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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Aim: The aim of study was identification of bone metastasis 

probability, in molecular subtypes among post-treated patients 
(hormone-receptor-positive breast cancer), considering 
statistical frequency of stages.    

Methods and Materials: 101 women (I, II, III stages; 
hormone-receptor-positive), who underwent bone scintigraphy 
before and after treatment, were retrospectively studied. The 
study was performed with radiotracer Tc99m MDP, intravenous 
injection. BS data were correlated with molecular subtype 
(Luminal-A, Luminal-B) and stage.

Results: According to the stages, molecular 
subtypes and bone metastasis was revealed: 
In the I stage - 32 (20,0%) patients: luminal A - 30 (93.7%) 
patients, among them with metastasis 12 (40%) cases; luminal 
B - 2 (6.2%) patients with metastasis 0 (0%) cases (p=0.282).

II stage - 83 (51.9%) patients: luminal A = 71 (85.5%) patients, 
among them with metastasis - 43 (60.5%) cases; luminal B - 12 
(14.4%) patients; among them with metastasis -3 (25%) cases 
(p=0.022)

III  stage =45 (28.1%) patients: Luminal A 38 (84.4%) patients, 
among them with metastasis - 30 (78.9%) cases;  luminal B - 7 
(15.5%) patients; among them with metastasis - 1 (14.2%) case 
(p=0.001).

Conclusion: Among breast cancer patients’ molecular subtype 
luminal A has a high probability of spreading metastasis in bone, 
but there is more positive prognosis, rather than in luminal B 
type, that is much rarer and more aggressive molecular subtype.

Taking into consideration molecular subtypes and stages of 
breast cancer is very important, as both of them are significant 
prognostic factors of disease, which might be helpful in the 
most cases.

Key words. Molecular subtype luminal - A has a high 
probability of spreading metastasis to the bone system, rather 
than in luminal B type, Molecular subtype luminal _A has 
more positive prognosis in dynamic observation, rather than in 
luminal B type.
Introduction.

According to data provided by the World Health Organization, 
Breast cancer ranks first among oncological diseases in the 
female population (30%). According to the data of 2020, 2.3 
million new cases of cancer were revealed in the world.  Globally, 
the number of deaths from breast cancer reaches 685,000. 7.8 

million women in the world live with this disease. About 90% of 
breast cancer deaths are related to disease recurrence or disease 
complications caused by metastatic lesions. According to experts  
prognosis, by 2030, without additional interventions, new cancer 
cases will reach 21.7 million and deaths will reach 13 million;  
It is known that the role of hormones, mainly estrogens, in the 
development of breast cancer, hormone-sensitive tumors are 
mainly found in cancers developed from the ductal epithelium 
of the mammary gland (79%). Cancer cells contain proteins 
(receptors) to which the hormone (estrogen/progesterone) binds 
and stimulates cell growth. Luminal molecular type breast 
cancer represents the majority of breast cancer cases and despite 
relatively good prognosis, its heterogeneity creates problems 
with a proper stratification of patients and correct identification 
of the group with a high risk of metastatic relapse.  According to 
the different sources molecular subtypes Luminal A, Luminal B 
have different rates of metastatic bone lesions and have different 
prognoses.  Triple-negative breast cancer is relatively rare, often 
occurs at a young age (under 30 years) and is characterized by 
a more aggressive spreading on bone system is less common 
(15%) [1-7].

Bone metastases cause fractures, spinal cord compression, 
and hypercalcemia effect the patient's quality of life. Accurate 
assessment and timely elimination of skeletal complications 
improve the patient's quality of life. Therefore, it’s very 
important to reveal incidence of bone lesions in molecular 
subtypes (according to the stages) for disease prognosis [8,9].

Bone scan (BS) is very sensitive, easily performing, screening 
method for detection of bone metastasis; This method reveals 
(Tc99 Methildiphosphonat -MDP) small metabolical activity, 
before visible structural changes [10].
Patients and methods.

In Todua Clinic Radionuclide department, BS was performed 
on 1,737 patients (2018). We retrospectively selected 101 
patient stages- I, II, III with a 5-year history of breast cancer, 
who underwent treatment (operative: sectoral or complete 
resection, radiation therapy, chemotherapy, targeted therapy, 
hormone therapy) (Figure 1). The age of the patients ranged 
from 37 to 77 years (average age 55 years). The studies were 
conducted with SIEMENS cameras: Symbia intevo (Hybrid) 
and Symbia Evo. Radiopharmaceutical Technetium99m-methyl 
diphosphonate (99mTc MDP) was used for the research, which 
was administered Iv 500-750 mbq. The whole-body scan was 
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performed after 3 hours from injection. The table movement 
speed was 9 cm in 1 minute.  BS data were correlated with 
molecular subtype (Luminal-A, Luminal-B), stage, and grade. 
In doubtful cases BS results were correlated with MRI or CT.

Figure 1. Retrospectively selected 101 patient stages- I, II, III with a 
5-year history of breast cancer.

Results and Discussion.
101 patients who were diagnosed with breast cancer (stage 

I, II, III) in 2018 were selected according to our retrospective 
study. Bone scan data were  analyzed before and  after (5 
years) treatment. Histomorphology- Invasive ductal carcinoma 
revealed in 95% of patients, (the most frequent morphological 
form of breast cancer), while papillary and medullar carcinoma 
were detected in 5% of patients. 

In our study, luminal A was detected in 71 (70%) of 101 
patients, of which metastatic lesions of the bone system were 
found in 49 (34%) patients. Luminal B was detected in 29 (30%) 
of 101 patients, and metastatic lesions of the bone system were 
seen in 8 (9%) cases.             

From the patients diagnosed in the I stage, the metastatic lesion 
in the luminal A group was detected in a smaller number of 
patients (12 patients -40%) compared to the II,III stages, while 
the luminal B type was detected in the lowest (2 patients - 6%) 
number due to the absence of metastatic lesions (p=0.282).

Patients which were diagnosed in the II stage (83 patients- 
51%) number of them were more than in I and III stages verified 
patients.  Most of them were in group luminal A (71 patients 
-85,5%), metastatic lesion in the luminal A group was detected 
in most patients (43 patients -60,5%), while the luminal B type 
was detected in the lowest (12 patients – 14,4%) and metastatic 

Table 1. The luminal A form was detected in the majority of patients (38 
patients, 84.4%) and metastatic lesions were detected at the highest rate 
(30 patients-78.9%) compared which were revealed to other stages.
Molecular 
subtypes ER/PR metastasis %

Luminal A ER/ PR-+positive.
HER2- negative. 101→71 (70%)

Luminal B
ER/ PR-positive or one of them 
neg
HER2-positive (or HER2-neg)  

101→29 (30%)

Figure 2. Woman 55-year-old, 5 years ago diagnosis: breast cancer 
stage II, ductal-invasive carcinoma G2, ER/PR(+), Her2neu-neg, 
treatment: chemotherapy, hormone therapy, (5 years later), currently 
complains of pain in the spine and chest area. Bone scan shows 
multiple metastatic lesions.

lesions revealed in small number of patients (3 patients-  25%)
(p=0.022). 

The number of patients diagnosed in the III stage exceeded the 
number of I stage patients, but less than in the II stage patients. 
In III stage, the luminal A form was detected in the majority 
of patients (38 patients, 84.4%) and metastatic lesions were 
detected at the highest rate (30 patients-78.9%) compared which 
were revealed to other stages.  Luminal B type was detected in 
a small number (7 patients, 15.5%) of patients, and metastatic 
lesions were detected only in 1 patient (14.2%) (p=0.001) 
(Table 1).
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Figure 3. 42-year-old woman diagnosed with:  breast cancer 5 years ago, stage I, morphologically ductal-invasive carcinoma G2, ER/PR(+), 
Her2neu-neg, treatment was performed: right-sided sectoral resection, radiation therapy, hormone therapy (5 years), currently in control 
laboratory study revealed high level of oncomarker. In control research bone scan revealed focal uptake in vertebra C4 and L3 (mts?), additional 
was performed MRI which revealed mts damage in L3 and C4 osteophytes.

Figure 4. 39-year-old woman. Diagnosed: right breast cancer 5 years ago, stage IIb, morph: ductal-invasive carcinoma. Treatment was performed: 
right-sided mastectomy, chemotherapy, hormone therapy (5 years). Currently, in blood high level of onco-marker. BS revealed increased uptake 
in left femoral diaphysis probably the focus of MTS damage, a CT scan revealed damage to the cortical layer of the bone, biopsy revealed the 
presence of a metastatic lesion in the mentioned area.
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The percentage of distribution in multifocal metastatic lesions 
is as follows: chest and ribs 37%; Lumbar segment 26%, pelvis 
16%, limbs 15%, skull 6%. (Most often in the spine: chest -45%, 
waist -30%, neck -15, sacral area-10%).

Among the complaints, a large number of patients mentioned 
pain (80%) and limitation of movement (40%), according to 
our observation, pain was not always related to the degree of 
bone damages, but rather depended on the localization of the 
metastatic focus. Pain was mostly experienced by patients who 
had damage in the spine (thoracic, lumbar) and pelvic bones 
(Figures 2-4).
Conclusion.

Based on the above, we can conclude that due to the high 
sensitivity of the radionuclide study we were able to detect 
small metastatic lesion in the bone system.

Studies have shown that Luminal A occurs more often among 
hormone-positive tumors and is characterized by less damage 
to the bone system than Luminal B. prognostic value were 
determined in the case of Luminal A, the high probability of 
spreading the disease in the bone system was more noteworthy 
than in the case of Luminal B type.

Our research proved that most of patients where diagnostic in 
stage II, but metastasis was revealed in stage III, we have seen 
prognostic risk factor of bone metastasis in stage III. Taking into 
consideration molecular subtypes and stages of breast cancer 
is very important, as both of them are significant prognostic 
factors of disease, which might be helpful in the most cases. 
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ჰორმონოპოზიტიური ძუძუს კიბო: ძვლის 
მეტასტაზური დაზიანების განსხვავებული პროგნოზი 
მოლეკულურ ქვეტიპებში

შესავალი

კვლევის მიზანი იყო ძვლის მეტასტაზური დაზიანების 
სიხშირის განსაზღვრა ჰორმონოპოზიტიური ძუძუს 
კიბოს მოლეკულურ ქვეტიპებში, მკურნალობის 
შემდგომ მათში (სტადიების გათვალისწინებით) 
სტატისტიკური სიხშირის გამოვლენა.

მასალა და მეთოდები: რეტროსპექტულად შერჩეული 
იქნა 101 ქალი (I, II, III სტადიები; ჰორმონ-რეცეპტორ-
დადებითი), რომლებსაც ჩაუტარდათ ძვლის 
სკინტიგრაფია მკურნალობამდე და მის შემდეგ. 
კვლევა ჩატარდა რადიოიზოტოპური მივთიერებით- 
Tc99m MDP, ინტრავენური ინექციის შემდგომ 3 სთ-
ში. მონაცემები კორელირებული იყო მოლეკულურ 
ქვეტიპთან (Luminal-A, Luminal-B) და სტადიასთან.

შედეგები: მოლეკულური ქვეტიპებში და ძვლის 
მეტასტაზები გამოვლინდა შემდეგი სიხშირით:

I სტადიაში - 32 (20,0%) პაციენტი: ლუმინალ A - 30 
(93,7%) პაციენტი, მათ შორის მეტასტაზური დაზიანება 
12 (40%) შემთხვევაში; ლუმინალ B - 2 (6.2%) პაციენტი 
მეტასტაზებით 0 (0%) შემთხვევა (p=0.282).

II ეტაპი - 83 (51,9%) პაციენტი: ლუმინალ A = 71 (85,5%) 
პაციენტი, მათ შორის მეტასტაზებით - 43 (60,5%) 
შემთხვევა; ლუმინალ B - 12 (14.4%) პაციენტი; მათ 
შორის მეტასტაზებით -3 (25%) შემთხვევა (p=0.022)

III ეტაპი =45 (28.1%) პაციენტი: ლუმინალ A 38 (84.4%) 
პაციენტი, მათ შორის მეტასტაზებით - 30 (78.9%) 
შემთხვევა; ლუმინალ B - 7 (15,5%) პაციენტი; მათ შორის 
მეტასტაზებით - 1 (14.2%) შემთხვევა (p=0.001)

დასკვნა: სარძევე ჯირკვლის კიბოთი დაავადებულთა 
შორის ლუმინალურ A ქვეტიპს აქვს ძვლებში 
მეტასტაზების გავრცელების მაღალი ალბათობა, მაგრამ 
უფრო დადებითი პროგნოზი, ვიდრე ლუმინალ B ტიპის, 
რომელიც გაცილებით იშვიათი და მეტად აგრესიული 
მოლეკულური ქვეტიპია.

სარძევე ჯირკვლის კიბოს მოლეკულური ქვეტიპებისა 
და სტადიების გათვალისწინება ძალზე მნიშვნელოვანია, 
რადგან ორივე მათგანი დაავადების მნიშვნელოვანი 
პროგნოზული ფაქტორებია, უმეტეს შემთხვევაში 
ძალიან მნიშვნელოვანი იყოს პროგნოზის განაზღვრის 
კუთხით.

საკვანძო სიტყვები:
• მოლეკულური ქვეტიპს ლუმინალ- A აქვს მაღალი 

ალბათობა
მეტასტაზების გავრცელება ძვლოვან სისტემაში, 

ვიდრე ლუმინალ B ტიპის
• მოლეკულური ქვეტიპის ლუმინალ _A უფრო 

დადებითი პროგნოზი აქვს
დინამიური დაკვირვებისას, ვიდრე ლუმინალ B ტიპის.
Гормон-рецептор-позитивный рак молочной железы: 

разные прогнозы костного метастазирования среди 
молекулярных типов
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Абстракт
Целью исследования было определение вероятности 

повреждение костной системы среди гормон-рецептор-
позитивный молекулярных типав у женщин с раком 
малочной жилези.

Методы и материалы: Ретроспективно селекция било 
провидена 101 женщин (I, II, III стадии, гормон-рецептор-
положительные), У которых, до и после лечения была 
проведена сцинтиграфия костей. Исследование било 
провидена с радиофармпрепаратом Tc99m MDP, после 
внутривенной инекции. Данные сканирование сравнивали 
с молекулярными подтипоми (люминал-A, люминал-B) и с 
первоначальной стадией заболевания.

Результаты: По стадиям и молекулярным подтипам 
костные метастазы выявлены были:

I стадия- 32 (20,0%) больных: люминальный тип А - 30 
(93,7%) больных, из них с метастазами 12 (40%) случаев; 
люминальный тип Б - 2 (6,2%) больных с метастазами 0 
(0%) случаев (р=0,282).

II стадия - 83 (51,9%) больных: люминальный тип А 
= 71 (85,5%), из них с метастазами - 43 (60,5%) случая; 
люминальный тип Б - 12 (14,4%) больных; среди них с 
метастази -3 (25%) случая (р=0,022)

III стадия = 45 (28,1%) больных: люминальный тип А 38 
(84,4%) больных, из них с метастазами - 30 (78,9%) случаев; 
люминальный тип Б - 7 (15,5%) больных; среди них с 
метастазами - 1 (14,2%) случай (р=0,001).

Заключение: Среди больных раком молочной железы 
молекулярный тип люминал-А имеет высокую вероятность 
распространения метастазов в кости, но имеет более 
благоприятный прогноз, по сровнению с люминал тип- В, 
то есть гораздо более редкий и агрессивный молекулярный 
тип.

Учет молекулярных подтипов и стадий рака молочной 
железы очень важен, так как оба они являются важными 
прогностическими факторами заболевания, которые могут 
быть полезными в большинстве случаев.

Ключевые моменты
• Молекулярный тип люминал – А имеет высокую 

вероятность
распространение метастазов в костную систему, по 

сравнению с тип люминал В
• Молекулярный тип люминал _A имеет более 

положительный прогноз в
динамическое наблюдение, по сравнению с тип люминал B.
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