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Abstract

Background: The proximal femur is a common area for development of skeletal metastasis that further disrupts an ill
patient’s quality of life. Resulting complications include pathological fractures leading to compromised functionality.
Proximal femoral replacement allows to attain the requirements of surgery in metastatic bone such as stable fixation of
the entire bone, allowing immediate weight bearing and the earliest possible return to function. Preventative
treatment for metastatic lesions using an endoprosthesis before a fracture occurs, can modify the patient’s quality of
life, reduce pain and may decrease mortality associated with the lesion. Our aim is to present case based evidence to
show that proximal femoral replacement provides a better option for limb salvage surgery after metastatic bone
disease.

Methods: Study design: Case Series
Setting: Department of Orthopedic & Spine Surgery, Dr Ziauddin Hospital, Clifton, Karachi.
Duration: December 2021 - December 2022

Inclusion criteria: Patients that had skeletal metastasis in the proximal femur and were managed with endoprosthesis
were included.

Exclusion criteria: Patients that had concurrent infection in the body and patients that were ASA IV and deemed high
risk were excluded.

Data collection: Through impatient and surgical records. Direct patient interaction and via an SF-36 health
questionnaire.

Results: we evaluated the patient’s outcome and progress after proximal femoral endoprosthesis replacement using the
SF-36 health questionnaire. Showing PFR is a valid option for proximal femoral metastasis.

Conclusion: PFR is a good option for preservation of limb function in cases of metastasis and thereby improves the
patient’s quality of life as resecting the diseased bone has an added benefit of reducing tumor burden.
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Introduction

Metastatic and aggressive proximal femoral neoplasms require resections with adequate margins that result in a large
skeletal defect. These defects can then be reconstructed using proximal femoral replacement endoprostheses. The
earliest published example of an endoprosthetic reconstruction for treatment of a bone neoplasm dates back to 1940 (1)

Metastatic or primary skeletal lesions that may result in pathologic fractures in the proximal femur, require surgical
fixation to manage pain and allow immediate mobilization. (2) Fractures in diseased or irradiated bone quite often show
substandard healing and result in non-union hence the surgeon must take into account that the bones may not unite
favorably. (3)

In cases where there is failure of fixation of pathologic fractures, endoprosthetic reconstructions of the proximal femur
put forward limb salvage operations. (4) Guidelines from the British Orthopaedic Association (5) for the management of
metastatic bone disease and those of the Breast Speciality Group of the British Association of Surgical Oncology (6)
suggest that reconstruction for metastases should provide immediate stability of the entire bone, allowing weight
bearing, last the lifetime of the patient and assume that any fracture will not unite. Mirels criteria study showed fair to
moderate agreement between authors when using the Mirels score to quantify the need for fixation in pathological and
diseased bone. (7)

We present four cases of metastasis to the proximal femur in patients managed with Proximal femoral replacements.

Cases

Case 1

A 55 year old female presented to us via clinics with right groin prodromal pain of 2.5 months duration. She had a
background of parotid CA (Adenoid Cystic CA) diagnosed 9 years ago and had previously undergone multiple resections
of the primary cancer and radiation therapy due to recurrences. She then underwent a PET CT which revealed
widespread multiple destructive bony lesions. Plain films and an MRI revealed a large lytic lesion in the neck,
intertrochanteric region and proximal shaft of the right femur with mild bony expansion, cortical thinning and erosion
in lesser trochanteric region which was most likely the source of her pain. She was unable to mobilise and this
necessitated a proximal femoral replacement, this was done via an extensile hardinge approach. The abductors were
reflected along with a 3608 soft tissue release and a proximal femoral segment of 130cm was removed. The Abductors
were reattached to the proximal stem and the procedure and immediate postoperative recovery went uneventfully. Six
months later she had a postero-superior dislocation which was dealt with via an open reduction.

Case 2

A 50-year female presented to us via clinics with left hip pain for 3 years which had progressively worsened and
increased in intensity over the last 3 months and was now so debilitating that it had made the patient nearly bed bound.
She had a background of breast CA, treated with a mastectomy performed 5 years ago and had had 6 cycles of
chemotherapy and was currently on hormone receptor antagonists. Plain films showed an expansile lytic area identified
in the left superior pubic bone with cortical break as well. Patchy lucency was also appreciated in the left acetabulum.
Further MRI and bone scan confirmed it to be a metastatic deposit likely from primary Breast Ca. A Proximal Femoral
replacement was undertaken with resurfacing of the acetabulum with a cemented polyethylene cup.

Case 3

Similarly, another patient was a 71-year-old female survivor of Breast CA in remission for the last 24 years presented to
clinics with a right sided sub-trochanteric fracture which turned out to be pathological in nature likely from the primary
breast CA. A resection of the affected proximal femur was done and a proximal femoral replacement was performed.

Case 4

55-year male patient recently diagnosed with an advanced stage of renal cell carcinoma, presented to us in clinics with
left proximal anterior thigh pain and difficulty mobilization for the past 3 months. Further investigations and scans
revealed extensile lytic lesions involving the proximal left femur. It turned out to be metastatic renal cell carcinoma
with a biopsy showing it to be consistent with features of primary renal cell CA. Affected area was resected and a
proximal femoral replacement was done.
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Discussion

Pathologic femur fractures and diseased proximal femurs at risk of fracture due to skeletal metastasis are a significant
cause of morbidity in patients. (8) Preventative treatment for metastatic lesions before a fracture occurs, can modify the
patient’s quality of life, reduce pain and may decrease mortality associated with the lesion. Phillip et al. has shown that
prophylactic fixation can reduce risk of death by up to 25% as compared to those who underwent surgical fixation after
a pathological fracture. (9)

Proximal femoral replacement allows us to attain the requirements of surgery in metastatic bone such as stable fixation
of the entire bone, allowing immediate weight bearing and an earliest possible return to function. (10) Options for
fixation of such lesions include, intra-medullary fixation devices and endoprosthetic devices. Several series have
revealed that endoprosthetic reconstructions have ameliorated implant survival in comparison to Intra-medullary Nail.
(11,12,13 ) As observed in a study by Muratori et al , revision free survival of femur endoprosthesis was 87% at five
years and 72% at 15 years, and Overall Survival of the implant was 90% at five, ten and fifteen years (14). Medellin et al.
observed revision-free survival at five years and ten years of 71% and 63%, respectively. (15) Studies recommend that
one should consider quality of life above and beyond the mortality benefit of treatment via QoL scores such as the SF36
(16) which is why we have used the SF 36 comparasion in our study, we also evaluated patients in terms of quality-of-
life post procedure using the SF36 questionnaire which was taken at immediate postop and at 6 weeks postop to assess
patient outcomes. The six-month survival rate for our procedure was 100%. Two of the patients have subsequently died
since then. quality of life survey scores in terms of physical functioning were at 40% and role limitations are present at
100%. energy and fatigue and emotional well-being and social functioning were at 50%. pain is still quite high at 80%
for a recently operated patient with general health hovering at about 50%. the second patient who is now 6 months
down the line from her procedure is faring slightly better with energy and emotional well-being in 90 % but role limita-
tions are still quite high. social functioning is at a 100% and pain is down to 70%. general health is currently hovering at
a 50%.

Endoprosthetic replacement of a lesion confined to the proximal femur is a favorable option for reconstruction after
tumor resection due to rapid restoration of function post-operatively and lower rates of complications. (17,18,19) In
addition, this technique does not require reconstruction of an allograft or re-implantation of the resected segment which
is corelated with higher infection rates. (20,21)

The proximal femur is a common area for development of skeletal metastasis that further disrupts an ill patient’s quality
of life due to complications such as pathological fractures resulting in pain and reduction of functionality. Cancer status,
timing, estimated life expectancy and available surgical expertise should be considered in the choice of surgical strategy
to optimize the outcome of surgery in these patients. (21, 22) Several series have revealed that endoprosthetic
reconstructions have ameliorated implant survival in comparison to Intra-medullary Nails and they have shown to be
superior. (23)

Conclusion

In conclusion, proximal femoral replacement provides a better option for limb salvage surgery after metastatic bone is
resected as it aims at providing pain relief and immediate weight-bearing which allows preservation of limb function
thereby improving the patient’s quality of life.
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