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Abstract
There is a scarcity of literature available regarding the factors affecting life expectancy in bone metastasis (BM). Our objec-
tive is to evaluate the factors affecting life expectancy in adult patients with BM. In this prospective cohort study for over 
5 years, 111 adults with BM were included in the analysis. The life expectancy was calculated from the time of diagnosis 
of BM to death. Statistical analysis was done using the SPSS statistical program. The Pearson chi-square test was used to 
analyze the significance and life expectancy was represented on the Kaplan Meier curve. The overall median survival time 
was 9 months. The patients with a primary malignancy detected along with BM had a median survival of 9 months. Those 
without a known primary at the time of diagnosis survived for a median period of 8 months and those with known primary 
for 14 months (P-value 0.01). The median survival of patients with BM from the lung, breast, and prostate was 6, 14, and 
24 months, respectively (P-value 0.001). Only 22% of patients with extraskeletal metastasis in addition to BM survived more 
than 6 months (P-value 0.013). Patients with neurological deficits had a median survival of 2 months (P-value 0.0001). There 
was no statistically significant association between gender and the mode of treatment and survival. There was a significant 
association between life expectancy and mode of presentation, the primary site of origin, presence of extraskeletal second-
ary, BM with unknown primary, and symptoms on presentation in patients with BM.
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Introduction

Metastasis is the commonest bone tumors in adults [1]. 
There is an increasing incidence of bone metastasis (BM) 
due to the recent progress in the treatment of primary malig-
nancy [2]. Even though malignancies from the breast, lung, 
prostate, kidney, and thyroid are the most common sites of 
primary, any tumor can metastasize to the bone [3]. Twenty 
percent of patients with metastatic carcinoma develop clini-
cally evident bone metastasis [4]. The bone is behind only to 

the lung and liver in the frequency of the site of metastatic 
disease [5].

Skeletal metastasis is more common in the axial skel-
eton than in the appendicular skeleton. Skeletal metastasis 
is indicative of advanced disease [6, 7]. Pain is the most 
common presentation. Pathological fractures of long bones, 
vertebral compression fractures, and neurological deficits 
are other modes of presentation. Lesions in flat bones can 
remain asymptomatic for a long time [8–10]. A thorough 
history and physical examination are essential for diagnosis. 
A complete hemogram with an erythrocyte sedimentation 
rate (ESR), serum tumor markers, X-rays of the affected 
region, and a chest X-ray  are  the initial investigations 
[11, 12]. Technetium 99 m with methylene diphosphonate 
(MDP) bone scan, magnetic resonance imaging (MRI) scan, 
a computed tomographic scan of the lesion and abdomen, 
and positron emission tomography (PET) scanning are the 
usual investigations to identify the primary and characteri-
zation of BM [13–16]. The biopsy is the gold standard for 
the diagnosis of metastatic lesions [17]. Improvement of 
general health, control of local symptoms, and treatment of 
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primary disease are the goals of treatment. A multidiscipli-
nary approach is often required for the treatment of BM [18].

There are very few studies available in the literature 
which comprehensively evaluate the life expectancy of a 
patient with BM. Most studies look into prognosis related 
to BM from a specific tumor or location [19, 20]. It is very 
important to know the life expectancy of a patient with skel-
etal metastasis. It is important for decision making in the 
treatment. Most patients with skeletal metastasis will be in 
an advanced stage of the disease. They require palliative 
therapy in the form of radiation. But some cases may require 
osteosynthesis or prosthetic replacement. Some require spi-
nal decompression and fixation or even chemotherapy. So 
life expectancy is one important factor in the choice of treat-
ment modality. We hypothesize that some easily identifiable 
factors have a role in the determination of the life expectancy 
of adult patients with bone metastasis. Our objective is to 
evaluate the relationship of gender, mode of presentation, 
site of primary, presence of extra-skeletal secondary, bone 
metastasis with unknown primary, symptoms on presenta-
tion and mode of treatment, and life expectancy in adult 
patients with skeletal metastasis.

Materials and Methods

We conducted a prospective cohort study. Institutional 
research and ethical committee approval were obtained. Our 
institution is a tertiary care teaching institution. The study 
was conducted by the orthopedic department in collabora-
tion with the radiotherapy department. The study period 
was 5 years. A case of bone metastasis is defined as any 
bony lesion in adults with or without a detectable primary 
neoplasm with histopathological confirmation of a skeletal 
secondary. All patients with skeletal metastasis above the 
age of 30 years were included in the study. We included only 
patients who were newly admitted. Those who were not will-
ing to participate in the study were excluded. Patients with 
primary bone tumors, multiple myeloma, and other hemat-
opoietic malignancies were also excluded.

A total of 123 patients with bone lesions were identi-
fied. Four patients did not give consent, and 5 patients were 
excluded because of multiple myeloma and other primary 
malignancies of the bone. We lost to follow up on 3 patients. 
So a total of 111 patients were included in our study (Appen-
dix Fig. 7).

A detailed history and physical examination were done 
in all cases. Examination of the breast, thyroid, abdomen, 
urogenital system, lung, larynx, and lymph node was rou-
tinely done to detect any primary neoplasms. Routine blood 
investigations, serum calcium, phosphorus, alkaline phos-
phatase, and tumor markers were done. An ultrasound scan 
of the abdomen and thyroid was done in indicated patients. 

The radiogram of the local area and the chest was routine. 
MRI scans, bone scans, and computerized tomography (CT) 
scans of the abdomen and chest were included when required 
especially when the primary is unknown. The diagnosis was 
confirmed by histo-FNA pathological examination either by 
fine-needle aspiration cytology (FNAC), trucut biopsy, or 
by open biopsy. After the diagnosis, surgical management, 
if any, is done in indicated patients. All patients were then 
transferred to the radiotherapy department for further treat-
ment. The telephone number and mailing address of patients 
were collected at the time of admission. We contacted the 
patients and relatives in between. Routine consultations were 
done when they were in the hospital and during follow-up. 
The dates of death of patients who died at their residence 
were collected using mail or through the telephone. For 
those who died in the hospital, the dates were collected from 
the hospital records.

Statistical Analysis

The data were entered and analyzed using Microsoft Excel 
software. Statistical analysis was done using the SPSS statis-
tical program. The Pearson chi-square test and Fisher exact 
test were used to analyze the statistical significance. The life 
expectancy of the patients was analyzed and represented on 
Kaplan Meier curves. Specifically, we collected data regard-
ing the age, gender, type of detection, site of primary, mode 
of presentation presence of extra-skeletal metastasis, and 
mode of treatment for final analysis.

Results

Out of 111 patients, 61% were males with a male to female 
ratio of 3:2. There were patients between the ages of 31 to 
81 years. Most cases were in their sixth decade (36%). Sixty 
percent of patients presented with pain, and 27% of patients 
presented with pathological fractures. There were asymp-
tomatic patients with a known primary malignancy (5%). 
55% of patients presented with unknown primary. In 41%, 
there was a known primary. The common sites of the pri-
mary malignancy were the lung (38%) followed by the breast 
(28%), prostate (14%), and thyroid (7%). The spine was the 
most common site of secondary (47%) followed by the pelvis 
(18%) and femur in 15%. There was disseminated skeletal 
metastasis (when more than 2 bones are affected without vis-
ceral lesions) in 6% of cases. Isolated lung or liver metastasis 
was detected along with skeletal lesions in 16 and 14% of 
patients, respectively. Sixteen percent of patients had more 
than two sites of extraskeletal involvement and another 12% 
had disseminated metastasis. Forty-two percent of patients 
present with isolated skeletal metastasis.
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The overall median survival time was 9 months. Fifty 
percent of patients survived less than 9 months. Thirty-three 
percent survived between 6 and 12 months. While survival 
of 13% was between 12 and 18 months, only 4.5% survived 
up to 24 months (Table 1 and Fig. 1). The median survival 
for men and women was 8 months and 10 months, respec-
tively (P-value 0.09) (Table 2 and Fig. 2). The patients with 
a primary malignancy detected along with bone metasta-
sis had a median survival of 9 months, while those without 
a known primary at the time of diagnosis survived for a 
median period of 8 months. Patients with a known primary 

tumor developing a bone metastasis had a long survival 
rate of 14 months. This was statistically significant with the 
P-value of 0.03 (Table 3 and Fig. 3). The median survival 
of bone secondaries from the lung, breast, and prostate was 
6, 14, and 24 months, respectively. This was statistically 
significant with a P-value of 0.0001 (Table 4 and Fig. 4). In 
metastasis to the spine, if there were neurological deficits at 
the time of presentation, median survival was 2 months com-
pared to those with back pain (10 months) and pathological 
fracture (9 months) (P-value 0.0001) (Fig. 5). Only 22% of 
patients with extra-skeletal metastasis survived more than 
6 months compared to 75% of patients with isolated bone 
lesion had a median survival of 6 months. The P-value is 
0.001 (Table 5). There was no statistically significant asso-
ciation between the mode of treatment and survival period 
(P-value 0.078) (Table 6 and Fig. 6).

Discussion

In this study, we have evaluated the relationship of gender, 
type of presentation, site of primary, presence of extra-
skeletal secondary, bone metastasis with unknown primary, 

Table 1   Cumulative life expectancy: 50% of patients survived less 
than 6 months, 33% between 6 to 12 months, only 4.5% survived up 
to 24 months

Cumulative life expectancy Number of 
patients

Percentage

 < 6 months 55 49.5%
6 months to 1 year 37 33.3%
1 to 1.5 years 14 12.6%
1.5 to 2 years 5 4.5%
Total 111 100%

Fig. 1   Cumulative survival of 
patients with bone metastasis 
plotted on a Kaplan Meier curve

Table 2   Survival based on 
gender: the median survival 
for men was 8 months and 
10 months for women (P-value 
0.09)

Gender Life expectancy < 6 months, 
number and percentage

Life expectancy > 6 months, 
number and percentage

Total

Male: number and percentage 38
55.90%

30
44.10%

68
100%

Female: number and percentage 17
39.50%

26
60.50%

43
100%

Total 55
49.50%

56
50.50%

111
100%
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and mode of treatment and life expectancy in adult patients 
with skeletal metastasis. The median survival of patients 
with bone metastasis was 9 months. Only 4.5% of persons 
survived beyond 24 months, while more than 50% lost their 
lives within the first 6 months. By the time there is a bone 
metastasis, the disease will be mostly in the advanced stage. 
Once a neoplasm has spread to the bone, it can rarely be 
cured. Whatever treatment we offer can only slow down its 
growth [21]. Skeletal metastasis can increase the morbidity 
in cancer patients due to severe pain, pathological fractures, 
spinal cord compression, and hypercalcemia [22]. We found 
that out of the 6 factors except for the mode of treatment, all 
other factors have a significant association with a survival 
period in skeletal metastasis.

Out of the 111 patients, there were 67 males and 
43 females. The male to female ratio was 3:2. Only 38 
(55.9%) males and 17 (39.5%) females survived less 
than 6 months after the detection of skeletal metastasis 

irrespective of other factors. The p-value was 0.09. The 
median survival for men and women was 8 months and 
10 months, respectively. In an epidemiological study of 
skeletal metastasis of unknown primary, the sex ratio of 
patients was 4:2 [23]. There are reports of sex differences 
in the occurrence of bone metastasis in breast, lung, and 
prostate cancer. Different factors affecting the bone mar-
row environment in either sex like the genetic variation 
that affects sex hormone levels, the direct effect of sex 
hormones, or natural factors attributed to this difference. 
Bone metastasis is common in female-leaning genetic vari-
ations or hormonal states that feminize the bone marrow. 
It has been observed that mastectomy and administration 
of androgen in breast cancer patients reduce bone metas-
tasis [24]. In yet another study, female sex is considered 
as a protective factor for bone metastasis from lung cancer 
[25]. The survival rate of unstable spinal metastasis fol-
lowing breast cancer is low [26].

Fig. 2   Kaplan Meier curve 
graph showing life expectancy 
based on gender

Table 3   Survival based on the 
mode of detection: patients 
developing bone metastasis in a 
known primary tumor survived 
for maximum time compared 
to unknown primary (P-value 
0.03)

Type of presentation Life expectancy < 6 months, 
number and percentage

Life expectancy > 6 months, 
number and percentage

Total

Known primary with BM 16
35.60%

29
64.40%

45
100%

Unknown primary with BM 38
62.80%

23
37.70%

61
100%

Asymptomatic primary detected 
at the time of BM

1
20%

4
80%

5
100%

Total 55
49.50%

56
50.50%

111
100%
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There were three modes of presentation. One group pre-
sented with features of bone metastasis and on investigation, 
primary tumor was detected. In the second type of presenta-
tion, we were not able to find out the primary tumor. In the 
final category, a known primary was present at the time of 
the diagnosis of skeletal lesions. When we compared the 
median survival after detection of skeletal metastasis among 
these groups it was 9, 8, and 14 months, respectively. So if 
we cannot find out a primary tumor in skeletal metastasis, it 
is a bad prognostic indicator. If patients with known malig-
nancy develop skeletal metastasis, they will survive more. 
This was statistically significant. Metastasis of unknown 

etiology occurs in 3 to 4% of all malignancies. Among them, 
10 to 15% occur in the bone [27]. Adenocarcinoma is the 
main histological type. The Lung, liver, pancreas, and gas-
trointestinal tract are the commonest sites of occult primary 
[28]. Bone metastasis with unknown primary has shown a 
median survival of 3 months [29]. The lung is the common-
est primary site from which bone metastasis of unknown 
origin occurs [30]. We used to do a contrast-enhanced CT 
scan of the chest and abdomen, bone scan, and clinical 
examination of the abdomen, genitourinary system, thy-
roid, and larynx to find out a primary neoplasm. Expectant 
screening, early detection, and treatment may be the reason 

Fig. 3   Kaplan Meier curve 
showing survival based on the 
type of detection

Table 4   Survival based on 
the site of primary: maximum 
survival was for breast 
secondaries (24 months) and 
least for lung (6 months) 
(P-value 0.001)

Site of primary Life expectancy < 6 months, num-
ber and percentage

Life expectancy > 6 months, num-
ber and percentage

Total

Breast 8
25.80%

23
74.20%

31
100%

Lung 26
61.90%

16
38.10%

42
100%

Prostate 3
18.80%

13
81.30%

16
100%

Thyroid 4
50.00%

4
50.00%

8
100%

Kidney 2
100.00%

2
100%

Others 8
100.00%

8
100%

Undetected 4
100.00%

4
100%

Total 55
49.50%

56
50.50%

111
100%
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for the prolonged survival of a patient of BM with a known 
primary tumor.

We calculated the survival rate of bone metastasis from 
different primary sites, and the results were as follows. The 
median survival of bone secondaries from the lung, breast, 
and prostate was 6, 14, and 24 months, respectively. These 
are statistically significant. The incidence of metastatic 
bone disease from different neoplasms varies. Cancers of 
the breast (65–75%), prostate (65–75%), thyroid (60%), 
lung (30–40%), urinary bladder (40%), renal cell carci-
noma (20–25%), and melanoma in 14 to 45% of cases can 
metastasize to the bone in advanced stages. The median 

survival of bone secondaries from different primaries also 
varies. The median survival from the diagnosis of bone 
metastasis is 6 months in melanoma; 6–7 months in the 
lung; 6–9 months in the bladder; 12 months in renal cell 
carcinoma; 12–53 months in the prostate; 19–25 months in 
malignant melanoma; and 48 months in the thyroid [31]. 
In a population-based cohort study of survival after bone 
metastasis, patients with lung cancer were showed the lowest 
1-year survival, and patients with breast cancer showed the 
highest survival. For 5 years, 10% of breast cancer patients 
had survived [32]. Our results also show the lowest survival 
for patients with lung cancer and the highest for patients 

Fig. 4   The life expectancy 
based on the site of primary 
represented on a Kaplan Meier 
curve

Fig. 5   Survival based on the 
mode presentation plotted in a 
Meier curve
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with breast cancers. There are other reports also showing 
long survival following bone secondaries in breast cancers 
followed by thyroid and prostate and least for lung cancers 
[33].

Patients with other extra-skeletal metastasis at the time 
of diagnosis were found to have a low life expectancy. In 
our cases, isolated bone metastasis was found only in 42% 
of cases. Isolated lung and liver metastases were detected 
along with skeletal lesions in 16 and 14% of patients, respec-
tively. Sixteen percent of patients had disseminated metas-
tasis. Only 22% of patients with extra-skeletal metastasis 
survived more than 6 months compared to 75% of patients 
with an isolated bone lesion who had a median survival of 
6 months. Except for the carcinoma cervix, ovary, and blad-
der, the risk of mortality increased when bone metastasis 
is associated with other areas of metastasis [32, 33]. The 
presence or absence of metastasis to other vital organs is an 
important prognostic factor in the life expectancy of patients 

with skeletal metastasis. In a retrospective study, Kuru et al. 
showed that in patients with breast cancer, the best survival 
is for those with isolated bone metastasis followed by those 
with multiple bone lesions and worst for those associated 
with visceral metastasis [34]. Visceral metastasis is an 
important prognostic factor in patients with metastasis in the 
spine [35]. We have also noticed that those skeletal lesions 
which are detected by X-ray have a lower survival rate. It is 
probably due to the long time taken for the lesion to appear 
in an X-ray.

The management of skeletal metastasis is done by the 
medical oncology and radiotherapy department. The role 
of an orthopedic surgeon is only when there is an impend-
ing or actual pathological fracture. The medical treatment 
includes preventive care, therapeutic care, care of medical 
complications, therapy of underlying cancer, and pallia-
tion. Radiotherapy (RT) is useful before the occurrence of 
pathological fracture. If a fracture is present, its role without 

Table 5   Survival based on 
associated visceral metastasis: 
only 22% of patients with 
extraskeletal metastasis 
survived for more than 
6 months (P-value 0.001)

Other sites metastasis with BM Life expectancy < 6 months, 
number and percentage

Life expectancy > 6 months, 
number and percentage

Total

No other visceral metastasis 12
25.50%

35
74.50%

47
100%

Lung 10
55.60%

8
44.40%

18
100%

Liver 9
56.30%

7
43.80%

16
100%

Lymph node 6
75.00%

2
25.00%

8
100%

Brain 3
100%

3
100%

Others 1
100%

1
100%

Disseminated metastasis 14
77.80%

4
22.20%

18
100%

Total 55
49.50%

56
50.50%

111
100%

Table 6   Survival based on the 
mode of treatment: there was no 
correlation between the mode 
of treatment and life expectancy 
(P-value 0.078)

Mode of treatment Life expectancy < 1 year, 
number and percentage

Life expectancy > 1 year, 
number and percentage

Total

Radiotherapy 52
75.40%

17
24.60%

69
100%

Chemotherapy 7
100%

7
100%

Surgery + Fixation 4
80.00%

1
20%

5
100%

Surgery + Radiotherapy 12
100%

12
100%

Chemotherapy + Radiotherapy 17
94.40%

1
5.60%

18
100%

Total 92
82.90%

19
17.10%

111
100%
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surgery is limited. The role of radiotherapy is mainly in pain 
relief and local control of the tumor [36, 37]. There are not 
many pieces of evidence in the literature about the superior-
ity of one mode of treatment over another concerning life 
expectancy in bone secondaries. We have 52 cases who were 
treated with RT only and seven patients with only CT. In 
12 patients, we did surgical fixation and RT. Surgical exci-
sion and fixation alone were done in four cases and CT and 
RT were given to 17 patients. On analyzing the life expec-
tancy among these different groups, we found no significant 
association.

There is a lack of evidence in the literature regarding 
the factors affecting life expectancy in patients with skel-
etal metastasis. Most of the studies conducted in the past 
were regarding the prognosis of bone secondaries in vari-
ous cancers especially in the lung and breast. In a study 
conducted by Sugiura H et al., to analyze the life expec-
tancy in patients with bone secondaries and lung cancer, 
they found that solitary bone metastasis in the axial skeleton 
without pathological fracture, females with adenocarcinoma, 
and early treatment had good prognosis [38]. The survival 
of non-small cell lung cancer with skeletal metastasis was 
9.5 months [33]. In another study to find out the role of the 
season in the overall survival of patients with bone metas-
tasis undergoing radiotherapy fail to find out any significant 
association [39]. A systematic review to assess the prognos-
tic value of the factors involved in the revised Tokuhashi 
Score found that all significant factors must be considered 

before treatment of spinal metastatic lesions. In a review of 
bone metastasis in the carcinoma cervix, it has been found 
that bone metastasis occurs infrequently in the carcinoma 
cervix. It can shorten the life span and RT has only a pal-
liative role [40]. The life expectancy of patients with lung 
cancer and bone metastasis is usually less than 6 months 
and treatment using zoledronic acid is effective in reducing 
pain [41]. A life expectancy of more than 6 months is needed 
for the healing of the pathological fracture. In this study, 
pathological fracture due to renal cell carcinoma and breast 
cancer united while pathological fracture from lung cancer 
did not unite [42]. Increased levels of Parathyroid hormone-
related protein in patients with hypercalcemia of malignancy 
indicate advanced tumors and reduced life expectancy [43]. 
Skeletal metastasis in thyroid cancer usually occurs com-
monly in patients over 45 years and is multi-centric. The sur-
vival is better in patients with no non-osseous metastasis and 
lesions concentrated radioactive iodine [44]. Bone metasta-
sis, metachronous metastasis, and extra-osseous metastasis 
were found to be bad prognostic factors in gastric cancers 
[45]. In head and neck tumors, non-nasopharyngeal tumors 
with BM have a high risk for pathological fractures, spinal 
cord compression, and hypercalcemia compared to naso-
pharyngeal carcinomas. In both varieties, life expectancy is 
reduced after BM [46]. About 3 to 7% of colorectal cancer 
metastasizes to bone. Rectal cancers with lymph node metas-
tasis or lung metastasis at the time of surgery are risk factors 
for BM which is associated with a bad prognosis [47]. Most 

Fig. 6   Kaplan Meier graph 
showing the survival of patients 
with bone metastasis based on 
treatment
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of the studies related to life expectancy or prognosis of bone 
metastasis deal with a specific tumor or tumors of a region. 
In this study, we tried to assess the relationship between 
some common and easily identifiable factors with the sur-
vival of patients with skeletal metastasis. We think it is very 
simple. This can help the treating surgeon to find out the 
average expected life expectancy using these factors. This 
can help them to determine the prognosis of patients and 
thereby helping them to take decisions on further treatments.

Our study has certain limitations. As it was done in a ter-
tiary care referral hospital, so there is an element of refer-
ral bias that is possible. So mortality and complications 
can be higher than expected. Most of our patients belong 
to the middle or lower income group, so in most patients, 
the detection of bone secondaries could have been delayed 
due to financial constraints. We have not taken into consid-
eration the confounding factors like histology of the tumor 
and variation of treatment. And lastly, our sample size was 

small. So we think that further studies with a larger sample 
size are required for external validation of our results.

Conclusion

Life expectancy assessment in skeletal metastasis is important 
for management purposes. There was a significant associa-
tion between life expectancy and type of detection of bone 
secondaries, site of primary, presence of extraskeletal sec-
ondary, bone metastasis with unknown primary, and mode of 
presentation in patients with skeletal metastasis. There was 
no significant association between gender, mode of treatment, 
and life expectancy. We think that further studies with a larger 
sample size are required for external validation of our results.

Fig. 7   Flow chart showing 
the selection of participants 
included in the study

Total number  of patients with lytic 

lesion = 123 

Reasons for exclusion 

from the study 
Patients did not give 

consent = 4 

 

Multiple myeloma 

and other primary 

bone malignancies = 5 

 

         Lost follow up = 3 

 

Total number of participants included 

in the study = 111 
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