
Introduction

Cervical cancer is one of the most common malignancies

in women worldwide. It has been estimated that 12,710

new cases and 4,290 deaths occurred in the US in 2011 [1].

In Japan, 6-7,000 new cases are reported annually [2]. De-

spite the recent advances in surgery [3] and the introduction

of concurrent chemoradiotherapy [4], substantial treatment

failure still occurs, especially in advanced-stage patients

[5]. Patients that suffer recurrence or metastatic cervical

cancer have a dismal prognosis with a one-year survival

rate of 15-20% [6].

Bone metastasis from uterine cervical cancer is generally

uncommon, however, as bone metastases have substantial

negative effects on patients’ quality of life and are associ-

ated with short survival [7-9], deeper understanding of this

condition as well as the development of optimal treatment

strategies that prolong survival and improve the patient’s

quality of life are necessary.

The prognostic factors in patients with recurrent cervical

cancer have been investigated in several studies, and re-

currence within the previously irradiated area, young age,

poor performance status, and a short disease-free interval

(DFI) have been reported to be significant predictors of

shorter survival [10-12]. However, to the best of the pres-

ent authors’ knowledge, only limited survival information

on bone metastasis in cervical cancer patients is available

in the literature. 

The authors conducted a retrospective analysis to inves-

tigate the prognostic factors for survival in cervical cancer

patients with bone metastasis.

Materials and Methods

Patients
Permission to proceed with the data acquisition and analysis was

obtained from Osaka University Hospital’s institutional review

board. A list of patients who were treated for cervical cancer from

April 1996 to September 2010 was generated from each institu-

tional tumor registry. Then, patients who developed bone metas-

tasis were identified through a chart review, and their clinical

information was retrospectively reviewed. Clinical data on the

following characteristics were collected for all patients: initial

clinical stage, cell type, primary treatment, DFI, site and number

of bone metastases, the presence or absence of symptoms, salvage

treatments, and survival after the diagnosis of bone metastasis.

Salvage treatments were classified as follows: chemotherapy

(platinum-based chemotherapy with or without palliative exter-

nal beam radiotherapy delivered to the bone lesion), and palliative

care (palliative care including palliative external beam radiother-

apy). Patients with incomplete medical records were excluded.

DFI was defined as the time from the initial diagnosis of cervical

cancer to the detection of bone metastasis.

Statistical analysis
The authors performed univariate analyses by comparing the Ka-

plan-Meier curves of each subgroup using the log rank test. Cox

proportional hazards regression analysis was performed to identify

significant independent prognostic factors for survival. All p val-
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ues of < 0.05 were considered statistically significant. All analyses

were performed with SAS version 9.1 for Windows 

Results

Patients
From April 1996 to September 2010, 713 Japanese pa-

tients with cancer of the uterine cervix were treated at the

present institution. Among these patients, 37 (5.2%) devel-

oped bone metastasis during the follow-up period.

The clinicopathologic characteristics of the patients are

summarized in Table 1. The median age was 58 years (range

29-83). Of these 37 patients, 19 (51.4%) had Stage I-II and

18 (48.6%) had Stage III-IV disease. Histologically, 30 pa-

tients (81.1%) had squamous cell carcinoma (SCC), and

seven (19.9%) had non-squamous histology. The primary

treatments were definitive radiotherapy (or chemoradio-

therapy) in 18 patients (48.7%), surgery with or without ad-

juvant radiotherapy (or chemoradiotherapy) in 16 (43.2%),

and chemotherapy in three (8.1%). Twelve patients had mul-

tiple bone lesions (32.4%). Twenty-nine patients (78.3%)

had concomitant metastasis affecting other organs, includ-

ing  the lungs (eight cases), supraclavicular nodes (five

cases), liver (four cases), para-aortic nodes (five cases),

brain (one case), skin (two cases), and pelvic (ten cases).

The median DFI (the time from the initial diagnosis of

cervical cancer to the detection of bone metastasis) was ten

months. Twenty patients (54.1%) had developed bone

metastasis within ten months of being diagnosed with uter-

ine cervical cancer. Of these, seven patients were found to

have bone metastasis at the time of their initial treatment for

cervix cancer. 

Fifteen patients (40.5%) who developed bone metastasis

were treated with chemotherapy, and 22 patients (59.5%)

were treated with palliative care alone. Among the patients

in chemotherapy-group or in palliative care-group, two or

12 received palliative external beam radiotherapy, respec-

tively.

As shown in Table 2, the most common site of involve-

ment was the pelvic bones, and the vertebral column was

the next most frequent site of involvement. Bone metasta-

sis was diagnosed by X-rays in two patients (5.4%), com-

puted tomographic scanning in six (16.2%), magnetic

resonance imaging in six (16.2%), FDG-PET/CT in eight

(21.6%), and skeletal scintigraphy in 15 (40.5%). Only one

patient (2.7%) had a confirmed pathological diagnosis of

bone metastasis. At the time of bone metastasis diagnosis,

22 patients (59.5%) had bone pain as their presenting symp-

tom, and the remaining 15 (40.5%) were asymptomatic.

Survival analysis
The median survival period after bone metastasis diagno-

sis of all patients was 12 months (range, 2-188). To investi-

gate the independent predictors of survival in cervical cancer

patients with bone metastasis, the authors performed uni-

variate and multivariate analyses. As shown in Table 3 and

Figure 1, the univariate analysis showed a statistically sig-

nificant difference in survival after bone metastasis between

the patients with shorter and longer DFI (median: 8.5 versus

17 months, p < 0.0001). Consistent with the results of the

present univariate analysis, Cox multivariate analysis also

showed that DFI was a significant prognostic factor in terms

of survival after bone metastasis (Table 4). The univariate

and multivariate analysis also showed that age, clinical

stage, histology, number of bone metastases, other organ in-

volvement, and modality of salvage treatments was not a

significant prognostic factor for survival (Tables 3-4).

Discussion

Bone is the third most common site of hematogenous

spread from uterine cervical cancer after the lungs and liver

[7]. According to recent reports, the incidence of clinical

bone metastasis derived from uterine cervical cancer varies

Table 1. — Patient characteristics (n = 37).
Characteristics Number of patients

Age (years) ≤ 57 17

≥ 58 20

Clinical stage Ia-Ib 5

IIa-IIb 14

IIIa-IIIb 5

IVa-IVb 13

Histology SCC 30

A or AS 2

Others 5 

Primary treatment Definitive RT/CCRT 18

Surgery with or without 

adjuvant RT/CCRT 16

Chemotherapy 3

DFI DFI < 10 months 20

DFI > 11 months 17

No. of bone Single bone lesion 25

metastasis Multiple bone lesions 12

Other organ Yes 29

involvement No (bone lesions alone) 8

Salvage treatments Palliative care alone 22

Chemotherapy with or 

without palliative RT 15

SCC: squamous cell carcinoma; A: adenocarcinoma; AS: adenosquamous

carcinoma; RT/CCRT: radiotherapy or chemoradiotherapy; DFI: time from the

initial diagnosis of cervical cancer to the detection of bone metastasis.

Table 2. — Site of bone metastasis.
Number of patients

Skull 2

Rib 2

Vertebrae 10

Upper extremities 1

Pelvis 20

Lower extremities 3
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from 1.1% to 8.2% [7, 9, 13-15]. In addition, autopsy stud-

ies have reported a higher incidence of 8.6-17.9% [8, 16].

The incidence of bone metastasis in the present study was

5.2%, which was consistent with these previous reports.

In the current study, the vertebrae and pelvic bone were

two most common sites of bone metastasis (Table 2). This

finding is also consistent with previous reports showing that

the vertebrae and pelvic bone are common sites of bone

metastasis and that the distal appendicular skeleton is rarely

involved [7, 9, 15, 17-19]. 

Among the present patients, 29 out of 37 had concomi-

tant metastatic lesions in other organs. This is consistent

with previous reports suggesting that more than 50% of pa-

tients have multiple metastatic lesions at the time of bone

metastasis diagnosis [9, 14, 15]. These results strongly in-

dicate that a systemic metastatic work-up is necessary in

cases of suspected bone metastasis.

Traditionally, skeletal scintigraphy has been the most

common diagnostic procedure for bone metastasis. Recent

reports have suggested that FDG PET/CT is also useful for

the detection of bone metastases [7, 20]. However, the di-

agnostic abilities of skeletal scintigraphy and FDG PET/CT

have never been directly compared in patients with cervi-

cal cancer. The present authors have recently experienced

a case exhibiting multiple areas of focal bone FDG uptake

after G-CSF administration mimicking bone metastasis

from uterine cervical cancer [21]. Thus, to exclude the pos-

sibility of the false-positive accumulation of radioisotopes

or FDG in osteoporotic, osteonecrotic, or inflammatory le-

sions, other useful diagnostic tools including X-rays, CT

scans, or MRI should be used in combination with skeletal

scintigraphy or FDG PET/CT [20-22].

There are no guidelines regarding the therapeutic options

for bone metastasis from cervical cancer. As most patients

die within 12 months of the discovery of bony metastatic le-

sions [7, 9, 14, 15], previous reports recommended that

treatment should be directed towards improving the pa-

tient’s quality of life and palliating their symptoms. Pallia-

tive radiotherapy is reported to be beneficial for pain relief

and to decrease the risk of fractures [3-5]. According to a

report by Matsuyama et al., 67% of patients experienced

pain relief after being treated with 30 Gy of external beam

radiotherapy in ten fractions [9]. For systemic disease,

Table 3. — Univariate analysis for survival after the diagnosis
of bone metastasis.
Covariate No. Survival1 (months) Univariate analysis

of patients Median Range p value

Age (years) ≤ 57 17 11 2-188 0.7649

≥ 58 20 14 3-50

Clinical stage I-II 19 15 6-188 0.0743

III-IV 18 11 2-40

Histology SCC 30 14 2-188 0.1303

Others 7 9 6-17

DFI ≤ 10 months 20 8.5 2-27 < 0.0001

≥ 11 months 17 17 4-188

No. of bone

metastasis Single 25 14 2-188 0.3938

Multiple 12 11.5 4-50

Other organ 

involvement No 8 12.5 6-188 0.3564

Yes 29 12 2-40

Treatments2 Palliative care 22 11.5 3-37 0.4137

Chemotherapy15 12 2-188

SCC: squamous cell carcinoma; BSC: best supportive care; DFI: time from the initial

diagnosis of cervical cancer to the detection of bone metastasis; 95%CI, 95%

confidence interval.
1Survival period after bone metastasis diagnosis.
2Treatments for bone metastasis and concomitant metastasis affecting other organs.

Table 4. — Multivariate analysis for survival after the diagnosis
of bone metastasis.
Covariate Multivariate analysis

Hazard ratio 95% CI p value

Age (years) ≤ 57 1 0.4038

≥ 58 0.7 0.30-1.62

Clinical stage I-II 1 0.6715

III-IV 0.81 0.30-2.06

Histology SCC 1 0.3443

Others 1.65 0.55-4.58

DFI1 ≤ 10 months 1 0.0018

≥ 11 months 0.18 0.06-0.51

No of bone Single 1 0.7709

metastasis Multiple 0.88 0.36-2.01

Other organ No 1 0.7230

involvement Yes 1.18 0.48-3.35

Treatments2 Palliative care 1 0.5217

Chemotherapy 0.76 0.32-1.71

SCC: squamous cell carcinoma; BSC: best supportive care; DFI: time from the initial

diagnosis of cervical cancer to the detection of bone metastasis; 95%CI, 95%

confidence interval.
1Survival period after bone metastasis diagnosis.
2Treatments for bone metastasis and concomitant metastasis affecting other organs.

Figure 1. — Survival after bone metastasis diagnosis according

to DFI. The patients with DFI of ten months or less showed a

significantly shorter survival than those with DFI of 11 months

or more (median: 8.5 months versus 17 months, p < 0.0001).
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chemotherapy following palliative radiotherapy has also

been reported to provide adequate symptom control [7, 9].

In the current study, of the 12 symptomatic patients who

received palliative radiotherapy, 11 (91.7%) experienced

pain relief (data not shown).

The prognostic factors for survival in this specific patient

population are unknown. Previous reports have suggested

that survival after bone metastasis diagnosis was dismal

and was not associated with the number of bone metastases

or the treatment modality [7]. In the current study, multi-

variate analysis showed that the DFI was an independent

prognostic factor for survival after bone metastasis (p =
0.0018). The patients with DFI of ten months or less

showed a significantly shorter survival than those with DFI

of 11 months or more (median: 8.5 months versus 17

months, p < 0.0001). The present univariate and multivari-

ate analyses did not identify the number of bone metastases

or the modality of salvage treatments as independent prog-

nostic factors of survival, which was consistent with the

previous reports [7]. 

The limitations of the present study need to be addressed.

One is the relatively small number of patients included in

the current study. Moreover, due to its retrospective nature,

potential confounding biases might have been missed in the

analysis, such as the selection bias introduced by the physi-

cians in determining the salvage treatments employed. 

In conclusion, bone metastasis was observed in 5.1% of

the patients in the present cohort. The DFI was found to be

a significant prognostic factor for survival in cervical can-

cer patients who developed bone metastasis. Although ret-

rospective, the result from the current study may enable us

to identify a “long-term survivor” who could be offered the

opportunity to receive salvage treatments or enter clinical

trials with novel agents. The prognostic information ob-

tained from the current study needs to be investigated fur-

ther in prospective studies.
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