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According to the National Cancer Register of
Ukraine, the total number of patients with new-
ly diagnosed breast cancer in 2014 was 13,641
women, in 2015 — 14,332, in 2016 — 14,406
women and in 2017 — 14,402 women. At rou-
tine examinations were identified — 50.0 %, 47.6
%, 45.4 % and 43.9 %, respectively. The total
number of deaths is 5874, 5863, 5851 and 5640,
respectively [4]. This statistics, of course, indi-
cates the necessity to improve screening technol-
ogies and clarifying preoperative diagnostics of
breast cancer.

Breast cancer in (42-48) % of cases is a mul-
ticentric or multifocal process [5, 16]. Multicen-
tricity of the tumor is the presence of several
tumor foci located in different quadrants (seg-
ments) of the breast; multifocality is the presence
of several tumor foci in one square or segment.

Multifocal and multicentric cancers evident-
ly are biologically different diseases [16]. Mul-
ticentric cancer is more aggressive than multi-
focal and unifocal, and is more often associated
with a younger age and larger tumor size, and is
also an independent predictor of metastasis to
the lymph nodes.

The importance of identifying all the foci is
that with a multicentric lesion, more radical
types of surgical treatment are applied. With can-
cer monocentricity, organ-preserving surgery is
predominantly chosen, and with multicentricity
— radical mastectomy [10]. Multifocality not de-
tected at the preoperative stage and, especially,
multicentricity is the cause of relapses in more
than 40 % of cases [6].

Multifocal and multicentric cancers are includ-
ed in the syndrome of non-palpable breast for-
mations, characterized by the absence of clinical
manifestations and palpation findings, combining
diseases of a benign and malignant nature, requir-
ing a special diagnostic approach [8]. Therefore,

all suspicious lesions [1, 2, 6, 7, 16] should be
identified before the operation as part of a clari-
fying diagnostics.

In common radiology, problem-oriented stud-
ies of multicentric breast cancer are practically
absent. The fundamental works describe the se-
miotics of monofocal breast cancer, multicentric
cancer is relatively detailed presented only in the
works [8, 9, 11-13]. To a certain extent, this is
due to the usually limited set of diagnostic equip-
ment in various institutions.

The purpose of the review is to consider the
information content and effectiveness of radia-
tion diagnostic technologies in the aspect of iden-
tification of multicentric and multifocal breast
cancer.

The history of the breast diseases visualization
development began in 1913 by the professor of
medicine and the member of the Berlin Academy
of Sciences A. Salomon (1883-1976), who stud-
ied the effect of x-ray radiation on breast tissue,
applying for this purpose mastectomy samples
[24]. He was the first to describe tumor nodes,
their difference from benign formations, multi-
centric variant of tumor growth, tumor microcal-
cifications [9].

With clinical examination and x-ray mammog-
raphy, more than 90 % of patients only monocen-
tric neoplasms are diagnosed [8, 9].

At palpation of the breast in 149 0f 200 (74.5 %)
patients only 1 tumor node is identified, in 43
(21.5 %) — 2 nodes, in 8 (4.0 %) — 3 nodes. Thus,
a clinical examination in 74.5 % of patients in-
correctly evaluates the prevalence of the ma-
lignant process. This is due to the small size of
additional tumor nodes, concomitant fibrocystic
mastopathy, which creates a dense background,
masking the tumor nodes [8, 9].

X-ray mammography does not solve the
problem of reliable detection of pathology in the
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so-called “dense breast” — in cases of severe fi-
brosis due to the summation effect, the diagnosis
of focal and diffuse formations is more difficult.
The summation effect can be reduced by linear
tomosynthesis, but this method leads to a greater
radiation dose than at linear x-ray mammogra-
phy, and is less accessible due to the high cost of
the apparatus [8-10].

Mammography is considered as the main meth-
od for diagnostics of breast tumors. However, its
accuracy is significantly reduced when diagnos-
ing changes in the dense tissues of the breast, es-
pecially when detecting minimal breast cancer [8,
10] and breast cancer multicentric forms [9, 10].

The digital mammography + digital tomosyn-
thesis algorithm for the diagnosis of multicentric
cancer in patients with loose breast provides a
higher sensitivity than digital mammography (p
=0.002 [23].

It was demonstrated that contrast mammogra-
phy is comparable in sensitivity to MRI, but is
more effective in detecting multicentric lesions
of the breast [15, 18].

Mammoscintigraphy. In women with mul-
ticentric breast cancer, detected against a back-
ground of low X-ray density of breast tissue (A+B
type), the combination of digital mammography
and mammoscintigraphy provides sensitivity
(92.7 %) higher (p <0.001), than mammoscintig-
raphy (82.9 %) and digital mammography (43.9
%), against the background of increased X-ray
density of the breast tissue (C+D type), the com-
bination of digital mammography and mammos-
cintigraphy has a sensitivity of 100 %, specificity
of 97.2 % and overall accuracy of 97.3 % [13]
(Fig. 1). Mammoscintigraphy was performed in
planar mode on “Forte (Philips)” emission com-
puter tomograph with two rectangular detectors.

D

E

Fig. 1. Patient H., 60 years. Palpable lesion focus of the right breast. A — mammogram, MLP, B —
mammogram, CP, C — mammoscintigram, D, E — mammograms [13].
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On mammograms in mediolateral projection
(MLP) (A) and craniocaudal projection (CC)
(B) in the right gland against the background
of involutive changes (A-type of breast density
according to ACR), 2 nodular formations (C, D)
with radiant indistinct contours 22 mm in diam-
eter and 7x6 mm? are detected. The third node
with clear uneven contours (E) (indicated by a
green arrow) 5 mm in diameter. BI-RADS 5 —
cancer of the right gland (multicentric form).
Fragment of the patient’s multiscintigram in
lateral projection with **"Tc-technetril: in the
right breast, the focus of pathological hyperfix-
ation of radiopharmaceuticals up to 22x28 mm?
(white arrow) is detected. Axillary lymph nodes
and skin are not changed. Morphological veri-
fication — invasive ductal carcinoma (multicen-
tric growth) [13].

Full-format digital x-ray mammography
has been proposed for women with focal changes
in the breast of 40 years and older after the elimi-
nation of acute inflammatory manifestations to
exclude a multicentric or synchronous process in
mastitis-like cancer [2].

Str. Ratio
Stran Ratio

Sonography. A known technique for tumor
marking under aseptic conditions, under local
anesthesia and ultrasound control [10]. With
multicentricity, it is desirable to label each tu-
mor site. After labeling the carcinoma, mam-
mographic control is recommended. Ultrasound
(US) is effective in recognizing X-ray negative
lobular breast carcinoma, but with multicentric
and bilateral tumor spread characteristic for lob-
ular breast carcinoma, the effectiveness of US is
reduced [17, 22, 25].

The examination protocols of 122 patients
with multicentric breast cancer were analyzed.
Tumor lesions were detected in the form of hy-
perechoic zones of rounded shape with uneven
contours. The conclusion of the multicentric na-
ture of tumor growth was made in 50 patients
(41.0 %). When comparing the results of US and
mammography, the coincidence of diagnoses was
established in 33 (27.0 %) patients [1].

In the study [1], multicentric breast cancer was
visualized with sonoelastography (Fig. 2).

Magnetic resonance imaging. MR mammog-
raphy with dynamic contrasting is a highly infor-

Fig. 2. Sonoelastogram of multicentric breast cancer [12].
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mative diagnostic method of breast tumors. The
method allows to evaluate the structure and de-
gree of neoplasms’ vascularization, conduct dif-
ferential diagnostics, identify the multifocal and
multicentric nature of the lesion, the degree of
prevalence of the process [3, 11]. In this study,
up to 80 % of all focuses are determined (Fig. 3,
4), that significantly exceeds the capabilities of
traditional mammography.

It is considered that MR mammography is su-
perior to mammography and US in determining
the size of the tumor, unifocal, multifocal, multi-
centric and contralateral growth [20].

Of all cases of multicentricity and multifocal-
ity, the additional mammography occult foci are
detected in 6-34 % of patients at MRI, that leads to
a change in primary tactics in 19.4 % of cases [21].

Multispiral computed tomography allows
to uniquely interpret the nature of the tumor
growth and spread: multicentric and multifocal
(Fig. 5). Reliable signs were obtained only with

contrast: peak contrast in the venous phase (100
%), doubling densitometric indicators in the af-
fected area (100 %).

The multicentric breast lesion detection rate at
mammography is 48.1 %, at US — 31.6 %. The
effectiveness of preoperative diagnosis of multi-
centric breast cancer of stage I does not exceed
38.2 % [5].

A large tumor node in multicentric breast can-
cer is most often (74.4 % of cases) localized in the
upper outer quadrant. The second and third tumor
nodes are more often found in the upper-outer
quadrant (46.7 % and 41.6 %, respectively), their
histological structure in most cases is similar to
a large node. The most common morphological
form in multicentric breast cancer is infiltrative
duct cancer [5].

Infrared thermography, according to [14], is
a highly sensitive method for detecting multifo-
cal multicentric breast carcinoma when applying
thermograms’ post-processing programs.

Fig. 3. MR mammography. Contrast T VI, multifocal cancer consisting of two nodes is visualized in
the left breast — indicated by arrows, histologically — invasive lobular carcinoma [7].
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Fig. 4. MR mammography. T VI with contrast, in the left breast — multicentric cancer (authors’

portfolio).

Fig. 5. MSCT — MG. Left breast cancer.
The upper-outer quadrant — heterogeneous
lesions of 8 X6 mm? with fuzzy contours, den-
sity up to 26 units X (A), accumulating con-
trast medium up to 68 units X in the arterial
(B) and especially in the venous (C) phases
with a feeding vessel and an actively contrast
accumulating intramammary lymph node of
6x6 mm? in the Zorgius zone [8].
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Fig. 6. Patient Shch., 49 years. Infrared thermography. Right breast multicentric cancer (authors’

portfolio).

Electric impedance mammography [16,
20]. The electrical conductivity of the breast
malignant tumors is different from the electrical
conductivity of healthy tissues. The physical
basis of the electric impedance mammography
method is injection of electrical impulses into
the field of investigation and fixing the distri-
bution of electrical potentials on the breast skin
surface. Changes in the electrical conductivity

N8 2 (11 Mn)

are displayed in reconstructed electrical imped-
ance images, where cancer foci with abnormal
electrical conductivity can be detected (Fig. 7).
Advantage of the technology: examination
safety (in comparison with X-ray mammogra-
phy and X-ray computed tomography), low cost
equipment, possibility of multiple examinations
of one patient during screening, treatment and
monitoring.

N 3 (17 mm) NG 4 (23 wn)

Fig. 7. Patient Ch., 45 years. Electric impedance mammography. Slices — 6 mm. Right breast mul-
ticentric cancer (authors’ portfolio).
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A certain resource for improving the diag-
nostic effectiveness for multifocal/multicen-
tric cancer is associated with studies on the
information content of a fundamentally new
transmission optical tomography [19].

Conclusion

Multicentric breast cancer was described
for the first time more than 100 years ago pre-
cisely thanks to the first medical imaging tech-
nology. For common radiology, the problem of
the identification definition of multifocal/mul-
ticentric breast cancer information content and
diagnostic effectiveness as part of high-tech
medical imaging technologies remains actual.

The authors declare no conflict of interest.
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MULTICENTRIC AND MULTIFOCAL
BREAST CANCER DIAGNOSTICS
(REVIEW AND PORTFOLIO)

V.F. Zavizion, F.1. Kulikova,
N.A. Davlietova

Breast cancer in (42-48) % of cases is a
multicentric or multifocal process. Multicen-
tricity of the tumor is the presence of several
tumor foci located in different quadrants (seg-
ments) of the breast; multifocality is the pres-
ence of several tumor foci in one square or
segment.

Multifocal and multicentric cancers evi-
dently are biologically different diseases. The
importance of identifying all the foci is that
with a multicentric lesion, more radical types
of surgical treatment are applied. With cancer
monocentricity, organ-preserving surgery is
predominantly chosen, and with multicentric-
ity — radical mastectomy. Multifocality not de-
tected at the preoperative stage and, especially,
multicentricity is the cause of relapses in more
than 40 % of cases.

The purpose of the review is to consider
the information content and effectiveness of
radiation diagnostic technologies in the aspect
of identification of multicentric and multifocal
breast cancer.

X-ray mammography, full-format digital X-
ray mammography, magnetic resonance imag-
ing, multispiral computed tomography, infra-
red thermography of transmission optical to-
mography, sonography, digital tomosynthesis,
mammoscintigraphy, electric impedance mam-
mography are considered.

Key words: multifocal and multicentric can-
cer, mammography, magnetic resonance mam-
mography, multispiral computer tomography,
mammoscintigraphy, sonography, electric im-
pedance mammography.
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NIATHOCTHUKA
MYJIbTHIOEHTPUYHOT O
I MYJIBbTU®OKAJBHOI'O PAKY
MOJIOYHOI 3AJ103U
(OIS I MOPT®OJIIO)

B.®. 3asizion, ®@.U. Kynuxosa,
H.O. Jlasnemosa

Pak Monounoi 3amo3u B (42-48) % cnoctepe-
KEHb € MYJIBTULEHTPUYHUM 200 MYIbTU(DOKATE-
HUM TpoIecoM. MyIbTHIIEHTPUYHICTD ITYXJIHHU
— HasIBHICTb JEKUIBKOX MYXJIUHHUX BOTHUIL, PO3-
TalIOBAaHUX y PI3HUX KBaJApaHTax (CEerMeHTax)
MOJIOYHOI 3aJ103U; MYJbTU(POKAIBHICTH — HasB-
HICTh JEKUJIBKOX MYXJIMHHUX BOTHHILI B OZHOMY
KBaJpari abo CerMeHTi.

MynbpTH(dOKaIBHI 1 MYJIBTUIICHTPUYHI PaKH,
MalOyTh, € 610JOT1YHO PI3HUMHU 3aXBOPIOBAHHS-
MH. BaXiIuBicTs BUABJIEHHS BCIX BOTHHII I10-
JAAra€ B TOMY, IIO NPH MYJIBTHIEHTPUYHOMY
ypaXX€HHI 3aCTOCOBYIOTHCS O1JbII paguKaib-
Hi BUIM Xipypriu"oro jxikyBaHHs. [Ipu MoHO-
HEHTPUYHOCTI paKy BHUOUPAIOTH TEpPEeBaXHO
opraHos0epirarpyy ornepaiiio, a MpU MYJIbTH-
HEHTPUYHOCTI — paJUKaJIbHY MAaCTEKTOMIO.
MynbeTudoKkanbHICTh 1, 0COOINBO, MYJIbTHIEH-
TPUYHICTH, IO HE BUABJIEHA Ha mepeaomnepa-
MiIHHOMY eTali, € MPUYUHOIO PEIUJAUBIB OLIBII
Hik B 40 % BUIAKIB.

Meta orasay — po3risig iHQOPMATUBHOCTI
Ta e¢)EKTUBHOCTI TEXHOJOTid MPOMEHEBOI mia-
THOCTHKH B acmekTi ieHTudikamii MyIbTUIIEH-
TPUYHOTO 1 MyJIbTU(POKATBHOTO paKy MOJOYHOT
3aJ103HU.

PosrnsinyTO peHTreHiBchbka Mmamorpadis, mo-
BHOGopMaTHA nMPpoBa peHTreHOMamMorpadis,
Mar”HiTHO-pe30HaHCHa ToMorpadis, MyJIbTH-
clipajbHa KOMII'IOTepHa ToMorpadis, iHppa-
yepBOoHa TepMorpadis, TpaHcMiciiiHa onTHYHA
tomorpadis, exorpadis, nudppoBuit ToOMOCHH-
T€3, MaMOCHUHTIrpadis, ejJeKTpoiMmemaaHCHa
MaMmorpadis.

Knwuosi cnoea: mynbTudOKadTbHUNA 1 MYJb-
TULEHTPUYHUN pak, Mamorpadis, MarHiTHO-
pe3oHaHCHa  Mamorpadis, MyJIbTHCHIpajJbHA
KOMIT' foTepHa Tomorpadis, mMaMociuHTUTpadis,
exorpadisi, eIeKTpoiMIIeTaHCHA MaMoTpadis.

JTUATHOCTHKA
MYJbTUIEHTPUYECKOI'O
U MYJbTU®OKAJIBHOI'O PAKA
MOJIOYHOM KEJIE3bI
(OB30P U TIOPT®OJINO)

B.®@. 3asuzuon, ®.U. Kynukosa,
H.A. Jlagnemosa

Pak momounoit xenessl B (42-48) % wnabmrone-
HUH SIBIISIETCS MYJIbTULEHTPUYHBIM WM MYJbTHU-
¢doKaTpHBIM TpOLECCOM. MyIbTHUIICHTPUYHOCTD
ONMYXOJM — HAJU4Yhe HECKOIbKHX OIyXOJIEBBIX
0YaroB, PacloJIOKEHHBIX B Pa3JIMUHbBIX KBaJpaH-
Tax (CerMeHTax) MOJOYHOM jKeyie3bl; MyIbTU]O-
KaJIbHOCTh — HAJINYUE HECKOJBKHX OIyXOJIEBBIX
OoyaroB B OJIHOM KBaJpare WM cerMeHTe. Myib-
TU(OKAJIBbHBIE U MYJIBTHLEHTPUYECKHE PAKH, 110-
BUJIUMOMY, SIBIIIIOTCSI OMOJOTUYECKH Pa3THYHbI-
MU 3a00JIeBaHUAMU. BaXKHOCTh BBISBICHUS BCEX
0YaroB 3aKJIIYAETCs B TOM, YTO IPHU MYJIbTHIICH-
TPUYECKOM MOpaXKeHUU NMPUMEHSAIOTCA Oojee pa-
JUKaJIbHbIE BUJIBI XUPypruueckoro yedeHus. [Ipu
MOHOLEHTPUYHOCTH paka BBIOMPAIOT NMpEUMYyIe-
CTBEHHO OPTraHOCOXPAaHAIOILYIO ONEpalHnio, a Ipu
MYJIBTHIICHTPUYHOCTH — DPaJAMKAJIbHYI0 MaCTIK-
tomuto. He BbIsSiBIEHHas Ha MpegonepanuoHHOM
JTane MyJbTU(OKAIBHOCT U OCOOCHHO MYJBTHU-
HEHTPUYHOCTH SBISIIOTCS NMPUYMHON DPEIHIHBOB
6omnee uem B 40 % cimyudaes.

Heanb o030pa — paccMoTpeHue UHGOpPMATUB-
HOCTH U 3(Q(GEeKTUBHOCTH TEXHOJOTUU JydeBOMH
JUArHOCTUKHU B acCHeKTe MACHTU(UKALUU MYJIb-
TULIEHTPUUYECKOTO U MYJIbTU(OKAJIBHOIO paka
MOJIOYHOM KeJIe3Bl.

PaccmoTpensl peHTreHOBcKas MamMorpadus,
noinHodopmaTHas nudpoBas peHTTeHMaMMOrpa-
¢us, MarHUTHO — pe30HaHCHas Tomorpadus,
MYJIBTUCIIHpATbHAsI KOMIBIOTEpHAs ToMoTpadus,
uH(ppakpacHas Tepmorpadus TpPaHCMUCCUOHHOMN
ONTHYECKOH ToMOorpaduu, sxorpadus, muppoBoit
TOMOCHHTE3, MAMMOCLUHTUrpadusi, 3JIEKTPOUM-
negancHas Tomorpadus.

Knrouesvie cnosa: MynsTu(OKaIbHBIA U MYJIBTH-
LEHTPUYECKUN pak, MamMMorpadus, MarHuTHO-pe-
30HaHCHAsi MaMMOTpadusi, MyJIbTUCTIHPAIbHAS KOM-
IbIOTEpHast TOMoOrpadus, MaMMOCUUHTHUrpadus,
sxorpadus. AEKTPOUMITCIAHCHAST TOMOTpadusl.
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