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The angles of the plate maintain same leg rotation whether the child sleeps
on its back, either side or prone.

Another new
angle in the
combined
treatment of
mild foot, leg

and /or hip
abnormalities.

Now, in addition to our
Roto-Sleeper Surgical
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pre-walker outflare shoe,
attached to an extended
plate with the angles of a
tetragon to be used in mild
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Now, the physician can
take action in doubtful
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see.”
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Specify surgically correct Kendrick products for your customers. Their
confidence 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
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MYO COLLAR one piece unit with overlapping upper
and lower parts, for varying degrees of extension
(Four sizes)

EXTENSION & FLEXION COLLARS combinations from
only three sizas each, of adjustable and non-adjustable
units give practically all sizes and degrees of exten-
sion or flexion

MYO-VENT COLLAR stable one-piece split extension
collar, ventilated, adjustable. (Five sizes)

A wide variety of models assure adequate
immobilization and support of neck and head
in optimum position. Lightweight, ventilated.
inert polyethelene body. Closed cell expanded
neoprene padding. Contact surfaces vinyl-
coated knit fabric resistant to body secretions
and non-allergenic to practically all patients
Snap fasteners or Velcro, For illustrated
catalog, write Florida Brace Corporation,
P.O. Box 1299, Winter Park, Fla. 32789.

CERVENT COLLARS available in extension & flexion
models, for use where prolonged extension or flexion
is indicated (Four sizes)

viii March 1969



THE INDUSTRY

STANDARD COLORS

AVAILABLE IN 12 DIFFERENT SHADES
TO FIT EVERY REQUIREMENT,

LAMINATED FEET

WE *SPECIALIZE IN SPECIALS"
FOR YOUR SPECIAL CASES

MOLDED
SACH FEET

THE FULL MOLDED FOOT

ingsley mfg, co.

1984 PLACENTIA AVENUE + COSTA MESA, CALIFORNIA

orthotics and prosthetics

e W L




who else}
wants a g
high fashion
back

support?

Everywhere women are raving about the
amazing new Truform Rosé girdle-length
and panty style sacro-lumbar support.

How many of your customers still need a
therapeutic back support which is light-
weight and fashionable? They will appre-
ciate your displaying the Rosé that hides
all the controls and shows nothing, includ-
ing buckies and straps, yet is suitable for
wear with most chic fashion attire. _
The Rosé model 1313 =
girdle is perfect for
the average to tall =
figure. It's sized in
inches from 24" to
36” waist with a 10”
development. The
back depth is 15” be-
low waist, 2” above.
Front depth is 13" be-
low waist, 2” above.

L Panty Style
Besides the model Model 1315 Long

1313, you can sell the
: model 1314 which is a shorter version, and the
Girdle-Len 4
R s g;’;po” Rosé model 1315 long panty, and model 1316
Model 1313 Long short panty styles.

TRUFORM ANATOMICAL SUPPORTS
SOLD ONLY BY ETHICAL APPLIANCE DEALERS

3960 Rosslyn Drive, Cincinnati, Ohio 45209
New York ¢ San Francisco * Texarkana  196T
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TINOW...an external
breast prosthesis
SO real it looks
and feels like
part of her.

There's no noticeable difference from
the use of this artificial breast made of sofft,
mobile silicone gel encased in a smooth silicone rubber skin.

And as the Truform artificial breast is worn right next to the skin
in an ordinary bra, day in, day out, it gives the feeling
that it is really part of the body.

Try Truform Model 1600 today . . . and see why the
foremost ethically respected name will get you results!

Truform Anatomical Supports sold only by Ethical Appliance Dealers

JRUFORM

anatomical supports
3960 Rosslyn Drive, Cincinnati, Ohio 45209 — New York « San Francisco » Texarkana 1957
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WHY
FREEMANT

QUALITY s ow s

skilled hands and alert minds...deft stitches
and a critical eye...rich fabrics and plush

padding. Ingredients for a support that fits
right... wears longer...really does the job.
And the price is right. Freeman...makes
people feel better.

WRITE FOR FREE CATALOG

Jreeman

FREEMAN MANUFACTURING CO.
Box J, Sturgis, Michigan 49091

Ad No. 6800-A—4-1/2" x 7-1f2"
Lamport, Fox, Prell & Dolk, Inc., South Bend, Ind.
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International Actions and
Programme in
Prosthetics

Panel Discussion

Tuesday, 2 July 1430 bhrs.
William A. Tosberg

Since the World Rehabilitation
Fund, Inc. was founded in 1955,
its primary function has been
to bring rehabilitation personnel
from other countries to the United
States for advanced training. Well
over 1,000 long- and short-term
fellowships have been given to
physicians, physical therapists,
social workers, prosthetists and
orthotists, but with primary em-
phasis on fellowships for physi-
cians.

Nine prosthetic-orthotic trainees
from six countries have been
brought to the United States for
long- or short-term training. Train-
ees from Ceylon and Hong Kong
were provided with fellowships for

orthotics and prosthetics

a four-month course in India; two
trainees from Peru, one from
Guyana, one from Colombia, and
one from Chile have received fel-
lowships for the four-month course
currently being given (May to
August, 1968) at the Association
For the Aid of Crippled Children
in Sao Paulo, Brazil, under the
sponsorship of UNICEF and the
Pan American Health Organiza-
tion with the support of the World
Rehabilitation Fund, Inc.

Some years ago the World Re-
habilitation Fund, Inc. agreed to
serve as central agency for a col-
laborative effort among U.S. gov-
ernment and voluntary agencies
for the collection and distribution
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of used but serviceable prosthetic
and orthotic devices to countries
where such supplies were not
available. Since the inception of
the program over 125,000 such de-
vices have been sent to 27 differ-
ent nations.

The World Rehabilitation Fund,
Inc. also has a policy whereby it
will pay the tuition fee only for
any persons from outside the Uni-
ted States, in any of the rehabili-
tation disciplines, who wish to
take one of the short courses
at the Prosthetic and Orthotic
School, Postgraduate Medical
School, New York University.

Under this program, fellowships
have been given to 165 physi-
cians, 58 physical and occupa-
tional therapists, and 22 prosthe-
tists and orthotists, from 56
countries.

The most significant undertak-
ing of the World Rehabilitation
Fund, Inc. in prosthetics and or-
thotics has been the sponsorship,
either independently but more
frequently in conjunction with
other agencies, both governmen-
tal and nongovernmental, of a
series of short courses and consul-
tations by Mr. Juan Monros.
The cooperating and co-sponsor-
ing agencies have included the
United Nations, the Pan Ameri-
can Health Organization, UNICEF,
the World Veterans Federation,
the International Society for Re-
habilitation of the Disabled, the
American Leprosy Missions Inc.,
the U.S. Social and Rehabilitation
Service, the U.S. Agency for In-
ternational Development, and a
number of national, government
and voluntary agencies.

2

This program began in 1961 when
Juan Monros, a Spanish national,
completed four years of training
in prosthetics and orthotics at the
Institute of Rehabilitation Medi-
cine, New York University Medi-
cal Center, New York City: The
Institute for the Crippled and Dis-
abled, New York City; and the
Veterans Administration Pros-
thetic Center, New York City.

Under this program, a total of
168 trainees have participated in
eleven such courses. Five of the
courses were held in Brazil, two
in 1962 and one each in 1965, 1966
and 1968; one in Peru in 1961; two
in India, in 1963 and 1967; one in
Ethiopia in 1964; one in Haiti in
1960; and one in Vietnam in 1965,

To the best of our knowledge,
outside of the group trained in
Vietnam, all but four of the per-
sons who received the training are
employed in prosthetics and or-
thotics, and we anticipate that
two of the four will be employed
in the near future. In Vietnam, a
number of trainees have been
drafted, but some have subse-
quently been reassigned to pros-
thetics and orthotics.

The World Rehabilitation Fund,
Inc. provides the following publi-
cations for trainees enrolled in
these courses:

“Diagonal Type Socket for Hip

Disarticulation Amputations”

“A Hemipelvectomy Prosthe-
sis”

“A Flexible Casting Brim Tech-
nique for Above-Knee Total
Contact Socket”

“Patellar Tendon Bearing Be-
low-Knee Prosthesis”

“Stump Edema”
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“Immediate Post-surgical Pros-

thetics”

“Hygiene of the Stump”’

““Step into Action”

“Wheelchair Prescriptions”

“Orthopedic Appliances Atlas

—Vols. 1 and 2”

“Upper Extremity Orthotics”

“Rehabilitation Monograph No.

21—Self-Help Devices™

Each trainee also receives con-
tinuing subscriptions to ““‘Orthotics
and Prosthetics” and “Prosthetics
International”, and former Span-
ish-speaking trainees receive sub-
cription to “Revista”.

The World Rehabilitation Fund,
Inc. and the agencies with which it
has cooperated, as well as Mr,
Monros, have never contended
that these short courses, plus sub-
sequent consultations, can provide
the trainees with the level of
technical ability and professional
sophistication found among grad-
uates of longer term training pro-
grams in well-established pros-
thetic centers. That has not been
the intention. The purpose is to
provide a practical method of
bringing modern artificial limbs
and braces to as large a number of

orthotics and prosthetics

disabled persons as possible, in
the shortest possible time, at the
lowest cost possible, in parts of
the world where prosthetic and
orthotic services were not for-
merly available.

Dr. Howard A. Rusk, President
of the World Rehabilitation Fund,
Inc. has said, “We have been ex-
tremely gratified by the success of
these short courses, as have been
institutions and agencies which
have employed the graduates. It
is our plan to continue these, and
hopefully expand them to other
parts of the world, particularly
Asia and Africa, where basic pros-
thetic and orthotic services are
so badly needed.”

Mr. Juan Monros has also pro-
vided consultation services for
various prosthetic and orthotic
programs, in addition to the
above-named courses, in Bolivia,
Burma, Ceylon, Chile, Colombia,
Dominican Republic, Ecuador,
Ethiopia, Greece, India, Jordan,
Lebanon, Nicaragua, Pakistan,
Peru, Taiwan, Thailand, Tunisia,
UAR (Egypt) and Vietnam, and
has visited some of these countries
as many as eight to ten times.




Clinical Education and
Requirements—A
Prosthetist's Views

by

William A. Tosberg, C.P.O.

THE PROSTHETIST'S
ROLE IN THE CLINIC

We have discussed the many
responsibilities of the prosthetist
as well as the qualities he needs
to meet them. One of those re-
sponsibilities relates to his posi-
tion as a member of the clinic
team. Here he is in contact not
only with the patient but also
with physicians and members of
other paramedical disciplines.

In order to make a meaningful
contribution to such a clinic, it is
essential that his education and
experience be diversified so that
he is qualified to discuss all as-
pects of amputee rehabilitation.
Courses in public speaking and
public discussion help to prepare

4

the prosthetist for this role. In a
clinical climate it is not enough
for the prosthetist to be fully
familiar with all prosthetic prin-
ciples. It is equally important that
he be able to discuss these prin-
ciples in terms easily understood
by all other members of the team.
It is essential that he be specific
in his language. He must not only
know but also be able to explain
the properties of all materials used
in his field. The advantages as
well as the shortcomings of dif-
ferent designs and constructions
have to be enumerated. His mind
must be flexible in order that he
may understand and evaluate the
physician’s recommendations.

At this point it should be men-
tioned that the prosthetist should
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not only have full knowledge of
all anatomical terms used in the
field of prosthetics, but he must
also be familiar with the physiol-
ogy and kinesiology of the various
joints since the physical therapist
and also the occupational thera-
pist will discuss the training of the
amputee with him,

It is self-evident that, in a clin-
ical situation, the prosthetist is
looked upon as a professional only
if he acts and behaves as such.
His manner of speech, the way he
dresses and his cooperation with
other members of the team deter-
mine his acceptance within the
group.

It is almost mandatory that in
addition to a well-rounded training
in the science of prosthetics, the
prosthetist’s education should in-
clude the foundations of different
areas of medicine. He must ac-
quire a general knowledge of the
skeleton. Any amputation by ne-
cessity will lead to the removal
of some bony tissue. What are the
names of the different bones?
What is their cellular structure?
How does the skeleton support
the body? What is the effect of an
amputation on the affected ex-
tremity and on the body as a
whole?

Equally important is the study
of muscle action, and the inter-
play between the muscles and the
skeleton. The purpose of a pros-
thetic device is the reestablish-
ment of function. Since the func-
tion of an extremity depends upon
muscular activity, the prosthetist
must know the origins, insertions,
and functions of the muscle groups
which activate the extremity.

orthotics and prosthetics

This knowledge helps him in the
design of joints for artificial limbs,
but even more important it helps
him determine the design require-
ments of the best socket for a
given amputation.

INFLUENCE OF SURGERY

Since the construction of a
socket is greatly influenced by the
amputation surgery, the clinically
trained prosthetist must be famil-
iar with the various surgical tech-
niques. Guillotine amputation,
myoplasty, myodesis, primary and
secondary closure, cineplasty, dis-
articulation, and many other sur-
gical terms are constantly used
during prosthetic clinics.

The type and location of the
scar and the suture materials may
all affect the healing of the
stump. The prosthetist must be
familiar not only with surgical
techniques and surgical terms,
but he should also be prepared to
discuss the level of amputation
with the surgeon and the influence
of this level on the function of the
prosthetic replacement. Advan-
tages and disadvantages of differ-
ent levels of amputation from the
prosthetic point of view have fre-
quently influenced surgical judg-
ment.

Quite often pain will lead to
the rejection of an artificial limb.
What is pain and what causes
pain? The prosthetist has also to
learn about such factors as neuro-
mata and phantom sensation. Both
of these phenomena have led to
the rejection of a prosthetic de-
vice. Only infrequently can an ad-
justment of the socket influence
either one, nevertheless discussion
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with the physician may provide a
clue to alleviation of the diffi-
culty.

ENGINEERING AND
BIOMECHANICS

Engineering principles must be
fully understood because the
alignment of an artificial leg is de-
pendent upon the laws of phys-
ics and biomechanics. Pressures
within the socket depend on the
area over which forces can be dis-
tributed. Pressure-sensitive and
pressure-tolerant areas require
different  treatment.  Stability
within the stance phase as well as
the swing phase of ambulation is
governed by weight and force
lines.

Acceleration and deceleration of
the lower leg in an above-knee am-
putation are controlled by the
laws of the compound pendulum.
Mechanical and hydraulic friction
mechanisms available to control
the swing of the shank and foot
must not only be fully known and
understood, but the prosthetist
must also be able to discuss the
characteristics of these devices
with the group in order to arrive
at a prescription from which the
amputee will derive the greatest
benefit.

With the advent of external
power, especially in applications
to upper-extremity prostheses, a
new era of prosthetics is emerging.
What are the indications for pneu-
matic versus electronic systems
and how do these systems influ-
ence the various functions of the
prosthetic mechanism? What is

the hardware tolerance of any
given amputee?

It is well known that the emo-
tional reaction to an amputation
varies considerably from patient
to patient. Therefore, the pros-
thetist has to be able to recognize
that a prosthesis will only fulfill
the functional and emotional re-
quirements to a limited degree de-
pending upon the degree of ac-
ceptance by the patient.

The foregoing discussion indi-
cates only part of the qualifica-
tions that the clinical prosthetist
must possess if he is to function in
his role as a member of the ampu-
tee treatment team.

How can this diversified knowl-
edge be acquired? One would
think that a good technical back-
ground is most important because
the prosthetist’s responsibilities
on the team are primarily of a
mechanical nature. Extensive ex-
perience as a technician in a well
organized facility would best pre-
pare him for this responsibility. In
addition to this mechanical train-
ing, academic training is needed
in many fields that are only tan-
gentially related. Courses which
would prepare him for public dis-
cussion and psychological under-
standing, for example, are taught
in a liberal arts college. Anatomy,
physiology and kinesiology are
taught in medical schools. Ma-
terials, design engineering and bi-
omechanics are taught in engi-
neering colleges.

In order to prepare a clinical
prosthetist it would therefore seem
to be essential that a training pro-
gram which cuts across these fields
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is needed. Fortunately, univer-
sities in the United States and also
in some European countries have
recognized this need.

PROFESSIONAL EDUCA-
TION

There are several schools in
America that prepare students for
an Associate of Arts degree in this
field. One university offers a
full four-year college curriculum
which culminates in a Bachelor of
Science degree in prosthetics and
orthotics. The first two years are
devoted to the study of subjects
which are primarily related to the
liberal arts.

However, many courses are di-
rected towards the prosthetist’s
special field of interest. The stu-
dent is exposed to amputee pa-
tients and he is also made familiar

orthotics and prosthetics

with the materials utilized in the
construction of prosthetic devices.
He learns their properties as well
methods of fabrication; he learns
to use the tools and machines re-
quired in the construction of pros-
thetic devices. Various pieces of
specialized machinery are avail-
able for his use and under the
guidance of qualified teaching
personnel he is required to con-
struct prostheses which have been
prescribed under actual clinical
conditions. Clinical affiliation not
only with rehabilitation centers
but also with commercial pros-
thetic facilities is part of his train-
ing.

Only through such intensive
and extensive educational proc-
esses is it going to be possible to
develop personnel able to function
under the rigid requirements of a
well-organized amputee clinic.




The Facility Case Record
Study

A Preliminary Report

Barbara R. Friz, M.S.* and Frank W. Clippinger, Jr., M.D.7

In the spring of 1965 the Con-
ference of Prosthetists of the
American Orthotic and Prosthetic
Association, in the interest of up-
grading professional standards of
prosthetics practice, decided to
encourage prosthetists to institute
a system for keeping complete and
accurate records on amputee pa-
tients. Subsequently, a standard
record form was developed on
which pertinent information re-

* Executive Secretary, Committee on
Prosthetic-Orthotic  Education, Division
of Medical Sciences, National Research
Council, National Academy of Sciences,
Washington, D. C.

1 Associate Professor, Division of Ortho-
pedic Surgery, Duke University Medical
Center, Durham, North Carolina; Chair-
man, Subcommittee on Prosthetics Clini-
cal Studies, Committee on Prosthetic-
Orthotic Education.
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lated to the case history, physical
findings and prosthetic prescrip-
tions could be recorded.
Recognizing that information re-
corded in this manner could yield
vast amounts of valuable data,
the Conference of Prosthetists fur-
ther decided to incorporate in
their records duplicate tear-off
sheets which could be assembled
for purposes of collecting such
data. The Committee on
Prosthetic-Orthotic Educationi
(CPOE), National Research Coun-
cil, furnished the participating
facilities with the forms and ac-

1 The Committee on Prosthetic-Orthotic
Education is supported by the Social and
Rehabilitation Service, Dept. of Health,
Education and Welfare, and by the Pros-
thetic and Sensory Aids Services of the
Veterans Administration.

March 1969



cepted responsibility for collect-
ing, processing and analyzing the
data. Instructions were distributed
to guide participants in comple-
tion of the forms.

The purpose of this preliminary
report is to present data reported
by the participating facilities. Dis-
cussion of results and conclusions
will be included in a final detailed
report.

METHODS

Forty-four facilities participated
in the project and, for over a pe-
riod of two years, submitted cop-
ies of case record forms to the
CPOE office. The cut-off date for
entering new case records was
June 30, 1967.

Each of the facility record forms
was edited in the CPOE office. An
attempt was made to clarify any
questionable entries and obtain
complete information on all data
by sending follow-up forms to the
prosthetics facility owners. Be-
cause the data items on the forms
were not pre-coded, it was neces-
sary to set up a coding system and
to translate and record each item
on the form according to this sys-
tem. The data were then trans-
ferred to IBM data processing
magnetic tape.

New East
England Central
Mass. N.Y
Conn, N. J.
R. 1 Pa.
Md.
N. C.
W. Va,.
Va.

In February 1968 an ad hoc
working group met with the CPOE
staff and with a consultant for
data processing from the National
Research Council to formulate
pertinent questions which could
be answered by the computer
technique.

The prosthetists participating in
the study represented thirty
states, and for purposes of this
study, the states are grouped ac-
cording to geographical areas as
shown in Figure 1. The highest
percentage of participation by
prosthetists was in the East Cen-
tral region, and the lowest per-
centage in the Western region.
(Figure 2.)

SUBJECTS

Information was collected on a
total of 8,323 patients, 7,954 of
whom were fitted with one pros-
thesis; 364 with two; four with
three; and one with four. This
group presented a total of 8,698
amputations, of which 4,034 were
“new” amputations and 4,664
were “‘old.” (Figure 3.) (The term
“new’” in this discussion indicates
a first fitting and is applied to both
the amputee and the amputation.
“Old” indicates a replacement
prosthesis.)

South Mid-West West
Ga. Ohio Mont.
5.C, Ind. Idaho
Tenn. . Ore.
Okla. Mich. Calif.
La. Mo. Wyo.
Fla. Neb. Utah
Texas Minn.

FIGURE 1—Breakdown by states into geographical areas.
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New East-
England Central South Mid-West West
1,630* 2,745 1,410 2,509 404
(18.75¢) (31.6%) (16.2%) (28.8%) (4.6%)
* Represents number of forms submitted.
FIGURE 2—Participation of facilities by geographical area.
Amputees with one fitted extremity 7,954
Amputees with two fitted extremities 364
Amputees with three fitted extremities 4
Amputees with four fitted extremities 1
TOTAL 8,323

Number of new amputations
Number of old amputations

4,034 (46.4¢)
4,664 (53.6¢)
TOTAL 8,698

FIGURE 3—Number of amputees and amputations in study.

All statistics reported in this
study refer to amputees who were
fitted with prostheses. Non-fitted
amputees are not included.

FINDINGS

Comparison with Amputee
Census

In a study of 12,000 new ampu-
tees, commonly known as the
“Amputee Census” and reported
by Glattly* in 1964, the character-
istics of the amputee population,
including sex and age of the am-
putee, and cause, side, and level
of the amputation were investi-
gated. A well-defined pattern of
these characteristics was estab-
lished.

In this facility case record study,
the pattern approximates that of
the former study, thus giving us
confidence that our sample in-

* Glattly, H. W., “A Statistical Study
of 12,000 New Amputees,” Southern Med.
dJ., 57:1373-1378, November 1964
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cludes a typical cross-section of
the fitted amputee population.

In comparing statistics of the
present study with those of the
Amputee Census, we include only
the 4,034 “new” patients. Figures
4, 5, 6, 7 and 8 show that corre-
sponding tabulations in the two
studies approximate each other
very closely.

In the present study, distribu-
tion by age agains shows the
highest incidence of amputations
occurring in the seventh decade.
(Figure 4.) Newly fitted amputees
over age 50 account for 61.1 per-
cent of the total. Because many
geriatric amputees are not pros-
thetically fitted, the incidence of
amputation in the older age groups
would presumably be even higher
if statistics on non-fitted amputees
were available.

The distribution of right-sided
and left-sided amputation is al-
most equal in both studies, and
lower extremity amputations still

March 1969



account for about 85 percent of all
fitted amputations. (Figure 35.)
The number of male amputees
continues to outnumber the num-
ber of female amputees by about
three to one. (Figure 6.)

The relative incidence of trauma
as a cause of amputation de-
creased by four percent; the in-
cidence by cause as shown in the
other three tabulations increased,
but by a relatively small amount.
(Figure 7.) In Figure 8 a higher
incidence of below-knee amputa-
tions and a lower incidence of
above-knee amputations is re-
flected in the more recent study.
Those sites of amputation not
shown in Figure 8 each total less
than 2.0 percent of all new ampu-
tations. Among new patients there
were a total of 3,254 above-knee

PERCENTAGE

l - l ’? 3

[ ampuTEE cEwsus

and below-knee amputations. Of
these, 50.9 percent were above-
knee.

Replacement Prosthesis

Amputees returned to the fa-
cility for a replacement prosthesis
for several reasons, but ‘“worn
out” is listed in over 60 percent
of the cases. “Outgrown” is next
in frequency, appearing in approx-
imately 12,5 percent of cases.
Whereas 41 percent of new pros-
theses were above-knee (Figure
9), only 30 percent of replacement
prostheses were above-knee. In
the below-knee amputee, the sit-
uation is reversed, and the per-
centage of replacement prosthesis
is greater (52 percent) than that of
the new prostheses (39.6 percent).

The average age of all replaced

&1-70

FIGURE 4—Distribution by age.

Left side
Right side

Upper Extremity
Lower Extremity

Bl  PRESENT STUDY
Amputee Present
Census Study
49,29 51.2%
50.8%¢ 48.8¢¢
14.9% 14.4¢;
85.1¢% 85.6%¢

FIGURE 5—Distribution by side and extremity. Comparison of “Amputee Census” and
present study.

orthotics and prosthetics
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prostheses was 6.1 years. The
above-elbow prostheses averaged
9.2 years; the below-elbow pros-
theses, 6.5 years; the above-knee
prostheses, 6.2 years; and the be-
low-knee prostheses, 5.8 years.

Source of Patient

The tabulation in Figure 10 re-
flects the prevalence of amputee
clinic referrals. There is still a small
group (4.7 percent) of new ampu-
tees who are receiving prosthetic
fittings without a physician’s re-
ferral.

Source of Payment

Of the 8,631 prostheses for
which source of payment was re-
ported, 25.8 percent were paid
for exclusively by the amputee,
his family, or both. (Figure 11.)

MALE FEMALE

77.0% 736%

1

AMPUTEE PRESENT AMPUTEE PRESENT
CENSUS STuDY CENSUS $TUDY

FIGURE 6—Distribution by sex.

=4 0%
nI%
S e

THAUMA DisEasy Tumon CONGENITAL

| aweutee censos

W rresest sruoe

FIGURE 7—Distribution by cause.

12

AMPUTEE PRESENT

CENSUS STUDY

ABOVE-ELBOW 3.8% 3.4%

— BELOW-ELBOW 89% 7.3%
—— ABOVE ~KNEE 44 0% 41.0%
—— BELOW-KNEE 369% 396%

FIGURE 8—Distribution by site of amputa-
tion.

NEW oLo

ABOVE-ELBOW 34% 3.0%

BELOW-ELBOW T73% B.6%

ABOVE-KNEE 41.0% 30.0%

BELOW-KNEE 396% 520%

FIGURE 9—Distribution by site of new and
old amputations.

Either insurance or compensation
alone accounted for payment of
9.9 percent, and essentially all
the remaining prostheses were
paid for by different governmen-
tal agencies. Approximately 400
were paid for from more than one
source; the Veterans Administra-
tion is the only source of payment
not appearing in combination with
any other source. The Medicare
Act had been in effect during the
second year of data collection
only.

Ex-

Components. Lower

tremity.
Prosthetics practice in terms of
types of components used by pros-
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thetists varied moderately accord-
ing to geographical location. The
frequency of use of various com-
ponents is shown in Figures 12-2].
In this study the quadrilateral
socket is the overwhelming choice
of prosthetists in fabrication of
above-knee prostheses, although
plug sockets are still used in 5.8
percent. (Figure 12.) Wood is used
56.9 percent of the time in fabrica-
tion of above-knee sockets; plas-
tic, 38.6 percent; and leather 4.2

land (17 percent). Wood is the
shank material used in 95.2 per-
cent of above-knee prostheses.

Hydraulic knee components
show an 8.4 percent preference
(Figure 13), with the Western area
showing the highest percentage
of usage (17.3 percent) and the
Midwest area the lowest (4.6 per-
cent).

The pelvic belt remains the
suspension of choice for above-
knee prostheses. Suction socket

percent. Leather is used with alone or combined with some
greatest frequency in New Eng-  other type of suspension is used
New Patients Old Patients
Amputee Clinic 2,467 (61.4¢¢) 2,485 (54.6%)
Physician 1,362 (33.9%) 899 (19.7¢%¢)
Not Referred 188 (4.7%) 1,169 (25.7¢;)
FIGURE 10—Souce of patients.
Source Prostheses Percentage

Amputee and/or family 2,228 25.8
Bureau of Vocational

Rehabilitation 1,944 22.5
Veterans Administration 1,238 14.3
Welfare 928 10.8
Insurance and compensation 854 9.9
Social Security 400 4.6
Children’s Bureau 550 6.4
Other 83 1.0
Combined sources 406 4.7

TOTAL 8,631
FIGURE 11—Source of payment.
Prostheses Percentage
Quadrilateral 2,563 85.3
Plug 173 5.8
End Bearing 21 By
Hard and/or Open End 154 5.4
Other 93 3.1
TOTAL 3,004
FIGURE 12—Sockets, above-knee prostheses.
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Prostheses Percentage
Single Axis 2,470 85.7
Hydraulic 243 8.4
Other 169 59
TOTAL 2,882
FIGURE 13—Knee components, above-knee prostheses.
Prostheses Percentage
Pelvic Belt 1,684 56.3
Suction 544 18.2
Silesian Band 377 12.6
Suction Plus 311 10.4
Other 76 2.5
TOTAL 2,992
FIGURE 14—Suspension, above-knee prostheses.
Percent
Age Prostheses SACH Other SACH
5or less 19 14 5 13.7
6-11 36 28 8 77.8
12-17 93 78 15 83.9
18-20 55 45 10 81.8
21-50 983 615 368 62.6
51-64 847 432 415 51.0
65+ 896 392 504 43.8
TOTAL 2,929 1,604 1,325 54.8

FIGURE 15—Foot components, above-knee prostheses.

in 28.6 percent (Figure 14) of the
total above-knee prostheses, and
17 percent in above-knee prosthe-
ses prescribed for amputees over
age 50,

The SACH foot is used with
greater frequency than any other
foot component, although in the
older age groups the frequency of
use declines markedly for both
above-knee prostheses (Figure 15)
and below-knee prostheses (Fig-
ure 16). In children the SACH foot
is used almost exclusively for
those with below-knee prostheses,

14

but slightly less frequently for
those wearing above-knee pros-
theses.

The patellar- tendon-bearing
socket in this study out-numbers
all other kinds of sockets for be-
low-knee amputees. (Figure 17.)
Suspension by knee cuff alone is
most widely used by teenagers,
with a lower frequency of use in
young children and in the 65-and-
above age groups. (Figure 18.)
Wood is used in 90 percent of the
below-knee shanks.
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Percent

Age Prostheses SACH Other SACH
5or less 70 68 2 97.1
6-11 113 108 5 95.6
12-17 149 138 11 92.6
18-20 83 80 3 96.4
21-50 1,546 1,218 328 78.8
51-64 1,010° 696 314 68.9
65+ 969 568 401 58.6
TOTAL 3,940 2,876 1,064 73.0
FIGURE 16—Foot components, below-knee prostheses.
Prostheses Percentage
PTB 2,245 56.4
Hard & Open End 668 16.8
Hard 610 15.3
Hard & Soft Insert 121 3.0
Other 333 8.4
TOTAL 3,977
FIGURE 17—Sockets, below-knee prostheses.
Percent
PTB Percent Cuff with
Age Prostheses Knee Cuff Waist Belt
5 or less 45 35.6 20.0
6-11 74 58.1 23.0
12-17 109 76.1 11.9
18-20 65 76.9 9.2
21-50 903 62.2 14.4
51-64 530 64.2 11.7
65+ 446 58.5 15.0
TOTAL 2172
FIGURE 18—Suspension, PTB socket prostheses.
Double Single
Age Wall Wall Other Total
5 or less 7 1 1 9
6-11 12 1 13
12-17 12 1 13
18-20 16 3 19
21-50 138 10 3 151
51-64 35 ) 38
65+ 1 3 _ 10
TOTAL 227 21 5 253

FIGURE 19—Sockets, above-elbow prostheses.

orthotics and prosthetics
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Pre- Double Single
Age Flexed Wall Wall Other Total
5 or less 20 44 2 2 68
6-11 4 39 2 2 54
12-17 11 37 4 3 55
18-20 2 26 3 2 33
21-50 21 238 26 5 290
51-64 4 84 14 1 103
65+ 3 ) 6 — 82
TOTAL 72 491 57 15 635
FIGURE 20—Sockets, below-elbow prostheses.
Hand Type Hook Type
Passive 113 (29.5%) —_ —
Voluntary Opening 144 (37.6%) 859 (89.2%¢)
Voluntary Closing 124 (32.4%) 95 (9.9%)
Other _2(0.5%) _9(0.9%)
TOTALS 383 963
Total voluntary opening and
closing hands 268
Voluntary opening hands (53.7%)
Voluntary closing hands (46.3¢¢)
FIGURE 21—Terminal devices, hand and hook types.
Components. Upper Ex- hinges are flexible in 64.2 percent
tremity. of prostheses. The triceps pad is

In this study double wall sock-
ets are used in 89.7 percent of all
above-elbow prostheses (Figure
19), and 77.3 percent of below-
elbow prostheses (Figure 20). No
distinction is made between the
Muénster and other types of pre-
flexed sockets in below-elbow pros-
theses. These numbered 72, or
11.3 percent of the total 635 be-
low-elbow prostheses.

Sixty-nine percent of the elbow
units in the above-elbow prosthe-
ses are internal locks. In addition,
9 percent have spring flexion as-
sists. In below-elbow, the elbow

16

the most frequently used type of
arm cuff (56 percent), and cuff
materials are usually plastic (61.1
percent). The ring figure 8 harness
is the most frequently used type
of harness, 45.7 percent in the
above-elbow prostheses and 53.8
percent in the below-elbow pros-
theses.

The passive or cosmetic hand
was prescribed 113 times (29.5
percent of the total number of
hand types) (Figure 21). Of the 268
mechanically controlled hands, the
voluntary opening hand was pre-
scribed 7.4 percent more often than
the voluntary closing hand. In the
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SINGLE AXIS T PELVIC BELT
(933%) ‘ = (56.3%)
QUAD i
185.3%)
woobD
(569%)
SINGLE AXIS
WITH FRICTIO
(7T42%)
WOOD SHANK
(953%)
SACH FOOQT

{54.7%)

FIGURE 22—Above-knee prosthesis.

PTB
{56.4%)

KNEE CUFF
(36.2%)

wooD
(90.0%)

SACH FOOT
(73.1%)

FIGURE 23—Below-knee prosthesis.

Ring 8 Harness
5.7%

VO Hook
89,97

FIGURE 24 —Above-elbow prosthesis.

{ RING B HARNESS
[z (not shown)

~7, .. 538%
TRICEPS PAD f "‘
56.0% ~_ | |
SINGLE CONTROL - (
957 %
FLEXIBLE PLASTIC SOCKET
64.2% 980%
DOUBLE WALL VO HOOK
738% e 90 0%

FIGURE 25—Below-elbow prosthesis.

Four types of prostheses showing most frequently used components.

hook type terminal device the vol-
untary opeining hand was used ap-
proximately 90 percent of the
time. The most frequently used
components for four types of pros-
theses are shown in Figures 22 to
25.

This paper illustrates the types
of tabulations and correlations

orthotics and prosthetics

that can be developed from the
facility record data now stored on
magnetic tape. Much more infor-
mation remains to be retrieved.
We invite your suggestions and
recommendations in selection of
those tabulations that you would
like to see developed.
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Ulnar Nerve Palsy Splint

by

Patricia Wilkerson, O.T.R. and Robert Keagy, M.D.

The splint illustrated is used to
prevent hyperextension of the
fourth and fifth metacarpo-
phalangeal joints. It consists of a
one-inch wide contoured cuff made

of Orthoplast. It is fitted to the
hand so that full flexion of the
MP joints is allowed and the pal-
mar arch is maintained.

The cuff is secured by velcro

FIGURE 1
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which originates from the palmar
portion, crosses the web space be-
low the MP joint of the index
finger, and attaches onto the dor-
sal portion of the cuff. Originating
from the dorsum of the cuff are
two posts which extend over the
MP joints and terminate in semi-
rings at the mid-point of the
proximal phalanges of the fourth
and fifth digits. The posts and
semi-rings are immovable and act

orthotics and prosthetics

as a stop to the phalanges thus
preventing extension of the MP
joints beyond zero degrees. During
flexion of the MP joints, the posts
remain in position extending free.

The Orthoplast material allows
adequate rigidity to maintain the
form and position of the splint and
yet permits sufficient flexibility so
the splint does not interfere with
hand mobility.



Electrical

Response

and

Electromyograms of Up-

per-Extremity Muscles

in

Quadriplegics

by

Gerhard M. Doerr, M.D.'and Charles Long I, M.D’

INTRODUCTION

This study is intended to deter-
mine the feasibility of electrical
stimulation of forearm muscles in
quadriplegics and their use as
power to drive hand-forearm
orthoses. Specifically, an attempt
was made to answer the following
questions:

1. What is the nature and distri-
bution of paralysis in those mus-

' Research Associate, Ampersand Group
for Medical Engineering, Department of
Physical Medicine and Rehabilitation,
Highland View Hospital, Cleveland, Ohio.

* Director, Ampersand Group for Medi-
cal Engineering, Department of Physical
Medicine and Rehabilitation, Highland
View Hospital, Cleveland, Ohio.

20

cles of interest from the orthotic
point of view?

2. Can denervated (lower motor
neuron) muscles be comfortably,
safely and wusefully electrically
stimulated?

3. Can innervated but paralyzed
(upper motor neuron) muscles be
comfortably, safely and usefully
stimulated?

The idea of using an electrically
stimulated weak or paralyzed
muscle to power or drive splints or
braces has been applied in the
past. Liberson (1) and Gracanin
(2) stimulated the peroneal nerve
in hemiplegics to aid in dorsiflexion
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of the foot. In this laboratory,
Long (3) devised the electro-
physiologic splint for use on the
forearm muscles of quadriplegics.
Experimental work in this area is
in progress; Steinberger (4)
attempts to maintain denervated
muscle in functional condition by
continuing intermittent stimula-
tion with intramuscular electrodes.
Surface stimulation is used rou-
tinely in several European para-
plegic centers (5); continuous
electrical stimulation is applied to
entire muscle groups to maintain
activity and muscle volume until
recovery occurs or until it becomes
clear that the lesion is irreversible
and complete. Crochetiere (6) and
others at Case Institute of Tech-
nology have investigated the feasi-
bility of controlled electrical stim-
ulation of paralyzed muscle.
Vodovnik (7) has published data
on the efficiency and pain response
to different currents. It has been
our early clinical impression that
applications of electrical stimula-
tion in upper extremity orthotics
are not effective in providing use-
ful prehension, even within a
splint. The electrophysiologic
splint earlier described in this lab-
oratory has never been successful
clinically, as reported by Long
and Masciarelli. We felt it neces-
sary to review the basic electro-
neurophysiology of the forearm
muscles to determine retrospec-
tively the factors which might be
responsible generally for the ap-
parent failures, and to determine
whether the electrical stimulation
method could be improved.

orthotics and prosthetics

MATERIAL AND
METHOD

Eight patients with traumatic
quadriplegia were chosen at ran-
dom. Their injuries were as recent
as three months at the time of ini-
tial testing, and as old as six years.
In three patients, it was possible to
repeat testing several months
after initial testing. All patients
had a clinically complete, perma-
nent cord transection at the levels
given in their histories. All pa-
tients had almost symmetrical in-
volvement of both arms; there-
fore, all testing was done on one
arm only. None of the patients
had reconstructive forearm-hand
surgery. All patients had good
range of motion in the arms tested,
except one (E. B.) who had
moderate spasms and tightness,
with slightly restricted passive
range of motion,

No attempt was made to corre-
late findings with anatomic details
of injury, X-rays, or method of
treatment, such as laminectomy.

The following tests were done
on each patient:

1. Manual muscle test: Only
muscles testing fair or less were
used for further electrical testing.

2. Electromyography: To demon-
strate presence or absence of evi-
dence of denervation.

3. Strength-duration and
strength-frequency curves: To
demonstrate presence or absence
of denervation, the degree of de-
nervation, if present, and to com-
pare the findings with EMG evi-
dence.

A TECA constant current
chronaxie meter was used. No
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effort at elaborate skin preparation
was made, such as sandpapering
or cleaning the skin with ether.
The muscles tested were selected
on the basis of their usefulness
for hand-forearm orthoses. The
muscles most frequently tested
were  biceps, extensor carpi
radialis, extensor  digitorum,
flexor digitorum profundus or
superficialis.

No attempt was made objec-
tively to determine whether an
electrically stimulated, paralyzed
muscle is efficient enough to be of
practical wvalue; however, the
clinical observations and impres-
sions gained during the testing,
regarding strength, consistency of
response, and fatigue are reported.

The diagram (Table 1) shows
the possible combinations of
strength-frequency curves and
EMG findings. Absence of dener-
vation evidence on EMG with
fairly normal strength-duration/
strength-frequency curves indicate
an upper motor neuron lesion. De-
nervation on EMG, with denerva-

the lesion to be low motor neuron,
EMG evidence of denervation com-
bined with fairly normal strength-
duration/strength-frequency curves
indicates a mixed upper motor
neuron/lower motor neuron lesion.

Chronaxies were considered nor-
mal at any value falling under
1 millisecond.

Following is the list of patients
tested:

(Motor level indicates lowest
spared segment.)
I el

Car accident 11-24-65, age 19
Fracture-dislocation C5-6
Motor Level: C6, biceps good
plus extensor carpi radialis
fair, otherwise zero
Tested: Eleven months follow-
ing injury.
2. T.M.:
Diving accident 7-11-66, age 24
Dislocation C4-5
Motor Level: C4, biceps trace,
otherwise zero
Tested: Four months and ten
months following injury.
3. DB

tion type strength-duration/ Car accident 9-4-66, age 20
strength-frequency curves proves Fracture-dislocation C4-5
ELICITED RESPONSE
NORMAL DENERVATED
NO DENERVATION UMN "
o
=
w
DENERVATION MIXED LMN
TABLE 1
22 March 1969



TOTAL UMN MIXED LMN
T.L. 4 1 3
J.M. 2 1 1
D.B. 3 2 1
H.S. 3 2 1
E:B, 2 1 1
W.H. 3 2 1
D.P. 5 5
PiC. 3 2 1
TOTAL 25 4 8 13
TABLE 2

Motor Level: C4, all zero in-
cluding biceps
Tested: Three months and
eight months following in-
jury.
y HaBa
Diving accident 6-10-63, age 15
Fracture-dislocation C4-5
Motor Level: C4, all zero in-
cluding biceps
Tested: Three years and five
years following injury.
. E.B.:
Fell hitting forehead against
table edge 9-2-66, age 48
No bone injury demonstrated
Cord injury C4 level
Motor Level: C4-5, biceps
poor minus, otherwise zero
. W.H.:
Diving accident 6-6-61, age 15
Fracture-dislocation C5-6
Motor Level: C5, biceps good
minus, otherwise zero

orthotics and prosthetics

Tested: Six years following in-
jury.
T DB
Assaulted 12-10-67, age 44
Fracture-dislocation C6-7
Motor Level: C7-8, biceps nor-
mal, triceps trace extensor
carpi radialis good, flexor
carpi ulnaris trace otherwise

Zero
Tested: Three months follow-
ing injury.
8P

Car accident 5-22-65, age 22

Fracture-dislocation C5-6

Motor Level: C6, biceps nor-
mal, extensor carpi radialis
fair minus, otherwise zero

Tested: Three years following
injury.

FINDINGS

Table 2 shows the statistical
distribution of the upper motor
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neuron, mixed, and lower motor
neuron lesions. In the total of 25
muscles tested 4 were upper mo-
tor neuron lesions, 8 were mixed
lesions, and 13 were lower motor
neurcn lesions.

The chronaxie values are shown
in Table 3. They fall in line with
the appearance of the curves and
the classification of the muscles,
with two exceptions: 1) one high
chronaxie in a mixed muscle and
2) too low chronaxie values in
lower motor neurons muscles.

clear cut and consistent on re-
peated testing, immediately and
at a later date. There are only a
few areas really suggestive of a
“kink” in the strength-duration
curves; these are disregarded
since these muscles are not re-
innervating and the ‘“kinks” are
probably artefacts.

The motor points more or less
coincided with those given in mo-
tor point charts, but this was not
entirely consistent. Motor points
were usually quite critical and a

The  strength-duration and  matter of a few millimeters. Spill-
strength-frequency  curves are over to other muscles was often
TOTAL UMN MIXED LMN
Wil 4 0.4 40.0
50.0
50.0
IM, 2 0.14 10.5
2 18 ?
0.8 3 0.23 ?
0.17
3 0.23 1.75
>
H.S 3 0.55 0.28
5
3 025 2
0.3
E.B. 2 0.06 0.32
WH, 3 0.4
03
L.p. 5 8.0
10.2
10,0
2
5
P.C. 3 05 0.76
0.25
TABLE 3
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pronounced. This may have been
aggravated by the use of a large
pad for the reference electrode.
Spread along nerve trunks periph-
erally was present, especially in
testing the biceps. It was consist-
ently difficult to obtain good
strength-duration curves in the
triceps and extensor carpi radialis
muscles.

Most patients had no sensation
and therefore no discomfort, but
those with even slight sensory re-
turn complained of pain or at least
discomfort, especially with in-
creasing current. For instance, D.
P. was unable to tolerate strength-
frequency curve testing in the fin-
ger flexors and first dorsal interos-
seus. In this case there was
minimal muscle reaction in the
comfortable range of current, but
considerable discomfort with cur-
rents capable of eliciting satisfac-
tory contraction. Skin reddening
occurred regularly in the vicinity
of the motor point, especially af-
ter long testing due to difficulty
with the motor point.

orthotics and prosthetics

Table 4 shows the distribution
of the lesions in the different mus-
cles. Those muscles most useful
for clinical use in orthoses, using
electrical stimulation, such as bi-
ceps, finger flexors and finger ex-
tensors, were heavily mixed, or
lower motor neuron lesions. It was
observed that near normal chro-
naxia values and good strength-
duration curves did not necessarily
mean that the muscles were clini-
cally useful for electrical stimula-
tion. Many such mixed mus-
cles showed poor muscle bulk,
strength, endurance or excursion,
Fatique occurred, particularly in
muscles with poor response on
prolonged testing.

CONCLUSION

Lower motor neuron muscles
cannot be electrically stimulated
to orthotically useful function in
this series of patients. Upper mo-
tor neuron muscles react easily to
electrical stimulation, but are rel-
atively rare in traumatic quadri-
plegia. Some mixed muscles show
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fairly good  strength-duration
curves, sometimes almost ap-
proaching upper motor neuron
muscles in their reaction. Most
others are closer to a lower mo-
tor neuron muscle in their reac-
tion. Some show relatively high
chronaxie values in spite of good
shape of the curve, suggesting
high current requirements, pos-
sibly leading to pain and/or burns,
if functional contraction levels are
to be reached.

These findings strongly suggest
that electrical stimulation will not

form a suitable source of driving
power for the paralyzed muscles
of quadriplegics in general. Iso-
lated instances of specific, stimu-
latable muscles may occur, but
practical use of electrical stimu-
lation in multi-joint systems seems
impossible. Work on the serial
stimulation of denervating mus-
cle, beginning immediately after
injury, should be pursued to see if
this apparently impossible situa-
tion can be changed by stimulation
therapy.
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As a result of a two-year study
carried out by the Institute of Re-
habilitation Medicine of the New
York University Medical Center,
a relatively under-emphasized as-
pect of the total rehabilitation
need of the disabled patient was
developed. This was an evalua-
tion and training program to as-
sist patients in acquiring the most
efficient telephone equipment or
combination of equipment which
best meets their physical needs.
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orthotics and prosthetics

BACKGROUND OF THE
STUDY

In 1965, representatives of the
American Telephone and Tele-
graph Company and the Institute
of Rehabilitation Medicine dis-
cussed the problem of providing
adequate and efficient telephone
service for customers who had up-
per-extremity disabilities. These
discussions led to the sponsorship
by the American Telephone and
Telegraph Company of a two-year
cooperative investigation into the
telephone service and equipment
needs of the motion handicapped.

PURPOSE OF THE STUDY

The purpose of the study was to
investigate the use of standard
telephone equipment in meeting
the needs of the disabled for tele-
phone service. All of the pres-
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FIGURE 1—THE ABOVE-ELBOW AMPUTEE: A) Although the APRL hand may be used by
this amputee to hold a regular telephone receiver, the weight of this hand, together with the
abducted position of the arm and the necessary slight turn of the head, makes this an un-
comfortable position to hold for a lengthy period of time.

ently available equipment was
tested to determine:

1. Which  readily available
items of equipment could be used
by persons with a specific disa-
bility without the need for modi-
fications.

2. Which equipment required
only simple modifications to be-
come usable.

3. How many disability cate-
gories would require the develop-
ment of entirely new equipment
to achieve independent use of the
telephone.

4. Would such new equipment,
if indicated, be feasible to de-
velop on a standard basis, when
compared to the number of dis-

28

abled and disability categories
which required such specializa-
tion of equipment, or should
these requirements be met on a
special basis.

It was hoped that specific
equipment and specific disabili-
ties could be matched, thus al-
lowing easier accommodation of
patients by the telephone com-
panies. The types of disabilities
were classified into broad cate-
gories, and the special needs for
telephone service of the individ-
uals so handicapped were out-
lined.

The results are to be published
in two information manuals; the
first, for the Bell Telephone Sys-
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tem, to assist the Bell System
representative in evaluating and
equipping the handicapped cus-
tomer; and the second, a Rehabil-
itation Monograph published by
the Institute of Rehabilitation
Medicine, to provide information
for rehabilitation center person-
nel to assist them in evaluating
the needs of the disabled for tele-
phone service and making them
aware of the types of equipment
and modifications that are avail-
able to the individual patient.

METHOD AND SCOPE OF
THE STUDY

Three hundred and five pa-
tients representing the full range

of diagnostic categories which re-
sult in upper-extremity disabili-
ties were extensively evaluated
and studied. They were first
tested using the regular available
telephone equipment following
the normal pattern of use. The pa-
tients were tested at the hospital,
at home and at their places of
employment.

Each patient was evaluated in
detail for his residual functional
motion, his performance using the
different types of equipment, and
his vocational and social need for
independent use of the telephone.
In addition, the individual tech-
niques which the patients had de-
veloped to give them independent
use of the telephone were evalu-

FIGURE 1—B} The Wear-it-or-Hold-it Handset is lighter in weight than the standard re-
ceiver. But its use is also precluded by the abducted position of the arm and the excessive
rotation of the head necessary for placing the sar and mouth to the set.

orthotics and prosthetics
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ated and, if feasible, were used
as an evaluation technique and
instruction method for similarly
disabled patients.

Each item of equipment was
evaluated for its physical require-
ments for normal operation. This
information was correlated with
the data received from the evalu-
ation of the functional motion and
the ability to perform of the pa-
tients with a wvariety of upper-
extremity weaknesses and deform-
ities. From this data, some
criteria was established whereby
items of equipment could be
matched to the disability of the
individual patient.

RESULTS OF THE STUDY

Upon completion of the study,
the following general conclusions
could be reached:

1. It is technically possible to
provide a usable telephone instal-
lation for almost any person with
upper-extremity  disability by
combining appropriate telephone

equipment with the patient’s
self-help devices (prosthetic
hooks, activities-of-daily-living

splints, tenodesis splints, etc.).
The available Bell equipment
was found to have the potential,
unmodified or with only slight
modifications, for meeting the
needs of all but a very few.

The study disclosed that stand-

FIGURE 1—C) A shoulder rest attached to a regular receiver provides appropriate assistance
to the user of an APRL hand. The shoulder rest will not displace when it can lodge against

the proximal edge of the socket.
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FIGURE 1—D} Holding a standard receiver in a prosthetic hook to the ear on the same side
necessitates an abducted position of the arm. Holding the handset in the distal curve of the
hook and placing it at the opposite ear allows a more comfortable position for a prolonged
conversation. The handset must be placed into the hook by the other hand.

ard equipment could be used in
four distinct ways:

—in the normal manner, with-
out the need for special devices
or instrument positioning.

—in an unconventional way, by
the repositioning of the appara-
tus. For example: The quadri-
plegic who finds rotary dialing
less difficult to use by turning the
telephone set around.

—with minor equipment modi-
fications. For example: A lever
placed over a pinch-operated
turnbutton switch thus allowing
operation of the switch by lever
pressure rather than the more
sophisticated and often physically
lost pinch mechanism.

orthotics and prosthetics

—using the equipment for a
purpose other than which it was
originally designed and used. For
example: Using a line button as
an “off-on” switch allows call con-
nections and disconnections
merely by pushing the button.
This allows the patient to leave
the relatively heavy receiver per-
manently off the cradle.

2. Though the ability to use a
telephone independently  de-
pended to a large extent on the
choice of equipment appropriate
to the patient’s physical function,
the technique employed to oper-
ate the equipment was found to
be of equal importance.

3. The study gathered impor-
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tant information about the equip-
ment per se, such as the amount
of pressure needed to operate the
individual levers and buttons, the
shapes and sizes of these levers
and buttons, and the weight and
shape of the telephone equipment
which needs to be lifted and
grasped by the patient. Such in-
formation should be helpful when

future equipment is designed for
use either by normal or disabled
persons.

4. Many patients required de-
vices to hold the receiver to the
ear. Two types of holding arms
were found to be of value during
the study. This type of equip-
ment is not ordinarily furnished
by the telephone companies but

FIGURE 2—SPEAKERPHONE TELEPHONE: A) G. H. is a spinal cord quadriplegic. The high
level of his injury left him with the ability to move his arms only by shoulder eievation. With
the aid of balanced forearm orthoses and ADL long opponens orthoses with attachments, he
is able to use the control stick of his motorized wheelchair (1), to type, to operate a tape re-
corder {2), an electric page turner (3), and to use a Speakerphone telephone. A Speakerphone
consists of a transmitter unit and a loudspeaker unit (the dial is provided by its associated
regular telephone). The phone is switched “on” and “off” by pressing buttons on the trans-
mitter. The workplace is arranged for maximum efficiency and accessibility from a wheelchair.
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FIGURE 2—B) G. H. can exert a downward force of 1'% Ibs. by the pencil secured to his right
hand and 1 Ib. by the pencil in his left, so the push button Touch-Tone dial (1) was located
under his right hand. Although the Speakerphone “on-off”’ buttons on the transmitter can be
depressed by a pencil after they have been fitted with enlarged tops, a paddle-lever device
(2} into which the transmitter fits is more appropriate for G. H. The device reduces the op-
erating force required and, by providing a wide surface to contact, allows G. H. to approach
and operate the telephone most easily. The volume-control knob has been replaced by a
wheel (3) to allow its adjustment by pencil. The microswitch for the tape recorder {4) may be
seen in front of the Speakerphone transmitter. The loudspeaker (5) of the Speakerphone in-
corporates no controls and could be placed out of the immediate work area.

is available through commercial
sources.

5. While it was possible to clas-
sify the types of disabilities into
broad diagnostic categories, there
was little correlation between
these diagnostic categories and
the types of equipment which the
patients found to be the most use-
ful and serviceable. The varia-
tions in physical function, even
among patients with the same di-
agnosis, clearly showed that each
patient must be evaluated indi-
vidually as to his needs for tele-
phone equipment.

orthotics and prosthetics

DISCUSSION

In general, it can be said that
all persons who are able to com-
municate orally should be able to
initiate and terminate a tele-
phone call when properly evalu-
ated for the types of equipment
that best compensates for their
physical deficit. All patients who
can grasp or hold a receiver have
the potential to use a rotary dial,
with the exception of those who
have a visual perceptual problem
or those who cannot sufficiently
control their involuntary tremors
and athetoid movements.
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The great majority of patients
will be able to dial without as-
sistance as pushbutton (Touch-
Tone®) service becomes more uni-
versally available.

Successful use of a rotary dial
requires muscle strength in the
arm (or neck and trunk), equip-
ment which offers a minimum of
resistance, the employment of an
appropriate technique which best
corresponds with the patient’s dis-
ability, and the training in the
development of this skill. Fewer
severely disabled are able to use
a rotary dial as opposed to the
more easily managed Touch-Tone
system. Where no form of dial is
usable because of the severe loss
of function, an arrangement often
may be made whereby the tele-
phone operator can be reached
through one simple motion and
the calls then made verbally with
the assistance of the operator.

A basic problem which the
study hoped to overcome through
the publication of the manuals
was that when a disabled person
or those concerned with his re-
habilitation called the local tele-
phone company for assistance,
there was no guide or information
available to the companies to
help them assist these people
with their individual problems.
Frequently, the only recourse was
to call in the engineers of the Bell
System to devise a special instal-
lation for the one disabled person.
This was a time consuming and
inefficient process, and one that
resulted in extra expense both for
the patient and to the Bell Sys-
tem. This study has shown that
there is far less need for elaborate
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special installations than had
been assumed. Simple modifica-
tions of standard equipment and a
better understanding by the tele-
phone company representative of
the disability of the patient
should suffice in most instances.

It was found that standard Bell
System equipment was available
to answer many of the prob-
lems about which rehabilitation
workers have long been aware.
For example, holding arms to hold
the receiver to a patient’s ear
have been commercially available
for some years, but the methods
used to connect and disconnect
calls have been crude. Often
heavy metal bars or ‘kiddy-
proof”’ guards were used to keep
down line buttons. This study
showed that the line transfer
switch on a two-line telephone or
the line buttons on a six-button
telephone can be used for this
purpose and solve this problem.

A receiver which weighed only
8% ounces was found to be more
suitable for some patients. It was
used in many instances where
the regular 112 ounce receiver
proved to be too heavy. ;

Some of the newer items o
equipment, such as the light-
weight headset and the Card
Dialer were found to provide the
answer to cases that could not
previously be helped.

Because the full range of Bell
System equipment was evalu-
ated, information is now available
to enable the disabled person to
choose telephone equipment suit-
able to his needs. As mentioned
above, this information is to be
distributed throughout the Bell
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System in the form of a manual.
It is designed to assist the Bell
representative to fully evaluate
and provide for the needs of the
disabled customer. For use in lo-
cal rehabilitation centers, a mono-
graph will be published by the
Institute of Rehabilitation Med-
icine in September of 1968 and
this will outline an evaluation
technique and full equipment
survey which should prove in-
valuable to the occupational
therapist and vocational coun-
selor.

The Bell System telephone
equipment used in the study is
similar in function to the tele-
phone equipment employed by
the many independent telephone
companies, Thus the findings of
the study are broadly applicable
throughout the United States and
not just in the territories served
by Bell System operating tele-
phone companies. And there are
well established routines whereby
copies of Bell System printed ma-
terial—such as the information
manual on service for the handi-
capped—can be purchased by in-
dependent telephone companies.

orthotics and prosthetics

SUMMARY

A two-year cooperative study
was conducted at the Institute of
Rehabilitation Medicine of New
York University Medical Center
under the sponsorship of the
American Telephone and Tele-
graph Company to evaluate the
telephone equipment available
and its ability to be successfully
used by the handicapped. It was
found that it is technically pos-
sible to provide telephone serv-
ice to all disabled persons with
neuromuscular involvement or
absence of all or part of the upper
extremities. The study resulted
in the publication of two manuals
which provide information that
allows the needs of the disabled
person for telephone service to be
evaluated and met, both in the
community and in the rehabilita-
tion centers of the country. It also
resulted in the perfection of an
evaluation technique for rehabil-
itation centers under the direc-
tion of the Occupational Therapy
department to functionally evalu-
ate the needs of the patient and
prescribe the most efficient tele-
phone equipment for his use.
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Direct Forming of Below-
Knee Patellar-Tendon-
Bearing Sockets with a
Thermoplastic Material

by

The Staff’

INTRODUCTION

Research and development
groups especially in Toronto, Mi-
ami, and New York have recently
been using thermoplastic mate-
rial which when softened can be
applied on the body to form or-
thotic or prosthetic sockets. Sock-
ets for both fracture braces and
artificial limbs have been made
with these materials.

Noted has been the particularly
successful employment of tubes

'This article was submitted by Mr,
Anthony Staros, Director of the VA Pros-
thetics Center, New York, N. Y., on be-
half of his staff who performed the research

and development work underlying the pro-
cedure described.
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and sheets made from a material
called POLYSAR* X-414 syn-
thetic rubber, a resin available
from the Polymer Corporation of
Sarnia, Ontario, Canada. Johnson
& Johnson of New Brunswick,
New Jersey, has made this ther-
moplastic available in sheet form.
Recently, Delford Industries of
Middletown, New York has been
extruding tubes made from Poly-
sar X-414; such tubes are now
available from the U. S. Manu-
facturing Company of Glendale,
California.

* Registered Trade Mark of the Polymer
Corporation Limited.
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Presented in this article is a
description of the use of tubes
made from this particular syn-
thetic balata (rubber) in direct
forming of sockets on below-knee
amputation stumps. An evalua-
tion of this procedure and of the
material is now being conducted
by the Committee on Prosthetics
Research and Development, Na-
tional Academy of Sciences—Na-
tional Research Council. In addi-
tion, five clinic teams in the
United States are fitting patients
following the described procedure.
New York University’s Pros-
thetic Research Study is evaluat-
ing the use of the thermoplastic
tubes in forming below-elbow
sockets directly on amputation
stumps. It is expected that these
evaluations will proceed expediti-
ously and that sometime during
1969 results can be made avail-
able to clinicians and practition-
ers throughout the world.

Mr. Henry Gardner of the VA
Prosthetic Center presented a
demonstration of direct forming
at the 1968 National Assembly of
the American Orthotic and Pros-
thetic Association and it was felt
desirable to support that presen-
tation with the material presented
here. Eventually, after the evalua-
tions described above are com-
pleted, step-by-step manuals will
become available. Hopefully, uni-
versity and college educational
programs will consider presenting
this or a similar technique in
their curricula.

In the meantime we should like
prosthetists and orthotists to give
some consideration to the infor-
mation contained in this article.

orthotics and prosthetics

We believe that this procedure
or one like it with the same ma-
terial can expedite the provision
of prostheses for patients who
now sometimes have to wait an
excessively long time for a limb.
The prosthesis as described
seems to offer improvements over
present types of temporary pros-
theses; we also believe that there
are possibilities for using this
type of device in ‘‘semi-perma-
nent” and definitive prostheses.
Most important, however, is the
fact that amputee rehabilitation
may be realized at a much faster
rate.

SIGNIFICANCE OF THE
METHOD

Our experience suggests that
use of tubes made from Polysar
X-414 synthetic rubber in the
direct forming of below-knee sock-
ets will expedite prosthetic care
of patients. The presently de-
scribed method of direct forming
can be used at least for temporary
below-knee sockets in conjunction
with a metal skeletal (pylon)
structure. Moreover, it seems pos-
sible to use the same plastic in
forming sockets for definitive
prostheses, provided a reasonably
simple cosmetic treatment can be
applied to the skeletal structure.

With cases for whom so-called
temporary prostheses may be
used, it is often desirable to ren-
der a cosmetic treatment to the
limb either while a permanent or
definitive prosthesis is being
formed or for the period when pre-
scription of a definitive limb is
questionable. The method of fin-
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ishing described here might be
used for such situations.

Some researchers are interested
in the possibility of using the
socket-forming method described
here, or a modified method with
the same material, to form sockets
at some point in the immediate
postsurgical  prosthetic  fitting
routine. We are certain that at-
tempts will be made to use this
particular synthetic rubber or a
material like it at the time of the
first rigid dressing change. Indeed
several research groups are in-
terested in the possibility of using
this material in tubular form for
the first rigid dressing. Careful
and very deliberate technique de-
velopment is certainly required
before such applications become
routine.

The possibility therefore exists
of developing a thermoplastic
rigid dressing which could grad-
ually be modified to a below-knee
weightbearing socket for early am-
bulation, Then it can be subse-
quently altered as needed for the
definitive socket. The same ‘“py-
lon” structure can be wused
throughout, from time of surgery
up to and including employment
of the definitive prosthesis. Be-
cause of the ability to alter the
contours of a thermoplastic
socket through post forming, and
also because the ‘“pylon” struc-
ture contains alignment adjusta-
bility, practitioners may event-
ually have available a reasonably
adjustable prosthesis as amputee
stump changes take place and as
amputee capability 1mproves.
The prosthetist can thus alter

38

the biomechanics of the pros-
thesis as needed through changes
both in fit and alignment. And
later during the use of the de-
finitive prosthesis, the ability to
adjust both fit and alignment
would be beneficial in allowing
simple corrections to overcome
some of the socket comfort prob-
lems normally seen in clinics.

Thus, forming sockets directly
on amputation stumps is a po-
tentially valuable procedure of-
fering possibilities for improved
socket fit, easier socket modifica-
tion, and substantial reduction in
fabrication time. The techniques
may also be more readily mastered
than those used for fabrication in
the conventional manner, as when
an intermediate plaster-of-Paris
replica must be formed.

The direct-forming process de-
pends on the use of a material
which: (a) is plastic at tempera-
tures moderately above ambient
but requires reasonably high
temperatures to soften subse-
quently; (b) is easily worked un-
der conditions found in most limb
shops; (¢} has a “poor memory”,
i.e., once set, it should not change
its shape; (d) exhibits minimum
“creep”’ or deformation under load
even at temperatures slightly
above body temperature; (e) is
non-toxic; (f) has a reasonable
strength-to-weight ratio; and (g)
is reasonably flexible in its “hard-
ened” state.

THE MATERIAL, POLYSAR
X-414

POLYSAR X-414, a synthetic

similar to natural rubber, pos-
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sesses most of the necessary
properties listed above. At tem-
peratures between 160 degF and
180 degF it becomes plastic. It
doesn’t give up its heat readily and
thus can be applied to the ampu-
tation stump within a minute or
two after softening. It remains
reasonably plastic after its sur-
face temperature drops twenty to
thirty degrees. When plastic, it
exhibits extraordinary cohesive
properties.

Laboratory tests indicate that
after it cools and becomes non-
plastic, it maintains its shape
even under stress and subsequent
heating to temperatures 120 degF.
Other tests have shown that con-
ventional fastenings, rivets, and
screws are adequately retained so
that it is possible to use all con-
ventional components and acces-
sories with sockets made using
this particular synthetic rubber.

Clinical findings indicate that
the sockets will remain durable
provided excessive heat exposures
are avoided. Leaving the limb in
the sun, in the trunk of a car on a
hot day, or leaning against a house
radiator can cause distortions. Am-
putees should be cautioned about
such situations.

Excessive exposure to perspira-
tion may also cause erosion of the
material after about a year. Nor-
mally, stump socks will act as
adequate barriers.

The synthetic rubber is quite
flexible, not presenting the rigid,
unyielding socket chamber typical
of most plastic laminates. Indeed,
this characteristic of the thermo-
plastic used in this procedure may
be one of its major advantages.

orthotics and prosthetics

THE DIRECT-FORMING
METHOD

Using tubes made from this
resin, forming of a socket directly
on the stump is reasonably simple.
One step with this material is
equivalent to the whole process
of fabricating a conventional
socket, thus making it unneces-
sary to: (a) make a plaster-of-Paris
wrap cast; (b) pour a positive cast;
(c) modify the positive cast; and
(d) laminate. These steps with
modified stump replicas are cer-
tainly error prone, based on hand-
formed contours. It seems desirable
to eliminate these and the lamina-
tion process in forming artificial
limbs.

Regardless of the material used,
obtaining a perfect replica of the
below-knee stump is extremely
painstaking. Even if it were sim-
ple, such a replica would not rep-
resent the best biomechanical
shape for sound weight-bearing
and control. When casting the
stump, consideration must be
given not only to the distortions
caused by pressures upon the pas-
sive stump mass but also to the
special requirements of weight-
bearing and control during am-
bulation.

When using conventional hand-
casting procedures, the stump is
subjected to pressures of unknown
magnitude and distribution yield-
ing a contour which may provide
the proper forces for prosthesis
control and support of body
weight in the socket. However,
when the stump is subjected to
equal pressure as in the method
described here, deformations will
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take place as a function of the re-
sistive characteristics of the un-
derlying tissues. The bony tissues
of the stump will tend to protrude
more as the soft tissues are com-
pressed. (The pressure on the
fleshy tissues will tend to reduce
any edema present; the socket con-
tour so determined will then main-
tain some control of edema.)

By employing uniform pressure
application, maximum advantage
can be taken of the more stable
(less resilient) areas of the stump
by a concentration of the higher
portion of the required support
and control forces in these areas,
on surfaces such as the ligamen-
tous structures of the patella and
the condylar flares of the tibia.
Then, during ambulation, the
horizontal control forces acting
about the stump will be com-
bined vectorially with the vertical
support forces. The resultant
forces act roughly normal (at 90
deg) to the broad sloping condylar
surfaces of the stump, a desirable
condition which minimizes the
shear forces.

Experimentation with various
pressure-casting  methods  has
been carried on for several years.
In 1958, Mr. Paul Leimkuehler of
Cleveland, Ohio used a vacuum
system for casting below-knee
stumps. His system was based
upon the “dilatancy’” principle.
In 1960, Mr. Colin McLaurin then
at Northwestern University ex-
perimented with a hydraulic

method of pressure casting. In
1963, Mr. T. Meyer of Detroit,
Michigan also used a hydraulic
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method of casting. All of these
methods required the use of a can-
nister or rigid pressure chamber
and a casting stand. The com-
plexity of the techniques dis-
couraged further development.
With the availability of materials
such as Polysar X-414, a renewed
effort was made to develop an ade-
quate pressure-casting method.
This led to the design and ap-
plication of a pneumatic pressure
system.*

The pneumatic pressure-form-
ing apparatus presented here is
designed to control the external
pressures used to form the plastic
socket over the below-knee am-
putation stump. Although wide-
scale clinical results of pressure
molding are not yet available,
limited experience suggests that
the pneumatic pressure method is
a great improvement over current
socket forming and casting meth-
ods since (1) pressures are better
controlled, (2) variations in hand
and finger pressure of the pros-
thetist are eliminated, (3) rep-
licas or sockets need very little
modification, (4) the system can
be used with the patient seated
Or even supine, as on a postsurgi-
cal recovery table, and (5) the
results are reproducible.

In this procedure, a synthetic
rubber tube is heated to a tem-
perature of 180 degl and pulled
over the protected stump (Fig. 1).
The pneumatic pressure sleeve,
when placed over the plastic
socket material and inflated under

* Actually a (partial) vacuum system
yielding the same pressure differential
could be used as well.
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FIGURE 1—Softened Plastic Socket Material on Stump Before Pressure Application.

a controlled pressure, applies
the compression needed to form
the plastic material intimately
about the stump contours.

FORMING EQUIPMENT

The pneumatic pressure sleeve
is a double-walled cone of small
taper which is large enough to fit
over the largest knees and stumps.
The inner and outer walls are con-
nected at the top forming an air-
tight closed-end conical sleeve
18 in. long (Fig. 2). Air is intro-
duced into the pressure sleeve
chamber by means of a bicycle
pump. An air gauge with valve is
inserted in the line for observa-
tion and control of the pressure
magnitude. When air is introduced

orthotics and prosthetics

into the sleeve, the diameter of the
outer wall enlarges only slightiy
with expansion further restricted
by a 5-ply wool stump sock placed
over the pressure sleeve. The
inner wall however moves inward
freely thereby tending to close
the conical opening and applying
pressure on the synthetic rubber
tube on the stump.

PREPARATION OF THE
PATIENT FOR SOCKET
FORMING

A careful evaluation of the
stump must be conducted prior to
forming the socket. All stump
characteristics, especially condi-
tions which require special con-
siderations for socket comfort,
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FIGURE 2--Pneumatic Prassure Forming Apparatus. On the right, the rubber inner
slegve over whigh the svnthatic rubber tube is placed. On the left, the prassure sleeve
with pump and gauge.

must be noted. Other usual pros-
thetic data such as the measure-
ments required for the fabrication
of the prosthesis are also essential.

With the patient seated, a
lightweight cast sock is applied
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snugly (Fig. 3). To maintain ten-
sion, the top of the sock is
clamped to elastic straps equipped
with Velero loops for attachment
to a mating section of Velcro hooks
fixed to the back of the patient’s
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chair. The clamps are attached
medially and laterally at the top
of the sock.

The stump end is capped with
a Y-inch thick soft-felt pad to
form an extension (Fig. 4). The
edges of the pad are skived; it is
also split radially for easy con-
touring over the stump end. A
series of pads ranging in diameter
from 3 to 4% inches in Y2-inch
increments will accommodate the
various stump-end sizes. Regard-
less of the size, an uncut center
of at least one and one-half inches
diameter is left.

The pad should not be perfectly
circular. A slight anterior pro-
jection should extend beyond the
circular contour to cover the an-
terior distal tibia. The anterior

border of the cap is then posi-
tioned to provide a distal continu-
ation of the tibial crest line and
forrn a relief for the end of the
tibia,

A strip of felt cut to form a tib-
ial crest relief is positioned from
the superior border of the tibial
tubercle extending distally over
the capped end of the stump (Fig.
5). The portion of the tibial relief
pad over the tubercle is made ap-
proximately 1% inches wide and
tapered down to a %-inch width
for the entire length of the tibial
crest relief. All edges are care-
fully skived. The felt pads are
attached to the cast sock with
medical adhesive. A second light-
weight cast sock is pulled snugly
over the tibial relief and extension

FIGURE 3—Application of Lightweight Cast Sock.

orthotics and prosthetics
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FIGURE 4—Application of the distal pad. Medical adhesive spray is used to form the
bond of pad to cast sock.

FIGURE 5—Placement of the Relief for the Tibial Tubercle and Tibial Crest.
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FIGURE 6—Stump with Rubber Sleeve Applied.

and fastened in the same manner
as the first sock.

A rubber sleeve is then pulled
over the stump (Fig. 6). The top
edges of the rubber sleeve are at-
tached to the waist belt to hold
the rubber and stockinette under
a constant tension. The end of the
rubber sleeve must be pulled up
into firm contact with the stump
end. At this point, the stump is
covered by two lightweight cast
socks and the rubber sleeve, a
total thickness equivalent to that
of the five-ply wool stump sock
the patient is expected to wear
with the socket.

The anterior-to-posterior knee
measurement is recorded at the
level of the patellar tendon using
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the VAPC knee calipers (Fig. 7).
The medial-to-lateral dimensions
of the epicondyles of the femur
are measured in the same manner.
These dimensions are useful in
determining the accuracy of the
socket. The maximum depth of
the patellar ledge is determined
by the measurement made at this
time.

SOCKET FORMING

A suitable section of Yi-inch
wall synthetic rubber tubing is
selected. Its length should be ap-
proximately 1'% times the dis-
tance measured from the top of
the knee to the end of the ex-
tension cap (Fig. 8). The diameter
of the tube selected should be
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FIGURE 7—Maeasuring Stump Dimensions with the VAPC Calipers.

one-third of the mid-stump cir-
cumference.

The tube end is capped prior to
direct forming (Fig. 9). The end of
the tube is made plastic with a
heat gun and shaped into a round
cylinder. When cooled, the end of
the tube is sanded even on a disc
sander, The sanded surface of the
tube end is then cleaned with
trichloroethylene to promote bond-
ing. Also the surface of a flat piece
of Y4 inch synthetic rubber is
cleaned so that it may be bonded
to the tube end. The flat section
is heated in an oven or with a
heat gun to approximately 180
degF. The tube end and the flat
section are placed together which
produces a bond. A Ys-inch hole
is drilled in the center of the tube
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cap to permit air escape during
direct forming. The cap is trimmed
to match the outer contours of
the tube. The inside surfaces of
the tube are -carefully cleaned
to remove all plastic dust created
by cutting and drilling. When
heated, the dust will cohere to
the inner walls causing undesir-
able irregularities in the surface.

The capped tube thoroughly
free of dust is softened by immers-
ing it completely in water heated
to a temperature of 180 degF. or
just under the boiling point for 4
to 6 minutes. The inner walls of
the heated tube must be pre-
vented from touching since they
will cohere instantly. This may be
prevented by standing the tube on
the end in the water container.
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After heating, the tube is re-
moved from the container. The ex-
terior surface of the rubber sleeve
on the stump and the interior sur-
face of the thermoplastic sleeve
are lubricated with I.M.S. silicone
spray.

Part of the tube is preshaped
into a cone prior to placing it over
the stump. With the hands to-
gether (palms out), the upper half
of the tube is stretched into a cone
to facilitate slipping it over the
knee (Fig. 10). With a light grip
on the tube sides (with the palms
of both hands), the tube is pushed
onto the stump and carriad up
over the knee (Fig. 11).

The upper socket borders are
trimmed with a pair of bandage
shears leaving the posterior bor-

ders approximately "2 inch higher
than required, for later rolling
out of the material to form a re-
lief for the ham strings. The an-
terior socket border is cut above
the superior pole of the patella
leaving the medial and lateral
walls 1 in. higher (Fig. 12). It is
desirable to wait a few minutes,
permitting the temperature of the
tube to drop slightly, before pull-
ing the pressure sleeve over the
plastic tube.

The pressure sleeve has two
straps attached to its proximal
border. The straps are made from
the “loop” part of the Velcro, and
when passed around behind the
patient’s chair, are mated with a
“hook™ strap of Velcro, affixed to
the back of the chair. To main-

FIGURE 8—Selecting the Proper Length of Tubing.

orthotics and prosthetics
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FIGURE 9—Tube end capped prior to direct forming.

tain tension on the strap, the pa-
tient must be seated as far back
as possible on the chair.

The conical pressure sleeve is
pulled up over the stump and
knee to touch the end of the
capped tube. The pressure sleeve
straps are placed around the chair
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back and fixed to the mating
Velcro. The pressure sleeve cover
(a 5-ply wool stump sock) is pulled
snugly over the pressure sleeve
and fixed by straps to the Velcro
on the back of the chair. A loop
of Velcro material is wrapped
around the top of the stump sock
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FIGURE 11—Application of the Tube to the Lubricated Sleeve on the Stump,
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FIGURE 12—Trimming the Upper Socket Borders Before Pressure Molding.

to hold the sock snugly against
the thigh. The pressure sleeve is
then inflated (Fig. 13). Pressure
of 1% psi or 80 mm Hg is main-
tained for approximately 15 min-
utes before removal of the sleeve
and the socket.

An adjustable pylon is prepared
with a wood socket attachment
block 1'2 inches thick and 3 in.
in diameter. The wood block is
tapered to form a slightly smaller
diameter around the bottom. Then
the wood block is fastened per-
manently to the pylon with bolts
and cement.

Before the socket is mounted
upon an adjustable pylon with a
foot for dynamic alignment and
walking trails (Fig. 14), a 6-inch
long section of 3 in. diameter
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plastic tubing is heated and
bonded around the lower socket
following the same procedure used
in bonding the tube end. Before
bonding, the end of the thermo-
plastic tube is stretched to provide
a generous clearance about the
lower socket. Inadvertent touch-
ing of the tube to the socket will
result in a weld preventing the
proper placement of the tube on
the socket. This placement is
critical to achieve the planned
initial socket flexion between
socket and pylon.

The plastic tube extending
distally from the socket is fitted
over the wood pylon attachment
block. The tube is taped tightly
to the wood block and permitted
to cool. Any excess tubing extend-

March 1969



ing below the wood can be
trimmed while the plastic is still
soft (Fig. 15). After it hardens,
the tube is fastened permanently
to the wood block with four wood
screws set through the plastic
into the wood at 90 deg. angles to
one another.

SOCKET MODIFICATIONS

A heat gun is used to modify
the socket. To focus the output of
the heat gun, a metal cone is made
to fit over the end of the gun (Fig.
16).

The hand should be placed in-
side the socket against the sur-
face to be modified. Heat is di-
rected to the immediate area from
close range until the heat is

sensed by the fingers through the
socket wall. Large areas should
not be heated nor should heat be
directed against the socket for a
prolonged period of time.

Excessive  temperature  will
cause the plastic to boil and dis-
color. When molding for a pres-
sure point, one finger should press
from inside the socket, and the
surrounding areas should be sup-
ported on the outside of the socket
with the fingers of the other hand.
After the molded area has cooled
sufficiently to retain its shape,
the socket should be chilled with
cold water or refrigerated for a
short period of time to re-set the
plastic. Caution must be exer-
cised to avoid heating the entire

FIGURE 13—Application of Pressure to Pressure Sleeve Which Has Been Covered
with a 6-Ply Wool Stump Sock.

orthotics and prosthetics
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FIGURE 14—Socket and Pylon with Connecting Plastic Tube.

socket by holding the heat gun
near the intended spot to be
molded. The heat should be con-
centrated on the one spot until
the pressure applied with the fin-
gers on the hand inside the socket
causes the material to yield.

A similar procedure should be
followed if a more pronounced
patellar-tendon ledge is required.
The previously obtained A-P
measurement will determine the
depth of the patellar ledge. For
patients who have previously worn
prostheses, the A-P measurements
obtained by caliper are used to
determine the depth of the ledge.
For patients who have had recent
amputations, the patellar-tendon
ledge is not molded to the maxi-

mum depth in one adjustment.
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Instead 3 or more adjustments at
intervals of one month should be
made until the recorded A-P di-
mension is reached.

The posterior socket border is
heated and rolled out to form a
smooth radius for comfortable
knee flexion (Fig. 17). The pos-
terior socket level is maintained
approximately Y inch above the
patellar tendon level.

Several kinds of PTB suspension
can be provided with this socket.
The socket can be trimmed at the
regular PTB level and a separate
cuff used above the knee. Or a
suprapatella and strap suspension
combined with supracondylar sus-
pension can be provided as follows:

the patient’s stump is covered
with a cast sock and a snug fitting
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rubber sleeve. The medial and
lateral socket walls above the
level of the upper border of the
patella are softened by holding
the socket bottom up in hot water
to this depth. The socket is
placed on the patient; then the pa-
tient is seated in a chair with his
knee flexed at approximately 45
deg. and his stump pushed
firmly into the socket. The plastic

FIGURE 15—Socket Joined to Pylon by
Bonded Plastic Tube.
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is molded firmly against the thigh
over the condyles (Fig. 18).

If during the molding process
a line of demarcation develops be-
tween the soft and hard areas,
that edge should be warmed with
a heat gun.

To accommodate the supra-
patellar strap, two rectangular
slots with their long axes parallel
to the socket’s long axis are placed
in the socket on each side of the
quadriceps tendon and at right
angles to the intended path of the
strap. To increase the effective-
ness of the suprapatellar strap,
the elastic strap is positioned so
that its inferior border passes
across the upper edge of the pa-
tella (Fig. 19). The slots should be
angled slightly forward at the
bottom to permit the strap to
rest flatly against the anterior of
the thigh.

After the patient has been fitted
and the prosthesis aligned, the
bottom of the socket chamber
should be foamed to obtain a
total-contact fitting. Three 5 in.
holes are drilled through the
socket wall where the extension
was blended into the stump con-
tour. A P. V. A. cap is formed over
the stump sock-covered stump
end. A foam mixture is prepared
and poured into the socket (Fig.
20). The patient’s stump is in-
serted into the socket and then
the patient stands in the socket
until the foam has set. The foam
mixture may vary, depending upon
the type of stump and condition of
the distal tissues. Usually, a com-
bination of foam and R.T.V. rub-

ber is used. To avoid difficulty in
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FIGURE 16—Heat Gun with Modified Cone for Control of Heating Area.

quickly inserting the P.V.A.-cov-
ered stump iInto the socket, the
patient should wear a light weight
sock and the P.V.A. should be
powdered.

SHAPING AND FINISHING

A semi-rigid foam leg shape can
be made from pre-fabricated sec-
tions of a B.F. Goodrich Co. foam
product called Koroseal “Spon-
gex.”

Beginning at the level of the
patella, a paper pattern is cut to
fit around the socket at this level.
The pattern is traced upon the
first foam section (Fig. 21). The
foam is carefully sanded to form
a hollow for the socket. It is neces-

sary to obtain a tight “gap-free”
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fitting of the foam to the socket.
Best results are obtained from a
slight stretch fit. For this, the
foam is heated in an oven at 180
deg. and then placed over the
socket.

To cover the remaining part of
the pylon, a foam block is cut
long enough to match the distance
between the bottom of the foam
surrounding the socket and the
top of the foot plus Y in. A hole
is made through the length of the
foam large enough to receive the
pylon tube. Since the foam is
semi-rigid, the cut out areas for
the alignment coupling and ankle
plug of the pylon are made slightly
undersize to form a snug fit about
the pylon (Fig. 22).

A Ye-inch hole is bored trans-

March 1969



FIGURE 17—Rolling out the softaned posterior socket wall,
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FIGURE 18—Molding the Supracondylar Contours of the Upper Socket.
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FIGURE 19—The Suprapatellar Strap Rests
Firmly Against the Quadriceps Tendon.
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FIGURE 20—Pouring Foam Mixture to Form Total Contact Socket Bottom.
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FIGURE 21—Foam Blocks Prepared for Fitting Over the Pylon and Socket,
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FIGURE 22— Cutaway of Shaped Foam
Cover Showing Close Fitting to Pylon
and Socket.

FIGURE 23—Finished Prosthesis with
Stocking over Foam,

March 1969



.

versely through the foam block to
permit entry of a screw driver to
fasten the tube clamp. The bot-
tom foam block is not glued to the
top foam block. Compression of
the extralength foam block be-
tween the socket base and the
foot will prevent any movement

orthotics and prosthetics

of the foam and permit easy re-
moval for alignment adjustments.
Shaping is done by a band saw
or knife and final sanding with a
drum or cone sander. A flexible
polyurethane coating over the
foam or a stocking cover is recom-
mended for cosmesis (Fig. 23).
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ORTHOTICS AND PROSTHETICS
INVITES THE SUBMISSION OF ALL ARTICLES AND MANUSCRIPTS
WHICH CONTRIBUTE TO CRTHOTIC AND
PROSTHETIC PRACTICE. RESEARCH, AND
EDUCATION

All submitted manuscripts should include:
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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. List all illustration legends in 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 parenthesas (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 |LLUSTRATIONS

Number all illustrations

On the back indicate the top of each photo or chart

Write 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.

—Articles 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

—All materials published are copyrighted by the American Orthotic and Prosthetic Association,

—Permission to reprint is usually granted provided that appropriate credits are given
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WHICH ARE THE
BEST SELLING
CHILDRENS
PRESCRIPTION
SHOES?

Child Life has been the best
selling and maost prescribed
brand of children’s prescription
footwear since 1961.

HERBST SHOE MANUFACTURIN G COMPANY « P .0. Box 2005 * Milwaukee, Wisconsin 53201




DORRANCE HANDS
and
DORRANCE HOOKS

A Complete Line

Hands Available in 5 Models
Hooks Available in 18 Models

Phone (408) 378-4366

D. W. DORRANCE CO., INC.
541 Division St. S
Campbell, California 95008 The Dorrance Hand

NO LEATHER LIKE JONES LEATHER

For Appliances and Artificial Limbs

Fade Off and Soil Under Garments

Buckles, Rivets, Plastics, Webbings
and other items
WRITE FOR SAMPLE CARDS AND PRICES

THE JOSEPH JONES COMPANY
225 LAFAYETTE STREET NEW YORK, N. Y. 10012
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Inner lacing
to bring heel
down and hold

it in place.

Transparent
plastic
window

xvi

for

contracted
heel cords. ..

- : -
e

she BENESH

BRACE BOOT
by Markell

Braces fit better and function better on children
with equinus feet, when the Benesh Brace Boot is
specified,

A transparent back window of heavy vinyl elimi-
nates guesswork . . . shows exactly where the heel is.

Special inner lacings keep the foot in contact
with the shoe bottom at all times, Heels don’t slip,
rub, or blister. Children are more comfortable.

Available, ready made, in full or half pairs direct
to institutions, or through shoe stores and brace
shops throughout the United States and Canada.

write:

M. J. MARKELL SHOE CO., INC.

504 SAW MILL RIVER ROAD, YONKERS, N. Y.
originators of Tarso Supinator,® Tarso Pronator®
and Tarso Medius® therapeutic foot wear.
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e i R S W e R e S
TRAUTMAN CARVER ATTACHMENTS

CUTTERS

;.dy‘:‘ > - <
Small Cutter No. 2100A. Large Cutter No. 2100B.
No. 2100AB Blades No. 2100BB Blades

Sharpened for one-half cost of a new set of blades, plus postage.

Carver #2100 Midget Cutter
Foot Switch # 2100H (including
# 2100K an extra blade)

Medium Sand Core Rasp No.2100E. Small Sand Small Sand Drum Large Sand Drum No.
No. 2100C. Me- We resharpen Core No.2100D. No. 2100F. Small 2100G. Large size ab-
dium size abrasive the Rasp for Small size abra- sizeabrasivesheets rasive sheets. Coarse

cones Coarse one-half cost of sive cones only. Coarse No. $41T, S41V, Fine S41W
Cone No. 541D, new, plus post- Coarse Cone No. Fine No. S41U.
Fine Cone No. age S41H, Fine No. 2100FF—Flat
S41E. Cone No. S41G. Sides.
Write for price and delivery date
TRAUTMAN'S

410 Portland Avenue, Minneapolis. Minn. 556415
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HYPEREXTENSION BRACE

¢ Quick release, snap-
out attachment

¢ Adjustable, self align-
ing posterior pad

® Rotating adjustment
for sternal and pubic
pads

¢ Vertical and horizon-
tal sliding adjust-
ments

¢ Bi-lateral worm gear
traction bands

¢ Plastic water resist-
ant pad covers

® Constructed of 24 ST
aluminum

Lo
.....

1776 South Woedward « Birmingham. Michizan

MANUFACTURERS OF PRECISION-MADE BRACE PARTS
cECKER ORTHOPEDIC APPLIANCE COMPANY

24 Hour Service J

AT LAST!

AN ADJUSTABLE
DISPOSABLE
HEAD HALTER!

e Maximum flexion angle guaranteed.
e Exclusive 5 position adjustment.

¢ One Universal size—fits all heads.
e Priced in the disposable field.

DISK-A-FLEX

WRITE FOR SPECIFIC INFORMATION TO:

TRWing co, inc.
P Ho- 3010380 P.O. BOX B85 « BURBANK, CALIFORNIA
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SUTTON SANDER SPEEDS |
CUTTING TIME BY 40%!
BELTS LAST FOR MONTHS

Designed especially for the limb and brace profession.
Compact, fast-cutting sander uses 60-inch belts with
12-second change feature. Powerful exhaust collects dust
in a drawer. Quick change fitting accommodates flap
emery wheel, naumkeag sander, or metal cone shaped
cutter. Oiled for life. Only 51" high, 19" wide, 21"
deep. In daily use by orthotists all over America.
Send coupon today!

- St gy se wesie e

_BO53 Litzsinger Rd., St. Louis, Mo. 63144 Mlission 7-0050

Offices in Principal Cities

Please send complete infermation en Sutten's SJ 2.0,

N O I 05 b e e T i s M

Firm
Address

City. .. State 4 |

The Prime Source
for Finest Quality
Crutch Accessories

CRUTCH CUSHIONS—Exclu-
sive construction assures
long life and absolute crutch
comfort.

HAND GRIPS—Provides soft,

sturdy grip while alleviating -
blisters, cramps and wrist |

tension. 4

SAFE-T-GRIPS — Provides | |
safe, skid-proof traction |

under the most difficult
conditions.

THE MOST EXTENSIVE LINE OF QUALITY
CRUTCH ACCESSORIES AVAILABLE.

Catalog available | = 3, [

on request i

GUARDIAN PRODUCTS
COMPANY, INC.

8277 Lankershim Boulevard
North Hollywood, Calif, 91609 [
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SUPPLIERS TO
PROSTHETIC & ORTHOTIC FACILITIES

FRITE

FINEST WOOL
STUMP SOCKS
SOFT
DURABLE
COMFORTABLE |

FUNCTIONAL
SUPPORTS : TRACTION
FOR EQUIPMENT
MEN
AND
WOMEN

3 \

TAYLOR SPINAL BRACE |  osNisZi B !
WITH BHOULBER STRAPS CHAIR BACK SPINAL BRACE

THE IKNI'T-RITE COMPANY
1121 GRAND AVENUE ¢ KANSAS CITY. MISSOUR! 64106
PHONE: B16-221-0206
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The “‘ORIGINAL"

WILLIAMS Lumbo-Sacral Flexion Brace

(Designed by Dr. Paul C. Williams)

“To reduce the lumbo-sacral lordosis
and thus lift the weight from the pos-
terior vertebral structures. Permits
free ant. flexion of the lumbar spine
but prevents extension and lateral
flexions."

Measurements:

1. Chest (about 4 below nipple line)

2. Waist (at naval line)

3. Pelvic (14 distance between
greater trochanter and crest of
ilium)

4. Seventh cervical spinous process
to the prominence of Coccyx.

ALL ORTHOPAEDIC APPLIANCES
Orders filled at the request of members of the profession only

MILLER BRACE & SURGICAL SUPPORT CO.

P.O. Box 26181

3902 Gaston Avenue Dallas, Texas

Degree Flexion Head-Halter

This halter gives as much
flexion as desired and with
less weights. Designed with all
parts behind the ears. Patient
can talk and chew with less
effort. No. (1) has Velcro fast-
eners. No. (2) has Hooks and
Links. This halter has been
tested, approved and is very
effective.

Pat. Pend.

orthotics and prosthetics




NOW irs

Hﬂ SmMe ]' DUPACO HERMES'

That's the new trade name
for the long familiar Hy-
draulic Swing Phase Control
Unit for AK amputees. This
is the unit that assures full
freedom of action for work
or play, with a minimum of
effort. For women, it per-
mits the prosthetist to

Hosmer-Dupaco Hermes Hy-
draulic Swing Phase Control
Unit, and Ohio Willow Wood
proportioned wood setup.
sculpture for the morale-
lifting cosmetic look of trim
limbs and slim ankles to
match the remaining limb.

Availahle for immediate delivery!
Also in knee disarticulation units.

Hosmer, Inc.

Campbell, California 95008 408/379-5151
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A NEW PRODUCT OF MODERN RESEARCH

Sabel gets
all the
breaks...

Sloping, padded
no-chafe top line.
Extra wide, 7" padded
tongue accommodates
swellings and
bandaging,

with the new
all-purpose AM-BOOT!

The most versatile and
accommodating boot ever designed,
through clinical experiences

and medical requirements.

Helps put a post surgical patient
back on his feet...makes him
ambulatory by providing custom
features that anticipate practically
all post-surgical problems.

Sabel gets all the breaks . ..
because they make their own!

SABEL’S

Neutral last with full,
squared-oft toe.
Neither right

nor left.

Notice elongated heel.

Heavy foam interlining with soft,
glove leather lining throughout.

Pre-drilled holes in steel shank are
marked and located on leather insole

Steel shank is

pre-drilled for easy
brace attachment
Heel is extra long
to accept angulat
bracework.

AM-BOOT

SABEL DIVISION
C.H. ALDEN SHOE CO
BROCKTON, MASS. 02401




MADE TO ORDER

Special Orthopedic Shoes
ANY TYPE — ANY STYLE

Send us the negative casts, we make the Shoes
to your or your Doctor’s specifications.

WE SPECIALIZE IN EXTREME CASES.

For information and price list, also free measuring
charts, write to:

ROBERT O. PORZELT

3457 LINCOLN AVENUE @  CHICAGO 13, ILLINOIS
Telephone: BI 8-0343

All Your Needs For
ORTHOPEDIC AND PROSTHETIC APPLIANCES
SUPPLIES
Under One Roof

Coutils + Moleskins + Brocades * Elaslics
Non-Elastics + Nylon Lacings < Buckles
Tools * Air Foam - Steels *+ Vibretta

PRENYL® VELCRO"

“The Most Versatile Material for Splinting” New concept in fastening

distributed to the
Orthopedic and Prosthetic Professions

by

L Lﬂufer & Co.

50 West 29th Street ® New York 1, N. Y.

=
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THESE TOO (2)

WILL BE IMITATED

1. RUHRSTERN ELASTIK PLASTER BANDAGE

Sizes 3, 4 and 5 inch. Edges are finished to provide
neater appearance. NOT stretched therefore handles
easier. Fillauer — first with elastik plaster.

2. NEW Low PROFILE DETACHABLE DENIS
BROWNE NIGHT SPLINT
Free, exclusive locking wrench and
protractor. Offset Bar permits child \
to stand without danger. Lengths }
4 to 36 inches. Fillauer — first with
this new detachable splint.

Filtauer

Surgical Supplies, Inc.
Box1678
Established 1914 Chattancoga, Tenn.
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No. 1400 OPEN TOE

Straight-line symmetrical
last, firm heel, no back
seam, Adoptable to Denis

Browne Splints.

No. 1300 CLOSED TOE

Lace-to-toe design permits
snug, gentle fit, Perfectly
smooth inside,

No. 1700 CLUBFOOT, OPEN TOE

Special outflare last, sturdy
instep strap to stabilize
heel.

Lovis C. Weld, Founder of G. W.
Chesbrough Co, . . . “My own per-
sonal experience led to the develop-
menl! of the new Chesbrough Shoe.”

v

Your magjor selling point . . .
Doctors Prescribe CHESBROUGH
Orthopedic Pre-Walkers

This is the reason Chesbrough Orthopedic Shoes have
had such spectacular success, Orthopedic surgeons in
b0 states and many foreign countries are now prescrib-
ing them. This large referral business continues to
grow and we invite you to share in it.

Any parent whose child requires orthopedic corree-
tion will tell you the expense is great, as frequent
purchase of new shoes is required.

This problem was brought home to Chesbrough’s
founder, Louis C. Weld, several years ago, when a child
in his own family needed such a shoe. Recognizing the
need for orthopedic shoes at an economical price, Ches-
brough put their 68 years of shoemaking experience to
work and Chesbrough Corrective Pre-Walker Shoes
were born.

Here is a shoe of highest-quality workmanship and
fine leathers, made to sell at a moderate price,

All shoes in unlined white elk, sizes 000 to 4, narrow and wide. Available
in full pairs, split pairs or single shoes {no extra charge for half pairs).

MAIL COUPON FOR SAMPLES

G. W. CHESBROUGH CO.
797 Smith Street, Rochester, N. Y. 14606

NAME.

ADDRESS.

CiTY.......... STATE...... ZIP.
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READY TO FIT HAND, WRIST AND FINGER BRACES,
CERVICAL BRACES, TRAINING AIDS AND SPECIAL
APPLIANCES — PLUS A COMPLETE LINE OF SPINAL
AND LEG BRACES CUSTOM MANUFACTURED TO
YOUR MEASUREMENTS.

COMPLETE CATALOG AVAILABLE ON REQUEST

'

C. D. DENISON ORTHOPEDIC APPLIANCE CORP.
220 W. 28th Street ~ Baltimore, Md. 212“J
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JOURNAL GIFT SUBSCRIPTIONS

ARE NOW
TERMINATING

If you did not as yet renew your gift subscriptions, the persons on your list
have not received this issue of the Journal. However, a special mailing to them
will be made if your renewal is received within ten days.

For those of you who have never given gift subscriptions this might be the
time to think about it. The special discount rate of $4.50 per year will be in
effect only until June 1, 1969, at which time rates will be increased to cover
rising production costs.

Send your list of names and addresses to the National Office and each person
listed will receive an impressive gift card, as shown below, and a copy of the
current issue.

american

orthotic &

prosthetic
assoclation

GIFT CERTIFICATE

A gift subscription to Orthotics and Prosthetics, the
official Journal of the American Orthotic & Prosthetic Asso-
ciation, has been entered in your name by

P

We are happy to include you among our many readers
and know that you will find the Journal interesting and
informative.

The Editor
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"PLASTISKIN" Perfection

“Color stability is good, permanence is satisfactory—
resistance to soiling is substantially superior—
are much easier to keep clean.”

“Human Limbs & Their Substitutes,” sponsored by
Commitiee on Artificial Limbs, National Research Council.

Tenenbaum, Prosthetics
463-469 East 142nd Street, Bronx, N. Y. 10454




