No doubt many clinicians have been disappointed
with results obtained with definitive endoskeletal pros-
theses because of early experiences with amputees un-
suited for this type of artificial limb. Perhaps another
reason for not prescribing as many endoskeletal pros-
theses as might be the case, is the use of inadequate
fabrication and maintenance procedures. It is of the ut-
most importance that the attachment of the prosthesis
to the socket be done in such a manner as to preclude
failure at this point; extreme care must be taken in most
designs in tightening the alignment components in order
to preserve structural integrity under even relatively
light use. Care must be taken in shaping the interior of
the foam cover for above-knee and hip-disarticulation
prostheses so that it will not interfere with function of
the knee, yet retain its shape when not stressed. Ap-
parently some patients are not aware that small tears in
the cosmetic covering can be repaired without too much
difficulty, thus prolonging the life of the covers and
reducing overall expenses.

As Mr. Pritham states, the endoskeletal approach is
no panacea for prosthetics. However, when careful at-

tention is paid to patient selection, patient education,
fabrication technique, workmanship, and follow-up,
some of the endoskeletal designs provide advantages
not to be found in more conventional prostheses, and
therefore should not be considered as “luxury” items.
Designers and manufacturers, without a doubt, should
be encouraged to develop and produce improved or new
models. A carefully conducted survey of AAOP
members should certainly prove to be useful in guiding
the designers and stimulating the manufacturers to sup-
port the designers.

In closing, I would like to point out that regardless of
how well the designers succeed in providing com-
ponents, the most critical part in the provision of pros-
theses still is achieving a comfortable functional socket
and maintaining that fit. Research in this area is needed
if we are to continue to improve our services to ampu-
tees.

Alvin L. Muilenburg, C.P.O.
Muilenburg Prosthetics, Inc.
Houston, Texas

Management and Construction Procedure of
Bilateral Split-Bucket Type Hip
Disarticulation Prosthesis!

Peter A. Ockenfels, C.P.O.*

The patient, a 37-year-old white male, received
traumatic injuries while involved in an auto accident in
October 1965. Both limbs were severely crushed, and
very high amputations were necessary. The physical ap-
pearance of tEe patient resembled that of a Eilateral hip
disarticulation amputee; however, closer examination
and X-rays of the patient revealed that femoral neck and
head were present bilaterally. The remaining skeletal
structures oF the femurs are approximately 3” on the left
and 4” on the right side (Figure 1).

The patient was first hospitalized at the Allentown
Hospital in Allentown, Pennsylvania, and then became
a patient at the St. Vincent’s Rehabilitation Center in
Erie, Pa. There he received initial rehabilitation training
and became ADL independent.

On September 29, 1967 a prosthetic prescription for a
definitive prosthetic unit was written.

“Modified bilateral hip disarticulation prosthesis
with modified plastic split hip disarticulation
buckets for bilateral use, Northwestern stride con-
trol hip joints, single axis knee units with positive
locks and SACH feet.”

The split bilateral hip disarticulation socket was
prescribed with the hope that the patient would be able
to advance one foot in front of the other and, conse-
quently, walk with a semi-normal gait (taking full ad-
vantage of the remaining femurs). The stride control hip
locks and positive knee locks were to give him stability
during waHdng and stance.

Taking of the Cast

The negative mold of the patient’s body was obtained
by utilizing the Northwestern Type Four Point Suspen-
sion Technique. The patient was freely suspended ap-
proximately 3 feet off the floor in a double layer of 10”
nylon stockinette and the body stocking conformed
snugly to the patient’s body (Figure 2).

The outlines of the prosthetic socket and all bony pro-
tuberances, such as the remaining femurs, the anterior
superior iliac spines, the iliac crests, and the ischial
tuberosities, were carefully marked with indelible pen-
cil. Four inch fast setting plaster-of-Paris bandages were
used for the cast. A rope of plaster-of-Paris bandage
was pulled in deeply proximal to the iliac crests to sup-
ply suspension of the socket.

After the plaster bandage was applied, the patient
was lowered onto a stool until the ischial tuberosities
were bearing moderate pressure and the patient's posi-
tion was stable. Plumb lines on the anterior, posterior,
and lateral midlines were drawn. The cast was then split
anteriorly and posteriorly and removed from the pa-
tient’s body (Figure 3).

! Abstracted from an article that originally appeared in the June,
1968 issue of Orthotics and Prosthetics.

* American Orthotic & Prosthetic Laboratory, Inc., Columbus, OH
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Filling of the Negative

The anterior and posterior openings were sealed and
the negative was positioned on a table and all four ver-
tical reference lines were aligned with a level. A %" pipe
was positioned and aligned with the four reference lines
using a special holding device. The filling of the negative
proceeded in the usual manner.

After hardening of the plaster, the reference lines
were punctured with an awl and marked on the top sur-

Fig 1

face of the cast. The lateral reference lines were used to
establish fictitious trochanters bilaterally.

These trochanters were located 1%2” proximal from
the distal end of the cast. A 45° triangle was cut from 1”
thick plywood. The lines for positioning of the hip
joints were marked by locating the plywood triangle ex-
actly on the previously marked trochanters with the
lower point anterior. The plaster-of-Paris bandage was
then removed from the male mold.

Modification of the Male Mold

All reference lines punched with the awl were con-
nected and retained. All marked bony protuberances
were built up with plaster of Paris to approximately
3/8" to 1/2". Trimlines of the socket were drawn. These
consisted of a proximal brim approximately %" below
the rib cage and anterior and posterior teardrop open-
ings, 4” by 57, connected to each other distally by a
channel 1 inch wide. The cast was then smoothed and
the trimlines built up and molded to a flare of approx-
imately %" radius. This was for the patient’s comfort.

The mold was then allowed to dry in an oven for 24
hours at a temperature of 115°F. Then it was positioned
in a vise exactly 45°, using a specially milled 45° steel
positioning block so that the trochanteric reference lines
were vertical. The alignment of both lines was checked
with a plumb line. Two cardboard cylinders, 4” in cir-
cumference and 3" high, were taped to the cast, keeping
the hip joint reference lines exactly centered. Both
cylinders were covered on top, and only a hole the size

Fig 2 Fig 3

Fig 4
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of a quarter was left open on each cylinder through
which the liquid foam was poured.

Hip Joint Mounting

The top of each block was cut square and level with
the ground and as close to the mold as possible. The hip
joint mounting reference lines were marked on the
blocks, and both hip joints positioned. The outline of
the base plates was marked, and the foam blocks were
shaped to blend in with the entire cast. The base plates
were attached with plaster of Paris, and the entire foam
build-ups sealed with plaster of Paris. An extra build-up
of plaster of Paris of approximately %" thickness was
provided over the entire seat area, which would later
give space for a foam (silastic) seat pad. The cast was
now air dried.

Fabrication of the Socket

The model was prepared for vacuum lamination,
smoothed, lacquered, and a PVA sleeve applied. The
first lamination consisted of four layers of 8” nylon
stockinette and polyester resin (90% 4110 - 10% 4134).
After this lamination was completed, the entire surface
was roughened with coarse sandpaper and a reinforce-
ment of nine feathered layers of fiber glass cloth and
epoxy resin (C-8) applied over each hip joint attachment
area. A final layer of three layers of stockinette and
polyester resin completed the lamination process.

The completed socket was removed from the model,
cut to the trimlines, and all edges were smoothed. The
foam blocks and plaster of Paris build-ups were careful-
ly removed, and the entire cast smoothed, lacquered,
and greased. The interior hip joint mounting plates were
attached with two screws, leaving one screw hole and a

Fig 7

3/8" center hole open for injection of the silastic. The
two half sockets were repositioned on the model and the
silastic, 25% 385 and 75% 386, was injected into each
side. After curing of the silastic the two halves were
removed and the hip joints and thigh block installed.

Alignment and Fitting

The prosthetic feet were set up so that a reference line
from the hip joints through the knee bolts would fall
214" posterior to the heel of the shoes. Subsequently
during dynamic alignment this was increased to 3
inches.

The height of the knee centers was set so that the pa-
tient would be able to sit in a normal chair with both
feet flat on the floor (Figure 4). Two cork seat blocks
had to be added to the seat of the sockets to bring the
patient up to a normal and level sitting position.

A prelaminated flexible plastic tongue provided a
closure of the anterior opening of the socket. Buckles
and Dacron-reinforced leather straps were used instead
of Velcro straps as the Velcro straps would be too incon-
sistent. The posterior opening of the socket was closed
with a 4” by 6” by 1/8” Ortholene flexible hinge, so that
the patient could walk with his semi-normal gait (Figure
5).

From the knee units, cables complete with housing
and retainers were brought up laterally within easy
reach of the patient’s hands. For unlocking they hook
onto small stainless steel hooks. The stride control hip
locks were to lock automatically when the patient stood
up. The patient is indeed able to ambulate, advancing
consecutively one foot after the other. Ascending and
descending stairs is accomplished by the patient hoisting
himself on the banisters (Figures 6, 7). After the patient

Vol. 6, No. 1

NEWSLETTER: Prosthetics and Orthotics Clinic/7




became more skilled in ambulating, and due to the ex-
treme stability, the hip stride control locks were re-
moved and stride length control straps substituted, giv-
ing the patient a somewhat longer step.

The patient was followed by the author for approx-
imately two years, during which time he was wearing
his prosthesis extensively.

After one year he was fitted with a bucket-type pros-
thesis which was distally closed and not used as a
split socket prosthesis. A platform was attached to this
socket, and carpet rollers were used so that the patient
could perform some mechanic’s activities closer to the
floor. He propelled himself with his hands, and used
padded leather gloves for that purpose.
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Sports Medicine and Orthotics
String Casting Technique for B/E Prosthetics
Development of the Utah Artificial Arm

New Concepts in Scoliosis Orthotics including
Bio Feedback

Pediatric Orthopedics
Criteria for Hydraulic Unit Selection

Amputation Surgery Techniques in
Lower Extremities

Limbs for Extra-Curricular Activities
Problems with Central Fabrication

Academicians Please Note

The dates and headquarters for the 1982 Academy Roundup Seminar
HAVE BEEN CHANGED
The Roundup is now scheduled for February 4-6, 1982 at the Fairmont Hotel
New Orleans, Louisiana
The changes will have no effect on the superior program already developed, which includes

presentations on these topics:

Update on the Boston Elbow

MAKE PLANS TO ATTEND NOW!
USE THE FORMS PROVIDED FOR REGISTRATIONS
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Management of the Paraplegic
Foot Disorders Commonly Treated Orthotically
Electrically Powered Upper Extremity Prostheses

Classification and Management of Congenital
Amputees

Update on Upper Extremity Orthotics
Management of the Mylomeningocele

Orthotic Management of Cervical Spine
Fractures

VA Clinical Applications of External Powered
Upper Limb Prostheses

Orthotic Management for Cerebral Palsy
Patients
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