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Abstract. Interventional diagnostic methods in mammology represent a group of
minimally invasive procedures performed under imaging guidance to obtain cellular or tissue
samples for the morphological verification of breast lesions. The relevance of this topic is
obyciosnena the high global prevalence of breast cancer and the need for timely and accurate
diagnosis to determine the optimal treatment strategy. The aim of this review is to analyze
contemporary domestic and international studies focused on interventional diagnostic methods in
mammology, as well as to assess their diagnostic effectiveness and safety profile.

Materials and methods included an analysis of publications from scientific databases such
as PubMed, eLibrary, and CyberLeninka over recent years. The review incorporates original
clinical studies, randomized controlled trials, systematic reviews, and meta-analyses.

The results indicate that core needle biopsy is considered the “gold standard” for
preoperative morphological verification of breast lesions due to its high sensitivity and
specificity, reaching 95-98%. Vacuum-assisted biopsy allows for the collection of a larger
volume of tissue and demonstrates high diagnostic accuracy, particularly in cases involving
microcalcifications and high-risk lesions. MRI-guided biopsy is used for lesions visualized
exclusively by magnetic resonance imaging and is characterized by high technical success rates
and a low false-negative rate. The safety profile of interventional methods is generally favorable.
The most common complications include minor bleeding and hematoma formation, whereas
severe complications are extremely rare. Pain is typically mild to moderate and depends on the
technique used and individual patient characteristics. Thus, interventional diagnostic methods in
mammology are highly effective and safe tools that play a key role in the modern diagnosis of
breast diseases. At the same time, further standardization of approaches and multicenter studies
are required to optimize diagnostic algorithms.
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MAMMOJIOTUAJATYBI MHTEPBEHIIUAJIBIK TUAT'HOCTHUKAJIBIK 9ICTEP

Hlanam6aes H.3., lyooBenko JI.P.
Kooica Axmem Hcayu amuvinoagol Xanvlkapanelx Ka3aK-mypik YyHUgepcumeni, Jco2apul
MeOUYUHATLIK OK) OPHbIHAH Kelinel Oinim oepy gaxyromemi ([Llvimkenm, Kazaxcmarn)

Anjgarna. MaMMOJIOTHSaFbl WHTEPBEHIUSIIBIK JTHAarHOCTHKA OJicTepl CyT Oe3iHiH
NaTOJIOTHSUIBIK  ©3TepicTepiH MOP(OIOTUSIIBIK BepUPHUKANUATIAy YIIIH JKacylIalblK HeMece
TIHIIK Marepuall ajly MakKcaTblHAa Ke30€H MIOJBI OaKblIayMEeH OPBIHIATATHIH a3 WHBA3HBTI
apanacynap ToObH Oinmmipesni. TakpIpBINTEIH ©3EKTUIIr CYT 0€31 OOBIPBIHBIH OYKLT aleMe KeH
TapalybIMEH >KOHE eMJCYIIH OHTAMIbl TAaKTHKACHIH TaHJAy YIIiH yaKThUIBI JUAarHOCTHKAJAy
KakeTTutirimen OainanbIcThl. OCbl IIONYABIH MaKcaThbl MaMMOJOTHSIAAFbl WHTEPBEHIMSIIBIK
JTUAarHOCTHKA OJIICTEpiHE apHaJFaH Kas3ipri 3aMaHFbl OTaHJBIK JKOHE IICTEIK 3epTTeyepl
Tajjay, COHJal-aK OJapIblH JUArHOCTHKAIBIK THUIMIUII MEH Kayinci3airiH Oaramay OOJBII
TaObLIA/IBI.

Marepuannap MeH oficTep CoHFbI Kbuigapbl PubMed, eLibrary »xome CyberLeninka
FBUIBIMU JIEPCKKOPJIAPBIHAA YCHIHBUIFAH JKapHsUTAaHBIMAApABI Tanaaynbl KaMmtheiabl. [llomyra
Oipereil KJIMHUKAIBIK 3epTTEYIIEP, PaHIOMH3AIUSUIAHFAaH OaKbLIAHATBIH 3epTTEyiep, Kykeni
HI0TyJIap MEH MeTaaHAIU3/IeP CHTI3UITEH.

Hormxenep 95-98% -Fa xKeTeTiH )KoFaphbl Ce3IMTaIBIK TICH PEKIICITIKTIH apKAaChIH/Ia CYT
0e3iHIH OIIAKTapbIH OIMepalus aiIblHIaFbl MOPQOIOTUSAIBIK BEepU(DUKALMSIHBIH «alThIH
CTaHAaPTH» OOJBIN TaOBUIATHIHBIH KOPCETTi. BakyyM-acCUCTHpJEHIeH OUOICHS TiHHIH YJIKEH
KOJIEMIH alyJbl KAMTaMachl3 €Tel JKOHE JKOFaphl TUAarHOCTUKAJBIK JTANIIKTI KepceTeai, acipece
MUKPOKAJIBLIMHATTAP MEH KOFaphl Kayil omakTapsl Oonra ke3fae. MPT-6arbiTTanarsin 6uorcus
TEK MAarHUTTIK-PE30HAHCTHIK TOMOrpadusi Ke3iHIe FaHa BH3YaJJaHATBIH OINAKTap Ke3iHIe
KOJIJTAHBUIAIBI KOHE YKOFaphl TEXHUKAIBIK TAOBICTHUIBIKIICH XOHE JKAJIFAH TEPIC HOTHKEIEPIIiH
TOMEH J>KUUIITIMEH cumarraiafbl. VHTepBEHIMUIBIK OMICTEPIH Kayllci3miKk OeiiHl KOoJanIbl
Oonbin TaObutafpl. EH KUl acKplHyldap IIaMaibl KaH KeTylep MEH TreMmaroManap OoJbIln
Ta0BIIa/bI, ajl aybIp aCKbIHYIIAp ©Te CUPEK Ke3aecedi. AYbIPChIHY CUHIPOMBI, 9/I€TTE, KAIbIITHI
KOpIHeIl KOHEe KOJJAHBUIATBIH OJICTeMere JKOHE WAIMeHTTIH JKEKe epeKIIeTiKTepiHe
OaitnanbicThl Oonanpl. Ochlnaiiina, MaMMOJIOTUSIAFbl HHTEPBEHIUSUTBIK JTHATHOCTHKA oficTepl
cyT 0e31 aypynapblH Ka3ipri 3aMaHfbl JAMAarHOCTHKaJlayda HEri3ri pej aTKapaTblH THIMIUIIT
JKOFapbl JKOHE Kayimnciz Kypangap Oonbin TaObuiagbl. CoHbIMEH Oipre JuarHOCTHKAJbIK
ANTOPUTMICPl OHTAMIAHABIPY YIIIH TOCULAEPAl ONlaH dpl CTaHIAPTTAY >KOHE KOIl OPTAJIBIKTHIK
3epTTEyNep KYprizy Tanam eTuiel.

Tyi#inai ce3aep: mMamMmonorusi, MaMMmorpagus, KOMIBIOTEPIIIK ToMorpadus, MarHuTTi-
PE30HAHCTHIK TOMOTpad s, UHTEPBEHIIUSIIBIK JJTiC.
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MHTEPBEHIIMOHHBIE METOAbI IUAT'HOCTUKHN B MAMMOJIOI'MHA

Hlanam6aes H.3., lydooBenko JI.P.
Medicoynapoonwiii kazaxcko-mypeykuil yuueepcumem umeHu Xooxca Axmeo HAcasu, haxyiomem
BbICULIE20 MEOUYUHCKO2O NOCNe8Y306cKk020 0bpazoeanus (LLvimkenm, Kazaxcman)

AHHOTanusi. IHTEpBEHIIMOHHBIE METOJbl TUATHOCTUKH B MaMMOJIOTMHU IPEACTABIISIOT
co00l Tpynny MaJIOMHBAa3UBHBIX BMEIIATEILCTB, BHIOJHIEMBIX 0] BU3YalIbHBIM KOHTPOJIEM C
[EJTbI0 TIOMYYEHHS KJIETOYHOTO WJIM TKAHEBOTO Marepuaa Uit MOPPOJIOTHIECCKON BeprPpUKAITUT
MAaTOJOTUYECKUX M3MEHEHUU MOJIOYHOM jKeNe3bl. AKTYalbHOCTh T€MbI OOYCIIOBJI€HA BBICOKOM
pacpoCTpaHEHHOCTBIO paka MOJOYHOH JKeJIe3bl BO BCEM MHUPE W HEOOXOAUMOCTHIO
CBOEBPEMEHHOM AMArHOCTUKHU JJIsi BHIOOpa ONTHUMANbHOW TaKTUKH JieueHus. llenpio gaHHOTO
o030pa sBISIETCS AaHANW3 COBPEMEHHBIX OTEUYECTBEHHBIX M 3apyOEKHBIX HCCIIEIOBAHMIA,
MOCBAIIEHHBIX UHTEPBEHUMOHHBIM METOJaM JUArHOCTUKU B MaMMOJIOTHH, & TAKXKE OLIEHKA UX
JTUarHOCTHYECKOM A(D(PEKTUBHOCTH U OE30MTACHOCTH.

Marepuansl 1 MeTOAbl BKIIIOYAIM aHAIW3 IMyONHMKAIMi, MPEICTaBICHHBIX B HayYHBIX
0azax manHbix PubMed, eLibrary m CyberLeninka 3a mocnemaue romsl. B 0030p BKIIFOYCHBI
OpPUTMHANIbHBIE  KJIMHUYECKHE  KCCIECOBaHUS,  PAHIOMHU3UPOBAHHBIE  KOHTPOJIUPYEMbIS
WCCJICJIOBAHUS, CUCTEMATHICCKUE 0030PbI M METaaHAIHM3bI.

Pesynbrarel  mokazanu, UYTO  KOpP-OMOINCHS  SIBISIETCA  «30JIOTBIM  CTaHAapTOM»
peaonepauoHHoil Mopdonornueckoil BepudUKauy 04aroB MOJOYHOW >Kene3bl Omaromaps
BBICOKOM  YYyBCTBUTEIBHOCTH U  crneuuuuHocTH, jgocturamomuM 95-98%. Bakyym-
acCUCTHpOBaHHAs Ouorcusi obecrieunBaeT 3a00p 0oJbIIero 00béMa TKaHU U JAEMOHCTPUPYET
BBICOKYIO JIUarHOCTUYECKYI0 TOYHOCTb, OCOOCHHO MPU HAIUYUU MUKPOKAJIBIIMHATOB U OYaroB
noBblIeHHOro  pucka. MPT-nHanpasnsemas  Ouorncus  NpUMEHSIETCST NpU  Oyarax,
BU3YaJU3UPYEMbIX  HMCKJIIOUUTEIBHO  TPU  MAarHUTHO-PE30HAHCHOM  ToMmorpaduu, U
XapaKTEepU3yeTCA BBICOKOM  TEXHMYECKOM  YCIEIIHOCTHIO U HU3KOM  4acTOTOM
JIO)KHOOTPHUIIATEBHBIX pe3ynbTaroB. [Ipoduns 0€30macHOCTH HHTEPBEHIIMOHHBIX METO/IOB
aBsieTcss OmaronpusiTHeIM. HanOonee 4acThIMU OCIOKHEHUSMHU SIBISIOTCS HE3HAYUTEIbHBIC
KPOBOTEUEHUS M T€MaTOMbl, TOTJa KaK TKEIbIE OCIOKHEHHUS BCTPEYAIOTCA KpalHEe PpeaKo.
BoneBoil cuHIpOM, Kak MpaBUiIO, BBIPAKEH YMEPEHHO U 3aBUCUT OT UCIIONb3YEMOW METOIUKH U
WHAUBUAYAIbHBIX OCOOCHHOCTEH manueHTa. TakuMm 0Opa3oM, WHTEPBEHIIMOHHBIE METOJbI
TUAarHOCTUKA B MAaMMOJIOTMM  SIBIISIIOTCS.  BBICOKOO(DPEKTUBHBIMM U  O€30I1aCHBIMU
WHCTPYMEHTAMH, WUTPAIONIUMHU KIIOYEBYIO POJIb B COBPEMEHHOW JMArHOCTHUKE 3a00i1eBaHUiA
MOJIOYHOM jkenie3bl. B To ke BpeMsi TpeOyeTcs AalibHeWIas CTaHIapTH3alus TOAXOA0B U
MPOBEICHUE  MHOTOIICHTPOBBIX  MCCIICOBAHUW ISl  ONTHMH3AlUM  JTHArHOCTUYECKUX
aJTOPUTMOB.

KiaroueBbie cjoBa: MamMmonorus, MamMmorpadusi, KOMIBbIOTEpHas Tomorpadus,
MarHUTHO-PE30HaHCHAas TOMOTrpadusi, UHTEPBEHIIMOHHBIA METO/I.
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Introduction. Interventional diagnostic methods in mammology are minimally invasive,
visually guided breast interventions performed to obtain cellular or tissue material for subsequent
morphological examination. According to the American College of Radiology (ACR),
interventional methods include fine needle aspiration biopsy, core biopsy, vacuum-associated
biopsy/excision, as well as stereotactic, ultrasound and MRI guided interventions used on an
outpatient basis [5]. The clinical purpose of this type of diagnosis is to describe the
characteristics of the tumor and affected lymph nodes for the purpose of subsequent planning of
organ—preserving treatment and systemic therapy [21]. The relevance of the topic is determined
by the high global burden of breast cancer, where millions of new cases are registered annually,
which requires the availability and standardization of interventional methods for timely
morphological verification and personalization of treatment [36].

The purpose of the study. Based on current domestic and foreign works, to study
interventional diagnostic methods in mammology, their effect on the human body, as well as
their effectiveness.

Materials and methods. In the course of this work, we analyzed domestic and foreign
publications presented in the scientific databases Elibrary, PubMed and Cyberleninka mainly
over the past five years, and also summarized the data obtained by the authors on the topic we
are investigating. The inclusion criteria were: publication type — domestic and foreign original
clinical trials, randomized controlled trials (RCTs), systematic reviews and meta-analyses
published in international peer-reviewed journals. The exclusion criteria were: letters to the
editor, brief annotations without data provided, conference materials without the full version of
the article, studies not directly related to interventional diagnostic methods and/or mammology.

Results. Populations and objects of biopsy.

According to Advani S.S. et al., middle-aged and older women predominate in modern
cohorts of patients referred for image-guided breast biopsy. According to the Consortium for
Breast Cancer Surveillance. (Breast Cancer Surveillance Consortium, BCSC) among the elderly,
the median age is about 73 years [1]. Mammographic density, determined by the Breast Imaging
Reporting and Data System (BI-RADS), according to ACR, describes the proportion of
fibroglandular tissue and is a key characteristic of the population, influencing both the risk and
the choice of a biopsy guidance method [16]. According to a meta—analysis of 42 studies, high
density increases the risk of breast cancer by approximately 1.8-4.6 times compared with low
density [26]. Dense tissue masks the foci and reduces the sensitivity of mammography, which
requires the use of alternative imaging and appropriate biopsy techniques [17]. In these cases, the
European Society for Breast Radiology recommends MRI screening [24]. The objects of biopsy
depend on the modality: on mammography, these are masses, architectural distortions and
microcalcifications, and on MRI, focus, mass and non—mass gain [11]. Stereotactic and
tomosynthesis-guided CT biopsy are the methods of choice for microcalcifications and fine
mammographic abnormalities without a sonographic correlate [34]. For MR-exclusive lesions,
an MRI guided biopsy is the standard [28]. The localization of foci is heterogeneous. So,
according to Chen J.H. et al., the highest incidence of malignant lesions is observed in the upper-
right quadrant [13]. Microcalcinates predominate in stereotactic biopsy arrays, most objects
belong to BI-RADS 4, and the proportion of malignancy is about 30% in individual series [4].
Methods of interventional interventions.
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In modern reviews, a core biopsy (CNB) is considered the basic method of morphological
verification of breast foci [23]. A core biopsy is usually performed with a 14G needle [12].
According to the clinical recommendations of the European Society of Medical Oncology
(ESMO), a CT biopsy provides the determination of immunohistochemical markers ER, PR,
HER2 and Ki-67 [21]. The typical volume of sampling during a core biopsy is 3-5 columns of
tissue [8]. Vacuum-assisted biopsy (VAB) uses larger calibres - 9-11 G, and allows to take a
significantly larger volume of tissue [38]. In a randomized trial, according to Zhang Y. et al., 10G
CNB showed higher accuracy and lower frequency of underestimation compared to 14G CNB
with a comparable safety profile [20]. In microcalcifications, stereotactic/tomosynthesis-guided
VAB with a 9-11 G needle demonstrates a high frequency of calcinate extraction and low
underestimation rates [15]. According to Dekker B.M. et al., for a reliable conclusion, the
optimal volume of samples at 9G VAB is 6-9 samples [19]. According to Kim H.S. et al., if
microcalcinates are visualized on ultrasound, vacuum-assisted biopsy under ultrasound guidance
is an effective alternative to stereotactic access [5] (Fig. 1)

BRINGING
the needle INSTALLING
UNDER CONTROL THE clip

Ultrasound

Figure 1. The scheme of material intake.

Diagnostic effectiveness of interventional diagnostic methods.

According to Sauer G. et al., the volume of material obtained during corbiography is high
enough. Thus, in large batches, the proportion of insufficient samples did not exceed 0.4%,
which directly affects accuracy and reduces the need for repeated interventions [32]. Ziegler-
Rodriguez G.J. notes that the overall diagnostic effectiveness of corbiopsy remains at the level of
high sensitivity and specificity (about 95-98%), ensuring correct stratification of patients during
pre-therapeutic assessment [39]. According to Boba M. et al.. False negative results for
corbiography are on the order of 2-4%, depending on the technique and concordance of the X-
ray-pathomorphological correlation, while the specificity is close to 100% [9]. In the work of
Ozcan B.B. et al. It is claimed that MR-guided biopsies have a high technical success rate of
about 99% and an extremely low false negative percentage of about 0.75% [28]. According to Lu
W. et al., vacuum-assisted biopsy demonstrates high sensitivity, about 98% [22].
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Special clinical cases.

According to Bick U. et al., microcalcinates without accompanying mass are subject to
stereotactic or tomosynthesis-guided vacuum-assisted biopsy in order to maximize calcinate
extraction and reduce underestimation of high-risk foci and DCIS [8]. So, Liberman L. Et al.
note that directional 11G vacuum-assisted biopsy demonstrates a high frequency of calcinate
extraction and diagnostic effectiveness in mammographic abnormalities [20]. If
microcalcifications are confidently visualized on ultrasound, a vacuum-assisted biopsy under
ultrasound guidance, according to Kim H.S. It is also an effective alternative to stereotactic
access [19]. According to Ozcan B.B. et al., for foci visible only on MRI, the accepted approach
is MR-guided biopsy, characterized by a low proportion of false negative results [28]. If the MR
lesion is not contrasted on the day of the intervention, according to the work of Niketa C. et al.,
short-term MR follow-up with a second biopsy attempt is recommended with reperfusion of the
lesion or the appearance of suspicious signs [27].

With regard to B3 pathologies, European interdisciplinary guidelines allow vacuum-
assisted excision as an alternative to open biopsy in selected cases, subject to selection criteria
and quality control [31]. The guidelines of specialized surgical societies specify that VAB is
advisable for individual B3 foci up to 15 mm as an intermediate strategy [6].

Multifocal and multicentric lesions are determined by the presence of several foci in the
same quadrant or in different quadrants, respectively, which affects the volume of surgery and
requires advanced imaging and careful correlation of biopsy data [25]. These forms are described
in the Avera E results. They are more often associated with unfavorable biological characteristics
and a worse prognosis compared to unifocal tumors [7]. The sensitivity of standard imaging
techniques for detecting multifocality and multicentrism is variable, which justifies the use of
MRI and multipath navigation when selecting targets for biopsy [10].

Safety and complications.

Percutaneous breast biopsies are minimally invasive and generally safe procedures. The
most common adverse events, according to Bick U. and others - minor bleeding, whereas
infectious complications are extremely rare [38]. According to modern studies and reviews, the
total frequency of bleeding after biopsies reaches about 10.9%, however, clinically significant
hematomas requiring prolonged compression or intervention are significantly less common [37].
In large prospective series, most hematomas are small and clinically insignificant, requiring no
specific treatment [14]. Severe vascular complications after vacuum-assisted biopsy are
casuistically rare, but cases of massive hematomas successfully treated with endovascular
embolization have been described [29]. Pneumo- or hemopneumothorax after percutaneous
interventions for foci adjacent to the chest wall are described as isolated cases and are considered
extremely rare events [33]. The pain response during most interventions is assessed as mild; An
increase in pain intensity is associated with a larger needle gauge, an increase in the number of
passages, and preoperative anxiety in the patient [35] (Table 1).
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Table 1. Comparative characteristics of pain sensitivity in different types of interventional

methods
Method Assessment of pain sensitivity, Author
according to the visual-analog

pain scale
Core biopsy 2.0 — 5.8 - average Zagouri F. and co-author.[38]
Vacuum-assisted interventions | 4.35 = 1.70 - average Soon A.E. and co-authors. [1]

Zagouri F. And co-author. [2]

Open excision biopsy 9.15+£0.74 - high Soo A.E. and co-authors [1]

Discussion. Despite the widespread use of percutaneous methods, the evidence base
remains heterogeneous. Thus, according to Rubio LT. et al., controversial issues remain
regarding the indications of vacuum-assisted excision and surgical excision for B3-lesia [31].
Reporting on complications and risk factors is fragmentary and often does not allow analyzing
the impact of patient, focal, and procedural factors [2]. For MR-guided biopsy, meta-analyses
confirm high technical success and a low false negative percentage, but according to Ozcan B.B.
et al., observation strategies after a benign concordant response vary between centers and require
unification in the form of risk-based algorithms [28]. Contrast-enhanced mammography as a
guidance platform is developing rapidly, but issues of dose loading, diagnostic efficacy, and
comparative safety in relation to stereotaxis and tomosynthesis remain research priorities [3].
Modern reviews by the authors emphasize the need for multicenter protocols for corbiography
with unification of indications, techniques and endpoints, including economics and acceptability
for the patient [18,31,30,39].

Conclusions. Thus, based on the analysis of domestic and foreign publications, it has
been established that visually guided interventional methods, primarily corbiography, provide
high diagnostic effectiveness with a favorable safety profile and are the standard of pre-
therapeutic verification. Vacuum-assisted interventions are justified for microcalcifications and
individual B3 pathologies, and routine clip-tag installation and X-ray-pathological correlation
increase the accuracy and controllability of subsequent tactics. At the same time, standardization
of outcomes, multicenter prospective navigation comparisons and randomized VAE trials against
surgical excision, as well as unification of follow-up after benign MR biopsy are required.
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