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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
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and review.
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articles. Tables and graphs must be headed.
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mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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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)

IIT 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
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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, IIT 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.

2018 year

ECGsgraem I Saisenns 2oy 5 yosss Dealmane

M Patients with metastasis

B Patients without metastasis

Figure 1. Retrospectively selected 101 patient stages- I, 1I, 11 with a
S-year history of breast cancer.

Results and Discussion.

101 patients who were diagnosed with breast cancer (stage
I, II, II) 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 ILIII 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
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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 %

ER/ PR-+positive.

HER2- negative.

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

HER2-positive (or HER2-neg)

Luminal A 101-71 (70%)

10129 (30%)
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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 I1I stage exceeded the
number of [ 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 I1I. 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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TI'opMoH-penenTop-NO3HTHBHBIA PaK MOJOYHOI KeJIe3bl:
pa3Hble NPOTHO3BI KOCTHOTO MeTACTA3HPOBAHHS CpeIH
MOJIeKYJISIPHBIX THIIOB

d3wmzeb  LobEgdado,
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AGcTpakT

Ienbto wnccrienoBaHust OBIJIO ONpeNeNeHHEe BEPOSATHOCTH
MOBPEkKIEHHE KOCTHOH CHUCTEMBI Cpeld TOPMOH-PELENnTOop-
MO3UTHBHBIA MOJICKYJISIDHBIX THIAB y JKEHIIMH C pPaKoOM
MaJIOUHOM JKUJIE3H.

Metonpl ¥ _Marepuanbl: PeTpocnekTHBHO cenekius Ouio
npoBuzaeHa 101 xenns (I, II, I ctanuu, ropmMoH-penenTop-
MOJIOKUTENbHBIE), Y KOTOPBIX, 0 M IOCiIe JeYeHUsl Oblia
npoBefeHa cuuHTHrpadus Kocreil. HMccnemoBanue OmII0
npoBuaeHa ¢ paauodapmnpenapatoM Tc99m MDP, mocie
BHYTPUBEHHOM MHEKIMU. [laHHBIE CKAHUPOBaHHE CPaBHUBAIIU
C MOJIEKYJISIpHBIMH ITOATUIIOMH (JIIOMHHAN-A, TIOMUHAN-B) 1 ¢
MepPBOHAYAIBHOM CTaIuCH 3a00JICBaHNU.

Pesynbratel: [lo cragusiM ¥ MOJNEKYJISPHBIM MOATHIIAM
KOCTHBIE METACTAa3bl BBISIBICHBI OBLITH:

I cramus- 32 (20,0%) GonbHBIX: TIOMHHANBHBIA TUO A - 30
(93,7%) 6onpHBIX, U3 HUX ¢ MeTacTazamu 12 (40%) cimyuaes;
moMHuHaNBHBIA THO b - 2 (6,2%) OonbHBIX ¢ MeTacTazamu (
(0%) cayuaes (p=0,282).

Il cramus - 83 (51,9%) OONBHBIX: JTIOMUHAIBHBIN THI A
= 71 (85,5%), u3 Hux ¢ meracrazamu - 43 (60,5%) cmyuas;
moMuHaNBHBIN THI b - 12 (14,4%) GONBHBIX; Cpeau HUX C
MeTacTtasu -3 (25%) cioyqas (p=0,022)

© GMN

III cragus = 45 (28,1%) OOMBHBIX: JTFOMUHAIBHBIA T A 38
(84,4%) OonbHBIX, M3 HUX ¢ MeTacTazamH - 30 (78,9%) ciyyaes;
moMuHaIBHBIN THO B - 7 (15,5%) OONBHBIX; cpeiu HHUX C
MeTactazami - 1 (14,2%) ciyqaii (p=0,001).

3akmrouenne: Cpenu OONBHBIX PAaKOM MOJOYHOH JKEJIe3bl
MOJIEKYJIIPHBIN THII JIIOMUHAN-A UMEET BBICOKYIO BEPOSITHOCTh
pacIpocTpaHeHHs] METacTa3oB B KOCTH, HO HMeeT Oolee
ONaronpUSATHBINA MPOTHO3, 0 CPOBHEHHIO C JIIOMUHAJT THI- B,
TO €CTb Topa3io OoJiee PeKHii U arpeCCUBHBIN MOJICKYIISIPHBIH
THII.

VYder MONEKyJISpHBIX MOJATHIIOB U CTaAMH paka MOJOYHOMN
JKeJIe3bl OYeHb BaXKEH, TaK Kak 00a OHU SIBJIAIOTCS Ba)KHBIMU
MIPOTHOCTUYECKUMH (pakTOpaMu 3a00JIeBaHMUs, KOTOPHIE MOTYT
OBITH ITOJIC3HBIMH B OOJIBITMHCTBE CITyYaeB.

KntoueBbie MOMEHTBI

* MonekynspHbId THI JIOMHHAal1 — A HUMEET BBICOKYIO
BEPOSATHOCTh

paclpoCTpaHEHHE METACTa30B B KOCTHYIO CHCTEMY, IIO
CpaBHEHHIO ¢ THII TIOMHHaNI B

e MonekynspHbIli THI JTIOMHHAI
MIOJIOKUTEIBHBIHN IPOTHO3 B

JIMHAMHYECKOE HaOJF0JIEHHE, TI0 CPABHEHHIO C THIT JTIOMHUHAT B.

A wumeer Oomnee
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