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POST-SURGICAL SUPPLIES

BELDW-KNEE
SUSPENSION BELT
{LEFT AND RIGHT)

Light weight webbing waist

belt. with elastic suspension

slrap, and cast atlachment
strap with buckle

)

ABOVE-KNEE SUSPENSION CORSET

Heavy canvas bell with suspension and
shoulder straps used 1o suspend above-knee
cast in the immediate post-surgical routine
May be used as right or left, with lull felt

ABOVE-KNEE SUSPENSION CABLES

Heavy duty cables in housing with
sirap attachment hangers an each
end of cable. To be vsed with

the above knee suspension

corsel to provide controlled
suspension of the cast

apron. Small, medium and large sizes,

$mall 27° to 32" circumference
Medm 31" to 39" circumference
Large 40" fo 46" circumlerence

Short cable 207
Lang cable 24"

No. 2T-480

RBOVE-KNEE CASTING FIXTURE
(LEFT AND RIGHT)

Light weight plastic casting fixture for
ahove knee amputations features an
adjustable anteriar-posterior
dimension, flexible plastic "SCARPA'S"
plastic posterior and medial contoured
brim and extension

e

r

SACH. FEET
all sizes

wr

No. 2L-245
ADJUSTABLE B/K
PROSTHETIC UNIT
Supplied with anterior
and posterior tilt ad
jusiments and quick
disconnect Tubing cut

fo length at time of
fitting

]

DOW CORNING
MEDICAL
SPLIT
ADHESIVE STUMP SOCKS
ADRILATERAL
WAbkeatERR 1 veeen (SPANDEX)
- 6 oz. spray can Especially woven for
— immediate P/S pros-
theses. Rolled top fo
B e B
calion
PROSTHETIC UNIT Top Toe
Features all the ahgn Len Width  Width
ment adjustability ol 14" 5 I
the B/K, plus selective 18" h L
manugl knee lock and RUHRSTERN ELASTIC 18" 6" 5
adjustable knee fric PLASTER BANDAGE LAMB'S WoOL 18" 8" 6"
tions 347, 5" Widths 18 g r

% oz. package

L

BELOW-KNEE
FELT PADS

Felt pads for relief
of pressure-sensilive
areas in immediale
post surgical casting of
B/K stumps. In sels of
three

1. Pre-patella pad

2. Medial tibial crest
3. Lateral titial crest

PEL SUPPLY COMPANY

4472 WEST 160TH ST., CLEVELAND, OHIO 44135 — PHONE: 216-267-5775
PAUL Eo LEIMKUEHLER,

PRESIDENT




Spinal appliances are our only
product. They're sold only through
ethical dispensing orthotists. So
we try to make each of our collars and
braces the hest of its kind -~ like

our new Two-Post Cervical Brace -
. for maximum acceptance by your
doctors and patients. And we
S back them up with service to you.
Service like 24-hour delivery of

preseription braces anywhere
in the country. Plus a price
structure that can make
our service your most
profitable way to fill spinal
appliance preseriptions.
For more information,
write P. 0. Box 1299,
Winter Park, Florida 32789.
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Florida Brace Corporation




“Fr€eman
Supports
“Dealer
“Requir€ments
from head

to toe

Dealers count on Freeman for a complete tine of

Surgical Support garments . .. and we don't disappoint
them. If it's a body support item from elastic hose

1o cervical collars, chances are that Freeman makes it; at
reasonable cost. To insure prompt delivery Freeman
established four warehouses across the country. Dealers
call their nearest warehouse (collect) and receive shipment
within 24 hours . . . less transportation charge; less dealer
inventory required. Complete, high quality line and

fast service . . .just a few ways in which Freeman supports
dealer needs. Write for free catalog and complete
information on Freeman products.

Madel 7814
A1l-Elaptic
Double Scrotsl Truss

FREEMAN WAREHOUSES:

Ephrata, Pennsylvania 17522, P.O. Box 277, phone 717-733-4261
FREEMAN MFG. CO. Sturgis, Michigan 4909/, P.O. Box J, phone 616-65]-2371

Box J, Sturgis, Mich, 49091 Anniston, Alabama 3620/, P.O. Box 1791, phone 205-237-0611

West Covina, California $/790, /148 E, Garvey, phone 213-338-1618
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DEMAND THE FINEST
FOR YOUR
GUSTOMERS

KENDRICK’S

dorso-lumbar
Kendrick Dorso Lumbar Support No.
2030 features 21” back depth, an
elastic release at the groin and a

hook and eye opening at the left side.

PRESCRIBED BY PHYSICIANS...SOLD WITH CONFIDENCE

For your customers there should be no substitute for the finest. Kendrick’s
Dorso Lumbar Support for women offers extremely beneficial protection for
the dorsal region as well as the lumbar spine. The Dorso Lumbar Support can
be worn following fractures, in cases of faulty posture defects such as scoliosis,
and for arthritis of the spine.

Model No. 2030, illustrated, is available in stock sizes from 30 to 44, hip
measurement — hip development, 6”—8”. The support is well boned in the
back with two 18” shaped steels at the center to brace and support the entire
back. Three traction straps permit variable pressure. Support through the
dorsal region is increased by the shoulder straps which are looped under the
arm and joined in the front. Also available in Dacron Mesh Style No. 8430.

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

Kendrick



The Parapodium: An Orthotic Device
for Neuromuscular Disorders

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

The parapodium is best sulted for patlents with spina bifida or traumatic paranlegia;
however, it also may be prescribed for other neuromuscular disorders in which stability
of the brace (permitting standing or swivelling without crutches), linhtness of the

device, and an unright position are important, Because of the modular desian, growth
in a child is easily accommodated.,

Waite Us Fon Detailed Brochunre

DISTRIBUTED BY

DEVELOPED BY 5% 56!}!: PROSTHETIC SUPPLY (0.

On1aric Crippled Childrens” Centre 947 JUNIPER STREEL N E . P O. BOX 7a20
Toronto, Ontario, ATLANTA, GEORGIA 30109 11i6riont 415 ®a4 #8IA CODE 404
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Sutton’s SJ/4 Jack Sander . . . =

YOU'LL HAVE AN ATTACHMENT FOR IT!

Or maybe 23 optional attachments. Sutton is an old pro at
making jack sanders. They know what appliance craftsmen
want and need, and you can get it all in the SJ/4. Two 4" x
60" fast cutting, quick-change belts; a great dust collector;
front-opening dust drawer; 12 hp motor; big shelf. Three other
models available. Write today!

1411
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E f'EU”ﬂns"‘ Wackinery Oo. B

BOX 9940 « S1. LOUIS, MO. 63122 « (314) 225.5255 u

Sure we u ' . I~
take trades = ] Send dope o SJ/4 and other jack sanders ™
Financing may = [1 Send complete Sutton catalog =
be arranged . n
MADE IN USA = ame =
e ¥ Shop.
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e t = Address =
| % ‘ & = iy State Zip 2
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the GREEN DOT'

Part No. 2L 188 Valve with plastic housing

Part No. 2L 189 Valve with stainless steel housing
When ordering, specify part number

@ @ & 000

z -1 Plastic housing “0” ring .375 0.D.
S5 1-A Stainless steel housing Spring 7" dia.
R -2 Valve body Teflon ball %"
R -3 Cover -4 Pushbutton Spring 2" dia.
R30S -5 “O" ring .937 O.D. Nylon screw 8-32
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)
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U
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When ordering parts, specify part number and dash number.
Example No.1 2L 188-1 / Example No.2 2L 189-1-A

&

| CLEANING INSTRUCTIONS.

Remove valve body from housing. Take a blunt object and compress the green button
fairly hard until the plastic cover, with the three holes in it, pops out. Keeping the Green
button pressed down, remove the small “O" ring with finger. Now the green button and
spring can be removed from the body. To clean the adjustable expulsion valve, remove
the nylon screw in the center of the green button. Then remove spring and teflon ball.
Clean all parts and reassemble making sure the cover is replaced with the flat surface
on the outside.

Corrosion resistant ® All parts interchangeable
Rir easily expelled ® Easy to clean ® Housing only %2 in depth
Outside diameter 14" ® One extra set of “0” rings included

Cleaning instructions accompanies each valve

BmB UNITED STATES MANUFACTURING CO.
P.0. Box 110 « 623 South Central Ave. « Glendale, Calif. 91209 « Phone: (213) 247-8430 Cable: LIMBRACE




PER ARDUA AD ASTRA

Only three years ago a small number of the nation’s leading orthotists and
prosthetists sat together in St. Louis to organize a professional body to be called
the American Academy of Orthotists and Prosthetists. This humble beginning
was a long way, indeed, from the stars but it certainly generated a great deal of
work. Represented were practitioners who sought new and special skills in their
professions and those who demanded the privilege to do more because they had
earned their standing as specialists in their respective fields. Among those re-
sponsible for the birth of the Academy are individuals who have been very active
in AOPA and ABC. Without formalization by means of hairsplitting documents,
a common bond among the three groups is well understood. It is expressed in
the form of a mutual agreement to pool efforts for the benefit of all. Through this
troika, every man now has a means of contributing to the advancement of the art
and science of his specialty, and a voice in the affairs directing his destiny.

Our prosthetics and orthotics health care delivery system finds itself confronted
with an ever-increasing demand for services. The field is characterized by rapidly
advancing technology; therefore it is difficult to pursue continuing education at
aleisurely pace that may have been acceptable in the past. We charge the Academy
with this responsibility but, mirror-like, it reminds us that we are the Academy
and the products of its functions are merely reflections of our actions. Lip service
is useless, and financial assistance alone is not enough for the monumental task
ahead—to devise ways and means for continually sharpening our skills, renewing
our faith in our contribution to society, and learning to share freely with our
colleagues. To do less is to penalize your Academy, and is a form of self-punish-
ment, since it stands for the free exchange of knowledge and the advancement
of our professional posture.

A concerted effort of the combined resources of the Association, Board, and
Academy is being marshaled to maintain an open avenue of current information
through this journal, newsletters, other publications, seminars, and meetings
where a free exchange of information is encouraged. He is guilty of wrongdoing
who fails to share freely of his knowledge with his fellow practitioner: and thus
he is not discharging properly his responsibilities to his profession.

All of us are quite ready to accept the title of **professional.”” But many fail to
realize that this title carries not only authority but responsibility as well. A primary
responsibility is to contribute to the annals and literature of your professional
field. Such exchanges will help us recognize our own limitations and the capabilities
of our colleagues. This should aid us in directing those special patients who present
unique problems to the practitioner most qualified to render the best service. In
this way. we can stand united in the pursuit of knowledge and excellence, and
thus improved service to our patients. The road to excellence is indeed arduous
but it leads to the stars.

Henry F. Gardner




AMESSAGE FROM THE EXECUTIVE DIRECTOR
(ORTHOTICS AND PROSTHETICS)

Long time readers of “‘Orthotics and Prosthetics™ can appreciate that a number of signifi-
cant changes have been made in its publication format during 1973. The journal has been en-
larged to conform to a size more typical of allied publications in the health field. Its cover
design and page layout have been upgraded. Paper quality has been improved. Readability
has been made easier through use of more legible type fonts. And so on.

In short the editors, in collaboration with AOPA’s National Office which handles the
business affairs of ““O&P’’, have endeavored to make this a more interesting, professional
appearing journal worthy of innovating reporting and readership. Indications are that these
objectives have been achieved.

More is in the offing. Principally, the composition of the Editorial Board has been revised
for 1974 to include equal representation by members of AOPA and the American Academy
of Orthotists and Prosthetists who have a lively interest in publication matters. It is planned,
too, that the new Editorial Board will meet more frequently with the Editor in order to keep
abreast of new technology and related areas that may warrant more emphasis. Further, the
Editor has signified his willingness to include a ‘‘Letters’ column so that readers may
comment on published material and also communicate on minor technical innovations that
may be of interest to others.

A major new addition for Academy members will be the installation (next issue) of a new
low cost “‘Positions Wanted”” employment column. Starting immediately, members of
AAOP who wish to advertise their availability on a signed or unsigned basis may do so at a
cost of only $5.00 per five line insertion in each issue. Each additional line will cost $1.00.
Otherwise, the regular advertising rates will continue to apply for non-Academy members or
for those Academy members who wish to advertise their availability in a more prominent
manner.

Not unexpectedly, ““O&P™" has been caught up in the surging national economy. As a
consequence, the base subscription price effective January 1, 1974 for all subscribers in the
Western Hemisphere (other than AOPA/ABC/AAOP members and certifees) will be
$10.00. The price for foreign subscribers will be $11.00, and for those AOPA members who
wish to provide gift subscriptions to professional associates, the rate will be $7.00. All
current subscribers have been informed of these changes and given an opportunity to
continue their subscriptions at the current rate, provided such orders are received by
December 31, 1973.

Both the Editors and the National Office continue to be interested in receiving readers’
comments on all aspects of the journal so that it may well serve as the premiere publication
for the orthotic and prosthetic professions in the U.S.

David A. H. Roethel




ISCHIAL-THIGH-KNEE-ANKLE ORTHOSIS

We will be unorthodox and make our acknowl-
edgments at the beginning of this article rather
than at the end. We will not use space unneces-
sarily by providing a long list of references be-
cause there are so many that could be cited.
However, we would like to thank Arthur Guil-
ford and Jack Greenfield of Rancho Los Amigos
Hospital (3) and Siegfried Paul of Newington
Children’s Hospital. Siegfried Paul provides an
excellent example by doing what most of us just
talk about. Our acknowledgments also go to
Richard Lehneis of New York University for the
Advanced Orthotics Course, held there in 1971
and to Thorkild Engen who was an instructor in
that course when he introduced us to the TIRR
ankle-foot orthosis and polypropylene (1) (2).

To all of these practitioners, the staff and our
patients are extremely grateful.

Fresh from the course at NY U, we fabricated
many versions of the TIRR ankle-foot orthosis.
While mastering the technique of working with
this material in our own facility, we had many
laughs over our mistakes.

We had polypropylene stuck to the oven, poly-
propylene stuck to our gloves, and we spent too
long a time molding one area while creating
wrinkles in another area. Many results of the first
attempts found their way to the trash can before
our staff became proficient in working with this
material.

The corrugations provided by tacking Teflon
rods over the surface of the plaster positive
model in differing patterns gave us some interest-
ing results. All of the polyester below-knee or-
thoses (AFO) we had been making for rigid

'La Torre Orthopedic Laboratory, 55 N. Brandy-
wine Avenue, Schenectady, N.Y.

2Resident Orthotists, La Torre Orthopedic Labora-
tory.
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Richard R. LaTorre, C.0O.1,
Michael Richards?, and
Sooklall Ramcharran?

ankles for the previous four or five years are now
being replaced with polypropylene orthoses with
ribs or corrugations placed anteriorly and pos-
teriorly over the malleoli.

We also have converted all of our polyester
pretibial shells on new above-knee orthoses with
ones made of polypropylene and have found no
problem in using copper or steel rivets to fasten
this material to other parts.

The next step, to fabricate an above-knee or-
thosis completely from polypropylene, seemed
logical, but as a private facility we were hesitant
because of the necessity of *‘close follow-up”” of
the patient and the responsibility we must bear
should anything go wrong.

Our decision was made when a patient we have
served for nine years presented herself. She is a
post-poliomyelitis patient, has a severe valgus
condition at the knee and the ankle, and is over-
weight. She has had one pregnancy (with future
ones possibte) which had caused great problems
while wearing her previous orthosis because of
the increased girth in her thigh followed by a de-
crease in circumference in the post-pregnancy
period.

Her prior orthosis, an AKQ, consisted of an
ischial ring, cam-lock knee joints (bail lock). a
limited-motion ankle joint, and a molded leather
sandal with metal foot plate.

With an eager patient and a cooperative and
responsive physician, we proceeded.

Our goals were:

1. An orthosis that would be cosmetically
more acceptable, just as the TIRR AFO
was to the BK patients.

More comfortable fit and feel for the patient.

3. Lightness when compared to the conven-

tional, previous orthosis.

At this time, we had two young orthotists who
were preparing for the examinations given by
the American Board for Certification, and who

(&)




4 La Torre, Richards and Ramcharran

also were eager to show the prosthetists of our
facility something evolutionary in orthotics.

When we finished, the orthosis weighed 32
pounds. The result delighted the patient as well
as our staff. The orthosis is completely washable,
the patient is even able to shower while wearing
the orthosis by wrapping a **Coban™ bandage®
overthe foot and ankle complex. This secures the
foot, as the shoe would, and presents a slip-resis-
tant plantar surface.

The medial wall of the ischial socket was pro-
vided with a flare which made the polypropylene
more rigid at the proximal aspect. We were not
proficient in welding polypropylene, so we de-
cided to simply lap the anterior aspect. This pro-
vided us with an interesting time during the fitting
stage.

The patient was stable in the socket and we
were made aware that the socket clung to the
thigh in the push-off and swing phase of gait; and,
on heel-strike. the seat acts as a shock absorber
rather than as a source of shock to the ischial
tuberosity and associated tissues. The comfort
experienced in stance and swing phase of gait was
very gratifying.

We also elected to keep the socket as a lapjoint
in order that it might expand with increase of
weight and. in so doing, not give the feeling of
constriction,

The only fastener on the orthosis is the pos-
terior closure of the pretibial shell.

We did make mistakes. Our first was to make
an overzealous manual correction of the valgus
knee. At the fitting we gave way to patient com-
fort. and sacrificed esthetics by allowing some
valgus at the knee.

Another mistake was in not providing horizon-
tal ribs in the proximal third of the femur section,
and, in order to provide rigidity to assure main-
tenance of joint alignment, an inverted ** U-type™’
reinforcement of stainless steel was needed. This
arrangement is very similar to that used in the
Fillauer prefabricated ischial sockets. This, of
course. means that an orthosis constructed with-
out this reinforcement will weigh even less than
315 pounds.

After delivery we noted a slight “‘plastic-
squeak’” on the anterior part of the ischial thigh
shell. This was solved by fastening a piece of V-
inch thick Plastizote with Barge cement under
the surface that was offending. This does not de-

*Made by 3M Company. **Coban’ is similar to an
Ace bandage but is made of plastic fibers.

tract from the original appearance because it acts
as an interface.

For our first try it would have been easier to
have a patient who preferred drop locks. Cos-
metically, the bail lock detracts from the beauty
of this orthosis, especially when using an in-
verted ** V' elastic strap to close the bail.

We, in our laboratory, have dubbed this the
polypropylene lschial-Thigh-Knee-Ankle
(ITK A) orthosis.

FABRICATION

A plaster negative cast from the ischium to the
plantar surface of the foot is made, and in turn a
positive model is made. We found that it was not
necessary to use casting brims. By using the Fil-
lauer A-P measuring stick, closing it with
“just firm’” pressure and holding it while it is wet
and still on the patient until the plaster has set, a
good usable cast can be obtained. After any
necessary corrections are made to the positive

Fig. 1. Polypropylene foot-ankle section.
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Fig. 2
model,

model, the fabrication can be initiated even over
a wet cast.

The BK section is made in accordance with the
instructions given in an article by Engen in the

Fig. 3. Vertical anterolateral line on the positive
model.

Left, molded pretibial shell on positive model; right, same shell removed from the positive

December 1972 issue of Orthotics and Prosthet-
ics (2) and in his manual on application of the
TIRR orthosis (Fig. 1).

After the ankle-foot part has been finished, the
pretibial shell is molded (Fig. 2).

Molding of the ischial thigh section should be
done by starting the polypropylene on a vertical
line anterolaterally (Fig. 3) and pulling medially,
then posteriorly, following around the circum-
ference until the originating edge is met. At this
time. and very quickly, an assistant generously
powders the anterior section already completed
and to be overlapped so that the polypropylene
will not adhere to itself. The polypropylene is
brought around to meet a vertical line that dis-
sects the medial third of Scarpa’s triangle (Figs.
4 and 5).

The positive model and the three polypropy-
lene sections are shown in Figure 6. Each of the
three sections is trimmed and placed back on the
cast (Fig. 7). Any of the jigs developed for cast
bracing may be used in shaping the uprights.

After the plastic components are placed back
on the positive mold in the original position, a
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Fig. 6. Positive model with plastic components shown
on the bench.

Fig. 4. Molded ischial thigh shell

Fig. 5. The spring-like tension qualities of ischial thigh Fig. 7. The three plastic sections replaced on the
shell are shown here model after completion
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Fig. 8. Anterior view of ischiat thigh socket with over-
lap.

Fig. 9. Lateral view of socket with inverted = U-type™
reinforcement piece.

Fig. 10. Posterior view of socket and reinforcement
parts.

Fig. 11. Completed plastic sections on model along-
side of the metal frame.

pattern is made for the inverted *"U-type’ rein-
forcement made of stainless steel. After shaping
the straps over the plastic socket. it is attached
temporarily with two rivets only. In the defini-
tive orthosis four rivets have been found to be
adequate (Figs. 8. 9, and 10). Of course, corru-
gations in the polypropylene should eliminate a
need for the inverted *" U’ strap.
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Fig. 12. Completed ITK A orthosis.

Small diameter copper rivets are used to attach
the uprights temporarily to the three sections for
fitting purposes. After the initial fitting all com-
ponents are rechecked and an anterotibial band is
made and riveted to the exterior surface of the up-
rights. The metal frame is now complete (Fig. 11).

All plastic sections are riveted to metal up-
rights. The alignment of the knee joint is re-
checked to insure proper function ofthe bail lock.
An inverted "V elastic strap is attached to the
bail and secured to the below-knee uprights with
screws (Fig. 12).

A Velcro strap is used to provide closure of the
pretibial shell on the orthosis. The only padding
used was a piece of V&-inch thick Plastizote on the
ischial thigh socket as mentioned earlier to pre-
vent plastic squeak, and another piece on the
Velcro strap used to close the posterior of the
pretibial shell.
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REPORT OF WORKSHOP ON BELOW-KNEE
AND ABOVE-KNEE PROSTHESES!

OPENING REMARKS

Mr. Joseph H. Zettl, Chairman of the Work-
shop, introduced Mr. William Stonebraker, Ad-
ministrator of the Seattle Veterans Administra-
tion Hospital. Mr. Stonebraker welcomed the
Workshop participants on behalf of the VA Hos-
pital, which had made its facilities available for
the meeting. He noted that although the hospital,
opened in 1951, was not the largest in the country,
it did have an excellent prosthetics workshop and
that Dr. Ernest Burgess had contributed signifi-
cantly to the development of this workshop. All
participants were invited to tour the limb facility,
if they so desired.

Dr. Burgess welcomed the gathering on behalf
of the Prosthetics Research Study. He stated that
significant changes in amputation surgery had
occurred over the past ten years, resulting in im-
provement in the configuration of the stump,
which called for changes in prosthetics design.
The surgeon was now taking his rightful role as a
partner to the prosthetist, doing better amputa-
tions and providing better stumps. Dr. Burgess
emphasized that the modern stump is at the
below-knee level and calls for a total-contact,
end-bearing type of fitting.

Mr. Zettl reminded the participants that the
focus of the present Workshop was on AK and

'This report of a workshop on below-knee and above-
knee prostheses, organized by the Committee on Pros-
thetics Research and Development, National Acad-
emy of Sciences, and held in Seattle, Washington,
January 27-29, 1973, was prepared by June D. Newman
and Hector W. Kay as part of the work under Contract
V101 (134) P-75 between the Veterans Administration
and the National Academy of Sciences, and Contract
No. SRS 72-6 between the Social and Rehabilitation
Service, Department of Health, Education, and Wel-
fare, and the National Academy of Sciences.

BK prostheses and fittings. He recalled that the
last BK workshop had been held in 1968, and the
last AK workshop even further back than that.
Hence, the plan of the present Workshop was to
conduct a comprehensive review of both amputa-
tion levels in accordance with the agenda.

A list of participants is included at the end of
this report.

REPORT OF MEETING AT
ASCOT, ENGLAND

Mr. Anthony Staros stated that the Ascot
meeting had been sponsored by the Ministry of
Health, United Kingdom, and was primarily con-
cerned with modular lower-limb prostheses. The
United Kingdom, apparently, has a serious prob-
lem in the delivery of services to patients. It was
hoped that the findings and recommendations of
the meeting would help solve these problems. A
report of the conference at Ascot will be pub-
lished this spring and will contain a number of the
papers presented, together with recommenda-
tions of the various syndicates or work groups.
At the Ascot conference it was agreed that pa-
tients were entitled to quick service and im-
proved cosmesis, and that there was need for an
aggressive research effort to accomplish the de-
sired improvement in cosmesis. Improved test
standards for modular prostheses were desirable,
but requirements should not be made so rigid as
to inhibit innovation design.

BELOW-KNEE PROSTHESES
CASTING
Three-Step Plaster-Wrap Technique

Mr. Carlton Fillaver stated that he had de-
veloped the three-step casting procedure because
of dissatisfaction with the conventional plaster-
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wrap technique. He contended that the conven-
tional wrapping procedure tends to convert the
cross section of a BK stump. which is typically
triangular, to a circular configuration., The three-
step procedure provides an accurate reproduc-
tion of critical areas of the stump. The first of the
three steps in the procedure involves the forma-
tion of a rigid splint cast over the bony anterior
half of the stump: the second. a circumferential
wrap over the first splint to a level just below the
patella: and the third. splint casting of the ante-
rior. medial. and lateral supracondylar areas. De-

tails of the procedure are to be found in the article.

A Patellar-Tendon-Bearing Socket With a De-
tachable Medial Brim.™ that, appeared in the
December 1971 issue of Orthotics and Pros-
thetics (3),

According to Mr. Fillauer, this method of

casting produces a mold which requires very
little modification.

Utrecht Dilatancy Technique

Mr. Wilson described briefly the stump-cast-
ing technique developed at the Institute of Medi-
cal Physics TNO. in Utrecht. The Netherlands.
This technigue had been viewed in its develop-
mental stages by American visitors to the Insti-
tute. and a report has recently been written en-
titled " Equipment for Evacuated Grain Impress-
ing.”” by M.W. Koster (6). A rubber sheath is
applied to the stump. which is then inserted into
a container partially filled with fine casting sand.
To factlitate entry of the stump. the sand is fluid-
ized by blowing air into it. The air is then evacu-
ated from the container. leaving the negative
mold of the stump sharply defined in the sand.
The amputee may exert a desired amount of
weight-bearing on the stump prior to the evacua-
tion of air from the container. The negative mold
is filled with plaster of Paris: fabrication then pro-
ceeds in the usual manner.

VAPC Technigue

Mr. Thomas Pirrello reported that VAPC was
seeking to develop a suction-socket BK prosthe-
sis and had been experimenting with many
methods of cast-taking. It was believed. he said,
that present stump-casting methods do not pro-

vide sockets which meet al) the requirements of

comfort. control. and suspension because of the
many physiological changes that occur in the
stump. In an effort to compensate for these vari-
ables, the VAPC is currently seeking to combine
“proven’ socket fabrication methods with sev-
eral innovations in fitting all levels of lower-limb
prostheses.

Fig. 1. Closed-wall Syme's prosthesis with Cordo-
Plastazote liner.

Mr. Pirrello itemized the following concepts
which are being applied to modular and endo-
skeletal prostheses wherever possible:

e Asoftinsertlinerto provide a more comfort-
able stump receptacle.

e Asuction-sockel valve to reduce the relative
motion between stump and socket.

e Total contact to improve support of body
weight,

e Air cushioning to minimize stump displace-
ment and improve socket comfort.

e Aninsert liner which will permit donning of.,
first. the liner. and then the shell of a suction
socket in the sitting position.

e A removable liner to facilitate minor socket
adjustments.

The recent development of a thin-walled.
closed socket for the Syme’s prosthesis has been
found to be superior in strength to the type with
open walls, L.e., posterior or medial windows and
panels (Fig. 1). The removable Cordo-Plastazote
liner reduces the overall size and weight of the
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Fig. 2. Cordo-Plastazote liner with suction valve for
BK prosthesis.

prosthesis and provides a method of obtaining the
effects of suction-socket suspension without the
use of a valve.

Mr. Pirrello further reported that the below-
knee socket liner was also being fabricated in
Cordo-Plastazote with controlled flexibility. The
liner is held to the stump by means of an air-ex-
pulsion (suction) valve located in the distal
socket (Fig. 2). The patient gains access to the
liner in the same manner as for an above-knee
suction socket. Since the liner is flexible and has
4 reasonable degree of elasticity. it remains in
contact with the stump for longer periods of time
and compensates for minor volumetric stump
changes. The outer surface of the liner is con-
toured to “‘key’’ into the rigid socket shell and
lock the liner in place (Fig. 3). The rigid socket is
deeper than the liner, thus providing an air cham-
ber in the socket beneath the liner. The liner end
is free to expand and contract with stump volume
changes. A second valve is placed in the outer
socket wall, opening into the chamber beneath
the liner. The resistance settings of the two
valves are adjusted to maintain a lower positive
pressure in the air chamber beneath the liner.
producing an air cushion. The external valve is
easily depressed through the foam to release the
liner from the socket.
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Fig. 3. Liner inserted into rigid BK socket.
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The above-knee socket liner is fabricated in
the same method as the below-knee, except that
the liner walls are heavier. The liner may be sup-
ported distally by the rigid socket. Where the
liner is in contact with the rigid socket. an open-
ing is made in the socket wall for access to the
valve. If air cushioning is desired, a second valve
is installed in a space below the liner in the same
manner as for the below-knee use. In both
methods the outer surface of the liner is “*keyed™’
into the socket walls for retention.

Prosthetics Research Study (PRS) Pre-Modifi-
cation Technique

Mr. Zettl described the pre-modified casting
technique developed at the Prosthetics Research
Study for the patellar-tendon-bearing prosthesis.
This technigue has been written up in consider-
able detail elsewhere. He cited such references
as *'The Management of Lower-Extremity Am-
putations’’ by Burgess, Romano, and Zett] (1),
and ‘‘Pre-Modified Casting for the PTB Pros-
thesis,”” by Zettl and Traub (17). According to
Mr. Zettl, the pre-modified casting procedure
can be used with relatively minor modifications
for the supracondylar or the supracondylar-
suprapatellar (PTS) prosthesis with wedge sus-
pension,

The pre-modification technique involves the
application of a heavyweight sock, together with
suitable sized and shaped pressure-relief pads.
A second (lightweight) cast sock is then applied,
very wet, and provision is made for hamstring-
tendon relief by the use of special pads. Com-
pression pads are then glued to the stump sock
over pressure-tolerant areas. Beginning at the
distal-lateral aspect of the stump, an elastic
plaster-of-Paris wrap is applied in a prescribed
sequence. When the wrapping is completed, the
below-knee PRS-model casting fixture is used
to define the patella.

SOCKETS
Clear Sockets

Mr. Snelson described the work being done at
Rancho Los Amigos with transparent BK
sockets made of the polycarbonate material,
“Lexan.”” He proposed that the prime applica-
tion of these sockets should be as “‘check’ or
“study’” sockets. Breakage had been experi-
enced when attempts had been made to use these
sockets on a long-term basis. He mentioned the
difficulties experienced in handling the polycar-
bonate sheets and the need to dry them out thor-

oughly. Drying time and temperatures appar-
ently varied in different climates. The Rancho
Los Amigos procedures on the fabrication and
fitting of transparent polycarbonate sockets are
described in the March 1972 issue of Orthotics
and Prosthetics (7).

Soft Sockets

Mr. Nitschke expressed the opinion that a BK
socket with a soft insert was easier to fit—and
easier to adjust in order to maintain good fit—
than was a hard socket. For more than two years
he had been using inserts made of ‘*Cordo,”
a polyvinyl chloride compound. A detailed
description of the procedures followed. using
Cordo, is contained in Mr. Nitschke’s article
entitled ‘“‘Cordo: A New Material in Prosthet-
ics and Orthotics,”” in the September 1972
issue of Orthotics and Prosthetics (9).

Silicone Gel Sockets

Dr. Koepke described the BK prosthesis de-
veloped at the University of Michigan, especially
designed for the fitting of difficult stumps. Es-
sentially, the item involves a standard patellar-
tendon-bearing prosthesis with a SACH foot,
modified by substituting silicone gel in an en-
velope of lightweight horsehide for the conven-
tional Kemblo socket liner. Cotton, wool, or ny-
lon stump socks are applied to the stump before
the prosthesis is donned. The prosthesis is sus-
pended by a rubber thigh sleeve. The silicone gel
below-knee prosthesis is more fully described in
the September 1971 issue of the Inter-Clinic In-
Sformation Bulletin (5).

The Wellington Socket

Mr. Titus reported on experiences at Duke
University in evaluating the Wellington foam-
fitting technique on three patients who had ex-
perienced excessive shrinkage in standard PTB
hard-socket prostheses, so that they were wear-
ing at least two 5-ply stump socks over the entire
stump, with up to five 5-ply socks over the distal
end. All the stump socks were removed, then one
thin 3-ply cotton stump sock was put on and a
rubber balloon pulled over the stump and sock.
The so-called ‘““Wellington foam™ was then
mixed and poured into the bottom of the socket.
(The “*Wellington foam’’ is a polyurethane for-
mula made by Cooke Paint Co. of New Orleans.)
The stump was inserted into the socket, and an
attempt was made to stabilize it while the material
was foamed around between the stump and the
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wall of the socket. Two-pound foam was used in
two sockets and [0-lb. in one.

However, after the sockets were formed, the
patients could not tolerate them because of dis-
comfort to their stumps caused by the rough tex-
ture of the foam material. Mr. Titus indicated he
would make a further effort with the technique,
using the 10-Ib. foam which seemed the more
promising of the two.

University of Miami Sockets

Mr. Sinclair described the University of Miami
experiences with sockets made of Tazlon. This
intermeshed material conforms to the shape of
the stump. It is applied as a sleeve and tied off at
the end. Considerable experimentation over a
period of more than a year had failed to produce a
satisfactory application in that patients com-
plained of too much distal pressure on the stump.

Mr. Sinclair also spoke of working with other
‘thermoplastic materials, particularly polypro-
pylene, which he thought easier to work with
than polyurethane.

Fig. 4. Demonstration of the porosity of Lightcast
socket.

The NPRL Socket ~

Mr. Asbelle described the Navy Prosthetics
Research Laboratory’s experiences with the use
of “‘Lightcast’’ as a socket material. More re-
cently, Merck, Sharp and Dohme have arranged
with Solar Laboratories (who developed Light-
cast) to develop and promote *‘Lightcast 11." A
special company, MSD Orthopaedics Company,
Inc., of West Point, Pennsylvania, was formed
for this purpose. Sockets of Lightcast Il are
formed directly on the stump. Two BK stump
sockets were displayed, one made with the origi-
nal Solar Laboratories system, the other with
Lightcast 11. The finer, closer structure of the
older material provides a smooth inner socket
surface. The newer material has a more open
fiber glass construction, but both offer a satisfac-
tory structure promoting ventilation for stump
tissues (Fig. 4). The most significant change is in
the ultraviolet light and the increased speed of
polymerization—the combination of the newer
type of light plus the more open structure of the
fabric completes polymerization in three minutes,
The new lamp is more easily adjusted to posi-
tions required, and after three minutes the Light-
cast II socket is sufficiently hardened for imme-
diate use (Fig. 5).

Disadvantages of Lightcast IT inciude surface
roughness and irregularity of the inner socket
surface because of the more open structure of the
material; the problem of dust and exposure of the
fiber glass to contact with the skin when cut edges
are filed; and difficulty in cleaning the stump
sockets. These areas require further work on the
part of the Navy Prosthetics Research Labora-
tory.

Mr. Zeitl, also, spoke of his experience with
direct molding of Lightcast. Mr. Dillee spoke of
the superior qualities of Pe Lite as a material for
socket liners and reported that use of Pe Lite had
been included in the BK course at NYU. Pe Lite
is described in ISPO Bulletin No. 1, January
1972 (10).

SUSPENSION
The Detachable Medial Brim

Mr. Fillauer indicated that in his practice the
insert or removable wedge-suspension mecha-
nism for the supracondylar BK prosthesis had
been almost entirely supplanted by the use of the
removable medial-brim technique. This tech-
nique had been described in Orthotics and Pros-
thetics, December 1971 (3), and had been sum-
marized in Newsletter . . . Amputee Clinics.




14 Kay and Newman

Fig. 5. Lightcast socket on adjustable prosthesis,

August 1972 (8), Essentially. the mechanism in-
volved the fabrication of the prosthesis so that
the proximal medial portion could be detached
(and replaced) at about the level of the medial-
tibial plateau. The separation mechanism (Fig.
6)yinvolves a stainiess-steel bar laminated into the
detachable brim. then inserted into a channel
laminated into the lower portion of the socket.
The channel has a spring-ball assembly for re-
tention of the upper bar. With this method of sus-
pension. no additional straps or accessories were
required.

Cordo-Plastazote Wedges

Mr. Nitschke remarked that he couldn't com-
pletely agree with Mr, Fillauer in the use of the
detachable medial brim. which was essentially a
hard laminated segment over the medial condyle.
He felt that some sotiness and flexibility in the

wedge area was necessary for comfort, particu-
larly for older amputees. In his own practice,
therefore, Mr. Nitschke said he had been using a
Plastazote wedge over the area of the medial
femoral condyle. This wedge was covered with
the required layers of gauze, suturated with
Cordo and allowed to dry overnight. The insert
was then taken ofT the cast and allowed to dry for
two additional days. When dry. the insert was
again placed on the cast for the completion of
fabrication. In his experience, Mr. Nitschke said,
adjustments to the Cordo insert can be made
more easily than with any other type.

Modified Supracondylar Suspension System

Mr, Zeutl reported that, since 1967, the Pros-
thetics Research Study in Seattle has incor-
porated a custom-fitted supracondylar wedge
suspension for both supracondylar and supracon-
dvlar-suprapatellar below-knee prostheses (Fig.
7). While the hard-socket. hard-end type of
prosthesis is advocated and used routinely at
this Center, this system can be used successtully
in conjunction with any type of soft insert.

The wedge is fabricated on the positive stump
model. using a laminate lay-up of nylon stocki-

Fig. 6. Fillauer removable brim suspension system
for BK prostheses.
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nette and dacron felt saturated with No. 4110
polyester resin and Solka Floc mixture. Thick-
ness of the wedge is predetermined by measuring
the difference between the mediolateral dimen-
sions at the epicondyles and the supracondylar
thigh. Bulk is held to an absolute minimum. the
proximal socket shell being made just large
enough to allow donning and doffing of the pros-
thesis. Two protruding stainless steel pins (Y& in,
stainless stee] rivets) are incorporated into the
laminate wedge lay-up. and corresponding holes
are drilled into the medial proximal socket brim.
locking the wedge securely in place.

Active knee flexion during gait. including
muscle activity, not only results in a minimal
amount of atrophy in the tissue under the wedge.
but also occasionally causes chafing of the skin.
By eliminating one of the two suspension pins.
the wedge is allowed to rotate during swing or
extreme stump flexion when the patient is seated.
thus providing a more comfortable stump posi-
tioning which avoids chafing and discomfort.

Since a proximal brim retention lip is not re-
quired in this system. the bulk of the resulting
proximal medial socket is minimal. This suspen-
sion wedge can be readily adjusted to accommo-
date atrophic stump changes. Soft sponge or rub-
ber can be added to suit individual patient re-
quirements or preferences.

Inflatable Wedges

Mr. Staats described a method of supracondy-
lar suspension developed at the UCL A Prosthet-

Two views of the Seattle supracondylar wedge-suspension system.

ics-Orthotics Program by Lincoln Baird, an in-
ventor and amputee. The “‘inflatable wedge sus-
pension system’ (Figs. 8 through 1) consists
of two fluid-filled bladders connected by a piece
of tubing with a needle valve between the two
bladders. One bladder is wedge-shaped and
serves as the suspension bulb, while the other is
the inflation bulb. or reservoir. The casting pro-
cedure and fabrication of the inflatable wedge
system are similar to those of the Fillauer hard-
wedge variant. The major difference is that the
inflatable wedge is not as critical as the hard
wedge in terms of placement about the knee,
partly because of the tendency of the inflating
wedge to conform to the shape of the condyle.
Prototype models of the inflatable wedge fitted to
amputees showed that the wedge provided
secure, comfortable, reliable suspension with a
built-in adjustment not available in other suspen-
sion methods. Development is continuing. Addi-
tional material on this technique may be found in
the March 1973 issue of Orthotics and Pros-
thetics (14).

University of Miami Soft Wedges

Mr. William Sinclair reported that he had tried
the Fillauer supracondylar wedge system for the
suspension of BK prostheses. However. in
Miami a move had been made to the use of soft
wedges. Generally, these wedges were made of
polyurethene and, in fact, were carved from the
material used in the construction of heels for
SACH feet. A piece approximately the size of a

L
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Fig. 10. Inflating wedge using knee pressure.

Fig. 8. Inflatable wedge prototypes.
CONSTRUCTION
Report from Ascot Meeting

Mr. Muilenburg presented a number of points
Fillaver wedge and 3% to & in. in thickness is from the Ascot meeting which he thought were

‘ shaped and attached to the supracondylar *‘ear’™” of particular significance:
of the prosthesis. In approximately 80 percent of e Modular and endoskeletal systems enable
the cases. a medial wedge only is found to be prosthetists to supply continuous treatment.
necessary, but, in some cases, both medial and e All parts of prostheses should be inter-
lateral wedges are used. In supracondylar-supra- changeable within a period of 24 hours.

patellar-type fittings, wedge material is also
added anteriorly above the patella.

Fig. 9. Medial condyle placement, similar to Fillauer Fig. I'l. Inflated bulb is buried in depression made in
wedge. gastrocnemius bulge area.
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e The socket is one part that cannot be pre-
fabricated; it must be custom-made or **be-
spoke.”’

e There was probably a place for both heavy-
duty and light-duty modular or endoskeletal
systems.

A considerable discussion ensued concerning
the strength and durability of current endoskele-
tal prostheses. Failure of systems to hold up had
been a problem with some prosthetists. although
Mr. Muilenburg stressed that breakdown was
minimal when the devices were correctly applied.
However, he indicated that he used them pri-
marily for female patients.

Mr. Foort urged that modular systems be
taught in the schools. He felt that, with increased
use, present problems would be eliminated.

The Indian Method

Mr. A. Bennett Wilson, Jr., described some of
the features of the below-knee prostheses being
made at the Christian Medical Hospital in Vel-
lore, Southeast India. (The components of
these limbs are made by craftsmen who under-
stand very little about the principles of prosthet-
ic alignment.)

e The heel height in the SACH foot used is
lower than standard in order to accommo-
date the local footwear, so this configuration
allows the patient to walk short distances
without shoes.

e For the patellar-tendon-bearing prosthesis
fitted, a hollow laminated polyester shell is
used with a wooden ankle block laminated
into it.

e In place of the standard PTB cuff a 12 meter
length of 25 mm (1 in.) wide tape is used.
This tape is passed in a figure 8 around the
knee through slots in the prosthesis, and
then tied with a knot at about the level of the
patellar tendon bar.

The Indian techniques are more fully de-
scribed by Girling and Cummings in Prosthet-
ics International (4).

Barredo/USN Method of Fabricating Ultra-
Lightweight Below-Knee Leg

Mr. Wilson reported that Dr. Joseph Barredo,
a physicist and below-knee amputee (traumatic),
believes that weight in the below-knee prosthesis
is very important and, with the cooperation of the
U.S. Naval Hospital, Philadelphia, has fabri-
cated a completely crustacean PTB-type below-
knee prosthesis that weighs in the neighborhood

Fig. 12. The Weber-Watkins rotator.

of 19 oz. Certainly a reduction in weight makes
suspension less of a problem. The method used
is similar to that described by Wollstein in Pros-
thetics International, Vol. 4, No. 2, 1972 (16).
but Barredo relies on the shape of the **foot,”
rather than elastic material, to provide function.
Force-plate data on various foot configurations
will be obtained at Moss Rehabilitation Hospital,
and attempts will be made to fabricate the crus-
tacean prosthesis of polypropylene or some other
sheet plastic, using the vacuum-forming equip-
ment. It is felt that this type of prosthesis might
very well be appropriate for the geriatric patient,
if not for others.

The PVC Tube and the Weber-Watkins Rotator

Mr. Staros reported on two items that the VA
was following with interest.

The first of these was the use of a polyvinyl
chloride (PVC) tube by Mr. Lehneis of the Insti-
tute of Rehabilitation Medicine as a substitute for
aluminum in some light-duty temporary prosthe-
ses (Fig. 12). Mr. Lehneis had made a number of
applications of these tubes and reported that as-
sembly was quick and easy. Postfitting changes
in alignment could be made simply by heating and
bending the tube. Mr. Staros commented that.
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Fig. 13. Use of a PVC tube as a supporting structure
(shank) for a below-knee prosthesis.

for heavy-duty use, aluminum would probably
have to be substituted for the PV C, or a laminate
layer would have to be laid over the plastic tube
would have to be laid over the plastic tube to
provide the needed strength.

The second item was the Weber-Watkins rota-
tor which consists of two thrust bearings con-
nected to each other by a piece of rubber hose and
several hose clamps (Fig. 13), In rather limited
applications to date, this system has proved to be
quite durable. Mr. Nitschke has fitted two pa-
tients, and VAPC is following up on three units
which have been in service for periods of up to
eight months. These three units are being worn
by two unilateral above-knee amputees and one
below-knee amputee who is a golfing enthusiast.
Mr. Staros mentioned that the rotator weighed
700 grams, which was excessive. However, a
change in materials might help to reduce the

weight significantly. It was also necessary to
check whether the rotation capability in each di-
rection would produce instability during normal
walking, the possible benefits of a reduction in
shear between stump and socket, as well as any
benefits the rotator might have for the amputee’s
golf game.

Vacuum Forming

Mr. Snelson remarked that additional experi-
ence needed to be gained with some of the newer
materials, such as polyethylene and polypropy-
lene for use in prosthetic sockets. However,
vacuum-forming techniques lend themselves ex-
tremely well to the central fabrication concept.
There is evident need for a continuing exchange
of information between the people who are ex-
perimenting and working in the field of vacuum
forming. With an increasing number of centers
possessing vacuum-forming apparatus, a small
workshop for an exchange of “*know-how’" be-
tween the various centers would be useful.

FOOT AND ANKLE
Mauch Modified Ankle

Mr. Mauch reported that the basic design of
the modified ankle had been completed, and it
included the following features:

e The hydraulic system proper. The 5-deg. for-

ward motion of the shank to initiate the dor-
siflexion stop had been eliminated. The dor-
siflexion stop will now be produced solely by
the application of the amputee’s weight to
the ankle unit. Technical details concerning
the hydraulic mechanism are contained in
the Quarterly Progress Report of Mauch
Laboratories, Inc., for the period ending
December 31, 1972 (12).
The basic configuration of the modified de-
sign is much simpler than the previous one,
but it is still so similar in shape that the exist-
ing castings can be used, with some modifi-
cations, for the prototypes of the new de-
sign.

e Foot attachment and eversion/inversion.
The control principle for eversion/inversion
has been changed. Eversion will be blocked
to provide stability in the mediolateral direc-
tion, and inversion will be permitted against
a moderate elastically yielding resistance.
Toe pick-up can be varied by the prosthe-
tist by the rearrangement of leather washers.

e Shank attachment and transverse rotation
conftrol. Eliminatibn of the anterior/poster-
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ior adjustability has simplified the design
considerably and permits the installation of
the ankle system in standard small-diameter
pylons (down to 1 in. 1.D.). The design
change also allows the prosthetist to either
block or permit transverse rotation to ac-
commodate preferences of amputees.

All'in all, the new design of the foot and shank
attachments is much simpler, less expensive, less
noise-prone, easier to install, and probably more
durable and maintenance-free than the previous
design, without loss of significant functional
features. Test wearing of the prototype unit will
resume shortly.

COSMESIS
Otto Bock Modular Systems

In discussing the Otto Bock modular prosthe-
ses, Mr. John Hendrickson mentioned that de-
sign objectives of the company, in order of impor-
tance, were (1) cosmesis, (2) comfort, (3) opera-
tional safety, and (4) function. The Otto Bock
endoskeletal system had been introduced to the
United States in the fall of 1970, and from January
1971 until March 1972, six instructional seminars
were conducted with close to 100 prosthetists
attending. They were instructed in the correct
alignment and fabrication procedures for this
new type of prosthesis.

Mr. Hendrickson reported that improvements
were constantly being made to the Otto Bock
system as the result of experiences in the field.
One of these improvements was an improved ex-
tension assist and the provision of the modular
system hip joints in two models, one with lock
and one without, the devices being interchange-
able. Moreover, when the Bock system was first
offered, it included only a single-axis, constant-
friction knee that could be used with or without
an extension assist and a SACH foot. Currently,
two knee units are offered: (1) a single-axis, con-
stant-friction knee and (2) a single-axis, constant-
friction knee with a manual lock and improved
mechanical swing-phase control, and a choice of
three foot-ankle mechanisms—SACH, single-
axis, and five-way. A prototype yielding-friction
knee similar in function to the Bock safety knee
has been designed, fabricated, and is scheduled
for production in the near future. Plans are also
being made for a polycentric knee unit and a
swing-phase control unit that will provide the
same functions as present pneumatic or hydraulic
units. or better.

[ T G Sl ¥

Hosmer BK Modular Prostheses and Soft Covers

In the absence of Mr. Cecil Benton who was
called away from the meeting, Mr. Leigh Wilson
reported on the Hosmer/Dorrance below-knee
modular prostheses and the Prosmetic soft
covers. More than 300 stock sizes and shapes of
the soft BK covers are now considered to provide
the ultimate in prosthetic cosmesis. These covers
are said to be lightweight, tough, and exceptional-
ly durable. and their composition of urethane and
integrated skin provides a natural appearance
and softness,

The soft covers are for use with plastic sockets
laminated to the PSL-100 adjustable pylon or
with the so-called **'modular two-stage system’
where the plastic socket is dynamically aligned
on an adjustable leg and then transferred into a
duplicating jig. The special attachment plate of
the PPK 200 fixed pylon is then laminated into
the aligned socket with the pylon in the correct
M-L and A-P positions. These applications are
more fully described in the Hosmer/Dorrance
Prosthetic Hotline, Vol. 48, Series 1-71 (11).

Kingsley Items

Mr. Kenneth Kingsley presented two items of
fairly recent development at the Kingsley Mfg.
Co. He called one of them the ‘‘sculpted-toe
ladies” foot”” (Fig. 14). This item had been de-
veloped for a secretary at the insistence of
Roy Snelson, Project Director of the Amputee
and Problem Fracture Service, Rancho Los
Amigos Hospital, Downey, California. The
sccond item was the so-called *‘flat foot™ (Fig.
15). Originally designed for barefoot ambulation

Fig. 14. Two views of the sculpted-toe ladies’ foot.
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Fig. 15. The flat foot.

with an immediate-postoperative prosthesis at
the instigation of Dr. Vert Mooney and Roy Snel-
son at Rancho Los Amigos Hospital, its applica-
tions have since expanded into use with pros-
theses for swimming and water-skiing, and the
wearing of flat-heeled shoes. Flexible leather ap-
plied to the sole enhances the foot’s wearing
qualities. If sufficient demand developed. this
leather could be attached during production.

DISCUSSION

It was emphasized that the stump socket inter-
face was still a matter of prime concern, particu-
larly at the BK level since BKs constitute the
majority of amputations at the present time. A
concept was introduced of sockets that would
grasp the stump and stumps that would grasp the
socket.

The desirability of spelling out prescription
criteria for the various casting, fitting, and sus-
pension techniques was discussed. It was agreed
that the delineation of prescription criteria was
very difficult, and that, ultimately, the technique
used for a given patient was the one that the pros-
thetist did best and with which he was most com-
fortable.

The desirability of a comparative evaluation of
various casting procedures with a check of the
outcome by means of transparent sockets was
stressed by various speakers.

The inclusion of administrators in workshops
and meetings dealing with the delivery of services
was stressed. Items made available to patients
are frequently determined by lists and fee sched-
ules, and it was felt that development of adminis-
trative procedures was necessary to make pos-
sible the delivery of the best available prostheses.

ABOVE-KNEE PROSTHESES
CASTING
The BRADU Above-Knee Socket

Dr. Harris described briefly the socket which
is being developed for selected AK amputations

in the Biomechanical Research and Develop-
ment Unit at Roehampton. Dr. Verne Inman of
Berkeley had suggested that if pressures could be
evenly distributed over the whole surface, the
AK stump would support the body weight with-
out producing high loads on the ischial tubero-
sity. This concept had greatly interested Dr.
McKenzie of Roehampton who had made many
attempts to cast the AK stump with weight-bear-
ing in the stance phase. The problem wus that in
casting the stump with weight-bearing, the soft
tissues were displaced proximally. thus shorten-
ing the soft-tissue elements of the stump and in-
creasing its circumference. Consequently, when
the stump was pulled into the socket that had
been fabricated from this cast, the soft tissues
elongated and patients complained that the
socket was too short. In the swing phase, the
weight of the prosthesis distracted the soft tissues
of the stump, elongated them, and reduced the
circumference of the stump. The socket could
then no longer maintain its pressure differential.

Redhead and Alcock of Roehampton then pos-
tulated that if the stump could be cast in stance
with the soft tissue distracted as much as possible,
there could be no further distraction in the swing
phase, and the pressure differential would be
maintained. They developed a method of casting
the stump on this principle. The stump is pulled
into long-underwear-type trunks made of spe-
cially woven elastic and distracted, thus produc-
ing an evenly distributed circumferential pres-
sure over the surface of the stump. A castis then
made with the patient supine. Pressure applied
evenly and circumferentially over soft tissue
must result in a round cross section: hence,
BRADU-type sockets are round, rather than
quadrilateral, and are not ischial-bearing.
Sockets made by their method on selected pa-
tients who were previously suction-socket wear-
ers have proved successful in approximately 70
percent of the cases. Difficulties had arisen be-
cause of inability to cast the end of the stump
under pressure, and there had been other prob-
lems. Dr. Redhead had made a number of modi-
fications to the technique and was still revising it.
Dr. Harris said that those who had a satisfactory
fit were very satisfied, but the whole method of
weight transference was totally different from
that of other prostheses. If the procedure were
abandoned at any time, not only the suspension
but also the whole method of loading would be
changed. He suggested that the concept showed
promise, but was still under development and,
pending further development, it should not as yet
be considered for U.S. evaluation.
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Fig. 16. Two-component type of total-contact AK suction socket designed for geriatric AK amputees.
Left, flexible inner socket; center, rigid outer shell with anterior window; right, complete assembly of
socket and shell held together by Velcro strap on lateral side.

NEW TECHNIQUES
Suction Socket for the Geriatric AK Amputee

Mr. Sinclair described the above-knee socket
which had been developed at the University of
Miami for aged patients. This socket incorpo-
rates an RTV silicone liner made with three
layers of stockinette and a suction valve. The
outer laminated shell of the socket had been fabri-
cated with variously located cutouts in efforts to
determine the configuration which provided ade-
quate strength and retention with minimum
weight (Fig. 16). The amputee dons the liner,
inserts the stump with liner into the socket, and
conrects the two with Velcro.

Unfortunately, Mr. Sinclair reported, this sys-
tem did not work as well as had been hoped. Pa-
tients still found it difficult to don their prostheses

in the sitting position. Development is continuing.

This suction socket for geriatric amputees is
described in the Spring 1969 issue of Artificial
Limbs (13).

Cordo Insert Sockets

Mr. Nitschke stated that, in the Rochester ex-
perience, Cordo inserts had proven to be very
useful for many above- as well as below-knee
amputees. Flexible liners had been fabricated for
patients with very bony stumps, and padding had

been added where very little natural padding was
present, e¢.g., in such areas as the lateral distal
femur and the ischial tuberosity. The liner not
only greatly increased patient comfort, but ad-
justment between the liner and the socket could
be made very easily.

In cases where suction sockets are required,
Cordo inserts can still be used. The valve is in-
serted into a hole %2 in. in diameter after the area
around the hole has been heated. The flared por-
tion of the insert can then be tied off in the groove
in the valve with a nylon cord to make a perma-
nent seal. The area around the valve may then be
built up with Plastazote and blended into the con-
tours of the stump. When desirable, the last layer
of Cordo may be deferred until the Plastazote has
been added. It can then be used to finish off the
liner.

Cordo inserts are apparently working very well
in suction sockets for endoskeletal prostheses.
The stump is first pulled into the insert and sealed
with the valve; the amputee then inserts the
stump with the liner into the plastic socket. A
disk about | in. in diameter and % in. thick is in-
corporated onto the Cordo insert, just lateral to
the Scarpa’s triangle area. This disk fits into a
cutout in the same area of the plastic socket. This
arrangement keeps the insert in proper position
and prevents it from slipping out of the plastic
socket. It is not necessary to pull the cosmetic




cover down or install cutouts for the valve.

A schematic view showing installation of a suc-
tion socket valve into a Cordo liner is shown in
Figure 17 {(9).

Air-Cushion Technigue

Mr. J. E. Dillard of Nashville, Tennessee,
described the fitting of air-cushion AK sockets to
patients with problem stumps. particularly those
with marked discoloration at the distal end. Ex-
cellent relief had been obtained (Figs. 18 and 19).

The procedures for fabricating the AK air-
cushion socket were based on those developed at
the University of California San Francisco Medi-
cal Center by Wilson, Lyquist. and Radcliffe for
BK prostheses. Essentially, the distal two-thirds
of the socket was made of three layers of stocki-
nette impregnated with No. 384 Silastic Elasto-
mer. A suction valve is located distally, and an air
spuce is provided between the Silastic inner
socket and the outer shell. A more complete des-
cription may be found in the article, " A.K. Air-
Cushion Sockets,”” in the June 1970 issue of Or-
thotics and Prosthetics (2).

OTHER ITEMS
THE VERMILLION LEG MECHANISMS

Mr. Charles W. Vermillion of Roseburg, Ore-
gon, presented a film showing above-knee and
hip-disarticulation prostheses he had developed.
These prostheses could be adjusted manually to
control the forward movement of the hip and the
backward movement of the knee, and permitted
selective locking or unlocking. The mechanism
of the prosthesis is described in greater detail in

Fig. 17. Suction-socket valve installation in an AK
prosthesis with a Cordo liner.

22 Kay and Newman

Fig. 18. Distal end of stump before fitting with air-
cushion socket.

Fig. 19. Distal end of stump after fitting with air-
cushion socket. Note the major change.

U.S. Patent No. 3,663,967, entitled **Joint Move-
ment Limiting Arrangement for Prosthetic
Legs™ (15).

SEATTLE PROSTHESES FOR SPORTS
AND RECREATION

Mr. Jack Graves described at some length his
skiing experiences as a below-knee amputee,
using prostheses that he had developed. It was
recommended that Mr. Graves prepare this
material for publication in Orthotics and Pros-
thetics.

RECOMMENDATIONS

I[n an effort to bring together the various agree-
ments that had been reached during the work-




REPORT OF WORKSHOP 23

shop, Messrs. Foort and Hampton presented a
list of proposed recommendations for considera-
tion by the group. These items were:

e Carlton Fillauer’s three-stage casting tech-

tion of the new techniques referred to (cast-
ing techniques, transparent sockets), and (2)
as alignment devices for use in teaching.
This approach will allow quick assembly of

nique and Joe Zettl’s pre-modified plaster
impression technique should be evaluated as
quickly as possible (within six months, in-
cluding preparation of teaching material).
All necessary information needed for the
evaluations should be supplied by the de-
velopers. Transparent sockets with modular
components should be used to evaluate the
products of these casting techniques.
Casting techniques which would permit the
making of impressions under dynamic condi-
tions should be investigated.

Other institutions besides Rancho Los
Amigos Hospital, and including the prosthet-
ics schools, should investigate the values of
transparent sockets as check sockets.

A manual on the fabrication of gel-socket
prostheses should be made available to the
schools.

Investigations to develop the VAPC below-
knee suction socket and the NPRI. method
of socket fabrication should be continued.
Efforts to develop prescription criteria for
use of the numerous variants of the BK
prosthesis should be intensified.
Participants in the workshop should make
available to the schools all pertinent infor-
mation concerning their variations in the
PTS wedge-suspension techniques. The
schools should include these techniques in
their teaching programs, as appropriate.
The prosthetics schools should obtain
vacuum-forming equipment so that they can
keep abreast of developers in applications of
the technique, and they should disseminate
information on uses, as appropriate.
Functional characteristics and design cri-
teria for the SACH foot should be reviewed
periodically in the light of field experience.
Flexible, custom-made., cosmetic-cover
techniques should be recorded and made
available to the schools so that prosthetists
may become familiar with them.

The schools should include laboratory
demonstrations of the new materials, such as
those used to make custom cosmetic covers,
vacuum forms, etc., and the sources of the
materials should be indicated.

With regard to modular systems, it is recom-
mended that the schools use the systems
available (1) in the investigation and evalua-

trial devices and familiarize students with
modular devices without necessarily rec-
ommending them for general use at this
time.

Manufacturers should supply models of
their equipment to the schools so that stu-
dents can become familiar with them. Manu-
facturers should be encouraged to contribute
to the schools, and this would be a good way
to do so.

All of the new developments in AK socket
design which have been shown at the work-
shop are of sufficient value to warrant the
preparation of manuals. Evaluation should
be undertaken so that indications and con-
traindications for use can be established.
Various methods for sheathing the stump,
including a stump-sock design, should be
vigorously investigated, and manufacturers
should be made aware of their importance.
Study of the effects of shear and other forces
on living tissue should be intensified.

It is strongly recommended that a functional
terminology related to prosthetics and orthot-
ics be developed and that investigators use
this terminology to identify their inventions.
Surgeons should be encouraged to experi-
ment with stump design in an effort to im-
prove weight-bearing characteristics and the
socket-grasping capabilities of muscle-stabi-
lized stumps.

A strong effort should be made to improve
prosthetics for children and women, Women
should be encouraged to involve themselves
in the solution of this problem.

CPRD should look into the possibility of re-
lating to the various information retrieval
systems of such professions as the various
groups of engineers with a view to solving
problems which relate to these specialties,
e.g., materials.

A “*by-mail”” brainstorming operation spon-
sored by CPRD on the problem of cosmetic
restoration of modular prostheses is recom-
mended. Contributors would be asked to at-
tend a workshop designed to further the
brainstorming. The expectation would be
that some research group would involve it-
self vigorously in the problem of cosmetic
restoration of modular devices, on a high-
priority basis.
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o The ski prosthesis presented by Jack Graves
should be written up and published as an
article.

e Studies on James Foort's electric alignment
unit should be reactivated.
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A PRELIMINARY REPORT ON THE USE OF
THERMOGRAPHY AS A DIAGNOSTIC AID
IN PROSTHETICS

The need for an objective method of evaluating
the stump-socket relationship has long been rec-
ognized. Traditionally, the prosthetist has had to
rely on such things as the evidence of his own
senses. the patient’s subjective reporting, and
such fitting aids as balls of clay, lipstick, and
powder placed within the socket. Sometimes
these practices resuit in the rejection of the pros-
thesis and the prosthetist by the patient, and, asa
consequence, the rehabilitation program for the
patient is delayed. To provide more objective
information, the Division of Prosthetics and Or-
thotics at the University of Virginia, the Depart-
ment of Mechanical Engineering and the Depart-
ment of Orthopedic Surgery are experimenting
with the use of pressure transducers, transparent
sockets, and thermography. The reader is un-
doubtedly familiar with the potentials inherent in
the use of the first two aids, but the use of ther-
mography to measure skin temperature as a diag-
nostic aid in prosthetics has been limited to a very
few centers (1), and therefore should be of in-
terest.

Essentially, thermography provides us with a
method for measuring differences in skin tem-
peratures and relating them to a uniform scale.
Basically the apparatus utilizes a supercooled
video scanner, a cathode ray screen, and a
Polaroid camera (Fig. 1) (1) (2).

The area to be studied is scanned by the camera
and its image is shown on the cathode ray screen
in black and white and recorded on a Polaroid
film when desired. Depending upon the mode
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selected, warm areas register as either-light or
dark, and the cool areas as the opposite. Com-
monly, we choose to portray the warmer areas on
the light end of the scale and the cooler areas on
the dark end, and this is the convention followed
in this article (Fig. 2). The machine is usually set
for a base temperature of 90°F with a range of =5°.
Temperatures of 95°F and beyond register as ab-
solute white, while temperatures of 85°F and be-
low register as absolute black. Temperatures
between the two extremes register as shades of
gray. Thus our base temperature of 90° registers
as a neutral shade of gray in the middle of the
two extremes (Fig. 3).

Localized areas with increased blood supply
register ““warm.’" and therefore lighter than areas

Fig. 1. Apparatus showing scanner on the right and
cathode ray screen and attached Polaroid camera on
the left.
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Fig. 2. Thermograph of a right BK stump, anterior-
medial view, showing contrasts in gray. Scale on the
bottom shows temperatures range from light to dark for
comparison with the stump.

with a relatively poor blood supply which will
register ‘*dark,”” and therefore cooler. In the case
of limb prosthetics these warmer areas can be
attributed to localized pressure and irritation.
{The use of thermography is also being evaluated

Fig. 3. This picture taken by the camera is a mirror
image of the subject studied.

Fig. 4. BK stump showing area of concentrated
pressure under the medial tibial flare. This picture is
a reverse image of a right stump.

as an aid in determining levels of amputation in
cases of arteriosclerosis.) Evidence of pressure
over the area of the patellar tendon or the medial
tibial flare is considered to be beneficial (Fig. 4).
Conversely, evidence of pressure, or irritation,
over the distal cut end of the tibia or some other
sensitive spot, such as the head of the fibula, is
considered to be a potential source of trouble
(Fig. 5).

THE PILOT STUDY

In this study, we have attempted to record the
surface temperature of the stump at the time of
casting and immediately after delivery of the
prosthesis. Thermographs of the stump are made
from several angles, and serve as a reference
should the patient return with complaints of irri-
tation or pain in the stump. The pictures were
also used as a basis for attempts at predicting
future problem areas. By taking a thermograph
later and comparing it with the reference photo-
graphs, it is possible to evaluate what effect the
socket has had on the stump over a given period
of time, and thus determine whether or not the
patient really is experiencing trouble, and to lo-
cate the exact spot when the trouble is a mechani-
cal one.

Our pilot study has presented us with several
clear examples of the potential of thermography
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Fig. 5. BK stump showing irritation overthe end of the
tibia. This picture is a reverse image of a right stump.

as afitting aid. J. D., an employee of the hospital
and a bilateral below-knee amputee as well, was
followed as one of the research subjects in this
study. J. D. was fitted previously with PTB pros-
theses on both sides. His prescription was
changed to PTS (supracondylar, suprapatellar
prostheses) (3) (4). No reference thermographs
were taken. After wearing the prostheses for
several days, the subject complained of excessive
pressure from the supracondylar wedge in the
area of the adductor tubercle. He was sent to the
prosthetist who advised him to wear the prosthe-
sis as much as possible so he could “*build-up’ a
tolerance to the new pressure areas. At this time
areference thermograph was taken. (It should be
noted that the supracondylar wedges presented a

Fig. 6. Thermograph of J. D.'s stumps, showing areas
of irritation above the medial epicondyles.

THERMISCOPE

Fig. 7. Thermograph of F.C.'s stump at time of cast-
ing.

Fig. 8. F.C.'s stump and the area of irritation over the
distal end of the tibia as well as some irritation above
the medial epicondyle.
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Fig. 9. F.C.’s stump after adjustments were made to
the prosthesis. Note that the hot spots have disap-
peared.

sharp abrupt profile quite the opposite of the
broad, flat profile Nitschke and Marschall (3) (4)
advocate.) Two days later, the subject was seen
again by the prosthetist and displayed an ulcer
over the spot the thermograph showed as an area
of localized pressure and irritation. A new ther-
mograph of the affected stump confirmed that it
was indeed the same area (Fig. 6). Because of
these fitting problems, the patient rejected the
new prostheses and went back to the use of the
old PTB type even though they no longer fitted
properly. Clinical use of thermography might
have led the prosthetist to provide meaningful re-

lief at the time of delivery, and not just reject the
complaints of the patient on the basis that he was
unaccustomed to the forces being exerted over
the affected area.

F.C. was thermographed at the time of casting
and again when the prosthesis was delivered (Fig.
7). After several days the patient returned with
complaints of pressure over the anterior distal
tibia and along the crest of the tibia. A thermo-
graph was taken that revealed a hot spot in this
area (Fig. 8). A “‘relief”” was made by the pros-
thetist, and the patient was instructed to continue
using the prosthesis. A thermograph taken later
showed that the warmer spot had disappeared
after adjustments to the socket were made (Fig. 9).

CONCLUSIONS

During this study, we had patients come to us
and point to certain spots on the stump and state
““it hurts here.”” In studying the thermograph
afterwards, it was evident the pain originated in
an area other than the one anticipated. It must be
stated that the results of the procedure are not to
be’ relied on absolutely, but, when related to
visual evidence presented by the stump and to the
subjective reporting of the patient, thermography
can be a useful diagnostic aid.
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THE USE OF CHECK SOCKETS IN
LOWER-LIMB PROSTHETICS

Prosthetists have for years accepted and val-
ued the use of a “*check socket™ in the fitting of
upper-limb prostheses (4). However, prosthet-
ists seem Lo be extremely reluctant to use check
sockets in fitting lower-limb prostheses.

A check socket, for the purpose of this paper,
is a socket in a relatively rigid material moided
directly over the modified model of the amputa-
tion stump, and is used to determine the extent of
additional modifications that will be required to
obtain an optimum fit for the definitive prosthe-
§1s.

We began using check sockets for lower-limb
fittings several years ago and have found them to
be invaluable in determining the optimum fit of a
socket. So useful were check sockets that they
were adopted very quickly for routine use in our
lower-limb prosthetics practice.

In the early days our check sockets were made
by laminating three or four layers of cotton stocki-
nette and polyester resin. Holes, 14"-3%” in diam-
eter, were drilled in areas of the socket that the
prosthetist felt he wanted to check. A blunt
object such as a pencil eraser is used as a probe to
indicate the pressure present in a given area.
While these laminated check sockets were quite
satisfactory and beneficial. the new rransparent
sockets (1) (2) (3) now available make the use of a
check socket even more valuable.

To date the use of check sockets has provided
only subjective information. We have found no
way to compile quantitative, objective. or statis-
tically useful information on the subject. Never-
theless. use of check sockets are well worth the
effort.

'Executive Vice President. Orthomedics, Inc., 8332
Towa Street, Downey. California 90241

?President. Orthomedics, Inc., 8332 lowa Street,
Downey. California 90241
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In our group there are eleven certified pros-
thetists in eight patient-care facilities (Branch Of-
fices) who are fitting patients daily. In addition
there are seven other practitioners who are at
various levels of experience in a supervised train-
ing program. All but two of the eleven certified
prosthetists use check sockets as a routine part of
their practice, and all seven of the other practi-
tioners use them routinely on every fitting. The
two prosthetists who do not use them routinely
do use them selectively. and are using themn more
and more as they begin to appreciate their worth.

Because the technical part of prosthetics care
is of primary interest to most prosthetists, we will
discuss the use of check sockets from a technical
standpoint first. The discussion will be in refer-
ence to the use of transparent, rather than lami-
nated. check sockets.

USE OF THE TRANSPARENT CHECK
SOCKET

The check socket is trimmed and prepared in
the same manner as the definitive socket (Fig. 1).
Numerous holes of 4" to 38" in diameter are then
drilled in any area of the socket from which infor-
mation by ‘‘feel’” is desired. Most common are
those areas underneath the femoral and tibial

Fig. 1. Trimming the proximal border of a transparent
socket for a below-knee patient.
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Fig. 2.

Application of the transparent check socket by
the prosthetist.

condyles, head of the fibula, the flare of the tibia
on the medial side, but other areas may be just as
critical on any given patient. A prosthetic,
“stump,”” sock of the same type normally used
by the individual prosthetist at *‘initial fitting™
should be used in the check socket fitting.

As the amputation stump, with the sock, is in-
troduced into the check socket (Fig. 2), the pros-
thetist brings his fitting experience into play and
coordinates this with visual evaluation, looking
for areas of restriction. tightness, or pressure in a
given area prior to complete settling of the stump
into the socket. We are looking for the ‘‘experi-
ence feel” in the prosthetist’s hands of just how
the stump is adjusting itself to the socket.

Torque, rotation. and pressure are applied
through the socket by the prosthetist’s hands,
and, following this, the patient bears full weight
on the socket as it is supported by a fitting stand
(Fig. 3). After the socket is well set on the stump,
further evaluation is accomplished by using a
pencil eraser or other blunt object to test the pres-
sure or lack of pressure through the holes. During
all of these steps evaluations are made by corre-
lating what is seen through the socket with what
is felt by the probe on the soft tissues.

During this procedure notations and markings
are made on the check socket to assist the pros-
thetist in making further modifications to the
positive plaster model (Figs. 4 and 5). It should
be emphasized that vision alone does not provide
adequate evidence for the decisions that may be
necessary. Only after considerable experience in
relating visual information to the pressures found
by palpation through holes directly to the skin
surface can adequate evidence be gained for mak-
ing “‘fitting”" decisions. In other words what you
see with your eye may very well not be what is

Fig. 3. Use of probe to determine degree of fit of
socket during weight-bearing.

Fig. 4. Prosthetist indicates with a marking pencil
areas on the cast that will require modification.

causing a problem or does not necessarilv indi-
cate that a problem does not or will not exist.
ONLY by coupling his previous experience
with experience in the use of transparent check
sockets will the prosthetist obtain the greatest
value from transparent check sockets.

The check socket may be removed and retried
numerous times; it can be ground with a **burr™”
on a router; it can be cut and widened or nar-
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Fig. 5. View of a typical situation where a check
socket is used to improve fit of the definitive socket.

rowed. There is littie limit to the amount of modi-
fication that can be made to the check socket.

The check socket is then filled with plaster of
Paris, and removed by splitting one side with a
cast cutter after the plaster has set (Fig. 6). Appro
priate modifications are then made to the new
positive model in accordance with needs deter-
mined during the check socket fitting (Fig. 7). A
second check socket is occasionally indicated.

We enforce one basic rule in the check socket
procedure: ““THE CHECK SOCKET CAN model.
NEVER BE ISSUED AS THE DEFINITIVE
SOCKET.” The reason for this is that a check
socket may be considered to be *‘good enough’’
and the true purpose of a check socket thus would
be defeated, in that needed modifications, though
small, will not be made with the idea that time is
being saved.

Another major benefit accrued by use of the
check socket is in psychological management of
the patient. We have noted time and again a bet-
ter attitude or feeling on the part of the patient
when the check socket is used. This intermediate
step between the patient’s visit for casting and his
experience with the entire apparatus set up on an
adjustable alignment device seems to relieve him
of the shock most patients experience at this time.
By having the patient return for a check socket
fitting much of the **shock™ is relieved. The pa-
tient feels that the prosthetist is more interested
in him as an individual and the procedure demon-

Fig. 7. Modification of second model.

strates to the patient that the best possible fit is CONCLUSION

the goal of the prosthetist, While the *‘shock’™ ef- In conclusion, we readily realize that our ideas
fect 1s more pronounced in new patients, it is in- on the use of a check socket in fitting lower-limb
teresting to note that the most favorable com- prostheses are subjective. However, we feel that
ments come from the experienced patients who the number of prosthetists who are turning to
are having a check socket used in their fitting pro- check sockets is increasing, and from the ex-

cedure for the first time. perience of all of these as well as that of the
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authors there is a definite feeling that the number
of return visits by patients in the one-year post-
fitting period is reduced drastically, and that the
procedure is of tremendous psychological bene-
fit to the patient.
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PUBLICATIONS AND ORGANIZATIONS
OF INTEREST TO
THE PHYSICALLY DISABLED

Cynthia Hiltz

The following lists of periodicals, other publications, and organizations of interest to the physically
disabled and their families have been compiled by Cindy Hiltz, staff member of the Committee on Pros -
thetics Research and Development, National Research Council. The original objective was to have
information readily on hand at CPRD to help in making prompt replies to the many requests received.
However, it would seem that such lists might be helpful to prosthetists, orthotists, and other sub-
scribers to Orthotics and Prosthetics in their daily practice.

No claim is made for completeness of the present lists, and CPRD plans to refine them continuously.
The refined lists could appear in Orthotics and Prosthetics on an annual or semiannual basis. Your
comments are solicited. A. Bennett Wilson, Jr.

Editor

PERIODICALS

ACCENT ON LIVING
Raymond C. Cheever, Editor

Accent on Living, Inc. CHILDREN TODAY
P.O. Box 726 Judith Reed, Editor
Bloomington, [llinois 61701 Social and Rehabilitation Service, HEW
Quarterly: $2.50/yr. Children's Bureau
) P.O. Box 1182
ACH[EVEMEI}JT Washington, D.C. 20013
C. J. Lampos, Editor Bimonthly: $3.50/yr.
925 N.E. 122nd Street
North Miami, Florida 33161 HANDY-CAP HORIZONS
Monthly: $1.00/yr. 3250 E. Loretta Drive
Indianapolis, Indiana 46227
THE ACTIVE HANDICAPPED Quarterly: $2.00/yr.
Richard B. McCaughan, Editor
528 Aurora Avenue NAPH NATIONAL NEWSLETTER
Metairie, Louisiana 70005 Mary Ellen Howard, Editor
Bimonthly: $3.00/yr. National Association of the Physically
Handicapped
BREAKTH_ROUGH, 405 Colonial Avenue
Gemma Geisman, Editor ' Portage, Michigan 49081
Osteogenesis Imperfecta Foundation, Inc. Quarterly: Free
P.O. Box 304
Auburn, Alabama 36830 NARHA NEWS
Quarterly: Free Marilyn Massey, Editor
North American Riding for the
BULLETIN

? ’ . Handicapped Association
e R s e White Post, Virginia 22263
National Inconvenience portmen s SS0OC. 1 { : F

3738 Walnut Avenue Quiarerly: T

Carmichael, California 95608 NATIONAL HOOKUP
Spring and Fall: Free Ira J. Inman, Editor
Indoor Sports, Inc.
CHALLENGE 3445 Trumbell
Julian V. Stein, Editor _ San Diego, California 92106
American Association for Health, Physical Monthly: $1.50/yr.
Education and Recreation
Unit on Programs for the Handicapped NATIONAL STAR NEWSLETTER
1201 Sixteenth Street, NW 6219 Naper Avenue
Waushington, D.C. 20036 Chicago, Illinois 60631
5 times o school year: $4.00/yr. Bimonthly: $2.00/yr.
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PARAPLEGIA NEWS

Paralyzed Veterans of America

935 Coastline Drive

Seal Beach, California 90740
Monthly: $3.00/yr.

PERFORMANCE
Susan Bliss, Editor
President’s Committee on Unemployment
of the Handicapped
Constitution Avenue at 14th Street, NW
Washington, D.C. 20210
Monthly: Free

REHABILITATION GAZETTE
Gini and Joe Laurie, Editors
4502 Maryland Avenue
St. Louis, Missouri 63108
Annually: $2.00/yr. (for disabled);
$4.00/yr. (able-bodied)

REHABILITATION LITERATURE
Earl C. Graham, Editor
National Easter Seal Society for
Crippled Children and Adults
2023 West Ogden Avenue
Chicago, Illinois 60612
Monthly: $10.00/yr.

SPINA BIFIDA AND HYDROCEPHALUS
ASSOC. OF CANADA

P.O. Box 859, Station “‘K”’

Toronto 12, Ontario, Canada
Literature available to interested persons.

THE EXCEPTIONAL PARENT

Box 45

Newtonville, Massachusetts 02160
10 issues a year: $6.00/yr.

THE SQUEAKY WHEEL

Jan Little, Editor

National Paraplegia Foundation

333 North Michigan Avenue

Chicago, Illinois 60601
Monthly: Free

DIRECTORY OF REHABILITATION CENTERS
Association of Rehabilitation Centers, Inc.
5530 Wisconsin Avenue
Bethesda, Maryland 20014
Annually: $3.00/copy

1973 REGISTRY OF CERTIFIED FACILITIES
AND INDIVIDUALS

American Board for Certification in Orthotics and
Prosthetics, Inc.

1440 N Street, NW

Washington, D.C. 20005
Annually: Free

ORGANIZATIONS

AMERICAN ATHLETIC ASSOC. FOR THE
DEAF

P.0O. Box 105

Talladega, Alabama 35160

AMERICAN BLIND BOWLING ASSOCIATION
P.O. Box 306
Louisville, Kentucky 40201

AMERICAN FOUNDATION FOR THE BLIND
15 West 16th Street
New York, New York 10011

AMERICAN JUNIOR BLIND BOWLING
ASSOC.

4244 Heather Road

Long Beach, California 90808

AMERICAN PARAPLEGIA SOCIETY
A.E. Comarr, M.D., President

V.A. Hospital

Long Beach, California 90804

AMERICAN WHEELCHAIR
ASSOCIATION

Route 2, Box 750

Lutz, Florida 33547

THE ARTHRITIS FOUNDATION
1212 Avenue of the Americas
New York, New York 10036

DISABLED AMERICAN VETERANS
1425 East McMillan Street
Cincinnati, Ohio 45206

EASTER SEAL SOCIETIES FOR CRIPPLED
CHILDREN AND ADULTS

2023 West Ogden Avenue

Chicago, Illinois 60612

INDOOR SPORTS, INC.
3445 Trumbell
San Diego, California 92106

INTERNATIONAL SOCIETY FOR REHABILI-
TATION OF THE DISABLED (REHABILITA-
TION INTERNATIONAL)

219 East 44th Street

New York, New York 10017

THE NATIONAL FOUNDATION—MARCH OF
DIMES

1028 Connecticut Avenue, NW

Washington, D.C. 20036

MUSCULAR DYSTROPHY ASSOCIATIONS
OF AMERICA, INC.

810 Seventh Avenue

New York, New York 10019

NATIONAL AMPUTEE GOLF FOUNDATION
George C. Beckmann, Trustee
Warm Springs, Georgia 31830

NATIONAL INCONVENIENCED SPORTS-
MEN’S ASSOC.

Douglas J. Pringle, President

3738 Walnut Avenue

Carmichael, California 95608

NATIONAL MULTIPLE SCLEROSIS SOCIETY
1156 15th Street, NW
Washington, D.C. 20005

NATIONAL PARAPLEGIA FOUNDATION
333 North Michigan Avenue
Chicago, Illinois 60601

THE NATIONAL SHUT-IN SOCIETY, INC.
11 West 42nd Street
New York, New York 10036

BOWLING
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NATIONAL TRACK ANDFIELD COMMITTEE
FOR THE VISUALLY IMPAIRED

4244 Heather Road

Long Beach, California 90808

NATIONAIL WHEELCHAIR ATHLETIC AS-
SOCIATION

40-24 62nd Street

Woodside, New York 11377

NATIONAL WHEELCHAIR BASKETBALL
ASSOC.

Rehabilitation—Education Center

University of Illinois

Oak Street and Stadium Drive

Champaign, linois 61820

NORTH AMERICAN RIDING FOR THE
HANDICAPPED ASSOC.(NARHA)
Whitepost, Virginia 22263

OSTEOGENESIS IMPERFECTA FOUNDA-
TION. INC.

197 South West Avenue

Kankakee, 1llinois 60901

PARALYZED VETERANS OF AMERICA
3636 16th Street, NW
Washington, D.C. 20010

SPINA BIFIDA ASSOCIATION OF AMERICA
9814 Mohawk Lane
Bethesda, Maryland 20034

SPINA BIFIDA AND HYDROCEPHALUS
ASSOC. OF CANADA

P.O. Box 859, Station "K'

Toronto 12, Ontario, Canada

UNITED CEREBRAL PALSY ASSOCIATIONS,
INC.

66 East 34th Street

New York, New York 10016

UNITED STATES BLIND GOLFERS® AS-
SOCIATION

6338 Sherwood Road

Philadelphia, Pennsylvania 1915]

For general information about services and programs
relating to recreation for the disabled, write to:

AMERICAN ASSOC. FOR HEALTH, PHYSI-
CAL EDUCATION AND RECREATION

Program for the Handicapped

1201 16th Street, NW

Washington, D.C. 20036

and/or

NATIONAL THERAPEUTIC RECREATION
SOCIETY

National Recreation and Park Association

1700 Pennsylvania Avenue, NW

Washington, D.C. 20006

Hiltz

CATALQOGS

AIDS AND APPLIANCES, 18th ed.
American Foundation for the Blind

15 West 16th Street

New York, New York 10011

AIDS FOR CHILDREN—TECHNICAL AIDS
FOR PHYSICALLY HANDICAPPED CHIL-
DREN (Except defects of vision, hard of hearing.
orthosis and prosthesis)

ICT A Information Centre

Karl Montan, Director

Fack

S-16103

Bromma 3 Sweden (April 1972)*

AIDS FOR THE DISABLED

British Rheumatism and Arthritis Assoc. (BRA)
1 Devonshire Place

London WIN2BD England (September 1968)

ASSISTIVE DEVICES AND EQUIPMENT FOR
REHABILITATION

Hot Springs Rehabilitation Center

Hot Springs, Arkansas 71901 (1971)

DEVICE NEWS (A collection of 82 issues of Device
News)

New York University Medical Center

Institute of Physical Medicine and Rehabilitation

400 East 34th Street

New York, New York 10016 (June 196_4)

EQUIPMENT AND AIDS TO MOBILITY

The Association for Spina Bifida and Hydrocephalus
P.O. Box 859, Station K"’

Toronto 12, Ontario, Canada

EQUIPMENT FOR THE DISABLED (Sections
1-12)

The National Fund for Research Into Crippling Dis-
eases

Vincent House, Vincent Square

London SW1 England (1966)

FUNCTIONAL AIDS FORTHE HANDICAPPED
Medical Department

Harper and Row, Publishers

2350 Virginia Avenue

Hagerstown, Maryland 21740 (1973)

SELF HELP DEVICES (Reprinted from the Post-
graduate Medicine)

Edward W. Lowman and Howard A. Rusk, M.D.
(authors)

Institute of Physical Medicine and Rehabilitation

New York University Medical Center

400 East 34th Street

New York, New York 10016 (1962)

SELF HELP DEVICES FOR THE ARTHRITIC
Edward W. Lowman, M. D. (author)

Arthritis and Rheumatism Foundation

1212 Avenue of the Americas

New York, New York 10036 (1962)
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SELF-HELP DEVICES FORREHABILITATION
New York University—Bellevue Medical Center
Institute of Physical Medicine and Rehabilitation

400 East 34th Street

New York, New York 10016 (1958)

SERVICES FOR CRIPPLED CHILDREN
Social and Rehabilitation Service, HEW
Children’s Bureau

P.O. Box 1182

Washington, D.C. 20013 (1968)

SERVICES FOR THE DISABLED
Department of Employment

London: Her Majesty’s Stationery Office
England (1971)

*Dates in parentheses indicate year of publication




TECHNICAL NOTES

WEDGE ADAPTORS FOR ALIGNMENT OF
LOWER-LIMB PROSTHESES

During the past three years | have used wedge
adaptors in the alignment procedure of lower-
limb prostheses in two ways: by themselves in
determining alignment, and as a means of dupli-
cating alignment that has been determined with
the Winnipeg wedge-disc alignment unit (1, 2).

I have found that, when using the Winnipeg
wedge disc units, once a satisfactory alignment
has been achieved no changes are required later
in the majority of cases. Therefore, I designed a
series of adaptors (Fig. 1) to aid in duplication of
the alignment determined with the Winnipeg
wedge discs so that the unit could be used over
and over, and also to lessen the problems of
loosening and the consequent slippage that had
been experienced with the multiple wedge discs.

The wedge adaptors have seen greatest use at
the foot connection and under the socket in the
below-knee (BK) prosthesis (Fig. 2). They are
also used at the foot in above-knee, knee-disartic-
ulation, and hip-disarticulation prostheses. A
prefabricated rubber cosmetic cover or a custom-
made plastic-laminate cover is used.

By duplicating the Winnipeg wedge discs with
the wedge adaptors. the problem of disc slippage
has been eliminated. When an adaptor replaces a
wedge disc unit under the socket and over the
foot a total weight reduction of approximately 4
ounces is realized.

WEDGE ADAPTORS

Five configurations (Fig. 3) with angulation of
0.2, 4,6, and 8 degrees, respectively, have prov-
en to be adequate in meeting the alignment
needs of our patients. Each adaptor is made from
2024ST4 aluminum round stock and weighs ap-
proximately 2V5 ounces. (A Winnipeg wedge disc
unit weighs approximately 42 ounces.)

A moveable wedge nut (Fig. 3B) within the
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Fig. 1. A0°adaptorand an 8°adaptor with wedge nut.

adaptor is used to connect the adaptor to the foot
with the standard bolts, except for the 0° adaptor
(Fig. 3A) which obviously does not require a
wedge nut.

ALIGNMENT DUPLICATION BY
ADAPTORS

A short review of the Winnipeg wedge disc unit
is presented here for those not familiar with this
alignment device. Each unit consists of two
wedge discs, each having an angulation of 6° (Fig.
4). to make possible a total angulation in one
plane of 12° (Fig. 5) and 6° each in two planes.
When both discs are moved synchronously, an-
gulation occurs in one plane. To provide angu-
lation in two planes the discs are moved inde-
pendently of each other.

A detailed description of the principle and
use of the Winnipeg wedge disc unit is given in
Figures 6 through 11.

In duplicating the alignment, the angulation
produced by the wedge discs in one or both
planes is determined and the required wedge
adaptor is substituted, using the following rules:

1. Determine which quadrant or quadrants

the thin edges of both wedge discs are act-
ing upon (Figs. 6 and 7).
2. The maximum number of degrees a wedge
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Fig. 2. Left. a wedge disc unit that is producing 4° flexion at socket and 0° at the foot connection.
Right, the wedge discs are replaced with a 4° wedge adaptor under the socket and a 0° adaptor at the foot.

disc has is 6, and this must be shared by the
direction in the quadrant or quadrants it is
acting upon (Figs. 8 and 9).

3. Add the effects of the wedge discs (Figs.
10 and 11).

Duplication can be performed by using the
Hosmer Vertical Fabrication Jig or drawing ref-
ercnce lines on the prosthesis for duplication by
eye.

When the wedge disc units are replaced by the
wedge adaptors, the pylon tubing must be length-
ened to accommodate for the shortening that
occurs inherently.

ALIGNMENT PROCEDURE USING
ADAPTORS

Bench alignment of the BK prosthesis is per-
formed in the usual manner. appropriate adaptors
being placed beneath the socket and over the foot.
During dynamic alignment. adaptors are changed
as required until the alignment is satisfactory,

Carrying out alignment changes in one or two
planes is a simple matter with these adaptors.
For example, an 8% adaptor can produce 6° in an
interior direction and 2°in a lateral divection ( Fig.
12). If a reduction from 6° to 4° is desired in the
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anterior direction while maintaining the 2° in the
lateral direction, a 6° adaptor will perform the
adjustment (Fig. 13).

DISCUSSION

In using wedge adaptors for determining align-
ment the prosthetist is concerned only with one
quadrant of angulation and two directions { Figs.
7, 12, and 13). When using the Winnipeg wedge
discs he often is concerned with two quadrants
and three or four directions (Figs. 10 and 11). I
have found the wedge adaptors easier to use than
the Winnipeg wedges in determining alignment.

CONCLUSION

Wedge adaptors have been found useful as an
alignment tool and as a duplication method in a
modular type of prosthesis. Ease of adjustment
has made changing alignment a simple matter.

Wedge Nut

¢&——Tube Adaptor

Disc
Disc

Disc

Retaining Ring

Disc Retainer

Fig. 4. Sketch of a Winnipeg wedge disc unit.
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Fig.5. Winnipeg wedge disc unit in (A) neutral (0°) and
(B) 12° of angulation.
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Fig. 6. Alignment adjustments occur in one or two

planes. AP: anteroposterior plane, and ML: medio-

lateral plane. The two planes produce four quadrants:
M- L AM, AL, PM, and PL.

Fig. 7. When quadrant AL is bisected by a wedge, the
angulation produced in direction A and direction L is
equal. When the thin edge of the wedge is moved to-
wards A, the angulation in A direction increases while
L decreases. The converse is true when the thin edge
of the wedge is moved towards L.

Fig. 8. One of the two 6° Winnipeg wedges produces
6° of angulation in direction A when the thin edge of
wedge is centered exactly at A.
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Breakey

Fig. 9. Two Winnipeg wedges moving synchronously
produce 3° each of angulation with a resultant of 6° in
direction A. In quadrant AL the wedge disc produces
3°in both A and L directions. In quadrant AM the
wedge disc produces 3° in both A and M directions.
Because M and L directions are opposite, they cancel
each other, leaving 6° in direction A.

Fig. 10. Two Winnipeg wedges producing 6° in
direction A and 2° in direction L. D, disc in quadrant
AL produces 2° in direction A and 4° in direction L.
Therefore, in direction A D,(4°) + D,(2°) = 6°. As M
direction and L direction are opposite directions, M
(2°) is offset by L (4°) resulting in 2° in direction L.

Fig. 11 Two Winnipeg wedges producing 4° in direc-
tion A and 2° in direction L. In quadrant AM, Disc D,
produces 3° in direction A and 3° in direction M. In
quadrant AL, disc D, produces I° in direction A
and 5° in direction L. Therefore, in direction A: D,
(3°) + D,(1°) = 4°. Direction M (3°) is offset by L (5°) re-
sulting in 2° in direction L.

Fig. 12. To produce 6° in direction A and 2° in direc-
tion L with a wedge adaptor, an 8° adaptor is used. AL
quadrant is divided into quarters with each quarter
producing 2° change in angulation. Thin edge of wedge
positioned at lower quarter produces desired angula-
tion.
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REFERENCES

1. Foort,J., and D.A. Hobson, A pylon prosthesis
system for shank ( B/K) amputees, Report No. 6, Pros-
thetics and Orthotics Research and Development Unit,
Manitoba Rehabilitation Hospital, Winnipeg, Canada,
November 1965

Fig. 13. To produce 4° in direction A and 2° in direc-
tion L, a 6° adaptor is chosen, and quadrant AL is di-
vided into thirds so that each third produces a 2° change
in angulation. The thin edge of the wedge positioned at
the lower third of the quadrant produces the desired
angulation.

2. Prosthetics and Orthotics Researchand Develop-
ment Unit, The wedge disc alignment unit, Report No.
3, Manitoba Rehabilitation Hospital, Winnipeg,
Canada, December 1964

James W. Breakey, B.Sc.




ORTHOTICS DISPLAY PANELS USED AS
TEACHING AND COMMUNICATION AIDS

The orthotist who practices in a teaching hos-
pital or in an institutional setting is required to
spend much time in communication with his asso-
ciates from other disciplines. Much written and

oral interchange often takes place concerning the
prescription, purposes. and fitting of orthoses.
Often physicians and therapists have problems in
visualizing certain elements and devices even

DR. BUNNEL'S
ACTIVE HAND AND
o= o o FINGER SPLINTS o}

. i =

It is unfortunate that Dr. Buanell's nome wis mispelled on the ilastiation above, 5]

Fig. I.
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ORTHOTICS DISPLAY PANELS

| ~ |RANCHO LOS AMIGOS
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Pig. 2,

though they may have an excellent concept of the

effect which is to be achieved.

Alternative solu-

tions to a given problem may be overlooked with
the result that modifications and more costly cor-

rections occur later,

It is also a common occur-

rence for an orthotist to be required to translate a
rather general prescription into an appropriate
device by means of a series of meetings involving
the patient and the physicians. Therapists and
nurses need advice in how to make routine in-
spections of a device in order to ascertain whe-
ther or not it is properly fitted and functioning as

designed,

B, et

DATION

It is self-evident that demonstration of an ac-
tual orthotic unit is the best way to illustrate its
application, To do this economically, itis helpful
to have models available to demonstrate actual
fittings and to expose the contraindications as
well. Pressure point dangers can also be more
readilv explained to primary care personnel.

Orthotic displays to meet the needs in upper-
limb orthotics (Figs. 1. 2, and 3) have been pre-
pared here at the Sacramento Medical Center.
Each element is attached to the panel by snap
fasteners to permit easy removal for demonstra-
tion and inspection.




46 Buchanan and Zelle

Although several systems of arrangement and
selection of items can be made, 1t 1s generally
most helpful to assemble them according to rec-
ognized designers or by the research centers
which have developed them. This enables more
convenient reference to the literature on each
system and its application.

The tirst panel (Fig. 1) displays various static
and active hand and finger splints which have
been named after Dr, Sterling Bunnell (2) be-
cause he was instrumental in developing the orig-
inal models. These are excellent orthoses when
adjusted and fitted properly.

On the second panel. (Fig. 2), a number of
components which have been developed at
Rancho Los Amigos Hospital and the Georgia
Warm Springs Foundation are shown (1).

The third display. (Fig. 3).is labeled the Modu-
lar System and carries more sophisticated pieces
which are assembled from prefabricated parts.
These have been developed by Thorkild J. Engen
and his staff at the Texas Institute for Rehabilita-
tion and Research at Houston. Texas (3).

This model and display system can be ex-
tended to lower-limb and spinal orthoses.

It is felt that this concept can help physicians

MODULAR SYSTEMS
FOR UPPER EXTREMITY

ORTHOTICS
-

Fig. 3.
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and others to better visualize orthotic concepts,
produce better prescriptions, detect fitting prob-
lems, and inform patients, and can save a good
deal of the orthotist’s time.

REFERENCES

1. Anderson, Miles, R.E. Sollars, R. Snelson, J.
Bray, and L. Marmor, Upper Extremities Orthotics,
Charles C Thomas, Publishers, Springfield, IIl., 1965.

2. Bunnell, Sterling, Surgery of the Hand, J.B.
Lippincott Co., Philadelphia, Pa., 1956.

3. Engen, Thorkild J., Upper-extremity orthotics at
the Texas Institute for Rehabilitation and Research in

First Workshop Panel on Upper-Extremity Orthotics,
July 8-10, 1970, p. 35.

Robert Buchanan, C.O..
and J.A. Zelle



LETTERSTO THE EDITOR

Gentlemen:

I would like to say that we received the new
March Journal, and it is beautiful. The size is
much better and lends to better advertising.
It is a great improvement over the old style.

Very truly yours,

Montez Harp

Southern Prosthetics Supply Co.
Atlanta, Georgia

Dear Sir:

The following is a personal opinion relating to
prosthetic practice which we would like to submit
for your consideration for possible inclusion in
a future issue of Orthotics and Prosthetics. A.
Bennett Wilson, Jr., suggested in his editorial in
the March 1973 issue that readers submit letters
to the Editor which raise appropriate controversy
or register concrete criticism, We feel this falls
within that area.

Sincerely,
Dudley S. Childress, Ph.D., Director
John N. Billock, C.P.O.

Chief Research Prosthetist
Prosthetics-Orthotics Research Center
Northwestern University
Chicago. Illinois

STUMP: AS IN TREE

**Stump”’ is a perfectly good English word and
its meaning is clear. Nevertheless, it is our per-
sonal opinion that this word should be used
mainly as in ‘“‘tree stump’’ when speaking to a
person with an amputation and not in reference to
the person’s residual lumb. Qur primary reason
for this view is that the word seems, in our ex-
perience, to be harsh and without grace when
used in conversation with an amputee. It also
does not seem to be necessary to use it in this
context. After all, the person with an amputation
still usually regards the remaining portion as a
limb. Why should we christen it “‘stump’’? There
should be no confusion if the individual examin-
ing the person refers simply to the person’s limb
by its name (e.g., right leg, left arm, etc.). The
fact that a part of the limb is missing doesn’t seem
to change the situation very much. Consequently,
an examination of an amputee’s residual limb or a
personal discussion about the amputation may
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take place with the same terminology as with un-
amputated individuals. There seems to be no
need to involve the word “‘stump,’” not even as
a ritual to confirm the amputation.

It does seem convenient to use a word like
“stump’” in conversation and writing which does
not involve the amputee directly. “*Stump”’
seems adequate for this purpose except that this
usage may frequently carry over into the direct
discussion with the amputee. We’ve tried several
replacement terms which have not been com-
pletely satisfactory. However, Mr. Maurice
LeBlanc of the Committee on Prosthetics Re-
search and Development has recently suggested
“residual limb”’ in lieu of stump. This seems
clear and has worked well for us. We are general-
ly opposed to euphemisms, but in this case the
use seems warranted.

Terminology in Prosthetics and Orthotics re-
cently has been widely considered with respect
to the technical aspects. It seems well for prac-
titioners in these fields also to consider from time
to time the words which are used with the people
being served and to examine the impressions
which these words may convey. “*Stump’’ is an
example of an often-used word in prosthetics
which we think should be reconsidered.

Gentlemen:

Ninety percent of your articles are devoted to
orthotics, lately. Doesn’t anything ever happen
in prosthetics anymore?

R. E. Collons
West Sacramento, California

A recapitulation of the four issues beginning
with the December 1972 publication shows that
there were 11 articles devoted exclusively to
orthotics, eight exclusively to prosthetics, and
four that were concerned with both closely re-
lated fields. Most of the contributions to Or-
thotics and Prosthetics are contributed volun-
tarily, and therefore tend to reflect the activity
taking place throughout the country. At the pres-
ent time the application of plastics to lower-
limb orthotics seems to be progressing rapidly
and therefore could account for slightly more
emphasis on orthotics. In any event an overall
balance between prosthetics and orthotics will be
the goal of Orthotics and Prosthetics.

The Editor




LETTERS TO THE EDITOR 49

Dear Sir:

The June 1973 issue of Orthotics and Pros-
thetics came to my desk August 21, 1973. | was
interested in the material on metrication, and
glancing at the Conversion Factors on page 42 1
got the feeling something was awry.

I checked only the length conversions and
found two errors out of four entries. Perhaps
these are the only errors, but the whole set
probably could stand checking.

To convert from inches to meters one should
multiply by 0.0254 vice 0.254 as shown. For miles
to kilometers the factor is 1.6093 vice the 0.6093
shown.

Additionally I am not sure the dagger note,
‘‘Exact conversion, all subsequent digits are
zeros,” is quite correct. For all practical pur-
poses one probably could assume zeros, but
residual digits will be found in these constants if
one consults a table of higher precision.

I hope I am correct in all this and not misunder-
standing something in your tables.

Sincerely yours,

Howard Freiberger, Electronics
Engineer

Research and Development Division

Prosthetic and Sensory Aids Service

Veterans Administration

252 Seventh Avenue

New York, New York 10001

We are grateful to Mr. Freiberger for calling
the errors to our attention. As a result we have
checked the other entries.

The Editor

Dear Ben:

I thought you might be interested in the en-
closed! which relates the history of the develop-
ment of the PTB orthosis.

The article by Faulkner and Gwathney in the
September 1973 issue of Orthotics and Pros-
thetics suggests that the functional PTB orthosis
was developed as a result of Sarmiento’s work
with tibial fracture cast bracing (p. 32, para. 2,
line 7 et seq.), instead of vice-versa. The first
PTB orthosis was reported in 1958. Sarmiento
first became interested in fracture bracing in
1963, and his original paper was published in
1967.

I believe that the fact that I originated the
basic concept—and referred the original patient
—is little known, but the accompanying article
clarifies this.

Sincerely,

Gustav Rubin, M. D.
Veterans Administration
252 Seventh Avenue
New York, N.Y. 10001

'Rubin, Gustav, The patellar-tendon-bearing
orthosis. Bull. Hosp. Joint Dis., 33:2, October
1972.

Dr. Rubin is quite correct. The error, however,
is an editorial one because both the editor and
authors know better. For some reason the text
read ‘‘Sarmiento’s work with the functional
below-knee cast for tibial fractures that resulted
in the development of the functional below-

knee brace. . .”” should have read *‘that resufted
from the development of the functional below-
knee brace. . .”” We apologize.

The Editor
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MODERN MANAGEMENT OF MYELO-
MENINGOCELE, by Wilton H. Bunch,
M. D., Ph.D., Alexander S. Cass, M.B.,B.S.,
F.R.C.S., Alan S. Mensman, M.D., and Don-
lin M. Long, M.D., Ph.D. Warren H. Green,
Inc., St. Louis, Mo.: 1972; 251 pp.; $16.50.

In the preface, the authors of Modern Manage-
ment of Myelomeningocele state “*This book is
written for all who see and treat the myelomen-
ingocele child—professional and paramedical
personnel alike. It is designed to provide infor-
mation on two levels—an overview and details
of specific therapy.” The authors deserve our
vote of thanks for a fine achievement. The book
is a nicely balanced presentation of ‘‘the most
complex, treatable congenital anomaly con-
sistent with life.”” This is only one of many ex-
amples throughout the volume that could be cited
to show clarity of expression.

A major thrust of the book is directed to the
team approach in the management of myelomen-
ingocele, and the last chapter deals with the con-
cept of **The Comprehensive Care Clinic.”” This
reader was particularly drawn to the following
lines: **The real key to having a successful clinic
is finding the personnel who can function well
together. There is no room for the prima donna
or the tyrant. On the other hand, the clinic can-
not have a laissez-faire attitude with each person
doing just what he wants. Nor can medical care
be provided by having the team members vote on
each decision with the nonexperienced given the
same voice as the expert. The key is having com-
petent people, each of whom is comfortable
enough with his position so as not to feel threat-
ened when others discuss his area of expertise.””

This book contains much pertinent informa-
tion on myelomeningocele for the orthotist. Dis-
cussions of the disease include neurosurgical pro-
cedures, urological management, habilitation, in-
tellectual and emotional development, and ortho-
paedic approaches, each delivered with economy
and clarity,

Chapter 5, “*Orthopaedic Approaches’—the
longest chapter in the book—will be of special
interest to orthotists. This reader found it
challenging from an orthotic point of view. It
would have been helpful if the authors had in-
cluded a discussion of optimal placement of a
stoma when spinal bracing is likely to be neces-
sary. Also, there is but one reference to a need
for improvement of present orthotic devices:
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‘... new types of bracing for the child who has

weakness of the quadriceps.”” This was disap-
pointing, because plastic materials, such as poly-
propylene and Plastazote, have given the ortho-
tist much greater freedom in design than was pos-
sible just a few years ago. Work now in progress
indicates that orthotic developments may soon
provide more options to the physician for the
treatment of myelomeningocele through better
orthoses for prevention of deformity and for
more efficient ambulation.

Chapter 5, and indeed the whole book, is an
educational challenge to the orthotist. A clearer
understanding of the problems of treating myelo-
meningocele with orthoses is the reward to be
gained through a better understanding of the
problems of treating this complex disease in its
totality. I strongly recommend Modern Manage-
ment of Myelomeningocele to my fellow ortho-
tists.

John Glancy, C.O.

HELP FOR THE HANDICAPPED CHILD,
by Florence Weiner, Mc Graw-Hill Book Co.,
New York, N.Y.; 1973; 221 pages; $7.95.

This book might be better titled ““Where to
Find Help for the Handicapped Child™’ since the
main emphasis seems to be in telling people
where they can go to get help rather than provid-
ing it directly.

This volume is said to be intended primarily for
parents of children with physical. emotional, or
mental handicaps, and for physicians, teachers,
social workers, nurses, and others who are called
upon to advise such parents.

This is the type of book that makes a reviewer
more than slightly unhappy because the quality of
the information presented is so spotty and un-
even. Some few sections, for example the one on
hemophilia, are reasonably authoritative and
useful. However, the treatment of the bulk of the
material presented is essentially superficial. An
outstanding example of this superficiality is the
chapter on ‘*Recreation for the Handicapped™
which covers an entire one and one-half pages
and makes no mention of the extensive programs
available in skiing, horseback riding, wheelchair
bowling, basketball, and other sports for handi-
capped children and adults.

Discussion of orthotic and prosthetic devices
for orthopedically handicapped people is es-
sentially nonexistent. Hence this work must be
considered basically as an introduction to the
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subject area rather than one which provides
comprehensive coverage.

A wide variety of handicaps is discussed and
each is considered under a number of subhead-
ings. viz., description of condition, treatment,
prognosis, medical progress, future goals, ser-
vices, and vocabulary. This last item—vocabu-
lary—is perhaps particularly irritating in its
brevity. For example, seven terms are defined
under cerebral palsy, six under hemophilia, and
five each under diabetes and Cooley’s anemia,
including in the last a lengthy description of the
liver. One wonders as to the value of such infor-
mation to parents and whether they would not do
better to consult a medical dictionary at the
library.

In summary, if parents are willing to pay to
read a few pages of limited information about
their child’s particular disability this book should
sell well—but we doubt it.

Hector W. Kay

THE MILWAUKEE BRACE, by Walter P.
Blount and John H. Moe. Williams & Wilkins,
Baltimore, Md.; 1973; 198 pp.; $9.75.

Drs. Blount and Moe have combined their
efforts to document the past history of the
development of the treatment for scoliosis and
how surgical methods requiring a more efficient
postoperative external system led to the concept
and development of the Milwaukee Brace. Dr.
Jacquelin Perry has contributed a concise
description of the anatomical basis of the sup-
port system that explains the principles to the
medical doctor, the orthotist, the patient, and the
parents.

The guidelines laid down for the use of roent-
genology assure adequate studies without danger
of overexposure. The pressure-force system and
the time required for results, related to the in-
fantile, juvenile, adolescent, round-back, and
congenital scoliotic or back conditions are clearly
documented.

Conditions under which this system must
operate to achieve results are defined by the team
concept of the orthopaedic surgeon, orthotist,
and therapist, along with concerned parents and
child. The components of the system, their use,
problems and the method of wearing the orthosis
are well correlated. Included is an excellent step-
by-step description in pictures and words of the
exercise program required.

A well-documented evailuation of 169 cases of-

fers an excellent target to compare results for
those contemplating this procedure, or for those
already involved.

A complete description of measuring, casting.
and fabrication of the components, along with
theirassembly and applications to the patient, are
covered in complete detatl.

Postoperative use of the system is documented
for moditications and additions, such as the skull
halo and lower-limb distraction, as well as time
required to achieve stabilized correction.

This book may require some revisions as
future knowledge is gained in this most difficult
area, but the ground rules are well established in
this historical and practical document based on
the sincere, dedicated efforts of the authors and
those who have been part of their team these past
twenty-five or more years.

Charles W. Rosenquist, C.Q.

THE CHILD WITH AN ORTHOPAEDIC
DISABILITY: HIS ORTHOTIC NEEDS
AND HOW TO MEET THEM, Committee
on Prosthetics Research and Development,
National Academy of Sciences, Washington,
D.C.; 1973; 71 pp.; free.

This publication is a report of a conference
organized by the Subcommittee on Child Pros-
thetics Problems of CPRD in collaboration with
Howard University for the purpose of develop-
ing recommendations for future activities of the
Maternal and Child Health Service (Public
Health Service) and others with respect to chil-
dren’s orthotic problems. The major fiscal sup-
port was provided by the Maternal and Child
Health Service. The meeting held in Annapolis,
Md., Nov. 19-21. 1972, was attended by 55 ortho-
tists, therapists, engineers, surgeons. and physi-
cians. The chairman was Charles H. Epps. Ir..
M. D., Chief of the Division of Orthopaedic Sur-
gery. Howard University.

This report reflects that the participants were
divided into four groups to consider separately
the following problems:

Group I

Myelomeningocele

Paraplegia

Quadriplegia

Other Spinal-Cord Injuries

Group IT

Cerebral Palsy

Hemiplegia of Other Etiologies

Arthrogryposis
Birth Palsy
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GROUP 111 Although not a detailed technical report that is
Scoliosis ) of much value to the practitioner, many readers
Scheuermann’s Disease and Round-Back Problems of Orthotics and Prosthetics will find the report

Muscular Dystrophy

Nonspastic Neuropathies and Myopathies interesting since, in addition to recommendgtions
Osteogenesis Imperfecta for future work, it does give a perspective of
GROUP IV presen! managen.lem procedures for orthopaedi-
Legg-Perthes Disease cally disabled children.

Arthritis

Trauma

Congenital Deformation of the Hip L
Torsional Alignment and Static Problems A. Bennett Wilson, Jr.

PLEASE NOTE

Mr. Byers has written to say that an error has been made in the article *‘ A Porous, Flexible Insert for
the Below-Knee Prosthesis’ which appeared in the September 1973 issue of Orthotics and Prosthetics.
On page 24, second column, the second paragraph should have read:

Because the relationship of stump to socket is crucial, the 4" to 34" differential built
into the distal end of the liner must be protected against any slight downward displacement
of the entire insert within the socket.

AVAILABILITY OF BACK ISSUES OFARTIFICIAL LIMBS

The Committee on Prosthetics Research and Development advises that copies of the following
issues of Artificial Limbs are available upon request until the small supply is exhausted:

Vol. 8, No.2 Autumn 1964
Vol. 11, No. 2 Autumn 1967
Vol. 12, No. 1 Spring 1968
Vol. 12, No. 2 Autumn 1968
Vol. 13, No. 1 Spring 1969
Vol. 13, No. 2 Autumn 1969
Vol. 15, No.2 Autumn 1971
Vol. 16, No. 1 Spring 1972

Address all requests to Committee on Prosthetics Research and Development, National Research
Council, 2101 Constitution Ave., N.W., Washington, D.C. 20418.




METRIC SYSTEM

Conversion Factors
LENGTH

Equivalencies
angstrom =1 x 10-2 meter (0.0 000 000 001 m)
millimicron* = 1 x 10-? meter (0.000 000 001 m)
micron (micrometer) = 1 x 10-® meter (0.000 001 m)

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

AREA

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

VOLUME

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

(1 milliliter = 1 cubic centimeter)

To convert from To Multiply by
cubic inches cubic centimeters 16.387
ounces (U.S. fluid) ‘cubic ceritimeters 29.574
ounces (Brit. fluid) cubic centimeters 28413
pints (U.S. fluid) cubic centimeters 473.18
pints (Brit. fluid) cubic centimeters 568.26
cubic feet cubic meters 0.028317

MASS

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

FORCE

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

*This double-prefix usage is not desirable. This unit is actually a nanometer (10-2 meter = 107 centimeter).
1 For practical purposes all subsequent digits are zeros.
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STRESS (OR PRESSURE)

To convert from
pounds-force/square inch (psi)
pounds-force/square inch (psi)
pounds-force/square inch (psi)

TORQUE (OR MOMENT)

To convert from

pound-force-feet
pound-force-feet

ENERGY (OR WORK)

Definition

One joule (J) is the work done by a one-newton force moving through a

To

newton/square meter
newton/square centimeter

kilogram-force/square centimeter

To

newton meter

kilogram-force meters

displacement of one meter in the direction of the force.

To convert from

foot-pounds-force
foot-pounds-force
ergs

b.t.u.
foot-pounds-force

TEMPERATURE CONVERSION TABLE

1 cal (gm) = 4.1840 joules

To

joules

meter-kilogram-force

joules

cal (gm)
cal (gm)

To convert °F to °C

F

98.6

99

99.5
100
100.5
101
101.5
102
102.5
103
103.5
104

BC =

°F - 32

—

1.8
°C

37

379
37.5
37.8
38.1
38.3
38.6
38.9
39.2
39.4
397
40.0

Multiply by

6894.8
0.68948
0.070307

Multiply by

1.3559
0.13826

Multiply by

1.3559
0.13826
1x107%
252.00
0.32405

s A slug is a unit of mass which if acted on by a force of one pound will have an acceleration of one foot per

second per second.




The following candidates successfully completed the 1973 American Board for certification
examination held at Northwestern University in August and have been awarded certification status

in the disciplines indicated.

CERTIFIED ORTHOTISTS
Anderson, William E., C.O.
Beard, Malcus T.,C.O.
Brekke, Dale O., C.O.

Christenson, Donald M., C.O.

Clayton, Kermit G., C.0.
Claxton, Hollis Lee, C.O.
Cooney, Eugene J., C.O.
Day, Ronald, C.O.
Deaton, Ronald E., C.O.
Deckert, Frank L., C.O.
Detoro, William W., C.O.
Dos Remedios, Titus R., C.O.
Frank, Walter, C.O.

Guth, Joseph T., C.O.
Hammer, Terry K., C.O.
Harrell, Needham E., C.O.
Hartwig, Eugene C., C.O.
Hodgins, John C., C.O.
Mason, James C., C.O.
Parker, lvy, C.O.
Pecorella, Michael N., C.O.
Quintana, Alfred M., C.0O.
Rilling, Thomas R., C.O.
Schaeffer, William C., C.O.
Schnell, Richard L., C.O.
Shalant, Herbert N., C.O.
Shallow, Steven C., C.O.
Sherer, Paul D., C.O.
Shields, Bart A., C.O.
Stenzel, Harry C., C.O.
Strebe, Ronald J., C.O.
Thullen, David M., C.0O.
Tyo, James H., C.O.
Wahlen, Robert, C.O.
Wunder, Kenneth E., C.O.

CERTIFIED PROSTHETISTS

Aubry, Daniel J., C.P.
Beaudoin, Leo E., C.P.
Brace, David, C.P.
Byzewski, Larry J., C.P.
Carey, Richard, C.P.
Collings, RobertE., C.P.
Colwell, Donald F., Jr., C.P.
Daniel, Gerald W., C.P.
Digby, Ronald, C.P.
Flores, Hermino, C.P.
Forlenza, Patricia, C.P.
Goller, Herbert, C.P.
Graves, Jack M., C.P.
Green, Kenneth, C.P.
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Griffin, Myron P., C.P,
Heide, Marvin, C.P.
Hendrickson, John R., C.P.
Huestis, Danny E., C.P.
Kabat, Richard W., C.P.
McClanahan, James E., C.P.
Manners, David, C.P.
Martin, Tony E., C.P.
Martinez, Joseph D., C.P.
Meyers, Dennis L., C.P,
Morgan, Dan, C.P.
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INTERNATIONAL SOCIETY FOR PROSTHETICS AND ORTHOTICS
1974 WORLD CONGRESS
MONTREUX, SWITZERLAND, OCTOBER 8th-12th

INTERBOR
INTERNATIONAL ASSOCIATION
ORTHOTISTS AND PROSTHETISTS
6TH INTERNATIONAL MEETING

The scientific Congress will be held in conjunction with the
triennial assembly meeting of the 1.S.P.0O. which will incor-
porate the 6th annual international meeting of INTERBOR and
the 8th international course of APO. It will review progress,
identify patient needs and offer guidelines for future develop-
ments in the field of prosthetics and orthotics.

Opportunities for discussion through the medium of work-
shops, round table seminars and private sessions will be pro-
vided. Film showings will also be included.

An extensive scientific and commercial exhibit is planned.

During the plenary sessions facilities for interpretation into
English, French and German will be available as well as for
additional languages should the registration warrant it.

In order to permit proper planning of the Congress please
complete the attached non-commital postcard. In return more
detailed information will be sent to you as it is developed.

APO
SWISS ASSOCIATION FOR
PROSTHETICS AND ORTHOTICS
8TH INTERNATIONAL COURSE

The proceedings will include review papers by leading
authorities, symposia, and free papers from all professions
involved in management of patients requiring prosthetic and
orthotic devices.

The subject areas will include:

Amputation and related! surgery

Congenital deficiencies

Prosthetic and orthotic devices

Flaccid paralysis

Cerebral palsy

Stroke and spinal cord lesions

Lesions of the spinal column

Feet and Footwear

Education

Rehabilitation engineering

Patient training and acceptance

Technology, administration and management.

REGISTRATION INFORMATION

The Conference is interdisciplinary in nature, and is open to all professionals concerned with prosthetic-orthotic restoration—
Doctors, Surgeons, Prosthetists, Orthotists, Technicians, Physical and Occupational Therapists, Engineers, Educators, etc.
Programs will be arranged to meet the specific needs of interested professional groups
Registration Fees (including Social Event)

Until June 30, 1974 After June 30, 1974

Full Members of ISPO, INTERBOR or APO sFr. 225.00 sFr. 275.00

Non Members sFr. 300.00 sFr. 350.00

Accompanying Registrations (wives, families, etc.)

Available only in conjunction with full registration sFr. 75.00 sFr. 75.00
SINGLE DAY REGISTRATION

Full Members sFr. 45.00 sFr. 55.00

Non Members sFr. 60.00 sFr. 70.00

(Rate of exchange per July 2nd, 1973: sFr. 1.00 = US $0.34

PRELIMINARY INDICATION

{Detach and mail to R.F. Baumgartner, M. D., Secretary General, 1974 1.5.P.0O. World Congress, P.O. Box, CH-8126 Zumikon/
Zurich, Switzerland)

ISPO WORLD CONGRESS 8th-12th October, 1974
T hope to attend the Conference yes O ne O

I would be accompanied by no one O 1 person O
1 would like to offer a paper on*:

1 would be interested in participating in a workshop or seminar on*:
1 wouid like to show a film on*:

MONTREUX, SWITZERLAND

more than 2 O
D minutes

2 persons O

O minutes
My field of professional specialization is:
Language preferences: 1. 2
Please send me further information yes O no OJ
I am member of ISPO O INTERBOR O APO O

Name: Address:
Position:

*Deadline: December 31, 1973




INTERNATIONAL SOCIETY FOR PROSTHETICS AND ORTHOTICS

AN INVITATION TO SUBMIT PAPERS
INTERNATIONAL SOCIETY FOR PROSTHETICS AND ORTHOTICS
FIRST WORLD ASSEMBLY, MONTREUX, SWITZERLAND
October 8-12, 1974

Interested individuals are invited to submit free papers for inclusion in the program of the First World
Assembly, International Society for Prosthetics and Orthotics, which will be held in conjunction
with the 8th International Course of APO, and the 6th International Meeting of INTERBOR.
Notification of intent to submit a free paper should be mailed to Mr. George Murdoch, 133 Queen
Street, Broughty Ferry, Dundee, Scotland, by December 1, 1973, and the manuscripts of these
papers are to be submitted, also to Mr. Murdoch not later than March I, 1974.

As the program is presently conceived, the interests of the conference will be covered under some
18 subject headings which are listed and described briefly overleaf. Writers of free papers are urged
to focus their attention under one of these subject headings, unless some unusual circumstance indi-
cates the desirability of a paper outside this range. Papers should be in English, French or German and
be presented in 10-12 minutes, unless again some unusual circumstance dictates the need for greater
length.

Papers submitted for consideration may be accepted in various categories:

e as free papers in the program
e as standby papers to replace those of invited lead speakers who may have to cancel
e as presentations in a major subject symposium

e as papers to be read by title and to appear in the record of the proceedings with the name of the
author(s) and the title of the paper, but without an abstract.

1.5.P.O.
FIRST WORLD ASSEMBLY, MONTREUX, SWITZERLAND
October 8-12, 1974

Detach and mail to: George Murdoch, 133 Queen St., Broughty Ferry, Dundee, Scotland
e I plan to submit a free paper for inclusion in the Montreux program a

e The title of this paper will be: —t . —
e [ understand that the paper is to be submitted by March 1, 1974 0

o It will be prepared for presentation in (circle one) English, French, German

NAME AND ADDRESS (Please Print) =




PROPOSEDSUBIJECT AREAS

Central Nervous System Lesions
including Spinal Cord

Spinal Column Lesions

Biomechanics. Research &
Development

Education, Training and

Practical Instruction

Technology in
Prosthetics/Orthotics

Congenital Deficiency

and Malformation

Ankle/Foot and Footwear

Locomotor Research

Amputation

Hand Function

Fracture Bracing

External Power

Properties of Tissue

Delivery of Service

Psycho-Social Aspects
Evaluation in Prosthetics/
Orthotics
Prosthetics/Orthotics

Problems of the Technologically
Developing Countries

EXPLANATORY REMARKS

Includes both congenital and acquired conditions: e.g.. spina
bifidia, cerebral palsy, traumatic paraplegia.

Includes surgical and orthotic aspects of traction techniques, the
design of apparatus, etc., for scoliosis, kyphoesis, and other spinal
problems.

Excluding locomotor research (vide infra).

Critical reviews of existing and proposed programs including not
only curricular subjects but also techniques such as audiovisual
aids and the like.

To include matters such as materials and design; and aspects of
shaping, handling and finishing in relation to the underlying
physics or chemistry.

Medical, psychological and technical aspects including surgery,
classification and nomenclature.

Medical, biomechanical and surgical considerations plus techni-
cal and orthotic aspects.

Includes gait deviations, analysis, measurement, and bio-
mechanics in relation to implants.

To include epidemiology, critical reviews of surgery, and parti-
cularly reports on any long-term follow-up of procedures.

Includes pathology pertinent to hand mechanics, bracing and
prosthetics.

Reports of work done, technical and service aspects.

Including power sources, control mechanisms, etc., plus devices
and systems for the severely handi-
capped.

In particular skin, muscle and bone, effects of pressure, tissue
mechanics, etc.

To include management, supply and production in relation to
clinical need, with special reference to geriatric patients and
children.

Consideration of the patient’s self-concept, and his interactions
with others.

Assessment of the efficacy of treatment devices, techniques and
procedures.

To include individual training, design and devices.
Statements of the medical needs, existing arrangements for educa-

tion and training, proposals for the future; existing treatment
centers; production capacity.




ORTHOTICS AND PROSTHETICS 1973
AUTHOR INDEX
(Volume 27; Numbers 1, 2, 3, 4)

Applegate, W., with Asbelle, C.
Color Standardization for Laminated Plastic Prosthetic Components,
September, p. 27.

Breakey, J.W.
Criteria for Use of Supracondylar and Supracondylar-Suprapatellar Suspension in Below-Knee
Prostheses,
September, p. 14

Faulkner, V., with Pritham, C.
A Below-Knee Prosthesis with a Porous Socket,
March, p. 1.

Faulkner, V., with Gwathmey, F.
The Above-Knee Fracture Orthosis,
September, p. 32.

Faulkner, V., with Pritham, C.
A Preliminary Report on the Use of Thermography as Diagnostic Aid in Prosthetics,
December, p. 26.

Filarski, S.A., Jr., with others.
The PTB Sypracondylar-Suprapatellar Air-Cushion Socket,
March, p. 13.

Fillauer, C.
Metrication,
June, p. 1.

Glancy, J.
Dynamic Control of Abnormal M-L Motion of the OsCalcis: The Cushion Heel Wedge—A
Possible Solution,
March, p. 28.

Hammontree. S., with Snelson, R.
The Use of Check Sockets in Lower-Limb Prosthetics,
December, p. 30

Harris, E.E.
A New Orthotics Terminology—A Guide to its Use for Prescription and Fee Schedules,
June, p. 6.

Hiltz, C.
Publications and Organizations of Interest to the Physically Handicapped,
December, p. 34.

Kay, H.W., with Newman, J. D.
Report of Workshop on Below-Knee and Above-Knee Prostheses,
December, p. 9.

Koch, R.D.
A New Plastic Orthosis For the Rheumatoid Hand,
June, p. 3.

La Torre, R., with Richards, M., and Ramcharran, S,
Ischial- Thigh-Knee-Ankle Orthosis,
December, p. 3.
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LeBlanc, M. A.
Clinical Evaluation of a Comprehensive Approach to Below-Knee Orthotics,
June, p. 20.

LeBlanc, M. A.
Patient Population and Other Estimates of Prosthetics and Orthotics in the U.S.A.,
September, p. 38.

Rubin, G, with Byers, J.L.
A Porous, Flexible Insert for the Below-Knee Prosthesis,
September, p. 19,

Pentland, J.A., with Wasilieff, A.
An Above-Elbow Suction Socket,
June, p. 36.

Schmidl, H.
The Inail-Ceca Prostheses,
March, p. 6.

Snelson, R.
Fabrication of Vacuum-Formed Sockets for Limb Prostheses,
September, p. 3.

Staats, T.
Inflatable Wedge Suspension System,
March, p. 34.
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Control can
be more
comfortable

with the new
Child Life
pre-walker
abduction
boot

The Sof-Top seamless back and the serrated tongue
assure double protection against chafing. These
features are available on Child Life abduction and
straight last boots...and there is no charge for our
Mismate Service. All Child Life Specialty Boots
are available in sizes from 000 to 4, in narrow and
medium widths.

Two-Strap Abductor Boots
Single-Strap Abductor Boots
Advanced Straight Last Boots
Basic Straight Last Boots

XII

Sof-Top Seamless Back. ..
prevents chafing and blistering
while retaining the high back
necessary to hold the heel
securely in the shoe

Serrated Tongue . ..prevents
irritation to the instep area

Wider Toe Opening .. .gives you
a better view of foot position
within the shoe

Herbst Shoe Manufacturing Compan
2775 N.32nd St, Milwaukes, Wlsconsin 53210



BECKER
FLEXIBLE TORSION SPLINTS

ALL YOUR ORTHOPEDIC NEEDS

= TORSION SPLINTS

e THREE POINT HYPEREXTENSION

+ SPINAL BRACES

« CERVICAL BRACES
« LOWER EXTREMITY BRACES k‘ ‘

e« FULL LINE BRACE PARTS

BECKER ORTHOPEDIC APPLIANCE COMPANY
1776 SOUTH WOODWARD AVE.
BIRMINGHAM, MICHIGAN 48011

SERVICE

OUR
BYWORD —Exclusively —

LEATHERS FOR THE
ORTHOPEDIC and PROSTHETIC TRADE

LIMB & BRACE LEATHERS: HOSPITAL LEATHERS:
e Orthopedic Horsehide e Shearlings for Pads
e Orthopedic Cowhide e Carving & Tooling
e Orthopedic Elkhide e Molding

e Glazed & Molding Cowhide e Russet Strap

& Calf—Kip—Sheep—DPigskin

Satisfied Customers Throughout the United States Since 1924

ORDERS 5;"”55 RODEN LEATHER (0., INC.
BEEC RN 1725 CROOKS ROAD

ROYAL OAK, MICH. 48068

Area Code 313-542-7064
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r‘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. 21215

\.
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KINGSLEY MFG. CO.
PROUDLY PRESENTS THE

NEW HYDRA NU-MATIC
KNEE CONTROL FOR HEAVY DUTY

* INTERCHANGEABLE WITH REGULAR
DUTY UNIT

* LARGER OIL RESERVE

* LARGER SEALS

* GREATER WALL THICKNESS

STRONGER ..... GUARANTEED TO LAST LONGER

NOW YOU CAN FIT THE ACTIVE AMPUTEE WITH THIS
LIGHT WEIGHT, LOW COST UNIT WITH ASSURANCE.

SPECIFICATIONS

DIMENSIONS: LENGTH 10
DIAMETER 1

WEIGHT: 8% OZ.

FUNCTIONS: «SWING PHASE DAMPING — HYDRAULIC.

* EXTENSION ASSIST — COMPRESSED AIR
AND COIL SPRING,

*FLEXION CONTROL — ADJUSTABLE
RESISTANCE.

* EXTENSION CONTROL — CONSTANT
RESISTANCE.

* KNEE LOCK — OPTIONAL — ALLOWS
EXTENSION, RESISTS FLEXION AT
ANY ANGLE.

*« INSTALLATION: NO SPECIAL ALIGNMENT
PROCEDURES NECESSARY.
DELIVERED INSTALLED IN A CONVEN-
TIONAL KNEE-SHIN SET UP.
ORDERED BY KNEE WIDTH OR CALF
CIRCUMFERENCE, WITH OR
WITHOUT LOCK .

ingsley mmfg, co.

1984 PLACENTIA AVENUE +« COSTA MESA, CALIFORNIA
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Camp offers unique products no

one else has. Physicians recognize
their innovative designs and prescribe
them for special problems. Camp’s
uncompromising quality is known
throughout the medical profession,
Camp has the widest line in the
industry, That means a perfect fit
when vou fill a prescription. You don't
lose time on major alterations, or slow
and costly custom prefabrication.

And all these advantages mean profit-
ability to you. S. H. Camp & Company,
Jackson, Michigan 49204,

Camp...
the single source
for uniquely
valuable
properties.

XVI

Tru Life breast forms have soft, pliable,
flesh-colored outer shells no
irritating seams or edges. The base is
“breathable” soft foam that clings inti-
mately to every body contour. Tru
Life's liquid center responds to the

slightest motion naturally. Be-

cause Tru Life is an exact image of
the human breast, it mirrors every
characteristic perfectly. Tru Life
forms are available in 29 sizes to
meet your individual fitting needs,




A FEW

Fillauer Favoriles

FILLAUER. .. The Specialists in Specialties

, FROM

I 2\

‘| /’ o \ TRILATERAL SOCKET

l‘ \ r X\ PERTHES ORTHOSIS COMPONENTS
I| \; !';’-" \L

\ f :\‘\ \ ‘.,"‘ I\a

\ | \\,%x\ \\

\ / \E’A \

TO

PLASTIC LAMINATE ISCHIAL
WEIGHT BEARING CUFFS

Sizes 2-412""—Order #3302
Specify Size AP, Right or Left

AND EVEN
DISPOSABLE GLOVES TO
PROTECT YOUR HAND
ALL FROM
Fillauer Write fo(r:ol‘::lv;;Green”
Established 1914 Box 1678

Chattanooga, Tennessee
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SUPPLIERS TO
SSLkBS# PROSTHETIC & ORTHOTIC FACILITIES

ORLON® LYCRA® STUMP SOCKS

Complete Line Of
Components & Supplies
For
Immediate Post Operative
Prosthetic Fittings

Write for Complete Information FOR IMMEDIATE

Post Operative Prosthetic Fittings

COMFORT AIDS ==
CURITY
LAMBS AMPU-TALC

wWOooL ; AMP-AID
STUMP-SPRAY  Juanarvod

AMPU-BALM
1 oz MARATHON
Packages i SE’SALVE

:-_._/
FOR ARTIFICIAL LIMBS
FIVE COLORS TO CHOOSE Ao ?Jig e

e v
@

PILLOW & SPLINTS PEERIE BREVINE
FOR HIP ABDUCTION N:GHT SPLINTS
IKINI'T-RITE, IINC.

1121 GRAND AVENUE s KANS TY, MISSOURI 64106
PHONE: 816 06

MANNEQUIN FINISH

=
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CLASSIFIED ADVERTISEMENTS

Rates: First 35 words, $24.00 (minimum). Additional words $1.00 each. Situations wanted
advertisements half rate. Space rate additional: 13x13 picas - $105.00; 13 x 18 picas -

$180.00.

Mail addressed to National Office forwarded unopened at no charge.

Classified Advertisements are to be paid in advance; checks should be made payable to
“Orthotics and Prosthetics.” Send to: Editor, Orthotics and Prosthetics; 1440 N St., N.W_,

Washington, D.C. 20005.

CERTIFIED PROSTHETIST
AND/OR ORTHOTIST

Wanted certified Prosthetist and/or Ortho-
tist. Managerial and clinical experience
necessary. Thriving business in metropoli-
tan area. Salary negotiable with option to
buy. Send resume to: Richard Green Co.,
711 French St., Erie, PA 16501.

PROSTHETIST

English Prosthetist, 38, Fellow of the British
Institute of Surgical Technicians, with
American school teacher wife, interested in
employment in America, preferably in East
Coast area. 18 years experience, including
four years teaching Prosthetics/Orthotics
in Vietnam using N.Y.U. technigues and
curriculum, Will be in Philadelphia area
visiting relatives 19th Dec. 1973 to 10th
Jan. 1974, and would welcome interviews.
If possible, please also contact Mr. D.
Byerly, Westtown School, Westtown, Penn.
19395. Tel: 215-399-0889.

CERTIFIED PROSTHETIST
Well established facility needs a Certified
Prosthetist immediately.
Excellent working conditions.
Contact: Mr. M.M. Amrich, C.P.
Liberty Mutual Medical Service

Center
372 Stuart Street

Boston, MA 02117
AN EQUAL OPPORTUNITY EMPLOYER

PROSTHETIST

Prosthetist for MYO-ELECTRIC CONTROL
PROJECT at N.Y.U. Institute of Rehabilita-
tion Medicine. 35 hr work week, 4 weeks
vacation, many other benefits including
tuition remissions at N.Y.U. If you're look-
ing for an interesting and challenging posi-
tion and possess a college degree in one of
the physical or biological sciences please
write to: H.R. Lehneis, N.Y.U. Medical
Center-IRM, 400 E. 34th St., New York, N.Y.
10016.

ORTHOTIC TECHNICIAN

Minimum of four years’ experience, for our
newly organized Spina Bifida Unid, in our
modern air-conditioned facility. Excellent
career opportunity.

Send Resume to
Director, Orthotics & Prosthetics Dept.
Newington Children’s Hospital
181 East Cedar Street
Newington, CT 06111

ORTHOTIC-PROSTHETIC FACILITY

Orthotic-Prosthetic facility in northern Ari-
zona mountains. All or Part. Large territory
offers excellent opportunity for right man.

Medical Engineering

2603 E. 7th Ave.

Flagstaff, AZ 86001

(602) 526-0066
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ORTHOTIST

Fine opportunity in well established and
progressive orthotic and prosthetic facility.
Immediate position for experienced ortho-
tist. Need not be certified. All benefits.
Good terms. Pleasant city. Resumes
handled in confidence.
Write to: Ernst S. Boas

Boas Surgical

1401 Turner Street

Allentown, PA. 18102

TWO CERTIFIED PRCSTHETISTS AND
ORTHOTISTS

Well established facility 18 years in opera-
tion in central New Jersey offers 25% part-
nership to two certified prosthetists & or-
thotists. No money needed, must be good
benchtechnician. Write to: Box 73-8, AOPA,
1440 N St., N.W., Washington, D.C. 20005.

CERTIFIED PROSTHETIST-ORTHOTIST

Certified Prosthetist-Orthotist needed for
old established facility with young aggres-
sive staff. Must be thoroughly experienced
and able to assume responsibility. Location
suburban metropolitan New York. Salary
open and negotiabie. Replies held in strict
confidence. Write to: Box 73-9, AOPA, 1440
N St ., NW., Washington, D.C. 20005.

PROSTHETIST
Certified Prosthetist desires position or
possible interest in small facility. Ex-
perienced in all phases of prosthetics and
post-op surgical fittings. Willing to work.
Write: Box 73-10, AOPA, 1440 N St., NW.,
Washington, D.C. 20005

WANTED ORTHOTIST
AND/OR PROSTHETIST
Old reliable firm.
Good company benefits.
Pension Plan.
Paid vacation.
Salary commensurate with experience and
ability.
Opportunity for advancement. Good certi-
fied practitioners preferred.
All inquiries confidential.
Snell's Limbs & Braces, Inc.
1833 Line Avenue
Shreveport, LA71101
Phone 318-424-4167

CERTIFIED PROSTHETIST
AND/OR ORTHOTIST

Modern facility on East Coast has an open-
ing for qualified C.P. or C.O. (or both) with
management experience and good back-
ground to manage facility. In addition, we
are looking for one qualified Orthopedic
technician. Write to: Box 73-12, AOPA, 1440
N St., NW., Washington, D.C. 20005

CERTIFIED PROSTHETIST

Qur 120-physician clinic, located in the
center of Wisconsin, where hunting and
fishing are prevalent, is seeking an individ-
ual to be responsible for department de-
velopment, fabrication of limbs and con-
centrated patient contact. Excellent fringe
benefit program, starting salary $18,000.
Contact: Personnel Manager, Marshfield
Clinic, Marshfield, WI. 54449

PROSTHETIC-ORTHOTIC FACILITY
FOR SALE

Forty year established facility in Pennsyl-
vania. Only full time facility within 100 miles
radius. Serves 5 orthotic and prosthetic
clinics. Write: Box 73-11, AOPA, 1440 N 5t.,
N.W., Washington, D.C. 20005

HOSMER/DORRANCE
Secks
TOP NOTCH PROSTHETIST

The position of Manager of our Central
Fabrication Laboratory is open to guali-
fied prosthetist, skilled in modern fabrica-
tion techniques.
Candidates must have proven record of
competence and references to go with it.
Please submit detailed resume, showing
education, job history and other informa-
tionto give us an accurate “picture’ of you.
All replies will be in strictest confidence; no
contacts made without your permission.
We're just 50 minutes south of San Fran-
cisco in a quiet, semi-rural area. We offer,
in addition to salary to be based on your
experience, a very liberal medical, life, and
dental insurance program.
Write to: Cecil Benton, President

P.O. Box 37

Campbetl, CA 95008
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THE SHOE FITS,ON BOTH SIDES.

In the case of the pronated
everted foot, the last must be dv—
signed to take care of extreme
weight thrust to the inside of
the shoe. But, then, the forepart
must be roomy and the ball
tread angled to match the pro-
nounced angle of the everted
foot. Thus relieving the often
severe pressure on the outside
of the foot.

Still, the foot cannot be al-
lowed to slide forward or rotate
within the shoe. The back part
should hold the heel firmly.

That’s the Alden Truflare
Last. (Style #665 shown)

For information on this, or
any other Alden last, contact
your Orthopedic Shoe Special-
ist, or write: Alden Shoe Co.,
Middleborough, Mass., 02346.

THE ALDEN
FOOT BALANGE

- SYSTEM.




AMERICAN ORTHOTIC AND PROSTHETIC ASSOCIATION
1440 N STREET, N.W.
WASHINGTON, D.C. 20005




