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OnTMMU3UPOBAHHLIA NPOTOKON GMNapaMeTpU4eCcKOU
MarHMTHO-pe30HaHCHOW ToMorpaduu
ANA AUArHOCTUMKU paKa npefacraTesibHOM XKene3bl

J1.P. Abynapse', [1.C. Cemenos', 0.10. Manmuua'2?, 10.A. Bacunbes'

! Hay4Ho-NpaKTMYECKVIA KIMHUYECKMIA LIEHTP AMArHOCTUKN W TeNIeMeANLIMHCKIX TexHomorui, Mocksa, Poccuitckas ®epepaumst
2 [opoficKas KIMHUYEecKas oHKonorudecKas 6onbHuua No1, Mockea, Poccuitckas Qenepaums
3 MOCKOBCKMIA roCYAapCTBEHHbIA MeAMKO-CTOMATONIOTMYeCKMil yHnBepcuTeT uvenn AWM. EBaokumosa, Mocksa, Poccuiickas Qepaepaunsa

AHHOTALUNA

06ocHosaHue. Pak npefcraTenbHON 3Kenesbl 3aHUMAeT OAHY U3 NMAMPYIOLLMX NO3ULMIA B CTPYKTYPE OHKOJIOTMYECKOM
3aboneBaeMoCTV cpeay MyKUMH. AKTyanbHble Ha CErofHSLUHMIA MOMEHT pekomeHgaumm PI-RADS dopmupytoT TpeboBaHms
K NMPOTOKOJTy MarHUTHO-Pe30HaHCHOM ToMorpaduu, KOTopble HEBO3MOXHO MOSTHOCTBIO Peanu30BaTh Ha 3HAYUTENBHOW YacTh
(yHKUMOHWpYIoLWMX ToMorpadoB. B pesynbrate NOAXoA K BbIMONHEHUIO UCCNELOBaHUSA BapbUpYeT B PasHbiX MeLULMHCKUX
OpraHM3aumsx, 4To HePeAKo HeraTUBHO BAMSET HA KAYECTBO MHTEPNpEeTaLmMM U300paxeHnsa U AMarHoCTUKY LienieBoi naToso-
rmm.

Llesny — paspaboTaTb ONTMMWU3WUPOBAHHBIN 1S CYLLECTBYIOLLEr0 MapKa MarHUTHO-Pe30HAHCHBIX TOMOrpadoB MpPOTOKON
BrnapamMeTpUYECKOi MarHUTHO-Pe30HaHCHOM ToMorpadmm, NoTeHUManbHo 3QhEKTUBHBIN [ CKPUHUHIA paKa npeAcTaTesib-
HOM ene3bl U paHHEro BbISBEHNUS HOBOOOpa3oBaHuiA. [lpy 3TOM NPOTOKON [oMMKeEH ObiTb MaKCUMaNbHO NPUBAMMKEH K aK-
TyanbHbIM pekomeHaaunam PI-RADS v2.1 u cootBeTcTBOBaThL TPeboBaHMAM K 3 deKTUBHOCTM paboTbl OTAENEHUI JTy4eBOi
AMarHoCTUKN.

Mamepuanel u Memodei. TpeaBapuTENbHBIN aHaNU3 NOJTyYEHHbIX MarHUTHO-PE30HaHCHBIX M306paXKeHuii npeacTaTenb-
HOM 3Kenie3bl B MeULIMHCKUX OpraHn3aumsx [lenaptameHTa 3apaBooxpaHeHus ropofa MocKBbI NoKasan oTcyTcTBUE eAMHOM0
noAxoza K BbIMOJIHEHWUKO JAHHOr0 UccnefoBaHus. MeTogoM UTepaLy oHHON KOPPEKTUPOBKY NapaMeTpoB CKaHUPOBaHUS HaMK
Bbln HacTpoeH NpoOTOKON, obecneynBaloLLMiA NPUEMNIEMOE KAYeCTBO BM3YaNn3aLuu MPU MaKCUManbHO BO3MOXHOM COOT-
BeTcTBUM TpeboBaHuaM PI-RADS. [1ns Konn4yecTBEHHOW OLEHKM KAuecTBa NoslyyaeMblX U30bpaeHuii npumeHsancs haHToM
LNS KOHTPO/SA MarHUTHO-pe30HaHCHOW TOMorpaguu, peKoMeH0BaHHbIA AMEpPUKAHCKUM 06LLEeCTBOM PEHTIEHOMOM0B.

Pe3ynbmamel. PaspaboTaH onTMMMU3MPOBaHHbIA GunapaMeTpuyeckuin npoToKon Anis ToMorpada Excelart Vantage 1,5 T,
BKJTHOYalOLLMI T2-B3BeLUeHHble U306paXKeHns B TPEX MAOCKOCTAX U AP dY3NOHHO-B3BELLEHHbIE M300paeHns 0bLien anm-
TenbHocTblo MeHee 11 MuH. [lpu 3TOM obecrnedeH BbICOKWM YPOBEHb [eTanu3auuy npefcTaTeNbHOM Xenesbl, a NapaMeTpbl
KauecTBa M300paeHns (HEOAHOPOAHOCTb APKOCTH, HENIMHENHOCTb, pa3peLLalollas CnocobHOCTb M TOMLLUMHA BbILENAEMOrO
Ccpesa) CO0TBETCTBOBANM LONYCTUMbIM NPOM3BOAUTENEM [MaNa3oHaM.

3axsoyeHue. TpeNoXKeHHbIA NPOTOKON N03BOASET IPGEKTUBHO OLLEHUBATbL COCTOSIHWE NMpeacTaTeNbHoW enesbl. Ero
BHE[IpEHNE B MPaKTUKY MeOMUMHCKUX OpraHW3auuii MOXKET OKasaTb 3HauMMOe BNIMSHWE Ha BbISIBNISEMOCTb paKa npefcra-
TeNbHOI Xene3bl y Hacenenus. Cneayet 0TMETUTb, YTO ANMTENBHOCTb NPOTOKO/A 06ecneyunBaeT BOIMOKHOCTb €ro A0MO0SHe-
HWSA NPaKTUYeCKM NoBbIM HabopOM UMNYNLCHBIX NOCNEeL0BATENILHOCTEN B 3aBUCMMOCTU OT LiENEeN UCCIef0BaHUA.

KnioueBble cnoBa: paK ﬂpe,ﬂ,CTaTEHbHOVI Xxenesbl; 6MﬂapaMeTpM'—lECKaﬂ MarHMTHO-pe30HaHCHaA TOMOI'paClJVIﬂ;
CTaHOapTn3auua.

Kak uutupoBatb
Abynapse J1.P., Cemenos [.C., ManmHa 0.10., Bacnnbes H0.A. ONTUMMU3MPOBaHHBIA NPOTOKON BUNapaMeTpUYecKoi MarHUTHO-pPe30HaHCHOM ToMorpadum ans
[JMarHocTVKK paka npefctatensHoi xenessl // Digital Diagnostics. 2022.7. 3, N2 3. C. 166-177. DOI: https://doi.org/10.17816/DD108484

Pykonucb nonyyena: 16.06.2022 Pykonuchb ogo6pena: 25.07.2022 Ony6nukoBaHa: 23.08.2022

A
3KO®BEKTOP Jnuensmna CC BY-NC-ND 4.0
© Konnek1s agTopos, 2022


https://creativecommons.org/licenses/by-nc-nd/4.0/

https://doi.org/10.17816/DD108484
https://doi.org/10.17816/DD108484

167

TECHNICAL NOTES Vol 3 (3) 2022 Digital Diagnostics
DOI: https://doi.org/10.17816/DD108484

Optimized biparametric magnetic resonance imaging
protocol for prostate cancer detection
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ABSTRACT

BACKGROUND: Prostate cancer is one of the most commonly diagnosed cancers in men worldwide. PI-RADS v2.1 contains
the requirements for the magnetic resonance imaging protocol, which cannot be fully implemented on a significant component
of functioning scanners. Consequently, magnetic resonance imaging approaches vary in different medical organizations and
often do not allow for a qualitative interpretation of images and diagnosis of the target pathology.

AIM: To develop a biparametric magnetic resonance imaging protocol optimized for the existing magnetic resonance
imaging scanners for the diagnosis of prostate cancer and to allow the screening and detection of neoplasms as early as
possible. Simultaneously, the protocol should fulfill the current PI-RADS v2.1 recommendations to the maximum possible
extent and meet the requirements of effective workflow in the radiology department.

MATERIALS AND METHODS: Preliminary analysis of prostate magnetic resonance imaging scanning in medical organizations
of the Moscow Health Care Department showed the absence of a unified approach. Using the iterative adjustment of scanning
parameters, we adjusted the protocol to ensure acceptable quality with maximum available compliance with PI-RADS v2.1.

To quantify the quality of the images, we used the magnetic resonance imaging phantom recommended by the American
College of Radiology.

RESULTS: The hiparametric protocol was developed for Excelart Vantage 1.5 T, including T2-weighted images in three
planes and diffusion-weighted images, which took less than 11 min. Moreover, the image quality parameters (intensity
inhomogeneity, nonlinearity, resolution, and slice thickness) were within the acceptable ranges recommended by the magnetic
resonance imaging manufacturer.

CONCLUSION: The prostate may be effectively evaluated using the proposed magnetic resonance imaging protocol.
Introducing it into practice could have a significant impact on the detection of prostate cancer in men. The entire duration of the
protocol provides a possibility to supplement it with any sequences, depending on the final purpose of investigation.

Keywords: prostate cancer; biparametric magnetic resonance imaging; standardization.
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Pa3suTtue uccnepoBaHuii U pa3paboTok

B cepe TEeXHONIOrMA UCKYCCTBEHHOr0 UHTENINEKTa
Ansa 3ppasooxpaHeHus B Poccuitckon ®epepaumu:
utorn 2021 roga

A.B. T'yces"?, A.B. Bnapanumupckuit’, [1.E. LLaposa®, K.M. Apsamacos®, A.E. Xpamos*°

! K-Ckai, Netpo3asonck, Poccuiickan Meaepays

2 |leHTpanbHbIit Hay4HO-MCCNeI0BATENbCKIMI MHCTUTYT OpraHM3aLmMi 1 MHdopMaTU3aLymn 3apaBooxpaHeHis, Mocksa, Poccuiickas Menepauns
3 Hay4H0-NPaKTMHECKMA KIMHUYECKUIA LIEHTP AMarHOCTUKM W TeNleMeIMLMHCKUX TexHooruii, Mockea, Poccuiickas ®eaepaumsa

“ Yuusepeutet MnHononunc, Kasawb, Poccuiickas Qenepauns

5 banTuiickuin heaepanbHbIN yHuBepcuTeT uMenn Mmanyuna Kanta, Kanuuunrpas, Poccuiickas ®enepaums

AHHOTAUKA

[MpUMeHeHWe TEXHOMOMMI UCKYCCTBEHHOMO MHTENNEKTA B POCCUIACKOM 3paBOOXPAHEHUM SIBNSETCS OJHUM U3 NPUOPUTET-
HbIX HaNpaBEHWI peann3aLmy HaUMOHasbHOM CTpaTeruu pasBuUTUA UCKYCCTBEHHOTO UHTENJIEKTA B Halueii cTpaHe. BHeape-
HMe LUMPPOBBIX PELLEHM A B MEAMLIMHCKUX OPraHu3aumMsx Ha OCHOBE WCKYCCTBEHHOTO MHTENNEKTa LOMKHO crnocobcTBoBaTh
MOBBILUEHNK) YPOBHA XWU3HU HACENEeHUs U KayecTBa MeAMLMHCKON MOMOLLYM, BKIOYas npodunakTuyeckve obcnefoBaHms,
AVarHoCTUKY, OCHOBaHHYI0 Ha aHanu3e M300paxeHuid, NPorHo3MpoBaHWe BO3HUKHOBEHWS W pa3BUTUS 3aboneBaHuii, NoAoop
ONTUMaNbHbIX [O3VUPOBOK JIEKAPCTBEHHbIX MPEnapaToB, COKPALLEHWe yrpo3 NaHAEeMUiA, aBTOMATU3aLMI0 U NOBbILUEHUE TOY-
HOCTM XMPYPTUYECKUX BMELLATeNbCTB U T.4.

Nnét pa3BuTiE HOPMATUBHOTO U TEXHUYECKOTO PEryNMpOBaHHs B chepe NPUMEHEHUS UCKYCCTBEHHOIO MHTENNEKTa B 3pa-
BooxpaHeHuu. Co3[iaH 0TeYECTBEHHBIN PHIHOK COOTBETCTBYIOLUMX PELLEHMIA, HEKOTOPbIE U3 HUX MOMYYUIN PErncTPaLMOHHbIe
yaocToBepeHus Poc3aipaBHaz30pa Kak MeavLMHCKUE U3Aenus. PasnnyHbIM1 Hay4HbIMU KOJIEKTUBaMM BbINOJHAIOTCS UCChe-
A0BaTeNbCKMe paboTbl. BMecTe ¢ 3TUM Mbl NOKa CYLLECTBEHHO OTCTaéM OT CTpaH-NMAEPOoB B cdepe UCKYCCTBEHHOTO UHTEN-
NeKTa, Takux Kak CLUA v Kutai. MHBecTMUMM B NPOAYKTbI MCKYCCTBEHHOTO MHTE/NEKTA A 34PaBOOXPaHEHMS CYLLECTBEHHO
CHM3MAMCH Mo utoraM 2021 r. OCHOBHbIE NPUYMHBI OTCTaBaHMSA, KaK MUHUMYM C TOYKW 3PEHUS PbIHOYHBIX MOKa3aTeNnen, Ha-
XO[ATCA B HU3KOM CpOCe M OrpaHMYeHHbIX BO3MOXHOCTAX FOCYAApPCTBEHHBIX MEAULMHCKUX OpraHu3auui GuHaHCMpoBaTh
MPOEKTbI UCKYCCTBEHHOrO MHTENNEKTA, a TakkKe B cdepe AoBepus K 6e3onacHoCTH 1 3QPEKTUBHOCTU TaKMX PeLLEHWH.

KnioueBble cnoBa: UMQpoBoe 3[paBOOXpPaHEHME; UCKYCCTBEHHBIA UHTENNEKT; MaLUMHHOE 00yYeHWe; bonbluMe AaHHbIE;
CUCTEMbI MOAAEPHKKM NPUHATUSA PeLLeHuiA; nporpaMMHoe obecneyenne; MeAMLMHCKME U3LEus.
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Evolution of research and development in the field
of artificial intelligence technologies for healthcare
in the Russian Federation: results of 2021

Aleksander V. Gusev" 2, Anton A. Vladzymyrskyy?, Dariya E. Sharova®,
Kirill M. Arzamasov?, Aleksander E. Khramov* ®

1 K-Skai, Petrozavodsk, Russian Federation

2 Russian Research Institute of Health, Moscow, Russian Federation

3 Research and Practical Clinical Center for Diagnostics and Telemedicine Technologies, Moscow, Russian Federation
“ Innopolis University, Kazan, Russian Federation

5 Immanuel Kant Baltic Federal University, Kaliningrad, Russian Federation

ABSTRACT

The use of artificial intelligence technologies in Russian healthcare is a priority area for implementing a national strategy
for the development of artificial intelligence in the country. The introduction of digital solutions based on artificial intelligence
in healthcare facilities should improve the standard of living of the population and the quality of medical care, including areas
of preventive examinations, diagnostics based on image analysis, prediction of disease development, selection of optimal drug
dosages, reducing the threat of pandemics, and automating and increasing the accuracy of surgical interventions.

Policy management and technical regulation are under development in the field of artificial intelligence in healthcare.
The domestic market for relevant solutions has been created, and some products have been certified as medical devices
from Roszdravnadzor (Federal Service for Surveillance in Healthcare). Various teams of scientists are conducting research.
However, Russia is still behind the leading countries in the field of artificial intelligence, such as the United States and China.
Investments in healthcare products based on artificial intelligence decreased significantly in 2021. The major reasons for the
lag, at least in terms of market indicators, are low demand and the inability of state medical organizations to fund artificial
intelligence projects. There are also other issues related to trust in the safety and effectiveness of such solutions.

Keywords: digital health; artificial intelligence; machine learning; big data; decision support systems; software; medical
devices.
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capKOI'IEHMSI: COoBpeéMeHHbie nNnoaXoAbl
K pelleHUul0 AUarHoCTuyeCcKux 3apa

A.K. CMopukoBa, A.B. MNetpsinkuH, [.C. CeMéeHos, [I.E. Lllaposa

Hay4Ho-npaKTUYeCcKMiA KIMHUYECKMIA LIEHTP AMArHOCTUKM U TeNleMeAULMHCKUX TexHonoruii, MockBa, Poccuiickas Qepepauus

AHHOTALUNA

CapKoneHusi ABNSIETCA OTHOCUTENILHO HOBLIM AMArHO30M AN MeAMLMHCKOW CTaTUCTUKM M CUCTEMbI 34PaBO0XPaHeHus,
1 TEM He MeHee MPeaCTaBNifeT couManbHoe M IKOHOMMYECKOe Dpemst NS CUCTEMbI 3PaBOOXPaHEHUs U3-3a DOMbLLIOMO Ko-
NMYeCTBa BO3MOMHBIX HEBMaronpuATHbIX UCXOA0B, TaKUX KaK MOBbILEHWE PUCKA NafeHun, QU3KMYecKas WHBaNMAaM3auums,
yBeNnyeHWe BpeMeHM npebbiBaHWA B CTaLMOHape U YBESMYEHUE CMEPTHOCTM.

HecMoTpsa Ha To, 4YTO y3KOCMELManU3MpoBaHHOr0 MeAMKAMEHTO3HOMO JIEYEHNS AN CapKOMEHUM He CyLLecTBYeT, Mpo-
(GunaKT1Ka 1 CBOEBPEMEHHOE HeMeAMKaMeHTO3HOe NieYeHUe NOMOTYT CHU3UTb PUCK NOTeHUMabHbLIX HebAaronpuATHLIX Mo-
CNeCcTBUMN.

[N ycTaHOBKU AMarHosa capKoneHuu HeobxoaMMo NOATBEPIKAEHWE CHUMEHUS HE TOSIbKO MbILLEYHOM CUAbl, HO U Mbl-
LLEYHOI Macchl. MHCTpyMeHTanbHas AMarHoCTMKa BKIIlOUaeT B cebsl Takme MeTofbl, KaK [ABYX3HepreTyecKas peHTreHoBCKan
abcopbuuomeTpus u bruoumnesaHcoMeTpus. [lonoIHEHMEM K 3TUM MeTOZ,aM MOTYT ObITb anroOpUTMbl UCKYCCTBEHHOO WUHTEN-
NeKTa 411 aBTOMaTUHECKON CErMEHTaLMM MbILLEYHOM 1 XMPOBOI TKaHW Ha KOMMbIOTEPHO-TOMOTPaUIECKMX M MarHUTHO-pe-
30HAHCHBIX M300paXeHMAX C NOCNeAYILMM PacYETOM CKeNeTHO-MBILLEYHOro MHAEKea Ha ypoBHe L3 no3BoHKa. Takoe npo-
rpamMMHoe obecneyeHune Npu ero UCMob30BaHUM B CTPYKTYpaX, NoaobHbIx EaMHOMY paanonoryeckoMy MHQOPMaLMOHHOMY
cepaucy EanHOM MeaMUMHCKO MH(DOPMALIMOHHO-aHaNIUTUYECKON cUCTEMbI . MOCKBbI, OTKPbIBAeT BO3MOXKHOCTW ANs onnop-
TYHUCTUYECKOTO CKPUHUHTA. TeM He MeHee 00LLEeNnpPU3HAHHBIX KONMYECTBEHHBIX 3HAYEHWN L3 CKeNeTHO-MbILLEYHOr0 UHAEKCA
ONS KOMMbIOTEPHO-TOMOTPaUUYeCKOi U MarHUTHO-PE30HAHCHON AMArHOCTUKM CapKOMEHUU MOKa He CyLLeCTBYeT, HeCMOTpS
Ha NpM3HaHWe LaHHBLIX METOAMK 30J10TbIM CTaHAApTOM EBponencKol paboyei rpynmoi no CapKomneHun y MOMXKMAbIX JII0LEN.
B mononHeHue K aToMy cyuiecTyeT npobneMa yHUPUKaLMM TePMUHA «CKENETHO-MbILLEYHBIA UHAEKC».

Mpu peLLeHnn yKa3aHHbIX MPo6IeM C MOMOLLBIO Aa/bHEALUMX NOMYNALUMOHHBIX UCCeA0BaHWUA CTaHET BO3MOXHBIM MOJTy-
YeHWe HOBOW METOAMKM MHCTPYMEHTAsIbHOM AMArHOCTUKU CapKOMEHMM C MOCNeAyOWMM eé NPUMEHEHUEM AJIi CKPUHMHTA
[AHHOT0 NaToNOrMYECKOro COCTOSHUS.

KnioueBble cnosa: CapKoneHus; CTap4yeCKana aCTeHus; MCKYCCTBEHHbIﬁ UHTEJIIEKT, OI'II'IOpTYHVICTVI‘-IECKMVI CKPUHWUHT.
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Sarcopenia: modern approaches
to solving diagnosis problems

Anastasia K. Smorchkova, Alexey V. Petraikin, Dmitry S. Semenov, Daria E. Sharova

Research and Practical Clinical Center for Diagnostics and Telemedicine Technologies, Moscow, Russian Federation

ABSTRACT

Although sarcopenia is a relatively new diagnosis for medical statistics and the healthcare system, it represents a social
and economic burden on the healthcare due to the large number of possible adverse outcomes such as increased risk of
falls, physical disability, longer hospital stays, and increased mortality. No specialized medical treatment is available for
sarcopenia; however, prevention and timely nonpharmacological treatment can reduce the risk of potential adverse effects.
To establish the diagnosis of sarcopenia, it is necessary to confirm the decrease in not only muscle strength but also muscle
mass. Instrumental diagnostics includes methods such as dual-energy X-ray absorptiometry and bioimpedance analysis. These
methods can be supplemented by artificial intelligence algorithms for the automatic segmentation of muscle and fat tissue on
computed tomography and magnetic resonance images, followed by calculation of the skeletal muscle index at the level of the
L3 vertebra (L3SMI). Such software, when used in systems such as the Unified Radiological Information Service of the Unified
Medical Information and Analytical System of Moscow, opens up opportunities for opportunistic screening. However, despite
the recognition of CT and MRI as the “gold standard” by the European Working Group on Sarcopenia in Older People, there are no
generally accepted L3SMI cut-off values for CT and MR diagnostics of sarcopenia. Furthermore, there is the problem of unifying
the term “skeletal muscle index.” If these problems could be solved through further population studies, it will be possible to
obtain a new method for the instrumental diagnosis of sarcopenia with its subsequent use for opportunistic screening.

Keywords: sarcopenia; frailty; artificial intelligence; mass screening.
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W, penia—fEHE) . XFWRIELEFZLHLEAE
H—#84r, Bl “3255” (Frailty syndrome) .

WUAI D FE 56 — A TAE & L KK T2010
5 20164F N ICD-105E LML BRAA G A QS fR
BATEICD-119 . X —RIX RS A
AP H—Fh L BSHT B2 W

WL /D E 2 48 — PP AT M i 4 B i B LA
i, SEEL BT, SEERIEAE TSR G R
PR A (1] . 752 90 5= LRI E 2 fa
SR R AEWLRIRD S, 2 — P e B HoAD S5 R 1)
BT, BT2hm B ERILIE. REM
DIRE R IZ S L 2 (2]

WP RE 2 5 301R £ i 1) Jg RAngsE 1, DA
JeNE GARIIAS R0, G i ik 3 UG B e S 2
FIT[3]. BB (4] . DUAIER D RE 548 B b
1) DA R AR 22 959 1) Je SRS n = E A 9 (5]

ZEBINT AT SR @ F S, &S
W UL A il AR 87 L i SR — MR L 1Y )

FATMZER B B2 PPASE— /N R X (32
R YR WA E ) IR S, PR
PeARAZ WX P (1) 77 12 o
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DAL ER L B2 W7 77 1%
RATIRZ

S R AL 5 2 A o0, Bt A2 B
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. IR
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WATH IR EW . A —8EE9], HAFE230
652 DL BB RE B, AR BRI 2 4E AL
W/ E TAE4H (European Working Group on
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Group on Sarcopenia, IWGS) MIbrE, AL
A R K2 VAR N 30%, X5 FIRILERE R
AN—F, 270 eI R B 2R AR N A
7 (95. 6% ML) , AT LAERRIAEE .
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and Quality of Life) [13-16]iH&ZE, HEMHK
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WA MR EEZESHITFEAR (WEEISIED
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SEBF AR, LA BT, FHERE
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@%QTEﬁW%EEﬁk%%ﬁ%ﬁ&ﬁﬁﬁ
— Bk

! 36-Item Short Form Survey Instrument (SF-36) [HL-F¥J§E]. fFHUJ7I: https://www. rand. org/health-care/sur—
veys_tools/mos/36-item-short—form/survey—instrument. html. Vi HH: 2022426 H6 H
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*A] PAfECreative Commons Attribution 3.0 International License (CC BY 3.0), Physiological

Reports 3k F.
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BosMo)xHOCTM nporpaMMHOro obecnevyeHus
AN MOHUTOPUHra J030BOM Harpy3Ku nauueHToB
B JIy4eBOM AMarHoCTUKe

M.M. WatéHok', C.A. Poixos'-2, 3.A. Nautyx', 10.B. Opysuuuna’ 3, K.B. Tonkaues'

! Hay4Ho-NpaKTMYECKVIA KIMHUYECKMIA LIEHTP AMArHOCTUKN W TeNIeMeANLIMHCKIX TexHomorui, Mocksa, Poccuitckas ®epepaumst

2 HaumoHabHbI MeAULMHCKVIA UCCTIE0BATENLCKUI LIEHTP AETCKOM reMartosiori, OHKOJIOrMN 1 IMMYHOSTOrMM uMeHn [MuTpua Poradesa,
Mockea, Poccuiickas Depepaums

3 Poccuickas MefMLIMHCKas aKafleMusl HenpepbiBHoro npodeccuoHanbHoro obpasosanus, Mocksa, Poccuiickas ®enepauus

AHHOTALUNA

YBennueHne KoNMYecTBa AMarHOCTUYECKUX MPOLELYp C UCMOMb30BaHUEM MOHM3MPYIOLLEr0 M3y4eHus (KOMMbloTepHan
TOMOrpadusi, MHTePBEHLMOHHbIE MPOLeAypbl, MPUMEHEHWE AAEPHON MeAULIMHBI) MPUBOAUT K YBESMYEHUIO JTYYEBOW Harpy3Ku
W, KaK CNeACcTBMe, POCTY KONNMEKTUBHBIX U MHAMBUAYANbHbIX 403 00/y4eHNUs NaLMUEHTOB.

BonpocaM MeHeAXMeHTa M ONTUMU3aLMN 403bl OT AUArHOCTUYECKUX UCCNeA0BaHWN YAENseTCA MHOro BHUMaHUS B MeX-
LyHapofHoM npodeccuoHanbHoM coobuecTse. 06LLeMMpoBas NPaKTUKa peLLaeT AaHHyo NpobieMy Npyu NOMOLLM NporpaMMm-
Horo obecrneyeHns AN MOHUTOPMHIa A03 MaLMEHTOB C Liefblo aBTOMaT3MpoBaHHOro cbopa, aHanusa 1 y4éta 403 nauueHTa
NP1 NPOBELEHUM IUArHOCTUHECKWX MCCNEA0BaHMIA pa3inyHbIX BUAOB. [TporpaMMHoe 0becneyeHne No3BOASET NOAYYMTL faH-
Hble 0 [103aX NaLMeHTOB OT PEHTTeHOPaAMONIOrMYECKMX NPOLLeaYp U AeTanbHyl MHbopMaLwmio 06 UccnefoBaHUAX, OTCNEAUTb
CYMMapHYt0 HaKOMIEHHYI0 403y NaUMeHTa, BECTM CTAaTUCTUKY NO annaparty, peHTreHonabopaHTy, MeAMLIMHCKOW OpraHu3aLmm,
a TaKKe aHanM3npoBaTb CobpaHHble L03MMETPUYECKUE AaHHbIE, BbIBOAMTbL MPUYMHHO-CNEACTBEHHYIO0 CBA3b NOKa3aHWii 403bl
W YCNOBUIA NPOBeAEHNS UCCNef0BaHNI, 0becrneyunBaTb MOHUTOPUHT 3QMEKTMBHOCTU paboTbl 060pya0BaHMS.

B xone aaHHou paboTbl BbINOSHEHO UCCIE0BaHWe OCHOBHBIX BO3MOXHOCTEN AOCTYMHOTO Ha MUPOBOM PbIHKE NPOrpamMM-
Horo obecrneyeHus 4Ji8 MOHUTOPMHIa 03 NauueHToB. OnpeenieHbl KioyeBble TeXHUYecKue TpeboBaHus K (yHKUMOHany
nporpaMMHoro obecneyeHus, He0BX0AMMOro Ans NPaKTUYECKON paboThbl.

CoBpeMeHHoe NporpaMMHoe obecneyeHune A1 MOHUTOPUHTA 03 00/1aaeT LWMPOKMUM CMEKTPOM BO3MOXKHOCTEN 1A aB-
TOMaTM3UPOBaHHOMO cOOpa, XpaHEHWUA U KOHTPONS AaHHbIX MO [030BbIM Harpy3KaM NaLMeHTOB B OTAENEHUAX Sly4eBoit auar-
HOCTUKM. [porpaMMHoe obecreyeHmre A1 MOHMTOPMHIa 03 NALMEHTOB NO3BONSET NOBbICUTL KAYECTBO OKA3bIBAEMbIX Meay-
LMHCKMX ycnyr, obecneynTb 6e30nacHOCTb NaLyeHTa U ONTUMM3NPOBaTb paboTy MeAULMHCKON OpraHM3aLmm.

KnioueBble cnoBa: MOHUTOPWUHI [,030B0M Harpysku; nyyeBan nMarHoCTUKa; nporpaMMHoe obecneyeHue.
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Patient dose monitoring software in radiology

Maria P. Shatenok', Sergey A. Ryzhov"?, Zoya A. Lantukh', Yuliya V. Druzhinina' 3,
Kirill V. Tolkachev'

! Research and Practical Clinical Center for Diagnostics and Telemedicine Technologies, Moscow, Russian Federation
2 Dmitry Rogachev National Medical Research Center of Pediatric Hematology, Oncology and Immunology, Moscow, Russian Federation
3 Russian Medical Academy of Continuous Professional Education, Moscow, Russian Federation

ABSTRACT

An increase in the number of diagnostic procedures using ionizing radiation (computed tomography, interventional
procedures, and the use of nuclear medicine) results in an increase in radiation exposure and, consequently, an increase in
collective and individual doses of radiation to patients.

Diagnostic studies from the international professional community are extensively focusing on issues such as management
and dose optimization. Worldwide practice can resolve these issues using software for monitoring patient doses to automatically
collect, analyze, and account for patient doses in various types of diagnostic studies. The software allows to obtain data on
the doses of patients from X-ray procedures and detailed information about studies, track the total accumulated dose of the
patient, and maintain statistics on the device, X-ray laboratory, and the medical organization. It also helps analyze the collected
dosimetric data, deduce the causal relationship between dose indications and diagnostic procedure conditions, and monitor the
effectiveness of the equipment.

The basic capabilities of patient dose monitoring software (DMS) available on the global market were investigated. The
major technical requirements for the software functional needed in practical work were defined.

Modern DMS have a wide range of possibilities for automated collection, storage, and management of patient radiation
exposure data in radiology departments. DMS increase the quality of healthcare services, provide patient safety, and optimize
the workflow of medical organizations.

Keywords: dose monitoring; radiology; software.
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Category Patient Dose (level)

Exceeding exam dose alert level
750 mGy-cm)

Exceeding exam dose alert level
750 mGy-cm)

m dose alert level
150 mGy-cm)

Exceeding exam dose alert level

750 mGy-cm)

Exceeding exam dose alert level
750 mGy-cm)

Notification sent to

EA3AES
004742
Radiologist, Medical Physicist

Notification date: 22/05/2017
Archived on:

C71DEF
F2EBBA
Radiologist, Medical Physicist

Notification date: 22/05/2017
Archived on:

B7. i8idDLPE Y s

Alerts | Alert Emais | Deviation Categories

[ mvaiets. |~ NAaedTe. |+ NAetcCategory. ... |+ N Deviation Category. .. | M Newtoall . I~

e e Tme

Vol 3 (3) 2022

DLP: 8241 mGy-cm (alert level:

DLP: 12154 mGy-cm (alert level:
DLP: 17051 mGy-cm
DLP: 15194 mGy-cm (alert level:

DLP: 903.4 mGy-cm (alert level:

Digital Diagnostics

1 Showall d

Notification D
ate/Time

221052017 11:04

Priority Exam Date/Time

221052017 0701
22105/2017 00:13

2210512017 04:18

(alert level 21/05/2017 2212 2210512017 02:26

21/05/2017 16:10 21/05/2017 20:27

21/05/2017 15:42 21/05/2017 19:45

43, DoseWise Portal, Philips.

Acknowledge

Acknowledge For All

ICRP 103
DRL - Min: 10.17 Avg: 15.71 Max 2451

110 50 of more than 145 alerts

B8, CTZ#. Radimetrics.
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Patients Notifications Statistics
< 3000: 3000

Patient information
Female 43years
21151b 60in BML413

& 28 mSv

«
2 exams
[ X
-

Exposure event
# Date/Time Exam
1 1/1/201411:45

Terms of service / Privacy policy

B9. =EFETSE, DoseWise Portal,
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Local Dose Reference Levels

Minimum Studies: 200

¢ <>

Maximum Study age (days). 30

Dose Type

CONVENTIONAL (]

MAMMOGRAPHY (]

CT 7]

FLUOROSCOPY (7]

DRL Percentile: 75 =
Habitus: A.B.C

Calculate DRLs § Email Active DRLs
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PRNA Test Account v Sign
RSNA Demo / Radiologist

Very high BMI

Body part Dose (mSv)
me: 348 s DAP: 4970647 mGy-cm?
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N\“‘\~\\ DLP Range 0 1000 2000 3000 4000 5000 6000
T (mGy.cm) - - - - - - - > 7000 Total
Device D 1000 2000 3000 4000 5000 6000 7000
Aquilion (Aquilion 64 [ 106 84 16 12 1 1 - 220
Aquilion (Aquilion 64 GP! 103 95 28 12 3 8 4 6 259
Aquilion (DKC 93 40 14 2 8 1 1 - 159
Aquilion (GP 84 42 2 4 7 3 2 1 145
Aquilion (GP 192 140 22 13 20 10 5 8 410
Aquilion (GP 46 61 24 1 13 3 2 1 161
Aquilion (GP 70 37 17 10 6 2 1 3 146
Aquilion (GP | 83 63 13 12 4 5 - 180
Aquilion (GP ; 33 33 7 - - - 73
Aquilion (GP | 227 55 13 7 8 2 1 1 314
Aquilion (GP 91 46 14 11 6 - - 168
Aquilion (GP 42 49 7 3 1 3 1 3 109
Aquilion (GP 53 61 11 8 10 2 4 3 152
LightSpeed VCT (GB ; . 228 75 29 6 1 - - 339
SOMATOM Sensation &0 (KDC | 665 54 - 719
Total 2116 935 217 11 87 41 21 26 3554
(59.54 %) | (26.31 % | (6.11 %) | (3.12 %) | (2.45%) | (1.15%) | (0.59 %) | (0.73%) | (100.00 %)

B11. #ZDLPYE FEAICTH AU S A i A A, B 6 P U &2, DoseWatch, GE.

Patient ID Accession Number Roticnes Study Date Study Description e Fa e piEll
Age (mGy.cm)

RLPD41B00 RLADDOL( 41 2019-07-11 KoMnbioTepHas ToMorpadua rpyAaHOIA NoNoCTu N 10494.10
AGFAD 77 2019-07-16 KoMmnbioTepHas ToMmorpadua rpyaHoi NonocTu 1 9772.40

RLPD418BC RLADDOL( 50 2019-07-11 KomnbloTepHaa TomMorpadus opraHoe GpiowHon 9680.00
RLPD418BC RLADDO1( 78 2019-07-10 KoMnbloTepHaa TomMorpadus opraHos 6pioluHon 9171.80
RLPD418B( RLADDOL( 60 2019-07-02 KoMneloTepHaa ToMorpadus opraHos 6piowHon 8816.70
RLPOF43( RLADDO1 51 2019-07-11 KoMnbloTepHaA ToMorpadus opraHoe 6prowHON 8622.10
RLPOF430 RLADDO1 57 2019-07-18 KoMnsoTepHaa ToMorpadus opraHos 6plolwHon 8440.10
RLPOF430 RLADDOL( 83 2019-07-03 KoMnbloTepHaa TomMorpadusa opraHos GpiowHon 841140
RLPOF43! RLADDO1( 61 2019-07-25 KomnsioTepHas ToMorpadua opraHoe bpioLuHon 8293.60
RLPOF43( RLADDO1( 73 2019-07-25 KoMnetoTepHaa ToMorpadua opraHoe 6piolwHon 7907.50

12, W&+ AHEM KRG, DoseWatch, GE.
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9 ICRP, 2007, The 2007 Recommendations of the International Commission on Radiological Protection. ICRP Pub—

lication 103.Ann. ICRP 37 (2-4). f£ELT=:
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AHHOTALMA

Pykooacteo TRIPOD (Transparent Reporting of a multivariable prediction model for Individual Prognosis Or Diagnosis)
COZEPXUT KOHTPONbHbIN NepeyeHb U3 22 NYHKTOB PeKOMeHZaLMI, NPeAsIOKEHHbIX 1S MOBLILEHUS KayecTBa OTYETHOCTM
Mo WUCCnefoBaHWAM, B KOTOPbIX paspabartbiBany, NPoBepAnM unn 06HOBRANM NpefcKasaTtesbHble MOAENW LIS AUarHOCTUKM
unu nporHo3vpoBanus. PykoBoacteo TRIPOD HanpaBnieHo Ha MoBbiUeHWE MPO3Pa4YHOCTU OTYETA 06 MccnefoBaHUM Npea-
CKa3aTesbHOI MOZIeNM, HE3aBUCUMO OT UCMOJIb30BaHHBIX METOAO0B. 3TOT JOKYMEHT C MOACHEHUAMM W YTOUHEHUAMM BKITIOYa-
eT 060CHOBaHKe, Pa3bACHEHUS 3HAYEHWI KAXO0ro MyHKTa PEKOMEHAALMIA, 06CyXaeHNe BaXKHOCTW NPO3payHoii OTYETHOCTU
ANS OLEHKW PUCKA CUCTEMATMYECKUX OLUIMBOK M KNIMHMYECKOW MONesHOCTU npefckasaTtenbHoi Mopenu. Kaxpan pekomeH-
pauwus pykooactea TRIPOD nopgpobHo obbsicHseTcs, npuBoasTcs onybiMKoBaHHbIE MPUMepbl NPaBUBHOMO NpeSCTaBleHNs
pe3ynbTaToB. [JOKyMEHT TakKe COLEPKUT LIEHHYI0 CMPaBOYHY0 MHDOPMaLMI0, KOTOPYH CeyeT y4nTbIBaTb Npy pa3paboTke,
NPOBEAEHWM M aHaNK3e UCCNeOBaHWI NpeCcKasaTenbHbIX Mogenel. PekoMeHayeM aBTopaM BKloUaTh B CBOW paboTbl BCe
NYHKTbI KOHTPOJIBHOTO MEPEYHS, YTO 00/IErYMT OLEHKY UCCNEA0BaHNA pefaKTopaMu, peLieH3eHTaMM, YUTaTeNIAMU U UCCNef0-
BaTeNAMM, NPOBOAALLMMM cUCTEMATUYECKOEe 0600LLEHMe pe3ynbTaToB Takux UccnefoBaHuid. KoHTponbHbIA nepeyeHs TRIPOD
TaKKe AOCTyneH no agpecy: www.tripod-statement.org.

NHdopMaumio 0 uneHax uHuumatmeHoi rpynnsl TRIPOD cM. B MpunoxeHun.

[laHHas cTaTba ABNAETCA NepeBOAOM Ha PycCKUiA A3blK. OpuruHanbHas cTatba onybnukoBaHa B Annals of Internal Medi-
cine. 2015;162(1):W1-W73. doi: 10.7326/M14-0698. MepeBoa 1 noBTOpHas NybnMKaLmsa ocyLLeCTBIEHbI C pa3peLLeHus npa-
Boobnaaatens. [epeBop, U HayyHOe peflaKTMpOBaHWe BbINofHeHbl A.M.H. P.T. CalirutosbiM (ORCID: 0000-0002-8915-6153).
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ABSTRACT

The TRIPOD (Transparent Reporting of a multivariable prediction model for Individual Prognosis Or Diagnosis) Statement
includes a 22-item checklist, which aims to improve the reporting of studies developing, validating, or updating a prediction
model, whether for diagnostic or prognostic purposes. The TRIPOD Statement aims to improve the transparency of the reporting
of a prediction model study regardless of the study methods used. This explanation and elaboration document describes the
rationale; clarifies the meaning of each item; and discusses why transparent reporting is important, with a view to assessing risk
of bias and clinical usefulness of the prediction model. Each checklist item of the TRIPOD Statement is explained in detail and
accompanied by published examples of good reporting. The document also provides a valuable reference of issues to consider
when designing, conducting, and analyzing prediction model studies. To aid the editorial process and help peer reviewers and,
ultimately, readers and systematic reviewers of prediction model studies, it is recommended that authors include a completed
checklist in their submission. The TRIPOD checklist can also be downloaded from www.tripod-statement.org.

For members of the TRIPOD Group, see the Appendix.

This article is the translation in to Russian by Dr. Ruslan Saygitov (ORCID: 0000-0002-8915-6153) from the original published
in [Ann Intern Med. 2015; 162:W1-W73. doi: 10.7326/M14-0698 ].
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CocyuiecTBoBaHMEe MALUMHHOIO MHTEJNIEKTA,
uu¢poBOro MCKyccTBa U AUArHOCTUKM:
BO3MO)XHO J11 OHO?

A.B. Bnacos' 2

! Hay4HO-NpaKTMHECKWIA KIMHUYECKUA LLEHTP AMarHOCTUKM W TeNeMeINLIMHCKIX TexHosormii, Mockea, Poccuitckan Mepepauma
2 HayuHo-MCCIef0BaTe IbCKMIA MHCTUTYT MeauLMHbI TPYAA MMeHK akageMuKa H. @. Wsmeposa, Mocksa, Poccuiickas Qepaepauns

AHHOTALUMA

Pa3BuTiE MaLLMHHOIO WHTENNEKTA U NPUMEHEHWUE TeHepaTUBHbIX M300paXeHUi, CO3MaHHbIX C ero NOMOLLbI, ABNSETCA
NepCreKTUBHbIM HanpaBeHneM KOMMYHUKALMOHHOTO n3aliHa U YeN0BEKO-MalUMHHOMO B3auMoeicTBus. cbMo B pepaK-
Lo MpefcTaBNsAeT cobO aBTOpCKOe BUAEHME NMPUMEHEHWUS FeHepPaTUBHbIX M300paXKeHuiA B 0611aCTH AWMarHOCTUKM COCTOSHMI
YyesnoBeKa.

Ncnonb3oBaHMe MALUMHHOTO MHTEN/IEKTA KaK MHTEPAKTUBHOIO W MHTENNEKTYaIbHOT0 MHCTPYMEHTA AMArHOCTUKW NO3BOAMUT
ncuxonory 1 Bpady 3 $eKTMBHO LOMNONHUTL TepaneBTUYECKME NPOLIECChl KOHTPOAMPYEMOr0 B3aUMOAECTBUSA UX YHACTHUKOB.

Ceiuac yxe cyLlecTByloT b1ubamnoTeky Moaenen U Habopbl MPUNOXKEHWN C text-to-image anropUTMamm, KOTopble MOryT
BbITb 3a€MCTBOBaHbI MHXXEHEpPaMM U [iU3aliHepaMu B MPOLLECCe CO3AaHNUA 06HEKTOB COBPEMEHHOMO LMGPOBOro UCKYCCTBa,
W TaKe MOryT ObITb MCMOMb30BaHbI B UCCIEA0BAHMAX HOBbIX MapagurM C MOMOLLbIO BU3YabHbIX KOMMYHUKALMA, UX Npu-
KnagHoOro NpUMeHeHWs B 3KCIEPUMEHTANbHON AMArHOCTHKE.

KnioueBble cnoBa: reHepaTuBHbIe M306pa)KEHVIﬂ; text2image; BU3yaJibHOEe BOCNpUATUe; ANarHoCTuKa.
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Coexistence of machine intelligence, cyber art,
and diagnostics: is it possible?
Andrey V. Vlasov'?
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2 |zmerov Research Institute of Occupational Health, Moscow, Russian Federation

ABSTRACT

The development of machine intelligence and the application of generative images created using it is a promising area of
communication design and human—machine interaction. This letter to the editor represents the author’s vision of the use of
generative images for diagnosing human conditions.

The use of machine intelligence as an interactive and intelligent diagnostic tool will allow a psychologist and a physician to
effectively complement the therapeutic processes of controlled interactions of their users.

Libraries of models and sets of applications with text-to-image algorithms are already available that can be used by
engineers and designers in the process of creating objects of modern digital art. They can also be applied in the investigation of
new paradigms using visual communications and their application in experimental diagnostics.

Keywords: generative images; text2image; visual perception; diagnostics.

To cite this article
Vlasov AV. Coexistence of machine intelligence, cyber art, and diagnostics: is it possible? Digital Diagnostics. 2022;3(3):324-330.
DOI: https://doi.org/10.17816/DD108982

Received: 28.06.2022 Accepted: 25.07.2022 Published: 22.08.2022
V-2
ECO®VECTOR The article can be used under the CC BY-NC-ND 4.0 license

© Authors, 2022


https://doi.org/10.17816/DD108982
https://doi.org/10.17816/DD108982
https://creativecommons.org/licenses/by-nc-nd/4.0/


LETTERS TO THE EDITOR Vol 3 (3) 2022 Digital Diagnostics -
6

DOI: https://doi.org/10.17816/DD108982

tEREEE. BFSATIZHRYILTE : BaIEens ?

Andrey V. Vlasov'?

! Research and Practical Clinical Center for Diagnostics and Telemedicine Technologies, Moscow, Russian Federation
Z |zmerov Research Institute of Occupational Health, Moscow, Russian Federation

faIvF

HLAR R BE A A AN AE LA Bl R 13 ) A= 1 BB 458 P A A et A ABLAS L — AT I
M7 1. B S St 1 AR 2 i BB FH - A SRR 2 W i) 1 A8

i FHL a8 RE A v se H A Gei2 W L H fe VPO B 22 SO R AR ROt R 2 53 32 4%
RN TP UR

DECAH THE XAEREGE (text-to-image) FIEMIAER N FFEFE, AT
REITANBE U ITAE B 9 ARE 7 ZARM R R A, n] DU T e 4 A AR o ) v X0
5, HAESERZH IR .

KGR AEREIG: SCARERER (text2image) : P LW

To cite this article
Vlasov AV. MLERE B8 BF 2 ARFSWIIILAT: BAHENS ? Digital Diagnostics. 2022;3(3):324-330. DOI: https://doi.org/10.17816/DD108982

W] : 28.06.2022 % 25.07.2022 RAGHH: 22.08.2022
&
ECO®VECTOR The article can be used under the CC BY-NC-ND 4.0 license

© Authors, 2022


https://doi.org/10.17816/DD108982
https://doi.org/10.17816/DD108982
https://creativecommons.org/licenses/by-nc-nd/4.0/


327

LETTERS TO THE EDITOR

2 LNEN A

Ples2%>] (machine learning, ML) J 72 H
TW B, o sk, R A
A, R AL FE ACHE R B I AR R I s £
FIE@z—, ZR/REESmPZE (1, 2],
BEEMLE E (Repl 2 2R s L) RN H A2
Wr T HBMP R, HT @M AN ERN LS
LR AR ——text2image—— IEE AR IT
Ko Text2imageliBUFE A& —Fh o VFARIE U A #
WA R EUE I 5

ARt A, XA e B A B Rk,
SAREMG, 58N NG BN SR, H
BN AR R A NP E e A6 . FH L |,
2560 Sk U, FRATT X — AN R =Y R Ty
A (D fJULEIFRNR Z R THRATEH CWE
B, M.F.KoichfF. PessottofEH R [3]+
K, EMEE BB S A N SRR IE R
Ko EAEEWHIH, 2IELEGN T =5
B AT AR G, TRV IE B HR PR I R T
NN BRI RE SIAH R

I3 2R R B — T A @ R 2 R
SEER, M CEE) e S Else,
—ANTE N O SRS I S 2 ) ek, AT LA
e R — R R 4] BT R
HAR, HANRE T EAMERDIRERH T . 5
i, F. Paladines—JaramilloZE A[5]RHZ 7
TG MRS W UG, ik, R SR
OB R BRSO R A B SRR

U BIHINDALL-E 2 OpenAl (FFHU730: https://openai.com/dall-e-2) ;

J73: https://rudalle.ru) o

Vol 3 (3) 2022

Digital Diagnostics

LA IE N TR REAE Y ) BOACRE BE % 32 W b
BRI R — A BRI ALRER 73, R
o MR BT AT R L TR T N A AR
G, DAIE R A ST it o

PlLas i fe

ML R REMMRE D IEAE VYK, S5l ses:
ARFEFG . Ak 2 —ar,  FRATTHE A A A2 Ak
XML (generative adversarial network,
GAN) FlH7 ##i7d (diffusion models, DM),
DALL-E-2. Imagen. ruDALL-E. VQGAN, Stable
Diffusion, Latent Diffusion, Disco Diffusion
&, QIEAERBFEZEARNE. WiIR. BERES
A EUE T TS T AR,  H TR
HE WS N SR o B

T SR A N SCAR A 19 N S5 GAN (BDM)
Z AV A BB E BB — R R B P R
Rl6]. FEXMIELLT, text2imagefS AUy iH4H
ST SR, — P 2DEHAR.

—NHBMFELE, KUGANKIHEH T 5
gﬁ%%%ﬁ%(ﬁﬁm%EH%ﬁ%%%&

) [7, 8],

WIS B RE e 2 HE IR AR fEHar N TR REHEA
R R by B SCAR S — AN e Ew I RE 15T T
PR 5 SCRIBIE B A 3 X SRR B 2L
AP TR, A BRI A AR R — A
BRI, (HE5CARBA (GTP-3%) MAHA

ruDALL-E (Dally) Sber. SberDevices (fFHX

LOVRARTE WA SR RO R 26 AR R 2 B A P AR TR IR

DOI: https://doi.org/10.1/816/DD108982



https://doi.org/10.17816/DD

LETTERS TO THE EDITOR

SR AEANE, X IER I REF, A5 A
Z ARl R A A AL Z 1 (9], Bl ik
HILEE BRI E MG [10] . KR [E S
FIARBRAE S il g 52 (11, 12].

TN 53 AS W 4% 77 25033t 8 ) 265 14 T e R0
Wtk (B FHFEEDALL-E 2. ruDALL-E. Stable
Diffusion. Midjorney%s) , Ef I LI E AT
Bl AT IS A 2 ARSRIR R RN S RIS R
FIAR A BN 2 L [36, 13]. XitiEd T —1 %
B BT SRS R AR A S
EFHMAN NFHEA X, FEAl/&, PAchlioptas®
N L1415 FEBE 2 AAE Sl B A0 5 B 1 175 8 DA &
Xt E B A R R R AT TR . EIXANSEEG
W, A SR R AR SR R, DAk 5 A
K2 N . IEInYEE [14] proRifi), fEANTHE
e RAMITF R F, B B AR AS -

LEFRATT I (1] 2 DAF )k AT — A /N R s
e “ARIN B 2B 10 7 T EAE A e — 1 2
AR ?

BRIBF R, XHANEG (K2 2EHAL
ReB R [15].

H T text2image AR Y R A fE, A FH A48 Y
LU QI — R Y U AR B FUES AT =& AT
7. BET, JUTFrA N R ] DA X
WI%,imﬁmL?iE%,#ﬁﬂﬁa%$
It

F AR EARNE NSRRI E A RS 2
BRI — MNP SH LR, BiEHSE

Vol 3 (3) 2022

Digital Diagnostics

MBS . PG R EAE, AEH(R
IR NBS AR KA. IX M2 Rl
RIGAN 48 T AR 2 eIt SR A S SESE [16] .

&5

FERRAR (8] 2515 AP 3t 0 1R R (52 75 4T Al BECRE
HLEE e 25 P B B AN SL 3632 b (1 LA D
I, SLEZGRUE S, AR B AR BZOR [ S I
ERIBE R JE . BIAL AR RE i 52 4 i 2R AR
dh, A HE T SCRFE RONHL I BN A B B R SR
o [eFR, LRGN BRSNS,
AR SARAE, EATREHT B\ S B b BN IR
THOKWNS, ENETF, Eisdlgin
URGEID

R IEACAT UIAE g 0o PR SN B AL TP 3
E R E DA RE T HORSEf, B, X &
g G R AT S g 12 Wr, i Ho] DU — A
R ARG, LB H IR AT AL
wE RS EE M.

ADDITIONAL INFORMATION

Funding source. This article was not supported by any external
sources of funding.

Competing interests. The author declare that he has no competing
interests.

Author’s contribution. The author made a substantial contribution
to the conception of the work, acquisition, analysis, interpretation
of data for the work, drafting and revising the work, final approval
of the version to be published and agree to be accountable for all
aspects of the work.

3 RREARZ IR NE B EORQUERIZAR M, R RGANSDM[6, 13].

©OBRIT AR

DOl https://doiorg/10.17816/DD108982

328


https://doi.org/10.17816/DD

329

LETTERS TO THE EDITOR

CMUCOK JIUTEPATYPbI

1. Tanveer M, Richhariya B., Khan R.U, et al. Machine learning
techniques for the diagnosis of alzheimer’s disease: a review // ACM
Transactions Multimedia Computing Communications Applications.
2020. Vol. 16, N 1. P. 35. doi: 10.1145/3344998

2. Sharma S., Mandal P.K. A comprehensive report on machine
learning-based early detection of alzheimer's disease using multi-
modal neuroimaging data // ACM Computing Surveys. 2023. Vol. 55,
N 2. P. 1-44. doi: 10.1145/3492865

3. Koich M.F., Pessotto F. Projective aspects on cognitive
performance: distortions in emotional perception correlate with
personality // Psicologia Reflexdo Critica. 2016. Vol. 29, N 17. P. 1-8.
doi: 10.1186/s41155-016-0036-6

4. ApackvHa AA. TepaneBTWYecKVe BO3MOXKHOCTU LM(MPOBOro
XyLLOXeCTBeHHOro TBopyecTBa // CoBpeMeHHas 3apybexHas ncuxo-
norvs. 2021.T. 10, Ne 4. C. 107-116. doi: 10.17759/jmfp.2021100410
5. Paladines-Jaramillo F., Egas-Reyes V., Ordonez-Camacho D., et
al. Using virtual reality to detect, assess, and treat frustration. In:
Morales R.G., Fonseca C., Salgado ER,, et al. (eds.) Information and
communication technologies. TICEC 2020. Vol. 1307. Communications
in Computer and Information Science. Springer, Cham, 2020. doi:
10.1007/978-3-030-62833-8_28

6. Cetinic E., She J. Understanding and creating art with ai: review
and outlook // ACM Trans. Multimedia Comput Commun. 2022.
Vol. 18, N 2. P. 1-22. doi: 10.1145/3475799

7. AlAmir M., AlGhamdi M. The role of generative adversarial
network in medical image analysis: an in-depth survey // ACM
Computing Surveys. 2022. doi: 10.1145/3527849

8. Ali H, Biswas R, Ali F, et al. The role of generative
adversarial networks in  brain  MRI: a scoping

REFERENCES

1. Tanveer M, Richhariya B, Khan RU, et al. Machine learning
techniques for the diagnosis of alzheimer's disease: a review. ACM
Transactions Multimedia Computing Communications Applications.
2020;16(1):35. doi: 10.1145/3344998

2. Sharma S, Mandal PK. A comprehensive report on machine
learning-based early detection of alzheimer's disease using multi-
modal neuroimaging data. ACM Computing Surveys. 2023;55(2):1-44.
doi: 10.1145/3492865

3. Koich MF, Pessotto F. Projective aspects on cognitive
performance: distortions in emotional perception correlate
with personality. Psicologia Reflexdo Critica. 2016;29(17):1-8.
doi: 10.1186/s41155-016-0036-6

4. Adaskina AA. Therapeutic possibilities of digital artistic
creativity. Modern Foreign Psychology. 2021;10(4):107-116. (In
Russ). doi: 10.17759/jmfp.2021100410

5. Paladines-Jaramillo F, Egas-Reyes V, Ordonez-Camacho D,
et al. Using virtual reality to detect, assess, and treat frustration.
In: Morales R.G., Fonseca C., Salgado E.R., et al. (eds.) Information
and communication technologies. TICEC 2020. Vol. 1307.
Communications in Computer and Information Science. Springer,
Cham, 2020. doi: 10.1007/978-3-030-62833-8_28

6. Cetinic E, She J. Understanding and creating art with ai: review
and outlook. ACM Trans Multimedia Comput Commun Applications.
2022;18(2):1-22. doi: 10.1145/3475799

Vol 3 (3) 2022

DOl https://doiorg/10.17816/DD108982

Digital Diagnostics

review // Insights into Imaging. 2022. Vol. 13, N 98. P. 1-15.
doi: 10.1186/513244-022-01237-0

9. Lankinen K., Saari J., Hari R,, et al. Intersubject consistency of
cortical MEG signals during movie viewing // Neurolmage. 2014.
N 92. P. 217-224. doi: 10.1016/j.neurcimage.2014.02.004

10. Nummenmaa L., Glerean E., Viinikainen M., et al. Emotions
promote social interaction by synchronizing brain activity across
individuals // Proceedings Nat Academy Sci. 2012. Vol. 109, N 24.
P. 9599-9604. doi: 10.1073/pnas.120609510

11. Tseng P.H., Rajangam S., Lehew G., et al. Interbrain cortical
synchronization encodes multiple aspects of social interactions
in monkey pairs // Sci Rep. 2018. Vol. 8, N 1. P. 4699.
doi: 10.1038/s41598-018-22679-x

12. Shanechi M.M. Brain-machine interfaces from motor to
mood // Nat Neurosci. 2019. Vol. 22, N 10. P. 1554-1564.
doi: 10.1038/s41593-019-0488-y

13. Vlasov A. GALA Inspired by Neo Klimt: 2D images processing
with implementation for interaction and perception studies (preprint).
2022. doi: 10.13140/RG.2.2.10806.57928

14. Achlioptas P., Ovsjanikov M., Haydarov K., et al. ArtEmis: affective
language for visual art // Proceedings of the IEEE/CVF Conference
on Computer Vision and Pattern Recognition (CVPR), October 6, 2021.
P. 11569-11579. doi: 10.48550/arXiv.2101.07396

15. Gala Klimt. Digital art collection of pictorial poems. Ridero. 2022.
Pexwum poctyna: https://www.researchgate.net/project/GALA-
KLIMT. [lata obpatuenms: 15.07.2022.

16. Vessel EA, Starr G.G., Rubin N. The brain on art: intense aes-
thetic experience activates the default mode network // Front Hum
Neurosci. 2012. N 6. P. 66. doi: 10.3389/fnhum.2012.00066

7. AlAmir M, AlGhamdi M. The Role of generative adversarial
network in medical image analysis: an in-depth survey. ACM
Computing Surveys. 2022. doi: 10.1145/3527849

8. Ali H, Biswas R, Ali F, et al. The role of generative adversarial
networks in brain MRI: a scoping review. Insights Into Imaging.
2022;13(8):1-15. doi: 10.1186/s513244-022-01237-0

9. Lankinen K, Saari J, R Hari, et al. 2014. Intersubject consistency
of cortical MEG signals during movie viewing. Neurolmage.
2014;92:217-224. doi: 10.1016/j.neuroimage.2014.02.004

10. Nummenmaa L, Glerean E, Viinikainen M, et al. Emotions
promote social interaction by synchronizing brain activity across
individuals. Proceedings Nat Academy Sci. 2012;109(24):9599-9604.
doi: 10.1073/pnas.120609510

11.Tseng PH, Rajangam S, Lehew G, et al. Interbrain
cortical synchronization encodes multiple aspects of social
interactions in monkey pairs. Sci Rep. 2018;8(1):4699.
doi: 10.1038/s41598-018-22679-x

12. Shanechi MM. Brain-machine interfaces from motor to mood. Nat
Neurosci. 2019;22(10):1554—1564. doi: 10.1038/s41593-019-0488-y
13. Vlasov A. GALA Inspired by Neo Klimt: 2D images processing
with implementation for interaction and perception studies (preprint).
2022. doi: 10.13140/RG.2.2.10806.57928

14. Achlioptas P, Ovsjanikov M, Haydarov K, et al. ArtEmis: affective
language for visual art. In: Proceedings of the IEEE/CVF Conference



https://doi.org/10.17816/DD
https://doi.org/10.1145/3344998
https://doi.org/10.1145/3492865
https://doi.org/10.1186/s41155-016-0036-6
https://doi.org/10.17759/jmfp.2021100410
https://doi.org/10.1007/978-3-030-62833-8_28
https://doi.org/10.1007/978-3-030-62833-8_28
https://doi.org/10.1145/3475799
https://doi.org/10.1145/3527849
https://doi.org/10.1186/s13244-022-01237-0
https://doi.org/10.1016/j.neuroimage.2014.02.004
https://doi.org/10.1073/pnas.120609510
https://doi.org/10.1038/s41598-018-22679-x
https://doi.org/10.1038/s41593-019-0488-y
https://doi
https://www.researchgate.net/project/GALA-KLIMT
https://www.researchgate.net/project/GALA-KLIMT
https://doi.org/10.1145/3492865
https://doi.org/10.1186/s41155-016-0036-6
https://doi.org/10.17759/jmfp.2021100410
https://doi.org/10.1007/978-3-030-62833-8_28
https://doi.org/10.1145/3475799
https://doi.org/10.1145/3527849
https://doi.org/10.1186/s13244-022-01237-0
https://doi.org/10.1016/j.neuroimage.2014.02.004
https://doi.org/10.1073/pnas.120609510
https://doi.org/10.1038/s41598-018-22679-x
https://doi.org/10.1038/s41593-019-0488-y

LETTERS TO THE EDITOR

on Computer Vision and Pattern Recognition (CVPR), Octaber 6,

2021:11569-11579. doi: 10.48550/arXiv.2101.07396

15. Gala Klimt. Digital art collection of pictorial poems. Ridero. 2022.
Available from: https://www.researchgate.net/project/GALA-KLIMT.

Accessed: 15.08.2022.

AUTHOR'S INFO

* Andrey V. Vlasov;

address: 24-1 Petrovka street, 127051 Moscow, Russia;
ORCID: https://orcid.org/0000-0001-9227-1892;
eLibrary SPIN: 3378-8650; e-mail: a.vlasov@npcmr.ru

Vol 3 (3) 2022

DOl https://doiorg/10.17816/DD108982

Digital Diagnostics

16. Vessel EA, Starr GG, Rubin N. The brain on art: intense aesthetic
experience activates the default mode network. Front Hum Neurosci.
2012;6:66. doi: 10.3389/fnhum.2012.00066

0b ABTOPE

* BnacoB Anapeit Bacunbesuy;

appec: Pocems, 127051, Mocksa, yn. [eTpoBka, 4. 24, c1p. 1;
ORCID: https://orcid.org/0000-0001-9227-1892;

eLibrary SPIN: 3378-8650; e-mail: a.vlasov@npcmr.ru

330


https://doi.org/10.17816/DD
mailto:a.vlasov@npcmr.ru
mailto:a.vlasov@npcmr.ru
https://doi
https://www.researchgate.net/project/GALA-KLIMT

KJTMHVHECKVIE CITYHAN T.3,N°3, 2022 Digital Diagnostics -

DOI: https://doi.org/10.17816/DD108404

Bo3MOXXHOCTH AMArHOCTUKM:
WHHOBALMOHHDbIA NOAXOA B UCNONb30BAaHUU MAarHUTHO-
pe3oHaHCHOU ToMorpadguu nNpu aHeBpuU3Me aopThbl

E. Ko6enes', H.T. Nak', E.3. bobpuxosa', B.10. Ycos?, E.3. Knusep', [.A. Cupota’,
A.M. Yepussckuit!, T.A. BepreH!'

! HauoHanbHblit MeAMUMHCKMIA UCCe0BaTeNbCKUIA LIeHTP UMeHn akafieMuka E.H. Mewankuna, HoBocubupck, Poccuiickas Qeaepauns
2 TOMCKMIA HaLVIOHaSTbHBII UCCTIE[0BATENLCKUI MeAMUMHCKMIA LieHTp, ToMcK, Poccuitckan ®eaepaumst

AHHOTAUNA

B cratbe cooblyaetcs 06 MHHOBALMOHHOM NMPUMEHEHUW MarHUTHO-PE30HAHCHOW ToMorpadum AN1s OnpeseneHus Xupyp-
TUYECKOM TaKTUKW.

ABTOpbI ONUCLIBAIOT CNy4alt 47-NeTHEro naumMeHTa, KOTOPOMY MpOBESU UCCNef0BaHUe METOLOM MarHUTHO-Pe30HAHCHOV
TOMOrpadumn ¢ NOCNeAyoLWMM XMPYPrYecKUM NeYeHWEM aHeBPU3MbI aopTbl. B oTiume ot axokapauvorpadum, 3ToT cnocob
LMarHoCTUKY NO3BOJIAET YBUAETL BCHO FPYAHYI0 a0OpTY, B OT/IMYME OT KOMMbIOTEPHON TOMOrpadguu — NOMOraeT BbISIBUTb W3-
MEHEHNs B CTEHKe aopTbl. C MOMOLLbI0 MarHUTHO-Pe30HaHCHO ToMorpadmm yaanoch OnpefenuTb AUCTaNbHbINA Kpail pe3eK-
umu. NocneonepaumoHHbIiA Nepuos NPOLEN 6e3 ocnoxHeHWH. 1o CMHXPOHW3MPOBAHHBIM C 3NIEKTPOKAPAMOrPaMMON AaHHbIM
NpoBeJieHa OLIeHKA CTPYKTYPHbIX M3MEHEHUIA CTEHKM aopTbl U e€ MexaHU4eCKue CBOUCTBA. BakHo 0TMeTUTb, YTO pe3ynbTaThl
MarHUTHO-Pe30HaHCHON TOMOrpadun KOppPenMpoBanu ¢ pesyNbTaTaMu rMCTONOTMYECKOr0 UCCNe0BaHuUA.

[ins 3 deKTUBHOrO XMPYPruyeckoro NIeYeHUs NaLMEHTOB C aHeBPU3MOIA aopTbl HE0BX0AMMO OnpefensTb CTeneHb W3-
MEHEHWIA B CTEHKE COCyaa.

MarHuTHo-pe3oHaHcHas ToMorpadus CTEHKW aopTbl — NEpCMNEKTMBHOE HaMpaBieHWe B AMArHOCTUKe, TpebytoLuee fanb-
HeMALLero U3y4YeHus B MHOTOLIEHTPOBBIX CCIIEA0BaHMSX.

KntoueBble cnosa: MPT; MarHuTHo-pe3oHaHcHas ToMorpadus; aHeBpM3Ma rpyoHOM aopThbl; CTEHKA aopThbl; KIIMHUYECKMIA
cllyyan.
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Diagnostic challenge:
innovative approach in use of magnetic resonance
imaging in aortic aneurysm

Evgenii Kobelev', Natalya T. Pak', Evgeniya E. Bobrikova', Wladimir Yu. Usov?,
Evgeniy E. Kliver', Dmitriy A. Sirota', Aleksandr M. Chernyavskiy', Tatyana A. Bergen'

1 E. Meshalkin National Medical Research Center, Novosibirsk, Russian Federation
2 Tomsk National Research Medical Center, Tomsk, Russian Federation

ABSTRACT

Here we report a case of technological innovation: the use of magnetic resonance imaging to determine surgical strategy.

Here is a 47-year-old man who underwent an magnetic resonance imaging and subsequent surgical treatment of the aortic
aneurysm. Unlike echocardiography, magnetic resonance imaging enabled us to view the entire thoracic aorta. Unlike computer
tomography, magnetic resonance imaging enabled us to detect changes in the aortic wall accurately. Thus, in this case, the
use of magnetic resonance imaging allowed us to determine the distal resection edge. The patient's postoperative course
was unremarkable. Use of electrocardiogram-synchronized magnetic resonance imaging of thoracic aorta allows detecting
structural changes of the aortic wall and its mechanical properties. It is significant that magnetic resonance imaging results of
the aortic wall correlate with histologic examination.

The extent of changes in the aortic wall must be determined to accurately plan surgical treatment of patients with aortic
aneurism.

Magnetic resonance imaging of the aortic wall is promising for further study in multicenter research.

Keywords: MRI; magnetic resonance imaging; thoracic aneurism; aortic wall; case report.
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