Al e

‘
Q&N*"'Cg\“—\'z‘s‘“?’e _g/at[nf 197/

Artificial
[.imbs

147 }éeu[ew of ‘
éutzem‘ peue/o/amen 15

COMMITTEE ON PROSTHETICS
RESEARCH AND DEVELOPMENT

COMMITTEE ON PROSTHETIC-
ORTHOTIC EDUCATION

National Academy of Sciences

National Research Council




Committee on Prosthetics Research and Development

Colin A. McLaurin, Chairman
Frank W. Clippinger, M.D., Vice-Chairman
James C. Bliss, Ph.D.
Dudley Childress, Ph.D.
Mary Dorsch

Herbert Eiftman, Ph.D.
Sidney Fishman, Ph.D.
Victor H. Frankel, M.D.
Richard Herman, M.D.
Richard E. Hoover, M.D.
James M. Morris, M.D.

Roy Snelson

Committee on Prosthetic-Orthotic Education

Herbert E. Pedersen, M.D., Chairman
Harlan C. Amstutz, M.D.
William M. Bernstock
Margaret E. Bryce

Frank W. Clippinger, M.D.
Clinton L. Compere, M.D.
Jacquelin Perry, M.D.

J. Warren Perry, Ph.D.

Lena M. Plaisted

Augusto Sarmiento, M.D.
Roy Snelson

Walter A. L. Thompson, M.D.
Richard Warren, M.D.

A. Bennett Wilson, Jr., Editor
Patricia H. Serling, Editorial Associate



Artificial
L.imbs

VOLUME 15 SPRING 1971 NUMBER 1

CONTENTS

EVALUATION

Frank W. Clippinger. . ... ................. i
PREMODIFIED CASTING FOR THE PATELLAR-TENDON-BEARING PROSTHESIS

Joseph H. Zettl and Joseph E. Traub. ... ... ... 1
TECHNIQUE FOR FORMING SOCKETS DIRECTLY ON ABOVE-ELBOW STUMPS

F. L. Hampton and J. N. Billock. . ... ....... .. 15
ELASTIC-LINER TYPE OF SYME PROSTHESIS: BASIC PROCEDURE AND VARIATIONS

Maurice A. LeBlanc. . ......... ... ... ... .. 22
A TECHNIQUE FOR FITTING CONVERTED PROXIMAL FEMORAL FOCAL DEFICIENCIES

Carman Tablada. . ....................... 27

CLINICAL APPLICATIONS OF THE VETERANS ADMINISTRATION PROSTHETICS
CENTER PATELLAR-TENDON-BEARING BRACE

Hector W.Kay............ ... ... ........ 46
A MODIFICATION OF THE VAPC PTB BRACE

Bert R.Titus . . ..., .. . . . 68
CLINICAL EVALUATION OF EXTERNALLY POWERED PROSTHETIC ELBOWS

Maurice A. leBlanc. . . . ....... .. ... ... ... . 70
TECHNICAL NOTES. . . ... ... : T e e e R T 78
BOOK REVIEW . . ... ... . N . . 81
NEWS AND NOTES.. .. ......... . o .. 82

COMMITTEE ON PROSTHETICS RESEARCH AND DEVELOPMENT
DIVISION OF ENGINEERING
and
COMMITTEE ON PROSTHETIC-ORTHOTIC EDUCATION
DIVISION OF MEDICAL SCIENCES
of the
NATIONAL RESEARCH COUNCIL

NATIONAL ACADEMY OF SCIENCES
2101 Constitution Avenue W ashington, D. C. 20418



Artificial Limbs is o publication of the Committee on Prosthetics Research and Development
and the Committee on Prosthetic-Orthotic Education, National Research Council, issued in
the spring and avtumn of each year in partial fulfiliment of Veterans Administration Contract
V1005M-1914, Social and Rehabilitation Service Contract SRS-71-7, and Maternal and
Child Health Service Contract SRS-70-52. Copyright © 1971 by the National Academy of
Sciences. Quoting and reprinting are freely permitted, provided that appropriate credit is
given. The opinions expressed by contributors are their own and are not necessarily those of
either of the committees. Library of Congress Catalog Card No. 55-7710.

Editorial Board: Eugene F. Murphy, Ph.D., Prosthetic and Sensory Aids Service, Veterans
Administration, New York, N.Y.; Herbert Elftman, Ph.D., College of Physicians and Surgeons,
Columbia University, New York, N.Y., and Frank W. Clippinger, M.D., Duke University Medical
Center, Durham, N.C.



Evaluation

FRANK W. CLIPPINGER, MD!

F OoRMAL and systematic evaluation of materials, fabrication techniques, and
components is not only a desirable, but an essential, step in the field of pros-
thetics and orthotics. Simply having an idea, publicizing it, and letting it “suc-
ceed” or “fail” on its merits in general use does not suffice, given the variety of
disciplines involved, the financial outlays required for tooling and manufactur-
ing, and the difficulties concomitant with conveying detailed technical informa-
tion in print.

We have had experience with hit-or-miss “progress” in the past. From the
early nineteenth century to 1945, it was difficult to try out others’ innovations;
it was not worthwhile to innovate one’s self; and, both financially and emotion-
ally, the old, tried-and-true processes appeared to be best. It was enough to use
something that was relatively effective, economical, and fairly reliable. It is not
hard to see why little change occurred.

Since 1945, there has been a new, organized emphasis on the detailed study
of patients’ problems, and the availability of public funds for research, develop-
ment, and service has made the application of new ideas practical. Gait mech-
anisms, hand functions, skin difficulties, and emotional reactions to disability
and cosmetic impairment have been studied in detail. New materials have ap-
peared at a rapid rate, and new techniques for their application to the patient
have evolved. For instance, plastic molding has revolutionized the technology
of prosthetics.

Today, the need is not simply to provide the patient with just any device as a
substitute for his impairment, but to get for him the best we can provide: the
most functional, comfortable, practical, economical, and satisfying restoration
of which we are capable.

The increasing complexity of prostheses and orthoses, while it may result in
better function, requires more training of personnel and greater financial outlay.
It is not practical to try everything on a wide scale. It is necessary to sift out the
best for general use. This process is evaluation.

Evaluation has three phases. First, the developer must conduct studies on
his own. Will his idea work when applied to a patient? Will it do any harm? Is it
possible to make the component?

'Professor of Orthopaedic Surgery; Chief of the Amputee Clinics; Duke University Medical
Center, Durham, N.C.



Second, trial on a wider scale must be performed. This is best done by a sec-
ond party who can answer questions such as: Can the developers’ results be
reproduced by others? Is the technique teachable and how? Will the compo-
nents survive normal wear and tear? Can the process be made applicable to
patients other than those for which it was specifically designed? Are modifica-
tions of design or material needed?

Third, the final test is that of acceptance by the people ultimately concerned:
the patients, prosthetists, orthotists, physicians, and agencies who have the re-
sponsibility to prescribe, purchase, make, and use these products of imagina-
tion and technology.

A major problem has been that of transition from the design and development
phase to the availability of new techniques and materials to the patient. It is in
expediting this transition that an organization such as the Committee on Pros-
thetics Research and Development, through its Subcommittee on Evaluation,
must be active. This is a group which can, without bias, coordinate the efforts of
developers, manufacturers, and consumers.

CPRD is in the unique position of having knowledge of, and access to, many
scientific and clinical programs throughout the world that will cooperate in
trying new products of research. Under the auspices of the National Academy
of Sciences—National Research Council, knowledgeable people can be brought
together, learn a technique from a developer, try it in their local area, and then
meet again for criticism and discussion. Experience can thus be obtained, the
need for teaching materials can be assessed and manuals developed, and prob-
lems that were not readily apparent in the early phases of development can be
identified. Above all, duplication of effort can be kept to a minimum, and un-
necessary expenditures of money for development and manufacture can be
avoided.

Excellent examples of the role of CPRD appear in this issue of Artificial
Limbs. Electrically powered prosthetic elbows have become popular items for
development. Several designs have arisen, all of which could have been rather
costly, in terms of both time and money, to develop and manufacture. By means
of the Evaluation Program, specifications have been adjusted, durability re-
quirements established, patient acceptance assessed, and the need for various
kinds of redesign noted. This has been done before anyone has committed him-
self to expensive tooling and the wide-scale manufacture of seemingly attractive
items in an imperfect phase of development.

Modifications of techniques continually appear and are in fact a phase of the
evaluation of an item; witness the continual development of casting techniques
for prosthetic sockets and modification of the design of, and the clinical indica-
tions for, the Veterans Administration Prosthetics Center patellar-tendon-
bearing brace. In short, evaluation is a critical part of any design and develop-
ment process.

Rehabilitation Engineering is in its infancy. The next several years will show
an exponential growth in the numbers of sophisticated people involved and the
complex products of their brains. Identifying needs and sorting out the best and
the most practical techniques and components for our patients will be a real
challenge. We must be up to it.
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Premodified Casting for the Pateilar-
Tendon-Bearing Prosthesis’

METHODS for producing a functional,
comfortable, and well-fitting patellar-
tendon-bearing prosthesis have been the
subject of considerable discussion, and in
fact some controversy, since the prosthesis
was first introduced several years ago.
Prosthetists use a variety of techniques to
cast below-knee stumps, and there is an
extensive literature on the subject, not
excluding the technicians’ differing view-
points. There is agreement, however, that
the effectiveness of the prosthesis depends
to a great extent upon how well the wrap-
cast (negative) was taken and, subse-
quently, how precisely the male plaster
mold (positive) was modified.

The positive mold is modified in order
to relieve pressure-sensitive areas by the
addition of build-ups, and to increase the
pressure to the pressure-tolerant (or nat-
ural weight-bearing) areas of the stump
by the judicious removal of small amounts
of plaster. These alterations prevent
vertical displacement during stance and
provide for comfortable accommodation
of the stump during full weight-bearing.
The precise amount of plaster removed
varies with the individual patient, de-
pending upon the muscle tone and the
amount and resilience of the subcutaneous
tissue. The procedure is by no means a
difficult one, but timing is a complicating
factor.
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Authorities on the subject encourage
immediate rather than later modification
of the positive cast in order to prevent
improper interpretation of the individual
stump characteristics. Consequently, the
well-qualified prosthetist who finds him-
self with a large number of plaster posi-
tives to be modified, or the less experi-
enced prosthetist who is just developing
a keen sense of technical judgment, is at
a disadvantage because, even with the
best memory and with detailed prosthetic
information, he is limited by techniques
which involve nothing more than intelli-
gent guesswork and which are conducive
to at least an occasional error, regardless
of the individual’s experience and skill.

This difficulty can be overcome by modi-
fying the cast on the patient’s stump when
the negative-cast impression for the per-
manent prosthesis is taken. This paper
describes such a procedure, essentially
initial socket fitting during casting, which
provides a plaster negative-positive that
requires only a final smoothing to be ready
for socket lamination. The method includes
the application of felt pads to strategic
areas of the stump. Elastic plaster bandage
is used for the negative plaster wrap be-
cause it effectively conforms to the irregu-
lar stump surfaces, controls tissue com-
pression and displacement, and yields a
precise stump impression. The resulting
positive plaster mold resembles the stump
contours accurately, thus providing the
basis for a comfortable, well-fitting, and
functionally acceptable PTB prothesis.

Provision of a total-contact, hard PTB
socket, without a soft end or the customary
insert, is the standard procedure at the



