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specimens at time of surgery can increase this 
diagnostic accuracy to 85%4.

Choice of Surgical Fixation Strategy
Multiple surgical approaches exist for 

managing proximal femoral metastatic disease, 
each with inherent advantages and limitations. 
The main options include intramedullary 
nailing, hemiarthroplasty, proximal femoral 
replacement, and the Girdlestone procedure 
(resection arthroplasty). The surgical plan 
should be appropriate for the patient’s 
expected lifespan. For example, a patient with 
a subtrochanteric pathologic femur fracture 
may undergo proximal femoral replacement 
if their long-term prognosis is reasonably 
good, whereas long cephalomedullary nail 
stabilization may be sufficient if their life 
expectancy is short.5

Femoral Neck Fractures
Patients with femoral neck lesions are best 

treated with hemiarthroplasty, as cannulated 
screw fixation has unacceptably high failure 
rates.6 Likewise, most impending fractures 
involving the femoral neck should be treated 
using arthroplasty, as tumor progression can 
result in failure of internal fixation devices. 
Limited experience and evidence support 
the use of uncemented hemiarthroplasty in 
pathologic fractures. Cemented techniques 
are favored due to poor bone biology (e.g., 
compromised local bone, ubiquitous use of 
osteoprotective agents that may limit bone 
remodeling, and the need for peri-operative 
local radiation treatment) that does not favor 
bone ingrowth and ongrowth that is necessary 
for a successful uncemented implant. However, 
a single study has evaluated cemented 
versus uncemented total hip arthroplasty 
in oncologic reconstruction in a small case 
series, with no difference in Harris Hip Scores 
or Musculoskeletal Tumor Society Scores.7  In 
cases where cemented prostheses are used, 
it is important to understand the physiology 
of bone cement implantation syndrome 
and to alert the anesthesia provider when 
cement is about to be placed, particularly 
in patients with compromised pulmonary 

Introduction 
Metastatic bone disease is a common 

manifestation of advanced cancers, particularly 
breast, prostate, thyroid, lung, and renal cell 
carcinomas. The proximal femur, owing to its 
rich vascularity, high mechanical stress, and 
fundamental role in weight-bearing, is one of 
the most frequent sites for skeletal metastases 
requiring surgical management. Patients with 
metastatic lesions in this location experience 
debilitating pain, impaired mobility, and 
heightened risk of pathologic fracture. The 
overall goal of operative treatment is to address 
these issues while minimizing morbidity. The 
specific surgical plan is individualized based 
on the amount of remaining bone stock, 
responsiveness of the specific histology to 
other treatments, and overall prognosis of the 
patient.

Preoperative and Radiographic Evaluation
Metastatic disease to the proximal femur 

occurs in approximately 10% of cancer patients 
and often requires surgical intervention for 
impending or completed fracture. Lesions 
at the highest risk tend to be lytic, involve 
a substantial amount of cortical bone, and 
cause pain with weightbearing. Fracture 
potential can be estimated using tools such 
as Mirel’s criteria1 however, a holistic review 
of the patient’s presentation, medical history, 
and overall disease are necessary to avoid 
both unwarranted surgical intervention and 
unsuccessful reconstructive attempts.2 

The most important decision when 
considering surgery for a bone tumor is 
to determine if the lesion of interest is 
truly metastatic, as primary bone sarcomas 
necessitate a radically different treatment plan. 
Namely, for any solitary bone lesion, biopsy in 
consultation with an orthopaedic oncologist 
should be performed prior to definitive 
surgical management. If the lesion indeed 
represents metastatic disease, the primary 
tumor should be identified. Initial medical 
history, laboratory analysis, and computed 
tomography (CT) of the chest, abdomen, 
and pelvis can diagnose primary tumors in 
up to 53% of patients3; and collecting biopsy 
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Cases 

Case 1
A 76-year-old male with a history of chronic heart 

failure (CHF) and metastatic, castrate-resistant prostate 
carcinoma presents to the emergency department with 
a four-week history of chronic left hip pain and acute 
exacerbation after getting into his truck earlier that day. 
Radiographs demonstrate ​an acute pathologic fracture 
involving the lesser trochanter and calcar through a non-
expansile, eccentric lytic lesion (Figure 1). He was treated 
with a long cephalomedullary nail given his limited life 
expectancy and cardiac comorbidities. He unfortunately 
expired roughly one month after fixation secondary to 
CHF-related complications.

Case 2
A 76-year-old female with biopsy-proven metastatic 

breast cancer on anti-androgenic ovarian neutralization 
therapy was transferred to University of Pennsylvania with 
one-month history of left groin pain and recent inability to 
ambulate. Radiographs demonstrated multiple lytic lesions 
in the femoral head, intertrochanteric, and subtrochanteric 
regions with posteromedial femoral neck cortical 
involvement (Figure 2). She has a favorable oncologic 
prognosis and was generally healthy. Therefore, the most 
enduring reconstruction for her was a proximal femoral 
replacement given risk for late hardware failure. She was 
unfortunately lost to follow up after her procedure.

function or with lung metastases.8  Total hip arthroplasty 
in this population can also be considered, particularly 
in patients with a history of pain due to degenerative 
joint disease or concurrent acetabular involvement by 
tumor. Intraoperative conversion from hemiarthroplasty 
to total hip arthroplasty is relatively uncommon but can 
be considered in instances with an ossified labrum or 
excessive acetabular retroversion. 

Intertrochanteric and Subtrochanteric Fractures
Impending fractures of the inter/subtrochanteric regions 

can typically be managed with fixed-angle, statically locked 
intramedullary nail fixation because the risk of failure is low 
in the absence of completed fracture.6 Though uncommon, 
fixation failure of intramedullary nails can occur due to 
lesion progression or new lesion formation, particularly in 
aggressive tumors with poor response to radiation/systemic 
therapy; in these cases, arthroplasty maybe considered as 
both the initial and definitive treatment. 

Once a pathologic fracture has occurred, arthroplasty 
is usually more reliable than intramedullary stabilization 
because it obviates the concern for nonunion, which 
can be painful and/or lead to failure of proximal 
fixation. Intertrochanteric fractures can be treated with 
hemiarthroplasty (or, less commonly, total hip arthroplasty 
per above), whereas subtrochanteric fractures should be 
reconstructed with proximal femoral replacement. As with 
hemiarthroplasty, the choice to cement a proximal femoral 
replacements is also debatable9, with both cemented and 
uncemented metaprosthesis designs available.

Figure 1. Left: pathologic lesser trochanter fracture through a lytic 
lesion with calcar bone loss. Right: Status post long cephalomedullary 
nail.
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Case 3
A 55-year-old female with a history of metastatic non-

small cell lung cancer and prior, previously irradiated 
nondisplaced pertrochanteric hip fracture status post 
long cephalomedullary fixation presented to clinic with 
recent onset hip pain. Radiographs demonstrate a broken 
cephalomedullary nail at the screw/nail interface with 
a broken integrated lag screw, varus deformity of the 
proximal femur with nonunion of the prior fracture, and a 
new subtrochanteric lateral cortical lytic lesion (Figure 3). 
The new lytic lesion was suspected to be from irradiation 
osteonecrosis and not new metastatic disease. Given her 
nonunion and hardware failure, she was treated with a 
proximal femoral replacement.​ Hemiarthroplasty is not 

ideal in this instance given her new lytic lesions and prior 
irradiation, both of which would inhibit bone on/ingrowth 
and potentially lead to failure of a cemented prosthesis. Her 
ultimate treatment, proximal femoral replacement, allows 
for fixation in non-irradiated bone. Her post-operative 
course has been uncomplicated; she is ambulating with a 
cane and is starting outpatient physical therapy. 

Conclusion
Surgical management of proximal femoral metastatic 

disease requires an individualized approach that balances 
the need for immediate mechanical stability and pain 
relief against the patient’s overall prognosis and functional 

Figure 2. Radiographs (left) and CT 
scan (center) demonstrating lytic 
lesions of her left proximal femur with 
impending pathologic fracture. There 
are peritrochanteric lesions as well as 
involvement of the ipsilateral femoral 
head. Status post proximal femoral 
replacement (right).

Figure 3. Preoperative (left) 
radiographs demonstrating prior a 
pertrochanteric pathologic fracture 
treated with long cephalomedullary 
nail fixation. Follow up post-operative 
radiograph (center) with a displaced, 
pathologic nonunion and necrosis of 
her lateral cortex. She was treated 
with proximal femoral reconstruction 
(right).
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demands. Intracapsular femoral neck lesions, whether at 
risk of fracture or already fractured, can be managed with 
hemiarthroplasty (or total hip arthroplasty, if indicated). 
Impending inter/subtrochanteric fractures can be managed 
with cephalomedullary intramedullary nails; however, 
once a fracture has occurred, arthroplasty often provides 
a more reliable solution. Intertrochanteric fractures may 
be amenable to hemiarthroplasty, whereas subtrochanteric 
fractures are managed with proximal femoral replacement. 
Understanding of the patient’s prognosis, current functional 
status, and functional goals is important in shared decision-
making to optimize outcomes.
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