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Purpose: To analyze the results of surgical treatment for pathological fractures at 
the proximal femur. Materials and Methods: Nineteen patients with a patholog-
ical fracture were included. The mean age was 65.7 years old. The patients com-
prised 8 males and 11 females. Primary tumors, types of pathological fractures, 
surgical procedures, and postoperative complications were recorded. Musculo-
skeletal Tumor Society (MSTS) functional score was used for functional evalua-
tion. A Kaplan-Meier survival analysis was used to determine survival rate. Re-
sults: The primary malignancies were 6 cases of breast cancer, 3 cases of lung 
cancer, 3 cases of renal cell carcinoma, 2 cases of cholangiocarcinoma, 2 cases of 
hepatocellular carcinoma, 1 case of esophageal cancer, 1 case of colon cancer, 
and 1 case of ovarian cancer. Pathological fractures included 8 cases of pertro-
chanteric fractures and 11 cases of subtrochanteric fractures. Intramedullary nail-
ing was performed in 10 cases, and joint replacement surgery was performed in 9 
cases. Postoperative complications included local recurrence in 1 case, infection 
in 1 case, and nail breakage in 1 case. The mean postoperative MSTS score was 
21. The mean survival period was 10.6 months. Patient survival rates were 42.1% 
after 6 months, 26.3% after 12 months, and 10.5% after 24 months. Conclusion: 
Surgical treatment of pathological fractures at the proximal femur provided early 
ambulation, and excellent pain relief. The surgery was well tolerated emotionally. 
Surgery is necessary for improving the quality of life in such patients; however, more 
cases of pathological fractures in these regions should be subjected to detailed 
analysis.
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INTRODUCTION

Since the beginning of the 1990s, advances in cancer diagnosis and various types 
of treatment have gradually led to increased survival in patients, combined with an 
increase in the population of elderly patients suffering from bone metastases. Up 
to 70% of patients suffering from malignant tumors develop bone metastases, 
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chanteric metastatic pathological fractures operated on 
between 2006 and 2012 at a single institution. Data on pa-
tient identity, age, sex, and primary tumor, as well as the 
types of pathological fractures, surgical procedures, and post-
operative complications were collected. Patients with femo-
ral head and neck pathological fractures were excluded. Pre-
operative evaluation included oncological staging in order to 
acquire information on the primary lesion and the presence 
of visceral or multiple bone metastases. Primary lesions 
were identified in all patients before surgery. Inclusion crite-
ria were pathological fractures in the aforementioned region 
due to histologically proven metastases, resection of meta-
static tissue, and joint replacement surgery or stabilization. 
Exclusion criteria were a primary bone tumor, an impending 
fracture, and multiple myeloma. No open fractures or direct 
extensions of metastatic tissue were seen.

Nineteen patients with a pathological fracture were in-
cluded in this study. The mean age was 65.7 years (range, 
42‒87), the patients comprised 8 males and 11 females. 
The primary malignancies were 6 cases of breast cancer, 3 
cases of lung cancer, 3 cases of renal cell carcinoma, 2 cas-
es of cholangiocarcinoma, 2 cases of hepatocellular carci-
noma, 1 case of esophageal cancer, 1 case of colon cancer, 
and 1 case of ovarian cancer. Pathological fractures com-
prised 8 cases in the pertrochanteric region and 11 cases in 
the subtrochanteric region (Table 1).

Plain radiographs, CT, and MRI scans were checked in 
all patients preoperatively to determine the optimal surgical 
approach (intramedullary nailing or joint replacement sur-
gery), and the extent of tumor involvement around the frac-
ture site and surrounding soft tissues. Endoprosthetic joint 
replacement surgery in the pertrochanteric pathological frac-
tures was indicated in two main situations: 1) the bone de-
struction was large enough that intramedullary nailing could 
not be expected to provide a stable reconstruction; and 2) 
the patient’s other systemic tumor burden was low or ab-
sent, and the metastases in question were not expected to 
respond to adjuvant treatment. 

The MSTS functional score9 was used for clinical and 
functional evaluation after surgery. This score assigns nu-
merical values (0‒5) for each of the 6 categories; thus, the 
score ranges from 0 to 30. It is composed of three general 
categories (pain, function, and emotional acceptance) and 
three lower extremity specific categories (support, walking, 
and gait). A Kaplan-Meier survival analysis was used to de-
termine the probability of patient survival. A p-value of less 
than 0.05 was considered significant.

which in the appendicular skeleton can cause intractable 
pain and severe functional impairment. Most of these pa-
tients can be treated non-surgically with chemotherapy, ra-
diotherapy, and bisphosphonates. However, surgical treat-
ment is a good option for patients with metastatic or 
impending pathological fractures, and solitary metastatic le-
sions.1,2 Malignancies from the breast, prostate, lung, kid-
ney, and colon produce the highest rate of bone metastases.3 
Treatment must be tailored individually, considering the es-
timated life expectancy and general condition of each pa-
tient.4 The treatment goals are to reduce pain and restore 
function for the duration of the expected life span. The 
proximal femur is a frequent site of bone metastases. Aside 
from pathological fractures of the femoral head and neck, 
which are best treated by hemiarthroplasty, surgical treat-
ment of pathological fractures at the proximal femur varies 
substantially.3,5,6 Intramedullary nailing has been known to 
be the best treatment option.7,8 However, intralesional, mar-
ginal, or wide resection followed by nail, plate combined 
with polymethylmethacrylate (PMMA), or endoprosthetic 
joint replacement are also favoured.5,6 

The need for a standardized system of end result studies 
of musculoskeletal tumor reconstructions was clearly rec-
ognized during the first International Symposium on Limb 
Salvage in 1981. Developmental experience increased with 
systematic and extensive field testing in 1989 by the Muscu-
loskeletal Tumor Society (MSTS). The MSTS functional 
score system9 has been widely used as a standardized sys-
tem of end result analysis after tumor reconstruction surgery. 
The strengths of this system are its ease of use, acceptance 
after extensive modifications, and field trials. The weakness-
es are a degree of subjectivity that allows slight inter-ob-
server variability and the compromises inherent to design-
ing a system without high complexity that is applicable for 
unrestricted use in a number of different resections, recon-
structions, and anatomic sites.

The aim of this study was to analyze patient survival, 
postoperative complications, and outcomes after surgical 
treatment for metastatic pathological fractures occurring at 
the proximal femur.

MATERIALS AND METHODS

The study was performed with the approval of the Institu-
tional Review Board at our institution. We performed a ret-
rospective study of patients with pertrochanteric and subtro-
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ing and nailing to minimize direct tumor cell spreading along 
the femoral canal. Cementation was carried out after the fi-
nal nailing, when the anti-rotational blade and distal inter-
locking screw insertions had been completed. We routinely 
added antibiotics to the cement used, as these patients had a 
high risk of infection. Partial weight bearing was allowed 
immediately after postoperative day 1, and full weight bear-
ing was allowed within the first postoperative weeks.

Joint replacement surgery was performed in 9 cases us-
ing cemented hemiarthroplasties (MUTARS, Buxtehude, 
Germany). Extra-articular resection of the proximal femur 
including fracture site was performed via a posterior ap-
proach of the hip. Upon cementing femoral components and 
repairing appropriate soft tissue, patients were allowed bear 
weight by postoperative days 3‒5.

Functional results
The mean postoperative MSTS functional score was 21 
(range, 16‒25). The scores for pain (4.1) and emotional ac-
ceptance (4.0) revealed excellent results among the six cate-
gories of the scoring system. Function, support, walking, and 
gait showed more than moderate results (Table 2). There 
were no statistically significant differences between intra-
medullary nailing and joint replacement surgery (p>0.05). 
Twelve patients (63%) regained their preoperative mobility 
level.

RESULTS
 

Surgical procedures
Intramedullary nailing was performed in 10 cases. Intrale-
sional resection by curettage and intralesional resection of 
extraosseous metastatic tissue via an additional incision at 
the fracture site was performed before inserting the intra-
medullary nail. The defect of the metastatic lesion was filled 
with PMMA in the bonding technique. Long proximal fem-
oral nail antirotation (PFNA; Synthes, Solothurn, Switzer-
land) of the cephalomedullary nail device was used in all 
cases. The nail could be used to protect the entire femur by 
appropriately positioning the anti-rotational blade into the 
femoral head and neck proximally and through the distal 
femur. Intralesional curettage was performed before ream-

Table 1. Demographic Data of Patients
No. Age Sex Primary tumor Fracture type Primary operation Complications
  1 66 F Breast Pertrochanteric Tumor prosthesis -
  2 59 F Breast Pertrochanteric Tumor prosthesis -
  3 73 F Colon Pertrochanteric Tumor prosthesis -
  4 68 F Breast Pertrochanteric IM nail -
  5 42 F Breast Subtrochanteric Tumor prosthesis Local recurrence
  6 76 F Breast Pertrochanteric Tumor prosthesis -
  7 45 F Breast Subtrochanteric IM nail Nail breakage
  8 63 F Bile duct Subtrochanteric IM nail -
  9 57 F Esophagus Pertrochanteric Tumor prosthesis -
10 51 F Ovary Subtrochanteric IM nail -
11 69 F Lung Pertrochanteric IM nail -
12 74 M Kidney Subtrochanteric IM nail -
13 65 M Bile duct Subtrochanteric Tumor prosthesis Infection
14 69 M Kidney Subtrochanteric IM nail -
15 73 M Lung Subtrochanteric IM nail -
16 68 M Liver Subtrochanteric IM nail -
17 72 M Liver Subtrochanteric IM nail -
18 87 M Kidney Subtrochanteric Tumor prosthesis -
19 72 M Lung Pertrochanteric Tumor prosthesis -

No., number; F, female; M, male; IM nail, intramedullary nail.

Table 2. The Mean Musculoskeletal Tumor Society (MSTS) 
Functional Score

Mean MSTS functional score
Pain 4.1
Function 3.2
Emotional acceptance 4.0
Support 3.3
Walking 3.1
Gait 3.2
Total 21 (70%)
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of these patients have a limited life expectancy. Therefore, a 
realistic estimation of patient life expectancy is essential for 
planning an appropriate fracture treatment strategy for each 
patient. 

Pathological fracture of a long bone, especially the femur, 
is one of the debilitating complications in a patient with an 
advanced stage of malignancy. Metastatic locations of the 
femur can be divided into five regions: the femoral head and 
neck, the pertrochanteric region, the subtrochanteric region, 
the femoral diaphysis, and the distal femoral region. Surgi-
cal options of pathological fractures should be tailored based 
on anatomical locations. Pathological fractures of femoral 
head and neck are best treated by hemiarthroplasty.3,5,6 Con-
versely, intramedullary nail is the procedure of choice for 
diaphyseal pathological fractures of the femur.7,8 However, 
conventional nailing is not enough to protect the femoral 
neck; thus, a reconstruction nail with a cephalic screw or 
endoprosthetic reconstruction is needed to cover the femo-
ral neck and pertrochanteric region. There are a number of 
newly designed nails with reports of satisfactory results, such 
as the Russell-Taylor reconstruction nail, long proximal fem-
oral nail antirotation, and the long gamma nail. The main in-
dications of these nails are low and extended subtrochanteric 
fractures, ipsilateral trochanteric fractures, combined proxi-
mal and femoral shaft fractures, and pathological fractures. 
Among them, long proximal femoral nail antirotation has a 
helical blade. Antirotation action offers optimal stability with 
one single-locking implant into the femoral neck; thus, excel-
lent anchorage of the blade is achieved in the femoral head 
without bone removal. The helical blade has better cut-out 
resistance; therefore, cases of cut-out or pull-out are far less 
common than other types. 

Pathological fractures in the pertrochanteric region com-

Complications
A total of three postoperative complications (16%) occurred. 
These were 1 case of local recurrence, 1 case of infection, 
and 1 case of nail breakage. The case of local recurrence was 
detected at postoperative 5 months, and treated by adjuvant 
radiation therapy to control the locally recurred mass. The 
case of infection was controlled by incision and debridement, 
while the case of nail breakage occurred in a 45-year-old fe-
male patient with a subtrochanteric pathological fracture due 
to disseminated breast cancer. In this case, long PFNA (Syn-
thes, Solothurn, Switzerland) was used for stable fixation 
with additional bone cement injections. As the proximal part 
of the nail just above the insertion site of antirotation blade 
had broken at two and a half months postoperatively, the bro-
ken intramedullary nail was removed, and resection of the 
proximal part of the femur was followed by joint replace-
ment surgery with a bipolar hemiarthroplasty. 

Patient survival rate
Mean survival period was 10.6 months (range, 1‒53). Pa-
tient survival rates measured using the Kaplan-Meier meth-
od were 42.1% after 6 months, 26.3% after 12 months, and 
10.5% after 24 months (Fig. 1). 

DISCUSSION

Pathological fractures of the long bones are a common com-
plication of bone metastases caused by various types of pri-
mary malignancies. The reported incidence of bone metas-
tasis is up to 50% of all cancer patients.10 Approximately 
50% of primary malignant tumors may affect the skeleton, 
which is subsequently the third most frequent site of metas-
tases after the lung and liver.11 The reported incidence of 
bone metastases in breast, multiple myeloma, lung, pros-
tate, and kidney cancers is up to 25% and 100%.12 

The life expectancy of patients with bone metastases has 
remarkably increased over recent years due to improve-
ments in chemotherapy, radiation therapy, and other onco-
logical treatments. This increased life expectancy has led to 
a higher incidence of bone metastases and an increased risk 
of pathological fractures.11 The incidence of pathological 
fractures of the long bones is approximately 10% in pa-
tients with bone metastases.6,12-14 Pathological fractures of 
the long bone may be indicative of the terminal stage in the 
malignant process. It is the ultimate progression of the pri-
mary disease and the cause of death; as such, the majority 

Fig. 1. The Kaplan-Meier survival rates of patients at postoperative month 
6, month 12, and month 24 (95% confidence interval).
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of gamma nail fracture. 
We agree with the opinion of Tillman23 that the orthopedic 

surgeon’s role is to undertake prophylactic stabilization of at-
risk lesions as well as stabilization or reconstruction of patho-
logical fractures. Pathological fractures and limb bones at a 
high risk of fracture require recovery of activities of daily liv-
ing and quality of life (QOL). Patients with solitary metasta-
ses in whom long survival is expected are also candidates 
for surgery performed to obtain local control.24 Surgical treat-
ment of pathological fractures at the proximal femur provid-
ed excellent pain relief, restored the function of affected limb, 
and improved the QOL. Additional benefits after surgery 
were improvements in emotional acceptance, psychosocial 
well-being, and the ability for families to care for patients 
themselves. Appropriate care and support for most patients 
with pathological fractures at the proximal femur by opti-
mal surgical options, is achievable by following the opera-
tive indications. Care and precaution are also necessary in 
the event of implant failure, which may occasionally require 
revision surgery.
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