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INTRODUCTION

The distal femoral rotation-plasty proce-
dure as first described by Borggreve! in
1930, was performed for functional im-
provement of congenitally shortened
limbs. The procedure substitutes a func-
tional ankle which is externally rotated 180
degrees, for a resected knee in the involved
extremity.

Although popularized by Van Ness in
the 195(’s, recent interest has been re-
newed in the procedure for the surgical
treatment of osteogenic sarcoma of the
distal femur in children.* 57 The rotation-
plasty in treatment of this disease can be
justified in patients in whom a wide mar-
gin can be achieved for Stage IIA and IIB
lesions,* ® where an above knee amputa-
tion or a knee arthrodesis had been the
only other practical alternatives. Surpris-
ingly good functional results have been
achieved in spite of the unusual cosmetic
position of the foot as it is substituted for a
knee.

The design of the prosthesis for distal
femoral rotation-plasty has several special
considerations needed to be addressed,
which differentiate it from the standard
below-knee prosthesis. The ankle joint has
more planes of motion than the knee. It
allows for between 25° and 75° flexion-ex-
tension at the mortise articulation and 20°
of inversion and 5° of eversion at the sub-
talar joint. This increased motion created
by eversion and inversion, that causes var-
us/valgus instability, results when the
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ankle is substituted as the knee. The inter-
tarsal and tarsal motion also increases this
instability. It is because of this increased
motion causing instability when the foot
and ankle are substituted for the knee, that
the incorporation of mechanical joints with
uprights to control medial/lateral motions
of the foot and ankle are necessary in the
design of the distal femur rotation-palsy
prosthesis.

CASE REPORT

T.W. was an 11 year old white male who
presented with a three-month history of
knee pain. X-rays revealed a radiodense
lesion of the distal femur. Staging studies
demonstrated an extracompartmental le-
sion not involving the popliteal neurovas-
cular bundle. After an incisional biopsy
revealed a high-grade osteogenic sarcoma,
it was elected to perform a wide resection
for local control of the disease. A distal
femur rotation-palsy was performed for re-
construction of the extremity.? The recon-
structed femur (the proximal femur plus
the distal tibia) was made so it would be
two cm. shorter than the projected length
of the normal femur at the cessation of
growth. Upon completion of the extra ar-
ticular resection leaving the posterior neu-
rovascular bundle intact, the tibia was ex-
ternally rotated 180° and attached to the
femur with a compression plate. The
wound was closed in the usual fashion and
the patient was started on intensive physi-
cal therapy, where he underwent a pro-
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Figure 1. The distal Femur Ro-
tation-Plasty showing foot ro-
tated 180° to act as knee for
prosthesis.

Figure 2. Positive
model showing an-
kle joint and quad-
rilateral brim prox-
imally.

gram similar to those designed for muscle
transfers. At the end of four weeks, the
patient’s wound was well healed and he
was able to extend his newly formed knee
(the ankle). At that time, he was ready for
prosthetic fitting (Figure 1).

To date, three patients have undergone
the above procedure at the University of
Florida Shands Teaching Hospital. One of
these cases had a lesion similar to the case
just described. The other patient had an
extra-articular resection after receiving in-
duction chemotherapy for a Ewing’s Sar-
coma.

MEASUREMENT AND
CASTING

After careful length measurements were
taken from the patient’s rotated medial
malleolus to the floor with the pelvis level,
a negative mold was taken extending from
the ischial tuberosity to encase the entire
foot. This negative mold was then filled
with plaster to form a positive mold (Figure
2). Proximally, the positive mold was
modified to provide a quadrilateral shape.
This positive mold was then used to shape !
some polypropylene uprights with a quad- i
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Figure 3. Completed
prosthesis showing ante-
rior opening and ankle
section attached to foam
block.

rilateral socket for the patient’s final pros-
thesis.

FABRICATION

Because of its light weight and low fric-
tion coefficient, polypropylene was used as
the material forming proximal and distal
sockets, as well as a single axis lap joint at
the center of the anatomic rotated ankle
joint (Figure 3). Polyurethane foam and
plywood were the materials selected to be
used as the attachment block for the
5.A.C.H. foot. The foot socket was bench
aligned in maximum plantar flexion. Ini-
tial placement of the S.A.C.H. foot was

Figure 4A. Lateral view of
Rotation-Plasty prosthe- tation-Plasty prosthesis, trial fit-
sis, trial fitting. ting.

Figure 4B. Anterior view of Ro-

moved anteriorly approximately 2" to
create a greater extension force (plantar
flexion force) on the rotated ankle for the
newly formed knee (Figures 4A and B).
After completion of dynamic alignment,
the polyurethane calf section was shaped
down and laminated with plastic resin
(Figures 5A and B).

The standard quadrilateral socket was
used until evidence of the bony union was
seen on radiographs at the anastomosis site
between the femur and tibia. At this time,
the quadrilateral socket was cut down, and
only a short thigh cuff remained to control
any varus/valgus instability of the newly
formed knee that could be created by un-
wanted inversion/eversion of the foot.

Shortly after the completion of physical
therapy, the patients are able to quickly
discard all auxiliary aids and return to prior
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activities, which include basketball and
running sports.

SUMMARY

The surgical rationale for the distal femur
rotation-plasty procedure is that it pro-
vides the patient with a newly-formed
knee created by a rotated foot and ankle
that can functionally be fitted with a non-
standard type of end bearing below-knee
amputation prosthesis. This prosthesis
when compared to the standard below-
knee amputation prosthesis has the added
advantage of being end bearing. Because of
this end bearing nature of this prosthesis,
the children are able to engage in prior
sport activities, which include sports
where running is involved.

With the aid of an ischial weight bear-
ing quadrilateral socket, immediate gait
training can begin. The children are

Figure 5A. (left) Anterior view
of completed prosthesis.

Figure 5B. (above) Lateral
view showing flexion capa-
bility at the newly formed
knee joint.

quickly able to discard all auxiliary aids
and with bony healing, the socket can be
trimmed to allow for a lighter prosthesis.
Even with the lighter prosthesis, there is
still control of unwanted varus/valgus in-
stability of the newly formed ““knee.”
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