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AHHOTOUMA

B couetanmn c mammorpadueit (MMI) ynetpassykosoe nccneposarme (Y3U) monounsix xenes (MX) nonyymno wupokoe npusHaHme
B KQYECTBE AMATHOCTUYECKOTO MHCTPYMEHTA AJ1s OLEHKM M XAPAKTEPUCTUKM NANbIMPYEMbIX U HENanbnupyembix obpasosanmit MX.
AsTomaTusmposanroe Y3M monoyroit xeness (3D-Y3W) nossongaer cTaHaApTM3MPOBATL CKAHUPOBAHME U CHUXAET 3ABUCUMOCTb
OT ONepaTopa MO CPABHEHMIO C TPAAMUMOHHBIM YNbTPA3BYKOBLIM Mccnegosanuem (2D-Y3U). Lienb uccnepoBaHms — nposecTy
CPABHUTENBHOE MCCIEAOBAHME ONPELENEHMUs NTOKANM3ALMM U pasmepa obpasosannit metogamu 2D-u 3D-Y3U y xeHwmH ¢ nnoTHoi
MX. Matepuansl u metogbl. C dpespans 2019 no mait 2023 r. npoeoannocs peTpo-npoCcnekTUBHOE KIMHUYECKOe UCCIefoBaHUE,
B KOTOPOM npuHanm yuactue 628 naumertok no 40 net u 655 naumentok 40 net u ctapwe. Bcem naunentkam suinonHsnocs 2D-Y3M
u asTomaTnsnposarHoe 3D-Y3U. MaunerTtkam 40 net m crapwe takxe soinonHsnm MMI. Mposoannm cpasHeHne konuuecTsa 1 pas-
MepOB BhisBNEHHbIX 06paszosaHuit. PesynbTartsl. B rpynne naupenTtok go 40 net cTatucTMiecky 3HAUMMON PA3HHMLLI MO MOKA3ATENIO
«pasmep y3nos» He 6bino BoiaeneHo. B cpasHernn metogos 2D-Y3M u 3D-Y3M & rpynne 40 net v cTaple Takxe He 6bino BhisBIEHO
PA3HMLBI HW MO KONMYECTBY Y3/10B, HU N0 PA3Mepam y3nos. B 1o xe spems npu cpasHennn metogoe 2D-Y3M/3D-Y3M u MM suissnera
CTATUCTUYECKM 3HAUMMAs pasHuua B nonbdy Y3W B seissnerun pasmepos 0.5—1.0 cm, 1.1-1.5 cm, 2.5-3.0 cm v B nonsay MM npu
pasmepax 6onee 3 cm (p=0.023). Takxe HaMaeHa pasHMua B NONb3y BCex meTonos Y3M npu oGHAPYXEHMM OAHOTO MK ABYX Y3108
M HOXOXAEHMM Y3NOB B LeNom no cpasHeHmnio ¢ MMI. 3aknioueHue. Pasmep v konnuecTso y3nos, BeissneHHbix ¢ nomoibio 3D-Y3M,
conoctasmmbl ¢ 2D-Y3W. Tpu npumeHeHmnu 3Tux METOROB OTMeYeH GOMbLIMI MPOLEHT BbISBNEHNS 0BPA30BAHM MEHEE 2 CM B CPAB-
HeHumn ¢ npumereHnem MMI. Metog 3D-Y3W umeeT ynydlieHHyIo BU3Yyanu3aumio MynbTULEHTPHUUHBIX M MYTIbTUPOKASIbHBIX O4AroB,
MOXET MCMOMb30BATLCA A5 ONEPATUBHOTO MIAHUPOBAHMS, MMEET YIYULLIEHHYIO BU3YANM3ALMIO YHACTKOB HAPYLUEHMS APXMTEKTOHMKM
6naroaapst yHUKAIbLHOMY KOPOHAPHOMY Cpesy, No3BonaeT 6oree 4eTKO ONPeaenuTs PA3Mepbl 06 PA30BAHMIA, MPOBOAUTL MOBTOPHbIN
QHONM3 AAHHBIX BNArOAAPS BOZMOXHOCTU OPXMBHOTO XPAHEHMUS M BO3MOXHOCTH COMOCTABAATE PO3MEPBI OYArOB MPH AMHAMMYECKOM
HABMOAEHUM U HO GOHE HEOALBIOBAHTHOTO NEYEHMS.

KnioueBble CNOBA: pak MOIOYHOM XENE3bl, YAbTPA3BYKOBOE MCCNEAOBAHME, ABTOMATU3MPOBAHHOE OOBEMHOE CKOHUPOBAHME
MOJIOUHBIX XENES, PA3MEP Y3M0B, KOMMYECTBO Y310B.

Abstract

Breast ultrasound in combination with mammography (MMG) has gained a wide recognition as a diagnostic tool for the assessment
of palpable and nonpalpable breast neoplasms. Automated breast ultirasound (3D ultrasound) allows to standardize scanning
and to reduce operator’s involvement comparing to traditional ultrasound (2D ultrasound). Purpose. To make a comparative
study on determining localization and size of neoplasms in women with a dense breast using 2D and 3D ultrasound examinations.
Materials and methods. From February 2019 to May 2023, a retro-prospective clinical study was conducted. 628 patients
under 40 and 655 patients older than 40 were enrolled in it. All patients were examined with 2D ultrasound and automated 3D
ultrasound. MMG was also made to patients aged 40 and older. Findings of the formation number and size were compared.
Results. In patients under 40, no statistically significant difference on parameter "size of formation” was registered. In patients aged
40 and older , no difference was also registered on nodule number and size when comparing findings of 2D and 3D ultrasound
examination. At the same time, when comparing 2D ultrasound/3D ultrasound and MMG, a statistically significant difference was
revealed in favor of ultrasound in identifying size 0.5-1.0 cm, 1.1-1.5 cm, 2.5-3.0 cm, and in favor of MMG in size greater than
3 cm (p=0.023). All ultrasound techniques reveal better one formation and two formations; and, as a whole, they reveal nodules
better, if to compare to MMG. Conclusion. Detection of nodule size and number by 3D ultrasound and 2D ultrasound is at the
similar level, while detection of formations less than 2 cm with ultrasound is much better, if to compare to MMG. 3D ultrasound
technique has improved visualization of multicentric and multifocal nodules; it also can be used for surgery planning. It has an
improved visualization of architectonics impairments due to the unique coronary section. It defines nodule size more accurate;
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it also allows to made a repeated analysis of findings as well as to compare nodule size during dynamic observation and under

neoadjuvant treatment due to the archival storage.

Keywords: breast cancer, ultrasound, automated volumetric breast scanning, nodule size, number of nodules.

Ccovinka ons yumuposanus: lapanuna A.3., Xonun A.B. Cpasnenue 803moxncnocmeii 2D- u 3D-Y 3V ons onpedenenus pasmepa
U KOnu4uecmea H06000pa30eanuii y seHuuH ¢ naomuoii monounoii wenesoii. Kpemnescxas meouyuna. Knunuueckuii eecmnux.

2024; 4: 39-43.

BBepgenue

B coueranun ¢ mammorpacduest (MMI') yaprpasBykoBoe yc-
cneposane (Y3V1) monounsix sxenes (MJK) momyunio mupoxoe
IIpM3HAHNE B KaueCTBe [UarHOCTIYEeCKOrO MHCTPYMEHTA Jis
OLICHKU V1 XapPaKTePUCTYKI MaJIbIIPYEMbIX VM HeIIaIbIINPYeMbIX
o6pasosanuit MUK [1-4]. ITockomsky MMI umeet orpaHmndeHns
B BBISIB/ICHNN 3/I0KaY€CTBEHHBIX HOBOOOPA30BaAHMUIT, CKPBITHIX
B IVIOTHOIT (pMOPO3HO-KEe3NCTOl TKaHM, BO3HIMKAeT He06X0-
IMMOCTD B JJONOTHUTETbHOM CKPMHVHTOBOM UCCIIEOBAHUM,
KOTOpO€e MOXKeT ObITb aBTOMAaTU3UPOBAHHBIM, YIOOHDIM B JC-
IIO/Ib30BAHNH, IIPMEM/IEMBIM 1A ITAL[IeHTa, BOCIPOM3BOIY-
MBIM I HafieXKHBIM [5]. Pesy/IbTaTbl HEKOTOPBIX MCCTETOBAHNIT
[6] ykasbIBaIoOT, YTO UCIIONB30BaHME CKPUHUHTOBOrO 2D-Y3V1
MK y >KeHIUH ¢ IIOTHON TKaHbIO MOJIOYHOII XeJe3bl ObIIO
apdexTrBHO. OTHAKO STV Pe3yNIbTAThl UMEIOT HEIOCTATOYHYIO
BOCIIPOM3BOAMMOCTD B OTHOIICHUM XapaKTePUCTUK OOHApy-
>KEHHOTO 00pasoBaHus, 0COOEHHO [/Ls1 HeOOMBIIINX IO pasMepy
obpasoBanmii [7].

Henmasune uccnegosanus 3D-Y3V mokasanu, 4TO UCIIOIb-
3oBaHne 3D-Y3V B mononHenue k MMI mOBBIIIaeT TOYHOCTH
oOHapy>KeHNs paKa MONOYHOI xenessl [8, 9]. CoBpeMeHHbIe
anmapatsl 3D-Y31 o6nagatoT TakuMY IpeVMYLIeCTBaMM, KaK
BOCIIPOV3BOAVIMOCTD, IPAKTUYHOCTD C TOYKY 3peHMA 00CTIeno-
BaHIsI GOTIBIIINX YIACTKOB MOIOYHOII SKeIe3bl 1 CHIDKEHNE 3aBI-
cumocTu ot orneparopa [10]. VI3BecTHO, uto 2D-Y3U MonouHoit
KeJe3bl MCIOb3YIOTCs /11 MOHUTOPUHTA pasMepa OIMyXO/n
HOC/Ie HeoabI0BaHTHON XuMuoTepanuu [11], coBpeMeHHbIe
ycTaHoBKuU 3D-Y 3V Taxoke MOryT ObITD IIO/IE3HBI Y ALMEHTOB,
HOTYYAIOMMX HeOabIOBAHTHYIO XyMuoTepanmio. Oxxupaercs
BBICOKasI BOCIIPOM3BOJUMOCTD TOUHOI XapaKTePUCTUKI IOpa-
>keHus ¢ nomouipio 3D-Y3U [12].

Crenyer usy4ntb pasmyHble BosMoykHocTy 3D-Y3V, mpen-
MYILECTBEHHO B CPaBHEHMI CO CTaHAAPTHBIM MeTozioM 2D-Y 31,
0CO6EHHO € TOYKI 3peHN TTOTEHIVaTbHOI BOCIPOU3BOANMO-
CTHU pe3ynbTaToOB. B HacToOAIEM MCCIefoBaHNM OBIIO PeIIeHO
IIPOBECTM CpaBHMUTeNbHOE nccnegopanne 2D-Y3U u 3D-Y3U
B OIpefe/leHny pasMepa U nokannsanuu obpasosanmit MOK.

IL]emv uccned08anus — MPOBECTI CPABHUTENLHOE UCCIIEOBAHNE
OIpefieNieH s TOKaIM3aluy U padMepa 06pasoBaHMIT MeTOgaMI
2D- n 3D-Y3W y »xenmumH ¢ nnotHoi MK,

MaTePI/Ia)IbI N ME€TOIbI

C ¢espans 2019 mo mait 2023 1. 65110 IPOBELEHO PETPO-
IIPOCIIEKTMBHOE K/IMHIYEeCKOoe Jccnefosanme. Cpeay uccieny-
€MBbIX JMaTrHOCTUYECKMX METOMK paccMarpuBanuch 2D-Y3
u aBTOMarusuposanHoe 3D-Y3V. Viccnemosanne npoBomuin
cpeny eHIVH Monoxe 40 et (rpymma A) u xeHiuH 40 et
u crapure (rpymma B). Inarnocrideckas mammorpagust 6bira
00s13aTe/IbHBIM MCCTIEOBAHMEM A1 MauueHToK 40 JIeT 1 cTapie.
ITpoToKO/M HACTOSAIIErO UCCIEROBaHMs ObIT O[OOPEH Ha 3ace-
TAHUU JIOKAJIbHOTO 9TH4ecKoro komutera CeBepo-3amnagHoro
rOCy/;apCTBEHHOTO MeJVLIMHCKOro yHuBepcureTa uM. V1.V, Meu-
HuKoBa Ne 9 ot 12.10.2022 1.

Onucanue 8vl60pKy u 2pynn

B uccneposanum npuHAmm yyactue 628 nanyueHTox go 40 et
¢ MenyaHol Bospacta 35 [Q1-Q3: 32; 37] net; (MMHMMAaIbHbII
BO3PACT IALMeHTOK cocTaBmI 20 JIeT), a TakxKe 655 MalyeHTOK
B Bo3pacre 40 sieT u cTapiie ¢ MefuaHoit Bo3pacta 49 [Q1-Q3:
45; 56.5] neT (MakCHMasIbHBIN BO3pacT cocTaBui 69 net). OCHOB-
HbIe XapaKTePUCTUKM MalVIeHTOK, IIPOIIeAIINX VICCIefOBaHe,
IpefCTaB/IeHbl B TAO. 1.

Tabnuma 1

OCHOBHbIE XOPAKTEPUCTUKM MALMEHTOK, NPOLUEALIUX uccneaoBaHue (NnpoueHTHas aons [95%-Holit fOBEepUTENDbHbBIN MHTEPBA])

oo [pyma A Tpyma

PenpodyxmusHoiii cmanyc

Menormaysa 6oree IATH 7IeT 23.885% (150/628)
MeHomay3a 10 IATH JIeT 21.975% (138/628)
OmnepaTtuBHasA MeHOMay3a 0.637% (4/628)
ITpemeHomaysa 32.006% (201/628)
PenpopiyKTUBHBII BO3PACT 21.497% (135/628)
Onepavuu na MK

Boin oneparumn 1.752% (11/628)
He 651110 omeparyuit 98.248% (617/628)
ITpuem eopmonanvHvix npenapamos

Ila 22.611% (142/628)
Her 77.389% (486/628)
Hacrnedcmeennas npeopachnononeHHocp

Ectp 39.65% (249/628)
Her 60.35% (379/628)

[0.21;0.27] 25.954% (170/655) (0.23; 0.3]
[0.19; 0.25] 15.115% (99/655) [0.13;0.18]
[0; 0.02] 0% (0/655) [0;0.01]
[0.28; 0.36] 35.725% (234/655) (0.32; 0.4]
[0.18; 0.25] 23.206% (152/655) [0.2;0.27]
[0.01; 0.03] 0% (0/655) [0;0.01]
[0.97; 0.99] 100% (655/655) [0.99; 1]
(0.19; 0.26] 18.779% (123/655) [0.16; 0.22]
[0.74; 0.81] 81.221% (532/655) [0.78; 0.84]
(0.36; 0.44] 33.282% (218/655) (0.3 0.37]
[0.56; 0.64] 66.718% (437/655) [0.63; 0.7]
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Tabnuma 2

Pe3ynbTarbl onpegeneHus pasmepa U KONMYECTBA Y3J5I0B B rpynne nauueHTok Ao 40 net (npoueHTHas gons [95%-Hbii

AOBEepUTENIbHbIN UHTEpBAN])

Pasmepot y3nos

0.5-1.0 cm 10.912% (79/724) [0.09; 0.13]
1.1-1.5cm 14.641% (106/724) [0.12;0.17]
1.5-2.0 cm 2.762% (20/724) [0.02; 0.04]
2.1-2.5cm 0.829% (6/724) [0; 0.02]
2.5-3.0 cm 2.624% (19/724) [0.02; 0.04]
Her 68.232% (494/724) [0.65; 0.72]
Konuuecmeo ysnos

Opnun 22.79% (165/724) [0.2; 0.26]
IlBa 3.453% (25/724) [0.02; 0.05]
Tpu 1.867% (15/724) [0.01; 0.03]
MHo>KeCcTBeHHbIE 3.453% (25/724) [0.02; 0.05]
He onpepensiorcs 68.232% (494/724) [0.65; 0.72]

IIpumeuanue. XKuprvim uipugmom videnenvl cmamucmu4ecku 00CHoBepHble PA3IUUS.

Onucanue 3D-Y3U

B HacrosAueM mccneoBaHNM UCTIONb30BAMN TPEXMEPHYIO
ABTOMATM3VMPOBAHHYIO YIBTPa3BYKOBYIO crcTeMy Invenia (3D-
Y3MU), mpoussoputens GE Healthcare (Canuuseitn, Kamudopuns,
CIITA), 2018 roga Beimycka. Ckanuposanue 3D-Y3V 6p110 He-
IpepbIBHBIM I aBTOMATH3MPOBAHHBIM. B TeueHMe ncceoBaHmA
KEHII[WH HOIIPOCUIIN He IBUTAThCA, He Pa3roBapyMBaTh I JbIIIATH
POBHO. BBITIONHAN MccenoBanye cepTUdUIMPOBAHHBII ITepCco-
HaJI CO CPeJHMM MEeIMUIVHCKUM 00pa3oBaHUeM.

Iocre 3aBepiieHNs c60pa JaHHBIX YIbTPAa3BYKOBOI CUCTEMOI
BeCh MaCCHUB IIepefaBajICs Ha CIENNaIbHYIO0 Pab0dyIo CTAHIINIO
ms naTeprperauy. OueHky usobpaxenuit 3D-Y3U BbimonHsn
Bpay y/IbTPa3ByKOBOII AMaTHOCTUKI CO CTakeM paboThl Horee
cemu net. Pukcuposanoch obiee BpeMs, HeobxoaMMOe A
MIOATOTOBKM MaljeHTa u nonydenns 3D-Y3U.

Onucanue mammozpaduu

[TanyeHTKY IPOLUIN [BYXIIPOEKIMOHHYIO LN(pPOBYIO MaM-
Morpaduio (B Mef1onaTepaabHOII KOCOI U KpaHIOKayfaIbHO
npoexuuu) oberx MJK. Mammorpaduio Takoke BbIIOMHSIN XKeH-
IIHAM MOJIOKe 40 JIeT B C/Iy4ae IOMOXKUTEILHOTO CeMEITHOTO /TN
JIMYHOTO aHaMHe3a (paK MOJIOYHOII YKeJle3bl) C MCIO/Ib30BaHMEM
o6opynosanus Planmed Clarity 3D ¢ ¢yHKimeit ToMocuHTe3a
(Ounnsaapms). OueHKy 13006 paskeHNUIT IPOBOAV PEHTTEHOIOT
co cTaxeM paboTsl 6oree 10 feT.

Onucanue Y3U

Y3V BBIIONHAN ABa Bpaya yIbTPa3BYKOBOI AMATHOCTHUKY CO
cTakeM paboTbI 60/Iee ceMI JIET C MCIIOIb30BAHIEM YCTPOJICTB
nns nposenenns 2D-Y31: GE LOGIQS 8 (GE Medical Systems,
Munyokn, Buckoncnn, CIIIA), Toshiba Aplio 300 (Canon, Smo-
HIA) — YIBTPa3BYKOBBIE CYCTEMBI 9KCIIEPTHOTO KIacca.

Cmamucmuueckuii ananu3

Craructudyeckyio o6paboTKy MpOBOAIIIN C TIOMOIIBIO IIPO-
rpaMmsl Statistics 12 (StatSoft Inc., CIIIA). Jnst onpenenenys
41CIa HaOMIOIeHNIT TIPY Ka)KJIOM TUIIe BO3JIEVICTBISA B KaXKIOI1
TpyIIIe IPOM3BOIMIN PacyeT MOLIHOCTY IIPOIIOPLIMIL IIPU YPOBHE
3HauMMOoCTH 95%. I/ onMcaHmA KOMMYeCTBEHHbIX II0KasaTesei
IIPOBOJV/IN OLIEHKY Ha HOPMa/IbHOCTb pPacpefieienns, B Kade-
CTBe MeTofa ucnonb3osanu Kpurepuii lanupo - Yuka. Ilepe-
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13.398% (97/724) (0.11;0.16] 0.1716
14.503% (105/724) [0.12;0.17] 1
4.282% (31/724) (0.03; 0.06] 0.154
0% (0/724) [0;0.01] 0.04081
3.453% (25/724) [0.02; 0.05] 0.444
64.365% (466/724) [0.61; 0.68] 0.1333
27.072% (196/724) [0.24; 0.3] 0.0484
3.453% (25/724) [0.02; 0.05] 1
1.657% (12/724) (0.01; 0.03] 1
3.453% (25/724) (0.02; 0.05] 1
64.365% (466/724) [0.61; 0.68] 0.09484
A
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Puc. 1. Peaynbrartsl onpegeneHus pasmepa (A) u konumuecrsa
y3noe (B) B rpynne nayueHnrok go 40 ner
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MeHHbIe, IMeIollJie HOpMaJIbHOE pacIpefieieHNe, OIChIBaIN
KaK cpefHee + craHfapTHOe oTKIoOHeHHue (M + SD). ITepemenHbe,
pacripefienieHie KOTOPBIX OT/IMYA/TIOCh OT HOPMaIbHOTO, OIIN-
CBIBA/INCh TP TIOMOIIM 3HaueHuiT Mefanbl (Me) 1 HIDKHEro
u BepxHero kBaprtueit (Q1-Q3).

Pesynprarhl

Ipynna nayuenmox 00 40 nem

OcHOBHbBIE pesyanaTbI NncciaenoBaunAa B rpynne IIAaIMEHTOK
1o 40 et pepcTaBieHsl B Ta01. 2 u Ha puc. 1. Ilo mokasarerno
«pasMep y3}IOB» CTATUCTUYECKI 3HAYMMOIN pa3HI/IHbI HE 6])1710
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Tabnuma 3

Pe3ynbTartbl onpegeneHus pasmepa U KOSIMYECTEd Y3108 B rpynne naumeHTok 40 nert u crapiue (NpoueHTHAs aons

[95%-HbIii fOBEpUTENBHBbIA MHTEpPBA])

Pasmepui y3nos

0.5-1.0 cm 11.45% (75/655) [0.09;0.14]  5.649% (37/655) [0.04;0.08]  10.534% (69/655) [0.08; 0.13]
1.1-1.5cm 11.45% (75/655) [0.09;0.14]  5.954% (39/655) [0.04;0.08]  11.908% (78/655) [0.1; 0.15]
1.5-2.0 cm 7.481% (49/655) [0.06; 0.1] 5.344% (35/655) [0.04;0.07]  8.55% (56/655) [0.07;0.11]
2.1-2.5cm 3.511% (23/655) [0.02;0.05]  1.832% (12/655) [0.01;0.03]  2.443% (16/655) [0.01; 0.04]
2.5-3.0cm 4.122% (27/655) [0.03;0.06]  1.985% (13/655) [0.01;0.03]  4.58% (30/655) [0.03;0.07]
bonee 3 cm 0.458% (3/655) [0;0.01] 1.985% (13/655) [0.01;0.03]  0.458% (3/655) [0;0.01]
Konuuecmeo ysnos

Opun 31.756% (212/655) [0.28;0.35]  21.570% (143/655) [0.18;0.25]  32.018% (212/655) [0.28; 0.35]
JBa 4.58% (30/655) [0.03; 0.07]  0.458% (3/655) [0;0.01] 3.511% (23/655) [0.02; 0.05]
Tpu 0.458% (3/655) [0;0.01] 0% (0/655) [0;0.01] 1.069% (7/655) [0 0.02]
MHOXeCTBeHHbIe 1.069% (7/655) [0 0.02] 0.458% (3/655) [0;0.01] 1.527% (10/655) [0.01; 0.03]
He onpepensamorca 61.527% (403/655) [0.59; 0.66]  77.252% (506/655) [0.74;0.81]  61.527% (403/655) [0.58; 0.66]
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Puc. 2. Pesynbrartsl onpegenenus pasmepa (A) u konuuyecrea
y3nog (B) B rpynne nauueHTok 40 ner u crapiue

BBISIBIIEHO, KpoMe pasmepa 2.1-2.5 cm (p =0.04081), Tonpko
npu npuMeHeHnu Metofa 2D-Y 3V 6b111 06HaPY>KEHBI Y3IbI
yKasaHHBIX pasMepoB. [To mokasaTenio «KONMM4ecTBO Y37I0B»
BBIABJIEHA CTATMCTIYECKM 3HAYMMas Pa3HUIIA IO OfVIHOYHBIM
y371aM B I0nb3y Metofia 3D-Y311 (p=0.0484).

Ipynna nayuenmox 40 nem u cmapue

ITpu cpaBrenun metonos 2D-Y3V u 3D-Y3V B BospacTHOI
Kateropuu 40 jieT u crapiie He ObIIO BBIABIIEHO PasHUIIBI HY IO
KOJIMYECTBY Y3J/IOB, HIL II0 pasMepaM y3/I0B.

[Tpn cpaBrennu MeTomoB 2D-Y3V 1 MMI BrisABneHa cTa-
TUCTUYECKN 3HaYMMas Pa3HUIA B 10b3y Y3V B BbIABIEHUN

pasmepos 0.5-1.0 cm (p =0.00025), 1.1-1.5 cm (p =0.0006),
2.5-3.0 cM (p=0.036) u B monb3y MMI nipu pasmepax 6ornee
3 cm (p=0.023). HaligeHa pasHuua npu CpaBHEHUM ITUX
MeTO0B B 1107163y 2D-Y 3V npu o6Hapy>KeHU U OZHOTO y371a
(p<0.0001), nByx y310B (p <0.0001) 1 HAXOXXTEHUNU Y3/I0B
B 1esioM (p <0.0001).

ITpu cpasrenun metonos 3D-Y3V u MMI BriABnEHa cTa-
TUCTUYECKY 3HAYMMas PasHUIA B TONb3Yy Y3V B BEIABIEHNN
pasmepos 0.5-1.0 cm (p=0.001685), 1.1-1.5 cm (p=0.000232),
1.5-2,0 cm (p=0.02975), 2.5-3.0 cm (p=0.0131) 1 B monb3y
MMT npu pasmepax 6omee 3 cm (p =0.02358).

Takyxe HalileHa pasHMIIA P CPAaBHEHMU ITUX Me-
TOA0B B monb3y 3D-Y3U npu obHapyXeHMHU OJHOTO
ysna (p=0.00016), nByx y310B (p <0.0001), Tpex y310B
(p=0.02297) 1 HaxOXjeHNU Y3108 B 1jestoM (p <0.0001).

PesysibTaThl MCC/IENOBAHS B IPYIIIE MaryeHTok 40 et 1 cTap-
1Ie TIpefiCTAB/IeHbI B Ta0/I. 3 1 Ha puc. 2.

O6c¢yxpmeHnue

Ha ceropnamumnit nenpb 3D-Y3W paccmaTpuBaeTcs Kak
TOIONTHUTEIbHBI NHCTPYMEHT CKPMHMHTIA C MI3yUYeHUEM
ero BO3MOXXHOCTel 1o cpaBHeHuIo ¢ 2D-Y3M [13]. Koneu-
HOJI LI€/IbI0 YCIIEUIHON MPOrpaMMbl CKPMHMHTA ABIAETCA
paHHee BBISIBIEHME PaKa MOTOYHOI >kefe3sl [14].

3D-Y3M uMeeT moTeHI[MAJ UCIIONTb30BAHN S B Ka4eCTBE
PYTMHHOI CKPMHMHTOBOI MeTopuKku. Kpome Toro, onuca-
HJe TOOpPOKaYeCTBEHHBIX 0Opa30BaHNII He MEHee BajXKHO.
B HaeM 1cciieoBaHMM MBI OOHAPY>KVJ/IM BBICOKYIO HAaZeXK-
HOCTb OIIpe/ie/IeHN s Pa3MePOB U KOJIMYeCTBa 00pa3oBaHuIL.
PesynbTaThl HEKOTOPBIX MCCIIEJOBAHNI CBULETENbCTBY-
10T 0 TOM, uT0 3D-Y3M/ obecnednBaeT BOCIPOU3BOAMIMBIE
n3obpakeHns, a Mocefyolee HabMOfeHe MallueHTOK
KaK C JOOpOKayeCTBEHHBIMY, TaK Y CO 3JI0Ka4eCTBEHHBIMU
o6pasoBaHMAMY 3P HEKTUBHO C TOMOIIBIO TAHHON METO-
nuku [15].

H. Chen u xonnern B 2021 1. [16] BBIABUINM COOTBETCTBIE
Mexay 3D-Y3U u 2D-Y3U B cny4yasax 3710KaueCTBEHHBIX
IOpa>kKeHMI MOTOYHO XKene3bl. 3D-Y 3V MoXXeT cy>XuThb
93¢ eKTUBHBIM UHCTPYMEHTOM /IS OLIeHKY pacIpocTpa-
HEHHOCTM ONYXOJM IPU paKe MOJIOYHON Kele3bl CO CTe-
IIEHBIO TOYHOCTY, aHa/oru4Hoi 2D-Y 3 u 6onpLrelt, yem
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OpuruHanbHAs cTaTbs

MMI, 47O B 11€/IOM COBITaflaeT C MOTY4YEHHO HaMM KapTu-
HOI1, ojjHaKo B uccnegoBannu H. Chen paccmarpuBanucey
3/I0KaYyeCTBeHHbIe 00pa30BaHMSI.

Pe3ynbTaThl HalIero uccnefoBaHM A IPOLEMOHCTPUPOBA-
1, 9T0 MeTOABI Y3V 9ppeKTHBHBI U COTOCTaBUMBI MEXAY
€060t 1151 OIIpe/ie/IeH sl MaJIbIX pasMepoB 06pa3oBaHMIL,
YTO COI/IACYeTCA C pe3y/lbTaTaMU JPYIUX MCCIeJOBAHNUNI
[17, 18].

HanpHeNIIMe UCCIeNOBAHNSA C MCIO/TIb30BaAHIMEM 3TOTO
MeTofa NO/KHBI MONAJaTh B CUCTEMHbBIE TPOTPAMMBI CKPH-
HJHTA C 0XBAaTOM 0OJIbIIEro KOMMYeCTBa [IeHTPOB U CHellN-
QJIMICTOB, IPefOCTaBIAsA nHPopMan o 06 9P PeKTUBHOCTH
MeTO/Ia ¥l SKOHOMMYECKOI BBITOJIE OT €r0 MCIIO/Ib30BaAHILSA
Ha PYTUHHOW OCHOBE.

BoiBoabl

1. isyuaembple metonbl 3D-Y3U n 2D-Y3U ny4iie BpIsAB-
nA10T 00pasoBaHMs MeHee 2 M B cpaBHeHuM ¢ MMI,
B TO BpeM: KaK B CPaBHEHUU MeXAY coboit Y3-Me-
TOZbI HE MEIOT PA3HMIBI B OIpe/le/IeHUN pa3Mmepa
U KOIM4eCTBa 04aros.

2. Metop 3D-Y 3Vl umeet yny4uIeHHYIO BU3yan3al 1o
MYIBTUILEHTPUYHBIX U MY/ITbTU(HOKATbHBIX O4aTOB,
Y4YaCTKOB HapylIeHUs apXUTEKTOHMKM, a TaKXe
BO3MOXXHOCTD 60jIee TOYHOTO ONEePaTUBHOTO IJIa-
HMpOBaHUA 6/1arofiaps YHMKaJIbHOMY KOPOHAPHOMY
cpesy.

3. Ilpu ucnonbsoanun merona 3D-Y3V B cpaBHeHUNM
¢ 2D-Y3U 6onee 4eTKO BU3YaNIU3UPYIOTCA PasMephl
U JIOKanu3anus obpasoBaHuil 6arogaps aBTOMaTH-
YeCKOMY OIpeJie/IeHNI0 PACCTOSAHUSA OT COCKa U OT
KOXIL.

4. Metop, 3D-Y3V no3BonsAeT NpOBOAUTD IIOBTOPHBIN
aHa/IMU3 JaHHBIX O/1arofaps BO3SMOXHOCTI apXUBHOTO
XpaHEeHMsA U BO3MOXXHOCTY CONOCTAaB/IATb PasMephl
OYaroB Npu AMHAMUYECKOM HabmojeHun 1 Ha poHe
HeO0aJ|bIOBAHTHOTO JIEUEHN .

Aemoput 3a1675810M 06 omcymcmeuu
KOHpUKMa unmepecos.
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