ISSN 2313-6693 (Print)
ISSN 2313-2396 (Online)
YOK 61

@
KARAZIN UNIVERSITY BicHuk XapkKieCbKOro HauioHansHoro
CLASSICS AHEAD OF TIME yHiBepcuTeTy imeHi B.H. Kapasina

Cepis MEOUUWHA

No. 1(52)
Tom 33 (2025)
Volume 33 (2025)



HAYKOBO-MPAKTUYHE BUAQHHS

BICHUK
XApKiBCbKOro HAWIOHAABHOrO
yHiBepcuTeTy imeHi B.H. KapasiHa.
Cepis MEAULLUHA

ARARI ST https://ukrmedsci.com/index.php/visnyk

ITIACYIA, O SYTIEPEMGITAS SAC

3acHOBHMK i BuaaBeLb XapKiBCbKMIN HaLiOHaNbHUIN yHIBEPCUTET
TOM XXXI” imeHi B.H. KapasiHa MiHicTepcTBa 0CBiTM i Hayku YkpaiHu

1 (52) | 2025 3acHoBaHo 1992 poky

MepiognyHicTb BUXoay — 6 pasiB Ha pik

ISSN 2313-6693 (Print)

ISSN 2313-2396 (Online) M - MIHICTEPCTBO
‘ OCBITU I HAYKH
YAK 61 YKPATHU
YHiKaAbHUM Npedpikc DOI BxoguTb ao MNepeniky HaykoBMX ApYyKOBaHUX
BMACGBHMLLTBA XXYPHAAY: haxoBux BUAAHb YKpaiHn (kaTteropis «by»),
10.26565 y SKUX MOXYTb Ny6nikyBaTucsa pesynsratv guceprauiiHux pobiT

B ranysi 3HaHb «22 — OxopoHa 3g0poB’a» ([jogaTok 4 o Haka3sy
MinicTepcTBa ocBiTu i Haykn YkpaiHu Big 02.07.2020 p. Ne 886)
3ATBEPAXKEHO A0 APYKY 3a crneyianbHocTamun: «222 — MeguumHay
ByeHoto paaoto
XOAPKIBCbKOrO HALIOHAABHOTO
yHiBEpPCUTETY
imeHi B.H. KapasiHa MiHictepcTtea
OCBITU | HAYKM YKPQiHM
(npoTokoa Ne7 Bia 24.02.2025 p.)

|AEHTUdDIKATOP Meaia e
y Peectpi cy6'ekTis
y cdpepi meaia: R30-04449 =
(PiLueHHs Ne 1538 Bia 09.05.2024 p. 1
HawuioHaAbHOI paam YkpaiHu TEL]

3 MMTAHb TEAEOQYEHHS

i POAIOMOBAEHHS.

[MpoTokoA Ne 15)

CBIAOLLTBO NPO BHECEHHS
Cy6’eKTa BMAOBHMYOI CMIPABK
AO AEPXKABHOIO peeCTpy
BMAQBLLIB, BUTOTOBAIOBOMIB
i PO3NOBCIOAXKYBAYIB
BUACQBHMYOI MPOAYKLII
cepis AK Ne 3367 8ia 13.01.2009 p.

AAPECA PEAAKLLT:
MOMAQH CBoBOAM, ByA. 4,
M. Xapkis, 61022, YkpaiHa

TeA./doakc: +38 (057) 702-04-55
e-mail: ukrmedsci@gmail.com,
journal.medicine@karazin.ua KoHTEHT aAocTynHMI 30 AileHsieto Creative Commons «Aftribution» 4.0

Po6oTa peAaKLIMHOT KOAETIT OPIEHTOBAHA HO HOPMM TA MPUHLMMKU
International Committee of Medical Journal Editors


https://ukrmedsci.com/index.php/visnyk
mailto:ukrmedsci@gmail.com
mailto:journal.medicine@karazin.ua

BicHuk XapkKiBCbKOro HaLjioHanbLHOro yHiBepcuTteTy imeHi B.H. KapasiHa. ISSN 2313-2396 (Online)
Cepist MegnumHa. 2025. T. 33. Ne 1(52). C. 114-123 ISSN 2313-6693 (Print)
The Journal of V.N. Karazin Kharkiv National University.

Series Medicine. 2025;33(1(52)):114-123

DOI: https://doi.org/10.26565/2313-6693-2025-52-10 m

YOK: 616.89-006.6:616-092

OCco6AMBOCTI TG NPOrHOCTUYHE 3HAYEHHS CTPOMMU
BTOPMHHO-HAGPAKOBUX PAKIB FPYAHOI 30AO3M

Binui O.M."2, https://orcid.org/0000-0001-6267-0331, e-mail: abely@ukr.net
AkoBuosa l.1.3, https://orcid.org/0000-0002-1027-9215, e-mail:docpathomorph@gmail.com
IeaxHo 1.B.3, https://orcid.org/0000-0002-5229-0068, e-mail: igorv.ivakhno@gmail.com

'[lepxxasHa ycmaHosa «IHcmumym meduyHoi padionoaii ma oHkonoeii im. C.I1. [puzop’esa
HauioHanbHoi akademii MeQuyHUX HayK YkpaiHu». Xapkie, YkpaiHa

2Xapkiecbkuli HauioHanbHUl yHisepcumem imeHi B.H. KapasiHa

MiHicmepcmea oceimu i Hayku YkpaiHu, Xapkie, YkpaiHa,

3Xapkiecbkuli HauioHanbHUl Medu4HuUl yHieepcumem

Minicmepcmea oxopoHu 300poe’st YkpaiHu; Xapkie, YkpaiHa

Peculiarities and prognostic significance of the stroma

Bilyi O.M."2,

Yakovtsova l.l.23,

Ivakhno 1.V.3,

KAlo4oBi cAaoBa:

BTOPUHHO-HAOPSIKOBWI pak rpyaHoOi 3a-
n03u; cTpoma; Mopdonorisi; NPOrHOCTUYHI
KpuTepii.

AAS KOPpEeCNOHAEHLI:

binut OnekcaHOp Mukonatioguy
[epxaBHa ycTtaHoBa «|HCTUTYT MeANYHOI
pagionorii Ta oHkonorii im. C.MN. Tpu-
rop’eBa HauioHanbHOi akagemii meanu-
HUX HayK YKpaiHuy;

Byn. [puropia Ckosopoau, 6ya. 82,
M. XapkiB, YkpaiHa, 61024;

e-mail: abely@ukr.net

© binut O.M., Slkosuoea I.1.,
lsaxHo 1.B., 2025

in secondary-edema breast cancers

https://orcid.org/0000-0001-6267-0331, e-mail: abely@ukr.net

https://orcid.org/0000-0002-1027-9215, e-mail:docpathomorph@gmail.com

https://orcid.org/0000-0002-5229-0068, e-mail: igorv.ivakhno@gmail.com

State Organization «Grigoriev Institute for Medical Radiology and Oncology
of the National Academy of Medical Sciences of Ukraine»; Kharkiv, Ukraine,
2V.N. Karazin Kharkiv National University

of the Ministry of Education and Science of Ukraine, Kharkiv, Ukraine
SKharkiv National Medical University

of the Ministry of Health of Ukraine, Kharkiv, Ukraine

PE3IOME

AkTyanbHicTb. BTopuHHO-HabpsikoBun pak rpyaHoi 3anosu (BHPI3) e Bysnosum
pakom rpyAHoi 3anosw, i cknagae 5-10% Bia PI3 Ta xapakTepusyeTbCa arpecvBHUM
KniHiYHUM nepebirom. OgHum 3 knovoBux dpakTopiB nporpecii PI'3 € ctpomanbHui
KOMMOHEHT, iKW 3HaXOAUTLCS Y NOCTIMHOMY B3aEMO3B’'AI3KY 3 PaKOBUMMU KNiTUHAMM.
MeTta poboTu — ygockoHaneHHs mMopdonoriyHMx KpuTepiiB QiarHOCTUKM Ta MPOrHo3y
nepebiry BHPI'3 Ha nigcTasi AocnigXeHHs KriHiko-MopdOonoriYHux Ta MOoneKynspHo-
6ioNOoriYHNX XapakTePUCTUK CTPOMASIbHOTO KOMMOHEHTA MyXIUH.

Matepianu Tta metogn. CdopmoBaHo Agi rpynu gocnigxeHHs: | rpyna — BHPI3 —
30 xBopwux, Il rpyna — 15 xBopux Ha MicLEBO-MOLUMPEHNIA paK rpyaHOI 3ano3u 6e3
Habpsky ctagii T3-4N1-3MO. Cepen pocnifgkyBaHux napametpiB Oynu: BigHOCHa
nnowa CTpoMu NyXMWH, i 3piNicTb, IMyHOKMITUHHA iHINbTPaUIs NyXnWHW, piBEHb
Backynspwusadii Ta ekcnpecii VEGF.

Pe3synbTraTn Ta ix o6roBopeHHs. [lepeBaxaHHA CTPOMW Haf NapeHXiMaTo3HUM KOM-
noHeHTom cnoctepiranocs B 60,0% xBopux Ha BHPI3 Ta B 46,6% XxBOpux Ha
HeHabpsikoBy chopmy paky rpygHoi 3anosu (HHPI3) (p > 0,05) Ta He acoujtoBanocs
3 MetactadyBaHHsAM BHPI3 (pisHuuss mix BHPI'3 3 nepeBaxaHHAM CTpoMu Ta
BHPI'3 3 HM3bKkMM BMICTOM CTPOMM 3a KpuTepieM meTacTadyBaHHS He [O0CTOBIpHa,
¥2 = 0,02, p = 0,8). Bci BHPI'3 3 He3pinoto cTpomoto Bynu meTactasyoummu.
[oBeneHa kopensuiiHa 3anexHiCTb MiXX MeTacTadyBaHHSAM Ta NPUCYTHICTIO HE3pinoro
Tuny ctpomu cepen BHPI3 (p < 0,05). NimdounTtapHa iHdinsTpauis paky mae
obmexeHe nporHocTnyHe 3HadeHHs. Ans BHPI3 nopisHsaHo 3 HHPI'3 6yB xapaktep-
HUMN BiNbll BMPaXKEHUA HeoaHrioreHe3 3a paxyHOK Oinbll BMCOKOrO MOKa3HMKa
winbHocTi MikpocyamnH (LLIMC) (p < 0,05) Ta ekcnpecii VEGF (p < 0,05).

BucHoBku. [ins BHPI'3 B nopiBHAHHI 3 HeHabpskoBuMM chopMamu € XapakTepHUM
Binbll BMPaXXeHU HeoaHrioreHes. Hespinuin Tun cTpomu acoujioBaBcst 3 MeTacTa-
3yBaHHAM BHPI3. BupaxeHicTb CTpOManbHOro KOMMOHEHTa Ta iMyHOKMITUHHA
iHpinsTpauis BHPI3 matoTe 06MexeHe NporHoCTUYHE 3HaYeHHS LWOAO MeTacTadyBaHHs
Ta NPUHanNexXHOCTi paKky A0 NEBHOrO iMyHOeHOTUMY.
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ABSTRACT

Background. Secondary edematous breast cancer (SEBC) is a nodal breast
cancer that accounts for 5-10% of breast cancer and is characterized by an aggressive
clinical course. One of the key factors in the progression of SEBC is the stromal
component, which is in constant interaction with cancer cells.

Purpose — of the study is to improve the morphological criteria for the diagnosis
and prognosis of SEBC based on the study of the clinical, morphological and
molecular biological characteristics of the stromal component of tumors.

Materials and methods. Two study groups were formed: Group | — SEBC — 30 cases,
Group Il — 15 cases with locally advanced breast cancer without edema of the
T3-4N1-3MO stage. Among the studied parameters were: the relative area of the
tumor stroma, its maturity, tumor immune cell infiltration, the level of vascularization
and VEGF expression.

Results. The predominance of stroma over the parenchymal component was
observed in 60.0% of SEBC and 46.6% of nonedematous breast cancer (NEBC)
(p > 0.05) and was not associated with SEBC metastasis (the difference between SEBC
with a predominance of stroma and SEBC with a low stroma content according
to the metastasis criterion is not significant, x> = 0.02, p = 0.8). All SEBC with
immature stroma were metastatic. A correlation between metastasis and the presence
of an immature type of stroma among SEBC was proven (p < 0.05). Lymphocytic
infiltration of cancer has limited prognostic value. SEBC was characterized by more
pronounced neoangiogenesis due to a higher SCMS index (p < 0.05) and VEGF
expression (p < 0.05) compared to NEBC.

Conclusions. For SEBC compared to non-edematous forms, more pronounced
neoangiogenesis is characteristic. Immature type of stroma was associated with
metastasis of SEBC. The severity of the stromal component, immune cell infiltration of
SEBC has limited prognostic value regarding metastasis and belonging of cancer to
a certain immunophenotype.

Bilyi OM, Yakovtsova I, Ivakhno IV. Peculiarities and prognostic significance of the stroma in secondary-edema
breast cancers. The Journal of V.N. Karazin Kharkiv National University. Series Medicine. 2025;33(1(52)):114-123.
DOI: https://doi.org/10.26565/2313-6693-2025-52-10

BCTYN

INTRODUCTION

BTopuHHO-HabpsikoBui pak rpygHoi 3anosu (BHPI'3)
€ MiCLEBO-MOLMPEHUM  BY3NOBUMW  PakoMm  pyaHOI
3anosu, wo cknagae 5-10% Big 3aranbHoi KinbkocTi PI3
Ta B NOPIiBHsIHHI 3 HeHabpsikosoto hopmoto PI3 (HHPI3)
XapakTepu3yeTbCa HWXYMM CTyneHeMm AudpepeHuiro-
BaHHS, BinbLLO BiAHOCHO KiNbKIiCTIO BUNaaKiB TpUnneT-
HeraTuBHUX OOPM, TipPWKUM  MOKa3HWKOM  3ararbHol
BMXMBAHOCTI, GiNbLL BUCOKMM PiBHEM €KCNpecii OKpeMmx
reHis, WO MaloTb BNMMB Ha MPOrHo3 nepebiry 3axsBopio-
BaHHA, 3okpema: Ki-67, PI3K/Akt, RhoC-GTPase,
E-kagrepuH, VEGF, PTGS2/COX2, ANGPT2/angiopoietin,
Towo [12, 16, 18].

Cepen paktopiB, wWo cnpusloTe  HOPMYBaHHIO
MornekynsipHo-6ionoriuHnx  xapaktepuctuk BHPI3 e
MiKPOOTOYEHHS, IKE CKNafaeTbCA i3 CNONYyYHO-TKAHUHHOIO
KOMMNOHeHTa, hibpobnacTiB, iMyHOKOMNETEHTHUX KNiTWH
Ta MikpocyauH [23]. B npoueci dopmyBaHHs Ta peop-
raHisauii cTpomMyn MNOCUMIOIOTLCA IHBa3WBHI BMacTUBOCTI
pakoBUX NYXNWH, 3MIHIOETLCA CKnag KNiTUH ekcTpaLento-
NAPHOrO MaTpUKCy, iX MOMNeKynspHo-bionorivHi xapakre-

Secondary-edematous breast cancers (SEBCs) are
locally advanced nodular breast carcinomas, accounting
for 5-10% of all breast cancer cases. Compared to
non-edematous forms (NEBCs), they are characterized
by a lower degree of differentiation, a higher relative
incidence of triple-negative subtypes, poorer overall
survival rates, and elevated expression levels of several
genes associated with disease prognosis, including: Ki-67,
PI3K/Akt, RhoC-GTPase, E-cadherin, VEGF, PTGS2/
COX2, ANGPT2/angiopoietin, among others [12, 16, 18].

One of the contributing factors to the molecular and
biological features of SEBCs is the tumor microenviron-
ment, which consists of the connective tissue stroma,
fibroblasts, immunocompetent cells, and microvascu-
lature [23]. During the formation and remodeling of the
stroma, the invasive potential of cancer cells increases,
the composition of extracellular matrix (ECM) cells
changes, as do their molecular-biological properties and
signaling pathway cascades [2, 5, 25]. The tumor stroma
itself significantly influences the biological behavior
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PUCTUKKM, Kackagu curHanbHux wnsxie [2, 5, 25]. Came
CTPOMa pakoBMX MNyXNUH Mae BNAMB Ha GionoriyHy
NnoBefiHKy Ta NpOrHo3 nepebiry 3axBOPIOBaHHSA Ta BU-
3Hayae YyTnuBICTb paKy A0 TapreTHoi Tepanii [3, 7, 8, 23].

MeTta po6oTu — ygoCKOHaneHHs MOpgONOrivYHNX
KpuTepiiB fiarHocTukn Ta nporHo3y nepebiry BHPI3
Ha nigcTaBi [OCNILXEHHS KNiHIKO-MOPGONOriYHUX Ta
MOMEKYNsipHO-6ioNoriYHNX XxapakTepUCTUK CTPOMarbHOro
KOMMOHEHTA MyXIVH.

MATEPIAAU TA METOAU AOCAIAXEHHSA

[NpoBeneHo natomopdonoriyHe JochigKeHHNA 45 xBo-
puX Ha pak rpyaHoi 3anosu (PIr3), wo 6ynu npoonepoBaHi
y [epxaBHin ycTtaHoOBi «IHCTUTYT MeauuyHOI pagionorii
Ta oHkonorii im. C.IM. Mpurop’eBa HauioHanbHoT akagemii
MeandHux Hayk YkpaiHu» B nepiog 2015-2019 pp.

MauieHTok Byno posnogineHo Ha Agi rpynu: | rpyny
pocnigxeHHst cknanu 30 xBopux Ha BHPI'3 (T4bN0-3MO),
cepepHin Bik 57,8 * 4,1 poky Ta Il rpyny (koHTponio) —
15 XxBOpUX Ha MicLEBO-NOLWUPEHUIN paK rPyagHOI 3anosun
6e3 Habpsiky (T3-4N1-3MO0), cepenHin Bik 56,8 + 6,3 poky.

Poamip nyxnuHM BM3Ha4yaBcs 3a AaHUMM MOpPAO-
noriyHoro pgocnimkeHHs. Y | rpyni cepegHin giametp
nyxnuH ctaHosuB 5,1 + 0,8 cm, npu usomy y 63,4% Bu-
nagkis pgiametp nyxnuH 6yB go 5 cm, a y 36,6% —
6inbwe 5 cm. Y Il rpyni cepenHin giametrp nyxnuH cra-
HoBvB 4,8 + 0,7 cM, Npu LbOMY y NepeBaxHoi GinbLuocTi
BMMNagkie, a came y 66,6% (10/15) giameTp nyxnuH 6yB
meHwe 5 cm, noHag 5 cm —y 33,3% (5/15).

3a rictonoriyHoto copmoto 90% MyxnMH XBOPWUX
| rpynn Gynv npencTtaBneHi NPOTOKOBOK KapLUMHOMOL,
10% - 4acTo4ykoBOW. Y Trpyni KOHTPOSM MNPOTOKOBWM
pak 6yno piarHoctoBaHo y 86,6% BwnagkiB, 4YacTou-
koBuii —y 13,4%.

3a crtyneHem pudepeHuitoBaHHa B | rpyni 90%
Bunagkie manu G3 (HusbkogmndepeHuiioBaHuin), 10% —
G2 (nomipHogndepeHuinosaHuii). B Il rpyni nepeBaxas
cTyniHe G3, wo cknano 86,6% Bunagkis.

3a pgaHumm imyHorictoximiyHoro gocnigxeHHs (IMFX)
Tpunax-6ionTatiB y | rpyni gocnigXeHHst noMiHanNbHUNA
Tmn A cknas 13,3% (4 Bunagku), nomiHanbHum tun B —
43,3% (13 BunagkiB), Tpuyi HeratuBHWi TMN — 26,7%
(8 Bunagkis) Ta HER 2-no3utnsHuin — 16,6% (5 Bunaakis).
Y rpyni KOHTPOMO — fntoMiHaNbHWn TMn A BCTaHOBMEHO
B 33,3% (5 BunagkiB), nomiHanbHun Tun B — B 53,3%
(8 Bunagkis), HER 2 ta Tpuyi HeratmBHui Tvnu B 6,6%
(1 BUNagoK) KOXeH.

Ycim nauieHnTtkam | Ta Il rpynn Byna npoBeaeHa Heo-
ap’toBaHTHa noniximiotepanisa (HAMXT). 10 nauieHTok
| rpynu oTpumanu Tepanito peHcenekcom. HYacTtkoBa Bia-
nosiab BHPI'3 Ha npoBegeHe nikyBaHHA cnocTtepiranacs
y 63,4% (19 Bunapkis) nauieHTok Ta 'y 36,6% (11 Bunaakis)
BinOynacs crabinisauis npouecy (y LOCNifKEeHHS He BXO-
OVnv BUNagKuy 3 NOBHUM TepaneBTUYHMM NaToMopdO30M).

Pr3 (I ta Il rpyn pocnigxeHHst) Oynu posanoginexi
Ha Ti, WO ManuM BUPaXKEHUN CTPOMarnbHWUIA KOMMOHEHT
(50% Ta Ginble Big 3aranbHOi MAOWi MyXNWHW) Ta
3 HW3bKAM piBHEM BMICTYy cTpoMu (< 49% nnowi nyx-
nuHn). Takox PI3 6ynu posnogineHi Ha Tpu Tunu 3a
XapaKkTepuUCTUKOK 3pinocTi cTpoMu. [yxnnHK 3 Hespinoto
CTPOMOK Manu nepeBaXaHHs TOHKMX KOnareHoBUX
BOJIOKOH, $IBULLA MIiKCOMaTo3y, BMCOKY KIITUHHICTb 3a

and clinical prognosis of the disease and determines the
sensitivity of the cancer to targeted therapies [3, 7, 8, 23].

Objective — is to improve the morphological criteria
for the diagnosis and prognosis of the clinical course
of secondary-edematous breast cancer (SEBC) based on
the analysis of the clinical-morphological and molecular-
biological characteristics of the tumor stromal component.

MATERIALS AND METHODS

A pathomorphological study was conducted on
45 cases of breast cancer (BC) in female patients
who underwent surgery at the State Organization
«Grigoriev Institute for Medical Radiology and Oncology
of the National Academy of Medical Sciences of Ukraine»
during the period from 2015 to 2019. The patients were
divided into two groups: Group | included 30 patients
with secondary-edematous breast cancer (SEBC)
(T4bNO0-3M0), with a mean age of 57.8 + 4.1 years,
and Group Il (control group) — 15 patients with locally
advanced non-edematous breast cancer (T3-4N1-3M0),
with a mean age of 56.8 * 6.3 years.

Tumor size was determined based on morphological
examination data. In Group |, the mean tumor diameter
was 5.1 + 0.8 cm, with 63.4% of cases having a diameter
up to 5 cm, and in 36.6% — more than 5 cm. In Group I,
the mean tumor diameter was 4.8 + 0.7 cm; in the vast
majority of cases, namely in 66.6% (10/15), the diameter
was less than 5 cm, and in 33.3% (5/15) — more than 5 cm.

Histologically, 90% of cancers in Group | were
ductal carcinomas, while the remaining 10% were
lobular. In the control group, ductal carcinoma was
diagnosed in 86.6% of cases, and lobular — in 13.4%.
By degree of differentiation, 90% of Group | cases were
G3 (poorly differentiated), and 10% — G2 (moderately
differentiated). In Group I, G3 tumors predominated,
comprising 86.6%.

According to immunohistochemical (IHC) analysis of
core needle biopsies, in Group | the luminal A subtype
accounted for 13.3% (4 cases), luminal B — 43.3%
(13 cases), triple-negative subtype — 26.7% (8 cases),
and HER2-positive — 16.6% (5 cases). In the control
group, luminal A was identified in 33.3% (5 cases),
luminal B — in 53.3% (8 cases), HER2-positive and
triple-negative subtypes — in 6.6% (1 case) each.

All patients in both Group | and Group Il received
neoadjuvant polychemotherapy (NAPCT). Additionally,
10 patients in Group | received therapy with Rexin-G.
A partial response of SEBC to the administered
treatment was observed in 63.4% (19 cases) of patients,
and in 36.6% (11 cases) stabilization of the disease
was achieved (cases with complete therapeutic patho-
morphosis were not included in the study).

Breast cancers (Groups | and IlI) were classified as
having a pronounced stromal component (50% or more
of the total tumor area) or low stromal content (< 49% of
the tumor area). BCs were also divided into three t
ypes according to stromal maturity characteristics.
Tumors with immature stroma exhibited predominance
of thin collagen fibers, myxoid changes, and high
cellularity due to active fibroblasts. Mature stroma was
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paxyHOK akTUBHWUX pibpobnacTiB. 3pina cTpoma xapak-
Tepu3yBanacb BWKIIOYHO TPyOGMMM KONareHoBUMW BO-
NOKHaMK, MPUCYTHICTIO B Manii KinbkocTi gibpouuTis,
BiACyTHiCTIO ¢hibpobnacTiB, NPUCYTHICTIO QiNSAHOK CTPOMU
pybuesoro Burnsay. PI3 3i amilwwaHum (abo npomixkHMM)
TMNOM CTPOMW XapaKTepu3yBanucb MPOMIKHUMU Xapak-
Tepuctukamu. [1o pakiB 3 He3pinow CTPOMOI YBINLLNM
BUNaZKM 3i 3MilL@HUM TUMOM CTPOMMW, TOOBTO HasIBHICTIO
SIK He3pinoi, Tak i npomixxHoi abo 3pinoi cTpomMu, npoTte
HasiBHICTb [LiNSIHOK YiTKOrO MiKCOMaTo3y Ta HOBOYTBO-
PEHUX MYXKMX KOMareHoBUX BOJIOKOH i3 XaOTUYHUM iX
po3TallyBaHHSAM [aBano 3Mory BiAHOCUTW pak o rpynu
3 HEe3pinoK CTPOMOI0.

OuiHka piBHS iH(binbTpaLii 3piicHIoBanach i3 ypaxy-
BaHHSAM CEepeaHbOro PiBHSA MPUCYTHOCTI CTPOMarbHKX MiM-
douMTIB 3rigHO 3 MiXkHapogHUMK pekoMeHaauismm [20].

Pr3 1 ta Il rpyn 6ynu Takox po3nogineHi Ha Ti, Wwo
MalTb BUCOKMI piBeHb tumor-infiltrating lymphocytes
(TILs) — Ginbwe 60% Ta Ti, WO MawTb HU3bLKMA Ta
noMipHwui pieeHb TILs — meHLwe 60%.

LWinbHicte MikpocyauH (LUMC) PIr3 (I ta Il rpynm)
obpaxoByBanM 3 BW3HAYEHHAM abCOMKOTHOI KiNbKOCTI
CyauMH B noni 30py Mikpockona 3a metogom hot spot
(BiNSHOK NYXNMHKU 3 HAaNBINbLUMM piBHEM BackKynsipu3allii)
npu 36inbweHHi x400. [Ons BU3HAYEHHSA CYOUH iMYHO-
ricToximiyHum meTtogom (IMX) BUSBNANM eHJoTeNIN 3 BUKO-
pUCTaHHSAM MOHOKIoHanbHuX aHTuTin (MKAT) no CD34.

Ekcnpecis VEGF Gyna po3nogineHa Ha HeraTuBHY,
+ — npu peakuii 1-33% NyXNUHHWUX KNITUH, ++ — pe-
akuii 34-66% kniTnH Ta +++ — peakuii 6inbw 3a 66%
PaKoBUX KNITUH.

Matepian nauieHTok dpikcyBanm B 10% po34nHi
HelTpanbHoro 3abydepeHoro dopmaniHy npoTsrom
12-Tn roguwH, nicnst NPOBOAKM 3a CTaHAAPTHOK MeToau-
Kol MaTepian 3anveanu B napacdiH. MNMapadiHoBi 3pi3n
nicns 3abapBneHHsA remaTokCuniHOM Ta e03vHOM niaaa-
Banu TiCTOMOMYHOMY [OOCHIAXEHHIO MpU  BUKOPUC-
TaHHi Mmikpockona Primo Star, o6’ektusm x 4, x 10, x 40,
x 100, x 400.

Bio nauieHTOK oOTpuMMaHo iHpopMOBaHy 3rogy Ha
y4yacTb Yy gocnigxeHHi. [NposeaeHi gocnigXeHHs cxBaneHi
KOMITETOM 3 MeAauyHoi eTukn [epxaBHOi ycTaHOBU
«IHCTUTYT MeamyHOI pagionorii Ta OHKoNorii  iMeHi
C.M. Tpurop’eBa HauioHanbHOI akagemii Mean4HUX
HayK YkpaiHu».

CratuctnyHy o006pobKy pesynbraTiB  [OCHimMKEHHS
npoBoaMnM 3 BUKOpUCTaHHAM naketa «MedCalc»
(Version 20.009, trial). Ons oOuiHKM 3B’sI3Ky MiXX O3Ha-
KaMy BUKOPUCTOBYBanM TOMHUM KpuTepin diwepa
Ta HenapameTpu4yHuUi KpuTepin Xxi-kBagpaT [lipcoHa.
OTpvMaHi 3HaYeHHsI MOKa3HWKIB TIpyn [AOCHiMKEHHS
npeacraBneHi 3 po3paxyHKOM CepedHbOi  BEMUYMHU
Ta i noxubku. CTaTUCTUYHO 3HAYYLIMMU BBaxanu
pesynbrati npu p < 0,05.

PE3YABTATU TA iX OBFOBOPEHHS

PI'3 manwu pi3Huii CTyniHb NPUCYTHOCTI CTPOMarbHOro
KOMMOHEHTa, WO MOXe 3anexartu Big rictotuny PI3,
Bignosiai Ha HAIXT, ocobnuBocTel cekpelii pako-
BUMU KNiTUHaMN akTopiB POCTY, iHBa3MBHUMKU Bnac-
TUBOCTSIMM MYXITMHW, NPOAYKLUIEID MaTPUKCHUX Kona-
reHas Ta (QakTopiB, 3anyyeHUX Yy pemMoAerntoBaHHSA
eKCTpaLentonsapHOro matpukcy [24].

characterized by exclusively coarse collagen fibers,
few fibrocytes, absence of fibroblasts, and areas
resembling scar tissue. BCs with mixed (intermediate)
stroma displayed transitional features. Cases with
immature stroma included those with a mixed stromal
type, where the presence of both immature and
intermediate or mature stroma was observed, but the
presence of distinct myxoid areas and newly formed
loose collagen fibers arranged chaotically allowed these
tumors to be classified as having immature stroma.

The level of lymphocytic infiltration was assessed
based on the average presence of stromal lymphocytes
according to international recommendations [20].

BC cases in Groups | and Il were divided into
those with a high level of tumor-infiltrating lymphocytes
(TILs) — more than 60%, and those with low to moderate
levels — less than 60%.

Microvessel density (MVD) in BC (Groups | and Il)
was calculated by determining the absolute number
of vessels per microscopic field using the hot spot
method (areas of the tumor with the highest vascu-
larization) at x400 magnification. For vessel identifi-
cation, an immunohistochemical method was used to
detect the endothelium with monoclonal antibodies
(mAbs) against CD34.

VEGF expression was graded as negative, + (1-33%
of tumor cells reactive), ++ (34-66% of cells), and
+++ (more than 66% of cancer cells).

Tissue samples from patients were fixed in 10%
neutral buffered formalin for 12 hours, processed using
standard protocols, and embedded in paraffin. Paraffin
sections stained with hematoxylin and eosin were
examined histologically under a Primo Star microscope
using objectives x 4, x 10, x 40, x 100, x 400.

Informed consent was obtained from all patients
for participation in the study. The study was approved
by the Ethics Committee of the State Organization
«Grigoriev Institute for Medical Radiology and Oncology
of the National Academy of Medical Sciences of Ukraine».

Statistical analysis of the study results was performed
using the MedCalc software package (Version 20.009, trial).
Fisher's exact test and Pearson’s chi-square non-
parametric test were used to assess relationships
between variables. The obtained indicator values
for the study groups are presented as mean values
with standard error. Results were considered statistically
significant at p < 0.05.

RESULTS AND DISCUSSION

Breast cancers demonstrated varying degrees of
stromal component presence, which may depend on the
histological subtype of the tumor, response to neo-
adjuvant polychemotherapy (NAPCT), secretion patterns
of growth factors by tumor cells, the invasive potential of
the tumor, production of matrix metalloproteinases, and
factors involved in extracellular matrix remodeling [24].
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MepeBaxeHHs1 CTpoOMaribHOro KOMMOHEHTa cnocTepi-
ranocb B YCix TpbOX Bunagkax yactodkooro BHPI3 Ta
B 16 i3 19 BunagkiB nNyxnuH 3 4acTKOBOW BiAMOBIA-
ato (PR) Ha HAMXT. 3aranom BHPI'3 3 BupaxeHum cTpo-
MarnbHUM KOMMOHeHTOM cnocTepirasca B 60,0% (18/30)
BMNAAKIB, TOAi SK KiNbKICTb CNOCTEPEXEHD 3 BUPAKEHUM
CTPOMarbHUM KOMMOHEHTOM Yy rpyni MOpiBHAHHA Oyna
MeHLUoto Ta ctaHoBuna 46,6% (7/15) (p > 0,05).

Ak BugHO 3 Tabnuui 1, metactasytodi BHPI'3 manu
NPaKkTUYHO Ty camy MOy CTPOMaribHOro KOMIMOHEHTa,
WO W HemeTacTasylodi, NpoTe npocTexyBanacb u4iTka
TeHOeHUia p[o Oinbwoi kinbkocTi Bunagkis BHIP3
3 nepeBa)kaHHsSIM CTPOManbHOro KOMMOHEHTa cepef
HentoMiHanbHUX pakiB Ta 0cobnMBo cepend pakiB 3 Tpudi
HeraTMBHUM iMyHOeHoTMNoM. Tak cepen 8 Bunagkis
BHPI3 3 Tpuyi HeraTuBHWUM iMyHOHEHOTUMOM BUPAXKEHUIA
CTpPOMarbHUi KOMMNOHEHT OyB Bia3HayYeHu B 87,5% (7/8),
Todi SIK cepep iHWMX TuNiB (MomiHanbHMx Ta HER?2)
B 50,0% (11/11). MNOpPIBHAHHS LMX TPyN 3 PO3PaXYHKOM
KpuTtepito 2 MNipcoHa nokas3ano BiACYTHICTb CTaTUCTUYHO
3Hadywoi 3anexHocti (p = 0,06), wWwo moxe 6yTn
3YMOBIIEHO HEOCTaTHLO BEMNMKOK BUBIpPKOLO.

Predominance of the stromal component was
observed in all three cases of lobular SEBC and in 16 out
of 19 cases with partial response (PR) to NAPCT.
Overall, SEBCs with a pronounced stromal component
were observed in 60.0% (18/30), whereas the number
of cases with a pronounced stromal component in the
comparison group was lower — 46.6% (7/15) (p > 0.05).

As shown in Table 1, metastatic SEBCs had approxi-
mately the same stromal area as non-metastatic tumors.
However, a clear trend was observed toward a higher
number of SEBC cases with predominant stromal
component among non-luminal cancers, particularly
in tumors with a triple-negative immunophenotype.
Among 8 cases of SEBC with a triple-negative immuno-
phenotype, a pronounced stromal component was
present in 87.5% (7/8), whereas among other types
(luminal and HER2-positive), it was found in 50.0% (11/22).
Comparison of these groups using Pearson’s chi-square
test did not show a statistically significant association
(p = 0.06), possibly due to the small sample size.

Tabnuus 1. MNopiBHAHHSA BHPI'3 3 nepeBa)xaHHSM CTPOMM Ta 3 HU3bKMM BMICTOM CTPOMM 3a OKPEMUMU O3HaKamm
Table 1. Comparison of SEBCs with predominant stroma and low stromal content based on selected characteristics

BHPI'3 3 BupaxeHum BHPI'3 3 H13bkuMm
CTpOMarnbHUM KOMMNOHEHTOM BMiCTOM CTpPOMM BiporigHicTb
OasHaku / Characteristics SEBC with pronounced SEBC with low Statistical significance
stromal component, stromal content, p <0,05
n=18 n=12

MeTtacTtasytoui / Metastatic 13 (72,2%) 9 (75,0%) x> =0,02
HewmeTtacTaaytoui / Non-metastatic 5 (27,7%) 3 (25,0%) p=0,8
JtomiHanbHi / Luminal 10 (55,5%) 3 (25,0%) =2
HentominanbHi / Non-luminal 8 (26,5%) 9 (75,0%) p=0,09
Tpwi Heratushui T1n / Triple-negative type 7 (38,9%) 1(8,3%) Y2 =34
NMiominanbHi + HER2 / Luminal + HER2 11 (61,1%) 11 (91,6%) p=0,06

TakMM 4uHOM, O6inblua KinNbKiICTb BWMNAAKIB  pakiB
HenioMiHanbLHOro TUMy Ta 3 TPWMi HEraTMBHUM iMYHO-
hEeHOTUNOM MOSACHIOE HEe3HayHe nepeBaxaHHs pakiB 3
BUPaXeHNM CTpOManbHUM KoMnoHeHTom cepen BHPIT3
B MOPIiBHAHHI 3 rpynoto HHPI'3, npoTte nokasHmK BigHOCHOT
NMoLLi CTpOMU Mae obMexxeHe NMPOrHOCTUYHE 3HAYEHHS.

OTpuMaHi Hamu AaHi 36iratoTbCst 3 AaHUMU HAYKOBOT
nitepatypu. Tak, 3a paHumu Hagenaars S et al. [9]
meTactadyBaHHa PI3 He 3anexwuTb Big fumor-stroma
ratio (TSR). lNpote TSR € kputepiem edeKTUBHOCTI
HAMXT cepen HER-2 HeraTvBHMX nyxnuH, a came PI3
3 HM3bKMM BMICTOM CTPOMM MaloTb Kpally Bignosigb
Ha HATMXT. OTpumaHi pesynstaT HaBOAATbL Ha nNpu-
NyWEHHS, WO NyXNIMHHA CTPOMa BWKOHYE 3axMCHY [0
NyXNuvH OYHKLiI0 Ta Hagae MOXMMBICTb PakOBUM KMiTW-
HaM YHWKaTu il npoTMnyxnuHHKMX npenaparis [9, 19].

Cnony4YHO-TKaHWHHUI KOMMOHEHT Mae XapakTepuc-
TUKN OCOBNMBOCTEN OpieHTauii KonareHOBWX BOMOKOH,
CTYNiHb 3PINocTi, HAasABHOCTI BTOPUHHMX AUCTPOMIYHUX
3MiH, 30kpema rianiHody Ta OGiomiHepanisauii, KNiTWUH-
HOro cknagy.

Ha pucyHkax 1 Ta 2 nokasaHi BHPI'3 3 pgsoma
MPUHLUMMNOBO Pi3HUMU TUMaMWU CTPOMW: Y MNEPLUOMY —
CTpoMa MOIoAa, npeacraBneHa HOBOYTBOPEHUMW KOna-
reHOBMMM BOSfIOKHaMK, LO MalTb OpieHTauilo napa-

Thus, the higher number of non-luminal and triple-
negative cases explains the slight predominance of
tumors with a pronounced stromal component among
SEBCs compared to NEBCs. However, the relative
stromal area has limited prognostic value.

These findings are consistent with data from the
literature. According to Hagenaars S. et al. [9], BC meta-
stasis did not correlate with tumor-stroma ratio (TSR).
Nevertheless, TSR is a criterion for assessing NAPCT
effectiveness among HER2-negative tumors, specifically
indicating that BCs with low stromal content tend to
respond better to NAPCT.

The results suggest that tumor stroma may play
a protective role for the tumor, enabling cancer cells
to evade antitumor agents [9, 19].

The connective tissue component displays various
characteristics, such as collagen fiber orientation,
degree of maturity, presence of secondary dystrophic
changes (e.g., hyalinosis and biomineralization), and
cellular composition.

Figures 1 and 2 illustrate SEBCs with two fundame-
ntally different stromal types: in the first, the stroma is
immature, represented by newly formed collagen fibers
oriented parallel to tumor complexes and active
fibroblasts; in the second, the stroma exhibits an inter-
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nenbHO [0 KOMMJEKCIB PaKkoBMX MYyXMWH, aKTUBHUMU
dibpobnactamu; y gpyromy — cTpoMa 3 MNPOMDKHUM
CTyneHem 3pinocTi, MiCTUTb nepeBaxHO ibpobnacTu,
KonareHoBi BOMOKHA MOTOBLUEHi 3 fABULWAMW rianiHo3y,
Opi€EHTAaLisl KonareHOBMX BOJTIOKOH Moxe OyTu nepnex-
OVIKYNSPHO 0 NapeHXiMaTo3HMX KOMIIEKCIB.

Yo el S

N_-.j .--'t o
» heRl &y

Puc. 1. PI'3 3 ginsiHkolo BNacHOi MONoaoi CTpoOMM.
3abapBreHHs reMaToKCUNiHOM Ta €o3unHoM, 36. X400
Fig. 1. BC with an area of native immature stroma.
H&E staining, magnification x 400

Yacto BHPI'3 manu 3miwaHy CTpoMy 3 NPUCYTHICTIO
SIK MOmNofoi MNyXKOi CMOmy4yHOi TKaHWHW, Tak i OinbLu
3pinoi, rpyboi, 3 sABuwamMu rianiHody. Monoga ctpoma
crnocTepiranacb YacrTile Ha nepudepil NyxnMHU B 30HaX
iHBA3MBHOrO POCTY, MPOTE B OKpEMWX Bunagkax rpyouii
rianiHo3 OyB Big3Ha4YeHW NO BCiA NMOLL MEepPBUHHOI
nyxnuHu. Came ibposyBaHHs, rianiHo3 i HaBiTb ApibHO-
BOrHUWEBa neTpudikaudis cnoctepiranuce B PI3, wo
Manu nikyBaneHUn natoMmopdo3. Takox cepeq 4acTou-
koBux PI'3 monoaa nyxka ctpomMa 6yna BiacyTHS.

Ak BuaHO 3 Tabnuui 2, BHPI'3 manu gewo Ginblie
BMNAOKIB 3 He3pinow Ta MNPOMIKHOK CTPOMOK 3a
paxyHOK MEHLUOl KiNbKOCTi 3i 3pinow  CTPOMOIO,
NpoTe Pi3HMUS HEe LOCTOBIpHA.

mediate degree of maturity, composed mainly of fibro-
blasts, thickened collagen fibers with signs of hyalinosis,
and collagen fiber orientation may be perpendicular
to parenchymal complexes.

Puc. 2. lNaniHo3 ctpomun PI3.
B3abapBreHHs reMaToKCUNiHOM Ta €03nHoM, 36. X400
Fig. 2. Stromal hyalinosis in BC.

H&E staining, magnification x 400

SEBCs frequently exhibited mixed stroma, com-
bining areas of immature loose connective tissue and
more mature, dense tissue with features of hyalinosis.
Immature stroma was more commonly observed at the
tumor periphery in zones of invasive growth; however,
in some cases, coarse hyalinosis extended throughout
the entire area of the primary tumor. Fibrosis, hyalinosis,
and even focal microcalcification were seen in BCs
exhibiting therapeutic pathomorphosis. Additionally, in
lobular carcinomas, immature loose stroma was absent.

As shown in Table 2, SEBCs had a slightly higher
number of cases with immature and intermediate stroma
due to a lower number of cases with mature stroma,
though the difference was not statistically significant.

Tabnuusa 2. OcHoBHI MopdonorivHi kpuTepii ctpomn BHPI'3
Table 2. Main morphological criteria of SEBC stroma

Fpynu pocnippkers / Study groups | | rpyna / Group | | 1 rpyna / Group I g:g;’#ﬂ:‘:{::
MopdonoriuHi kpuTepii / Morphological criteria n =30 n=15 p < 0,05
Stomal companent area - BC. wihpredominant stoma | 18(600%) | 7(#66%) | =07.p=039
3pinictb cTpomu / Stromal maturity
BukntouHo 3pina / Exclusively mature 6 (20,0%) 5(33,3%)
MpowmixxHnin Tun / Intermediate type 16 (53,0%) 7 (46,6%) x?=0,9, p=0,6
Hespina 3 mikcomaTo3om / Immature with myxoid changes 8 (26,6%) 3 (20%)
IMyHOKNiTUHHA iHGINLTPauis nyxnuHy / Tumor immune cell infiltration
Buicokwuin piseHb TILs // High level of TILs 6 (20,0%) 5(33,3%) 2209, p=03
Hu3abkuin/nomipHuii piseHb TILs // Low/moderate level of TILs 24 (80%) 10(66,6%)
LWinbHicTb MikpocyauH / Microvessel density (MVD) 16,2+1,2 11,5¢1,4 (p<0,03)
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Mpu ypaxyBaHHi imyHodeHoTMny BHPI'3, BusiBneHo,
WO BCi pakM 3 Tpudi HeratTMBHUM (peHOTUNOM Manu
NPOMiXHY Ta 3piny CTPOMY, LIO BOYEBUAb MOXHA MOSIC-
HUTW NiKyBanbHUM MAaTOMOPdO30M, XapaKTepUCTUKOH
SIKOTO € 3aMileHHs MNyxNuHU came rpyboto pybLesoro
Buay cTpomoto. Tak cepeqg 8 BHPI'3 3 Tpudi HeratuBHUmM
deHoTMNOM 3pina ctpoma cnocrepiranace y 37,5% (3/8),
npomixxHa — B 62,5% (5/8), Toai sk BHPI'3 3 ntomiHanb-
HUM Ta HER2 Ttunamm manu 3pinuin Tun CTpomu
B 13,6% (3/22), npomixHun Ttnn - 50,0% (11/22),
He3pinui Tnn — B 36,6% (8/22).

3pinictb cTpomn BHPI'3 € NporHocTnYHnM Kputepiem
MeTacTadyBaHHs. Bci 8 Bunagkis BHPI'3 3 Hespinowo
cTpomoto Bynu meTacTtasytodi, a cepen pakiB 3i 3pinoto
cTpomoto 66,6% (4/6) — HemeTacTasylodi, MeTacTasy-
BaHHA BHPI'3 acouiloBanocs 3 He3pinum  TUNom
ctpomu (3% = 3,9, p < 0,05).

3a gaHumu nitepatypu Cnofny4YHoO-TKaHWHHI BONMOKHa —
tumor-associated collagen signatures (TACS) (nyxnuHo-
acoujinoBaHi konareHoBWi Mapkepu) € mapkepamu npo-
rpecii P'3, o xapakTepusyoTbCs paHHiM BigknagaHHAM
KOrareHOBMX BOSIOKOH HABKOMO PaKOBMX KNiTWUH 3 MO-
JanblnM peMoerntoBaHHAM Ta peopieHTaujielo konare-
HOBWX BOSIOKOH. He MEeHLU BaXXNMBUM OCHOBHUM KOMMO-
HeHToM cTpomu PI'3 € nyxnuHo-acouiioBaHi ¢ibpobnac-
1 (CAF), ski BigirpatoTb kntoyoBy pornb y ¢hopmyBaHHI
pakoBoro MmikpootodeHHs [10, 11]. [loBegeHo, WO 3HU-
XeHHsi ekcnpecii fibroblast activation protein (FAP)
KNiTMHaMM CTPOMU  CYNPOBOOXKYETLCA CMOBINbHEHHAM
pPOCTY NyXMUHM Ta MOKPAaLLEeHHsIM BiAMOBIAI 4O NpoOTW-
nyxnuHHoi Tepanii, loss of SPRY2 expression. Hapaasi
po3pobnsATbCA HOBI  MPOTUMMNYXNMHHI  Npenapatu, gis
saknx HanpaeneHi Ha CAF, a came: PLX3397, chlorogine,
metformin or ATO, SB431542, fnti-FAP vaccine,
BPs Ta iHwi [16].

HacTynHolo XapaKTepUCTUKOI CTPOMAaribHOro KOM-
noHeHta BHPI3 crana ocobnueicTb iMyHOKMITUHHOT
(3ananbHoi) iHdinbTpauii. MNyxnuHa 3Haxo4MTbCA B NOCTil-
HOMY B32€EMO3B’SI3KY 3 iIMYHHOI CUCTEMOK OpraHiamy
noanHn. Mepebir 3H HaBiTb Ha Mi3HIX cTagiax moxe
3anexartu Bif iIMyHHUX MapameTpiB Ta Hapasi akTUBHO
po3pobnseTbcs iMyHHa Tepania 3H, wo peakTuBye
aHTUNYXJIMHHY IMYHHY BignoBigb [4]. 3a gaHumu octax-
HiX JocnigXeHb [OOBEOEHO MPOTrHOCTUYHE 3HaYeHHs
nNyxXnunHo-iHdineTpytodmx nimdouuTis (TIL) B PI'3 [20-22].

Cepep ycix Bunagkis BHPI'3 imyHokniTuHHa iHDinbT-
pauis cTpomu Oyna HeofHOpiAHOK Ta KonuBanacb y
LUMPOKNX MeXax Bid BiACYTHOCTI A0 HasiBHOCTI Audys-
HOrO rycToro iHgInNLTpaTy 3a TUNOM CTPOMW MELYNAPHUX
pakiB. Biacotok TILs konuBascs Big 0 4o 90%.

Ak BugHO 3 Tabnuui 2, pisHWUUi 3a piBHEM nimdo-
UMTapHOi iHQiNbTpauii nyxnuH  rpyn  OOChigXeHHs
He BWSIBMEHO, MNpOTe HasiBHa cnabka TeHaeHuis [o
MEHLLIOrO piBHA IMYHOKMITUHHOT iHinbTpauii BHPI3
B NopiBHsIHHI 3 HHPI'3.

HacTynHoto xapaktepuctukoto ctpommn BHPI3 ctanu
0cobnuMBIiCTb Ta CTyNiHb Backynapu3auii, Skui Bigirpae
KIMOYOBY POrb Yy 3POCTaHHI Ta BWXMBaHHI MyXJMHHUX
KNiTUH, @ TakoX € OCHOBHMM LUMSIXOM MeTacTa3yBaH-
Hs1 [14]. BcTtaHoBneHo, wo cepeaHsi LLUIMC BHPI'3 ctaHo-
Buna 16,2 + 1,2, togi sk HHPI'3 — 11,5 + 1,4 (p < 0,03).
TakoXX BCTaHOBMEHO, WO HaWbinbll 3HaAYyLIMM piBHEM
LLMC moxHa BBaxaTtu kinbkicte 10 Ta 6inbwe. Cepen
BHPI3 WMC = 10 craHoeuna 90,0% (27/30), Bigno-

Considering the immunophenotype of SEBCs, it was
found that all triple-negative tumors exhibited either
intermediate or mature stroma, which can be attributed
to therapeutic pathomorphosis, typically characterized
by the replacement of the tumor with coarse, scar-like
stroma. Among the 8 triple-negative SEBC cases, mature
stroma was observed in 37.5% (3/8), and intermediate
in 62.5% (5/8), whereas SEBCs with luminal and HER2-
positive types had mature stroma in 13.6% (3/22), inter-
mediate in 50.0% (11/22), and immature in 36.6% (8/22).

Stromal maturity in SEBCs serves as a prognostic
factor for metastasis. All 8 SEBC cases with immature
stroma were metastatic, while among tumors with mature
stroma, 66.6% (4/6) were non-metastatic. Metastasis
in SEBC was associated with an immature stromal
type (2= 3.9, p < 0.05).

According to the literature, tumor-associated collagen
signatures (TACS) are markers of BC progression
characterized by early deposition of collagen fibers
around cancer cells, followed by remodeling and reorien-
tation of the collagen structure. Another key stromal
component is cancer-associated fibroblasts (CAF), which
play a central role in shaping the tumor microen-
vironment [10, 11]. It has been demonstrated that reduced
expression of fibroblast activation protein (FAP) by
stromal cells correlates with slowed tumor growth and
improved response to antitumor therapy. Currently, new
anticancer drugs targeting CAF are under development,
including PLX3397, chloroquine, metformin or ATO,
SB431542, anti-FAP vaccines, BPs, and others [16].

The next characteristic of the SEBC stromal com-
ponent was the nature of immune (inflammatory)
infiltration. The tumor is in constant interaction with the
host immune system. Cancer progression, even at late
stages, may depend on immune parameters, and immu-
notherapy aimed at reactivating antitumor immune
responses is actively being developed [4]. According
to recent studies, tumor-infiltrating lymphocytes (TILs)
have demonstrated prognostic value in BC [20-22].

Among SEBCs, stromal immune cell infiltration was
heterogeneous, ranging from complete absence to dense
diffuse infiltration similar to that seen in medullary-type
stromas. TILs ranged from 0% to 90%.

As shown in Table 2, no significant difference in
lymphocytic infiltration between study groups was
identified, though there was a slight trend toward lower
immune cell infiltration in SEBCs compared to NEBCs.

The next stromal feature analyzed in SEBCs was
the degree of vascularization, which plays a crucial role
in tumor cell growth, survival, and serves as a primary
pathway for metastasis [14]. It was established that the
average MVD in SEBCs was 16.2 + 1.2, compared to
11.5+ 1.4 in NEBCs (p < 0.03). Moreover, an MVD value
of = 10 was identified as the most significant threshold.
In SEBCs, MVD = 10 was observed in 90.0% (27/30)
of cases, and < 10 in 10.0% (3/30). Among NEBCs,
MVD = 10 was observed in 60.0% (9/15), and < 10
in 40.0% (6/15) (x> = 5.6, p < 0.03). However, no
difference in MVD was found between metastatic
and non-metastatic SEBCs (16.3 £ 2.2 vs. 16.2 + 1.5),
indicating limited prognostic value of MVD.

Expression of the angiogenesis marker VEGF was
predominantly observed in the cytoplasm of tumor cells
and, to a lesser extent, in stromal cells such as endo-
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Prospects for further research

Further improvement of morphological diagnostics during
chemotherapy in patients with secondary-edema breast cancer.
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