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Analysis of metastatic bone disease cases  
in Kazakh Institute of Oncology and Radiology

Relevance. The prevalence of metastatic bone lesions in cancer patients of Kazakhstan is understudied due to the lack of 
statistical data. According to global statistics, bone metastases are the third most common localization after the lungs and 
liver metastases.

Purpose of the study was to evaluate the efficiency of surgical and radiation treatment of metastases in skeleton bones.
Materials. The authors compared the data on localization, stage and manifestations of metastatic bone lesions in 149 

patients who received specialized treatment (radiotherapy, surgery) in Kazakh Institute of Oncology and Radiology from 2012 
to 2016. Of them, 90 (60%) patients underwent surgery, and 59 (40%) patients underwent radiotherapy. To improve the quality 
of life, complications and restoration of limb function, 18 (20%) patients underwent resection of the bone with arthroplasty, 6 
(7%) patients had segmental bone resection without replacement of the defect, 41 (45%) patients underwent stabilizing oper-
ation with decompression of the spinal cord for the compression syndrome, 25 (28%) patients underwent mutilating surgery 
(amputations, exarticulations).

Results. In the post-surgical period, the neurologic symptoms regressed, the pain significantly weakened or stopped, the 
trophic disorders decreased. The suffering of 65 (72%) patients has diminished, their quality of life improved and care for them 
was facilitated. Palliative radiotherapy  was performed in case of multiple bone lesions of the skeleton and spine, with a de-
crease of pain syndrome in 53 (90%) patients afterwards.

Conclusion. Surgical treatment is increasingly used in Kazakhstan and abroad in case of bone metastases of cancer. The 
use of surgery and radiotherapy for metastatic bone tumours reduces pain, improves functionality and the quality of life.

Keywords: bone metastases, metastatic bone lesions, pain syndrome, pathological  fracture.

Introduction. Bone metastases, or metastatic bone dis-
eases, occur as a result of the primary tumour invasion into 
the bone from other organs. The prevalence of metastat-
ic bone lesions in cancer patients in Kazakhstan is under-
studied due to the lack of statistical data.

According to global statistics, bone metastases are the 
3rd most common localization of metastases after the lungs 
and liver [1, 2]. Any type of cancer can cause bone metasta-
ses, but the bone marrow microenvironment is especially fa-
vourable for prostate, breast and lung cancer. Patients with 

Table 1 – Most common localization of bone metastases

№ Localization Lesion rate (%)

1 Lumbar spine 59
2 Thoracic spine 57
3 Pelvic bones 49
4 Ribs 30
5 Femoral bone 24
6 Skull 20
7 Cervical spine 17
8 Upper arm bone 13
9 Others 3

Metastatic bone lesion can be manifested by pain, 
impaired function or deformation of the affected bone, 
development of a pathological fracture (with or with-
out compression of surrounding structures), hypercal-
cemia [5].

Materials and Methods. 149 patients with metastatic 
bone lesions who underwent specialized treatment (radi-

advanced cancer stages in 70-90% of cases have tumour me-
tastases in bone tissue. According to WHO, in 73% of cases 
bone metastases are associated with breast cancer, in 68% - 
with prostate cancer, in 55% - with melanoma, in 42% - with 
thyroid cancer, in 36% - with lung cancer, in 35% - with kid-
ney cancer, in 13% - with gastrointestinal cancer, and in 9% - 
with ovarian cancer [3]. Metastases are most commonly pro-
duced by prostate, kidney and lung cancer in men, and by 
breast cancer – in women [4]. Most often, bone metastases 
are localized in the spine and lower limbs (Table 1).

ation therapy, surgical treatment) in KazIOR from 2012 to 
2016 (Table 2) were compared in the study. Distribution by 
cancer stages: stage I – 4 (3%), stage II - 17 (11%), stage III – 
43 (29%), stage IV – 85 (57%) (Table 3).

Distribution by sex: male – 97 (65%), female – 52 (35%) 
(Table 4). 60 (40%) patients had metastases in the lumbar 
and thoracic spine, 35 (24%) had multiple bone lesions, 24 



TREATMENT

39Oncology and radiology of Kazakhstan, №1 (47) 2018

Table 2 – Total number of patients with metastatic bone lesions treated in KazIOR (2012-2016) 

Table 3 – Distribution of the patients by cancer stage

Table 5 – Distribution of metastases in the bone

Table 4 – Distribution of the patients by sex

Table 6 – Distribution of the patients by age

Methods of treatment 2012 2013 2014 2015 2016 Total, abs. (%)

Surgical treatment 10 11 20 27 22 90 (60%)

Radiation therapy 9 7 6 15 22 59 (40%)

Total number of patients 19 18 26 42 44 149

Stages Surgical treatment Radiation therapy Total number of patients

I 4 (5%) 0 (0%) 4 (3%)

II 9 (10%) 8 (14%) 17 (11%)

III 30 (33%) 13 (22%) 43 (29%)

IV 47 (52%) 38 (64%) 85 (57%)

Localization Surgical treatment, abs. (%) Radiation therapy, abs. (%) Total, abs. (%)

Lumbar spine 19 (22%) 12 (20%) 31 (21%)

Thoracic spine 21 (23%) 8 (14%) 29 (19%)

Flat bones 6 (7%) 1 (2%) 7 (5%)

Tubular bones 24 (27%) 0 24 (16%)

Pelvic bones 17 (18%) 5 (8%) 22 (14%)

Multiple bone lesions 2 (2%) 33 (56%) 35 (24%)

Other 1 (1%) 0 1 (1%)

Sex Surgical treatment Radiation therapy Total number of patients

Male 47 (52%) 50 (85%) 97 (65%)

Female 43 (48%) 9 (15%) 52 (35%)

Age Surgical treatment Radiation therapy Total number of patients

18-30 years old 11 (12%) 0 (0%) 11 (7%)

31-45 years old 13 (14%) 0 (0%) 13 (9%)

46-60 years old 31 (34%) 7 (12%) 38 (26%)

61 and over 35 (40%) 52 (88%) 87 (58%)

90 (60%) patients underwent surgical treatment (Ta-
ble 2). Of them, 4 (5%) had stage I, 9 (10%) had stage II, 30 
(33%) had stage III, and 47 (52%) had stage IV (Table 3). 47 
(52%) patients were male, 43 (48%) were female (Table 4). 
The patients who underwent surgical treatment had me-
tastases in the lumbar and thoracic spine – 40 (45%), tu-
bular bones of extremities – 24 (27%), pelvic bones – 17 
(18%), flat bones – 6 (7%), or multiple bone lesions – 2 
(2%), and other bone lesions – 1 (1%) (Table 5). 

Surgical treatment is now more actively used in the 
world including Kazakhstan in order to reduce pain, im-
prove functionality and the quality of life [4]. Surgical 
treatment has the following indications: solitary metasta-

ses, severe pain syndrome, pathological fracture or threat 
of its occurrence, increasing compression of the spinal 
cord or radicular syndrome [4]. The most severe compli-
cation of metastatic bone lesions are pathological frac-
tures. They lead to a disability of patients and requiring 
surgical treatment. The number of patients with meta-
static bone lesions is rather considerable. Still, the princi-
ples of treatment of these patients are not yet fully devel-
oped. The indications for surgical treatment and its scope 
are individual in each case and depend on the prevalence 
and localization of the bone metastases, the patient’s 
age, symptomatic and functional manifestations of met-
astatic bony spread.

(16%) had tubular bone lesions, 22 (14%) had pelvic bone 
lesions, and 7 (5%) had flat bones lesions (Table 5). The 

studied patients were aged 18 and over (on average, 57 
years old) (Table 6).
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18 (20%) patients underwent arthroplasty. The pa-
tients became active 12-14 days after surgery. All patients 
had good functional results, with a full-scale movement 
of operated joints. The patients could move independent-
ly, serve themselves without feeling a strong pain as be-
fore the surgery. When it was impossible to perform an or-
gan-conserving surgery to eliminate the metastatic bone 
lesions and halt further spread of metastases, the patients 
underwent mutilating operations (amputations, exarticu-
lations) – 25 patients (28%), and segmental bone resection 
without defect replacement – 6 patients (7%). 41 (45%) pa-
tients with growing compression of spinal cord or severe 
pain syndrome due to metastatic lesions of thoracic and 
lumbar spine underwent decompression laminectomy 
and decompressive-stabilizing surgery [6]. Post-surgery, 
the neurologic symptoms regressed, the pain significant-
ly weakened or stopped, the trophic disorders decreased. 
To a large extent, the suffering of 65 (72%) patients has di-
minished, their quality of life improved, and care for them 
was facilitated.

59 (40%) patients underwent radiation therapy (Table 
2). Of them, 8 (14%) had stage II cancer, 13 (22%) – stage III, 
38 (64%) – stage IV (Table 3). 50 (85%) of them were male, 
9 (15%) were female (Table 4). 

The impact during remote radiotherapy was local and 
aimed at suppressing the “hot zones” - areas in which tu-

mour progression can create or already creates signifi-
cant problems (threat of pathological fracture, intensive 
pain (megalgia), compression of neighbouring structures). 
The common modes of remote radiation therapy in meta-
static bone lesions were: SFD (single focal dose) of 6-8Gr, 
TFD (total focal dose) of 8-24Gr, SFD 3.0Gr TFD 30Gr or SFD 
4.0Gr TFD 20Gr. 

33 patients (56%) with multiple metastatic bone le-
sions, 20 patients (34%) with spinal metastases, 5 patients 
(8%) with metastases in pelvic bones and 1 patient (2%) 
with metastases in flat bones received radiation therapy to 
reduce pain (Table 5). The pain syndrome was alleviated in 
53 cases (90%).

In 47 patients (74%), the primary tumour focus was 
localized in prostate gland, in 28 patients (37%) – in kid-
ney, in 22 (25%) - in breast, in 10 patients (12%) – in lung. 
The most common causes of the axis metastases were 
breast, prostate and kidney cancer. It corresponded to 
the available literature data [2,4,5]. 20 patients (22%) un-
derwent surgery in connection with bone metastases 
due to breast cancer, 19 patients (22%) – due to kidney 
cancer, 10 patients (11%) – due to prostate cancer, and 8 
patients (9%) – due to lung cancer. Palliative radiothera-
py was performed in case of multiple bone lesions of the 
skeleton and spine, with regard to metastases of kidney 
and prostate cancer (Tables 7, 8).

Table 7 – Localization of metastases in operated patients depending on the primary tumour site

Table 8 – Localization of metastases in patients who received radiotherapy, depending on the primary tumour site

Localization of 
metastases

Primary tumour site
Total 

patientsBreast 
cancer Kidney Prostatic 

gland Bones Lungs Gastrointestinal 
tract Other

Lumbar spine 6 6 1 1 1 2 2 19

Thoracic spine 4 5 3 0 1 6 2 21

Flat bones 3 0 0 0 0 0 3 6

Tubular bones 4 3 3 7 3 1 3 24

Pelvic bones 3 5 3 1 3 2 17

Multiple bone lesions 0 0 0 0 0 0 2 2

Other 0 0 0 0 0 0 1 1

Total number of 
patients 20 (22%) 19 (22%) 10 (11%) 9 (10%) 8 (9%) 11(12%) 13 (14%) 90 (100%)

Localization of 
metastases

Primary tumour site Total 
number of 

patientsProstatic 
gland Kidney Urinary 

bladder Breast cancer Lungs Other

Multiple lesion 27 2 2 1 0 1 33

Lumbar spine 2 3 1 0 2 0 8

Thoracic spine 5 4 1 0 0 2 12

Breast bone 0 0 0 1 0 0 1

Pelvic bones 3 0 1 0 0 1 5

Total patients 37 (63%) 9 (15%) 5 (9%) 2 (3%) 2 (3%) 4 (7%) 59 (100%)

Results and Discussion. In total, 90 (60%) surgeries were 
performed in patients with bone metastases. Of them, 18 
(20%) patients underwent resection of the bone with ar-
throplasty, 6 (7%) patients had segmental bone resection 

without replacement of the defect, 41 (45%) patients un-
derwent stabilizing operation with decompression of the 
spinal cord due to compression syndrome, 25 (28%) pa-
tients underwent mutilating surgery (amputations, exar-
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ticulations). Post-surgery, the neurologic symptoms re-
gressed, the pain significantly weakened or stopped, the 
trophic disorders decreased. To a large extent, the suffer-
ing of 65 (72%) patients has diminished, their quality of life 
improved, and care for them was facilitated.

Palliative radiation therapy was performed in 59 (40%) 
cases to relieve pain. Of them, 33 (56%) patients had mul-
tiple metastatic bone lesions, 20 (34%) had spine metas-
tases, 5 (8%) had pelvic bones metastases, and 1 (2%) – 
developed flat bone metastases. The pain syndrome was 
alleviated in 53 cases (90%).

Conclusions. Retrospective review of the use of surgi-
cal treatment and radiotherapy in the frames of treatment 
of bone metastases of malignant neoplasms has revealed 
that surgical intervention and radiotherapy in treatment 
of metastatic bone tumours allows gaining a significant 
improvement of quality of life of patients. Organ-preserv-
ing and stabilizing operations with decompression of the 
spinal cord can be used to improve the quality of life. The 
advantages of preventive operations and palliative radia-
tion therapy are manifested by the improvement of quali-
ty of life, the reduction of complications and the recovery 
of limb function.
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