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A b s t r a c t  A retrospective study was performed of  the sur- 
gical treatment of  metastatic lesions of  the proximal fe- 
mur in 50 patients. In 25 consecutive cases a megapros-  
thesis was implanted; compound  plate osteosynthesis was 
performed in another 25 consecutive patients. Indications 
for surgical treatment were pathological fractures or, for 
prophylactic treatment, lesions of  the femoral  cortex ex- 
ceeding 2.5 cm in diameter or affecting half  the diameter 
of  the bone or more. In all patients capable of  walking 
preoperat ively mobil i ty  was regained. Immedia te  full 
weight-bear ing stability was obtained in all patients. 
Group analysis showed that the functional rating of  the 
hip joint  was unchanged,  i.e., good  or excellent, in all pa- 
tients with compound  osteosynthesis, compared to only 
68% in the endoprosthesis group. Pain relief was excel- 
lent or good  in 84% and 88% respectively. Dislocation of  
the tumor prosthesis occurred in 3 patients. Closed reduc- 
tion was possible in 2 cases. Local  recurrence was higher 
in the patients undergoing plate osteosynthesis, as was the 
frequency of  tumor-related implant failure. Postoperative 
survival averaged 14.7 months and 12.1 months respec- 
tively. 

Introduction 

When metastatic disease of  the skeleton is detected the 
prognosis is generally fatal. Nevertheless, advances in 
cancer chemotherapy and radiotherapy have led to an in- 
creased life expectancy, making reconstructive procedures 
necessary in more  and more patients, particularly when 
spine [21] and femur [21, 29] are involved. 

In regard to the proximal part of  the femur, consider- 
able progress has been made in achieving secure fixation 
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of  the unstable region either by compound osteosynthesis 
with methylmethacrylate or by replacement with a stable 
megaprosthesis [25]. With these techniques, most  patients 
can expect pain relief and resumption of  their preopera- 
tive level of  activity and ambulation. 

We report on 50 consecutive patients with metastatic 
lesions of  the proximal femoral  region treated by pros- 
thetic replacement or plate osteosynthesis, discussing the 
advantages and shortcomings of  the two methods. 

Patients and methods 

The study was of 50 consecutive patients with metastasis-induced 
instability of the proximal third of the femur treated since 1987 ei- 
ther with implantation of a tumor prosthesis (group I) or with plate 
osteosynthesis (group lI). To achieve two patient groups as ho- 
mogenous as possible, patients with tumors other than of the breast 
and kidney were excluded from the study. Mean follow-up was 
18.1 and 15.8 months respectively. The mean age was 54.7 (range 
31-77) years in group I (4 men, 21 women) and 57.1 (range 
38-78) years in group II (7 men, 18 women). Breast cancer pre- 
dominated in both groups (20 and 16 cases respectively). 

The majority of the patients in group I had intertrochanteric le- 
sions, compared to the mostly subtrochanteric lesions in the sec- 
ond group. Seventeen patients (9 in group I and 8 in group II) pre- 
sented with a pathological fracture of the proximal femur. 

The preoperative evaluation included assessment of the overall 
state of the metastatic disease, life expectancy, pain, and function 
of the hip joint. Surgical indications were pathological fractures or, 
for prophylactic treatment, lesions of the femoral cortex exceeding 
2.5 cm in diameter or affecting half the diameter of the bone or 
more. With regard to the Mirels [18] rating system, all patients se- 
lected for prophylactic stabilization had a score above 7 points. 
Failure of pain relief by ancillary radiation treatment was another 
reason for operative intervention. 

Preoperative diagnostic imaging was confined to plain X-rays 
when a fracture had occurred, but bone scintigraphy was per- 
formed additionally in the other patients. Conventional or com- 
puted tomography were rarely performed mainly to took for de- 
struction of the cortex and to pinpoint concealed fracture lines 
when there was no displacement of the fragments. 

In group I pathological instability was treated by extralesional 
resection of the metastatic lesion (16 ca~es) with implantation of 
a long-stem prosthesis (Fig. 1) or by intralesional resection with 
prosthesis implantation (9 cases) when a pathological fracture had 
occurred; and by intralesional tumor exstirpation, mostly by curet- 
tage, followed by compound plate osteosynthesis in group II (Fig. 2). 



Fig. 1 a - f  A 43-year-old 
woman suffering from breast 
cancer, a, b Peritrochanteric 
metastatic lesions of the right 
femur, c, d X-rays of the re- 
sected femur, e, f X-rays of the 
implanted tumor prosthesis. 
Postoperative radiotherapy was 
administered to the pelvic 
region 
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Fig.2 a A 56-year-old patient with a pathological fracture of her 
proximal femur, b Reduction of the dislocated fragments with 
compound osteosynthesis (plate, K wires, polymethylmethacrylate). 
Postoperatively the primary malignancy was identified as hyper- 
nephroma 

In the patients in whom resection of the trochanteric region was 
found necessary, an adjustable Maller tumor prosthesis (Protek) 
was implanted. The muscles inserting at the major trochanter, pre- 
served with or without a bone shelf, were screwed onto the tumor 
stem. 

Ancillary oncologic treatment, i.e., chemotherapy and/or radia- 
tion therapy, was regarded as unavoidable after the palliative oper- 
ations and was carried out in all intralesionally operated patients. 

Statistical analysis was performed with Student's test, the Wil- 
coxon test, and Fisher's exact test. 

Range of motion was also evaluated according to the 
Enneking [2] classification, meaning measurement of ac- 
tive motion of the hip joint in all planes, the rating being 
the sum of these movements. Three months postopera- 
tively, excellent results were gained in 20% and good re- 
sults in 68% of the prosthesis group, while fair results 
were observed in 12%. No Trendelenburg sign was ob- 
served in 5, a compensated in 12 and compensated with a 
cane in 8 patients. Compared to these results, function 
was better in the patients who had undergone compound 
osteosynthesis, with excellent results in 48% (P < 0.05) 
and good results in 52%. Three patients had a compen- 
sated Trendelenburg sign. 

Local recurrence of tumor, detected either by plain 
X-rays, tomography, or scintigraphy, was observed in 3 
of  16 patients (18.8%) treated extralesionally and in 4 of  
9 patients (44.4%) treated intralesionally with a prosthe- 
sis. In patients in group II  the recurrence rate was 48%. 
Of  the extralesionally operated patients non required re- 
operation, to maintain the stability of  the implanted con- 
structs, compared to 3 of  the intralesionally treated pa- 
tients. 

Complications were frequent in the postoperative pe- 
riod. The most serious events encountered were two cases 
of small pulmonary embolism, both of which were suc- 
cessfully managed with immediate administration of high- 
dose heparin. In two patients in each treatment group deep 
vein thrombosis of the lower leg occurred. Wound healing 
was protracted in three cases in group I and two in group 
II, making a revision operation necessary in one patient of 
each group. There was one case of intraoperative fracture 
of the femoral shaft in the prosthesis group. 

Displacement of the prosthesis was observed in three 
cases. An average of 5 (range 1-8) weeks had passed 
since the operation. The reason was a - forbidden - uncon- 
trolled hip flexion of more than 60 ° in all cases. Closed 
reduction succeeded in two cases; one patient had to be 
reoperated on. 

Results 

The mean operating time amounted to 149 rain (range 
110-180 min) in the prosthesis group (group I), and the 
mean perioperative blood loss was 1.7 1 (range 0.9-4.2 1). 
The corresponding values in group II were 105 min (range 
80-150 min) (P < 0.01) and 1.7 1 (range 0.9-3.6 1). 

Postoperative survival time averaged 14.7 months (range 
1-48) and 12.1 months (range 1-30), with 4 patients in 
each group still alive. Sixty percent and 40%, respec- 
tively, were alive at 1 year after surgery, and 12% versus 
4% at 2 years, 

Pain relief was rated according to Enneking [2] 3 months 
postoperatively. Excellent results were achieved in 3 cases 
(12%) in group I and 5 cases (20%) in group II, and good 
results in 12 patients (60%) in each group. Seven patients 
(28%) in group I and 5 (20%) in group II had a fair out- 
come. Three patients (12%) in each group had a poor out- 
come. 

Discussion 

Metastatic bone disease need not necessarily be regarded 
as terminal [22]. The benefits of  early fixation of patho- 
logical long-bone instability are therefore unquestioned 
[5, 31]. Various procedures have been recommended de- 
pending on the location of the fracture and the extent of 
bone destruction. For the hip region, the failure of patho- 
logical fractures to unite, the short life expectancy of the 
patients, and the compromise of the stability of a fixation 
due to the weakened bone often make prosthetic replace- 
ment a more sensible choice than PMMA-augmented os- 
teosynthesis [12, 21, 29]. However, for cases where sub- 
trochanteric instability predominates, plate osteosynthesis 
or intramedullary nailing are well established techniques 
[1, 5-8 ,  14]. 

Pain relief is the main goal of palliative surgery of the 
proximal femur and can be achieved in the vast majority 
of patients [1, 6, 13, 15]. Our data support these reports, 
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making pain radiation therapy a second choice as it pro- 
duces a decrease in mechanical properties for weeks [26]. 

A sufficient restoration of hip function may be reached 
by all procedures [251 if the bone proximal and distal to 
the zone of instability is of  sufficiently good quality to 
hold the device [4]. Methods of evaluation of functional 
outcome differ considerably, but ability to walk is a com- 
mon criterion and achieved in 60%-100% [1, 9, 16, 19, 
28]. We adopted the guidelines of Enneking [2], focusing 
on the active range of motion in all planes. Good and ex- 
cellent results were observed in all patients with a plate 
osteosynthesis, compared to 88% of those with an im- 
planted prosthesis. Focusing on excellent results only, 
plate osteosynthesis granted 50% excellent results, com- 
pared to only 20% after total hip replacement (P < 0.05). 

Resection of the proximal femur and replacement by a 
tumor prosthesis implies refixation of the detached pelvi- 
trochanterian muscles, in order to maintain their impor- 
tant functions for locomotion and stabilization against 
limping. According to Schreiber et al. [23], providing a 
stable linkage between the muscle groups that form a con- 
tinuous sleeve around the femoral shaft is of higher value 
for functional outcome than stable fixation of  the pelvi- 
trochanterian muscles to the prosthesis itself. This is of 
special interest in regard to the prevention of displace- 
ment of  the artificial hip joint, a complication reported in 
up to 30% of patients [11, 24, 32]. To impede posterior 
dislocation, the acetabular component is implanted in a 
strictly neutral position in our patients. Additionally, we 
advocate positioning the leg in internal rotation for the 
duration of hospitalization. Flexion exceeding 60 ° is pro- 
hibited for 3 months after the operation, meaning that a 
wedge-shaped seating aid is required in the sitting posi- 
tion. 

Notwithstanding these precautions, we were confronted 
with three displacements, two of which were reducible 
without surgical intervention. On the other hand, there 
was no implant failure in the prosthesis group, whereas 
three plate osteosyntheses cut through due to progressive 
metastatic loss of bone stock, i.e., local recurrence of tu- 
mor. This problem has been described earlier [9, 17, 27, 
30], with failure rates as high as 23% in proximal femoral 
lesions fixed with a compression screw or nail plate [31]. 
Load-sharing devices such as a Zickel nail or double plate 
osteosynthesis [3] are more durable methods of fixation, 
and Karachalios et al. [10] reported no implant failure 
with locked reconstruction rods. In our department intra- 
medullary splintage is generally rejected for fear of dis- 
seminating tumor cells to more distal parts of  the femur, 
as was demonstrated by Marsden et al. [17]. 

Survival time is more dependent on the histological 
type of the primary tumor than on the surgical procedure. 
With regard to pathological fractures of  the proximal fe- 
mur, survival rates vary between 5.6 months [13] and 14.5 
months [15]. Our own results were within this range, re- 
vealing no significant prolongation of survival time after 
an extralesional procedure. 

Conclusion 

The benefits of  early surgical treatment of pathological 
fractures of the proximal end of the femur are striking. 
Restoration of hip function together with pain relief can 
be achieved in the majority of patients. Prosthetic replace- 
ment offers the possibility of  extralesional resection of the 
infiltrated bony region, allowing full weight-bearing dur- 
ing the immediately postoperative mobilization of the pa- 
tient, at the expense, however, of the range of motion and 
of the risk of displacement. In cases of  subtrochanteric le- 
sions preservation of the hip joint was possible by perform- 
ing compound plate osteosynthesis. Despite the fairly lim- 
ited extent of tumor removal, with a corresponding rate of 
local tumor recurrence and implant failure, life expectancy 
was not shown to be significantly shorter than after ex- 
tralesional procedures. Thus, intralesional, hip-preserving 
surgery with internal fixation devices should be performed 
whenever possible in patients with metastatic instability 
of the proximal third of the femur. 
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G. Hommel of the Institute of Medical Statistics, Johannes Guten- 
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