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Abstract 
The article is describing results after analysis of research conducted in Osh 
Interregional Oncology Center under the Ministry of Health in the Kyrgyz 
Republic. X-ray computed tomography, magnetic resonance imaging ana-
lyses were made for optimization diagnosis determination in patients with 
breast cancer vertebral metastases. According to the obtained data, the fre-
quency of vertebral metastases in breast cancer was observed as well as the 
timing of their detection depending on the detection of the primary tumor. 
In addition, the necessity for early screening of vertebral metastases was ex-
plained. 
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1. Introduction 

Breast Cancer (BC) is one of the most frequent pressing problems in oncology. 
In recent years, breast cancer has been ranked first among malignant tumors in 
women. According to published information, new breast cancer cases diagnosed 
in 2008 were 1.38 million with almost 50% of all breast cancer patients and ap-
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proximately 60% of deaths occurring in developing countries [1]. The inci-
dence of cancer in this localization over the past 20 years has increased by 40% 
and there is a further tendency of its growth; the difference in breast cancer in-
cidence and prognosis was detected in ethnic groups’ variety, among patients 
who have been observed for 5 years or more, a greater proportion in patients 
with breast tumors was 20.6% [2]. In recent years, breast cancer has been increa-
singly registered in developing countries, where mortality is growing at an out-
stripping pace. According to the WHO, out of half a million women who died 
from breast cancer in 2012, more than half (58%) lived in countries with a low 
standard of living, in which the chances of survival do not exceed 20%. WHO 
experts explain this fact by the underdeveloped health care system and the li-
mited access of patients to early diagnosis and treatment, even to supportive and 
palliative care [3] [4] [5]. 

Success in breast cancer treatment depends on disease stage, history of the 
family, and other characteristics, in which analysis of qualitative characteristics 
with diagnostics, staging and treatment will allow it to reduce recurrence risks 
[5]. Breast cancer can be typically detected by screening, before the development 
of symptoms or after a woman notices a lump, in which mass is seen on a 
mammogram [6]. BC incidence by age and race/ethnicity was determined with 
the incidence of molecular subtypes, differing in risk factors and prognosis, age 
and race/ethnicity [7]. 

The incidence of bone metastases in cancer patients is high. Out of 1000 pa-
thoanatomical studies of those who died from malignant tumors, bone metas-
tases are detected in 25% - 30% of cases. In terms of the frequency of localization 
of metastatic lesions, the skeleton ranks third, after the lungs and liver, accord-
ing to several authors, metastases account for 96% of all spinal tumors [8]. 

Vertebral metastases are common in breast cancer [9], adversely affecting life 
quality and disease prognosis which are usually responsive to hormonal therapy 
and often require surgical intervention. The treatment of spinal metastases re-
quires interdisciplinary collaboration and must be considered according to each 
patient’s diagnosis [10]. Screening and earlier diagnosis of vertebral metastases 
can help to effective treatment and a positive breast cancer prognosis. Optimiza-
tion of the vertebral metastases diagnosis in breast cancer is requiring urgency as 
spinal metastasis can be determined before the appearance of the primary tumor 
signs and many years after the radical removal of the primary breast tumor. 
Anatomical distribution of vertebral metastases requiring surgical treatment is 
represented in Figure 1, where combined anterior-posterior simultaneous ap-
proach involved the lateral elements of spinal column with significant paraspinal 
extension and anterior-posterior staged approach used at junctional zones with 
preexisting spinal deformity [11]. 

Recently, spinal radiosurgery is proposed for the local control of vertebral 
metastases as primary treatment, considered as initial treatment for radioresis-
tant tumors, such as melanoma and renal cell carcinoma [12]. 

The Magnetic Resonance Imaging (MRI) is the gold standard method especially  
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Figure 1. Anatomical distribution of spinal metastases requiring surgical treatment 
(represented from reference [11]). 

 
informative and is a priority high-tech evaluation of vertebral metastasis with 
the highest sensitivity and specificity in the detection (98.5% vs. 98.9%) with an 
accuracy of 98.7% [13]. Early diagnosis of metastatic lesions of the spine is very 
important adequate treatment, which is of great practical importance for in-
creasing the life quality and duration in patients with tumors [14]. Life quality in 
oncology was explored among two groups of patients: 1) patients with cancer at 
advanced stage or in palliative care; 2) patients and survivors of specific cancers 
[15]. 

2. Research Methods and Materials 

We examined 78 patients treated and registered at the Osh Interregional Oncol-
ogy Center under the Ministry of Health of the Kyrgyz Republic from 2008 to 
2013. The clinical features were studied depending on the location of the verte-
bral metastases and the primary tumor. The examination was carried out in full 
using traditional methods: X-ray of the spine in two projections, computed or 
magnetic resonance imaging of the spinal column. Depending on the localiza-
tion of the primary tumor, ultrasound examinations of the mammary gland, 
abdominal organs, pelvic cavity and retroperitoneal space, chest X-ray and ske-
letal system were conducted. 

The presence of local pain in one or another part of spine was indicated for 
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X-ray examination, therefore, at the initial stage of the examination, an overview 
X-ray of the area of interest of the spine was performed. Despite the latest re-
search methods such as CT and MRI [16], the importance of X-ray diagnostics 
has not lost its relevance due to its availability. Computed tomography and 
magnetic resonance imaging are modern highly informative diagnostic methods 
that allow you to accurately determine the lesion focus, its prevalence, and de-
termine its nature and relationship with the structures of the spinal cord. We 
used computed tomography in 12 cases and magnetic resonance imaging in 36 
cases. 

Magnetic resonance imaging performed on HITACHI Aperto LUGENT 0.4T 
high-field tomographic equipment. The MRI study was performed in the T2-VI, 
T1-VI modes, with a magnetic field strength of 1.5 Tesla. Scanning was performed 
in the supine position according to the standard program with obtaining T1, T2 
weighted images in FSE sequences in axial, sagittal, frontal projections, with a 
slice thickness and an inter slice spacing of 2.5 mm. The study complemented by 
a program with suppression of the signal from adipose tissue (STIR). Study was 
performed according to ethical declarations about human and animal studies in 
accordance with the ethical standards of Helsinki and its later amendments. 

3. Results and Discussions 
3.1. Frequency and Cases in Breast Cancer Disorders 

Often metastasis of breast cancer in the bone occurs by the hematogenous 
route. At the same time, the possibility of lymphogenous metastasis of breast 
cancer in the bone has been proven. Metastatic disease is characterized by the 
spread of tumor cells throughout the body and is responsible for the majority of 
patient deaths [17]. The skeletal system is most affected by metastases in tumors 
of various localization, in particular the breast cancer. According to various au-
thors, in breast cancer, bone metastases are manifested in 70% - 80% of patients 
with common forms of the disease, with the most frequently affected lumbar 
(45.6%) and thoracic (37.7%) spine, sacral spine (5.3%), cervical (11.4%) [18]. 
From 33 patients with breast cancer 2 patients with cervical metastasis, 11 pa-
tients with cervicothoracic metastasis, 20 patients with thoracolumbar metastasis 
were observed. 

The general frequent staging system for breast cancer is American Joint 
Committee of Cancer (AJCC) TNM, which is based on tumor size and the loco-
regional invasion degree by primary tumor (T), the extent of regional lymph 
node involvement (N) and presence or absence of distant metastases (M) as 
represented in Table 1 [19]. 

Indicators of life expectancy are significantly better in patients with single or 
solitary metastases in breast cancer [20]. In no more than 20% of patients, bone 
metastases are the only manifestation of the disease. Bone metastases lead to a 
decrease in the quality of life and early disability of the patient [21]. To prevent 
the disability of a patient with breast cancer, it is necessary to carefully examine, 
periodically conduct magnetic resonance imaging of the axial skeleton. In 10%  
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Table 1. Breast cancer staging (represented from reference [19]). 

Stage T N M Description 

0 Tis N0 M0 
Tumor that has not grown beyond its site of origin 
and invaded the neighboring tissue. It includes the 

DCIS and LCIS. 

IA T1 (tumor ≤ 20 mm) N0 M0 
Tumor which is not “in situ” but it is ≤20 mm in 

greater dimension. 

IB T0 or T1 
N1mi (micro 
metastases) 

M0 
Tumor ≤ 20 mm in greater dimension with nodal 

micrometastasis (greater than 0.2 mm and/or more 
than 200 cells, but none greater than 2 mm). 

IIA 
T0 or T1 

T2 (20 mm < tumor ≤ 
50 mm) 

N1 (metastases in 1 - 3 
ipsilateral ALN(s) 

N0 

M0 
M0 

Tumor ≤ 20 mm in greater dimension with 
involvement of axillary lymph nodes or tumour from 

20 to 50mm without involvement of any ALNs. 

IIB 
T2 

T3 (tumor > 50 mm 
N1 
N0 

M0 
M0 

Tumor from 20 to 50 mm with involvement of ALNs 
or tumor > 50 mm without involvement of any ALNs. 

IIIA 
T0, T1 or T2 

T3 

N2 (metastases in 4 - 9 
ipsilateral 

ALNs) 
N1 or N2 

M0 
M0 

Tumor > 50 mm with spread to ALNs, or tumor of 
any size with metastases in ALNs which are knitted to 

each other or with the surrounding tissue. 

IIIB 

T4 (tumor of any size 
with direct extension 

to the chest wall 
and/or to the skin 

N0, N1, N2 M0 
Tumor of any size with metastases into the skin, 

chest wall or internal LNs of the mammary gland. 

IIIC Any T 

N3 (metastases in ≥10 
ALNs, or in 

infra-clavicular LNs or 
ipsilateral internal 
mammary LNs) 

M0 
Tumor of any size with a more widespread metastases 

and involvement of more LNs. 

IV Any T Any N 
M1 (distant 

organs’ 
metastases) 

Any tumor spreads to parts of the body that relocated 
far removed from the chest (bones, lungs, liver or 

distant LNs). 

ALN axillary lymph node, DCIS ductal carcinoma in situ, LCIS lobular carcinoma in situ, LN lymph node. •T2, T3 and T4 tumors 
with nodal micrometastases (N1mi) are staged using the N1 category; •M0 means that there are no clinical or radiographic evi-
dence of distant metastases. It includes also M0(i+) that indicates the presence of tumor cells or deposits < 0.2 mm detected mi-
croscopically or by molecular techniques in circulating blood, bone marrow or other nonregional nodal tissue in a patient without 
clinical and radiographic evidence of distant metastases; •Stage 3a is broadly known as a local spread of breast cancer; •T4 does 
not include the invasion of dermis alone; •If a patient presents with M1 disease prior to neoadjuvant systemic therapy, the stage 
considered stage IV and remains stage IV regardless of response to neoadjuvant therapy; •Stage designation may be changed if 
postsurgical imaging studies reveal the presence of distant metastases, provided the studies performed within 4 months of diagno-
sis in the absence of disease progression, and provided the patient has not received neoadjuvant therapy. 
 

of cases, metastases are the first manifestation of a malignant process [22], while 
the primary tumor often remains unrecognized. It is also well known that me-
tastasis to the skeleton can occur against the background of complete clinical 
well-being on the part of the primary tumor, sometimes, 10 - 20 years after its 
radical removal. 
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In 78 patients with vertebral metastases, breast cancer was observed in 33 pa-
tients, who amounted to 42.3%, and this confirms the literature data on more 
frequent lesions of the spine in breast cancer. It should be noted that vertebral 
metastases were detected at various times after the identification of primary fo-
cus. In our practice, out of 33 breast cancer patients, simultaneous detection of 
metastases and primary tumor was observed in 7 cases, after 6 months, vertebral 
metastasis was found in 3 cases, from 6 months to 12 months in 5 cases, from 1 
year to 3 years were 9 cases, from 3 to 5 years were 2 cases, from 5 to 10 years 
were 5 cases and 2 cases from 10 years. Therefore, for early detection of vertebral 
metastasis, it is necessary to periodically and carefully examine the patient for 
many years. 

Age of patients with breast cancer metastatic lesions of spine ranged from 31 
to 71 years and majority of patients coincide at 41 - 50 years old. Clinical fea-
tures in all cases observed with pain syndrome in affected spine, more often in 
the lumbosacral spine, since in most cases the lumbar spine of the patients was 
affected. Thoracic spine ranks second in terms of the lesions frequency. Back 
pains were of varying intensity from minor aching to intolerable pain. Usually, 
the pain is transient at first and gradually progresses, less often, it occurs sharply 
from the very beginning to its intense. 

Pain in the lumbar region of the spine radiated to the lower extremities of 65 
(83.3%) patients, increased with a change in body position in 74 (94.8%) pa-
tients, and physical activity in 13 (66.6%). In 69 (88.4%) patients, pain was con-
stant. In 69 cases, pain in the spine was the first manifestation of metastatic le-
sions of the spine. Back pain was accompanied by other neurological manifesta-
tions such as numbness (32%), muscle weakness (18%), limitation of lower limb 
movements (36%) up to complete immobility (12%), and pelvic dysfunction 
(47%). Common symptoms in some cases were fever, weight loss and general 
weakness. 

The duration of the disease depends on the stage of the disease in the detec-
tion of metastases in the spine and the method of treatment. 

Treatment of metastatic lesions of the spine accompanied by certain difficul-
ties, due to the most frequent manifestation of metastasis against the back-
ground of generalization of the malignant process, damage to other organs and 
the severe somatic condition of patient. 

The method choice in treatment depends on time of d metastases detection, 
the presence of other metastases, and the degree of prevalence of the tumor 
process. In general, the overwhelming number of patients (69.2%) received var-
ious methods of anticancer treatment (radiation therapy, chemotherapy). The 
rest of patients did not receive special treatment due to somatic condition sever-
ity and the treatment categorical refusal. Symptomatic treatment was carried out 
in 9 patients appointed with painkillers. 

3.2. Optimization Diagnosis 

For all above locations of the primary tumor, periodic screening is necessary, as 
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late detection leads to medical emergencies. Severe pain due to compression of 
the nerve roots and cauda equina metastasis [23] of the spine, spinal fractures, 
paresis, paralysis of the lower extremities, general fatigue, difficulty sleeping, de-
pression, lymph nodes brachial plexopathies, pain which reduces patients quality 
of life and lead to disability [24]. It is also necessary to draw up an algorithm for 
the early diagnosis of vertebral metastases in breast cancer [25]. 

Diagnosis of vertebral metastasis in breast cancer diseases is one of the most 
difficult and urgent clinical problems due to anatomical features, where difficul-
ty of differential diagnosis based on neurological signs, the frequency and sever-
ity of the manifestations of diseases and their consequences [26]. The possibilities 
of specific therapy are often limited due to the frequent need for repeated treatment, 
significant dissemination of lesions, as well as the migratory nature of the pain. 

In several patients with generalized metastases, chemotherapy is generally not 
possible due to the severity of condition. In this situation, the fight against pain 
and other painful symptoms of vertebral metastasis in breast cancer becomes of 
primary importance. Often the only way to relieve suffering is through the pal-
liative use of strong pain relievers. Unfortunately, these drugs do not always 
show the ability to control pain in the patient, and some patients cannot stand 
the side effects they cause. 

The diagnostic algorithm was in following sequence: 
1) Patients with diagnosed breast cancer underwent an X-ray of the spine 

when pain appeared; 
2) CT or MRI in case of spinal metastasis was suspected. Pain in metastatic le-

sions of the spine is not particularly specific, because of which many patients 
with metastatic spine lesions were for a long time (1 - 3 years) under the neu-
rologists, neurosurgeons and orthopedists supervision. To optimize the diagno-
sis it is necessary to periodically examine entire spine for early detection of ver-
tebral metastases. Careful examination usually revealed the cause of pain. 

4. Conclusions 

When observing and treating patients for breast cancer, it is necessary to diag-
nose the entire skeletal system, and explain to the patient about the next visits 
for examination and screening of possible metastases. Explain the positive as-
pects of periodic examination of the skeletal system, in particular the spine. 

Based on the above, the following conclusions were made: 
1) The need to create an algorithm for the diagnosis of vertebral metastases in 

breast cancer disease; 
2) Early detection of vertebral metastases improves the effectiveness of treat-

ment; 
3) Effective treatment in the early stages of vertebral metastases improves the 

patient’s quality of life and prevents disability. 
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