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Despite training for early diagnosis of cancer, advances in 
the diagnosis and the treatment, bone metastases (BM) are 
one of the most common problems in clinical follow-up. 
While bone metastasis is an important prognostic factor 
in many tumors, early detection and optimal treatment are 
essential to achieve increased overall-survival and better 
quality of life (1,2).

The skeletal system is the third most common site in 
which metastasis occurs after lung and liver (1). Distribution 
and frequency of bone metastasis vary depending on the 
method used for diagnosis. The most common cancers; 
breast, prostate and lung account for 80% of BM. While the 
incidence of BM in breast cancer patients in the advanced 
stages is 85%, it is 50–70% for prostate cancer, 32–40% 
for lung cancer. Seventy percent of the BM involve axial 
skeleton (cranium, ribs and vertebrae) and 30% involve long 
bones (2-4). BM mostly occur as a result of hematogenous 
spread of cancer cells. Micro-metastatic tumor cells are 
detected in the bone marrow of cancer patients at a rate 
of 25–75%. But not all of these cells cause clinically 
evident BM by disrupting the structural integrity of bone. 
Bone metastasis is a multistep process involving complex 
interactions. In the presence of tumor cells, balance between 
bone formation and resorption is disturbed and new bone 
formation can’t compensate the loss (1,5).

For lung, breast and prostate cancer patients with BM, 
there is no chance of getting cured with today’s treatment 
approaches. Therefore, the main goal of the treatment is 
to improve survival and extend the overall well-being till 
the progression of disease (1-3). Both systemic and local 
treatment options are available for the treatment of BM. 
The choice of treatment depends on patient’s performance, 
prognosis of the disease and life expectancy (2). In 65–75% 
of the patients with bone metastasis, there are bone pain 

and movement disorders. Therefore, the most important 
goals of the treatment are pain control and preservation of 
functionality. Radiotherapy is the best treatment option that 
can be selected in metastatic bone pain. Other treatment 
options are not as effective as RT in this situation. 
Radiation therapy technique, dose prescription and 
fractions are determined according to general condition, life 
expectancy, mobility, fracture risk assets, metastasis location 
and number, bone marrow function level and previous 
treatments of patient. Different radiation regimens are used 
such as 10×3, 5×4, 1×10 and 1×8 Gy (6-8).

Although there are many published reports regarding 
important prognostic factors in bone metastasis such as 
gender and performance status of the patient, primary 
tumor and its histology, localization of bone metastasis (e.g., 
weight-bearing) and its type (e.g., osteolytic, osteoblastic), 
extent of metastasis, number of painful metastases, degree 
of pain and marital status of the patients, there isn’t a study 
that investigate whether season is an important factor in 
the prognosis of bone metastasis (3-5). The aim of this 
retrospective study was to investigate if season has prognostic 
importance in cancer patients with bone metastasis.

We enrolled 181 patients with evident bone metastasis 
in our study. Of all the patients, 116 were male and 65 
were female with a mean age of 62.8 years old (range, 
28–85 years old). In 63 patients (34.8%) primary tumor site 
was lung, in 61 patients (33.7%) breast, and in 57 patients 
(31.5%) it was prostate. The mean follow-up time was 
10 day–169 months. The mean time for development of 
bone metastasis was 16.8±3.8 months. The median overall-
survival was 22.1 months. While most of the cancer cases 
were diagnosed during winter, bone metastasis was mostly 
detected during summer. When the detection of bone 
metastasis was evaluated according to seasonal distribution, 
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significant result was detected for only cancer type (P<0.001). 
But for gender, age, type of cancer, location of bone 
metastasis, number of metastases, number of patients having 
radiotherapy and radiation fraction dose, there weren’t 
statistically significant results (Table 1). When the overall-
survival was evaluated according to the season of diagnosis, 
the highest survival was detected in the spring group 
(78.6 months), and the lowest in the summer group (50.5 
months) (P=0.285). In addition, overall-survival of patients 
who were diagnosed in winter was found to be higher than 
other seasons (P=0.182). In the univariate and multivariate 
analysis, factors that affect overall-survival significantly were 
type of cancer and gender (P<0.001) (Table 2).

In our study, BM occurred mostly in lung cancer 
followed by breast and prostate cancer. Most common site 
for bone metastasis was vertebrae and then pelvis. Also 
multiple BM were more frequent. In the literature, cancers 
that develop bone metastasis frequently appear to be breast, 
prostate and lung cancer, respectively. In the study of 
Tubiana-Hulin et al., anatomical distribution of BM was as 
follows; 59% vertebrae, 49% pelvis, 30% rib, 24% femur, 
20% cranium and 13% humerus (1). Tiwana et al. studied 
1,880 patients with BM and they found that most common 
site for metastasis was spine (68.5%) followed by extremity 
(15.2%) and pelvis (14.4%) (8). In a series of 836 patients 
(33.2% breast cancer, 24.6% lung cancer), in 285 patients 
extremity metastases and in 43 patients solitary extremity 
lesion was detected and the most common part of extremity 
for bone metastasis was the proximal femur (65.2%) and 
then humerus (25.6%) (9). In another report, solitary bone 
lesion was found in 41% of 703 breast cancer patients with 
metastatic bone lesion and multiple BM was reported in 
59% (10). Rates and distribution of metastasis in this study 
correspond with results of those 703 patients.

We found that overall-survival of lung cancer was shorter 
than of breast and prostate cancer (P<0.001). In addition, 
overall-survival was found shorter in male patients, 
patients with multiple BM, patients who were diagnosed 
with BM in summer, lower extremity metastases and in 
patients with multiple metastases. When we compared 
treatment schemes, we couldn’t find significant difference 
between fraction doses. In the literature, while overall-
survival of lung cancer is measured with months, course of 
breast and prostate cancer patients with BM is slower and 
life expectancy varies from 2 to 3 years. Presence of BM 
shortens long-term survival significantly in lung cancer 
patients. According to the studies of breast cancer patients 
in the literature, expected overall-survival in patients with 
isolated BM was 5–6 years and in the advanced stages with 

Table 1 Baseline characteristics of the bone metastases (BM) 
patients according to their pretreatment season quartiles (n=181)

Patient and tumor 

characteristics
Winter Spring Summer Autumn

P value 

(<0.05)

Gender 0.304

Female 17 17 20 11

Male 28 23 31 34

Age (years) 0.573

<65 21 23 26 27

≥65 24 17 25 18

Type of cancer 0.745

Lung 15 14 16 18

Breast 17 16 17 11

Prostate 13 10 18 16

Site of bone 

metastasis

0.663

Spine 11 12 9 11

Lower extremity 7 6 5 3

Upper extremity 0 1 0 1

Both (lower/

upper + spine)

13 14 18 17

All (spine + 

lower + upper 

extremite)

14 7 19 13

Season of 

diagnosis with 

cancer

0.005

Winter 23 13 9 10

Spring 6 9 11 8

Summer 5 5 20 14

Autumn 11 13 11 13

Radiotherapy dose 

fractions

0.323

3 Gy 26 30 35 22

4 Gy 16 10 15 19

5 Gy 1 0 0 1

Others 2 0 1 3

Number of 

radiotherapy field

0.246

≤5 34 36 38 38

≥6 11 4 12 7

Number of 

metastasis

0.097

Solitary 15 12 7 9

Multiple 30 28 44 36
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Table 2 Results of univariate and multivariate analyses of overall survive (OS)

Variable Patients n (%) Median OS (95% CI) P value

Gender 0.001

Male 116 (64.1) 44.6 (20.3–68.8)

Female 65 (35.9) 84.8 (49.0–120.6)

Age (years) 0.579

<65 97 (53.6) 58.5 (47.0–70.0)

≥65 84 (46.4) 68.7 (39.2–98.1)

Type of cancer <0.001

Lung 63 (34.8) 25.6 (15.3–35.8)

Breast 61 (33.7) 84.8 (56.0–113.6)

Prostate 57 (31.5) 63.4 (50.4–76.3)

Season of diagnosis with cancer 0.182

Winter 55 (30.4) 74.5(41.9–107.1)

Spring 34 (18.8) 70.3 (34.0–105.8)

Summer 44 (24.3) 52.5 (35.5–69.5)

Autumn 48 (26.5) 52.5 (45.6–59.4)

Season of diagnosis with bone metastasis 0.285

Winter 45 (24.9) 58.5 (48.0–68.9)

Spring 40 (22.1) 78.6 (51.3–105.8)

Summer 51 (28.2) 50.5 (37.0–63.9)

Autumn 45 (24.9) 57.7 (28.8–86.6)

Site of bone metastasis 0.806

Spine 43 (23.8) 87.4 (45.1–129.6)

Lower extremity 21 (11.6) 45.5 (11.0–80.0)

Upper extremity 2 (1.1) 57.1 (0.0–57.1)

Both (lower/upper + spine) 62 (34.3) 56.8 (35.2–78.3)

All (spine + lower + upper extremite) 53 (29.3) 61.8 (44.7–78.9)

Number of radiotherapy field 0.784

≤5 146 (80.7) 58.5 (41.3–75.7)

≥6 34 (18.8) 61.8 (42.3–81.3)

Number of metastasis 0.905

Solitary 43 (23.8) 68.7 (50.1–87.2)

Multiple 138 (76.2) 58.5 (46.3–67.9)

Radiotherapy dose fractions 0.069

3 Gy 113 (62.4) 70.3 (52.1–88.4)

4 Gy 60 (33.1) 44.6 (20.8–68.3)

5 Gy 2 (1.1) 25.6 (0.0–25.6)

Others 6 (3.3) 42.1 (0.0–101.3)
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addition of other metastases, survival was reported to be  
2 years and in 1–20% of these cases, up to 5 years of overall-
survival was observed (3-5,8,9). In the meta-analysis of Wu 
et al., different treatment schemes in the management of 
BM were compared and there was no difference between 
radiotherapy regimens (6).

We found that overall-survival of patients who were 
diagnosed with cancer in winter and cancer patients who 
were diagnosed with bone metastasis in spring had higher 
overall-survival. Robsahm et al. reported that patients who 
were diagnosed with cancer in winter had a higher risk of 
death (11). In another work-up, times of diagnosis of lung 
and breast cancer patients were grouped according to the 
season and short-term (1 month) and long-term (>5 years)  
survival were compared. In breast cancer short-term survival 
was higher in the summer group and in lung cancer long-
term survival was higher in the spring group (12).

In conclusion, our initial study indicated that season 
has no impact on prognosis of cancer patients with bone 
metastasis. However, this study must be supported by further 
studies that involve patients from different cultural origins.
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