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Report From:

International Workshop on
Above-Knee Fitting
and Alignment Techniques

by C. Michael Schuch, C.P.O.

An ‘‘International Workshop on Above-
Knee Fitting and Alignment Techniques’’ was
held in Miami, Florida, May 15-19, 1987.
Conceived and organized by A. Bennett
Wilson, Jr. and Melvin L. Stills, C.O., the
workshop was supported and sponsored jointly
by the International Society for Prosthetics and
Orthotics and the Rehabilitation Research and
Development Service of the Veteran’s Admin-
istration. Hosting the workshop was the Pros-
thetics and Orthotics Education Program of the
School of Health Sciences, Florida Interna-
tional University, and more specifically, Dr.
Reba Anderson, Dean of Health Sciences and
Ron Spiers, Director of Prosthetic Orthotic Ed-
ucation. Approximately 50 invited profes-
sionals attended the workshop, representing the
United States, England, Scotland, Denmark,
Sweden, Israel, the Netherlands, and Germany.
Invited professionals included physicians, engi-
neers, educators, and researchers, as well as
prosthetic practitioners, all known to be active
in the field of prosthetics.

The intent of the workshop was an organized
sharing and discussion of information and ex-
periences relative to the management of above-
knee amputees. Above-knee socket design vari-
ables, specifically the accepted and established
quadrilateral design and the newer ischial-con-
tainment designs known by various acronyms

81

(CAT-CAM, NSNA, Narrow M-L), were dis-
cussed in great detail. Goals were to determine
differences/similarities, advantages/disadvan-
tages, indications/contraindications, as well as
to develop recommendations for future action
with respect to the various socket designs.
While many prosthetists and/or clinics may
have considerable experience with the newer
above-knee socket designs within the United
States, it is true that there are still many ques-
tions and concerns on the part of consumers,
prescribing physicians, third party paying
agencies, and educators in the U.S., as well as
a great curiosity on the part of our international
colleagues abroad.

After introductory remarks from Dr. An-
derson, Dean of Health Sciences at Florida In-
ternational University, Mr. John Hughes, Pres-
ident of ISPO, and Dr. Margaret Gianninni,
Director of the Rehabilitation Research and De-
velopment Service of the Veteran’s Adminis-
tration, the program began with a presentation
by A. Bennett Wilson entitled, ‘‘Recent Brief
History of AK Fitting and Alignment Tech-
niques.’’ This paper began with the advent of
the suction socket in the U.S. shortly after
World War II and proceeded with the develop-
ment of the total contact quadrilateral socket in
the early 1960’s. The audience was reminded
that the total-contact quadrilateral socket, with
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or without suction suspension, was the socket
design of choice from 1964 until very recently,
when ischial-containment socket designs
emerged. It was noted that, at present, the three
senior prosthetic education programs in the
U.S. (UCLA, Northwestern University, and
New York University), in addition to teaching
the application of the standard total contact
quadrilateral socket, are offering special
courses in what at first glance appear to be rad-
ical departures from the quadrilateral design.
The technique at UCLA is known as CAT-
CAM (Contoured Adducted Trochanteric-Con-
trolled Alignment Method), based on work by
John Sabolich, C.P.O., and inspired by Ivan
A. Long, C.P. The technique being presented
at Northwestern University is said to be based
more directly on the Ivan Long technique and is
known as NSNA (Normal Shape-Normal
Alignment). The technique taught at New York
University is usually referred to as the narrow
ML socket design based on a special tool de-
signed by Daniel Shamp to facilitate casting.
Mr. Wilson concluded his remarks by saying
‘‘unfortunately, none of these techniques has
been subjected to an evaluation program inde-
pendent of the development group, and a great
deal of confusion exists among clinicians re-
sponsible for amputee care. I hope that this
workshop can be helpful in clearing away some
of the confusion, and point the way for action
that will bring order to the present day practice
of above-knee prosthetics.”’

The next speaker on the agenda was Charles
Radcliffe, Professor of Mechanical Engineering
at the University of California, Berkeley. Pro-
fessor Radcliff’s presentation was entitled,
‘‘Review of UCB Quadrilateral Socket and
Alignment Theory.”’ Having been a member of
the Prosthetic Devices Research Project of UC
Berkeley in the 50’s and 60’s, Professor Rad-
cliff is still a strong proponent of the quadrilat-
eral socket. He presented a detailed review of
the history and development of the quadrilateral
socket and summarized this section of his pre-
sentation with the following comments. ‘‘The
net result of all of this work in the 19501963
period was a better understanding of the com-
plex interrelationships between the functional
capability of the amputee, the rehabilitation
goals, the prosthetic components required in
the prescription, the gait of the amputee, the
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biomechanical forces generated, the socket
shape, and the alignment. The socket was no
longer described as a cross-section shape at the
ischial level, but rather a three-dimensional re-
ceptacle for the stump with contours at every
level which could be justified on a sound bio-
mechanical basis. . . . It should be emphasized
again that the quadrilateral type of fitting is not
just a socket, it is a complete system which in-
cludes the amputee as a most important compo-
nent. The socket is the interface between stump
and prosthesis, and its primary functions are to
provide for weight-bearing in the stance phase,
allow the use of the stump and hip musculature
to control motion and posture of the upper body
in the stance phase (Figure 1), and to provide
for control of the prosthesis in the swing phase
of walking.”’

The next section of Professor Radcliffe’s
presentation focused on biomechanical and
alignment principles of a prosthesis with a
quadrilateral socket. Here he related his
feelings that many of the biomechanically re-
lated claims made by proponents of the newer
non-quadrilateral socket designs are equally at-
tainable in the quadrilateral socket if the orig-
inal biomechanical principles are followed.
‘‘Regardless of the fitting method employed,
the socket for any patient must provide the
same overall functional characteristics, in-
cluding comfortable weight-bearing, a narrow
base gait, and as normal a swing phase as pos-
sible consistent with the residual function avail-
able to the amputee after amputation. It is pos-
sible to provide this with a quadrilateral socket
and it is being done routinely in many facili-
ties.”” Professor Radcliffe went on to say, “‘In
most of the recent articles that I have read,
statements have been made which indicate
clearly that the author is comparing very poorly
fitted quadrilateral sockets to the results ob-
tained using the new technique. They show
diagrams of typical fittings and gait deviations
which can only be described as a complete list
of horror stories describing what not to do in
fitting a quadrilateral socket. Any prosthesis
with the problems listed in these articles should
never have been delivered. If the average pros-
thetist in the United States is having the
problems described by Long, Shamp, and Sa-
bolich, then I must suggest that something is
wrong with the methods being taught and used






