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MOUCK MEPUAIOLLUEIO APTE®AKTA NMPU MUKPQKAJIbLIMHATAX MOJIQUHOM
JKEJIE3bI C TOMOLIbIO YJIbTPASBYKOBOW HEAOIJIEPOBCKOU
TEXHOJIOI'MHU B-FLOW: [IPOCIHIEKTUBHOE UCCJIEJOBAHHUE

*
IB. E. Taocornosa®”, 2A. 0. [Tonosa®, 'E. B. Muporosa®
entpanbnas rocynapersennas Meauuunckas akagemusi, Mocksa, Poccus
2CBepa/oBCKHil 061aCTHON OHKOJIOTHUeCKHIT ucnancep, Ekatepunoypr, Poccn

BBEJEHHUE: CrpemutesibHoe 0MOJIOZKEHHE paKa MOJOYHOH 2Kesie3bl B MOC/EIHHE TO/bl 3aCTaBJSET HCKATh HE PEHTTEHOBCKHE
METO/Ibl BU3yasIu3aLlii MUKPOKAJIbLIMHATOB Y 2KEHIMH, €llle He OXBaueHHbIX MaMMorpaduieckum cKpuHiuHroM. PaspaGoTka TexHo-
JIOTHIL, TTIO3BOJISIIOLLNX YBUIETh 9TH MUKPOKaJIbLIMHATBI P Y3U, siBjisieTcst neperneKkTHBHOM 3a/1aueil, 4To MOTeHIHAIbHO COKPATUT
KOJIMYECTBO HEOIpPaBJaHHbIX OHOICUH.

LEJIb: Ouenutb haktopbl, BAKSIOLIME HA BO3MOXHOCTb MeTOIUKH B-flow BbISBASTH Ha/inuKe Meplaoiero apreakra y natu-
€HTOK C MUKPOKaJIbLIMHATAMH, OOHAPYKEHHBIMH TIPH MaMMOrpadui.

MATEPHAJIbI U METObI: ITpoBoau/ioch MpocrneKTHBHOE HCcIe10BaHte 57 MalMeHTOK C BblsBJIEHHBIMH MUKPOKa/bLIMHATAMH
Ha MamMMorpammax. [IpuMeHsiiach HelONTIEPOBCKAst TEXHOJIOTHSI Y/ILTPa3BYKOBOTO HccsenoBatust B-flow npu npuuiesbHOM yiibT-
Pa3BYKOBOM HCCJIEIOBAHUHU C MTOUCKOM 3THX 30H npH Y3M. OueHnBanich BO3MOXKHOCTH BH3Ya/IM3alMK apTedaKkra MepLaHus npu
Pa3JIMYHBIX MUKPOKAJbLMHATAX 110 pa3Mepam, pacnpeiesieHuIo, HX KOJMUECTBY M MPH Pa3JIMiHbIX 110 XapaKTepy MaToJorHuecKhX
npotieccax. Mzobpaxenus B pexnme B-flow koHcraTHpoBasMch MO3WTHBHBIMM, KOIJA sIPKasi JIOKaJbHAsl BCMbILIKA BO3HMKAJA
Ha TeMHOM doHe B B-pexxume. Bee naumeHTs! OblH pasziesieHbl Ha 2 TPyIbl: ¢ BUAMMbBIM apTedakTom Meplianus B pexnme B-flow
M €ro OTCYTCTBHEM. BbinojiHsiach BepuduKaliis JMarHoCTHIECKHX HAX00K MyTeM TpernaH-6HorNcHu noji KoutposeM Y3H 13 30
€ MepUAIoLIUM apTe(akToM (11U HaJMuUKM BU3yan3upyeMoit 30Hbl 1pu Y3 ) uiu npu crepeoTakcuueckoil GHOINCHU 110J] peHTre-
HOBCKHMM KOHTPOJIEM (TIPH OTCYTCTBUM BU3yaslM3allii MO03PHTEIbHOM 30HbI TpH Y3 ¢ B-flow).

Cmamucmuxa: Tecr ANOVA 6bl1 Hcnosb3oBaH Jisi TPORHOTO MONAPHOr0 CPaBHEHUS! MeXKIy IPYNNAMH C T10JI0XKHTEIbHBIM
pesysbratoM. 3HadeHne p<0,05 cunTasoch CTaTHCTHUECKH 3HAUMMbIM.

PE3YJIBTATDI: ITo pesysstatam uccienoBanust ua 57 ciydaes ¢ MHKpoKasbLMnatamu, B 34 (60%) pernctpuposascst apredakt Mep-
tanust. KosinuectBo MUKpPOKAJIbLMHATOB ¢ BU3YaIH3HpyeMbIM 3(hdeKToM Meplianusi pu B-flow Gbiio 3HaunTesbHO Gostbllie pH 106po-
KauecTBeHHbIX npoueccax 34 (82,9% ) us 41, u pexke — B anokadectsennbx 8 (50% ) u3 16 (p=0,035). CraTHcTHUeCKH 3HAUUMBIM OKa-
3aJ10Ch BJIMsHHE MOP(MOJIOrHH KaJIbLIHHATOB Ha MAMMOrpamMme Ha WX BhisiBjisieMocTb 1ipr Y3U B pexxume B-flow (p=0,035). Hautosee
4ACTO NPOSIBASINCH apTehakToM MepLaHHst OKpyLIble, IPaBUILHON (hopMbl KaibuuHatsl B 19 (95% ) 3 20, BeTpeuabliyecs npy Gpuo-
poazieHoMax, (hHGPO3HO-KHCTO3HBIX MBMEHEHHUSIX, CKJIEPO3HPYIOLLIEM A/ICHO3€E, FPAHy/IEMAaTO3HOM MACTHTE, a TAKXKE MOJMMOPQHbIE KaJlb-
uuHathl B 7 (63,6%) ns 11. B pexkume B-flow He ynasasoch nosyuntb aptedakT MepLaHHsl IPH TOUEUHBIX MEIKHX KaJbLHHATaX 9
(69,2%) u3 13, 1 Bo Beex 3 c/Iyuassx MpH JMHEAHBIX WM JMHEHAHbIX BETBSLIMXCS KaJbLuHatax. [1py aMopdHbIX MHKPOKAJILLIMHATAX
3HAUUTE/IbHO GoJibliiee BJWSHKE HA T0siBJIeHHe Mepuatoliero sgdexra B 06blMHOM B-pexume oKasbiBa/ii XapakTepUCTHKH POHOBOH
9XOTMEHHOCTH M HAJIMUHE WJIH OTCYTCTBHE Y3JI0BOIO KOMITOHEHTA B PEXKUME CEPOH 1LIKaJIbl, TOria Kak B pexkume B-flow ati xapakrepueru-
KM He HMeJIH PeLlialollero 3HaueHus Ha nosiBieHne Mepuatouiero apredakra (p=0,8). [TnotHoCcTb pacrpesiesennsi MUKPOKaJIbLHHATOB,
pasmepbl KaJIbLIHHATOB, OKOHUATe IbHASK TATOMOPQOJIOTHs, MAaMMOrpauiecKre XapakTepucTHKH, oHoBast cpesa rnpu Y3U no Hannumio
HJI OTCYTCTBHIO Y3/JI0BOTO 0OPA30BaHHsT H AHIXOTEHHbBIX 30H, HE BJIMSJIM HA MOSIBJICHHE IPKOW BCTBILLIKH B pexkime B-flow.
OBCY)KAEHME: [Tn0oTHOCTB pacnpe/iesieHust KaJblIHHATOR He MMeJia Pelliaiolilero 3HaueHnst Ha osIBJIeHHe Mepliatollero apredak-
Ta B pexkuMe B-flow. Apredakr Meplianusi perucTpupyercst Kak mpH CrpynmnupoBaHHbIX MUKPOKA/bLMHATAX, TaK U TTPH AMHUYHBIX.
B-flow MoxKeT ToMOUb BBISIBJISITH KaJlbLMHATBI, KOTOPbIE He BUAHbI IIPH 00bIYHOM B-pexnMe 3a cueT OTCyTCTBHS BbIPaXKEHHOTO KOHT-
pacra TKaHel. Ho sTot apredakT Hesb3st MCro/1b30BaTh WISl I depeHHalini 100poKayecTBEHHbIX M 3/10Ka4€CTBEHHbBIX MPOILECCOB.
3AKJIFOYEHUE: Metonnka B-flow nepcrniektiBHa mjist yTouHeHus1 apTedakta MepLaHUsi MPH BbISIBJIEHHBIX MUKPOKAJIbIMHATAX
Ha MaMMOrpamMme, YTO MOTEHUHANILHO CMOXKET YBEJIHUYHTH YacTOTY MPOBEICHHUsI TperaH-0uoncHii nojx Kontposem Y3H 3a cuer
oOHapyKeHHUst OOJIbLIEr0 YMCIA 30H CO CKOIJIEHUSAMH MUKPOKaJIbLIMHATOB.

KJIFOUEBBIE CJIOBA: ysbrpa3BykoBoe HcCilefoBaHHe, MaMMoOrpadusi, pak MOJIOUHOH »Kesle3bl, MUKpOKa/bLUHATHI, B-flow,
apreakT MepuaHus
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SEARCHING FOR A TWINKLING ARTEFACT IN BREAST
MICROCALCIFICATIONS USING B-FLOW ULTRASONIC NON-DOPPLER
TECHNOLOGY: A PROSPECTIVE STUDY

Veronika E. Gazhonova®”, 2Alisa Yu. Popova®, IElizaveta V. Mironova®
ICentral State Medical Academy, Moscow, Russia
2Sverdlovsk Regional Oncology Center, Yekaterinburg, Russia

INTRODUCTION: The rapid rejuvenation of breast cancer in recent years has made it necessary to look for non-X-ray methods
of imaging microcalcifications in women not yet covered by mammography screening. Developing technologies to see these
microcalcifications on ultrasound is a promising goal, potentially reducing the number of unnecessary biopsies.

OBJECTIVE: Evaluation of factors influencing the ability of the B-flow technique to detect the presence of a flickering artifact in
patients with microcalcifications detected by mammography.

MATERIALS AND METHODS: A prospective study of 57 patients with microcalcifications detected on mammograms was con-
ducted. The Nondoppler technology of B-flow ultrasound examination was used for targeted ultrasound with the search for these
areas during ultrasound. The possibilities of visualization of the twinkle artifact were evaluated for various microcalcifications in
size, distribution, their number, and for pathological processes of different nature. Images in B-flow mode were found to be positive
when a bright local flash occurred against a dark background in B-mode. Verification of diagnostic findings was performed by ultra-
sound-guided core- biopsy from areas with a twinkle artifact (in the presence of an imaging area during ultrasound) or with stereo-
tactic biopsy (in the absence of visualization of the suspicious area with ultrasound with B-flow).

Statistics: The ANOVA test was used for triple pairwise comparisons between positive groups. The p<0.05 value was considered
statistically significant.

RESULTS: According to the results of the study, out of 57 cases with microcalcifications, 34 (60%) recorded a twinkle artifact.
The amount of microcalcifications with a visualized twinkle effect in B-flow was significantly higher in benign processes 34
(82.9%) out of 41, and less often in malignant 8 (50%) out of 16 (p=0.035). The effect of calcification morphology on the mam-
mogram on their detection by ultrasound in the B-flow mode (p=0.035) was statistically significant. The most frequently mani-
fested twinkle artifact were rounded, regular-shaped calcifications in 19 (95%) out of 20, which were found in granulomatous
mastitis, fibrocystic changes, fibroadenomas, sclerosing adenosis, as well as polymorphic calcifications in 7 (63.6%) of 11. In the
B-flow mode, it was not possible to obtain a twinkle artifact mainly with point small calcifications of 9 (69.2%) out of 13, and in
all cases with linear or linear branching calcifications. In amorphous microcalcifications, the characteristics of background
echogenicity and the presence or absence of a nodal component in the gray scale mode had a much greater influence on the
appearance of the twinkle effect in the normal B-mode, whereas in the B-flow mode, these characteristics did not have a decisive
effect on the appearance of a flickering artifact (p=0.8). The density of distribution of microcalcifications, the size of calcilications,
the final pathomorphology, mammography characteristics, the background environment during ultrasound by the presence or
absence of nodular formation and anechoic zones, did not affect the appearance of a bright flash in the B-flow mode.
DISCUSSION: The density of calcification distribution was not decisive for the appearance of a shimmering artifact in the B-flow
mode. The flicker artifact is recorded both in grouped microcalcifications and in single ones. B-flow can help to detect calcifica-
tions that are not visible in the usual B-flow mode due to the lack of pronounced tissue contrast. But this artifact cannot be used
to differentiate between benign and malignant processes.

CONCLUSION: The B-flow technique is promising for clarifying the twinkle artifact in the detected microcalcifications on the
mammogram, which could potentially increase the incidence of ultrasound-guided trephine biopsies by detecting more areas
with microcalcification accumulations.

KEYWORDS: ultrasound, mammography, breast cancer, microcalcifications, B-flow, twinkle artifact
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Beenenne. Mammorpaduiuecknii CKpUHHHT JKEHIM-  OJMH W3 PAaHHHX TMPOSIBJEHUH paka MOJIOUHOH KeJse3bl
HaM B Bozpacte 50—70 JIeT CHUYKAET CMEPTHOCTb OT PakKa  MPU PEHTreHOBCKOH Mammorpacdun. CTpeMHTebHOe
MoJiouHO¥ 2Keneabl Ha 20% [1]. MUKpOKaIbLMHATEL —  OMOJIOYXKEHHE PAKa MOJIOYHOK KeJIe3bl B MOCIEHHE TO/IbI
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3aCTaBJIsSIeT UCKATh HE PEHTTEHOBCKHE METOJIbl BU3YaJIH -
3allMd MUKPOKAJIbLIMHATOB Y 2KEHILHH, ellle He OXBayeH-
HbIX MAMMOTrpauuecKuM CKpUHUHIOM. MeTo10M BbI60-
pa Moxet ObITh Y3W. OnHako Bo3MOXKHOCTH 0OBIYHOTO
cepotukajibHoro ¥Y3W Haie:kHO BHU3yasIM3UPOBATh MHK-
POKaJIbLIMHATBI OrPaHHYEHbI, TaK KaK pa3pellieHre MeTo-
na B 10 pa3 HHXKe PEHTIeHOBCKOTo0. YJlyullleHHast BU3ya-
JIM3alns MUKpoKasblHaToB npu Y3 morna 6bl nmpejio-
CTaBHUTb JIOTOJHATE/IBHYIO IHArHOCTHYECKYI0 MHpopMa-
LUMI0, 4YTO MOTEHUMAJNbHO COKPATHT KOJHYECTBO
HeomnpasiaHHbIX 6Honcuil. MiMenHo mostomy pazpaGoTka
TEXHOJIOTHH, MO3BOJISIIOLIMX YBHIETb 3TH MHKPOKAJIbLHU-
Hatel npu Y3, siBasieTcss MepcrieKTHBHOW 3ajavet.
Onna 13 Takux Y3-TexHOJI0THi, MMeIo1Last MHHOBALHOH -
Hoe TexHHUecKoe peleHue,— 310 B-flow, meton Heno-
NIMJEPOBCKON BU3yaslu3allii, LIMPOKO HCIIOJb3yeMbIH
1151 OLIEHKH KPOBOTOKA, UCKJIIOYEHHST CTEHO30B KPYITHBIX
apTepuii, OJIHOBPEMEHHON BU3yasM3allid MHKPOKPOBO-
TOKa, a TaKXKe MepLatollero apredakra oT KajblHHUPO-
BaHHbIX 00beKTOB [2]. DTOT apTedakT B pexkume B-flow
OblJ1 OTMeUeH IMpPH MOYeUHbIX MHKPOKAJbLIMHATAX, TIPH
NanuIsipHOM pake [UTOBUIHON »KeJle3bl U B MeTacTa-
THYECKM H3MEHEHHBIX y3Jsax [pH pake LIHTOBMAHON
eseabl. [Ipunuun dopmupoBanusi storo apredakra
OCHOBAaH Ha OCLUMJJISLKHM Oojiee TJIOTHBIX OOBEKTOB
MOJL BO3/IEHCTBHEM ¥Y3-JIyda U MHOXKECTBEHHOM OTpaxe-
HHM €ro OT HEPOBHOH MOBEPXHOCTH KPHCTAJIHUECKHX
YaCTHL, C BO3HUKHOBEHHEM JIONOJHUTE/IbHBIX OTparKeH-
HbIX BOJIH, YTO MPUBOAMT K (PA30BbIM CABMIaM 4acToT
1 6oJiee SIPKUM CHrHaJlaM Ha 9KpaHe MOHMTOpa Mo3au
3TUX 00beKToB. K coxajeHuto, padoT, MOCBSILIEHHbIX
BO3MOXKHOCTSIM METOZIA JI/Is1 MOUCKA 3JI0KAYeCTBEHHbIX
KaJIbLIMHATOB MOJIOYHOM 2KeJie3bl B MUPOBOH JIHTEpaType
Het. Mwmetorest enyHMuHble paboThl 00 OTOOPaXKEHHH
cocynoB DIEP siockyra mnpu onepauusix Ha MOJIOYHOH
Kenese [3, 4].

Mbl HCrosb3oBak yJBTPA3BYKOBOE HCC/IEI0BAHHE
¢ Metonnkoil B-flow st mpocnexruBHoro obesnenopa-
HHUS1 TTALMEHTOK C MUKPOKAaJIbLIMHATAMH, BbISIBJCHHBIMH
npu MmaMmorpacduu unu npu Y3HM, B nonckax Hasuuus
Mepuaioulero apredakra s HISHTUPUKALUHM 3THX
MHKPOKa/IbLIMHATOB M OlleHKe (DaKTOPOB, BJMSIOLIMX
Ha UX BbISIBJIEHHE.

Leab: OueHnTb PaxkTopbl, BAUSIOLIHE HA BO3MOXK-
HOCTb MeToauKH B-flow BhISIBJSITH Ha/MuMe MepLalo-
1ero apredakra y nauleHTOK ¢ MUKPOKaJbIIHHATAMH,
oOHapyKeHHBIMH MTPH MaMMOrpaduH.

Martepuanbl U meroabl. Mcenenosanue ono6peHo
JIOKAJIbHBIM ~ 3THYeCKUM KomuTeToM @DI'BY IITO
«II'MA>» V]I Tlpesunenra P®, nportokosn Ne 298,
ot 17.09.2023 r. MHdpopmMrpoBaHHOE coriacue rnoJiydeHo
OT KaykKJIOro mNalMeHTa. YJIBTPa3BYKOBbI€ MCCJIC0BAHHS
¢ B-flow Boimosinsiines Ha annapatax GE Logiq S8 u GE
Logic E10 (OOO [Ixxuu Xa/ckea), OCHAIICHHBIX JIMHEH -
HeiMu gatyukamu 11 MIu 6-15 MIiL. Bee ucenenona-
HHUS1 BBIMOJHSIMCH OIHAM ¥ 3-CrelHaluCTOM CO CTaXKeM
pabotbl 6os1ee 20 JieT U aHAJIM3UPOBAJIUCh BIOC/IENCTBUH
HECKOJIbKUMU CrielMajiucTaMu (crax ot 5 jio 15 Jer).
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HcenenoBanust B B-pexkume npoBOHINCh B CTaHIAPTHOH
nporpamme Jijist MOJIOUHOH 2keJie3bl. Pexkim B-flow akru-
BUPOBAJICSl HaXKaTHEM Ha COOTBETCTBYIOLLLYIO KHOIIKY.
MouHOCTh aKyCTHUeCKOro CHMrHaJja ajantupoBajach
MO JIULLYIO BM3yaslu3aLMIo Mepuarollero apredakra.
[TpocnexktnBHO OblMK 06C/€IOBaHbl 57 TALMEHTOK.
Cpennuii Bozpact 48+8 Jier (pazbpoc ot 37 1o 65 Jier).
Mawmmorpacusi BeinmoJsHAJMach Ha annaparax Pristina
(OO0 ILxkun Xasckea). Mammorpaduueckue CHUMKH
BBITIOJIHSIMCh peHTreHaadopanTamu (crax ot 5 1o 19 ser
NPaKTHUECKOTO OMbITa B MaMMorpaguu) B CTaHAapTHbBIX
MO3ULIUAX: TIPSIMON KpaHHOKayaIbHO H KOCOH Me/iHoJ1a-
tepasbHoil. Breast Imaging Reporting and Data System
(BI-RADS) kateropusi 4b niu Hanvuve KaJblHHATOB
na mammorpamme BIRADS 2 u Bhiliie siBJisiioch nokasa-
HUEM JIJ1s BKJIFOUEHHs] B TPYIIITY UCCIIETyeMbIX JIULL, /15T MX
JasbHeilero Hanpasienuss Ha Y3M ¢ B-flow.
Ckanupoanue npu Y3 BHIMONHANOCH B COOTBETCTBYIO-
111eM KBapaHTe MPOEKLMH CKOTJIEHHS WK JIOKAJIH3aLI1H
KaJIbLIMHATOB HAa MaMMOrpaMme C Y4eTOM pPacCTOsIHHsI
OT cocka. B ciyuae Bu3yann3alun sipKoro rurepaxoreH-
Horo curuasa B B-pexume npu Y3U, npoBoausioch cka-
HupoBanue B pexkume LIJIK 1 MUKpoKpoBoTOKaA U OlleHH -
BaJlach BACKYJISIPU3ALIUsl yUacTKa, a 3aTeM B pexkume B-
flow npoBoamscs nouck apreakToB MepUAHHMSI.
[Tatomopdosornyeckasi olleHkKa BbIMOJHSJIACH MOCIE
OKOHUatesibHOi KaTeropusatinu 1o BI-RADS. Bee naro-
JIOTHYECKHE 30HbI, BU3yasiu3upyembie pu Y3 ¢ MUKpo-
KaslbLIMHATAMH, TIO/IBEPIVIUChL TpenaH-GHOoNCcHH 1o ¥Y3-
KoHtpoJsieM (n=37). [lpu orcyrcTBUH BU3yaaH3alKH
MaToJIOrHYecKOl 30HbI C MUKpPOKaJblMHaTaMu 1pu Y3
BBITOJIHSJIACH CTepeoTaKcHuecKast OMOMCHS] T10/L PeHTre-
HOBCKHM KOHTpoJsieM (n=20). PeHTreH-KOHTpPOJb MpO-
OUPKU ¢ GUONTATOM JJIs1 YTOUHEHHUsT 3a60pa MUKPOKaJlb-
LIMHATOB TPH CTEPEOTAKCHUECKOH OHOMNCHM WJIM JIaHHble
naTtoMoposIori 0 HaJIMUUK MHKPOKAJIbLIMHATOB SIBJISI-
JIUCb TMOATBEPIKIEHUEM YCIELIHOTO MONajaHusi B 30HY
uHTepeca. BoisiBleHHble KaslbLIMHATBI BCTPEYa/IHCh B 100-
poKayecTBEHHbIX CTPyKTypax B 41 ciydae, B 3/0Kaye-
CTBEHHBIX — B 16 (Tabu. 1).

AHanu3s nzobpaxkeHuit: MophoJiorusi ¥ pacrpesieie-
HHe MHKPOKaJIbLIMHATOB HA MaMMOrpaMMax aHaJju3u-
poBaJjiuch ¢ yuetom JekcrkoHa BIRADS. YuutsiBanoch
TaK:Ke UX pacrpesesenue (taod. 2).

Ananus Y3-uzoOpaxkeHuil BKJOUYA] BU3yaJsbHYIO
OLIEHKY HaJIMuMsl WM OTCYTCTBHS y3J10BOro oOpasosa-
HHSI, B KOTOPOM MPENOJOKHUTEIBHO JIOJKHbBI OblJIH
ObITb MMKPOKAJIbLMHATHI (HJIH OHHM OblJIM BUIHbBI MHTPA-
HOJYJISIPHO); XapakTep BUAMMOCTH MMKpOKaJblLMHA-
TOB — KaK TOUEUHBIX TI'MIIEPIXOTeHHbIX OOBEKTOB
¢ addekToM peBepOepalld CHUrHaja, OTCYTCTBHE HX
BUJIUMOCTH M Hajuuue auddy3HOro WJH JIOKaJLHOTO
3aTeHeHHUsT; HaJHUMe WK OTCYTCTBHE KOHTPACTA TKAHeH
MeX]1y THIeP3IXOreHHbIM Ka/lbLIMHATOM W OKpY2Kalollei
hbubporIaHIyNAPHON TKaHbIO (HaJUYhe aH>XOreHHOH
NPOCJHOHKHA TKaHW) M BJMSHHE 3TOr0 MNapamerpa
Ha BU3yaJsIbHYI0 OLEHKY MUKPOKaJbLIMHATOB W MepLalo-
1iMit apredakr B pexkume B-flow.
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Ta6aunua 1
PesynbraTbl natomopdosaoruu (n=57)
Table 1
Pathomorphology results (n=57)
Kosmuecrso
Ne Tunbl natosorun cyiyyaes, a6c.
(%)
| [MHBa3HBHBII pak MOJIOUHON KeJie3bl 8(14)
2 |IlporokoBasi kKapuuHoma in situ 5(9)
3 |MHBasuBHas 10/1bKOBasi KaplIHHOMA 2(3,5)
4 |donbkoBast KapuuHoMma in situ 1(2)
5 |Cknepos py6ua 5(9)
6 |DPubpoaneHoma 15(26)
7 |Ckyiepo3upylolyii anieHos3 8 (14)
8 |Arununueckast IyKrasibHasi rUIeprJiasus 2(3,5)
9 [I'paHyJsieMaTO3HbII MACTUT 2(3)
10 |®ubposno-KrcTo3Hble U3MEHEHHUS 9(16)

Mzo6pakenusi B pexknme B-flow koHcratupoBanch
MO3UTUBHBIMH, KOIJA sIpKasl JIOKaJbHasi BCIbILIKA BO3-
HHKaJa Ha TeMHOM oHe B B-pexkume. Tunbl u3obpa-
Kenuit B B-flow ouennBamich Kak Mo3uTHBHBIE HJIH
oTpuLATesIbHble. 3aUChIBAJMCh BHUACOKJIMITbI, OLEHH-
BaeMble MpPO- W PETPOCIEKTHBHO C MpPHUBJEUEHHEM
K aHaJIM3Y JIOMOJHUTENbHBIX 9KCTePTOB (OMNbIT paboThl
5 J1eT).

Ta6nuua 2
MUKpPOKaJbLMHATBI U UX pacnpeaeeHue
Table 2
Microcalcifications and their distribution
[TokazaTesib K(;%T?%/?;O’
Tunbl KadbUMHATOB
Meuikue ToueuHble, OKpyTJble 13(23)
[TynpoBbie, HeXKHblE, aMOpdHbIe 10(17)
[TosmumopdHbie, reTeporeHHble, GUTHII KAMEHb 11(19)
JlnHeiiHble NPOTOKOBbIE BETBSILLIHECS 3(6)
Kpyntbie, okpyrJible, oBasnbHble, MPaBUILHON 20 (35)
thopmbl
Tunbl pacnpeneneHus
EnnnuuHble 7(12,5)
Juddysnoe 12(21)
PernonasnbHoe 10(17,5)
CermeHTapHoe 20 (35)
Knacrephoe 8(14)

Cmamucmuueckuti anaarus. Tectr ANOVA 6bLn
UCIOJIL30BAH JIjisl TPOHHOIO MOMAPHOrO CpaBHEHHUs
MEXJ1y TPYNmnaMH C MOJIOXKHUTEJbHBIM Pe3yJLTaToM.
SHauenue p<0,05 cunTasoch CTaTHCTUUECKH 3HAUMMbIM.

Dbl olleHeH MPOUEHT TPYIM, BbISBJAEHHbBIX C TTOMO-
b0 MamMorpaduu, B-pexuma, U ¢ UCnosib30BaHHEM
MepllaTesibHOro apredakra, KOTOpble MpPeICKa3biBau
WIEHTH(UKALMIO MUKPOKAJIbIIHHATOB,

Pesyabratbl. 13 57 cjiyuaeB ¢ MUKpOKaJIbLIMHATAMH,
B 34 (60%) perucrpupoBajcs apredakT MepLaHHs.
KosinuecTBO MUKpOKAJBLUMHATOB, C BU3yaJlH3HPYEMbIM

stdekrom Mepuanus rnpu B-flow Gbuio 3HaunTesibHO
Gosiblile TpU J00pOKAueCTBEHHBIX TMpoleccax 34
(82,9%) u3z 41, u pexke — nNpH 3/J0KAYECTBEHHBIX 8
(50%) u3 16 (p=0,035). Takum 06pasom, ¢ MOMOLLBIO
B-flow B GoJibliieil crerneHn MOKHO ObIIO MPEINOJo-
JKUTh HasMude J0OPOKAauYeCTBEHHOTO Tpolecca, MpH
BO3HUKHOBEHHUH SIPKUX CUTHAJIOB MepLIaHHsl Ha SKpaHe.
Ho npenmnonio:kuTb 0TCyTCTBHE 3/10KAYECTBEHHOCTH He
NPeJCTaBAsANOCh BO3MOXKHBIM. Mammorpaduueckue
W YJILTPA3BYKOBbIe HAXOJKH 0000111eHbl B TabJI. 3.
CraTHCTHUECKH 3HAYHMbIMHU O0Ka3aJuCh BJIHsIHUE
MOp(OJIOTHH KaslbIMHATOB HAa MaMMoOrpaMme Ha HX
BhisiBJIsieMocTh npu Y3 B pexxume B-flow (p=0,035).
Hau6osee yacro nposiBasiich apreaktom MeplaHus
OKpyIJIble, MPaBUJILHOH (OPMbI KajblLUHATHI B 19
(95%) us 20, Bcrpeuaplivecs: npu huGpoageHoMax,
CKJeposupylolleM ajneHosde, (HUOPO3HO-KUCTO3HbBIX
M3MEHEHUsX, I'paHyJeMaTO3HOM MacTHTe, a TaKxkKe
nosiumopdHble  KasbliHathl B 7 (63,6%) us 11.
B pexxume B-flow He ynaBasoch moJyunth apredakt
MepLaHHsl OT TOYEUHbIX MeJKHX KaJbllMHATOB B 9
(69,2%) u3 13, 1 npu Beex 3 caydasx MpH JMHEHHbIX
WJIH JIMHEHHbIX BETBSIIUXCS KasiblinHaTax. [1pu amopd-
HbIX MHUKDPOKaJIbIIMHATAX 3HAYHTEJbHO GoJiblliee BJIMS -
HHe Ha MosiBJieHHe Meplallero sdexra B 00bIYHOM
B-pexknme okasbIBasn XapaKTepPUCTHKH (DOHOBOK 9XO-
FeHHOCTH M HaJIMuKMe WKW OTCYTCTBHE Y3JIOBOTO KOMIIO-
HeHTa B pexKMMe cepoH 1IKaslbl, TOTa KaK B pexkumMe B-
flow 9TH XapakTepuCTHKH He UMEeJIH Pellialollero 3Haye-
HUSA Ha nosiBjeHHe Mepuatoiero apredaxra (p=0,8).
B 19 (90%) us 21 ciyuaes B B-pexume BU3ya u3upo-
BaJICSl THIIOSXOT'€HHBIH y3€es, B CTPYKType KOTOPOro
OblJIM  THIIEP3XOTeHHblEe TOUeUHble WJIM OKPYIJble
BKJIIOUEHHS] KaJbIMHATOB M MHKPOKAaJbLUHHATOB,
B pexkume B-flow nosisasics apredakr mepuanus
T0/1bKO B 14 (66,6%) 13 21. AnanoruunbivM aGeosoT-
HBIM «TTOMOLIIHHKOM» BH3yasIM3alil MHKPOKaJbLHHA-
TOB B B-pexume siBJsiIMCH aHIXOreHHble 30HBI (pac-
LIMPEeHHbIE TPOTOKH, KUCTO3Hble noJocth) B 7 (100%)
13 7 cjyyaen, co3aaioline KOHTPACTHBIH 3deKT, yayd-
[IalolIMe BUIMMOCTb KaJbLIMHATOB B PEXHME CEpoH
wkasbl, Ho He npu B-flow, Bcero 4 (57,1%) us 7 cay-
yaeB. [lnoTHOCTL pacnpeneneHnst MHKPOKAJbLHHATOB,
pasMepbl KaJlbIIHHATOB, OKOHYaTe/IbHAs TaTOMOPQoJI0-
TUsi, MamMmorpacguueckie XapaKTepuCTHKH, (oHOBast
cpena npu Y3M 1o HaJaMuMIo WK OTCYTCTBHIO Y3JI0BOTO
00pa3oBaHUsl M aAHIXOT€HHBbIX 30H, He BJMSIH
Ha MosiBJieHHe SpKOH BCMbIIKK B pexxkume B-flow.
JlonosiHuTe/IbHO ¥ 19 NaleHTOK ¢ NMOJI03PUTE IbHbI-
MH MMKpOKaJblLMHATaMH Obl1 NPOBeleH 3a00p MaTe-
puana noja kKoutposiem Y3U, npu stom B-flow nomorna
WIEHTUMUIIMPOBATh JIOKAJIHU3ALIHI0 MUKPOKAJIbIIHHATOR
B 3 ciydasix, Korja oHM He OblIM BHIHBI B B-pexume.
O6cyxnenune. Mnentudukaiius MUKPOKAJIbLIMHATOB
MMeeT peliaollee 3HaueHWe TpH BblGope Haubosee
ONTHMaJIbHOTO J0CTYNa il 3a60pa THCTOJIOTHUECKOTO
Marepuasa: ¢ MoMolIbl0 CTePeOTaKCHUECKOH GHONCHH
MoJi PEHTTeH KOHTpoJieM, Ju6o 1o Y3-HaBUTAlMEH.
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Ta6auuma 3

PeHTreHoBcKHe U YJAbTPa3BYKOBbI€ XapaKTE€PUCTUKH B 3aBUCUMOCTHU OT BU3yaJIU3allUl MUKPOKaJbLIMHATOB B pEXKHUME B-flow

Tabauua 3

X-ray and ultrasound characteristics depending on the visualization of microcalcifications in B-flow mode

OcHoOBHBIE XapakKTepPpUCTHKH

Mepuarouuit aprecdakr B peskume B-flow, a6e. (%)

NpHUCYTCTBYeT N=34

OTCyTCTBYeT N=23

3HauUUMOCTDb Pa3IHUHH, P

Mammorpaduueckre HaXoaKu
Kasbunnatsl 6e3 hopMupoBanus yasa
KasblinHaTol Ha poHe BUAMMOTO y3Ja
Mopdonorust KalbLMHATOB

Toueunsie Meskue, n=13

Amopoubie, n=10

[Torumopduble, n=11
Jluneiinbie/iiHeliHble BeTBsILECS, N1=3
OxkpyrJible mpaBusbHble, =20

Pasmepbl KaibLMHaTOB

Kpynubie 6omee 1-2 mm, n=33

Menkue menee 1 MM, n=24
Pacnpenesienre MUKPOKAJbIHATOB
Crpynnuposantbie, n=30

Enunuunbie, n=27

¥Y3-xapakrepucTuku (POHOBOI CTPYKTYpPbI
Bes yanosoro o6pazoanus, n=29

Ha done yanoBoro o6pazosanust, n=21
Ha doHe aHsxoreHHOro OKpy»KeHusi, n=7
[TaromopdoJiorus okoHuaTeabHast
Jo6pokauectBennas, n=41

3J10KkauecTBeHHast, n=16

18 (52%) 16 (69,6%)
16 (48%) 7(30,4%)
p<0,05"

4(11,8%) 9(39,1%)

4(11,8%) 6(26,1%)

7(20,6%) 4(17,4%)
0 3(13%)
19(55,8%) 1(4,4%)

22 (64,7%) 11(47,8%)

12(35,3%)

12 (52,2%)

15 (50%) 15(50%)

16 (69,6%) 11(32,4%)
16 (47,0%) 13 (56,5%)
14 (41,1%) 7(30,4%)
4(11,9%) 3(13,1%)
26 (76,5%) 15 (65,2%)
8(23,5%) 8(34,8%)

s
CraTUCTHYECKH 3HAYHMble pasJinyusi.

K coxasnienuio, mpoBeCTH CTePEOTAKCHIECKYIO OUOTICHIO
He BCera BO3MOXKHO JIM6G0 13-3a UX MJ0X0H BU3yasn3a-
uud, Ju60 H3-3a MaJIOW TOJLIMHBI TKAHU MOJIOYHOH
JKeJie3bl, TIPH PACTOJIOKEHUH 30HbI PSJIOM C TPYAHON
CTEHKOH WJHM TOAMBIIIEUHOH BNaAuHOH, JHO60 H3-3a
HECMoCOOHOCTH MAIMEHTKU COXPAHATH BBIHYXKJIEHHYIO
¢ukcauunio [5, 6]. VHTepBeHUMOHHbIE NpoOUELYpPbI
noJi, KoHTpoJsieM Y3 siBAsIOTCS NPeanouTHTebHBIMH,
TaK Kak MepeHocsTes Jiydllle, U He CBS3aHbl € JIy4eBOMH
Harpy3KoH, OJIHAaKO, MJ10Xask BUIMMOCTb MUKPOKAJIbLIH -
HaTOB NMpH 0ObluHOM Y3 orpaHuunBaer npuMeHeHHe
metozia [7, 8]. 1 nosToMy mouck MeTomuK, yaydlato-
IMX BHU3yaJu3alHUi0 MHKPOKaJbLHUHATOB, SIBJSETCS
aKTyaJIbHOU 3ajiaue.

Bblno 3ameueHo, 4To 0iHa M3 HEAOMTMJIEPOBCKUX ¥ 3-
texHosiornii — B-flow™ 3anarentoBanHas u paspa6o-
tanHasi General Electric Medical Systems, CLA, Goniee
20 jieT Ha3aJ C LeJIbI0 ONTHMHU3AIMKY BU3yau3allii Kpo-
BOTOKA, TaKxKe MO3BOJIET YBUJETh MepLAIONIHi apTe-
(hakT oT KaJbLHHUPOBaHHbIX 00beKTOB. [ lepBoHavaabHO
OH OblJ1 OTMEUEH MpPU TOUYEUHBIX MHUKPOKAJbIMHATAX,
3aTeM B <IIOJIO3PUTE/IbHBIX» Yy3JIaX MPH ManuIsPHOM
pake LIMTOBUIHON »Kesle3bl U B MeTacTaTHUeCKHX Yy3/ax
paka UIMTOBUJIHOMN 2KeJie3bl, B aHEBPU3MATHUECKHUX pac-
upenusix aoptbl [9—14]. [lpunuun dopmupoBanus
9TOro apreakra OCHOBAH Ha OCHUMJLISILMK TI0/L BO3NEH -
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cTBMEM Y3-/lyda W MHOXECTBEHHOM OTpaKeHWH Y3-
Jiyda OT HEPOBHOH MMOBEPXHOCTH KPHUCTAJIMUECKHX
YacTHll, ¢ BO3HUKHOBEHHEM JIOTIOJIHUTE/LHBIX OTPaKeH-
HBIX BOJIH, YTO MPHUBOAMT K (hAa30BbIM CJBHIaM 4acToOT
1 GoJiee IPKUM CHTHasaM Ha KpaHe MOHHTOpPA MO3aau
9TuX 00bekToB [1, 14] BbickasbiBanuch MHEHHS, UTO
apredakr mepuanus npu B-flow B Toii wiu nHoi crenenu
BBIPA’KEHHOCTH BO3HMKAET TMPH HaJWuuM JToGpoKave-
CTBEHHbBIX MAaKpOKaJblIMHATOB (pa3mepoM GoJsiee 1 MMm),
npeumMylllecTBeHHO equHuuHbIX [ 15, 16]. B nauem npo-
CMEKTHBHOM HCCJIEIOBAHMH Mbl HE HALIJIK TAaKMX 0COOEH-
Hoctell st B-flow. Mbl BusyasMsupoBajiu 3ToT apre-
(hakT Kak TpH CrPyNMUPOBAHHBIX MHUKpOKaJblIMHATAX,
TaK U MpH eIMHUYHBIX. [ 110THOCTD pacnpenenenust Kab-
LIMHATOB He UMeJia Pelliatollero 3HaueHust Ha MosiBJIeH e
storo apreakra (p=0,8). Yaie KanbuuHaThl GoJsee
| MM uMmetoT 106poKayecTBEHHOE TPOUCXOXKIAECHHE, HO
AHAJIOTMYHOTO XapakTepa BKJIOYEHHs 110 THITYy «KOMOY-
KOB BaThl» BCTPEUAIOTCS TAKKe M MPH I0JIbKOBOH KapLy-
Home. [locseonepaiiontble 0ObI3BECTBICHHS B 0J1€0-
rpaHyJeMax WiM B pPyOLOBOH TKaHW COMPOBOXKIAIOTCS
TOSIBJIEHHEM TIO/IO3PUTEBHON KaJlbLMHALIMK, KaK Tpa-
BHJI0, GoJiee ueM yepes 2 rojia 1nocjie mpoBeeHHOro KoM-
OUHUPOBAHHOTO JIEUEHHs, W, B CJydasX arpecCHBHbIX
BAPUAHTOB paka MOJIOUHOH 2KeJie3bl, MOTYT CHMYJHUPO-
BaTb PEeUMIUB. DTH MHUKDPOKAJIbIIUHATBI MOTYT ObITh
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MJIOTHEE W KpyrHee 3/10KaueCTBEHHbIX, HO MOTYT M He
oTanYathesi oT HUX. OJHAKO HX YJBTPACTPYKTypa IpH
9JIEKTPOHHON MUKPOCKOMHH OTJIHYHA: TOC/I€0TePalMOH -
Hble OObI3BECTBJICHHS COJEPKAT MPEUMYLIECTBEHHO
OKcasaTbl KaJbLMsl. ¥YKe cooblanoch, YTo OKcanaThbl
Kasibiust 1 B pexkume LIJIK, u B pexxume B-flow nemoH-
CTPUPYIOT sIpKMil apredakr Mmepuanusi [17-21]. B-
peXUM He BCera rno3BoJsieT YBUIETh CaMi MUKPOKaJb-
LIMHATBI, TAK KAK OHH MOTYT OBITb PACIIOJIOZKEHbI B TOJILLE
MUIOTHOH TKaHW pyOlld, W OTCYTCTBYET TMIIO3XOreHHast
WK aH9XOTeHHAsl 30Ha JYIsl YJyulleHHsT UX BM3yasiusa-
uuu. B Haweit pabore, B ciydae nocseornepalHoHHbIX
PYOLIOBBIX MCTPOPHUECKHX KAJIbLMHATOB, KOTIA OTCYT-
CTBOBAJI KOHTPACT MKy TIHIEp3IXOreHHOH pyOLoBOH
TKaHbIO 1 MUKPOKaJIbLIMHATAMM, UX BU3yaJIM3aLIM1 TIOMO-
ras uMeHHo pexxum B-flow (puc. 1). 1ot penomeH, nos-
BOJISIJT BU3YaJIM3UPOBATh OYeHb SIPKHUE CHrHAJ, HE 3aBH-
CeBLIMH OT pa3MepoB CaMoro KasbLIMHATA U €ro (opMbl

1 COCTOSIHUSI (DOHOBOM CTPYKTYPbI MapeHXHMbI 2KeJie3bl,
B OTJIMYHK OT 06bIMHOTO B-pexkuma. D1o o3Hauyaer, 4To
B-flow MoxeT moMoub BBISIBASATE KaJbLHHATBI, KOTOPbIE
He BHJIHBI IPH 0OBIYHOM B-pexnme 3a cyeT oTCyTCTBHS
BbIPaXKEHHOTO KOHTpAcTa TKaHEH.

Hexotopbie no6GpokadecTBeHHble MpoJiHdepaTHBHbIE
MacTONaTHK TaKxKe COMPOBOXKAAIOTCS MOSIBIEHUEM
KaJlbIIMHATOB B MOJIOUHbIX »Kesie3ax. DTH KaJlbLMHATbI
MOTYT ObITb Jlydllle BUJIHBI TPH OOBIYHOM CEpOILIKATLHOM
pexxKuMe CKaHUPOBAHHSI, €CJI OHU MOSIBJISIIOTCS B MEJTKUX
AHIXOTeHHBIX KUCTaX MW Ha (hOHe CHUXKEHHOH 9XOreH-
HOCTH napeHxuMbl. PoH, Ha KOTOPOM BO3HHKAIOT MUKPO-
KaslbLIMHATBI, 3HAUMTEJILHO BJUSIET HA MX BBISIBISIEMOCTD
B B-pexxume, npu stom B pexkume B-flow snaunmoctsb
(hoHa He BJMSIET HA BO3HMKHOBEHHE apreakra mMepla-
Hust. Hekotopble MUKpOKaJblIIMHATBI Ha (hOHE aneHo3a
TaKxKe JIEMOHCTPUPYIOT apTeakT MepliaHHs B pPeKUMe
B-flow (puc. 2). Ilpu Tpenan-61orncuu B IaHHOM CJlyuae

o
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Puc. 1. [Taupentka 3., 65 jiet. CocrosiHue rocjie KOMGUHUPOBAHHOTO JIeUeHH s JIEBOH MOJIOUHOM ¥KeJIe3bl 10 MOBOJLY
MyJsibTHOKaNbHOTO paka, lla cragus, pTIN1aMO, G2, moMuHa bHbIH A. Pesekiys ¢ noaMbiiiedHol JUuMdaaeHIKTOMH -
eit 18 mec Hazaj. JlyueBasi Tepanusi, B npoliecce ropMmoHoTepanuu Jlerpososiom 2 roga. a — Mammorpamma. Ha kocom

MeJHoJiaTepasbHOM CHUMKe BH3yalH3uPOBaHbl aMOP(hHBIE MUKPOKAJBLHUHATHI (CTPEJIKH ) CrPpYIITMPOBaHHbIE MECTaMH,
KOTOpbIe MOSIBUJIMCH Yepe3d 6 Mec nocie onepatuu; 6 — Y3, KomMGHHUpOBaHHbIN peykuM Bu3yasusalyu npu B-flow.
JleBast nosioBrHa Kpana — B-pexxum. He nosBoJisieT yBuaeTh MUKpoKaJbLMHATLL. [1paBasi mosoBHHA 9KpaHa — PEKUM
B-flow. Bunen sipkuii aprecakt, Mepuatolyil B TkaHu pyoua (ykasan crpesikoii); 8 — MPT. MyJsibTunapamerpuyeckas
MPT nokasbiBaeT OTCYTCTBHE 3/10KaueCTBEHHOH TpaHCopMalik U peliiiBa B JIeBOH xKeje3e. THIT KpUBOH HaKOTIe-
HHUsI, OTCYTCTBHE OorpaHuueHust IM(dy3nH NOATBEPKIAIOT T0OPOKAaYeCTBEHHBIH XapaKkTep MUKPOKaIbIIHHALIMH
Fig. 1. Patient Z., 65 years old. Condition after combined treatment of the left breast for multifocal cancer, stage Ila,
pTIN1aMO, G2, luminal A. Resection with axillary lymphadenectomy 18 months. Back. Radiation therapy, in the process
of hormone therapy Letrozole 2 years. a — Mammogram. On the oblique mediolateral image, amorphous microcalcifica-
tions (arrows) grouped in places were visualized, the number of which increased during dynamic observation after 6
months; 6 — Ultrasound. Combined visualization mode with B-flow. The left half of the screen is B-mode. Does not allow
you to see microcalcifications. The right half of the screen is B-flow mode. A bright artifact is visible, shimmering in the
scar tissue; 8 — MRI. Multiparametric MRI proves the absence of malignant transformation and recurrence in the left
breast. The type of accumulation curve, the absence of diffusion restriction confirm the benign nature of microcalcification
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ObLIH BbISIBJEHDI q)H6pOSHO-KI/ICT03HbIe H3MEHEHHs
[MapeHXUMbl Ha CbOHe aJleHo3a 6e3 aTUITHH.

TpoHHOH MUKpocKonuu. Pocatsl MarHusi, B OTJIHUHME
OT OKCaJaTOB KaJbliusl sIBJASIIOTCS GoJsiee MSTKHUMH

Puc. 2. [Taupentka T., 46 siet. DUOPO3HO-KUCTO3HBIE H3MEHEHHS MApEHXUMbI Ha (hoHe afieHo3a. a — MammMorpamma.
[1pu ckprHHUHTOBOK MaMMorpadun B paBoii xesie3e B LIEHTPAJIbHBIX OT/eMaX Oblii 0OHAPYKEHbI TOUEUHbIE H OKPYIIbIE,
C LIEHTPAIbHOI 30HOH MPOCBETIICHHS Ka/IbLIMHATBI PA3/IMUHbIX PA3MEPOB, CerMeHTapHo pacroJioxkerHbie; 6 — MPT ¢ Gd.
[1pu kontpactHoit MPT yuacTok ajieHo3a akTHBHO HAKariMBaJl KOHTPACT, 110 CPABHEHHIO C OKPY2KaIOLeH MapeHXUMON
1 TAKXKe Bble/sieTesi Ha 9ToM (hoHe. Tur HakomieHust KoHTpacta — 2, 4To ObIJIO PACIIEHEHO COBOKYITHO, KaK y4acToK
BIRADS 4b; 8 — Y3U B B-pexkume. Buanbl MHOKeCTBEHHBIE TOUEUHbIE THIIEPIXOT€HHbIE KaJbIIMHATHI HAa (hOHE aHIXOTEeH-
HbIX KHCTO3HbIX 30H H THITO3XOreHHOH nojyiexkatiieil napeHxumbl; e — Y3U B pexxnme B-flow. Busyasnusupyioresi Heckosib-
KO MepL@oLIMX apTehakToB, B 3HAUNTEbHO MEHBLIEM KOJIMYECTBE, YeM MPH 00bIYHOM B-pexxime
Fig. 2. Patient T., 46 years old. Fibrocystic changes in the parenchyma on the background of adenosis. « — Mammogram.
During screening mammography in the right breast in the central departments, point and rounded, with a central zone of
enlightenment, calcifications of various sizes, segmentally located, were found; 6 — MRI with Gd. With contrast MRI, the
area of adenosis actively accumulated contrast, compared to the surrounding parenchyma and also stands out against this
background. The type of contrast accumulation is 2, which was considered cumulatively as a section of BIRADS 4b; 8 —
Ultrasound in B-mode. Multiple point hyperechoic calcifications are visible against the background of anechoic cystic
zones and hypoechoic underlying parenchyma; e — Ultrasound in B-flow mode. Several flickering artifacts are visualized,
in a much smaller number than in normal B-mode

Mui MPEAIoNoKHUJIN, YTO Ha BbIABJAIEMOCTb MUKPO-  CTPYKTYypaMu H, [M1O0-BUAUMOMY, HMMEHHO OHH XyxKe

KaJsibLIMHATOB B pexxnmMe B-flow MoKeT Takxke BJHSITH HX
XUMHUYECKHH coctaB. M3BecTHO, 4TO XUMUYECKHH COCTaB
«7106pOKAYECTBEHHBIX» M «3JI0KAUECTBEHHBIX» 0O0bI3-
BECTBJIEHHH passinueH, 3To OblIo J0KazaHo npu MP-
CMIEKTPOCKONHUH M CKaHUPYIOLIEH 3JEKTPOHHOU MHKPO-
ckornuu. MneHtrduiipoBaHbl 1Ba OCHOBHBIX THIA MHK-
POKaJIbIIHHATOB: TIEPBble — OKCAJIaThl KaJslbllUsl sTHTAp-
HOTO 1[BEeTa, KPHCTAJJIMYECKOH CTPYKTYpPbl, C OJIHHUM
KaJslblIHEBBIM TTHKOM; BTOpble — GesloBaThble, HEYJIOBH-
Mbl€ B [10JIIPH30BAHHOM CBeTe 1 0ObIYHO OBaJIbHbIE HITH
OKpYIVIble, C IByMsl TTHKAMHU, OIHUM KaJlblIHE€BBIM, a JIpy-
ruM  hocaTHbIM. DTH MHUKPOKAJBLUMHATBI COCTOSIIH
u3 hocdara Kasnbliys, HauboJee xapakrepHoil opmoit
KOTOPOTO SIBJISIETCS THAPOKCHATIATHT, B BUJIE HIVI, PACTIO-
JIO?KEHHBIX PO3ETKAMH TPH MPOCBEUUBAIOLIEH 3JIeK-
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BbIsIBJISIIOTCS NP Y3 1 He JIeMOHCTPUPYIOT apTedakT
Mepliatus [22]. Ham yrasioch nosiyduTh JiMiib Ca0bli
eIMHUYHBIA apTedakT MepuaHusl B KaplUuHOMe in situ
y NaLMEHTKH C MEJIKOTOUEYHbIMH MUKPOKaJIbLIUHATAMH,
pacrnosioxKeHHbIMH B H3MeHeHHbIX npoTokax. [1pu sTom
B pexKMMe CepOH LIKaJIbl [10 X0y POTOKOB Mbl BU3yaJIu -
3UPOBAJIM TAKXKE €MHHUYHbIC THIIEPIXOreHHbIE TOUEY-
Hble curHaibl. B pexxume B-flow pasmep u sipkocthb
apredakra Mepuanust OblIM 3HAUYMTEJILHO MEHbLIE, YeM
B TMpeAbIIyLIHX HAOMIOAEHUSIX ¢ 100POKAYeCTBEHHBIMH
MHKpPOKaJIbLIUHATAMU (pHUC. 3).

B psine nyGankauuii yTBep:kaanoch, UTo «JMHeHHble
BETBSILIMECS]» MHUKPOKAJbLUUHATbI, MPEUMYLECTBEHHO
COCTOSIT W3 3aMellleHHOr0 MarHueM THApOKCHAnaThra
M OHWM CBfI3aHbl C THMAaMM paKa MOJIOUHOH >Kesie3bl
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MeJIoJ1aTepabHOM Mpoekiyk (parmeHTsl ¢ yBeanueHuem). CiieBa B HHXKHEBHYTPEHHEM KBaJ[pAHTE ONpPEIe/IsiioTes yua-
CTKH MEPECTPOHAKH CTPYKTYPbI C HAJIMUHEM MEJKHX MJIEOMOPQHbIX M3BECTKOBbBIX BKIIOUEHHIH C TEHIEHIHEN K JIHHEHHOMY
pacripenesienuio (ctpesku); 8 — Y3U B pexkume cepoit mKasbl. Ha hoHe namMeHeHHbIX MPOTOKOB € 9XOreHHbIM MepHde-
PHUECKHM XaJ10 BOKPYT HHX B CTPYKTYPE MPOTOKOB BUIHbI MEJIKHE B BUJIE [1€CKA TOUEUHbIE THIIEPIXOTEHHbIE BKJIIOUEHHUS

(ctpesika); e — Y3U B pexxume B-flow nemoncTpupyet cnabbiii eIMHHYHBIN CHTHAM He HHTEHCHBHBIH B 30HE M3MeHEeHHOH

IIPOTOKOBOH cHcTeMbl (CTpedika); 0 — Mukponpenapar yaajaeHHOH OIyXoJid 1ocJie MOAKOKHOH MacTIKTOMHH cleBa.
BuiHbl 30HBI IPOTOKOBOMH KaPLUHOMBI (72 Siftt KPUOPO3HOIO CTPOECHHS], C KOMELOHEKPO3aMH MTPOMEKYTOUHOH siIepHOM
rpajatin (crpesiku ). JIocToBepHOro HHBa3HBHOTO KOMITOHEHTA B MPeJiesiax MPUCIaHHOTO MaTepHasia He BbisiBJIEHO
Fig. 3. Patient K., 64 years old. Cancer pTONOMO, stage 0 in the left breast. a, 6 — Mammograms in direct and
oblique mediolateral projection (fragments with magnification). On the left, in the lower-inner quadrant, areas of
restructuring of the structure with the presence of small pleomorphic calcareous inclusions with a tendency to linear
distribution are determined; 8 — Ultrasound in gray scale mode. Against the background of altered ducts with
echogenic peripheral halo, small sand point hyperechoic inclusions (arrow) are visible around them in the structure of
the ducts; e — Ultrasound in B-flow mode shows a weak single twinkle sign, not intense in the area of the altered
ductal system; 0 — Micropreparation of the removed tumor after subcutaneous mastectomy on the left. Zones of duc-
tal carcinoma in situ of cribrotic structure are visible, with comedonecrosis of intermediate nuclear gradation. A reli-
able invasive component within the sent material was not revealed

¢ HauXyauM nporuosom [23]. Takxke 6b110 yeTraHoBse-
HO, YTO MHKPOKaJbUHHATbI, O0OHApY:KHBAaeMble MPH
YJBTPa3BYKOBOM MCCJIEIOBAHUN MPU HEY3JOBBIX BapH-
aHTax paka, Mokasaju CTaTUCTHYECKH 3HAYUMYIO KOp-
peasiiyio ¢ HER2-1m03UTHBHOCTBIO /M TIOBBIIIEHHBIM
uHaekcom nposudepatnu Ki-67. 9t pesdysrathl CBU-
JIETEJILCTBYIOT O TOM, uTO ¥Y3W MOXKeT npeaocraBuTh
3HAUMMYI0 HH(OPMALHIO JI/Is TPOTHO3HPOBAHUS OUOTH -
1a OryXoJii, a TakXKe Jisi IPOrHO3UPOBAHHUS PeLIUINBa
onyxoau [24, 25]. HeoObluHO sipkHii apTedakT mepua-
HHsI Mbl HaOJIIOJAJIM TIPH MHBa3WBHOH KapuuHome G3
HERZ2 nosutuBHO#l 3+, ¢ BBICOKMM HHAEKCOM TPOJIH-
depaumn Ki 67-70%. Bo3aMOKHO /1M, 4TO ¢ MOMOLLbIO

B-flow Mbl cMOXeM yJIyullIMTh BH3YyaJH3aLMIO TaKHX
30H? ITOT caydar ObLT OTMeueH HaMM Kak HauboJsee
nokasareJibHblll Jisi MeToiuku B-flow B oTHolienun
arpeccUBHOTO paka MOJIOUHOH »Kesie3bl (puc. 4). 3a6op
MHUKPOKAJIbIMHATOB U3 Y4acTKa MPOBOAMJICH TOI ¥Y3-
KOHTpPOJIeM B 30He MX Budyanusauuu npu B-flow
C TOCJENYIOUUM PEHTreH-KOHTpoJieM 6uonTaTta
Ha MpeJMET HaJIMUUs MUKPOKAJIbIUHATOB.
3akatouenre. Ha ocHoBaHMM TPOBEIEHHOTO MPO-
CMEKTHBHOTO MCCJIEN0BaHUS OblIM TOJydeHbl MHOTO-
obellalollde pe3ybTaThl MPUMEHEHHsT MeTOAMKH B-
flow pnns yrounenusi apredaxkrta MeplaHds Mpw
BbISIBJIEHHBIX MHKPOKAJbLMHATAX HA MaMMOTpaMMe,
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Puc. 4. ITaunentka B., 42 rona. [IpotokoBast vHBa3uBHast KaplrHoMa paBoi xesesbl, Her2neu 3+, G3 T2NOMO: a —
(DpaI‘MeHT MaMMoOrpaMMbl ¢ MUKPpOKaJIbLIMHATaMHU. BrisiB/ieHO cKormieHue HJIeOMOp(beIX MHUKPOKaJIbIIMHATOB, 110 THUITY
«OUTOrO KaMHSI» C CerMeHTapHbIM PACOJ02KEHUEM WX Ha S3HAYUTEJIbHOM Y4aCTKE OKOJIO 2 CM. Ml/leOKaJ]bLLI/IHaTbI HUMEIOT
JIOCTaTOYHO KPYIHbIE pa3Mepbl U OTJUYAIOTCSA Bblpa}KeHHOﬁ [JIOTHOCTBIO CTPYKTYPhI U MJIOTHOCTBIO UX pACpeie/IeHus;

6 — MPT. T1-BU ¢ Gd-KYV. B BepxHeHapy»KHOM KBajipaHTe Ha YPOBHE CPEJHEN TPETH BhIsiBJIsAETCS 06pa3oBaHue, UMEI0-
11ee HeMpaBWIbHYIO POpMy, OYTPUCTbIE H CIIHKYJI006pa3Hble KOHTYPbI, MAKCHMAaJIbHble PAa3Mepbl (Ha MOCTKOHTPACTHOM
cepum) 25X 17x27 MM (CTpesiKK ), HHTEHCHBHO HaKariBaiolliee KoutpactHoe Betectso; 8 — Y3W. I1pu Y3U B 06b1u-
HOM B-pexume (JieBasi oJIoBMHA CHUMKA ) STOT y4aCTOK ¢1a00 KOHTYPUPOBAJ M HE BbIIENSAICSH HA (POHE MHIEPIXOreHHOH
(huOpornaHIyIiPHON TKAHH MOJIOUHOM 2KeJle3bl, YeTKUX MPU3HAKOB MUKPOKAJbLMHATOB He BhIAB/sAN0CH. CTPYKTYpa ory-
xosiu Gbla MeJIKoceTuaTol 6e3 YeTKHX KOHTYPOB, TPAKTHUECKH He BbIAE/SIIOLIeCs: Ha (hoHe OKPY»KaloLel NapeHXUMBI.
U na stom done B pexkume B-flow (npaBasi nosioBuHa cHUMKA ) OblJIM 3aPETUCTPUPOBAHbI CAMbIE MOLIHBIE OCLUJ/ISLIUHN

B BUJIE SIDKUX CUT'HAJIOB (CTpe.HKl/l); e — peHTFeH-KOHTpOJ]b Ouonrara Ha npeaMeT Ha/lu4ust MUKPOKaJIbIIMHATOB
Fig. 4. Patient V., 42 years old. Ductal invasive carcinoma of the right gland, Her2neu 3+, G3 T2NOMO: a —
Mammogram. An accumulation of pleomorphic microcalcifications was revealed, according to the type of «broken
stone» with a segmental arrangement of them in a significant area of about 2 cm. Microcalcifications are quite large in
size and differ in pronounced density of structure and density of their distribution; 6 — MRI. T1-VI with Gd-CU. In
the upper-outer quadrant at the level of the middle 1/3, a formation with an irregular shape, tuberous and spicule-
shaped contours, maximum dimensions (on the post-contrast series) of 25X 17%27 mm (arrows), intensively accumu-
lating a contrast agent; 8 — Ultrasound. With ultrasound in the usual B-mode (leit half of the image), this area was
weakly contoured and did not stand out against the background of hyperechoic fibroglandular breast tissue, no clear
signs of microcalcifications were detected. The structure of the tumor was fine-reticulated without clear contours,
practically not standing out against the background of the surrounding parenchyma. And against this background, in
the B-flow mode (the right half of the image ), the most powerful oscillations in the form of bright signals (arrows)
were registered; e — X-ray inspection of the biopsy specimen for the presence of microcalcifications

HYTO HE TI103BOJIAET IPOBOJUTH lll/lq)qJepe}{LII/laJIbHy}O KaJblIMHATOB, HO YyBe€JMYKWBaCT CJydyah IpPpOBEIACHHUs
JUArHOCTUKY ILO6pOKa’-IeCTB6HHbIX H 3JI0KAYECTBEHHbIX TpeHaH-6HOHCHfI 1o/ KOHTpOJIEM Y3U.
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BUBJINOTEKA JKYPHAJIA «<JIVUEBAA ITUATHOCTUKA U TEPAIIUA»

Momnorpadus «KT- 1 MPT-auarnoctrka ormyxosieii mepuaminyasipHON
30HBI /IBEHA/IIIATUIIEPCTHON KUIIKU. MyJbTriapaMeTpiudeckne pereHus >
npejHasHavYeHa I Bpadell JIydeBOW AUATHOCTUKHU, abIOMUHAIBHBIX
XUPYPrOB M FaCTPO3HTEPOJIOTOB. B KHMTE OCBeleHbl BOIIPOCH COBPEMEH-
KT- W MPT-IHATHOCTHKA ONYXONER HOU MYJIBTUMO/IATTbHOM JUATHOCTUKY C TIPUMeHeHeM MYyJIbTUIIapaMeTpH-

NEPHAMMYAAPHOM 30HbI YeCKOTro KapTUPOBAHMS B BBISIBIEHUH OITyXOJiel TepuaMITyJIsIPHON 30HbI,
ABEHAQLATHNEPCTHOW KMLLKM.
MYMETHNAPAMETPHYECKHE nozipo6HO onucanbl Metogukn KT-nepdysun 1 MP-smacrorpaduu moj-
PELUEHWA JKETYIOUHOM JKeJIe3bl ¥ TePUaMITyJIAPHOI 30HBI, ¢ MOMOIIBIO (GOraToro
MJJIIOCTPATUBHOTO MaTepuaja MPOAEMOHCTUPOBAHBl MX BO3MOXKHOCTHU
B TIPE/IONIEPAIIMOHHOM CTAAUPOBAaHNN, UM (GEPEeHITNaTbHON AMArHOCTHKE
BOCIIAJIUTEIBHBIX U OIYXOJIEBBIX 3a00JIEBAHUN MEPUAMITYJISIPHON 30HBI,
IIPOTHO3UPOBAHUU U CBOEBPEMEHHOM BBISIBJIEHNN IIOCTONEPAI[MOHHBIX
OCJIOKHEHU .
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