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Introduction

The most frequent skeletal site of cancer metastasis is the 
pelvis (20%), followed by the lumbar spine (14%) and 
long bones (13%) (1,2). Cancer metastasis to the proximal 
femoral bone can cause severe pain and pathologic fracture, 
which significantly compromises patients’ quality of life 
(QoL) (3). Percutaneous vertebroplasty has been shown 
to be effective in the treatment of bone weakness caused 
by cancer metastasis in the cervical, thoracic, and lumbar 
vertebra (4), and was effective in treating vertebral fractures 
caused by malignant metastases (5). With percutaneous 
vertebroplasty, bone pain due to cancer metastasis can be 
relieved in approximately 80–95% of patients (3,4).

Percutaneous femoroplasty (PFP) through percutaneous 
perfusion of bone cement was developed first in China to 
treat proximal femoral lesions due to metastatic tumor. This 
PFP technique has been used to good therapeutic effect in 
patients with metastatic cancer (6).

It is well known that perioperative nursing is crucial 
for successful operative outcomes (7), especially when a 
new procedure is applied. In these cases, it is necessary 
to explain the surgical procedure in detail to patients 
and their families. Furthermore, patients with metastatic 
cancer require humanistic and psychological care, and early 
psychological intervention is particularly important.

In the present study, we investigated the effect of 
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perioperative nursing and PFP with regard to the pain of 
patients with cancer metastasis in the proximal femoral bone.

Methods

The clinical study was approved by the Ethical Committee 
of The Fourth Hospital of Hebei Medical University (No. 
2017), and all participants signed an exhaustive informed 
consent form after being informed of the benefits and risks 
of the procedure.

Inclusion and exclusion criteria

Inclusion criteria (8): moderate to severe pain rated 5 or more 
on the 10 point visual analogue scale (VAS), due to metastasis 
in the proximal femur (trochanter, neck, or head) or a high 
risk of fracture according to Mirels scale (>8 points) or severe 
osteoporosis according to the WHO and a Karnofsky 
score of more than 50%. Osseous metastatic disease was 
diagnosed by pelvis radiography and pelvic computed 
tomography (CT). Exclusion criteria: femoral fracture 
or image by CT demonstrating loss of the cortical bone, 
patients with coagulation disorders, and those who were not 
eligible for interventional procedures after an anesthetic 
and cardiology pre-assessment.

Preoperative nursing

Pre-surgical consultation was provided to all patients to 
assess their psychological readiness, help patients and their 
family members understand the operation, and alleviate 
anxiety and fear of the operation. Perfusion of bone cement 
through percutaneous puncture in the treatment of proximal 
femoral metastatic tumor is a new technology in China. 
Therefore, we thoroughly explained the procedural process 
to patients and their families, with the help of radiographs 
and surgical instruments. All patients underwent physical 
examination and lab tests before surgery, including a 
bleeding test and history of drug allergy.

Appropriate nursing care before surgery

The nurse was responsible for checking the accuracy of 
patient information, filling out the institutional operation 
room safety form, preparing the infusion port, and 
positioning the patient on the operating table, with the 
affected lower limb extended and the contralateral limb 
slightly flexed. The fluoroscopy and monitoring equipment 

were set up in preparation for puncturing and injecting 
bone cement. All patients were given 5 mg intravenous 
dexamethasone and blood oxygen saturation was monitored 
before perfusion with the bone cement.

Surgical protocol

The bone cement was prepared before surgery in 
accordance with the manufacturer’s instructions. The 
bone cement was loaded into a pressurized syringe to 
ensure that enough material would be injected into the 
proximal femoral osteolytic lesion. After administration 
of local anesthesia, the bone cement was injected into the 
proximal femur, from a site 2–3 cm inferior to the greater 
trochanter. Fluoroscopy was used to adjust the needle angle 
until it entered into the site of cancer metastasis within the 
proximal femur. The volume of bone cement injected was 
from 6 to 12 mL, depending on the area of the lesion area. 
After the bone cement injection was completed, the needle 
was extracted.

Patients were requested to maintain the original surgical 
position for 15 minutes, to allow the bone cement to 
solidify before they returned to the wards. Two patients felt 
dysesthesia after the operation. After proper treatment, the 
dysesthesia subsided.

Evaluation of pain relief and QoL

The nurse asked patients to judge the pain level of the 
lower limb. Pain intensity was evaluated according to the 
VAS. VAS scores were from 0 to 10 (0= absence of pain, 
10= unbearable pain). Barthel Index of Activities of Daily 
Living (BIADL) was used to evaluate QoL, respectively. 
Both scales were recorded before the operation, and 
afterward at 1 week, and 3 and 6 months.

Data analysis

The data were recorded in a Microsoft Excel 2010 
spreadsheet and analyzed. Mean and standard deviation 
values are reported for quantitative variables. To analyze the 
association between the main results of clinical effectiveness 
(pain relief according to VAS scores and improved 
functionality according to BIADL scores) at different time 
points, a generalized linear model with analysis of variance 
for repeated measures was applied. Statistical analyses were 
completed using SPSS 21.0 software (SPSS, Inc., Chicago, 
IL, USA). The patient-reported pain levels before and after 
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the operation were compared using t-tests. P values less 
than 0.05 were considered to indicate statistically significant 
differences.

Results

Thirty patients with different primary cancers were 
recruited, including 13 men and 17 women. Their ages 
ranged from 35 to 65 years. Primary cancers involved the 
lung in 10 patients, breast in 9, esophagus in 7, liver in 2, 
and 2 had cervical cancer. All these primary cancers were 
diagnosed upon pathological examination. All 30 patients 
had cancer metastasized to the hip joint, 24 with proximal 
femoral metastases and 6 with the acetabulum involved.

Several  patients were nervous about this novel 
operation. However, they were comforted after the nurse 
consultation, suggesting the essential appropriate care of 
nursing in patient care before surgery. Prior to the PFP 
procedure, patients’ proximal femoral pain was moderate-
to-severe, with a mean VAS score of 7.09±1.10, BIADL 
score of 34.15±7.15 (Table 1). The PFP intervention was 
associated with a significant reduction in pain at one 

week (4.42±1.36; P<0.05). The pain indices were further 
decreased at 3 months (2.62±0.94) and 6 months (1.60±0.66) 
(Figure 1). The mean BIADL score increased significantly 
from 34.15±7.15 preoperatively to 50.46±9.43 at 1 week 
postoperatively and 70.87±7.97 at 3 months, 81.68±7.26 
at 6 months postoperatively (both P<0.01) (Figure 2). 
Figure 3 showed a remarkable improvement of QOL as the 
pain released.

No patient experienced severe complications after the 
PFP and prior to discharge from the hospital. All of the 
patients, with proximal femoral cancer metastases, walked 
well 6 months after PFP.

Discussion

The present study assessed the effectiveness of PFP with 
perioperative nursing in relieving the hip joint pain and 
improving QOL of patients with cancer metastasis. We 
found that this combination of treatment significantly 
reduced the levels of pain and in this regard improved 
patients’ QoL. Supporting patients’ emotional and 
psychological conditions are the major goals of perioperative 

Table 1 Pain evaluation in patients (n=30) with cancer metastases before and after PFP

Time
Visual Analogue Scale Barthel Index of Activities of Daily Living

Mean ± SD P Mean ± SD P

Preoperative 7.09±1.10 34.15±7.15

1 week 4.42±1.36* 0.000 50.46±9.43* 0.000

3 months 2.62±0.94* 0.000 70.87±7.97* 0.000

6 months 1.60±0.66* 0.000 81.68±7.26* 0.000

*P<0.05, compared to time prior to the operation. PFP, percutaneous femoroplasty. 

Figure 1 VAS scores for pain. VAS, visual analogue scale.

10
9
8
7
6
5
4
3
2
1
0

0    1    2    3    4    5    6    7    8    9   10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30

base line

1 week

3 months

6 months



Page 4 of 5 Annals of Joint, 2017

© Annals of Joint. All rights reserved. Ann Joint 2017;2:14aoj.amegroups.com

100

80

60

40

20

0

10

8

6

4

2

0

B
IA

D
L

VAS
BIADL

VA
S

nursing, and these have been to have an important role in 
the successful outcome of surgery (9,10). Our study is in 
agreement with these studies.

The proximal femur is rich in vasculature and the second 
most common site of bone metastasis (11). PFP represents 
a promising treatment option for alleviating the pain and 
weakness associated with metastatic lesions of the femur. 
Kaneko et al. proposed that certain cases of proximal femora 
with metastases could be repaired by removal of the lesion 
and filling the resulting defect with PMMA (12). Plancarte 
et al. applied a percutaneous technique for repairing 
metastatic sites in the head, neck, and proximal femur with 
bone cement in a retrospective and non-uniform case series 
involving 15 patients who were monitored for 2 months (13). 
And consistent with the results previously in our previous 
research (6). The following recommendations should ensure 
success, based on our experience.

First ly,  the psychological  issues of  the patient 
should be addressed. We found in the present study 
that patients with proximal femoral bone metastases 

are unwilling to cooperate, which was likely due to 
psychological vulnerability, as reported previously (14). 
Therefore, adequate nursing care must be provided to 
the patient. Secondly, the intraoperative fluoroscopy of 
the PFP procedure is different from that in percutaneous 
vertebroplasty. PFP treatment requires adjustment of the 
patient’s position. Because the patient’s bone is fragile, 
caution must be taken to avoid bone fracture when 
positioning the patient. Thirdly, because the amount of 
bone cement injected is large, it should be mixed to a 
semi-liquid consistency before it is loaded into pressurized 
syringes. Finally, the patient’s pulse oximetry should be 
closely monitored during surgery. If side effects appear, 
hormonal treatment must be given immediately to reduce 
the risk of pulmonary embolism.

Proximal femoral metastases can cause severe pain 

(3,15), and render patients bedridden for a long time. If 
the patient has bone pain for more than 2 weeks, muscle 
atrophy may occur due to limited movement. Therefore, 
functional exercise should be recommended. We propose 
the following guidelines for functional exercise. Firstly, 
ankle pump-like movement such as flexion, extension, and 
rotation of the ankles should be on the schedule within 24 h 
of PFP. Secondly, there should be exercise of the quadriceps 
and femoris muscles by opposing resistance to extend knees 
48 h after the PFP operation. Thirdly, patients should be 
encouraged to stand by the bedside or walk with crutches in 
the presence of a nurse 72 h after the PFP. The amount of 
activities can be gradually increased, based on the patient’s 
condition.

The present study only compared the outcomes before 
and after PFP surgery in patients with cancer metastases 
to the proximal femur. Although PFP was found effective 
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Figure 2 BIADL scores for patients’ QoL. BIADL, Barthel Index of Activities of Daily Living; QoL, quality of life.

Figure 3 Changes in VAS and BIADL scores after operation. VAS, 
visual analogue scale; BIADL, Barthel Index of Activities of Daily 
Living.



Page 5 of 5Annals of Joint, 2017

© Annals of Joint. All rights reserved. Ann Joint 2017;2:14aoj.amegroups.com

in relieving pain caused by cancer, we cannot draw a 
conclusion as to whether the PFP procedure is better than 
other modalities. To do this, we would need to compare the 
outcomes among patient groups who underwent different 
operative procedures. In addition, we only performed the 
PFP procedure in a small number of patients. A larger 
population or more studies in different clinical settings are 
needed to validate the results before PFP can be widely 
used in China.
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