
Abstract One patient with osteosarcoma and one with
Ewing’s sarcoma of the femur were in 1987 and 1988
treated with prosthetic replacement of the femur and che-
motherapy. There has been no loosening of the prosthe-
ses and no recurrence of the tumor. The patients have
maintained 60% and 63% limb function scores evaluated
by ISOLS criteria.

Résumé Deux patients, l’un avec un ostéosarcome, l’au-
tre avec un sarcome d’EWING, furent opérés en
1987–1988 avec remplacement prothétique du fémur, as-
socié à une chimiothérapie. Ces patients ont été suivis
sans qu’il soit noté de récidive. Il n’y a pas de descelle-
ment, ni de luxation de la prothèse. Un score fonctionnel
évalué selon les critères de l’ISOLS, montre une conser-
vation de 60% et 63% de la fonction du membre infé-
rieur.

Introduction

Total femur replacement is a rarely performed procedure
after wide tumor resection for patients with malignant
bone tumors in the whole femur, although partial re-
placement of the proximal or distal femoral replacement
is commonly performed for malignant bone tumors [1, 2,
4–10].

Patients and methods

The patient with a Ewing’s sarcoma underwent wide intra-capsular
resection at the hip and knee joint. The patient with an osteosarco-

ma underwent extra-capsular resection as the massive tumor had
invaded the knee joint. In both patients the rectus femoris muscle
was preserved for knee extension and most of the flexor muscles
were also retained. Much musculature around the hip joint was
sacrificed in both patients with the resection of the greater and
lesser trochanters. The endoprosthesis which was used is shown 
in Fig. 1. The total femoral component is made of titanium alloy
(Ti-6Al-4V). The femoral head is bipolar. The knee joint is a rotat-
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Fig. 1A, B Endoprosthesis for total femoral replacement



177

ing hinge design, with a high density polyethylene tibial compo-
nent, fixed with cement. Active and passive exercises of the knee
joint were started 4 days after surgery. Partial weight bearing was
started 3 weeks later and full weight bearing allowed at 6 weeks.

Results

Case 1 was a 17-year-old girl with a Ewing’s sarcoma of
the left femur. A pre-operative radiograph showed dif-
fuse periosteal reaction with spicule formation in the
proximal and middle aspects of the femur (Fig. 2). After
pre-operative chemotherapy according to Rosen’s T-11
protocol, total femoral replacement was performed.
Twelve years after surgery the patient remains disease
free. Post-operative radiography shows no migration of
the femoral head or loosening of the tibial component
(Fig. 3). There was some skin necrosis requiring a graft.
The function of the reconstructed limb was evaluated
(ISOLS criteria; Enneking et al. [3]) as 60%.

Case 2 was an 11-year-old girl with a massive osteo-
sarcoma of the left femur. The radiograph revealed a
large periosteal lesion in the distal two thirds of the fe-
mur (Fig. 4). Pre-operative radiography, CT and MRI
suggested intra-capsular invasion into the knee joint. Af-
ter pre-operative chemotherapy with cisplatin and doxo-

rubicin, resection of the whole femur including adjacent
muscles with an extra-capsular wide resection of the
knee joint was performed. The limb was reconstructed
with total femoral replacement. Post-operative radiogra-
phy showed no signs of central migration or loosening of
the implant 11 years after surgery (Fig. 5). There was a
sciatic nerve palsy but the patient is able to walk with a
walking stick and an ankle and knee stabilising brace.
Movements of the hip, knee and ankle are poor. The re-
constructed limb function was evaluated as 63%.

Discussion

The surgical procedure of total femoral replacement was
first described by Buchman in 1965 [1]; and he reported
his first experience in 1952. There have been few reports
describing the surgical procedure and clinical results fol-
lowing total femoral replacement. The major problem
following this extensive surgery is to obtain a satisfacto-
ry functional outcome. Whole femoral allograft is anoth-
er surgical option in these patients, but it is difficult to

Fig. 2A,B Pre-operative radiograph of case 1

Fig. 3A,B Post-operative radiograph of case 1 12 years after surgery



stabilise both the hip and the knee with this technique.
Although, recently, various types of endoprosthesis for
limb reconstruction after malignant bone tumour resec-
tion have been reported [2, 4–8, 10], there remains much
controversy concerning biomaterials, coating, design of
stem and joints, and the type of fixation. The endopros-
thesis used for these two patients has a bipolar-type 
femoral head and a rotating hinge-type knee joint. Pre-
operatively there was anxiety about hip dislocation and
stability of the knee as adequate tumor resection includ-
ed resection of muscles and ligaments required for sta-
bilisation of both joints. However, there has been no dis-
location of the hip or knee instability in these patients af-
ter more than 10 years follow-up. As expected, there is
considerable limitation of movement of the hip and knee
but the limb is preserved and stable enough, with exter-
nal support for mobility. Nerubay et al. [8] have also de-
scribed a prosthesis without a hinged knee with excellent
stability. We conclude that total femoral replacement is
an available option for limb salvage surgery in patients
with massive malignant bony lesions of the femur.
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Fig. 4A,B Pre-operative radiograph of case 2

Fig. 5A,B Post-operative radiograph of case 2 11 years after surgery


