facility at the Area Child Amputee Center,
Grand Rapids, Michigan.

This is the second part of a research study done
in two steps. The first study® involved a review of
159 unilateral upper-limb amputees, whereas the
group reviewed in this report {part 2) includes 29
bilateral upper-limb patients and 156 unilateral
lower-limb patients. Statements in the report
often seem to imply comparisons between these
two groups which can be misleading due to the
obvious extreme differences of the disabilities.
The reason why the authors excluded bilateral
lower-limb patients is not given.

The authors state in the preface that they
*‘have sought in this report to provide something,
in fact a great deal, for everyone.”” They have
accomplished this goal; there is so much informa-
tion provided that a few shorter reports on speci-
fic topics might have been mivre readable.

Information was acquired by means of ques-
tionnaires and home interviews and then cate-
gorized and presented in 248 tables, which are all
included in addition to the 119-page text. All of
the questionnaires are also included.

Drs. Sharples and Crawford have presented
their material in a well-organized, informative
manner. Topics include family and environment
characteristics, prosthetic experiences, social
developmental experiences, and financial con-
siderations, and recommendations are given in
each area.

Some of the statements that | found interesting
were:

“e

e . . . 40% of upper bilateral congenital
amputees (in this study) were not fitted until

!Members of the Disability Research Group, School
of Public Health I1, Ann Arbor, Michigan

?Project supported by the Maternal and Child Health
Service, Health Services and Mental Health Adminis-
tration, Department of Health, Education and Wel-
fare, through grants PC-1003 and MC-R-260044-05

3Child Amputees: Disability Outcomes and Antece-
dents, Final Report—July 1969( PC-1003) (PC-1003 C1)

the fifth grade level or later, age 10 through
17.7

e Concerning the lower-limb congenital pa-
tients, **. . . more than %5 had had five limbs

or more.”’ Sixty percent of each group
needed some prosthetic adjustment at the

time of the interview, usually fitting.

e Problems concerning the effect of tempera-
ture change on comfort and concerning
length of prostheses were most common
among all of these patients.

1 would recommend this report to anyone in-
volved in providing services to these patients
through clinics (and other social services) and
particularly to vocational and rehabilitation
counselors. Physicians, prosthetists, and thera-
pists would also be provided with a deeper in-
sight into management of the child prosthetic
patient by reading this objective report.

Michael Quigley

LOWER LIMB MODULAR PROSTHESES:
A REPORT ON AN INTERNATIONAL
CONFERENCE ON SPECIFICATION,
Department of Health and Social Security,
London; Her Majesty’s Stationery Office,
London, 1973, 170 pp., £2.45 net.

This document is a report of an international
meeting convened in England late in 1972 by the
Department of Health and Social Security, Lon-
don, for the purpose of refining the prime clini-
cal and functional requirements of lower-limb
“‘modular” prostheses with the hope that some
standardization among the Western nations
might be effected. This meeting was a follow-on
of one on the same subject that was held by the
Committee on Prosthetics Research and Devel-
opment in San Francisco in March of 1971.

There were 41 full-time participants from nine
countries. Medicine, prosthetics, and engineer-
ing were well represented. Leading administra-
tors in the English Department of Health and
Social Security also participated. Representing
the United States were Alvin Muilenburg,
Robert Klebba, Cecil Benton, Anthony Staros,
Joseph Traub, and A. Bennett Wilson, Jr.

It was the consensus that modular prostheses
have the potential to improve the time factor in

service and also to improve cosmesis, but none
available to date is truly satisfactory. Further
work was encouraged, a plan for the develop-
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ment of specifications on a cooperative interna-
tional basis was developed, and a number of
other recommendations concerning service to
lower-limb amputees were made.

The report is quite detailed, is well written, is
printed in a very nice soft-back edition, and
should be read by all who are engaged in research
and development in the area of lower-limb pros-
theses. It also contains information that is worthy
of attention by administrators concerned with
providing amputees with services.

A. Bennett Wilson, Jr.

NEURAL ORGANIZATION AND ITS
RELEVANCE TO PROSTHETICS. W.S.
Fields and Lewis A. Leavitt, eds. Interna-
tional Medical Books Corporation, New
York, 1973.

This book is a collection of selected papers and
discussions given at a symposium sponsored by
the University of Texas Health Science Center
and the Houston Neurological Society which
was supported by the Social and Rehabilitation
Service of the Department of Health, Education,
and Welfare and the Committee on Prosthetics
Research and Development of the National
Academy of Sciences in the U.S.A.

Its subtitle might mislead some into thinking it
is another publication on myoelectric or other
controls of powered limb prostheses, with which
in fact it has no connection. The purpose of this
meeting in Houston was to study the use of elec-
trical stimuli to give substitute, or prosthetic,

function through physiological pathways. It was
multidisciplinary, the participants being physi-
cians, physiologists, and bioengineers making
contributions to the fundamental studies and
their application in many clinical areas.

The papers presented at the meeting covered
a wide field but make no claim to be complete.
The majority of participants were from those
centers in North America which have been active
in research in the use of electrical stimulation.
There were also members from the University of
Ljubljana, Yugoslavia, and from Kohn-Merheim,
West Germany.

It would be invidious to select any specific
paper for comment for the quality of all is high.
The subjects discussed were the Fundamentals
of Neuro-muscular Stimulation, Stimulation for
the Control of Extremities, Sensory Feed-Back
Systems, Alleviation of Pain, Auditory and
Visual Prosthetics, Control of the Urinary
Bladder, and New Applications, such asits use in
epilepsy.

The papers on each aspect are of particular
importance and cannot be ignored by those with
interests in that specific subject. This book, by
gathering together in one volume varied applica-
tions of electrical stimulation for many disabili-
ties, gives an opportunity for cross fertilization
for the mutual benefit of all since the nature of
the stimulus and many of the problems arising
from its use are common to all, whatever function
is being sought.

Neural Organization is an important addition
to the growing literature on the subject.

E.E. Harris, F.R.C.S.
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RESOLUTION CONCERNING THE METRIC SYSTEM

The following resolution was adopted by the Board of Directors of the American
Orthotic and Prosthetic Association at its meeting in San Diego October 3, 1973:

WHEREAS by Act of Congress it has been determined that the United
States should proceed towards adoption of the metric system as used
almost universally throughout the rest of the world, and

WHEREAS the technological professions and many segments of the
health professions have commonly used the metric system over an ex-
tended period of time, and

WHEREAS it is important for members of the orthotic/prosthetic pro-
fessions to interact with their colleagues in the medical and technologi-
cal communities for optimum patient service be it hereby

RESOLVED that the American Orthotic and Prosthetic Association
endorses the use of the metric system by its members and other orthotic
and prosthetic practitioners in the United States, and in witness of this
endorsement and Association urges the editors of its journal Orthotics
and Prosthetics to commence the dual reporting of weights and
measurements in both the English and metric systems at the earliest
possible date with the objective of employing the metric system solely
by the time of the 29th Volume in 1975.
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METRIC SYSTEM
Conversion Factors

LENGTH

Equivalencies
angstrom =1 x 10-1? meter (0.0 000 000 001 m)
millimicron* =1 x 10-° meter (0.000 000 001 m)
micron (micrometer) = 1 x 10-° meter (0.000 001 m)

To Convert from To Multiply by
inches meters 0.0254t
feet meters 0.30480%
yards meters 0.91440+
miles kilometers 1.6093

AREA

To convert from
square inches square meters 0.00063616%
square feet square meters .092903

VOLUME

Definition
1 liter = 0.001% cubic meter or one cubic decimeter (dm?)

(1 milliliter = 11 cubic centimeter)

To convert from To Multiply by
cubic inches cubic centimeters 16.387
ounces (U.S. fluid) cubic centimeters 29.574
ounces (Brit. fluid) cubic centimeters 28.413
pints (U.S. fluid) cubic centimeters 473.18
pints (Brit. fluid) cubic centimeters 568.26
cubic feet cubic meters 0.028317

MASS

To convert from To Multiply by
pounds (avdp.) kilograms 0.45359
slugss kilograms 14.594

FORCE

To convert from To Multiply by
ounces-force (ozf) newtons 0.27802
ounces-force (ozf) kilogram-force 0.028350
pounds-force (1bf) newtons 4.4732
pounds-force (1bf) kilogram-force 0.45359

*This double-prefix usage is not desirable. This unit is actually a nanometer (10-2 meter = 10-’ centimeter).
tFor practical purposes all subsequent digits are zeros.

R =




STRESS (OR PRESSURE)

To convert from To Multiply by
pounds-forcefsquare inch (psi) newton/square meter 6894.8
pounds-force/square inch (psi) newton/square centimeter 0.68948
pounds-force/square inch (psi) kilogram-force/square centimeter 0.070307

TORQUE (OR MOMENT)

To convert from To Multiply by
pound-force-feet newton meter 1.3559
pound-force-feet kilogram-force meters 0.13826

ENERGY (OR WORK)

Definition

One joule (J) is the work done by a one-newton force moving through a
displacement of one meter in the direction of the force.

1 cal (gm) = 4.1840 joules

To convert from To Multiply by
foot-pounds-force joules 1.3559
foot-pounds-force meter-kilogram-force 0.13826
ergs joules 1x 10-71‘
b.t.u. cal {(gm) 252.00
foot-pounds-force cal {(gm) 0.32405

TEMPERATURE CONVERSION TABLE

To convert °F to °C °C= T.;:i?:.
1.8
F C
98.6 37
99 37.2
99.5 37.5
100 37.8
100.5 8.1
101 38.3
101.5 38.6
102 38.9
102.5 39.2
103 394
103.5 39.7
104 40.0

+A slug is a unit of mass which if acted on by a force of one pound will have an acceleration of one fopt per
second per second.



The

freedom of
mobility

and the
confidence of steel.

Truform men’s and women's
support garments feature
design advancements that
combine fine fit and durability
with the degree of support that
the condition requires.

Gentlemen:
[] Send me the Red Book.

[] | am interested in handling
the Truform line.

Name

Redesigned pattern cuts . . .
improve fitting characteristics,
eliminate darting and unnecessary
alterations.

Company

Finest preshrunk fabrics . .

for drip-dry garments that retain
size and shape through repeated
washings.

City

Constructed to perform ...

soft Tricot® tongue prevents
bunching of pull straps for smooth
garment silhouette. Padded

steels for patient comfort, 100%
Dacron® stay casings for strength
without bulk. Buttonhole openings
for easy removal of heavy stays.

S i g el JRUFORM

Zip

Clip and mail lo Mr. Alex Dumbadze.
Trutorm Anatemical Suppaorits, 3974
Resslyn Drive, Cincinnali, Ohio 45209

perfection in each garment to ANATOMICAL SUPPORTS
assure you of perfection in
each fit,
CINCINNATI
3960 Rosslyn Qrive = Cincinnati, Ohio 45209
513/271-4504
SAN FRANCISCO
589 Howard Sirest = San Francisco, Calif, 84105
415/781-1135
NEW YORK
4 West 161h 51 at 51h Ave, = New York, N.Y, 10011
INBRECTED oy 212/685-6460
Mo, az . IN CANADA, Contact Airway Surgical Appliances

Lig., Ottawa, Ontario. X1R5T8

X1




The Parapodium: An Orthotic Device
for Neuromuscular Disorders

The Parapodium was designed in the effort to introduce & modular system that facillitates
standing without crutches, thus freeing the patient's hands for a wider range of
activities. The difference between tripod standing and crutchless standing is a major
distinction between our aoproach to brace design and that of conventional braces.

The parapodium is best sulted for patlents with spina bifida or traumatic paranlegia;
however, it also may be prescribed for other neuromuscular disorders In which stability
of the brace (permitting standing or swivelling without erutches), liahtness of the
device, and an unright position are important, Because of the modular desiaon, growth
in a child Is easily accommodated,

Write Us For Petailed Baochune
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When the patient has to wash, shave,
dress, or eat, the chin plate can be easily
removed leaving the occipital plate in
position for support. When replacing the
chin plate, it will return in the same
position the orthotist had originally fitted it.

Occipital to mandibular adjustable straps
available on request. Shorter shoulder
bars available on request.

SOLD ON PRESCRIPTION ONLY

With a clear dorsal section (which this brace incorporates) patients are able
to lie flat on their back comfortably and their head remains in the same
immobilized position.

The orthotist can fit this brace to a patient under traction on a striker type
frame with little movement to the patient.

This brace will keep the patient’s head in an immobilized position at all times.
For more information, write

UNITED STATES MANUFACTURING CO.
P.0. Box 110, 623 South Central Ave., Glendale, Calif. 91209 Phone (213) 245-6855 Cable: LIMBRACE
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EADY TO FIT HAND, WRIST AND FINGER BRACESj
ERVICAL BRACES, TRAINING AIDS AND SPECIAL
PPLIANCES — PLUS A COMPLETE LINE OF SPINAL

AND LEG BRACES CUSTOM MANUFACTURED TO

OUR MEASUREMENTS.

COMPLETE CATALOG AVAILABLE ON REQUEST

.

C. D. DENISON ORTHOPEDIC APPLIANCE CORP.
220 W. 28th Street — Baltimore, Md. 21211)
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Sutton’s SJ/4 Jack Sander. ..

Or maybe 23 optional attachments. Sutton is an old pro at
making jack sanders. They know what shoemakers want and

ting, quick-change belts; a great dust collector; front-opening
dust drawer; 1% hp motor; big shelf. Use full belt width for
faster leveling. Three other models available. Write today!

YOU'LL HAVE AN ATTACHMENT FOR IT! —e

need, and you can get it all in the SJ /4. Two 4” x 60" fast cut- #

E=———""|
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s Syt oy s meciees
a—17 14 =
- Skoe X ack Co. =
Siire'wa B P. 0. BOX 9940 + 5T, LOUIS, MO. 63122 + (314) 225.5255 M
n : |
take trades = [1 Send dope on SJ/4 and other jack sanders ™
Financing may = 1 Send complete Sutton catalog =
be arranged " N u
MADE IN usa R gie =
= Shop :
M  Address =
E B " .
m City State Zip =
n
h B Telephone :
i yanEmEsEEEEEEEEEEEEEEEREnnnn S




DEMAND THE FINEST
FOR YOUR
GUSTOMERS

KENDRIGK’S

sacro-lumbar
Kendrick Sacro-Lumbar Support Style
su ppo r s No. 0159 with 12”-14” deep back. Style

No. 0160 available with 16" deep back.

PRESCRIBED BY PHYSICIANS...SOLD WITH CONFIDENCE

For your customers there should be no substitute for the finest. Kendrick Sacro-
Lumbar Supports are designed to meet the specifications of leading Orthopedic
surgeons by providing firm, corrective support for your customers suffering severe
back strain.

Kendrick Sacro-Lumbar Supports feature an extra-long back, 12" — 14", or
16" deep, with four wide, resilient steels, spaced parallel to the spine. The steels are
curved to brace the entire back and can be easily removed for individual shaping or
laundering. Special lacing allows easy adjustment of the two traction straps for
posterior pressure. The medial front opening of the support has snap fasteners
reinforced with hooks and eyes. All supports are fashioned in double gray coutil.

Specify surgically correct Kendrick products for your customers. Their confi-
dence in you will result in more frequent repeat sales and higher profits.

You can recommend Kendrick with Confidence

JAMES R. KENDRICK COMPANY, INC.
Philadelphia, Pa. 19144 New York, N. Y. 10016

Kendrick
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PROSTHETISTS:

ﬂ AMP-AID can be of
Mp' great help to you
OINTMENT cmd ihe pafienf —

also the therapist!

Gait training of a new amputee is often delayed or
slowed down due to a red or discolored area on the
stump. The cause is usually that the stump is a little
swollen that day or the wrong thickness of stump sock
is being used. However, the amputee or therapist
doesn’t know this or they aren’t sure, so training is
stopped or delayed. If it happens again, the patient is
referred back to the Prosthetist for a check up and
possible adjustments to the prosthesis.

AMP-AID ointment may be a solution to this prob-
lem. Apply about 1/16” thick over the red area and
roll the stump sock on. The red area slides in the AMP-
AID, which is not absorbed into the skin, but stays on
the surface and acts as a lubricant. Training can be
resumed, with caution, so you and the therapist save
time and effort—the amputee saves time, money and
avoids discomfort. Make sense? Worth trying? We
think so!

You'll also find AMP-AID a most dependable ointment
for treating many other skin irritations such as minor
burns, chafing from orthoses, shoes, tops of ski boots,
etc. It is safe to use, with no side effects.

AMP-AID contains 95% active ingredients: Olive
Oil, Cottonseed Qil, Stearine, Petrolatum, Camphor,
Phenol, Boracic Acid, Zinc Oxide and Lanolin.

AMP-AID may be obtained from your local Prosthetist or Orthotist.

PEL SUPPLY COMPANY

4472 WEST 160TH ST., CLEVELAND, OHIO 44135 — PHONE: 216-267-5775
PAUL E. LEIMKUEHLER, PRESIDENT
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Cutit.Mold it. Bend it.Shapeit.

No other splint material works so easily.

na al 3

al thermoplastic featuring maxi-

to be molded

Strong, cohesive, can be made to adhere 10 lsell
without glue. simply by heating.

Can be riveted, strapped, braced, hinged, bonded
butt-bonded 1o sult all your splint-engineering needs

mum a

ed and remolded to refil an improv-
xds have changed.)

(Can also be r
ing patient

Educational literature, medical reprints, splint pai-
terns and samples may be obtained by writing to De-
partment J Johnson & Johnson, New Brunswick
New Jersey 08803

" Splints

STRADEMARK

0 fobmonfohusen 1571




BECKER
FLEXIBLE TORSION SPLINTS

ALL YOUR ORTHOPEDIC NEEDS

e TORSION SPLINTS

e THREE POINT HYPEREXTENSION

» SPINAL BRACES

« CERVICAL BRACES

« LOWER EXTREMITY BRACES

« FULL LINE BRACE PARTS

BECKER ORTHOPEDIC APPLIANCE COMPANY
1776 SOUTH WOODWARD AVE.
BIRMINGHAM, MICHIGAN 48011
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CLASSIFIED ADVERTISEMENTS
Advertising Rates:
Regular— : 5
First 35 words, $24.00 (minimum). Additional words $1.00 each. Situations'wanted
advertisements half rate. Space rate additional: 13 x 13 picas-$105.00; 13 x 18 picas-$180.00.
Speciall-
(AAOP Members only).

Members of the American Academy of Orthotists and Prosthetists who wish to adver-
tise their availability on a signed or unsigned basis are entitled to do so at the special rate of $5.00 per five line
insertion per issue. Each additional line will cost $1.00. Mail addressed to National Office forwarded un-
opened at no charge. Classified Advertisements are to be paid in advance; checks should be made payable to
"QOrthotics and Prosthetics’. Send to: Editor, Orthotics and Prosthetics, 1440 N St., N.W., Washington, D.C.

20005.

ORTHOTIC-PROSTHETIC FACILITY
FOR SALE

Orthotic-Prosthetic facility in northern Ari-
zona mountains. Large territory offers ex-
cellent opportunity for right man.

Medical Engineering

2603 E. 7th Ave.

Flagstaff, AZ 86001

{602) 526-0066

PROSTHETIST AND ORTHOTISTS

New Jersey facility seeking one prosthetist
and two orthotists. Certification not re-
quired. Salaries negotiable. Inquiries con-
fidential,

CONTACT: Jack Gold Surgical Appliances,
Inc., 51 Central Avenue, Orange, New Jer-
sey 07050, 201-674-8050

CERTIFIED ORTHOTIST-AND
PROSTHETIST

Have opening for Certified Orthotist and
Prosthetist. Must be experienced in Mil-
waukee Braces, P.T.B. type braces, cast
braces, and artificial limbs. Sdlary open
with extra benefits. Excellent opportunity
for right man. Call collect, 1-205-534-5727.
Mr. Sammie Sax, Huntsville, Alabama.

PROSTHETIST & ORTHOTIST

Well established Orthotic and Prosthetic
facility has immediate full time position
available for 2 prosthetists and 1 orthotist
experienced technician or certified. Full
fringe and health benefits. Salary com-
mensurate with experience.

J.A. Pentland,'Ltd., 2951 Cambie Street,
Vancouver 9, B.C.

CERTIFIED ORTHOTIST

Well established orthotic and prosthetic
facility has immediate full time position
available. Many benefits—paid vacation,
hospitalization, retirement plan, etc. Salary
negotiable. Clinical experience necessary.
Q&P bench technicians also needed. Send
resume to: Mr. Leonard A. Svetz, Union
Artificial Limb & Brace Co., Inc., 3401
Liberty Avenue, Pittsburgh, Pennsylvania
15201.

CERTIFIED PROSTHETIST
Certified Prosthetist, 26, VA quatified with
clinical experience. N.Y.U. graduate with
B.S. in P&O seeks position and/or partner-
ship in private or hospital facility.

Write: Box 74-1, 1440 N Street, N.W., Wash-
ington, D.C. 20005.

POSITION OPENING

Instructor for new Orthotics and Prosthet-
ics training program in public vocational
school. Program will start mid-1974 and will
be coordinated with junior college and
University of Minnesota. Must have a mini-
mum of three (3) years of work experience
at the journeyman level in the field to quali-
fy. Salary open. Send resume to: Earl Brun-
berg, Personnel, 916 Area Vocational-
Technical Institute, 3300 Century Avenue
North, White Bear Lake, Minnesota 55110,
(612) 770-2351, Ext. 302.

ORTHOTIST

Immediate position available for Certified
Orthotist in rehab department of south-
east’s largest teaching medical center. Pre-
ferred professional experience three years.
Competitive starting salary, outstanding
employee benefits program. Come join us
in the City of Eternal Sunshine. Contact:
Mr. John Steensma, Jackson Memorial
Hospital, 1700 N.W. 10th Avenue, Miami,
Florida 33136, Phone (305) 325-6272.




ORTHOTIST

Well established, 20 year old orthotic facil-
ity has full time position available. Need not
be certified, but must be thoroughly ex-
perienced in fabrication and fitting of or-
thotic appliances. Salary negotiable. Op-
portunity to buy into business if desired.

Rockford Orthopedic Appliance Co., 422
East State Street, Rockford, lllinois 61104.

AMPUTEE COUNSELING

Rehabilitation Counselor desires to as-
sociate with University, Hospital, Rehabil-
itation Facility, Amputee-Prosthetic Clinic
or similar type program. Interest is counsel-
ing and research.

Five years counseling experience specializ-
ing in orthopedic disabilities. Graduate
degree Rehabilitation Counseling, Grad-
uate U.C.L.A. Certificate Program in Pros-
thetics-Orthotics. Resume upon request.
Reply to National Office,

CERTIFIED PROSTHETIST

Two year assignment beginning immed-
iately. Lagos State Ministry of Health,
Lagos State, Nigeria. For additional infor-
mation contact: TransCentury Corpora-
tion, 1789 Columbia Road, N.W., Washing-
ton, D.C. 20009, Phone: (202) 462-6661.

CERTIFIED PROSTHETIST

Position open for in and out patient ser-
vice, research, development program in-
cluding immediate post-operative pros-
thetic fitting. Excellent working conditions
and relations with physicians and staff.
Liberal fringe benefits. Send resume, in-
cluding salary.

REQUIREMENTS TO: Mr. Guy Rodon,
Director P and O Department, New York
State Rehabilitation and Research Hospital
West Haverstraw, New York 10993, Tel.
914-947-3000.

CERTIFIED ORTHOTIST
DESIRES POSITION

Certified Orthotistdesires position in South-
eastern United States; 31 years old; 8 years
of experience in Orthotics; B.S. degree in
Business Administration.

Write: Box 74-2, AOPA, 1440 N St., NW.,,
Washington, D.C. 20005

PROSTHETIST WANTED

Good opportunity in well established facil-
ity for experienced prosthetist. Certifica-
tion not required but must have attended or
be willing to attend the special school
courses.

Location in Maryland suburban area for
pleasant living.

Write to: Universal Artificial Limb Co., Inc.,
938 Wayne Avenue, Silver Spring, Md.
20910, Phone: 587-6892
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INFORMATION FOR AUTHORS
ORTHOTICS AND PROSTHETICS
INVITES THE SUBMISSION OF ALL ARTICLES AND MANUSCRIPTS
WHICH CONTRIBUTE TO ORTHOTIC AND
PROSTHETIC PRACTICE, RESEARCH, AND
EDUCATION

All submitted manuscripts should include:

1.

2.

3.

oo pwN -

TGP AN G D et

THE ORIGINAL MANUSCRIPT AND TWO COPIES. If possible, the duplicate manuscripts
should be complete with illustrations to facilitate review and approval.
BIBLIOGRAPHY. This should be arranged alphabetically and cover only references made in
the body of the text.
LEGENDS. Listallillustration legendsin order, and number to agree with illustrations.
ILLUSTRATIONS. Provide any or all of the following:

a. Black and white glossy prints

b. Original drawings or charts
Do not submit:

a. Slides {colored or black & white)

b. Photocopies

PREPARATION OF MANUSCRIPT

. Manuscripts must be TYPEWRITTEN, DOUBLE-SPACED and have WIDE MARGINS.

Indicate FOOTNOTES by means of standard symbols (*).

indicate BIBLIOGRAPHICAL REFERENCES by means of Arabic numerals in parentheses (6).
Write out numbers less than ten.

Do not number subheadings.

Use the word ““Figure”” abbreviated to indicate references to illustrations in the text {. . . as
shown in Fig. 14)

PREPARATION OF ILLUSTRATIONS

Number all illustrations.
On the back indicate the top of each photo or chart.
Write the author's name on the back of each illustration.

. Do not mount prints except with rubber cement.

Use care with paper clips; indentations can create marks.

Do not write on prints; indicate number, letters, or captions on an overlay.

If the illustration has been published previously, provide a credit line and indicate reprint
permission granted.

NOTES:

—Manuscripts are accepted for exclusive publication in ORTHOTICS AND PROSTHETICS.

—Anrticles and illustrations accepted for publication become the property of ORTHOTICS AND
PROSTHETICS.

—Rejected manuscripts will be returned within 60 days.

—Publication of articles does not constitute endorsement of opinions and techniques.

—AIll materials published are copyrighted by the American Orthotic and Prosthetic Associa-
tion.

—Permission to reprint is usually granted provided that appropriate credits are given.

—Authors will be supplied with 25 reprints.
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PLAN NOW!

1974 NATIONAL ASSEMBLY

OCTOBER 23-26, 1974
REGENCY ATLANTA
ATLANTA, GEORGIA

The American Orthotic

and

Prosthetic Association

1440 N Street, N.W.
Washington, D.C. 20005
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