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AliThLE

OrbIT MIPUMEHEHNA NCKYCCTBEHHOIO MHTEJINEKTA
B MAMMOIPA®UU HA BA3E KIIMHUYECKOIO
KOHCYJIbTATUBHOIO AUATHOCTUYHECKOIO LIEHTPA

LIncpoBble TEXHONOMMI NMPOYHO BOLLSM B COBPEMEHHYIO NTy4YeBYIO ANAarHOCTLKY, NPefoCTaBss BpayaM NoUCTHE Oe3rpaHnYHble BO3-
MOXHOCTI PaboTbl C LMDPOBLIMM aPXMBAMU MeAMLMHCKMX n300paxeHn (peHTreHosckiimmn, MCKT, MPT, Y31, M3T) B nnaHe aunHa-
MUYECKOV OLLEHKM Pa3BUTUS NATONOMMHECcKOoro npouecca U 3pheKTUBHOCTU neveHns BoMbHbIX, AUCTaHUMOHHOE (TeneMennuUMHCKOe)
KOHCYNETUPOBAaHME MOMyYeHHbIX yAaneHHbIM LOCTYNOM 1300paxeHuin. Mexay Tem, cambiM OTBETCTBEHHbIM AN MEAMKOB SBMSETCS
Mo3TanHoe BHeLPEHMNE TEXHONMOTNIA NCKYCCTBEHHOTO MHTennekTa (1), Ha KoTopbin Bo3naratoT MYHKLMUM BUPTYaNbHOWM OLLEHKK Momy-
YEHHbIX MEANLHCKIX M300paxkeHUi, MHbIMI CTIOBaMM, MOCTAaHOBKM AMarHo3a. Mpu Hann4mmn 6e3ycnoBHbIX MPEVMYLLECTB UCKYCCTBEH-
HOro MHTennekTa (CKopocTb 06PaboTKM LMGMPOBOro 130bpaxeHUs, BbICBOOOXAEHME BpeMeHN Bpada-AmarHocta), MeamumHckoe
Co0DLLECTBO BEPOSTHO CTONKHETCS C OMpPEeAeneHHbIMU pUCKaMu, KOTopble NPeACTOUT YCTPaHATh AN AOCTVKEHWUS KOHEYHbIX Lenen B
paMKax MoBbILLEHVS Ka4yecTBa W AOCTYMHOCTM MeAVLMHCKOM MOMOLLN.

Lenb — «Oby4eHne» I/ B onncaHm MaMMOrpaMM, OLEHKa BO3MOXKHOCTEN Npu BHEAPEHWN MHCTPYMeHTOB VIV B onncaHnm MaMMo-
rpamm.

Martepuanbi u meToabl. KaOMHETHbIE NCCNIefOBaHWS.

Pe3synbTaTtbl. Ha 0CHOBe cucTeMaTm3aLmm MHPOPMaLIMK, MONYHEHHOW B XO4e NpeABapUTeNbHOrO UCCNeoBaHWS, ONpefeneHbl OCHOB-
Hble MOMOXUTENbHBIE 1 HETaTUBHbIE CTOPOHbI MPY BHELPEHUM MHCTPYMEHTOB VI B AnarHoctrke GonesHen MONOYHbIX Xenes no cucre-
Me BI-RADS (Breast imaging-reporting and data system).

O6GcyxpaeHue. BHegperve N B cucteMy AMarHOCTKI 3aboneBaHWUI MOMTOYHBIX Xemne3 COMPOBOXAAETCH ONpeAeneHHbIM CMeKTPOM
PUCKOB, CBS3aHHbIX C HETOYHOCTBIO JaHHbIX, 3aLLMLLEHHOCTBIO AaHHbIX 1 3TUHECKOW CTOPOHOM BOMPOCa.

3aknoyeHne. CobpaHHble U CUCTEMATU3MPOBAHHbIE [AaHHble WCCNefoBaHU KabuHeToB mammorpacdum TAY3 KKOL vm.
N.A. KonnmMHCKOTo 1 MHEHWS SKCMEPTOB NPeLCcTaBnsioT COOOM LieHHbIN MaTepran Ans hopMynMpoBaHMs peKoOMeHZAaLMM MO BHEAPEHWIO
NHCTPyMeHTOB MW B 3apaBooxpaHeHue Kysbacca.

KntoueBble cnoBa: LndpoBas MaMMOorpadus; NCKYCCTBEHHbIN WHTENNeKT

Kolpinsky G.l., Vayman E.F,, Shkaraburov A.S., Vilkina E.V., Korabelnikov N.S.
Clinical Consulting and Diagnostic Center named after I.A. Kolpinsky,
Kemerovo State Medical University, Kemerovo, Russia

THE EXPERIENCE OF USING ARTIFICIAL INTELLIGENCE IN MAMMOGRAPHY BASED ON THE CLINICAL ADVISORY
DIAGNOSTIC CENTER

Digital technologies have firmly entered into modern radiation diagnostics, providing doctors with truly limitless opportunities to work
with digital archives of medical images (X-ray, MSCT, MRI, ultrasound, PET) in terms of dynamic assessment of the development of the
pathological process and the effectiveness of patient treatment, remote (telemedicine) counseling of images obtained by remote access.
Meanwhile, the most responsible thing for doctors is the phased introduction of artificial intelligence (Al) technologies, which are
entrusted with the functions of virtual evaluation of the received medical images, in other words, diagnosis. In the presence of the
unconditional advantages of artificial intelligence: the speed of digital image processing, the release of the time of the diagnostician, the
medical community is likely to face certain risks that must be eliminated in order to achieve the final goals within the framework of
improving the quality and accessibility of medical care.

Goal - Training of Al in the description of mammograms, assessment of opportunities for the introduction of Al tools in the description
of mammograms.

Materials and methods. Desk research.

Results. Based on the systematization of information obtained during the preliminary study, the main positive and negative sides were
identified when implementing Al tools in the diagnosis of breast diseases using the BI-RADS (Breast imaging-reporting and data system)
system.
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Discussion. The introduction of Al into the system of diagnosis of breast diseases is accompanied by a certain range of risks associated
with inaccuracy of data, data security and the ethical side of the issue.

Conclusion. The collected and systematized data from the mammography rooms of the I.A. Kolpinsky Clinical Consulting and Diagnostic
Center and the opinions of experts are valuable material for formulating recommendations on the introduction of Al tools in Kuzbass

healthcare.
Key words: digital mammography; artificial intelligence

Ol‘[bIT paboTBI C MaMMOTpaMMaMH COTPYIHHUKOB
nenTpa HacuntoiBaeT 28 mer. C 2018 roma ama-
THOCTHKA GoJie3Hell MOJOYHBIX Kejle3 MPOBOJUTCS IO
BI-RADS xnaccuduranum. IleHTp ocHamieH AByMs
nudpoeiMn  Mammorpadamu:  SIEMENS  #u
Mammo-4-MT c¢ cucremoii TomocunTesa. Ha Gase ot-
JleTa peryJasapHo 06ydatoTcs KIMHIYECKNe OpANHATO-
PbI, Bpauu M PEHTreHOTa00PAHTDI.

B nammoit pa6oTe yYNTLIBAINCH AaHHbBIC CKPUHIH-
roBOTO 00CJIE/IOBAHNSI B COOTBETCTBYIOMINX BO3PACTHBIX
TpyTNax SKeHIHH.

MamMorpadns KaxI0H MOJOIHOH KeTe3bl BBITTOJ-
HAJIACh B 2-X CTAHAAPTHBIX IIPOEKIMAX: NPAMOl (Kpa-
nuokayganpaoit CC) u kocoil (MeguosarepanbHOR
MLO). YKaaaKy u ChbeMKy MOJOYHBIX 5KeJe3 OCYMecT-
BJIIN BBICOKO KBaMN(DPUINPOBAHHLIE PEHTTEHOIA00-
paHTbl, uMeione craxk paGorsl He Menee 10 ser.

15 nexabpst 2023 rosa Ha Gaze MaMMOJIOTHYECKOTO
neatpa FAY 3 KK/IT um. . A. KoammHckoro A1 ana-
Jin3a MaMMorpaduuecknx uccae[oBanmii Oblia BHepe-
Ha B akciryaranuio MU-cuctema «Ilemnesy, dynkimo-
nupyiomasa B 18 pernonax P®D. «lleabc» — mporpam-
Ma JICKYCCTBEHHOTO MHTEJIEKTA /IS aHATN3a MENIINH-
CKUX m300pakeHuil, pazpaboTaHHasT POCCUUCKON KOM-
nmannei « MeInuHCKIe CKPUHIHT CUCTeMbI». KoMmanns
3aHNMAETCS TPOTPAMMHBIM OOeCTedeHneM [ 3JIeK-
TPOHHOTO aHAIN3a PYTHHHBIX PEHTTEHOTPAaMM, KOM-
IBIOTEPHBIX TOMOTPAMM OPTaHOB TPYAHON KJIETKH 1 TO-
JIOBHOTO MO3Ta.

B xome mannoii pa6oThl n3obOpaskenus B ¢gopmare
DICOM mnanpasmamuch B mporpammy MU «Iletics.
Wurepdetic mporpaMMbI HCKYCCTBEHHOTO WHTEJIEKTA
coBMemaeT B cebe pexnM mnpocmorpa DICOM-
N300PAKEHNIT 1 PEKUM aHAIN3a U300PAKEHUil.

«Ilempc» aHaMM3WpyeT MaMMOTPAaMMBI, OIIEHIBAET
IJIOTHOCTb MOJIOYHOH JKeJie3bl TO KJIACCH(DUKAINN
ACR, netekTupyer W BBIJIESET HA M300pPAKEHUN W3-
MeHeHus1 1pu (PUOPO3HO-KUCTO3HOI (0JIE3HH, HOBOO-
6pPa30BAHUSIX PA3INYHON TIPUPO/BI, OIPEIEISieT HaI-
Yre YBeINIeHHBIX JNM(OY3I0B, KAIbIINHATOB, BLIIACT
3akJouenne 1o kiaaccudukannn BI-RADS.

C MoMeHTa BBOJIa B 9KCILIyaTaINIO CHCTEMBI HCKYC-
CTBEHHOTO MHTeJLIEKTa ObLT0 poBeeHo 6omee 4000 wc-
CleOBaHUI 1 Bce OHM OBLIN TPOAHAIM3NPOBAHDI AJI-
TOPUTMAMH «KOMIIBIOTEPHOTO 3peHns». Kpome atoro, ¢
momoteio cucreMbl U «Ilenbey HamMu ObLIT TPOBEIEH
perpocnexTnBHbI anamn3d 1000 mMamMorpadmaeckmx
n306paKeHNil MaIMeHTOK, HampaBlIeHHBIX B ['AY3
KK/AIL nm. M. A. KoJmuHCKOTO MO KJINHMYECKUM II0-
kazannaM. CpegHUIT BO3pacT TaKUX MAIIEHTOK COCTa-
BIT 55 + 5 JI€T.

Jl1a cTaTHmCTHYecKoro aHaam3a B3ATHI 359 ciaydaeB
Mammorpaduueckoro ckpununra (1418 mammorpamm ¢
yueroM 9 cJIydaeB OJHOCTOPOHHEH MaCTIKTOMUM).

Jlannble pacxoxxeHuil 1 COBIIQ/IeHUi MHEHUI Bpada U
VU usnoxennl B Tabimiax 1-3.

Tabnuua 1

MpoLeHT BbIBNISeMOCT! 06pa3oBaHuUi C y4eTOM
HanGonNbLLON KaTeropun NccnefoBaHns ABYX MOJTIOYHbIX
xenes, abc. (%)

Table 1

The percentage of the formation of formations taking into
account the largest category of the study of two mammary
glands, abs (%)

KaTteropus BI-RADS Bpau 717
1 60 (16,7) 121(33,7)
2 214 (59,6) 135 (37,6)
3 65 (18,1) 82(22,8)
4 20 (5,6) 16 (4,5)
5 - 5(1,4)

MpumeyaHune: 13 HYX, COBOKYMHbIX COBNadeHnn — 173

(48,2 %); pasvornacum — 186 (51,8 %).

Note: of these, 173 (48.2 %) total coincidences; 186 (51.8 %)
disagreements.

Tabnuua 2

MpoLeHT BbIBIieMOCTH 06pa3oBaHU B NPaBoWi U JIeBOWA
MOJIOYHbIX Xenes, abc. (%)

Table 2

The percentage of the formation of the right and left
mammary glands, abs. (%)

KaTeropus Bpau nn
BI-RADS MpaBas JleBas MpaBas JNleBas
MK MK MK VDK
1 96 92 183 183
(26,9) (26,1) (51,3) (52)
2 211 214 105 113
(59,1) (60,8) (29,5) (32)
3 41(11,5)  34(9,7) 59(16,6) 42 (12)
4 9(2,5) 12(3,4) 7(2) 11(3,1)
5 - - 2(0,6) 3(0,9)

MpumeuaHue: 113 HUX, coBnageHns — cnpaea 178 (50,1 %),
cnesa 174 (49,3 %); pasvornacus — cnpasa 177 (49,9 %),
cnesa 179 (50,7 %).

Note: of these, the matches are on the right 178 (50.1 %), left
174 (49.3 %); disagreements are on the right 177 (49.9 %),
left 179 (50.7 %).

[lanupie TAY3 KOMUAIL KemepoBckoii o6mactu
(Kys6acc), SBASIONErocss NHAIMATOPOM BHEIPEHUS CU-
CTEMbI HCKYCCTBEHHOTO WHTE/JIEKTA TIPU MaMMOrpa-
(bmu, ocHOBAaHBI HAa JAHHBIX, MOJYUYEHHBIX TIpU 00CIIE-
JoBaHUM 3579 JKEeHIMH BO BPeMs CKPUHUHTA paKa MO-
JIOUHOH >KeJIe3bl.
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Tabnuua 3

COBOKYIMHbIN MPOLIEHT BbISIBNSIEMOCTM 06pa3oBaHuii B
npaBoW 1 NeBON MOJIOYHbIX Xene3ax, abc. (%)

Table 3

The cumulative percentage of the formation of formations
in the right and left mammary glands, abs (%)

Kateropus Bpau 217
1 188, (26,5) 366, (51,6)
2 425, (60) 218, (30,7)
3 75,(10,5) 101, (14,4)
4 21(3) 18,(2,5)
5 5,(0,8)

MpumevaHue: Bcero naumeHTok — 359 (13 HKMX, 2 MacTIKTOMUM
cnpaBa, 7 — ceBa); U3 Hux coBnagdeHns — 352 (49,7 %),
pasHornacuin — 356 (50,3 %).

Note: there were 359 patients in total (of them, 2 mastectomies
on the right, 7 on the left); of these, 352 matches (49.7 %);
356 disagreements (50.3 %).

Wctunno nonoxureabusiil (ectrb 3HO, YU namen
3HO) — 257 (7,14 %),

Joxnononoxureapuptii (mer 3HO, WU wnamen
3HO) — 768 (21,34 %);

Wcrunno orpunarenstpiii (ner 3HO, MU ne na-
men 3HO) — 2374 (66,52 %);

Jloxuoorpunatenpubiii (ects 3HO, MU ne namren
3HO) — 180 (5 %).

TakuM 06pa3oM, UyBCTBUTEIBHOCTH METOAA IIPO-
rpaMMHOro KoMmiiekca M mo olieHke peHTTeHOJOTrOB
Kys6acca cocraBumia 73,66 %.

OBMEH Ol1bITOM

B kauecTBe npuMepoB HHTepIpeTalluy MaMMO-
rpaMM MCKYCCTBEHHBIM MHTEJJIEKTOM IIPe/ICTaBJIsieM
caeayomuii wimocTparuBublii Marepuan (puc. 1, 2,

3, 4).
3AKJTIOHMEHUE

OmpIT pa6oTBl € TPOTPAMMHBIM ob6ecmedeHneM
«enbc» mokasan, yro MuHnMusaius ommnboxk VMM na-
MPSMYIO 3aBUCHT OT TIHIATeAbHOCTH YKJagku MK Bo
BpeMs cheMKu. Hampumep, ecjim TeHb COCKA TTPOEKIIN-
OHHO HacCJIaMBaeTcsl Ha TKaHM MOJIOYHON JKeJesbl, TO
9TO BOCHPUHUMAETCST TTPOTPAMMON KaK BTSHYTBIN CO-
COK, UTO BJIeUeT 3a cOGOH MHTepIpeTannio m306paxe-
HUS B TIOJIb3Y HECYIIECTBYIONIEN 37T0KaYeCTBEHHO OIy-
xoym. CHUKeHNe NI 3aBbINIeHe KOHTPACTHOCTH U30-
OpaKeHull TakKe MOTYT MOBJIE€Yb 32 COOON HETOUHOCTH
TIPU UHTEPIIPETAINU TTPOTPAMMOIl, MOITOMY TIPH «00Y-
YeHUN» HAMU OCYTIECTBJISIICS CTPOTHI KOHTPOJh 32 BBI-
MOJTHEHNEM MaMMOTPaMM, T.K. UCKYCCTBEHHBIN WHTEN-
JIEKT He YYUTCd Ha cBomx ommoOkax. Pazymeercs, ujie-
aJTbHOE KauecTBO MaMMOTPAMM JIOJKHO TapaHTHPOBATh-
cs U mocse BHeApenus cucteMbl IV B mpakTuKy MaM-
MOJIOTUYECKON CJTYKOBI.

Nudopmanus o punancupoannu u KoHpImKTe
HHTEPECOB
UccaenoBanne He UMesO CIIOHCOPCKOHN MOIEPIKKN.
ABTODBI IEKTAPUPYIOT OTCYTCTBUE SBHBIX U TOTEH-
UATBHBIX KOH(MINKTOB WHTEPECOB, CBI3AHHBIX C IMY-
OJMKAIell HACTOSIIEeH CTATbhH.

PucyHok 1

Bpauyom onucaHbl Npu3HaKu Gpubpo3Ho-Xuposor uHeomouumn obenx VK, BI-ARDS 1. N306pakeHnsi o6paboTaHbl UN:
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cocyp, MPUHSAT 3a f,o6poKayecTBeHHoe
HoBooGpa3oBaHue, BI-ARDS 2

Figure 1

The doctor describes the signs of fibrous-fatty
involution of both MJ, BI-ARDS 1. The images were
processed by Al: the vessel was mistaken for a benign
neoplasm, BI-ARDS 2
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PucyHok 2

CoBnageHue MHeHur Bpayva u UWN. MpusHaku dubpo3Ho-Xnuposon nHsontoumumn obenx VK, BI-ARDS 1
Figure 2

The coincidence of the opinions of the doctor

and the Al Signs of fibrous-fatty involution of both
MJ, BI-ARDS 1

PucyHok 2

CoBnageHue MHeHur Bpayda u UWN. MpusHaku dpurbpo3Ho-Xnuposon nHsontoumumn obenx VK, BI-ARDS 1
Figure 2

The coincidence of the opinions of the doctor

and the Al Signs of fibrous-fatty involution of both
MJ, BI-ARDS 1
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PucyHok 4

Bpauom onvcaHbl NpU3HaKu Gpubpo3Ho-XXnposon uHsomouumn obenx VK, BI-ARDS 1. U306paxkeHna o6paboTaHbl UN:

JINTEPATYPA / REFERENCES:

¢$n6pPo3 NPUHAT 3a 3NoKaYyecTBeHHoe
HoBooGpa3oBaHue, BI-ARDS 4

Figure 4

The doctor describes the signs of fibrous-fatty
involution of both MJ, BI-ARDS 1.The images were
processed by Al: fibrosis was mistaken

for a malignant neoplasm, BI-ARDS 4
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