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Those prosthetists that advocate higher brims
are generally of the opinion that the increased
height is made possible by flexible
thermoplastic sockets. The general scheme is
that the more flexible the brim, the more
comfortable the patient, and the higher the
brim can be. However, the question must be
asked, what really is the role of the brim under
these circumstances? Are the higher brims with
their increased flexibility actually firm enough
to be distributing an appreciable compressive
load to the patient’s tissues? Or, is the brim so
flexible that it is acting only as a “shear
distributor” to reduce the shear forces that are
built up around the edge of the device in the
transitional zone between the rigid socket wall
and the relatively soft flesh of the patient? This
latter concept is one that was developed by
Murphy (1971) and Bennett (1971) in a series of
theoretical articles published a decade ago. The
practical implications of these articles and their
potential impact upon prosthetic/orthotic
design have never been fully appreciated.

In many instances the medial brim is not a
flat oblique surface but rather is corrugated or
channeled in cross-section as it goes from
posterior to anterior. This is done to increase
the amount of the ischium bearing against the
brim and thus decrease the unit pressure. The
amount of channeling that is needed would
seem to be determined primarily by tissue
properties. The softer the tissue, the more the
load borne by the ischium and the more prone
is the patient to discomfort. In an attempt to
relieve this discomfort, the point of contact
between the brim and ischium is relieved.
When done correctly this results in a channel.
The softer the tissue the more the brim is
convoluted in cross-section and corrugated.
This forms a concave inner surface. The firmer
the tissue, the more the load that is borne by
the soft tissue, the less that is borne by the
ischium, and the flatter the brim can be in cross-
section. The extreme of this case would be the
patient who can bear all of the laterally directed
load on the soft tissues without any reliance on
the ischium. It would seem logical to consider a
quadrilateral socket for such a patient.
Nevertheless, it could be argued that comfort
for such a patient, particularly one engaged in
stressful athletic activities, could be enhanced
by including the ischium in the socket.

Sabolich (1985) has described the channeling

in the medial brim as an OKC (Oklahoma City)
fossa. Most recently the fossa has been
deepened and accentuated in the shape to
become the OKC Compartment (Fig. 7.). “This
Compartment ideally contains all the tuberosity
and most of all the ramus except for the exiting
symphysis pubis. As in the original article
(Sabolich, 1985), the ramus is in a better
location to include both in a compartment
which makes the best possible use of medial
superior containment both vertically and
horizontally. This compartment is specifically
contoured for these bones. This is the tough
part.”

Anterior brim
The impression has been created that the
anterior brim of an IC Socket is lower than the
anterior brim of a quadrilateral socket. In
reviewing the literature, however, it is difficult
to see how this impression has come about, The
height of the anterior brim was not addressed in
Long’s (1985) article but was described in the
Chicago Workshop (Pritham, 1988) as
following the inguinal crease. Shamp
recommends that the anterior brim be at the
same level as the posterior brim (Prosthetic
Consultants, 1987). The UCLA-CAT-CAM
manual prescribes a brim just proximal to the
inguinal crease (Hoyt et al, 1987). The
consensus of the Chicago Worship was that
generally it should follow the inguinal crease.

Radcliffe (1955) stated: “If fitted properly,
the anterior brim usually can be brought up to
the level of the inguinal crease without
producing discomfort when the wearer is
seated. The actual height of the anterior brim
varies with the individual and is limited by
contact with bony prominences.”

It can be seen then that in height at least
there is no real difference between the anterior
wall of an IC Socket and a quadrilateral socket.

Lateral wall

Most descriptions of IC Style sockets describe
them as extending quite high above the greater
trochanter and with a great deal of contouring
around that bony prominence (Hoyt et al, 1987,
Long, 1985; Pritham, 1988; Prosthetic
Consultants; 1987). This can perhaps best be
explained as an offshoot of the demands of
ischial containment. As has been previously
discussed, one of the primary functions of the




ACTIVE wiR
CXTENSIOn

r ’

/S — ISCHIAL-GLUTEAL SUPPORT
P — POSTERIOR PRESSURE
' A — ANTERIOR PRESSURE

/ H — HiP EXTENSION-FLEXION
4 MUSCLE ACTION

(@ — HEEL CONTACT|

\

@ ~wio sTance

@ —PusH-orF \
(XNEE FLEXION} “.




18 C. H. Pritham

stump and which were the results of using the
hip musculature to stabilize the knee in the
early part of the stance phase and to initiate
knee flexion in the later part. The first instance,
knee stabilization, creates a situation where
force is concentrated on the anterior proximal
brim and the distal posterior portion of the
socket. It is considered essential by Radcliffe
(1970) to fit the anterior brim as high as
possible into the inguinal crease so as to use the
maximum effective stump length in this
situation. With regard to the demands placed
on the distal portion of the socket, he said “At
the same time, the fitting must anticipate the
movement of the femur stump within the soft
tissue as the femur first presses posteriorly to
maintain knee stability then moves anteriorly to
initiate knee flexion in the swing phase”. Such
socket modification as the previously
mentioned flattening of the area posterior to
the shaft of the femur and the OKC Channel
(Sabolich, 1985) can be seen as attempts to
provide for effective transmission of force from
the femur to the prosthesis postero-distally in
order to stabilize the knee.

The force pattern is essentially reversed later
in stance phase during the initiation of knee
flexion. It should be borne in mind, however,
that the forces required to initiate knee flexion
are considerably less than those required to
stabilize the knee in early stance phase. For this
reason it will be appreciated that the functional
demands placed on socket design are less.
Undoubtedly this is what Shamp had in mind,
when he said of the OKC Channel “Our
experience is that the anterior channel is not
necessary and may only serve to diminish the
volume of the socket.” (Prosthetic Consultants,
1987). Sabolich apparently has come to much
the same conclusion for in a telephone
conversation with the author in September 1988
he stated that it was currently his practice to
remove considerable material from the area
posterior of the femur and essentially none
from the anterior region.

Proximally, much the same situation prevails.
It may be argued that enclosing the posterior
portion of the ischial tuberosity inside the
socket enhances function in the saggittal plane.
However, when the functional demands
involved, i.e. those related to initiation of knee
flexion in late stance phase, are considered, it
can be appreciated that it really is not

necessary. So, the prime criterion for extending
the posterior brim of the socket proximal of the
ischial tuberosity remains that of ischial
containment. It is interesting to note, that while
Radcliffe did not dwell on the work of Schnur,
as did Lehneis (1985); he was aware of it,
mentioned it in passing, and applied the
principles in socket design. In 1955 he said that
“conditions which create a great deal of
discomfort can be prevented by shaping the
bearing surface in such a way that the seat
slopes toward the inside of the socket to render
it more comfortable. Sloping increases the
radius of the edge of the ischial seat and lessens
the burning sensation of the skin in this region”
(Radcliffe, 1955).

In a somewhat related matter Sabolich
describes an indented horizontal channel
immediatley distal to the ischial tuberosity. This
channel, which he terms the Transverse OKC
Channel, touches the ischial tuberosity
tangentially and presses against the hamstring
tendons. Distal to the channel the socket wall
flares outward to accommodate the muscle
bellies of the hamstring group. This channel
continues the contours of the medial wall
posterior and laterally to where it blends in the
contours around the femur. Sabolich contends
that the transverse OKC Channel enhances A-P
Control, while the hamstring relief distally
improves the function of those muscles.

Weightbearing

Of weightbearing in the quadrilateral socket
Radcliffe (1970) has stated: “In the ischial-
gluteal-bearing type of above-knee socket it is
assumed that the contact against the ischial
tuberositiy is the major source of vertical
support. In addition, perhaps one third (33 per
cent) of the vertical support is provided by firm
contact pressure acting upward on the gluteus
maximus. Other areas of the socket, such as the
anterior brim also contribute to the vertical
support in varying amounts, depending upon
the individual fitting”.

If “major” is interpreted to mean more than
50 per cent it can be concluded that something
in the nature of 83 per cent (50 per cent ischial
weightbearing plus 33 per cent gluteal) or more
of the patient’s weight is borne by ischial-
gluteal weightbearing with the remaining 17 per
cent or less borne by the anterior brim and













