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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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Ðåôåðàò
Ìåòà. Âñòàíîâëåííÿ îñîáëèâîñòåé ïîâåðõí³ ïðîòî-
êîâîãî ðàêó ãðóäíî¿ çàëîçè ð³çíîãî ñòóïåíÿ äèôåðåí-
ö³þâàííÿ ³ ã³ñòîëî´³÷íî¿ áóäîâè ³íâàçèâíîãî êîìïîíåí-
òà ïðè ñêàíóþ÷³é åëåêòðîíí³é ì³êðîñêîï³¿.
Ìàòåð³àë ³ ìåòîäè. Ïðîàíàë³çîâàíî ðåçóëüòàòè äî-
ñë³äæåííÿ ³íâàçèâíîãî ïðîòîêîâîãî ðàêó ãðóäíî¿ çà-
ëîçè ïðè âèêîðèñòàíí³ ñâ³òëîâî¿ òà ñêàíóþ÷î¿ åëåêò-
ðîííî¿ ì³êðîñêîï³¿. Ñòóï³íü çëîÿê³ñíîñò³ âèçíà÷àâñÿ çà
ìîäèô³êîâàíîþ ñõåìîþ P. Scarff, H. Bloom ³ W.
Richardson. Åëåêòðîííî-ì³êðîñêîï³÷í³ îñîáëèâîñò³ ïî-
âåðõí³ ³íâàçèâíîãî ïðîòîêîâîãî ðàêó ãðóäíî¿ çàëîçè ïðè
ñêàíóþ÷³é ì³êðîñêîï³¿ â êîæíîìó âèïàäêó ïîð³âíþâàëè
ç ã³ñòîëî´³÷íîþ áóäîâîþ òà ñòóïåíåì çëîÿê³ñíîñò³ G.
Ðåçóëüòàòè é îáãîâîðåííÿ. Ã³ñòîëî´³÷íî â ³íô³ëüò-
ðàòèâíîìó êîìïîíåíò³ ³íâàçèâíî¿ ïðîòîêîâî¿ êàðöè-
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Âñòóï
Ðàê ãðóäíî¿ çàëîçè (ÐÃÇ) - ïàòîëî´³÷íèé ñòàí,
ïîâ'ÿçàíèé ç³ çëîÿê³ñíîþ íåêîíòðîëüîâàíîþ
øâèäêîþ êë³òèííîþ ïðîë³ôåðàö³ºþ, ³íâàçèâ-
íèì ïåðåì³ùåííÿì êë³òèí ó ñóñ³äí³ òêàíèíè
òà ìåòàñòàòè÷íèì ïîøèðåííÿì ó â³ääàëåí³
ì³ñöÿ [1-4]. ÐÃÇ - íàé÷àñò³øå çëîÿê³ñíå çàõâî-
ðþâàííÿ ñåðåä æ³íîê ó âñüîìó ñâ³ò³. Ó 2020
ðîö³ ðàê ãðóäåé áóâ ä³à´íîñòîâàíèé ó 2,3 ì³ëü-
éîíà æ³íîê, ïðè öüîìó ó ñâ³ò³ áóëî çàðåºñò-
ðîâàíî 685 000 âèïàäê³â ñìåðò³ â³ä ö³º¿ õâî-
ðîáè, íåçâàæàþ÷è íà âäîñêîíàëåííÿ ï³äõîä³â
äî ä³à´íîñòèêè òà ë³êóâàííÿ. Çà äàíèìè ÂÎÎÇ
íà ê³íåöü 2020 ðîêó æèâèìè çàëèøàëèñÿ 7,8
ì³ëüéîíà æ³íîê, ó ÿêèõ çà îñòàíí³ ï'ÿòü ðîê³â
áóâ ä³à´íîñòîâàíèé ðàê ãðóäíî¿ çàëîçè, à öå
îçíà÷àº, ùî âêàçàíèé âèä ðàêó º íàéïîøèðå-

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 III 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.

íîìè ãðóäíî¿ çàëîçè ä³à´íîñòîâàíî òóáóëÿðí³, òðà-
áåêóëÿðí³, ñîë³äí³, àëüâåîëÿðí³ ñòðóêòóðè ³ äèñêðåòí³
(ïîîäèíîê³) ãðóïè ïóõëèííèõ êë³òèí. Ç îãëÿäó ïîâåðõ-
íåâî¿ êîíô³ãóðàö³¿ ïóõëèííèõ êë³òèí âèä³ëåíî òðè âà-
ð³àíòè êë³òèí. Ïåðøèé âàð³àíò õàðàêòåðèçóâàâñÿ íà-
ÿâí³ñòþ ó á³ëüøîñò³ ïóõëèííèõ êë³òèí ÷èñëåííèõ àñè-
ìåòðè÷íèõ ì³êðîâîðñèíîê ç äèôóçíèì àáî âîãíèùå-
âèì ¿õ ðîçïîä³ëîì íà ïîâåðõí³ ³ äîñòîâ³ðíî ïåðåâàæàâ
çà íàÿâíîñò³ òóáóëÿðíèõ ñòðóêòóð â ³íô³ëüòðàòèâ-
íîìó êîìïîíåíò³ ïðîòîêîâèõ êàðöèíîì çàëîçè âñ³õ âè-
ïàäê³â ñòóïåíÿ ãðàäàö³¿ G1 (ð<0,05). Äðóãèé âàð³àíò
ïîâåðõíåâî¿ êîíô³ãóðàö³¿ âèçíà÷àâñÿ ìàëîþ ê³ëüê³ñòþ
àñèìåòðè÷íèõ ì³êðîâîðñèíîê, ðîçñ³ÿíèõ ïî âñ³é êë³-
òèíí³é ïîâåðõí³, ³ ä³à´íîñòóâàâñÿ ïðè ñîë³äíîìó ³ òðà-
áåêóëÿðíîìó ³íâàçèâíîìó êîìïîíåíò³ ñòóïåí³â çëî-
ÿê³ñíîñò³ G2 ³ G3. Òðåò³é âàð³àíò õàðàêòåðèçóâàâñÿ
â³äñóòí³ñòþ ó á³ëüøîñò³ ïóõëèííèõ êë³òèí ì³êðîâîð-
ñèíîê íà ïîâåðõí³ ³ ïåðåâàæàâ â àëüâåîëÿðíèõ ñòðóê-
òóðàõ ³íâàçèâíîãî êîìïîíåíòó G2 ³ G3 ñòóïåí³â.
Âñòàíîâëåíî, ùî çíèæåííÿ ñòóïåíÿ ã³ñòîëî´³÷íîãî
äèôåðåíö³þâàííÿ ³íâàçèâíîãî ïðîòîêîâîãî ðàêó ãðóä-
íî¿ çàëîçè àñîö³éîâàíî ç³ çìåíøåííÿì àáî â³äñóòí³ñ-
òþ àñèìåòðè÷íèõ ì³êðîâîðñèíîê íà êë³òèíí³é ïî-
âåðõí³. Ïóõëèíè, êëàñèô³êîâàí³ ÿê G2, ïîêàçàëè øè-
ðîêèé ñïåêòð ïîâåðõíåâî¿ êîíô³ãóðàö³¿ ðàêîâèõ êë³-
òèí, à â 75,00% [27,96-99,89] âèïàäê³â êàðöèíîì G3
âëàñòèâîþ áóëà â³äñóòí³ñòü ó á³ëüøîñò³ ïóõëèííèõ
êë³òèí ì³êðîâîðñèíîê íà ïîâåðõí³, òîáòî ìàâ ì³ñöå
²²² âàð³àíò ïîâåðõíåâî¿ êîíô³ãóðàö³¿.
Âèñíîâêè. Ñêàíóþ÷à åëåêòðîííà ì³êðîñêîï³ÿ óìîæ-
ëèâëþº íàäàííÿ ³íôîðìàö³¿ â íàíîìåòðè÷íîìó ìàñø-
òàá³ ùîäî ïîâåðõíåâèõ äåòàëåé ïóõëèííèõ êë³òèí, à
âèÿâëåííÿ îñîáëèâîñòåé ôåíîòèïó ì³æ òàêèìè
êë³òèíàìè ìîæóòü áóòè ïðî´íîñòè÷íî âàæëèâèìè
ïðè ðàêó ãðóäíî¿ çàëîçè.

í³øèì îíêîëî´³÷íèì çàõâîðþâàííÿì ó ñâ³ò³.
Ê³ëüê³ñòü âòðà÷åíèõ ðîê³â çäîðîâîãî æèòòÿ
æ³íîê ç öèì ä³à´íîçîì ó ñâ³ò³ ïåðåâèùóº àíà-
ëî´³÷íèé ïîêàçíèê ùîäî áóäü-ÿêîãî ³íøîãî
ð³çíîâèäó ðàêó ó æ³íî÷îãî íàñåëåííÿ. Ðàê
ãðóäíî¿ çàëîçè òðàïëÿºòüñÿ ó âñ³õ êðà¿íàõ ñâ³-
òó â æ³íîê áóäü-ÿêîãî â³êó ï³ñëÿ äîñÿãíåííÿ
ñòàòåâî¿ çð³ëîñò³, ïðîòå ó á³ëüø ñòàðøîìó â³ö³
ð³âåíü çàõâîðþâàíîñò³ çðîñòàº (ÂÎÎÇ) [5]. Ó
ÑØÀ öåé ïîêàçíèê ñòàíîâèòü 300 òèñÿ÷, ó
ªâðîï³ - 458 òèñÿ÷ âèïàäê³â. Â Óêðà¿í³ çàçíà-
÷åíà îíêîëîã³÷íà õâîðîáà çàéìàº 1-å ì³ñöå ñå-
ðåä óñ³õ çëîÿê³ñíèõ ïóõëèí, ùî âèÿâëÿþòüñÿ
ó æ³íîê. Ó 2018 ðîö³ â Óêðà¿í³ çàô³êñîâàíî
146 317 ïàö³ºíò³â, ÿê³ ïåðåáóâàëè íà îáë³êó â
îíêîëî´à ç ïðèâîäó ðàêó ãðóäíî¿ çàëîçè. Ïî-
êàçíèê íà 100 òèñ. æ³íî÷îãî íàñåëåííÿ ñòà-
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íîâèòü 762,1 [6].
Ìîðôîëî´³÷í³ äîñë³äæåííÿ ÐÃÇ, îñîá-

ëèâî ³ç âïðîâàäæåííÿì ó ïðàêòèêó ³ìóíîã³ñ-
òîõ³ì³÷íèõ (²ÃÕ) ìåòîä³â, íàáóëè âèð³øàëü-
íîãî çíà÷åííÿ, îñê³ëüêè ¿õ ðåçóëüòàòè äîçâî-
ëÿþòü íå ò³ëüêè íàäàòè ïðî´íîç, àëå é âèçíà-
÷èòè íàïðÿìîê ïðîòèïóõëèííî¿ ë³êóâàëüíî¿
òåðàï³¿ [7].

Îêð³ì ³ìóíîã³ñòîõ³ì³÷íîãî äîñë³äæåí-
íÿ ðàêó ãðóäíî¿ çàëîçè, ÷³ëüíå ì³ñöå ïîñ³ëà
òðàíñì³ñ³éíà åëåêòðîííà ì³êðîñêîï³ÿ. Äå-
òàëüíî îïèñàíà óëüòðàñòðóêòóðà ã³ñòîëî´³÷-
íèõ âàð³àíò³â ÐÃÇ, ïðè öüîìó îñîáëèâà óâàãà
çîñåðåäæåíà íà çíà÷åíí³ ì³îåï³òåë³àëüíèõ
êë³òèí, áàçàëüíî¿ ìåìáðàíè, ð³çíèõ îðãàíåë ³
âêëþ÷åíü [8]. Òàê³ äîñë³äæåííÿ º êîðèñíèìè
ÿê äëÿ ç'ÿñóâàííÿ ã³ñòî´åíåçó, òàê ³ äëÿ ä³à´-
íîñòèêè ïóõëèí. Àëå â òðàíñì³ñ³éí³é åëåêò-
ðîíí³é ì³êðîñêîï³¿ íåäîñòàòíüî óâàãè ïðèä³-
ëÿºòüñÿ ïîâåðõíåâ³é êîíô³ãóðàö³¿ òêàíèíè ðà-
êó ãðóäíî¿ çàëîçè, â îñíîâíîìó ÷åðåç òåõí³÷í³
òðóäíîù³ â îö³íö³ ñêëàäíî¿ ïîâåðõíåâî¿ óëüò-
ðàñòðóêòóðè íà òîíêèõ çð³çàõ. Çà ðåçóëüòàòà-
ìè äîñë³äæåííÿ ñêàíóþ÷à åëåêòðîííà ì³êðî-
ñêîï³ÿ (ÑEM) çðàçê³â òêàíèí ÐÃÇ º òåõí³÷íî
ñêëàäíîþ, îñê³ëüêè îòî÷óþ÷à êîëà´åíîâîâî-
ëîêíèñòà ñòðîìà ìîæå çàòåìíþâàòè åï³òåë³-
àëüí³ ñòðóêòóðè, ùî ïðèçâîäèòü äî âàæêîñò³
ïðîâåäåííÿ îáñòåæåíü òà àíàë³ç ïîâåðõíåâî¿
êîíô³ãóðàö³¿ ïóõëèíè [9]. Ïðîòå çàñòîñóâàííÿ
ÑÅÌ ó äîñë³äæåíí³ ïðîòîêîâîãî ðàêó ãðóäíî¿
çàëîçè ð³çíîãî ñòóïåíÿ äèôåðåíö³þâàííÿ ³
ð³çíî¿ ã³ñòîëî´³÷íî¿ áóäîâè ³íâàçèâíîãî êîì-
ïîíåíòà â ïîð³âíÿëüíîìó àñïåêò³ ìîæå ìàòè
ïðî´íîñòè÷íî âàæëèâå çíà÷åííÿ äëÿ îö³íêè
ïåðåá³ãó çàõâîðþâàííÿ.

Ìåòîþ äîñë³äæåííÿ áóëî âñòàíîâëåí-
íÿ îñîáëèâîñòåé ïîâåðõí³ ïðîòîêîâîãî ðàêó
ãðóäíî¿ çàëîçè ð³çíîãî ñòóïåíÿ äèôåðåíö³þ-
âàííÿ ³ ð³çíî¿ ã³ñòîëî´³÷íî¿ áóäîâè ³íâàçèâ-
íîãî êîìïîíåíòà ïðè ñêàíóþ÷³é åëåêòðîíí³é
ì³êðîñêîï³¿.

Ìàòåð³àë ³ ìåòîäè
Ìàòåð³àëîì äëÿ ðîáîòè ñëóãóâàëè 39 âèïàä-
ê³â ³íâàçèâíîãî ïðîòîêîâîãî ðàêó ãðóäíî¿ çà-
ëîçè ç ã³ñòîëî´³÷íî âåðèô³êîâàíèì ä³à´íîçîì.

Âèêîíóâàëîñÿ ìîðôîëî´³÷íå äîñë³äæåííÿ
îïåðàö³éíîãî ìàòåð³àëó ³ç çàñòîñóâàííÿì
ñâ³òëîâîãî ì³êðîñêîïà Leica DM750 (Leica
Microsystems GmbH) ç äîòðèìàííÿì îñíîâ-
íèõ á³îåòè÷íèõ ïîëîæåíü Êîíâåíö³¿ Ðàäè
ªâðîïè ïðî ïðàâà ëþäèíè òà á³îìåäèöèíó
(â³ä 04.04.1997 ð.), Ãåëüñ³íñüêî¿ äåêëàðàö³¿
Âñåñâ³òíüî¿ ìåäè÷íî¿ àñîö³àö³¿ ïðî åòè÷í³
ïðèíöèïè ïðîâåäåííÿ íàóêîâèõ ìåäè÷íèõ äî-
ñë³äæåíü çà ó÷àñòþ ëþäèíè (1964-2008 ðð.),
íàêàçó ÌÎÇ Óêðà¿íè â³ä 23.09.2009 ð. ¹ 690
"Ïðî çàòâåðäæåííÿ Ïîðÿäêó ïðîâåäåííÿ êë³-
í³÷íèõ âèïðîáóâàíü ë³êàðñüêèõ çàñîá³â òà åêñ-
ïåðòèçè ìàòåð³àë³â êë³í³÷íèõ âèïðîáóâàíü ³
Òèïîâîãî ïîëîæåííÿ ïðî êîì³ñ³¿ ç ïèòàíü åòè-
êè" òà "Ïîëîæåííÿ ïðî êîì³ñ³þ ç ïèòàíü åòè-
êè íàóêîâèõ äîñë³äæåíü, åêñïåðèìåíòàëüíèõ
ðîçðîáîê ³ íàóêîâèõ òâîð³â Ëüâ³âñüêîãî íà-
ö³îíàëüíîãî ìåäè÷íîãî óí³âåðñèòåòó ³ìåí³
Äàíèëà Ãàëèöüêîãî (2018).

Ã³ñòîëî´³÷íèé òèï ðàêó âñòàíîâëþâàâ-
ñÿ â³äïîâ³äíî äî ðåêîìåíäàö³é ÂÎÎÇ [10].
Ñòóï³íü çëîÿê³ñíîñò³ âèçíà÷àâñÿ çà ìîäèô³-
êîâàíîþ ñõåìîþ P. Scarff, H. Bloom ³ W.
Richardson [11]. Ïðè öüîìó âðàõîâóâàëàñÿ
ê³ëüê³ñòü òóáóëÿðíèõ ñòðóêòóð, ÷èñëî ì³òîç³â,
êë³òèííèé ïîë³ìîðô³çì ³ ÿäåðíà ã³ïåðõðîì³ÿ.
Çà ñòóïåíåì äèôåðåíö³àö³¿ (G) ïóõëèíè ðîç-
ïîä³ëèëèñÿ íà 3 ãðóïè, â³äïîâ³äíî: âèñîêî-
äèôåðåíö³éîâàí³ (G1 - 3-5 áàë³â), ïîì³ðíîäè-
ôåðåíö³éîâàí³ (G2 - 6-7 áàë³â), íèçüêîäèôå-
ðåíö³éîâàí³ (G3 - 8-9 áàë³â).

Îêð³ì ñâ³òëîâî¿, âèêîðèñòàíà ñêàíóþ-
÷à åëåêòðîííà ì³êðîñêîï³ÿ, ÿêà º ìåòîäîì äî-
ñë³äæåííÿ ïîâåðõí³ çðàçê³â, à òàêîæ ³íøèõ
äð³áíèõ îá'ºêò³â. Ãëèáèíà ð³çêîñò³ ïðè öüîìó
º çíà÷íîþ, ùî äàº ìîæëèâ³ñòü îòðèìàòè
îá'ºìíå ÷³òêå çîáðàæåííÿ. Çðàçêè òêàíèíè 12
âèïàäê³â ³íâàçèâíî¿ ïðîòîêîâî¿ êàðöèíîìè
ô³êñóâàëè â 2% ðîç÷èí³ ãëþòàðàëüäåã³äó ïðî-
òÿãîì 2 ãîä. Çãîäîì ïðîìèâàëè òðè÷³ äèñòè-
ëüîâàíîþ âîäîþ ïî 10 õâ. ×èñò³ ïðîìèò³ çðàç-
êè çàìîðîæóâàëè ³ ïîì³ùàëè â ñóáë³ìàö³éíó
óñòàíîâêó, äå ïðîòÿãîì äâîõ ãîäèí ïðîâîäè-
ëàñÿ ñóáë³ìàö³ÿ âîäè ç òêàíèí áåç âòðàòè îá'º-
ìó ³ ôîðìè. Îñê³ëüêè ïîâåðõíÿ çðàçêà ïîâèí-
íà áóòè åëåêòðîïðîâ³äíîþ, âèñóøåí³ âç³ðö³
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íàêëåþâàëè ïðîâ³äíîþ ïë³âêîþ íà ïðåäìåòí³
ñòîëèêè äëÿ ïîäàëüøîãî íàïèëåííÿ òîíêèì
øàðîì ñð³áëà ó âàêóóìíîìó íàïèëþâà÷³ ÂÓÏ-
5. Äëÿ ôîòî´ðàôóâàííÿ ïîâåðõí³ çðàçê³â âè-
êîðèñòîâóâàëîñü çá³ëüøåííÿ ×35 äî ×4000, à
ïðèñêîðþþ÷à íàïðóãà â óñ³õ äîñë³äæåííÿõ
áóëà ð³âíîþ 25 êÂ. Åëåêòðîííî-ì³êðîñêîï³÷í³
äîñë³äæåííÿ ïðîâîäèëèñÿ ñêàíóþ÷èì åëåêò-
ðîííèì ì³êðîñêîïîì JEOL T220A íà áàç³ ëà-
áîðàòîð³¿ ô³çè÷íèõ ìåòîä³â äîñë³äæåííÿ â
ãåîëî´³¿ ËÍÓ ³ìåí³ ²âàíà Ôðàíêà òà ëàáîðà-
òîð³¿ åëåêòðîííî¿ ì³êðîñêîï³¿ Ëüâ³âñüêîãî íà-
ö³îíàëüíîãî ìåäè÷íîãî óí³âåðñèòåòó ³ìåí³
Äàíèëà Ãàëèöüêîãî.

Îáðîáêà äàíèõ ïðîâîäèëàñÿ ïðèêëàä-
íèìè ñòàòèñòè÷íèìè ìåòîäàìè, ÿê³ âèêîðèñ-
òîâóþòüñÿ â ìåäèöèí³, çà äîïîìîãîþ ïðîãðà-
ìè R Commander. Îòðèìàí³ ïîêàçíèêè ïðåä-
ñòàâëåíî ó âèãëÿä³ ÷àñòîê òà 95% äîâ³ð÷èõ
³íòåðâàë³â (% [95%Ä²]), êîòð³ âèðàõóâàëè çà
êðèòåð³ºì-ϕ êóòîâîãî ïåðåòâîðåííÿ Ô³øåðà.
Äîñòîâ³ðí³ñòü ð³çíèö³ âèçíà÷àëè ìåòîäîì
òî÷íîãî êðèòåð³þ Ô³øåðà ïðè ì³í³ìàëüíîìó
ð³âí³ çíà÷èìîñò³ ð<0,05.

Ðåçóëüòàòè é îáãîâîðåííÿ
Ã³ñòîëî´³÷íî â ³íô³ëüòðàòèâíîìó êîìïîíåíò³
³íâàçèâíî¿ ïðîòîêîâî¿ êàðöèíîìè ãðóäíî¿ çà-
ëîçè ìè âèä³ëèëè òóáóëÿðí³, òðàáåêóëÿðí³, ñî-
ë³äí³, àëüâåîëÿðí³ ñòðóêòóðè ³ äèñêðåòí³ (ïî-
îäèíîê³) ãðóïè ïóõëèííèõ êë³òèí. Òóáóëÿðí³
ñòðóêòóðè íàãàäóâàëè òðóáêè, óòâîðåí³ îäíèì
ðÿäîì ïóõëèííèõ êë³òèí (ðèñ. 1à). Òðàáåêó-
ëÿðí³ ñòðóêòóðè ðåïðåçåíòóâàëè îäèí-äâà ðÿ-
äè ë³í³éíî ðîçòàøîâàíèõ êë³òèí (ðèñ. 4à). Ñî-
ë³äí³ ñòðóêòóðè âèãëÿäàëè ÿê ïîëÿ, ùî ñêëà-
äàþòüñÿ ç äåñÿòê³â ³ ñîòåíü ïóõëèííèõ êë³òèí
(ðèñ. 2à,á). Àëüâåîëÿðí³ ñòðóêòóðè ïðåäñòàâ-
ëÿëè ôîðìóâàííÿ ïóõëèííèõ êë³òèí îêðóãëî¿
àáî áëèçüêî¿ äî îêðóãëî¿ ôîðìè (ðèñ. 3à). Äèñ-
êðåòí³, ÷è ïîîäèíîê³, ãðóïè âèçíà÷àëèñÿ ÿê
îêðåì³ ïóõëèíí³ êë³òèíè àáî ñêóï÷åííÿ â³ä
äâîõ äî ï'ÿòè êë³òèí (ðèñ. 4á).

Îö³íêà ñòóïåíÿ çëîÿê³ñíîñò³ ïðîòîêî-
âîãî ðàêó ãðóäíî¿ çàëîçè, îïèñàíà P. Scarff,
H. Bloom ³ W. Richardson, ùî áàçóºòüñÿ íà âè-
çíà÷åíí³ ê³ëüêîñò³ ïðîòîê, óòâîðåíèõ ïóõëèí-

íèìè êë³òèíàìè, êë³òèííîãî ïîë³ìîðô³çìó òà
ÿäåðíî¿ ã³ïåðõðîì³¿ ðàêîâèõ êë³òèí, à òàêîæ
ê³ëüêîñò³ ì³òîòè÷íèõ ô³ãóð, ïðîäåìîíñòðóâà-
ëà ïåðåâàæàííÿ â íàøîìó ìàòåð³àë³ ïîì³ðíî-
äèôåðåíö³éîâàíèõ êàðöèíîì G2 - 69,23%
[54,04-82,54] (n=27). Âèñîêîäèôåðåíö³éîâàí³
êàðöèíîìè (G1) ñòàíîâèëè 5 âèïàäê³â
(17,95% [7,67-31,36]), íèçüêîäèôåðåíö³éîâàí³
(G3) - 7 (12,82% [4,32-24,96]). Äëÿ äîñë³äæåí-
íÿ ó ñêàíóþ÷îìó ì³êðîñêîï³ áóëî â³ä³áðàíî
³íâàçèâí³ ïðîòîêîâ³ êàðöèíîìè (n=12) ð³çíîãî
ñòóïåíÿ çëîÿê³ñíîñò³: 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]).

Ñêàíóþ÷à åëåêòðîííà ì³êðîñêîï³ÿ ïî-
êàçàëà íàÿâí³ñòü ïîîäèíîêèõ òà ñêóï÷åííÿ
ïóõëèííèõ êë³òèí ð³çíîãî ðîçì³ðó. Â³äì³í-
íîñò³ ó ðîçì³ð³ òà ôîðì³ êë³òèí, ùî óòâîðþ-
þòü êëàñòåðè, ïðîÿâëÿëèñÿ ó íåïðàâèëüí³é
ôîðì³, ïîä³áí³é äî ñôåðè÷íî¿, óòâîðþâàëè
ù³ëüí³ îêðåì³ ðÿäè. Ïîâåðõí³ êë³òèíè â äåÿ-
êèõ êëàñòåðàõ ÷è ñêóï÷åííÿõ áóëè äîñèòü
ïëîñêèìè ³ ù³ëüíî ïðèëÿãàëè àáî áóëè ðîç-
ìåæîâàí³ ãëèáîêèìè ³íâàã³íàö³ÿìè. Êîíô³ãó-
ðàö³ÿ â³ëüíî¿ ïîâåðõí³ êë³òèí, ùî óòâîðþþòü
ñêóï÷åííÿ, áóëà äîñèòü ì³íëèâîþ. Ó äåÿêèõ
âèïàäêàõ âñÿ âèäèìà ïîâåðõíÿ áóëà âêðèòà
÷èñëåííèìè íåñèìåòðè÷íèìè ì³êðîâîðñèí-
êàìè ð³çíî¿ äîâæèíè, ðîçì³ðó òà ù³ëüíîñò³,
ÿê³ íàé÷àñò³øå ïîêðèâàëè ëèøå ÷àñòèíó ïî-
âåðõí³ êë³òèíè. Òðàïëÿëèñÿ ñêóï÷åííÿ ³ç çîâ-
í³øí³ìè â³ëüíèìè êë³òèííèìè ïîâåðõíÿìè,
âêðèòèìè ê³ëüêîìà ðîçñ³ÿíèìè àñèìåòðè÷íè-
ìè ì³êðîâîðñèíêàìè àáî íàâ³òü ïîâí³ñòþ ïî-
çáàâëåí³ ¿õ. Â ³íô³ëüòðóþ÷èõ ïðîòîêîâèõ êàð-
öèíîìàõ òðàáåêóëÿðíîãî òèïó ïóõëèíí³ êë³-
òèíè ðîçòàøîâóâàëèñÿ ù³ëüíî óïàêîâàíèìè
ðÿäàìè. Âîíè, ÿê ïðàâèëî, ìàëè ãëàäê³ ïî-
âåðõí³ ç íåâåëèêîþ ê³ëüê³ñòþ âåçèêóë ³ ð³ä-
ê³ñíèìè ì³êðîâîðñèíêàìè (ðèñ. 4â). Ïîîäè-
íîê³ â³äîêðåìëåí³ ïóõëèíí³ êë³òèíè, â îñíîâ-
íîìó, áóëè ñôåðè÷íèìè ³ ìàëè ð³çíèé ðîçì³ð.
Êîíô³ãóðàö³ÿ ¿õ ïîâåðõí³ áóëà ïîä³áíà äî ïî-
âåðõí³ êë³òèí, ùî óòâîðþþòü êëàñòåðí³ ñêóï-
÷åííÿ, òîáòî áóëè àáî ïîêðèò³ íåñèìåòðè÷-
íèìè ì³êðîâîðñèíêàìè, ðîçñ³ÿíèìè ïî âñ³é
ïîâåðõí³ êë³òèíè, àáî ìàëè íåïðàâèëüíó êîí-
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ô³ãóðàö³þ ïîâåðõí³ áåç ì³êðîâîðñèíîê (ðèñ. 4ã).
Ïðîâåäåíèé ïîð³âíÿëüíèé àíàë³ç êîí-

ô³ãóðàö³¿ ïîâåðõí³ ïóõëèííèõ êë³òèí ç ð³çíèì
ã³ñòîëî´³÷íèì ñòóïåíåì çëîÿê³ñíîñò³ äàâ ìîæ-
ëèâ³ñòü âèä³ëèòè òðè âàð³àíòè êë³òèí:
- âàð³àíò ² õàðàêòåðèçóâàâñÿ íàÿâí³ñòþ ó á³ëü-
øîñò³ ïóõëèííèõ êë³òèí ÷èñëåííèõ àñèìåò-
ðè÷íèõ ì³êðîâîðñèíîê, äèôóçíî ðîçïîä³ëå-
íèõ íà ïîâåðõí³ êë³òèí àáî çóñòð³÷àëèñÿ âîã-
íèùåâî (ðèñ. 1 á, â);
- âàð³àíò ²² - íàÿâí³ñòü äóæå ìàëî¿ ê³ëüêîñò³
àñèìåòðè÷íèõ ì³êðîâîðñèíîê, ðîçñ³ÿíèõ ïî âñ³é
êë³òèíí³é ïîâåðõí³ (ðèñ. 2 â, ã, ðèñ. 4 â, ã);
- âàð³àíò ²²² õàðàêòåðèçóâàâñÿ â³äñóòí³ñòþ ó
á³ëüøîñò³ ïóõëèííèõ êë³òèí ì³êðîâîðñèíîê
íà ïîâåðõí³ (ðèñ. 3 á, â, ã).

Åëåêòðîííî-ì³êðîñêîï³÷í³ îñîáëèâîñ-

ò³ ³íâàçèâíîãî ïðîòîêîâîãî ðàêó ãðóäíî¿ çà-
ëîçè ïðè ñêàíóþ÷³é ì³êðîñêîï³¿ ïîð³âíþâàëè
â êîæíîìó âèïàäêó ç ã³ñòîëî´³÷íèì ñòóïåíåì
çëîÿê³ñíîñò³ G. Ðåçóëüòàòè äîñë³äæåííÿ ïî-
äàíî ó Òàáë. 1.

Ìè âèçíà÷èëè 5 âèïàäê³â (41,67%
[16,54-69,4]) ðàêó ãðóäíî¿ çàëîçè ² âàð³àíòà,
2 (16,67% [1,88-41,84]) - ²² âàð³àíòà òà 5
(41,67% [16,54-69,4]) - ²²² âàð³àíòà. Âèñîêî-
äèôåðåíö³éîâàí³ ³íâàçèâí³ ïðîòîêîâ³ êàðöè-
íîìè G1 õàðàêòåðèçóâàëèñÿ íàÿâí³ñòþ ó á³ëü-
øîñò³ ïóõëèííèõ êë³òèí ÷èñëåííèõ àñèìåò-
ðè÷íèõ ì³êðîâîðñèíîê, ÿê³ áóëè äèôóçíî ðîç-
ïîä³ëåí³ íà ïîâåðõí³ êë³òèí àáî çóñòð³÷àëèñÿ
âîãíèùåâî. Âàð³àíò ² ïåðåâàæàâ çà íàÿâíîñòè
òóáóëÿðíèõ ñòðóêòóð â ³íô³ëüòðàòèâíîìó êîì-
ïîíåíò³ ïðîòîêîâèõ êàðöèíîì ãðóäíî¿ çàëîçè

Ðèñ. 1
²íâàçèâíà ïðîòîêîâà êàðöèíîìà ãðóäíî¿ çàëîçè: òèïîâ³ òóáóëÿðí³ ñòðóêòóðè â ³íô³ëüòðàòèâíîìó êîìïîíåíò³,

ã³ñòîëî´³÷íî G2 ñòóï³íü çëîÿê³ñíîñò³. Çàáàðâëåííÿ ãåìàòîêñèë³íîì òà åîçèíîì. × 400 (à); ñêàíóþ÷à
åëåêòðîííà ì³êðîñêîï³ÿ, ² âàð³àíò ïîâåðõíåâî¿ êîíô³ãóðàö³¿, ÷èñëåíí³ àñèìåòðè÷í³ ì³êðîòðàáåêóëÿðí³

öèòîïëàçìàòè÷í³ âèðîñòè ïîêðèâàþòü ö³ë³ â³ëüí³ ïîâåðõí³ êë³òèí (á-â), ñêóï÷åííÿ, óòâîðåíå íåâåëèêèìè
îêðóãëèìè êë³òèíàìè, ÿê³ âêðèò³ ù³ëüíî óïàêîâàíèìè ì³êðîâîðñèíêàìè (ã). á × 725; â × 800; ã × 3500.

à                                                                                                           á

â                                                                                                           ã
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(ðèñ.1 à). Ïîì³ðíîäèôåðåíö³éîâàí³ êàðöèíî-
ìè G2 (40,00% [5,95-81,25]) õàðàêòåðèçóâà-
ëèñÿ ðîçìà¿ò³ñòþ ïîâåðõíåâî¿ êîíô³ãóðàö³¿
ïóõëèííèõ êë³òèí. Äëÿ íèõ áóëà õàðàêòåðíà

ÿê ïðèñóòí³ñòü ÷èñëåííèõ àñèìåòðè÷íèõ ì³ê-
ðîâîðñèíîê, òàê ³ ¿õ ïîâíà â³äñóòí³ñòü. Ïîäå-
êóäè ìîæíà áóëî çàô³êñóâàòè íå çíà÷íó ê³ëü-
ê³ñòü íåñèìåòðè÷íèõ ì³êðîâîðñèíîê, ðîçñ³ÿ-

Âàð³àíò 
êë³òèí 

² 

Âàð³àíò 
êë³òèí 

²² 

Âàð³àíò 
êë³òèí 

²²² 
Âñüîãî 

Ã³ñòîëîґ³чíèé 
ñòóï³íü 

çëîÿê³ñíîñò³ 
(G) n % [95%Ä²] n % [95%Ä²] n % [95%Ä²] n % 

G1 3 100,00% 0 0% 0 0% 3 100,00% 

G2 2 40,00%  
[5,95-81,25] 1 20,00% 

[0,06-61,55] 2 40,00% 
[5,95-81,25] 5 100,00% 

G3 0 0%* 1 25,00% 
[0,11-72,04] 3 75,00% 

[27,96-99,89] 4 100,00% 

Âñüîãî 5 41,67%  
[16,54-69,4] 2 16,67% 

[1,88-41,84] 5 41,67% 
[16,54-69,4] 12 100,00% 

Òàáëèöÿ l
Ðîçïîä³ë âàð³àíò³â êë³òèí ïðè ð³çíîìó ã³ñòîëîã³÷íîìó ñòóïåí³ çëîÿê³ñíîñò³ (% [95%Ä²])

* ð<0,05 ïîêàçíèêà G1 ç ³íøèìè ã³ñòîëîã³÷íèìè ñòóïåíÿìè çëîÿê³ñíîñò³

à                                                                                                           á

â                                                                                                           ã
Ðèñ. 2

²íâàçèâíà ïðîòîêîâà êàðöèíîìà ãðóäíî¿ çàëîçè: ñîë³äí³ ñòðóêòóðè â ³íô³ëüòðàòèâíîìó êîìïîíåíò³,
âèðàæåíèé êë³òèííèé ïîë³ìîðô³çì, ã³ïåðõðîì³ÿ ÿäåð, ÷èñëåíí³ ì³òîòè÷í³ ô³ãóðè, ã³ñòîëî´³÷íî G3 ñòóï³íü

çëîÿê³ñíîñò³ (à, á). Çàáàðâëåííÿ ãåìàòîêñèë³íîì òà åîçèíîì, à ×200, á ×400; ñêàíóþ÷à åëåêòðîííà
ì³êðîñêîï³ÿ, ñêóï÷åííÿ ïóõëèííèõ êë³òèí ïåðåâàæíî îêðóãëî¿ ôîðìè, ²² âàð³àíò ïîâåðõíåâî¿ êîíô³ãóðàö³¿,

ð³äê³ñí³ ì³êðîòðàáåêóëÿðí³ öèòîïëàçìàòè÷í³ âèðîñòè (â) ³ ìàëà ê³ëüê³ñòü ì³êðîâîðñèíîê íà ïîâåðõíÿõ
ïóõëèííèõ êë³òèí (ã). â ×700, ã) ×3500.
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íèõ ïî âñ³é êë³òèíí³é ïîâåðõí³. Äðóãèé âàð³-
àíò - õàðàêòåðíèé äëÿ ñîë³äíîãî, òðàáåêóëÿð-
íîãî ³ òóáóëÿðíîãî êîìïîíåíòà ³íâàçèâíèõ
ïðîòîêîâèõ êàðöèíîì ãðóäíî¿ çàëîçè ñòóïåí³â
çëîÿê³ñíîñò³ G2 (20,00% [0,06-61,55]) ³ G3
(25,00 % [0,11-72,04]) (ðèñ. 2 à, á; ðèñ. 4 à, á).
Âàðòî íàãîëîñèòè, ùî â íèçüêîäèôåðåíö³éî-
âàíèõ êàðöèíîìàõ G3, êîòð³ ñòàíîâëÿòü
75,00% [27,96-99,89] âèïàäê³â, ó á³ëüøîñò³
ïóõëèííèõ êë³òèí õàðàêòåðíîþ áóëà â³äñóò-
í³ñòü ì³êðîâîðñèíîê íà ïîâåðõí³, òîáòî ìàâ
ì³ñöå ²²² âàð³àíò ïîâåðõíåâî¿ êîíô³ãóðàö³¿ êë³-
òèí. ² ò³ëüêè â ïîîäèíîêèõ âèïàäêàõ çóñòð³-
÷àëàñÿ íåçíà÷íà ê³ëüê³ñòü àñèìåòðè÷íèõ ì³ê-
ðîâîðñèíîê, ðîçñ³ÿíèõ ïî âñ³é êë³òèíí³é ïî-
âåðõí³. Òðåò³é âàð³àíò ïîâåðõíåâî¿ êîíô³ãó-
ðàö³¿ õàðàêòåðèçóâàâñÿ íàÿâí³ñòþ ïåðåâàæíî

àëüâåîëÿðíèõ ñòðóêòóð â ³íô³ëüòðàòèâíîìó
êîìïîíåíò³â (ðèñ. 3 à).

Òàêèì ÷èíîì, ïðîâåäåíå äîñë³äæåííÿ
ïðîäåìîíñòðóâàëî, ùî ïóõëèíí³ êë³òèíè ³í-
âàçèâíîãî ïðîòîêîâîãî ðàêó ãðóäíî¿ çàëîçè,
ìàþòü, çàçâè÷àé, òðè âàð³àíòè ïîâåðõíåâî¿
êîíô³ãóðàö³¿. Äåÿê³ êë³òèíè áóëè ïîâí³ñòþ
àáî ÷àñò³øå âîãíèùåâî ïîêðèò³ íåñèìåòðè÷-
íèìè ì³êðîâîðñèíêàìè. Íà ³íøèõ êë³òèíàõ
áóëî ìàëî àñèìåòðè÷íèõ ì³êðîâîðñèíîê, ðîç-
ñ³ÿíèõ ïî âñ³é êë³òèíí³é ïîâåðõí³. Ó òðåòüîìó
âàð³àíò³ ïóõëèíí³ êë³òèíè íå ìàëè ì³êðîâîð-
ñèíîê. Ïåðøèé âàð³àíò ïåðåâàæàâ çà íàÿâíîñ-
ò³ òóáóëÿðíèõ ñòðóêòóð â ³íô³ëüòðàòèâíîìó
êîìïîíåíò³ ïðîòîêîâèõ êàðöèíîì ãðóäíî¿ çà-
ëîçè. Äðóãèé âàð³àíò áóâ õàðàêòåðíèé äëÿ ñî-
ë³äíîãî ³ òðàáåêóëÿðíîãî êîìïîíåíòó ³íâàçèâ-

à                                                                                                           á

â                                                                                                           ã
Ðèñ. 3

²íâàçèâíà ïðîòîêîâà êàðöèíîìà ãðóäíî¿ çàëîçè: àëüâåîëÿðí³ ñòðóêòóðè â ³íô³ëüòðàòèâíîìó êîìïîíåíò³,
âèðàæåíèé êë³òèííèé ïîë³ìîðô³çì, ã³ïåðõðîì³ÿ ÿäåð, ÷èñëåíí³ ì³òîçè, ã³ñòîëî´³÷íî G3 ñòóï³íü çëîÿê³ñíîñò³ (à).

Çàáàðâëåííÿ ãåìàòîêñèë³íîì òà åîçèíîì, ×400; ñêàíóþ÷à åëåêòðîííà ì³êðîñêîï³ÿ, ²²² âàð³àíò ïîâåðõíåâî¿
êîíô³ãóðàö³¿, ãðóïè ïóõëèííèõ êë³òèí ç ãëàäêèìè ïîâåðõíÿìè áåç ì³êðîòðàáåêóëÿðíèõ öèòîïëàçìàòè÷íèõ âèðîñò³â

(á, â) á ×312, â ×3284; ïîîäèíîêà ïóõëèííà êë³òèíà ç íåñèìåòðè÷íîþ ïîâåðõíåþ áåç ì³êðîâîðñèíîê (ã) ×4000.
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íèõ ïðîòîêîâèõ êàðöèíîì. Òðåò³é âàð³àíò õà-
ðàêòåðèçóâàâñÿ íàÿâí³ñòþ ïåðåâàæíî àëüâåî-
ëÿðíèõ ñòðóêòóð â ³íô³ëüòðàòèâíîìó êîìïî-
íåíò³.

Ïîð³âíÿííÿ êîíô³ãóðàö³¿ ïîâåðõí³
ïóõëèííèõ êë³òèí ³ç ã³ñòîëî´³÷íî âèçíà÷åíèì
ñòóïåíåì çëîÿê³ñíîñò³ ïîêàçàëî, ùî ïðè G3
á³ëüø³ñòü êë³òèí ìàëè íåçíà÷íó ê³ëüê³ñòü àáî
âçàãàë³ íå áóëî ì³êðîâîðñèíîê íà ïîâåðõíÿõ.
Ó ïóõëèíàõ ç³ ñòóïåíåì äèôåðåíö³þâàííÿ G1
á³ëüø³ñòü êë³òèí ìàëè íà ïîâåðõí³ äèôóçíî
àáî âîãíèùåâî ðîçïîä³ëåí³ ì³êðîâîðñèíêè.
Öå óçãîäæóºòüñÿ ç ðàí³øå îïóáë³êîâàíèìè äà-
íèìè ïðî ¿õ íàÿâí³ñòü íà ïîâåðõíÿõ êë³òèí
ïóõëèíè. Ì³êðîâîðñèíêè ð³äêî çóñòð³÷àþòüñÿ
íà ïîâåðõíÿõ íåäèôåðåíö³éîâàíîãî ðàêó, íà

â³äì³íó â³ä âèñîêîäèôåðåíö³éîâàíèõ, ÿê, íà-
ïðèêëàä, ïðè ðàêó øëóíêà [12], ðàêó ï³äøëóí-
êîâî¿ çàëîçè [13] òà ðàêó ëåãåí³ [14, 15]. Âîíè
çìåíøóþòüñÿ çà ê³ëüê³ñòþ òà ðîçì³ðîì ï³ä ÷àñ
êàíöåðî´åíåçó [16]. Íàÿâí³ñòü ì³êðîâîðñèíîê
íà îáìåæåí³é ä³ëÿíö³ êë³òèííî¿ ïîâåðõí³ âêà-
çóº íà òå, ùî ïîëÿðí³ñòü ïóõëèííèõ êë³òèí
íå âòðà÷åíà, à îòæå, ñâ³ä÷èòü ïðî êðàùå çáå-
ðåæåíó äèôåðåíö³àö³þ ïóõëèííèõ êë³òèí.
Îð³ºíòàö³ÿ ì³êðîâîðñèíîê, íàÿâí³ñòü ÿêèõ áó-
ëà õàðàêòåðíîþ äëÿ ² ³ ²² âàð³àíò³â ïîâåðõíå-
âî¿ êîíô³ãóðàö³¿ ïóõëèííèõ êë³òèí, áóëà ð³ç-
íîþ. Âîíè ìîãëè áóòè âèãíóòèìè àáî êîñî
îð³ºíòîâàíèìè äî ïîâåðõí³, ïðÿìèìè ³ ïåð-
ïåíäèêóëÿðíèìè, ïåðåâàæíî àñèìåòðè÷íèìè
³ äóæå ð³äêî îäíàêîâî¿ äîâæèíè.

à                                                                                                           á

â                                                                                                           ã
Ðèñ. 4

²íâàçèâíà ïðîòîêîâà êàðöèíîìà ãðóäíî¿ çàëîçè: òðàáåêóëÿðí³ (à) òà äèñêðåòí³ (á) ñòðóêòóðè â
³íô³ëüòðàòèâíîìó êîìïîíåíò³, âèðàæåíèé êë³òèííèé ïîë³ìîðô³çì, ã³ïåðõðîì³ÿ ÿäåð, ÷èñëåíí³ ì³òîòè÷í³
ô³ãóðè, ã³ñòîëî´³÷íî G3 ñòóï³íü çëîÿê³ñíîñò³. Çàáàðâëåííÿ ãåìàòîêñèë³íîì òà åîçèíîì, ×400; ñêàíóþ÷à

åëåêòðîííà ì³êðîñêîï³ÿ, ²² âàð³àíò ïîâåðõíåâî¿ êîíô³ãóðàö³¿, ïóõëèíí³ êë³òèíè ç êîðîòêèìè
ì³êðîòðàáåêóëÿðíèìè öèòîïëàçìàòè÷íèìè âèðîñòàìè (â); ãðóïè ïóõëèííèõ êë³òèí ç ð³äê³ñíèìè

ì³êðîâîðñèíêàìè. â ×1800, ã) ×3500.
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Òðóäíîù³ ç³ âñòàíîâëåííÿì íàä³éíîãî
ïðî´íîçó ïðîòîêîâîãî ðàêó ãðóäíî¿ çàëîçè
ñïðèÿëè ðîçðîáö³ ã³ñòîïàòîëî´³÷íèõ ñèñòåì
êëàñèô³êàö³¿, ÿê³ ðîçïîä³ëÿëè ÐÃÇ íà 3-4 ñòó-
ïåí³ çëîÿê³ñíîñò³ [17, 18]. Íîòò³íãåìñüêà ìî-
äèô³êàö³ÿ ñèñòåìè P. Scarff, H. Bloom ³ W.
Richardson, â³äîìà ÿê Íîòò³íãåìñüêa ãðàäóþ-
þ÷à ñèñòåìà, ðåêîìåíäîâàíà ð³çíèìè ïðîôå-
ñ³éíèìè îð´àí³çàö³ÿìè íà ì³æíàðîäíîìó ð³âí³
(ÂÎÎÇ, AJCC, EU ³ êîðîë³âñüêà êîëå´³ÿ ïàòî-
ëî´³â), ìàº âåëèêó ïåðåâàãó ñåðåä ³íøèõ ã³ñ-
òîïàòîëî´³÷íèõ êëàñèô³êàö³é [11]. Òèì íå
ìåíøå, ñêàíóþ÷à åëåêòðîííà ì³êðîñêîï³ÿ,
îñîáëèâî â ïîºäíàíí³ ç ³ìóíîã³ñòîõ³ì³÷íèìè
ïàðàìåòðàìè, º âåëèêîþ äîïîìîãîþ ó äîñë³-
äæåíí³ òà ä³à´íîñòèö³ ïàòîëî´³÷íèõ çì³í, ùî
â³äáóâàþòüñÿ íà ïîâåðõíÿõ ñëèçîâî¿ ³ ìîæå
ñïðèÿòè ïðî´íîñòè÷í³é îö³íö³ ïðîòîêîâîãî
ðàêó ãðóäíî¿ çàëîçè.

Âèñíîâêè
1. Ìîðôîëî´³÷í³ çì³íè êë³òèí òà òêàíèí çà-
ëèøàþòüñÿ åòàëîíîì äëÿ ä³à´íîñòèêè ðàêó
ãðóäíî¿ çàëîçè. Âàð³àö³¿ ðîçì³ðó ÿäðà, ôîðìè
òà ìîðôîëî´³¿ êë³òèí ³ ¿õ ôóíêö³îíàëüí³ çì³íè
ìîæóòü íàäàòè âèð³øàëüíå ï³äòâåðäæåííÿ ïåâ-
íîìó òèïó ïóõëèíè òà óñï³øíîìó ë³êóâàííþ.
2. Öèòîïëàçìàòè÷íà ìåìáðàíà â³ä³ãðàº âàæ-
ëèâó ðîëü ó ì³æêë³òèííèõ êîìóí³êàö³ÿõ, ðîñò³
òà ïðîë³ôåðàö³¿ êë³òèí, à íàÿâí³ñòü ì³êðîâîð-
ñèíîê íà êë³òèíí³é ïîâåðõí³, ÿê³ çàïîâíåí³ àê-
òèíîâèìè ô³ëàìåíòàìè, ÷è ¿õ â³äñóòí³ñòü, à
òàêîæ äåñìîñîìè àáî êë³òèíí³ ñïîëó÷åííÿ,
äî ñêëàäó ÿêèõ âõîäÿòü ì³êðîô³ëàìåíòè, óòâî-
ðåí³ á³ëêîì êåðàòèíîì, ùî º ã³ñòîõ³ì³÷íèì
ìàðêåðîì êë³òèí åï³òåë³þ, ìàþòü ïðî´íîñòè÷-
íå çíà÷åííÿ ùîäî ïåðåá³ãó ³íâàçèâíîãî ïðî-
òîêîâîãî ðàêó ãðóäíî¿ çàëîçè.

3. ²ç òî÷êè çîðó ïîâåðõíåâî¿ êîíô³ãóðàö³¿ ïóõ-
ëèííèõ êë³òèí âèä³ëåíî òðè âàð³àíòè êë³òèí.
Ïåðøèé âàð³àíò õàðàêòåðèçóâàâñÿ íàÿâí³ñòþ
ó á³ëüøîñò³ ïóõëèííèõ êë³òèí ÷èñëåííèõ àñè-
ìåòðè÷íèõ ì³êðîâîðñèíîê ç ¿õ äèôóçíèì àáî
âîãíèùåâèì ðîçïîä³ëîì íà ïîâåðõí³ ³ äîñòî-
â³ðíî ïåðåâàæàâ çà íàÿâíîñò³ òóáóëÿðíèõ
ñòðóêòóð â ³íô³ëüòðàòèâíîìó êîìïîíåíò³ ïðî-
òîêîâèõ êàðöèíîì ãðóäíî¿ çàëîçè âñ³õ âèïàä-
ê³â ñòóïåíÿ ãðàäàö³¿ G1 (ð<0,05 ç G3). Äðóãèé
âàð³àíò ïîâåðõíåâî¿ êîíô³ãóðàö³¿ õàðàêòåðè-
çóâàâñÿ ìàëîþ ê³ëüê³ñòþ íåñèìåòðè÷íèõ ì³ê-
ðîâîðñèíîê, ðîçñ³ÿíèõ ïî âñ³é êë³òèíí³é ïî-
âåðõí³ òà ä³à´íîñòóâàâñÿ ïðè ñîë³äíîìó ³ òðà-
áåêóëÿðíîìó ³íâàçèâíîìó êîìïîíåíòó ñòóïå-
í³â çëîÿê³ñíîñò³ G2 ³ G3. Òðåò³é âàð³àíò õà-
ðàêòåðèçóâàâñÿ â³äñóòí³ñòþ ó á³ëüøîñò³ ïóõ-
ëèííèõ êë³òèí ì³êðîâîðñèíîê íà ïîâåðõí³ ³
ïåðåâàæàâ â àëüâåîëÿðíèõ ñòðóêòóðàõ ³íâà-
çèâíîãî êîìïîíåíòó G2 ³ G3 ñòóïåí³â.
4. Âñòàíîâëåíî, ùî çíèæåííÿ ñòóïåíÿ ã³ñòî-
ëî´³÷íîãî äèôåðåíö³þâàííÿ ³íâàçèâíîãî ïðî-
òîêîâîãî ðàêó ãðóäíî¿ çàëîçè àñîö³éîâàíå ç³
çìåíøåííÿì àáî â³äñóòí³ñòþ àñèìåòðè÷íèõ
ì³êðîâîðñèíîê íà êë³òèíí³é ïîâåðõí³. Ïóõ-
ëèíè, êëàñèô³êîâàí³ ÿê G2, ïîêàçàëè øèðîêèé
ñïåêòð ïîâåðõíåâî¿ êîíô³ãóðàö³¿ ðàêîâèõ êë³-
òèí, à â 75% âèïàäê³â êàðöèíîì G3 âëàñòèâîþ
áóëà â³äñóòí³ñòü ó á³ëüøîñò³ ïóõëèííèõ êë³òèí
ì³êðîâîðñèíîê íà ïîâåðõí³, òîáòî ìàâ ì³ñöå ²²²
âàð³àíò ïîâåðõíåâî¿ êîíô³ãóðàö³¿ êë³òèí.
5. Ñêàíóþ÷à åëåêòðîííà ì³êðîñêîï³ÿ óìîæ-
ëèâëþº íàäàííÿ ³íôîðìàö³¿ â íàíîìåòðè÷íî-
ìó ìàñøòàá³ ùîäî ïîâåðõíåâèõ äåòàëåé ïóõ-
ëèííèõ êë³òèí, à âèÿâëåííÿ îñîáëèâîñòåé ôå-
íîòèïó ì³æ ïóõëèííèìè êë³òèíàìè ìîæóòü
áóòè ïðî´íîñòè÷íî âàæëèâèìè ïðè ðàêó ãðóä-
íî¿ çàëîçè.

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
¹ 690 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 to ×4000 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-ϕ. 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. 4c). 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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identified three variants of cells:
Variant I was characterized by the

presence in most tumor cells of numerous
asymmetric microvilli, which were diffusely
distributed on the cell surface or appeared in the
form of foci (Fig. 1 b, c).

Variant II was characterized by the
presence of a very small number of asymmetric
microvilli scattered throughout the cell surface
(Fig. 2 c, d, Fig. 4 c, d).

Variant III was characterized by the
absence of microvilli on the surface of most
tumor cells (Fig. 3 b, c, d).

Electron microscopic features of invasive
ductal breast cancer in scanning microscopy
were compared in each case with the histological
degree of malignancy G. The results of the study
are presented in Table. 1.

We identified 5 cases (41.67% [16.54-
69.4]) of breast cancer variant I, 2 (16.67% [1.88-
41.84]) - variant II and 5 (41.67 % [16,54-69,4]) -
²²² variant. Highly differentiated invasive ductal
carcinomas of G1 were characterized by the
presence in most tumor cells of numerous
asymmetric microvilli, which were diffusely
distributed on the cell surface or appeared in the
form of foci. Variant I prevailed in the presence
of tubular structures in the infiltrative component
of ductal carcinoma of the breast (Fig. 1 a).
Moderately differentiated carcinomas G2
(40.00% [5,95-81,25]) were characterized by a
variety of surface configurations of tumor cells.
They were characterized by the presence of
numerous asymmetric microvilli, and their
complete absence. In some places it was possible
to register a very small number of asymmetric

Fig. 1
Invasive ductal breast carcinoma: typical tubular structures in the infiltrative component, histologically G2 degree of

malignancy. Hematoxylin and eosin staining. × 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 × 725; c × 800; d × 3500.

à                                                                                                           b

c                                                                                                           d
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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 malignancies G2 (20.00% [0.06-61.55])

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

Cell  
Variant 

² 

Cell  
Variant 

²² 

Cell  
Variant 

²²² 
Total Degree 

of histological 
malignancy (G) n % [95%Ä²] n % [95%Ä²] n % [95%Ä²] n % 
G1 3 100,00% 0 0% 0 0% 3 100,00% 

G2 2 40,00%  
[5,95-81,25] 1 20,00% 

[0,06-61,55] 2 40,00% 
[5,95-81,25] 5 100,00% 

G3 0 0%* 1 25,00% 
[0,11-72,04] 3 75,00% 

[27,96-99,89] 4 100,00% 

Total 5 41,67%  
[16,54-69,4] 2 16,67% 

[1,88-41,84] 5 41,67% 
[16,54-69,4] 12 100,00% 

Table l
Distribution of cell variants with different histological grade of malignancy (% [95% CI])

* p <0.05 G1 with other histological degrees of malignancy

à                                                                                                           b

c                                                                                                           d
Fig. 2

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 × 200, b × 400; scanning electron microscopy, clusters of tumor cells, mostly round in
shape, variant II surface configuration, single micro trabecular cytoplasmic outgrowths (c) and a small number of

microvilli on the surfaces of tumor cells (d). ñ × 700, d × 3500.
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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

à                                                                                                           b

c                                                                                                           d
Fig. 3

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, × 400; scanning electron microscopy, III variant of surface configuration, groups of tumor cells with smooth

surfaces without micro trabecular cytoplasmic outgrowths (b, c) b × 312, c × 3284; single tumor cell with asymmetric
surface without microvilli (d) × 4000.
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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

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

à                                                                                                           b

c                                                                                                           d
Fig. 4

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, × 400; scanning electron microscopy, II variant of surface configuration, tumor cells with short

micro trabecular cytoplasmic outgrowths (c); groups of tumor cells with single microvilli. c × 1800, d) × 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. It 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
III 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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