
Background: Bone metastases occur frequently in advanced cancer. The spine, pelvis, ribs, skull 
and femur are the most affected sites. It is reported that up to 83% of the patients develop pain 
at some point of the disease. The patient can also develop fractures and disability, particularly in 
the femur..

Objectives: To evaluate the effectiveness of percutaneous femoroplasty in patients with 
metastatic osseous disease located in the proximal femur (trochanter, neck, and femoral head).

Study Design: A retrospective clinical review, comparing pain status “before vs after” 
intervention.

Setting: National Cancer Institute in Mexico.

Methods: We included patients over 18 years old, with mild to severe pain due to metastasis in 
the proximal femur (trochanter, neck, or head), or with a high risk of fracture according to Mirels 
scale (> 8 points) or severe osteoporosis according to the World Health Organization (a Karnofsky 
score more than 50%). Exclusion criteria were femoral fracture. We recorded the following 
variables age, sex, type of neoplasm, concomitant therapy,

We used the Karnofsky functionality scale, the VAS pain intensity assessment, the “Mayo Clinic” 
scale to measure improved functionality, and the European Organisation for Research and Treatment 
of Cancer Quality of Life Questionnaire Core 15 Palliative (EORTC QLQ-C15-PAL) (Spanish version) 
questionnaires. Follow-up was performed at 7 days, one month after femoroplasty, and during the 
individual outpatient that lasted one year on average.

Results: Eighty subjects were enrolled. Seventy-three percent were women. The most frequent 
tumors were breast (46.3%), followed by multiple myeloma (18.7%). All patients had a decrease 
in the intensity of pain, analgesic consumption, and improved quality of life, at 7 and 30 days 
after the intervention. There were no complications with serious consequences. Two participants 
experienced  polymethylmetacrylate  (PMMA) leakage, without clinical or functional impact. In 4 
patients, the needle was occluded during the filling process and we had to place another biopsy 
needle through the same entry site to finish the injection process.

Limitations: The sample was a single group of patients evaluated before and after the 
femoroplasty. We did not include a control group.

Conclusion: The results of the current report suggest that femoroplasty, a percutaneous 
cement placement analogous to a vertebroplasty, might be a therapeutic option for patients with 
metastatic bone disease of the proximal femur, providing the patient an analgesic reduction and 
a better quality of life.
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ter, neck, or head) or a high risk of fracture according 
to Mirels scale (22) (> 8 points) or severe osteoporosis 
according to the WHO (23) and a Karnofsky score (24) 
of more than 50%. Osseous metastatic disease was di-
agnosed by pelvis radiography and pelvic computed to-
mography (CT). Exclusion criteria were femoral fracture 
or image by CT demonstrating loss of the cortical bone 
that could predispose to polymethylmetacrylate (PMMC) 
leak, patients with coagulation disorders, and those 
who were not eligible for interventional procedures 
after an anesthetic and cardiology pre-assessment. We 
recorded the following variables: age, gender, type of 
neoplasm, concomitant therapy (chemotherapy and/
or radiotherapy), densitometric values (T and Z score), 
Karnofsky functionality scale, pain intensity measure 
assessed by VAS, improved functionality using the 
Mayo Clinic scale (25), and European Organisation 
for Research and Treatment of Cancer Quality of Life 
Questionnaire Core 15 Palliative (EORTC QLQ-C15-PAL) 
(Spanish version) (26).

The primary outcome was clinical effectiveness 
measured by pain relief, analgesic consumption, and 
QoL after percutaneous femoroplasty.

Statistical Analysis
The data were recording in a Microsoft® Exel® 

2010 spreadsheet and analyzed using Stata/MP® (Stata 
Corp LP, College Station, Texas). Mean and standard 
deviation for quantitative variables and percentages 
(interquartile ranges) for qualitative variables were 
reported. To analyze the association between the main 
results of clinical effectiveness (pain palliation by VAS, 
functionality with the Mayo Clinic scale) at different 
time points a generalized linear model with ANOVA 
repeated measures was made.

The measurements (VAS, Mayo Clinic scale, and 
EORTC QLQ-C15-PAL) were made at baseline, and after 
the procedure at 7 days and one month by personnel 
qualified to collect such information. The patients were 
assessed from the time the intervention was made 
(femoroplasty) up to the appearance of a negative ef-
fect in health (recurrence of pain in the proximal femur, 
reduced functionality, or the presence of pathologic 
fracture) through a Kaplan – Meier survival curve. Given 
the clinical relevance of the disease (metastatic disease), 
a maximum 12-month follow-up was performed.

Procedure 
The procedure was performed in the angiography 

room under fluoroscopic control. Prophylactic second 

Cancer metastasis is the most common cause of 
bone cancer. After the lung and the liver, bone 
is the most affected system in the human body 

for metastases, and about 50% of all patients diagnosed 
with cancer will develop metastases (1,2). Due to the 
increased incidence of cancer throughout the world 
and the increased life expectancy of these patients, 
there has been an increased incidence of metastatic 
bone disease (3 – 6). Bone metastases can cause pain 
and disability, in addition to affecting aspects of the 
quality of life of patients (7 – 9). The most common 
sites of bone metastasis are the spine level, ribs, pelvis, 
and femur. Half of the femur metastatic lesions are 
located in the femoral neck region; this produces a 
high risk of pathological fractures, especially of the 
femoral neck (50%), subtrochanteric region (30%), 
and intertrochanteric region (20%) (10,11). Osteolytic 
lesions are commonly found in metastatic disease 
and are frequently associated with fractures and 
hypercalcemia (12-14).

Due to the advances in cancer treatments (external 
beam radiation therapy, bisphosphonates, chemother-
apy, and the use of strontium), patients with metastatic 
disease have a higher survival rate and better function-
ality. However, with the reported high rate of decline in 
the ossification of pathological fractures, surgical fixa-
tion could become a great challenge for the surgeon. 
These surgical treatments (internal fixation and/or total 
hip replacement) (15-18) affect the quality of life and 
can predispose the patient to require more health care. 
Therefore, new options for metastatic femoral disease 
have to be developed (19,20).

Objectives 
We sought to analyze the clinical effectiveness of 

percutaneous cementoplasty (femoroplasty), evaluat-
ing pain relief, analgesic consumption, and quality of 
life (QoL) in patients with metastatic osseous disease 
located in the proximal femur (trochanter, neck, and 
femoral head).

MethOds

A follow-up clinical review, comparing “before vs 
after” status, was carried out between January 2006 
and September 2011. The study was approved by the 
Ethical Committee of the National Institute of Cancer in 
Mexico. The sample comprised 80 patients over 18 years 
old. Inclusion criteria were moderate to severe pain rat-
ed 5 or more on the 10 point visual analogue scale (VAS) 
(21), due to metastasis in the proximal femur (trochan-
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generation cephalosporin was given to all patients. 
Through a nasal catheter, 2 – 4 L of oxygen was ad-
ministrated and sedation was provided with a bolus of 
fentanyl, propofol, and/or midazolam. Patients were 
monitored with pulse oximetry, electrocardiogram, and 
noninvasive blood pressure.

The patients were placed in a lateral decubitus 
position with the affected limb at the top with slight 
flexion of the hip. The area was prepared with antisep-
tic solution and surgical drapes were placed around the 
area. Then, the fluoroscopic arc was angled to create 
a tunnel vision appreciating an oval or circular figure 
from the femoral neck at an angle of 20 to 30 degrees 
caudal–cephalic tilt to align and visualize the femoral 
neck with the femoral head (Fig. 1).

The area was infiltrated with local anesthetic and 
two 22-gauge spinal needles were placed, the first one 
lateral to the greater trochanter of the femur and the 
other one just above the junction of minor trochanter 
and femoral neck as a reference. Then an 11-gauge 
biopsy bone needle was aimed between the reference 
needles, directing the tip of the needle to the center 
of the femoral head (Fig. 2 A). The biopsy needle 

was advanced slowly, controlling the progress with 
lateral fluoroscopic views until the needle tip was at 
the junction of the anterior and middle third of the 
femoral head. Venography was performed with the 
administration 3 mL of nonionic contrast medium to 
identify the vascular drainage of the tumor, so that if 
the tip of the needle was localized in the main tumor 
drainage, we could move it forward or withdraw it a 
few millimeters.

Augmentation was conducted using PMMA Stryk-
er® radiopaque bone cement with tobramycin, with 
the following characteristics: intermediate polymeriza-
tion and high exothermic reaction, which was injected 
manually. The consistency of the PMMA administered 
was “toothpaste.” Its administration was visualized by 
lateral, anteroposterior, and oblique fluoroscopic pro-
jections (Fig. 3). The biopsy needle was slowly removed 
while the cement was injected until the needle was out 
of the bone, leaving a continuously filled canal. The 
amount of PMMA needed depended on the metastatic 
bone defect and the femoral head size. The application 
was stopped when the fluoroscopic image showed fill-
ing with PMMA at the proximal femur, associated with 

Fig. 1. Position of  the patient for femoroplasty (A) and positioning the X-ray tube in relation to the patient (B)
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Fig. 3. A) Patient before femoroplasty (Mirels 10) (B) lateral femoral view  (C) anteroposterior view after femoroplasty.

Fig. 2. Needle placement for femoroplasty. Placement of  the needle (A), location end (B), venography (C) filling with PMMA 
(D).

a raise of pressure while injecting the material, and/or 
when the PMMA approached the site of insertion of 
the needle or the cortical bone. 

Results

We collected information from 80 patients, 59 
women and 21 men (73.8% and 26.2%, respectively). 
Breast cancer was the most frequent tumor in the study 

population at 46.3% of the patients, followed by 18.7% 
with multiple myeloma. The average Mirels scale was 9.8 
± 1.8, average VAS before the procedure was 5.3 ± 1.8, 
and the Karnofsky scale was 69.5 ± 9.3. At 7 and 30 days, 
we found that both VAS and Karnofsky had improved, 
showing a statistically significant difference (P < 0.001) 
(Table 1). The analgesic consumption (acetaminophen, 
morphine, or tramadol) was significantly lower 30 days 



www.painphysicianjournal.com  231

Clinical Benefits of Femoroplasty

Table 1. VAS and Karnofsky performance.

Table 2. EORTC QLQ-C15-PAL symptoms performance.

after the femoroplasty. Like pain, other variables such 
as dyspnea, insomnia, loss of appetite, constipation, fa-
tigue, nausea, and vomiting showed a significant reduc-
tion after femoroplasty (P < 0.001) (Table 2). 

The EORTC QLQ-C15-PAL also showed a statistically 
significant improvement in the functional scales, such as 
physical, emotional, and the overall QoL, when we com-
pared the results of the scales before the intervention and 
30 days after it (Table 3). The median overall survival was 13 

months (Table 4). The average follow-up was 12 months for 
prostate cancer and 18 months for breast cancer (Table 5).

Complications
In one case, we observed slight leakage of PMMA 

through the pretrochanteric area that could be ex-
plained by the vascularity of the large tumor. There was 
no need for extraction and it did not cause any pain or 
changes in functionality. Another patient had leakage 
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to soft tissue from the biopsy needle entrance, but during the 
follow-up, the patient did not present any symptoms.

discussiOn

Femoroplasty appears to be an effective technique for the 
treatment of metastatic bone disease at the proximal femur. All 
patients showed a significant reduction in VAS; consequently, 
analgesic and adjuvant consumption was decreased. 

It is important to mention that all patients received specific 
oncologic treatment such as chemotherapy, radiotherapy, and 

bisphosphonates. Several studies (27) have 
proven that this type of therapy can provide 
the patient a better QoL and improve pain 
control; however, the onset of palliation can 
require up to 2 weeks (28,29). In contrast, the 
benefits in pain score and other evaluated 
measurements were seen at the first week 
after femoroplasty.

This novel technique also demonstrated 
an improvement in the QoL, assessed with 
the validated EORTC QLQ-C15. Increases in 
the score of functional scales (physical, emo-
tional, and role), and other symptoms (except 
dyspnea), can be related to the reduction in 
opioid consumption, which can be directly as-
sociated to the procedure. 

To our knowledge, femoroplasty has 
only been reported recently as experimental 
in human cadaveric femora (30); it results in 
a prophylactic reinforcement of osteoporotic 
proximal femur that can protect the proximal 
femur against osteoporotic fractures. The 
findings of this study suggest that femoro-
plasty could give patients a decreased risk of 
femoral fracture. 

Surgical procedures can be dangerous 
for certain subsets of patients and the un-
desirable effects may outweigh the clinical 
benefits for those with a short life expectancy. 
Improvements in pain and walking ability are 
essential for enhancing patient QoL, espe-
cially for those with good performance status 

Table 3. EORTC QLQ-C15-PAL Functionality performance.

Table 4. Overall survival curve.
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and anticipated lengthier survival. Our 
population was limited to patients with 
metastatic osseus disease, so the results 
cannot be generalized to other type of 
illnesses.

cOnclusiOn

In conclusion, the results of the cur-
rent study suggest that femoroplasty, 
a percutaneous cement placement 
analogous to a vertebroplasty, might be 
a therapeutic option for patients with 
metastatic bone disease at the proxi-
mal femur, providing the patient an 
analgesic reduction and a better QoL. 
Further studies are needed to evaluate 
its reproducibility.

Table 5. Survival curve for tumor.
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