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Pedepar

Meta. Bemanosnenns ocobnugocmeti noO8epxHi npomo-
KO8020 paxy epyoOHoi 303U pizHo2o cmynems Ougepen-
YIi08aHHs | 2ICMONOTIYHOL 0)Y006U IHBA3UBHO20 KOMINOHEH-
ma npu CKauyiouii eneKmponHiu MiKpoCKonii.
Marepiaa i meronn. /lpoananizosano pesytomamu 00-
CIOdICEHHsL THBA3ZUBHOZO NPOMOKOBO20 PAKY 2PYOHOI 3a-
103U NPU BUKOPUCMAHHI CEIMN080T MA CKAHYIOYOI efleKm-
POHHOI MiKpockonii. Cmynins 310AKICHOCI BUBHAYABCA 34
moougixosarnow cxemoio P. Scarff, H. Bloom i W.
Richardson. Enekmpornno-mikpockoniuni ocoonueocmi no-
BEPXHI [HBAZUBHO2O NPOMOKOBO20 PAKY 2PYOHOI 3a7103U NPU
CKAHYIOUItl MIKPOCKONIT 8 KOJCHOMY 8UNAOKY NOPIGHIOBAIU
3 elcmonoriunoio 6y0060t0 ma cmynenem 3nosikichocmi G.
Pe3yabrartu ii o6roBopeHHs. [ icmonoriuno 6 inginem-
PAMUBHOMY KOMROHEHMI IH8A3UBHOI NPOMOKOBOI Kapyu-

Abstract

Aim. Establishing the surface characteristics of ductal
breast cancer of different degree of differentiation and
different histological structure of the invasive component
in scanning electron microscopy.

Material and Methods. The results of the study of
invasive ductal breast cancer using light and scanning
electron microscopy were analyzed. The degree of
malignancy was determined according to a modified
scheme of P. Scarff, H. Bloom and W. Richardson.
Electron microscopic features of the cell surface of
invasive ductal breast cancer during this study were
compared in each case with its histological structure and
degree of malignancy G.

Results and Discussion. Histologically, tubular,
trabecular, solid, alveolar structures and discrete (single)
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HOMU 2pYOHOI 3a103u OIarHOCMOBAHO MYyOYIAPHI, mpa-
beKyaApHI, CONIOHI, AbEEONSIPHI CIMPYKIMYPU [ OUCKDEMHI
(NOOOUHOKI) epynu NYXAUHHUX KAimuH. 3 021510y nogepx-
HeBol KoHiZypayii nyxXa1uHHUX KIIMUH 6UOLIeHO Mpu 64~
pianmu kaimun. Iepwuil 6apianm xapaxmepusyeaecs Ha-
SAGHICMIO Y OLILUWOCME NYXIUHHUX KIIMUH YUCTEHHUX ACU-
MEMPUYHUX MIKPOBOPCUHOK 3 OUQYIHUM aDO 80cHUUje-
BUM IX PO3NOOLIOM HA NOBEPXHI [ OOCMOBIPHO Nepesaxcas
30 HAS8HOCMI MYOYIIAPHUX CIMPYKMYP 8 IHPLIbMmpamueé-
HOM) KOMNOHEHMI NPOMOKOBUX KAPYUHOM 3ATI03U 6CIX GU-
naoxie cmynens epadayii G1 (p<0,05). [pyeuil sapianm
nosepxHesol KoHpieypayii U3HAYABCs MALOI0 KLIbKICMIO
acumempuyHux MikpoBOPCUHOK, PO3CIIHUX NO GCIll Ki-
MUHHIL NOBEPXHI, [ DIATHOCMYBABCs NPU CONIOHOMY [ mpa-
OEKYISAPHOMY THBAZUBHOMY KOMNOHEHMI CHYNEHIE 310-
saxicnocmi G2 i G3. Tpemitl apianm xapaxmepu3yeascs
8IOCymHicmIO Y OLbULOCIE NYXJUHHUX KIIMUH MIKDOBOD-~
CUHOK HQ NOGEPXHI | Nepesanicas 6 anibEeoNAPHUX CMPYK-
mypax ingasusnozo xomnonenmy G2 i G3 cmyneunis.
Bcmanoeneno, wo 3uudicenHs cmynens 2iCmonorivHo2o
ouepenyitosanis iH6a3UEHO20 NPOMOKOBO20 PAKY epyo-
HOI 3a7103U ACOYIU0BAHO 3i 3MEHUEHHAM abOo 6I0CYymHIc-
M0 ACUMEMPUYUHUX MIKPOBOPCUHOK HA KIITMUMHHIL NO-
eepxhi. Ilyxnunu, xnacugirosani sixk G2, nokazan wiu-
POKULL CNeKmp N0GepXHesol KoHpizypayii pakosux Kii-
mun, a 6 75,00% [27,96-99,89] sunaoxkie kapyurnom G3
61acmugor0 6yna 8i0CYmMHICmy Yy OLIbUOCTT NYXTUHHUX
KJIMUH MIKPOBOPCUHOK HA NOGEPXHI, MOOMO Mas micye
111 sapianm nosepxnesoi kongicypayii.

BucnoBku. Crxanyioua enekmponna MikpoCKonis ymodic-
JUBTIOE HAOANHS THHOPMAYIT 6 HAHOMEMPULHOMY MACUL-
mabi w000 nogepxHesux demaseil NYXAUHHUX KIIMmuH, d
BUABNECHHS 0CODAUBOCMEN YeHOmMUNY MIdC MAaAKUMU
KAITMUHAmMU Moxcyms 6ymu nporHoCMuyHO 8aAMCTUSUMU
npu paxy epyoHoi 3a103u.

Beryn

Pak rpynHoi 3an03u (PI'3) - matonoriuawmii craH,
MOB'SI3aHUH 31 3JIOSIKICHOIO HEKOHTPOJIHOBAHOIO
IIBHUIKOIO KJIITUHHOIO Mpotidepartieto, iHBa3MB-
HUM TEPEMIIICHHSM KIITHH Y CyCi/IHI TKAaHUHU
Ta METACTATUYHUM TIONIUPECHHSM Y BiJaieHi
Mici [ 1-4]. PT'3 - Haliuacritie 31osiKicHe 3aXBO-
PIOBaHHSA cepell KiHOK Yy BcboMy cBiTi. Y 2020
porti pak rpyzaei OyB I1iarHOCTOBaHHH y 2,3 MiJb-
fiOHa JXIHOK, TIPU LIbOMY Yy CBITi OyJI0 3apeecT-
poaHo 685 000 BumaaKiB cMepTi BiJ 1€l XBO-
poOu, He3BAKAKOYH HA BJIO CKOHAJICHHS IT1IXOIIB
JI0 TIarHOCTHKH Ta JTiKyBaHHs. 3a nanuvu BOO3
Ha KiHenpb 2020 poKy >KMBUMHU 3anuiianucs 7,8
M1TBHOHA JKIHOK, Y SIKMX 32 OCTaHHI I'SITh POKIB
OyB J1arHOCTOBaHMHU pak TPyAHOI 3aJI03H, a e
O3Ha4ae, 1110 BKa3aHUM BUJ| PaKy € HaUIOIIKpe-

groups of tumor cells were diagnosed in the infiltrative
component of invasive ductal breast carcinoma. In terms
of the surface configuration of tumor cells, we have
identified three cell variants. The first variant was
characterized by the presence in most tumor cells
numerous asymmetric microvilli with diffuse or focal
distribution on the cell surface and was prevailed in the
tubular structures of the infiltrative component of ductal
breast carcinoma of G1 grade (p<0,05). The second
variant of the surface configuration was characterized
by a small number of asymmetric microvilli scattered
throughout the cell surface and was diagnosed in a solid
and trabecular invasive component of malignancies G2
and G3 grades. The third variant was characterized by
the absence of microvilli on the surface in most tumor
cells and was prevailed in the alveolar structures of the
invasive component of G2 and G3 grades. It was found
that the decrease in the grade of histological differentiation
of invasive ductal breast cancer is associated with a
decrease or absence of asymmetric microvilli on the cell
surface. Tumors classified as G2 showed a wide range of
surface configurations of cancer cells; in 75% [27,96-
99,89] of cases G3 carcinoma was characterized by the
absence of microvilli on the surface in most tumor cells,
i.e., there was a Il variant surface configuration of cells.
Conclusions. Scanning electron microscopy makes it
possible to provide information in a nanometer scale
about the surface features of tumor cells, and the
identification of phenotype features between tumor cells
can be prognostically important in the course of breast
cancer.

HIIIIUM OHKOJIOTTYHMM 3aXBOPIOBAHHSM Y CBITI.
KinpKicTh BTpau€HUX POKIB 3A0POBOTO KHUTTS
JKIHOK 3 ITMIM JTIarHO30M Y CBITI IEPEBUIIYE aHA-
JIOTIYHUH TOKA3HUK IIOMO OY/Ib-SIKOTO I1HIIIOTO
PI3HOBUIY paKy y KiHOYOro HaceneHHs. Pak
TPYIHOI 371031 TPAIUIAETHCS Y BCIX KpaTHax CBi-
Ty B JKIHOK OyIb-IKOTO BIKY MICJIsl JOCSTHEHHS
CTaTeBO1 3pLIOCTI, TPOTE Y OLTBII CTAPIIOMY Billi
piBeHb 3axBoproBaHocTi 3poctae (BOO3) [5]. Y
CHIA neii noka3Huk craHoButh 300 THCSY, y
€Bpori - 458 Tucsu Bunakis. B Ykpaini 3a3na-
YeHa OHKOJIOTIYHA XBOpoOa 3aiimae 1-e micrie ce-
Pe yCixX 3JIOSKICHUX MyXJIMH, 1110 BHSBIISIOTHCS
y kiHok. Y 2018 pomi B Ykpaini 3adikcoBaHO
146 317 narienris, gxi nepedyBanu Ha 00Ky B
OHKOJIOTA 3 MIPUBOAY paKy IpyaHoi 3ano3u. [lo-
ka3HuK Ha 100 THC. )KIHOYOTO HACENeHHs CTa-
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HOBUTH 762,1 [6].

Mopdomoriuni nocmimkenns PI'3, ocob-
JIMBO 13 BIPOBAHKEHHSM Y MIPAKTHKY IMyHOTIC-
toximiyHux (II'X) meronis, HaOynu BHUpiIIaIb-
HOTO 3HAYEHHS, OCKIJIBKH 1X pe3ybTaTh J103B0-
JSIFOTH HE TUTBKY HaJIaTH MPOTHO3, aJie i BU3HA-
YUTH HAMPSIMOK MPOTUIYXJIMHHOI JIIKYBaJIbHOT
Teparii [7].

OxpiM IMyHOT1CTOXIMIYHOTO JTOCITI/KEH-
HS paKy TpyAHOI 3aJI03H, YiJIbHE MicCIle Mocisia
TpaHCMICiifHa eNeKTpoHHa Mikpockomis. Jle-
TaJIbHO ONKCaHa YIBTPACTPYKTypa TiCTONIOTIY-
HUX BapianTiB PI'3, mpu ipomy ocobnuBa yBara
30cepe/pKeHa Ha 3HAYEHHI MiOeMiTeNliaIbHIX
KJTIITUH, 0a3aJIbHOT MEMOpaHu, Pi3HUX OpTraHen i
BKITtOUYeHB [8]. Taki TOCHiIKEHHS € KOPUCHUMU
SIK JUTSI 3'sICYBaHHS TiCTOT€HE3Y, Tak 1 JUIsl Jiar-
HOCTUKH MyXJIMH. AJle B TPAaHCMICIHIH eNeKT-
POHHi# MiKPOCKOTIii HETOCTaTHHO yBaru Mpu/Ii-
JSIETHCS TOBEPXHEBIN KOH(ITypallii TKaHUHU pa-
Ky TPYy/IHO{ 3aJI03H, B OCHOBHOMY 4€pe3 TeXHIUHi
TPYIHOIII B OIIHIII CKJIaTHOT TTOBEPXHEBOT YIIbT-
pacTpyKTypH Ha TOHKHX 3pi3ax. 3a pe3yiabrara-
MU JOCIPKeHHS CKaHyI0ua eJICKTPOHHA MiKPO-
ckorist (CEM) 3paskiB TkanuH PI'3 € TexHiuHO
CKJIaJTHOIO, OCKUIBKH OTOYYI0Ya KOJIareHOBOBO-
JIOKHHCTA CTPOMA MOXKE 3aTEMHIOBATH EITiTei-
aJbHI CTPYKTYPH, IO TPU3BOIUTH JI0 BAKKOCTI
NpoBeIeHHs 00CTEeKEHb Ta aHaJIi3 TOBEPXHEBOI
koHirypauii myxmuau [9]. Ilpore 3acTocyBanHs
CEM y nocinimKeHHi TPOTOKOBOTO PaKy IPyIHOT
3aJI031 PI3HOTO CTymneHs AudepeHIitoBaHHS i
pi3HOI TiCTONOTIYHOI OyI0BM iHBa3UBHOTO KOM-
MIOHEHTA B MOPIBHSJIBHOMY aCIeKTi MOXE MaTh
NPOTHOCTHYHO BKJIMBE 3HAYEHHS JUIS OLIHKU
nepeOiry 3aXBOPIOBAHHS.

Mertoro 1ociipkeHHst Oy/10 BCTAHOBJICH-
HSl 0COOJMBOCTEH MOBEPXHI MPOTOKOBOTO PAKy
TPYIHOI 3aJI03U Pi3HOTO CTYTEHS AUQEpeHITito-
BaHHS 1 PI3HOI TiCTONOTYHOI Oy/I0OBH 1HBa3MB-
HOTO KOMITOHEHTA TP CKaHYIOUii eJIeKTPOHHIN
MIKPOCKOITii.

MarepiaJ i MmeToau

MartepianoMm i poOoTH ciayryBainu 39 Bumai-
KiB IHBa3UBHOTO IIPOTOKOBOTO paKy IPyaHOT 3a-
JI03U 3 TICTOJIOTTYHO BEpU(PIKOBAaHUM J1arHO30M.

BuxonyBanocs MopQosioriyHe 10 CIiKEHHS
omepaliiHoro MaTepiainy i3 3aCTOCYBaHHSIM
cBiTiioBOoro Mikpockomna Leica DM750 (Leica
Microsystems GmbH) 3 noTpumMaHHSIM OCHOB-
HUX OloeTHuyHMX mojoxeHb KonBeHnii Panu
€Bponu PO MpaBa JIIOJUHU Ta OIOMEIUIIHHY
(Bim 04.04.1997 p.), I'enbciHcbKOl nekmaparii
BcecBiTHBOT MeIMUYHOT acoriallii npo eTuyHi
NPUHLIUTIH TPOBEICHHS HAYKOBUX METUYHUX JI0-
CJTJDKEHB 3a y4dacTio mronuau (1964-2008 pp.),
Haka3zy MO3 Ykpainu Bix 23.09.2009 p. Ne 690
"IIpo 3aTBepmxeHHs [lopsiKky mpoBeaeHHs KITi-
HIYHHUX BUTIPOOYBAHB JIIKAPCHKHX 3aCO01B Ta €KC-
NEepTU3U MaTepiaiiB KIiHIYHUX BUIPOOYBaHb i
TunoBOro MONOKEHHS PO KOMICI{ 3 MUTaHb €TH-
ku'" Ta "[1onokeHHs PO KOMICIIO 3 MUTaHb €TH-
K1 HayKOBHX JI0CJI1/IKEHb, eKCTIEPUMEHTATbHIX
pO3po0OK 1 HayKoBHX TBOPIB JIbBIBCHKOTO Ha-
[[IOHAJILHOTO MEIUYHOTO YHIBEPCUTETY iMEeHi
Jannna Namumekoro (2018).

INcTonoriyauii THIT paKy BCTaHOBIFOBAB-
csl BLAMOBiIHO 10 pekomenaamiit BOO3 [10].
CrymiHb 3JI0SKICHOCTI BU3HAUaBCs 32 MOIU(Di-
koBaHoro cxemoro P. Scarff, H. Bloom i W.
Richardson [11]. ITpu 1iboMy BpaxoByBaacs
KIUTBKICTB TYOYJISIPHUX CTPYKTY], YHCIIO MITO3IB,
KIITHHHUHN TOMIMOp(}i3M i sepHa TinepXpomist.
3a crynenem mudepenmiaiii (G) myxJIMHU PO3-
NOJUTMIINCS Ha 3 TPyNH, BIAMOBIIHO: BUCOKO-
mudepenmniiioBani (G1 - 3-5 6aniB), noMipHOIH-
(depenmiiioBani (G2 - 6-7 6aniB), HU3bKOAU(DE-
pentiiioani (G3 - 8-9 6anis).

OKpiM CBITJIOBOi, BUKOPHUCTaHA CKaHYIO-
Ya eJICKTPOHHA MIKPOCKOITi, SIKa € METOZOM JI0-
CJIIDKEHHS MTOBEPXHI 3pa3KiB, a TAKOXK 1HIIMX
npiOHUX 00'eKTiB. [TMOMHA Pi3KOCTI IPH IIHOMY
€ 3HAYHOIO, IO Ja€ MOXJHUBICTh OTPUMATH
00'eMHe 4iTKe 300pakeHHs. 3pa3Ku TKaHUHU 12
BUIIAJIKIB 1HBA3WBHOI MPOTOKOBOI KapIIMHOMU
¢bikcyBanu B 2% po34MHI DIOTAPAIBIETITY TPO-
TATOM 2 TOJ. 3r0ZI0M MPOMUBAIH TPUYi JUCTH-
JTHOBaHOFO BOI0K0 110 10 xB. HuCTi MpoMUTI 3pas3-
K1 3aMOPOXKYBAJIH 1 MOMIIaIy B cyOmiMariitny
YCTaHOBKY, JI€ IPOTATOM JIBOX TOJIH ITPOBO/IH-
Jacst cyOiMaltist BOJU 3 TKAaHUH 0€3 BTpaTH 00'e-
My 1 popmu. OCKiTbKY TOBEPXHS 3pa3Ka MOBUH-
Ha OyTH €NEeKTPONPOBITHOI0, BUCYIICHI B3ipIIi
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HaKJICIOBAJIY MIPOBITHOIO TUTIBKOIO HA TIPEIMETHI
CTOJIUKH JJISl TIOJAJIBIIIOTO HAMJICHHS TOHKUM
rapom cpibia y BakyymHomy HartroBadi BYTI-
5. Jlns hoTorpadyBaHHs MOBEpXHI 3pa3KiB BU-
KOPHCTOBYBaJIOCH 3011bmIeHHS X35 10 4000, a
MPUCKOPIOIOYA HATpyra B yCiX JOCIIIHKEHHIX
Oyrna piHOIO 25 KB. EnekTpoHHO-MiKpOCKOIIYHI
JIOCIT1PKEHHS TIPOBOIMIINCS CKAaHYIOUHM €JIEKT-
pounuuM Mikpockoriom JEOL T220A na 6a3i na-
O6opatopii GiI3UIHUX METOJIB JAOCHIKEHHS B
reosiorii JIHY imeni IBana ®@panka Ta mabopa-
TOPii eeKTPOHHOI MiKpocKomii JIbBIBChKOTO Ha-
[IOHAJTFHOTO MEIUYHOTO YHIBEPCHTETY iMEHi
Hanna [Nanuipkoro.

OO6poOKa 1aHUX MPOBOIUIIACS TTPUKIIA/-
HUMH CTAaTUCTHYHIUMH METOJJAMH, SIKi BHKOPHUC-
TOBYIOTHCSI B MEAMIIMHI, 32 JOTIOMOTOIO ITPOTpa-
mu R Commander. OTpuMaHi MOKa3HUKH pe-
CTaBJICHO y BUIIISAII YacToK Ta 95% moBipumx
iaTepBaniB (% [95%/11]), koTpi BupaxyBamm 3a
KpPHUTEPIEM-( KyTOBOTO repeTBopeHHs Dimepa.
JIOCTOBIpHICTH PI3HUII BHU3HAYAINU METOJIOM
TOYHOTO KpHuTepito Dirmepa nmpu MiHIMATEHOMY
piBHi 3HaUMMOcCTi p<0,05.

PesyabTaTn it 00roBOpeHHs
[icrosnoriyao B iH(iIITpaTHBHOMY KOMITOHEHTI
1HBa3MBHOI MPOTOKOBOT KAPIIMHOMH I'PYIAHOT 3a-
JI031 MM BUUTIITH TyOYJISIpHi, TpaOeKyIIsIpHi, CO-
JI/IH1, aTbBEOJISIPHI CTPYKTYPH 1 IUCKPETHI (T10-
OIIMHOKI1) TPYTHY MyXJIMHHUX KMiTUH. TyOynsipHi
CTPYKTYpPH HaratyBaJid TpYOKH, yTBOPEHI OTHUM
psioM MyXJTUHHUX KIiTHH (puc. la). Tpabeky-
JSIPHI CTPYKTYPH PETIpe3eHTYBaJIN OIUH-I[BA Psi-
JTV JTIHIHO pO3TanoBaHuX KIiTuH (puc. 4a). Co-
J/IHI CTPYKTYPH BUIIISAAIH SIK TIOJIS, IO CKJIa-
JTAFOTHCS 3 JIECSTKIB 1 COTEHb My XJIMHHUX KIIITHH
(puc. 2a,0). ATbBEONIPHI CTPYKTYpPH IIPEACTaB-
751t POPMYBAHHS Iy XJIMHHUX KITITHH OKPYTIIOL
a060 0:1M3BKO1 10 OKpyTIIo1 hopmu (puc. 3a). duc-
KPETHI, UM TOOAMHOKI, TPy BU3HAYAIUCS SIK
OKpeMi IMyXJIMHHI KIITHHA a00 CKYITYeHHS BiJ
JIBOX JIO IT'SITH KITITUH (pHcC. 40).

Orminka cTymneHs 370IKICHOCTI TIPOTOKO-
BOTO paKky TpyaHOi 3ano3u, onucana P. Scarff,
H. Bloom i W. Richardson, 1o 6a3yeTscs Ha BU-
3HA4YEHH1 KUTBKOCTI IPOTOK, YTBOPEHUX MY XJIHH-

HUMHU KJTITHHAMU, KITITHHHOTO MOJIIMOp(}i3My Ta
SAIepHO] TiMepXpoMii paKOBUX KJIITHH, a TAaKOX
KIJTBKOCTI MITOTHYHUX (Iryp, IPOJEMOHCTPYBa-
Ja TIepeBayKaHHs B HAIIOMY MaTepialli HoMipHO-
nudepenuiioBannx kapunHom G2 - 69,23%
[54,04-82,54] (n=27). BucokomudepeHiiiiopani
kapuuHomu (G1) craHoBUIM 5 BHMAIKIB
(17,95% [7,67-31,36]), HuzbkomaudepeHiiiioBani
(G3)-7(12,82% [4,32-24,96]). 1nst mocmiiKeH-
HSl Y CKaHYIO4YOMY MiKpocKoIi Oyro BigiOpaHo
1HBa3MBHI MPOTOKOBI KapIIMHOMH (n=12) pizHOTO
crynens 3nmoskicHocTi: G1 - n=3 (25,00% [5,68-
52,11]); G2 - n=5 (41,67% [16,54-69.,4]); G3 -
n=4 (33,33% [10,66-61,2]).

CkaHyroua eJIeKTpOHHA MiKpPO CKOITis IO-
Ka3ajia HasBHICTh MOOJMHOKHX Ta CKYITYECHHS
NYXJIMHHUX KJIITHH pi3HOTO po3Mmipy. Bigmin-
HOCTI y po3Mmipi Ta ¢popMi KIIITHH, 110 YTBOPIO-
I0Th KJIACTEPH, MPOSBISUINCS y HETpPaBUIbHIN
dopmi, moaiOHii 10 chepuuHoi, yTBOpIOBAIN
HIUTBHI OKpeMmi psian. [ToBepxHi KIIITHHY B Jesi-
KHX KJIAaCTEpaxX YM CKYMYECHHSIX OylIH OCUTH
TUTOCKUMH 1 IITHHO MPUIISITamy abo Oyimu po3-
MeKOBaHI MMOOKKUMU iHBariHanisMu. Kordiry-
paris BUTbHOI TOBEPXHi KIIITHH, 1110 YTBOPIOIOTh
CKyITYeHHs, OyJ1a TOCUTh MIHJIUBOIO. Y JESKUX
BUMAJIKaX BCSI BHIUMA MOBEPXHs Oynaa BKpHUTA
YHUCICHHUMH HECHUMETPUYHUMHU MiKPOBOPCHH-
KaMU pi3HOI TOBKUHH, PO3MIpy Ta IIUIBHOCTI,
SIK1 Half9acTilIe MOKPUBAJIHX JIUIIE YACTUHY T10-
BEPXHI KINITUHU. Tparisuincs CKymueHHs i3 30B-
HIIIHIMU BUIBHUMH KIIITHHHUMH TIOBEPXHIMH,
BKPUTHUMH KiJIbKOMa PO3CISTHUMHU aCUMETPUYHH-
MU MIKpOBOPCHHKaMH 200 HaBiTh MOBHICTIO I10-
30aBneHi ix. B iHQUIBTPYIOYHX IPOTOKOBUX Kap-
[IUHOMAaX TPaOEKyIAPHOTO TUITY MyXJIUHHI KJTi-
TUHH PO3TAIIOBYBAJINCS LIUIBHO YITAKOBAaHUMHU
psnamu. BoHu, sk mpaBWIIO, Maiu TIAJKI I10-
BEPXHI 3 HEBEIUKOIO KIIBKICTIO BE3UKYI 1 pif-
KiCHUMH MiKpoBOopcuHKamu (puc. 48). Ilooau-
HOKI BiJIOKpeMJIEH] Iy XJIMHHI KJIITHHHU, B OCHOB-
HOMY, Oy ChepUIHUMH 1 MaJIU PI3HHUIA PO3MIp.
Konirypauis ix noBepxHi Oyia noaioHa 1o mo-
BEPXHI KJIITHH, [0 YTBOPIOIOTH KJIACTEPHI CKYTI-
YeHHs1, TOOTO Oyau abo MOKPUTI HECUMETpUY-
HUMH MIKpPOBOPCHHKaMH, PO3CITHUMH IO BCIl
MOBEPXHI KIITHHU, 200 MaJI HENPABUIIbHY KOH-
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Puc. 1
Insasuena npomoxosa KapyuHoma epyorol 3a103u; Mmunoei myoyisipHi CmpyKmypu 8 iniibmpamueHomy KOMIOHEHMI,
eicmonoriuno G2 cmynins 3n0sKichocmi. 3abapenenus cemamorkcuinom ma eosunom. x 400 (a),; ckanyroua
elekmpoHHa mikpockonis, 1 eapianm nosepxuesoi KoH@ieypayii, YUcIeHHI acCUMempuyHi MIKpOMpabeKyisapHi
YUMONLAZMAMUYHI 8UPOCMU NOKPUBAIOMb YL GLIbHI NOGEPXHI KIIMUH (0-8), CKYNUEHHS, YMEOPeHe HeGeluKUMU
OKPYIUMU KIIMUHAMY, KL GKPUMI WIIbHO YNAKOGAHUMU MIKPOGOPCUHKAmMU (2). 6 x 725, 6 x 800, 2 x 3500.

¢irypariro moBepxHi 6e3 MiKpOBOPCHHOK (pHC. 4T). Ti 1HBa3MBHOTO MPOTOKOBOTO PaKy I'pyAHOI 3a-
[TpoBenenuii MOpiBHAIBHUN aHAITI3 KOH- JI03U1 TIPY CKaHYI0Uii MiKPOCKOTI{ ITOPiBHIOBAIN
¢iryparii moBepxHi MyXJIMHHHUX KJIITHH 3 PI3HAM B KOXKHOMY BHIIAJIKY 3 TICTOJIOITYHUM CTYIICHEM
TiCTOJIOTTYHUM CTYIICHEM 3JI0SKICHOCTI TaB MOX- 3nosikicHOCTI G. Pesynbraru m1ocmiKeHHs 1Mo-
JHMBICTh BUAUTUTH TPU BapiaHTH KIITHH: naHo y Ta6m. 1.
- BapiaHT | Xxapakrepu3yBaBcsi HASIBHICTIO Y O1JTb- Mu BuzHaumwiu 5 Bunaakis (41,67%
NIOCTI MyXJIMHHUX KJIITUH YUCICHHUX aCHMET- [16,54-69,4]) paky rpyaHoi 3ano3u [ BapiaHTa,
PUYHUX MIKPOBOPCHHOK, TU(Y3HO pO3MOie- 2 (16,67% [1,88-41,84]) - II Bapianta Ta 5
HUX Ha [TOBEPXHI KIIITHH a00 3yCTpidarcs BOr- (41,67% [16,54-69.,4]) - 1II BapianTa. Bucoko-
Hu1eBo (puc. 1 06, B); nudepeHIiiioBadi iHBa3HBHI MPOTOKOBI KapIlu-
- BapiaHT Il - HasIBHICTH AyKe MaJIol KIIBKOCTI HOoMU G 1 XapakTepu3yBaiCs HASBHICTIO y O1JTb-
ACUMETPUYHMX MIKPOBOPCHHOK, PO3CISTHUX IT0 BCIH IIOCTI MyXJIMHHUX KJIITHH YHUCICHHUX aCUMET-
KJTITUHHIN ToBepXHi (pHc. 2 B, T, puc. 4 B, T); PUYHUX MiKPOBOPCUHOK, sIKi OyIu Aryy3HO po3-
- BapianT Il xapakTepu3yBaBcs BiJICYTHICTIO Y HOIIJIEH] Ha TIOBEPXHI KINITHH a00 3ycTpivanucs
OUTBIIOCT] MYXJIMHHUX KIITHH MiKPOBOPCHHOK BOTHMIIIEBO. BapianT | mepeBaaB 3a HasIBHOCTH
Ha roBepxHi (puc. 3 0, B, T). TYOYJISIPHUX CTPYKTYP B iIHPUTBTPAaTHBHOMY KOM-
EnekTpoHHO-MIKPOCKOITIYHI 0COOTUBOC- MIOHEHTI MTPOTOKOBUX KAPITMHOM TPYIHOI 3271031
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Tabnuys [
Posnooin sapianmie knimun npu piznomy cicmonoeiunomy cmyneni snoskicnocmi (% [95%/11])
Ticronoriunuii Bapianr Bapiant BapianT
CTYIIiHb KJITHH KJIITHH KJIITHH Beworo
310SIKiCHOCTI I 11 11
(G) n | %[95%41] | n [ % [95%1] | n | % [95%1]1] n %
Gl 3 100,00% 0 0% 0 0% 3 | 100,00%
40,00% 20,00% 40,00% o
G2 2| (59581251 | ! | [0,06-61,55] | 2 | [5.95-81,25] | > | 100-00%
25,00% 75,00%
0/ % > > )
G3 0 0% ! [0,11-72,04] 3 [27,96-99,89] 4| 100,00%
41,67% 16,67% 41,67% o
Besoro > | 116546941 | % | [1.88-41,84) | ° | [16,54-60,47 | 12| 100-00%
* p<0,05 noxasnuka G1 3 iHWUMU 2iCMONOTYHUMU CIIYREHAMU 3N0AKICHOCMI
(puc.1 a). IlomipHoaudepeHmiiioBani KapuuHO- SIK IPUCYTHICTh YUCIICHHUX aCUMETPUYHUX MiK-
mu G2 (40,00% [5,95-81,25]) xapakrepusysa- POBOPCHHOK, TaK 1 iX MOBHA BiIcyTHICTb. [lomie-
JMCST PO3MAITICTIO MOBEPXHEBOI KOHQIrypamii Ky MO>KHa OyI10 3a(hiKCyBaTH HE 3HAUHY KiJlb-
MYXJIMHHUX KIITHH. I[Jm HUX 6yJ1a XapakTepHa KiCTh HECUMETPUYHUX MIKPOBOPCHUHOK, PO3Cisi-
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Puc. 2

Ineasusna npomoxosa Kapyunoma epyoHol 3a103U.; CONOHI CMpYKmMypu 8 inpinbmpamueHomy KOMnOHeHmi,
BUPAdICEHUT KIIMUHHUL NOLIMOPQI3M, 2inepxpomis sidep, YucieHHi mimomuyni gieypu, sicmonoriuno G3 cmynine
snoskichocmi (a, 0). 3abapenenns eemamoxcuninom ma eosunom, a x200, 6 x400; ckanyoua enekmporHa
MIKPOCKORIST, CKYNYeHHsl NYXIUHHUX KIIMUH NepesaxcHo okpyaioi hopmu, 11 sapianm nosepxnegoi kongicypayii,
PIOKICHI MIKpOMPAOEKYIAPHI YUMONAAZMAMUYHI 6UPOCIU (8) [ MANA KilbKICMb MIKPOBOPCUHOK HA NOBEPXHIX
nyxaunHuX Kuimun (2). 6 X700, 2) x3500.
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Puc. 3

Insazusna npomokosa KapyuHoma SpyoHoi 3a103U: albEeOIAPHI CIMPYKNYPU 8 THQLIbMPAmueHOMY KOMIOHEHMI,
BUPAdICEHUTL KIIIMUHHULL NOTIMOPQI3M, 2inepxpomis s0ep, YucieHui mimosu, eicmonoriuno G3 cmyninb 3105KICHOCI ().
3abapenenns cemamoxcuninom ma eozurom, x400; ckanyroua erekmponna mikpockonis, 111 eapianm nogepxuesoi
KOH@ieypayii, epynu nyXauHHuxX KIimuH 3 21a0KUMU NOGEPXHAMU 6e3 MIKpOMPAOEKYIAPHUX YUMONIAZMAMUYHUX GUPOCTNIG
(6, 8) 6 x312, 8 3284, nooOuHoKa NYXAUHHA KITMUHA 3 HECUMEMPUYHOIO NOBEPXHEIO 63 MIKpoBopcuHok (2) x4000.

HUX I10 BCi KIIITHHHIN ToBepxHi. [{pyruit Bapi- AIBBEONIIPHUX CTPYKTYpP B iH(IIBTpAaTUBHOMY
aHT - XapaKTEePHHI I COJTiHOTO, TPAOCSKYIISIP- KOMIIOHEHTIB (puc. 3 a).

HOTO 1 TyOyJISIPHOTO KOMIIOHEHTA iHBa3MBHHX TakuM YMHOM, TPOBEICHE A0 CIIJKSHHS
MPOTOKOBUX KapLIUHOM I'PYHOT 32JI03H CTYIICHIB IPOJIEMOHCTPYBAJIO, IO MYXJIMHHI KIITUHY 1H-
snosikicHocti G2 (20,00% [0,06-61,55]) 1 G3 Ba3MBHOTO TMPOTOKOBOTO PaKy TPYIHOI 3aJI03H,
(25,00 % [0,11-72,04]) (puc. 2 a, 6; puc. 4 a, ). MaloTh, 3a3BHYAl, TPU BapiaHTH MOBEPXHEBOT
Bapto Haronmocutw, mo B Hu3bKoaH(pEepeHIiio- koH(piryparii. Jleski KIITHHU OyJId MTOBHICTIO
BaHUX KapuuHoMax G3, KOTpi CTaHOBIATH a0 gacrilie BOTHHUIIEBO MOKPUTI HECUMETPUY-
75,00% [27,96-99,89] Bumankis, y OUIBIIOCTI HUMU MIKpOBOpPCUHKaMH. Ha 1HIIUX KIITHHAX
NYXJIMHHUX KJIITHH XapakTepHOo Oyna BiACyT- OyI10 MaJIo aCHMETPUIHUX MIKPOBOPCHHOK, PO3-
HICTh MIKPOBOPCHHOK Ha MOBEPXHi, TOOTO MaB CISIHUX T10 BC1H KJIITHHHIH MOBEPXHi. Y TPETHOMY
micue [11 BapianT noBepxHeBo1 KOHDIrypartii Kii- BapiaHTI MyXJIMHHI KJIITHHU HE MAJIA MiKpPOBOP-
TUH. | TITBKU B MOOTMHOKHUX BUMAJIKAX 3yCTpi- cuHOK. [leprmii BapiaHT iepeBaxan 3a HasIBHOC-
YaJiacsi He3HaYHa KUTbKICTh ACUMETPUYHUX MiK- Ti TYOYISApHUX CTPYKTYpP B iH(QIIBTPaTUBHOMY
POBOPCUHOK, PO3CISTHUX MO BCIH KIITUHHIH MO- KOMIIOHEHTI MPOTOKOBUX KapIIUHOM TPYIHOT 3a-
BepxHi. Tperiii BapiaHT MOBEpXHEBOI KOHPIry- no3u. {pyruii BapianT OyB XapakTepHUH 115 CO-
parrii xapakTepu3yBaBcs HASIBHICTIO IEPEBAYKHO JIJTHOTO 1 TPaOEKYISIPHOTO KOMIIOHEHTY 1HBa3HB-
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Puc. 4
Insasusna npomoxosa kapyunoma epyoHoi 3an03u: mpabexyisapHi (a) ma ouckpemHi (6) cmpykmypu 6
IHQITbMPAMUEHOMY KOMROHEHMI, GUPANCEHU KIIMUHHUL NONIMOPQI3M, 2inepxpomis si0ep, YUCIeHHi MIMmOMu4HI
Qieypu, eicmonoriuno G3 cmynine 310axichocmi. 3abapenents eemamoxkcunrinom ma eozunom, x400; ckanyoua
enexkmpoHHa mikpockonis, 11 eapianm noeepxuesoi Koupicypayii, nyxXaunHi KIimuHy 3 KOPOMKUMU
MIKPOMPAOEKYAAPHUMU YUMONTAZMATNUYHUMUY GUPOCIAMU (8); 2pYNU RYXTUHHUX KATMUH 3 PIOKICHUMU
mikposopcunkamu. ¢ x1800, 2) x3500.

HUX [TPOTOKOBUX KapIHOM. TpeTiii BapiaHT xa- BiJIMiHY BiJl BUCOKOAM(DEPEHIIIHOBaHUX, SIK, Ha-
paKTepr3yBaBCS HASIBHICTIO MIEPEBAKHO AJTLBEO- MIPUKIIAJL, TIPU paKy IUTyHKa [ 12], paky mianuryH-
JSIPHUX CTPYKTYP B iH(YUIBTPATHBHOMY KOMIIO- koBoi 3a7103u [ 13] Ta paky nereni [ 14, 15]. Boun
HEHTI. 3MEHIIYIOTHCS 32 KUTBKICTEO Ta PO3MIPOM ITiJT 9ac

[TopiBHsiHHS KOH(iryparii moBepxHi kaHieporenesy [ 16]. HasiBHiCTh MiKpOBOPCHHOK
MYXJIMHHUX KJTITUH 13 TICTOJIOT1YHO BU3HAYEHUM Ha 0OMeKeH1H TUISHIII KIIITUHHOT MOBEPXHi BKa-
CTyIEHEM 3JIOSIKICHOCTI TMoKa3ajo, mo npu G3 3y€ Ha Te, M0 MOJSPHICTh MyXJIMHHUX KIITHH
OLIBIIICTP KIIITHH MAJIM HE3HAYHY KIJIBKICTh 00 HE BTpaveHa, a 0TXe, CBIIYUTH MPO Kpartie 30e-
B3araJi He OyJ10 MiKpOBOPCHHOK Ha TIOBEPXHSIX. pexxeHy nudepeHIianiio TyXTHHHIX KIITHH.
VY nyxnuHax 31 cryneHem qudepenuitoBanas Gl OpienTartist MIKpOBOPCHHOK, HasIBHICTD SIKUX OY-
OUTBIIICT KIIITHH MaJld Ha MOBEPXHI AU(y3HO na xapakrepnoto i I 1 I BapianTiB moBepxHe-
a00 BOTHHIIEBO PO3MOAiIIEHI MIKPOBOPCHHKH. BOi KOH(Irypamii myXJIMHHUX KIITHH, Oyna pi3-
Lle y3romkyeThes 3 paHilie ormyOiTiKoBaHUMH Ja- Hoto. BoHu mornm OyTu BUTHYTMMH a00 KOCO
HUMH TIPO IX HASBHICTH Ha MOBEPXHIX KIITHH OpIEHTOBAHWMH JI0 TIOBEPXHIi, MPSIMUMH 1 TI€p-
MyXJIMHA. MIKpOBOPCHHKH PiJIKO 3yCTPIYAIOThCS NEeHIUKYISIPHUMH, IEPEBAKHO aCUMETPHYHIMU
Ha TIOBEPXHIX HeAu(epeHiiHoBaHOTO paKy, Ha 1 Ty’Ke piAKO OTHAKOBOT TOBKUHH.

Kniniuna meouyuna 16 Clinical medicine



ISSN 1029 - 4244 (Print)
eISSN 2415-3303 (Online)

JIvsiecokuii meouunuii waconuc 2021. T. 27. Ne 3-4
Acta Medica Leopoliensia 2021;27(3-4)

TpynHOII 31 BCTAHOBJICHHSM HAJ[IHHOTO
IPOTHO3Y MPOTOKOBOTO PaKy T'PYAHOI 3al103U
CHPUSUTA PO3POOII TiCTOMATONIOTIYHUX CHUCTEM
kiacudikanii, sxi poznoginsm PI'3 Ha 3-4 cTy-
nieHi 3nmosikicHocTi [ 17, 18]. HoTTiHreMchka Mo-
mudikaris cucremu P. Scarff, H. Bloom i W.
Richardson, Bioma sik HoTTiHreMchbka rpamayro-
1092 CUCTeMa, PeKOMEH/I0OBaHA Pi3HUMHU TIpode-
CITHUMM OpTaHi3allisiMi Ha MIXKHAPOAHOMY PiBHI
(BOO3, AJCC, EU i kopoJtiBchKa KOJIETisl aTo-
JIOTiB), Ma€ BEJIMKY TIepeBary cepe iHIuX ric-
tonaTonoriyaux knacudikamiit [11]. Tum He
MEHIIIEe, CKaHylo4Ya €JIeKTPOHHA MIKPOCKOMis,
0COOJIMBO B MOEAHAHHI 3 IMyHOT1CTOXIMIYHIMHA
napaMeTpamu, € BEJTMKOIO TOTIOMOTOI0 Y JOCITi-
JOKEHHI Ta JIaTHOCTHIN MTATOMOTIYHAX 3MiH, IO
BiZIOyBAIOTHCSl HA TTOBEPXHSIX CIM30BOI 1 MOXKeE
CHPUATH MPOTHOCTUYHIHN OLIHII MPOTOKOBOTO
paKy IpyaHO]I 3aJI03U.

BucHoBku

1. Mopdosoriuni 3MiHM KIIITHH Ta TKaHUH 3a-
JMIIAIOTHCS €TAIOHOM ISl TIarHOCTUKU PaKy
rpyaHoi 3ano3u. Bapiarii po3mipy sinpa, Gpopmu
Ta MOpQOIIOTiT KINTHH 1 TX QyHKIIOHAIBHI 3MiHHA
MOKYTbh HaJIaTH BUPILIATbHE T ITBEPIKESHHS I1EB-
HOMY THITY ITyXJIMHU Ta YCIIITHOMY JIIKYBaHHIO.
2. lluromnazmarudHa MeMOpaHa Biirpae Bax-
JIMBY POJIb Y MDKKITITHHHUX KOMYHIKAIIisIX, pOCTi
Ta rposidepallii KIITHH, 2 HAsIBHICTh MIKPOBOP-
CHHOK Ha KJIITHHHIN TIOBEpXHi, SIKi 3aITOBHEH] aK-
TUHOBUMHU (piTaMeHTaMH, 4H iX BiJICYTHICTb, a
TaKOX JI€CMOCOMH a00 KIIITHHHI CIIOyYeHHS,
710 CKJIA/Ty SIKMX BXOISITh MiKpO(]iJITaMeHTH, YTBO-
peHi OLTKOM KEepaTHHOM, IO € TiCTOXIMIYHHM
MapKepOM KJTITHH EITITeIIi0, MatOTh IIPOTHOCTHY-
HE 3HAYEHHs MI0/I0 TIepediry iHBa3UBHOTO MPO-
TOKOBOT'O PaKy I'PYIHOI 3aJI03H.

3. I3 Touku 30py MOBEpXHEBOT KOHPIryparii myx-
JMHHUX KITITUH BUIUIEHO TPY BapiaHTH KITITHH.
[lepmwmii BapiaHT XapaKTepu3yBaBCs HAsIBHICTIO
y OUTBIIOCTI MyXJIMHHUX KJTITHH YHCICHHHUX acH-
METPUYHUX MIKPOBOPCHHOK 3 iX TU(PY3HUM 200
BOTHHILIEBUM PO3IOJIIIOM Ha TIOBEPXHI 1 J0CTO-
BIpHO IepeBakaB 3a HASIBHOCTI TyOYJISpHHUX
CTPYKTYP B iH(LIBTPATUBHOMY KOMITOHEHTI IIPO-
TOKOBHX KapIIMHOM I'PY/IHOT 321031 BCIX BUITAI-
kiB crynens rpagamii G1 (p<0,05 3 G3). Apyruii
BapiaHT MOBEPXHEBOI KOH(DIrypailii xapakTepu-
3yBaBCsl MAJIOKO KUTBKICTIO HECUMETPHYHHX MiK-
POBOPCHHOK, PO3CISTHUX IO BCii KIIITHHHIN TTO-
BEPXHI Ta JIIarHOCTYBABCS IPH COJIITHOMY 1 Tpa-
OeKyIsIpHOMY 1HBa3UBHOMY KOMITOHEHTY CTYyTIe-
HiB 3noskicHocTi G2 1 G3. Tperiii BapiaHT xa-
paKTepu3yBaBCs BiJICYTHICTIO Y OLIBIIOCTI MyX-
JMHHUX KJIITHH MIKPOBOPCHHOK Ha TOBEPXHI 1
nepeBakaB B albBEOJIPHUX CTPYKTypax iHBa-
3uBHOTO KOMITOHEeHTY G2 1 G3 crymeHiB.

4. BcTaHOBIIEHO, 110 3HMKEHHS CTYIICHS TiCTO-
J0T19HOTO AU (EepEHIIFOBaHHS IHBa3UBHOTO IMTPO-
TOKOBOTO PaKy I'py/IHOI 3aJI03M acolliifoBaHe 3i
3MEHIICHHSM a00 BiJICyTHICTIO aCHMETPHUYHUX
MIKPOBOPCHHOK Ha KIIITHHHINA moBepxHi. [Tyx-
JuHY, KiaacudikoBaHi sk G2, moka3zany MUPOKHA
CIIEKTp OBEPXHEBOI KOH]Iryparii pakoBUX KJIi-
TUH, a B 75% Buna kiB kapuuHoM G3 BIaCTUBOIO
Oyra BiJICYTHICTh Y OUTBIIIOCTI MMy XJIMHHUX KIIITUH
MIKpOBOPCHHOK Ha MIOBEPXHi, T0OTO MaB Mictie [11
BapiaHT MOBEPXHEBOI KOHPIryparlii KIITHH.

5. CkaHyro4a eJIeKTpOHHA MIKPOCKOTIISI YMOX-
JIMBITIOE HalaHH iHPOpMAIlii B HAHOMETPUYHO-
My MacITadi o0 MOBEPXHEBUX JeTaleH MyX-
JMHHUX KJTITHH, a BUSIBIICHHSI 0COOIMMBOCTEMH (pe-
HOTHUITY MK MyXJUHHUMHU KIITHHAMH MOXYTh
OyTH IPOTHOCTUYHO BAKJIMBUMHU TIPH PaKy TPyA-
HOT 3aJI03H.

Introduction

Breast cancer (BC) is a pathological condition
associated with malignant uncontrolled rapid cell
division, invasive cell movement to adjacent
tissues, and metastatic spread to distant sites [ 1-
4]. Breast cancer is the most common
malignancy disease among women worldwide.
In 2020, breast cancer was diagnosed in 2.3

million women, with 685,000 deaths from the
disease reported worldwide, despite improved
approaches to diagnosis and treatment.
According to the WHO, at the end of 2020, 7.8
million women were diagnosed with breast
cancer in the last five years, which means that
this type of cancer is the most common cancer
in the world. The number of lost years of healthy
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life of women with this diagnosis in the world
exceeds that of any other type of cancer in the
female population. Breast cancer occurs in all
countries of the world in women of all ages after
puberty, but in older age the incidence rate
increases (WHO) [5].

In the United States of America, the
incidence of breast cancer is 300 thousand, in
Europe - 458 thousand cases. In Ukraine, the
incidence of breast cancer ranks 1st among all
malignant tumors in women. In 2018, there were
146,317 patients registered with an oncologist for
breast cancer in Ukraine, the standardized rate of
breast cancer per 100,000 women was 762.1 [6].

Morphological studies of breast cancer,
especially with the introduction of
immunohistochemical (IHC) methods, have
become crucial, as their results allow not only
to give a prognosis, but also to determine the
direction of antitumor therapy [7].

In addition to immunohistochemical
examination of breast cancer, transmission
electron microscopy has taken a prominent place.
The ultrastructure of histological variants of
breast cancer is described in detail, with special
attention focused on the importance of
myoepithelial cells, basement membrane,
various organelles and inclusions [8]. Such
studies are useful both for elucidating the
histogenesis and for diagnosing the tumors. But
in transmission electron microscopy studies,
little attention has been paid to the superficial
configuration of breast cancer tissue, mainly due
to technical difficulties in assessing complex
superficial ultrastructures on thin sections. At the
same time, scanning electron microscopy (CEM)
of breast cancer tissue samples is technically
complex, as studies have shown, because the
surrounding collagen fibrous stroma can darken
epithelial structures, which determines the
difficulty of research and analysis of tumor
surface configuration [9]. However, the use of
scanning electron microscopy in the study of
ductal breast cancer with different degree of
differentiation and different histological structure
of the invasive component in comparative terms
may be prognostically important for assessing

the course of the disease.

The aim of the study was to establish the
surface characteristics of ductal breast cancer of
different degree of differentiation and different
histological structure of the invasive component
in scanning electron microscopy.

Material and Methods

The material for the study were 39 cases of invasive
ductal breast cancer. In all cases, the diagnosis was
verified histologically. Morphological examination
of'the operation material using a light microscope
Leica DM750 (Leica Microsystems GmbH) was
performed. The study was conducted in
compliance with the basic bioethical provisions
of the Council of Europe Convention on Human
Rights and Biomedicine (04.04.1997), the
Helsinki Declaration of the World Medical
Association on ethical principles of scientific
medical research with human participation
(1964-2008), the Ministry of Health of Ukraine
Ne 690 of September 23, 2009, approved by the
Commission on Ethics of Scientific Research of
the Danylo Halytsky Lviv National Medical
University.

Histological type of cancer was determined
in accordance with WHO recommendations [10].
The degree of malignancy was determined by a
modified scheme of P. Scarff, H. Bloom and W.
Richardson [11]. The number of tubular
structures, the number of mitoses, cell
polymorphism and nuclear hyperchromia were
taken into account. According to the degree of
differentiation (G), the tumors were divided into
3 groups, respectively: highly differentiated (G1 -
3-5 points), moderately differentiated (G2 - 6-7
points), low differentiated (G3 - 8-9 points).

In addition to light microscopy, we used
scanning electron microscopy, which is a method
of examining the surface of samples and other
small objects. The depth of field is significant,
which makes it possible to obtain a three-
dimensional sharp image. Tissue samples from
12 cases of invasive ductal carcinoma were fixed
in 2% glutaraldehyde solution for 2 hours, then
washed three times with distilled water for 10
minutes each time. Clean washed samples were
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frozen and placed in a sublimation unit, where
water was sublimed from the tissues for two
hours without losing volume and shape. The
dried samples were glued to the tables for further
spraying with a conductive film in a vacuum
sprayer, as the surface of the sample must be
electrically conductive. Electron microscopic
studies were performed on a scanning electron
microscope JEOL T220A in the laboratory of
physical research methods in geology of Ivan
Franko Lviv National University and the electron
microscopy laboratory of Danylo Halytsky Lviv
National Medical University. The surface of the
samples was sprayed with a thin layer of silver
in a vacuum sprayer VUP-5. An increase from
%35 tox4000 was used to photograph the surface
of the samples, and the accelerating voltage in
all studies was 25 kV.

Data processing was performed by
applied statistical methods used in medicine
including the program R Commander. The
obtained indicators are presented in the form of
shares and 95% confidence intervals (% [95%
CI]). Confidence intervals were calculated by
Fisher's angular transformation criterion-¢. The
significance of the difference was determined by
the method of Fisher's exact test, with a minimum
significance of p <0.05.

Results and Discussion

Histologically, in the infiltrative component of
invasive ductal carcinoma of the breast, we
identified tubular, trabecular, solid, alveolar
structures and discrete (single) groups of tumor
cells. Tubular structures resembled tubes formed
by a one row of tumor cells (Fig. 1a). Trabecular
structures represented one or two rows of linearly
arranged cells (Fig. 4a). Solid structures looked
like fields consisting of tens and hundreds of
tumor cells (Fig. 2a, b). Alveolar structures were
the formation of tumor cells of round or close to
round shape (Fig. 3a). Discrete, or single, groups
of tumor cells were defined as individual tumor
cells or clusters from two to five cells (Fig. 4b).
Estimation of the degree of malignancy of ductal
breast cancer, described by P. Scarff, H. Bloom
and W. Richardson, based on the determination

of the number of ducts formed by tumor cells,
cell polymorphism and nuclear hyperchromia of
cancer cells, as well as the number of mitotic
figures, showed a predominance in our materials
moderately differentiated carcinoma G2 - 69.23%
[54,04-82,54] (n=27). Highly differentiated
carcinomas (G1) accounted for 5 cases (17.95%
[7.67-31.36]), low differentiated (G3) - 7 (12.82%
[4.32-24.96]). Invasive ductal carcinomas (n=12)
of different degrees of malignancy were selected
for examination in a scanning microscope: G1 -
n=3 (25.00% [5,68-52,11]); G2 - n=5 (41.67%
[16.54-69.4]); G3 - n=4 (33.33% [10.66-61.2]).

Scanning electron microscopy showed
the presence of single cells and clusters of tumor
cells of different sizes. Clusters of cells had an
irregular shape, resembled a spherical, formed
dense individual rows. Differences in the size
and shape of the cells forming the clusters were
noticeable. The cell surfaces in some clusters
were fairly flat and close-fitting or were
delimited by deep intussusception. The
configuration of the free surface of the cells
forming the clusters was quite variable. In some
cases, the entire visible surface was covered with
numerous, asymmetric microvilli of various
lengths, sizes, and densities. More often such
microvilli covered only a part of a cell surface.
There were also clusters with outer free cell surfaces
covered with a few scattered asymmetric microvilli
or even completely devoid of microvilli. In
infiltrating ductal carcinomas of the trabecular
type, tumor cells were arranged in densely
packed rows. Such cells, as a rule, had smooth
surfaces with a small number of vesicles and rare
microvilli (Fig. 4¢). Single isolated tumor cells
were usually spherical and of different sizes.
Their surface configuration was similar to the
surface of cells forming clusters, that is they were
either covered with asymmetric microvilli
scattered over the entire cell surface, or they had
an incorrect surface configuration without
microvilli (Fig. 4d).

We compared the surface configuration
of tumor cells with different histological degrees
of malignancy. From the point of view of the
surface configuration of tumor cells, we have
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Fig. 1
Invasive ductal breast carcinoma: typical tubular structures in the infiltrative component, histologically G2 degree of
malignancy. Hematoxylin and eosin staining. x 400 (a); scanning electron microscopy, I variant of the surface
configuration, numerous asymmetric micro trabecular cytoplasmic outgrowths cover entire free cell surfaces (b-c), a
cluster formed by small rounded cells that are covered with tightly packed microvilli (d). b x 725; ¢ x 800, d x 3500.

identified three variants of cells: We identified 5 cases (41.67% [16.54-

Variant I was characterized by the 69.4]) of breast cancer variant I, 2 (16.67% [1.88-
presence in most tumor cells of numerous 41.84]) - variant [T and 5 (41.67 % [16,54-69,4]) -

asymmetric microvilli, which were diffusely [T variant. Highly differentiated invasive ductal
distributed on the cell surface or appeared in the carcinomas of G1 were characterized by the
form of foci (Fig. 1 b, c). presence in most tumor cells of numerous

Variant II was characterized by the asymmetric microvilli, which were diffusely
presence of a very small number of asymmetric distributed on the cell surface or appeared in the
microvilli scattered throughout the cell surface form of foci. Variant I prevailed in the presence
(Fig. 2 ¢, d, Fig. 4 ¢, d). of tubular structures in the infiltrative component

Variant III was characterized by the of ductal carcinoma of the breast (Fig. 1 a).
absence of microvilli on the surface of most Moderately differentiated carcinomas G2
tumor cells (Fig. 3 b, ¢, d). (40.00% [5,95-81,25]) were characterized by a

Electron microscopic features of invasive variety of surface configurations of tumor cells.
ductal breast cancer in scanning microscopy They were characterized by the presence of
were compared in each case with the histological numerous asymmetric microvilli, and their
degree of malignancy G. The results of the study complete absence. In some places it was possible
are presented in Table. 1. to register a very small number of asymmetric
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Table |
Distribution of cell variants with different histological grade of malignancy (% [95% CI])
Degree Cell Cell Cell
. g . Variant Variant Variant Total
of histological I I m
i
malignancy (G) o 959% 1) | n | % [95%1] | 0 | % [95%A1 | 0 | %
Gl 3 100,00% 0 0% 0 0% 3 | 100,00%
40,00% 20,00% 40,00% o
G2 2| 159581251 | 1| [0.06-61,55] | 2 | [5.95-81257 | > | 100:00%
25,00% 75,00%
0/ sk > B 0
G3 0 0% ! [0,11-72,04] 3 [27,96-99,89] 4| 100,00%
41,67% 16,67% 41,67% o
Total > | 6546941 | % | [1.88-41,847 | ° | [16,54-69.4) | [ 100:00%

*p <0.05 G1 with other histological degrees of malignancy

microvilli scattered throughout the cell surface.
The second variant was characteristic of the
solid, trabecular and tubular component of
invasive ductal carcinoma of the breast with
grade of mahgnanmes G2 (20.00% [0.06-61.55])
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Fig. 2

and G3 (25.00% [0.11-72.04]) (Fig. 2 a, b; Fig.
4 a, b). Concerning to low-differentiated G3
carcinomas, it should be noted that in 75.00%
[27,96-99,89] cases, most tumor cells were
characterized by microvilli on the surface, i.e., there
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Invasive ductal breast carcinoma: solid structures in the infiltrative component, obvious cellular polymorphism,
nuclear hyperchromia, numerous mitotic figures, histologically G3 degree of malignancy (a, b). Staining with
hematoxylin and eosin, a x 200, b x 400, scanning electron microscopy, clusters of tumor cells, mostly round in
shape, variant Il surface configuration, single micro trabecular cytoplasmic outgrowths (c) and a small number of
microvilli on the surfaces of tumor cells (d). ¢ x 700, d x 3500.
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Fig. 3

d

Invasive ductal breast carcinoma: alveolar structures in the infiltrative component, obvious cell polymorphism,
nuclear hyperchromia, numerous mitoses, histologically G3 degree of malignancy (a). Staining with hematoxylin and
eosin, x 400; scanning electron microscopy, Il variant of surface configuration, groups of tumor cells with smooth
surfaces without micro trabecular cytoplasmic outgrowths (b, ¢) b x 312, ¢ x 3284, single tumor cell with asymmetric
surface without microvilli (d) x 4000.

was a variant III surface configuration of cells. And
only in isolated cases there was a very small number
of asymmetric microvilli, which are scattered
throughout the cell surface. The third variant of
the surface configuration was characterized by the
presence of predominantly alveolar structures in
the infiltrative components (Fig. 3 a).

Thus, the study showed that tumor cells
of invasive ductal breast cancer usually have
three superficial configurations. Some cells were
completely or more often focal covered with
asymmetric microvilli. Other cells had few
asymmetric microvilli scattered throughout the
cell surface. In the third variant, the tumor cells
did not have microvilli. The first variant
prevailed in the presence of tubular structures
in the infiltrative component of ductal carcinoma

of the breast. The second variant was
characterized by the presence of the solid and
trabecular component in the invasive ductal
carcinoma of the breast and the third variant was
characterized by the presence of predominantly
alveolar structures in the infiltrative component.
A comparison of the surface configuration of
tumor cells with a histologically determined
degree of malignancy showed that in G3 tumors
most cells had very few or no microvilli on their
surfaces. In tumors with G1 differentiation, most
cells had diffusely or focially distributed
microvilli on the surface. This is consistent with
previously published data concerning the
presence of microvilli on the surfaces of tumor
cells. Microvilli were often rare on the surfaces
of undifferentiated carcinoma, in contrast to
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highly differentiated cancers, such as gastric
carcinoma [12], pancreatic cancer [ 13] and lung
cancer [14, 15]. They decrease in number and
size during carcinogenesis [16]. The presence
of microvilli in a limited area of the cell surface
indicates that the polarity of tumor cells is
preserved, and therefore indicates a better-
preserved differentiation of tumor cells. The
orientation of microvilli, the presence of which
was characteristic of I and II variants of the
surface configuration of tumor cells, was
different, microvilli could be curved or obliquely
oriented to the cell surface, straight and
perpendicular to the cell surface, mostly
asymmetric and very rarely the same length.

Difficulties in establishing a reliable prognosis
for ductal breast cancer have led to the
development of histopathological classification

(20,

/.f’ tﬂ

systems, which divided breast cancer into 3-4
degrees of malignancy [17, 18]. The Nottingham
modification of the system by P. Scarff, H. Bloom
and W. Richardson is known as the Nottingham
grading system, recommended by various
professional organizations internationally
(WHO, AJCC, EU and the Royal College of
Pathologists), has a great advantage among other
histopathological classifications. However,
scanning electron microscopy, especially in
combination with immunohistochemical
parameters, is of great help in the study and
diagnosis of pathological changes occurring on
tumor surfaces and can contribute to the
prognostic assessment of ductal breast cancer.

Conclusions
1. Morphological changes of cells and tissues

Invasive ductal breast carcinoma: trabecular (a) and discrete (b) structures in the infiltrative component, obvious cellular
polymorphism, nuclear hyperchromia, numerous mitotic figures, histologically G3 degree of malignancy. Staining with
hematoxylin and eosin, x 400; scanning electron microscopy, Il variant of surface configuration, tumor cells with short

micro trabecular cytoplasmic outgrowths (c),; groups of tumor cells with single microvilli. ¢ x 1800, d) x 3500.
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remain the standard for the diagnosis of breast
cancer. Variations in the size, shape, and
morphology of cells and their functional changes
can provide crucial confirmation for a certain
tumor type and successful treatment.

2. The cytoplasmic membrane plays an important
role in intercellular communication, cell growth
and proliferation, and the presence or absence
of microvilli on the cell surface filled with actin
filaments, as well as desmosomes or cellular
compounds containing microfilaments formed
by protein which are a histochemical marker of
epithelial cells, have prognostic value in the
course of invasive ductal breast cancer.

3. From a point of view of the surface configuration
of tumor cells, we have identified three variants
of cells. The first variant was characterized by
the presence in most tumor cells of numerous
asymmetric microvilli with diffuse or focal
distribution on the surface and significantly
prevailed in the presence of tubular structures
in the infiltrative component of ductal carcinoma
of the breast in all cases of grade G1 (p<0.05
with G3). The second variant of the surface
configuration was characterized by a small
number of asymmetric microvilli scattered
throughout the cell surface and was diagnosed
with a solid and trabecular invasive component
of grades malignancies G2 and G3. The third
variant was characterized by the absence of
microvilli on the surface of most tumor cells and
prevailed in the alveolar structures of the
invasive component of G2 and G3 degrees of
differentiation.

4. Tt is established that the decrease in the degree
of histological differentiation of invasive ductal
breast cancer is associated with a decrease or
absence of asymmetric microvilli on the cell
surface. Tumors classified as G2 showed a wide
range of surface configurations of cancer cells,
however G3 carcinomas in 75% of cases were
characterized by the absence of microvilli on
most surface tumor cells, i.e., there was a variant
IIT surface configuration of cells.

5. Scanning electron microscopy makes it
possible to provide information on a nanometer
scale on the surface details of tumor cells, and

the detection of phenotype features between
tumor cells may be prognostically important in
breast cancer.
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