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B3auMocBsi3u Mexxay nokasaTtensMu LeHTpasibHOM
U nepudepuyecKon reMoaMHaMUKN B BO3PACTHOM
acnekre

.B. AHppeeBa, A.C. [puropbeB

PsisaHCKuiIn rocynapcTBeHHBI MeAMLIMHCKUA YHUBEPCUTET MMeHW akapeMuka .M. Maenosa, PsisaHb, Poccuiickas Oepepaums

AHHOTALIMA

06ocHosaHue: 0AHUM U3 aKTyamnbHbIX BOMPOCOB (PyHAAMEHTANbHOW U KIIMHUYECKON MeAULMHbI SBASETCS paHHAS aua-
FHOCTWKA NaTONIOrMYeCcKUX M3MEHEHWI, KOTOPble MOYT NPUBECTU K Pa3BUTUI0 CEpAEYHO-COCYAMUCTIX 3aboneBaHNM.

Llestb: M3yunTb BO3pacTHbIE M3MEHEHWS B CEPLEYHO-COCYAMCTON CUCTEME Y 3L40pOBLIX JIOAeH Bnaroaaps KoMneKcHoM
OLIeHKE B3aUMOCBA3ei MeX/y NoKa3aTenaMu reMoAMHaMUKM U MUKPOLMPKYNIALMMA B Pa3iiMiHOM BO3pacTe.

Memodei: nccnepoatue npoBeaeHo Ha 136 B3pocnbix 06POBONbLAX, HE UMEIOLLIMX KIIMHUYECKUX 1 NabopaTopHbIX Npo-
fIBNeHMIn 3aboneBaHnin cepAeyHO-COCYANUCTOI cucTeMbl. MaTepuan Bbin pasgenéH Ha NATb BO3PACTHBIX rPYMM: OHOLIECKUN
Bo3pacT, | u Il neproabl 3penoro Bo3pacta, MOMXMIION U CTapyeckuin BospacT. MyxumHbl coctaBunn 50,73%, eHWUHBI —
49,27%. MpoBoannmn n3MepeHue noKasaTenei LEHTPaIbHON M NepubepuyecKoi reMoaNHaMUKK C MOMOLLbI0 KOMMPECCHOHHOM
0CLMNOMETPUM BbICOKOO paspeLLeHms, YIbTPa3BYKOBOE AYN/IEKCHOe CKaHUPOBaHWe BETBEW Ayrv aopThl, 3X0Kapauorpadmio,
npoby c peaKTUBHOW rMNepeMMeEN Ha nneyeBol apTepuu. MoKasaTenn MUKPOLMPKYNALMM B KOXE YKA3aTeNbHOro Masbua
NpaBoOi KUCTW MccnefoBanu ¢ NOMOLLbI0 N1a3epHOro JonMn/epoBcKoro ¢rioyMeTpa o U nocie TpegmMui-TecTa. LUudposele
JaHHble 0bpabatbiBanm METOAAMM BapUaLMOHHOW CTaTUCTUKU C MOMOLLbIO NaKeTa cTatucTuyeckux nporpamMm JASP 0.16.4.0.

Pe3ynbmamei: ycTaHOBNEHO BO3PACTHOE CHUMKEHUE MOKa3aTesiell KOXHOW MUKpoLmpKynsaummn. OTMeYeHa BblpaXeHHas
CTaTMCTUYECKas 3aBMCMMOCTb M3MEHEHWS NMOKa3saTeneil MUKPOLMPKYNALMY nocne GU3nYecKoi Harpy3ky B rpynnax noxuno-
ro 1 cTapyeckoro Bo3pacTa. llokasatenu dpakuum BeIbpoca NEBOro Xey[oyKa cepaua, CepAeyHoro Bbibpoca, cepaeyHoro
WHAEKCA, YAapHOro 00bEMa, YOapHOro MHAEKCA C YBENIMYEHWEM BO3pacTa NPOrpeccMBHO CHUMANMUCh, UACTONMYECKOE apTe-
puanbHoe faBneHue yBeNMuMBanock; NoAaTIMBOCTb COCYAMCTON CTEHKU NeYeBOi apTepUn CHUKanach, obluee 1 yaensHoe
nepudepuyecKoe CONpOTMBNIEHUE MOBbIWAMCh. [NoKas3aTenn KpoBOTOKA B 06LUMX COHHbIX apTepusx (AuaMeTp, NMHenHas
1 06bEMHas CKOPOCTb KPOBOTOKA) YMEHBLUANNCh, MHAEKC PE3UCTEHTHOCTM M TOMLLMHA KOMMIIEKCA MHTUMa—Meana YBEU4m-
Banuch. MNokasaTenn KpoBOTOKA B MO3BOHOYHBIX apTepUAX (IMHENHas M 06BbEMHasA CKOPOCTb KPOBOTOKA), NOKa3aTenu obLero
NPUTOKa KPOBU K rONIOBHOMY MO3rY NMPOrpecCMBHO CHUXANWUCh C BO3pacToM. [ToKa3aTenin peakTMBHOM rnepeMim ¢ Bo3pac-
TOM TaKKe CHUKanMCb. BbisiBNeHa 3aBUCMMOCTb HEKOTOpbLIX NOKa3aTeseli 0T nosa.

3aknoyeHue: ¢ yBenuMueHWeM Bo3pacTa Yy 3A0POBLIX JIOAEN MPOMCXOAAT U3MEHEHUs MOKa3aTesiel LEeHTpanbHoOM U ne-
pubepnyecKoil reMOAMHAMUKY, KOTOPLIE HE MPUBOAAT K PasBUTUI0 CEpAEYHO-COCYAMUCTbIX 3aboneBanuii. BospacTHble u3-
MEHEHMS MaKpO- U MUKPOLMPKYNALMWA HauydwmuM 06pa3oM BbISBASIOTCA NpW GYHKUMOHANBHBIX HAarpy3ouHbIX TecTax, UX
Heobx0AMMO YuMTHIBATH B KIIMHUYECKOW NPaKTUKE KaK NpOSBNEHUe HOPMaTbHOTO MPOLecca CTapeHus.

KnioueBble cioBa: reMoanHaMuKa; MUKPOUKNPKYNALNA; BO3PACTHbIE U3MEHEHUA.
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Correlations and age-related changes in central
and peripheral hemodynamic parameters

Irina V. Andreeva, Alexey S. Grigorev

Ryazan State Medical University named after Academician I.P. Pavlov, Ryazan, Russian Federation

ABSTRACT

BACKGROUND: One of the current issues of fundamental and clinical medicine is the early diagnosis of pathological changes
that may lead to the development of cardiovascular disease.

AIM: The study aimed to investigate age-related changes in the cardiovascular system in healthy individuals by a
comprehensive assessment of the correlations between hemodynamic and microcirculatory parameters at different age.

METHODS: The study was conducted on 136 adult volunteers with no clinical or laboratory manifestations of cardiovascular
disease. The material was divided into five age groups: adolescence, | and Il periods of adulthood, old age, and senile age. Males
and females accounted for 50.73% and 49.27%, respectively. Central and peripheral hemodynamic parameters were measured
using high-resolution compression oscillometry, ultrasound duplex scanning of aortic arch branches, echocardiography, and
reactive hyperemia test on the brachial artery. Microcirculation indices in the skin of the right index finger were studied using
a laser Doppler flowmeter before and after the treadmill test. The digital data were processed by the methods of variation
statistics using the JASP 0.16.4.0 statistical software package.

RESULTS: An age-related decrease in skin microcirculation indices was observed. A significant statistical dependence of changes
in microcirculation indices after physical activity in the groups of old and senile age was found. Left ventricular ejection fraction,
cardiac output, cardiac index, stroke volume, and stroke index progressively decreased with increasing age; diastolic blood pressure
increased; pliability of the brachial artery vascular wall decreased; total and specific peripheral resistance increased. Blood flow
indices in the common carotid arteries (diameter and linear and volumetric blood flow velocity) decreased, whereas resistance index
and intima-media thickness increased. Blood flow indices in vertebral arteries (linear and volumetric blood flow velocity) and indices
of total blood flow to the brain progressively decreased with age. In addition, the dependence of some indices on gender was revealed.

CONCLUSIONS: With increasing age in healthy people, changes in central and peripheral hemodynamic parameters occur,
which do not lead to cardiovascular diseases. Age-related changes in macro- and microcirculation are best detected during
functional stress tests and should be considered in clinical practice as a manifestation of the normal aging process.

Keywords: hemodynamics; microcirculation; age-related changes.
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Cospanue ONTUMU3UPOBAHHOI0 KaJibKysnfTopa
AN KQYeCTBEHHOM OLLeHKM PUCKa nepesioMOB Ha (I)OHE
ocTeornopo3a AJid HaceJsieHUAa ropoaa Mockabl

3.P. AptiokoBa, H.[. Kyapssues, E.O. UkpsaHHukos, A.B. Tutosa,
M.K. banawos, A.B. [eTpsnKuH

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

AHHOTALIMA

06ocHosaHue: nns NOCTaHOBKM AnarHosa «octeonopo3» (Of1) u onTMMM3aLmMM KonMYecTBa NaUMEHTOB, KOTOPLIM Heob-
XOAMMO BbINOSIHUTL PEHTTEHOBCKYH JEHCUTOMETPUIO, PEKOMEHL0BaH MHCTPYMeHT FRAX — oueHka 10-neTHero pucka nepe-
noMoB. B cuny paaa obcToATeNbCTB MHTErpaums nosHoUeHHoro MHcTpyMeHTa FRAX B umdpoBble KoHTypbl [lenaptameHTa
34paBooxpaHeHns ropoja MockBbl 3aTpyaHeHa.

Lleste: paspabotatb Kanbkynstop 10-neTHel BEPOATHOCTM OCTEOMOPOTUHECKWX NEPENoMOB A ONTUMU3ALMW MapLupy-
TU3aUmMKM NauMeHToB Ha obcneoBaHme.

Memodsi: ana co3panus ontummusupoBaHHoro Kanbkynstopa HF (Half-FRAX) 3a ocHoBy 6bin B3AT MHCTpyMeHT FRAX
ot Leddunackoro yHuBepcuTeTa, KOTOpBIA pa3paboTaH Ha OCHOBAHUW pe3ynbTaToB MOMYNSALMOHHBIX UCCnefoBaHui Poc-
cuiickuii epiepaumn. B KanbKynaTop OLEHKW pUCKa ObiK BKIIOYEHBI BCe AaHHbIE, OTMEYEHHbIE B OPUrHaNbHOM anropuTMe
FRAX: non, Bo3pacT, pocT, Bec, T-KpUTepui (Mpy Hanmumm), a TaKke ApYrue BaXkHble MapaMeTpbl: NEpPesioMbl B aHaMHE3e,
nepenioMbl besipa y poauTenei, KypeHue, NPpUEM rlOKOKOPTUKOMAOB, PEBMAaTOMAHbINA apTPUT, BTOPUYHBIA OCTEONOPO3, NPUEM
ankorons. PaspaboTtaH 1 peanu3oBaH anroputM B3aMMoAencTBusa ¢ cantoM FRAX ans BepudmMKaLmm KpUTUHECKUX YPOBHEV
CTpaTUdUKaLMM NALMEHTOB NYTEM MHOTOKPATHOrO NMOC/eJ0BaTeNIbHOro Nepebopa pasnnyHbIX CoYeTaHW Ha YPOBHE Npejena
TOYHOCTM M3MepeHUit: HaeKca Maccel Tena (UMT) (auckpetusaums 0,1) n Bo3pacta (amckpetusaums 1 rod). 3a noporoeble
3HaYeHUs NMPUHATBI JaHHbIE, MOYYEHHbIE U3 KITMHUYECKUX PEKOMEHALMA.

Pesynemamel: npu peanu3aumn pa3paboTaHHOro anroputMa NyTéM MOLENMPOBAHWUA PasfiMyHbIX coyeTaHuii UMT,
T-kputepus u daktopos pucka (PP) nokasaHo, Yto oTcyTcTBME Y eHWwMH OP, UMT 6Gonee 25 (BepxHss rpaHuLa HOpMbl)
rapaHTUpOBaHHO MCKIKOYAIOT NoMajaHue B «OPaHKEBYK 30HY», rae HeobXxoauMOo BbiMosHEHWE AeHcuToMeTpuu. TokasaHo,
yto y MyxumH MMT He saBnsanca OP. B cnyyae Hanmums OP dopmupyeTca pekomeHzaums: «llaumeHTy cnefyet obpaTuTbes
K cneumanucty». Mpu otcytctum T-kputepus, Ho BbisBeHun OP — «[laumeHTy nokasaHo NpoBefeHUe LEHCUTOMETPUMY.
AHanornyHele pesynbTaThl ObIIM M B 3aKIIOYEHUM IS JKEHLLMH MU Tex Xe nokasatensax. Mpu otcytcteum OP u T-kputepum
bonee (-2,5) yKasblBaeTCs «HU3KMIA GaKTOp PUCKa NepenoMar» Kak AN MyXUMH, TaK U AN HEHLLMH.

3arnoyenue: paspaboTaH oNTUMM3NPOBaHHBIN KanbKynsTop 10-neTHel BeposTHOCTM OCHOBHbIX nepenomos npu O HF
(Half-FRAX), KoTopbI NO3BOAMT ONTUMM3MPOBATL MapLUPYTM3aLMI0 NALMEHTOB [N NPOBEAEHUS AEHCUTOMETPUYECKUX UC-
Cnefi0BaHuiA, YTO B CBOK 0Yepefib COKPATUT Harpy3Ky Ha OTAENIeHUs NIy4eBO AMarHOCTUKU B I. MockBe M B TO Xe BpeMms
N03BOSIUT CBOEBPEMEHHO HaMpaBMTb MaLMEHTOB Ha KOHCYNbTALMI0 K COOTBETCTBYIOLLMM KIIMHUYECKUM cneumnanmcTam. Half-
FRAX uHTerpupoBaH B umdposyto nnatdopmy «Octeonopos» (https://telemedai.ru/cifrovaya-platforma-osteoporoz/half-frax).

KnioueBble cioBa: 0CTEONOPO3; MUHEpPasibHasA MIOTHOCTb KOCTH; AeHcuToMeTpus; FRAX.
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Optimized calculator for a qualitative risk assessment
of osteoporotic fractures for the population of Moscow

Zlata R. Artyukova, Nikita D. Kudryavtsev, Egor 0. lkryannikov, Anna V. Titova,
Maksim K. Balashov, Alexey V. Petraikin

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

ABSTRACT

BACKGROUND: The FRAX tool (a 10-year fracture risk assessment) is recommended to diagnose osteoporosis and optimize
the number of patients who need to undergo X-ray densitometry. Due to various circumstances, the integration of a full-fledged
FRAX tool into the digital circuits of the Moscow City Health Department is problematic.

AIM: The study aimed to develop a calculator of the 10-year probability of osteoporotic fractures to optimize the routing of
patients for examination.

METHODS: An optimized Half-FRAX calculator was created based on the FRAX tool from the University of Sheffield, which
was developed using the results of population studies of the Russian Federation. All data used in the original FRAX algorithm,
i.e. sex, age, height, weight, and T-criterion (if available) and other important parameters such as a history of fractures, parental
hip fractures, smoking, rheumatoid arthritis, secondary osteoporosis, and glucocorticoid and alcohol intake were included in
the risk assessment calculator. An algorithm for interaction with the FRAX website was developed and implemented to verify
critical levels of patient stratification by multiple consecutive enumerations of different combinations of body mass index (BMI)
measurements (0.1 discretization) and age (1-year discretization). Data from clinical guidelines were taken as thresholds.

RESULTS: When implementing the developed algorithm by modeling various combinations of BMI, T-criterion, and risk
factors (RF), the absence of RFs and BMI >25 (upper limit of normal) in women was shown to guarantee the exclusion from
the “orange zone” where densitometry should be performed. In men, BMI was not a RF. If a RF was present, a patient was
recommended to consult a doctor. If no T-criterion was present, but a RF was detected, the patient was indicated for densitometry.
Similar results were reported for women with the same indices. In the absence of the RF and with a T-criterion >-2.5, low fracture
risk factor was indicated for both men and women.

CONCLUSIONS: An optimized Half-FRAX calculator for the 10-year probability of major osteoporotic fractures was
developed, which may optimize the routing of patients for densitometry and reduce the burden on radiology departments in
Moscow. This will allow patients to be timely referred to the clinical specialists for consultations. Half-FRAX is integrated into
the Osteoporosis Digital Platform (https://telemedai.ru/cifrovaya-platforma-osteoporoz/half-frax).

Keywords: osteoporosis; bone mineral density; densitometry; FRAX.
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TeneMeauUUHCKOe HabnoaeHue
y NauUeHToB C BOCNAJIMTE/IbHbIMM
3aboneBaHUAMMU KULLEYHUKA

N.A. AxmepsaHosa', 10.00. Llymckas' 2, M.I. MuauakaHsH'

! MepBblit MOCKOBCKMIA FOCYAapCTBEHHbI MeAMUMHCKMIA yHuBepcuTeT umMenn U.M. CeyeHoa, Mocksa, Poccuiickan Oeaepaums
2 HayuHO-NPaKTUYECKIIA KIIMHUYECKMIA LIEHTP AMAarHOCTUKM 1 TeNleMeAULMHCKUX TexHonormiA, Mocksa, Poccuiickas Qepepauns

AHHOTALIMA

BocnanutenbHele 3aboneBaHus KuwweyHuKa (B3K) — rpynna Hosonorui, BKitoYatowan bonesHb KpoHa 1 A3BeHHbIN KO-
vT. [laHHble 3aboneBaHNs He TONBKO MPUBOJAT K YXYALIEHWI0 COMATUMECKOr0 COCTOSHUS NaLMEHTa, HO U BbIPaXKEHHO CHU-
JKalT KauecTBO XM3HU. B HacTosLlee Bpems 3aTpaThl 34paBoOXpaHeHUs Ha BefeHue naumeHToB ¢ B3K HeyknoHHo pactyt
M 4acTO accoLMMPOBaHbI He TONBKO C HeoOXOAMMOCTHIO NpoBeAEHUA 00CNeA0BaHUA U Tepanuu LOPOroCTOALLMMM Mpena-
paTaMm, HO W C He3arnjaHWpPOBaHHbIMM PacxofaMW PecypcoB 3[paBOOXPAHEHUS: BHEMIAHOBbIE KOHCYNbTaLWUK, SKCTPEHHbIE
rOCNMTanM3aumm, XMpyprudeckne BMeLLATENbCTBA. YXYALLEHNE COCTOSIHUS MaLMEHTOB MOXET BbiTb CBA3aHO B TOM uYKCIie
M C caMoCToSATeNbHOW OTMEHOW Tepanuu Ha QOHe HopManu3auuW camoyyBcTBUS. [lepCneKTUBHBIM ABASETCA MPUMEHEHWE
TeneMeamUMHCKuX TexHonorun (TMT) ana noppepxanusa pemuccun B3K, ynyudweHns npuBepieHHOCTU Tepanuu, CHUXEHUS
YacToTbl BHEMAHOBLIX BU3WTOB B KIIMHUKY W 3aTpaT Ha neyenune ocnoxHeHuit B3K (B Tom uncne xupypruveckux). MposeaeHa
oLeHKa 3 eKTUBHOCTM M NpeuMyLLecTB Ucnonb3oBaHua TMT y naumeHToB ¢ B3K B cpaBHeHMM CO CTaHAAPTHBIM OYHLIM
HabntopeHueM. Mouck nuTepaTypbl, COOTBETCTBYIOLLEN TeMe 0030pa, NMpoBoauncs B base faHHbIX PubMed. OTobpaHbl pa-
B0TbI, B KOTOPbIX OLEHMBaNack 3GMEKTUBHOCTbL TeNEMEAMLMHCKOrO BMeLLaTenbCTBa cpeamn nauneHtoB ¢ B3K B cpaBHeHuw
C FPYNMom CTaHAapPTHOro 04HOro Habnoaenns. Kputepuamu oLeHMBaHUA SBRANNCH: CTENeHb aKTUBHOCTM 3ab0NieBaHus, pUcK
peunavea B3K, kauecTBo M3HM NaLMEHTOB, MPUBEPKEHHOCTb TEpanuK, 3aTpaThl Ha 34paBOOXPAHEHME M YaCcTOTa MoceLle-
HUN MEJMLMHCKUX yUpexaeHui. TeneMeMUMHCKOE BMELLATENbCTBO NPOBOAMNOCL NMYTEM MCMONb30BaHWsA cetn VHTepHerT,
MOOMIBHBIX NPUNOXEHUH, Pa3NNYHBIX TeNeMeanUMHCKUX nnatdopM, SMS-coobiuenuii u TenedoHHbIX 3BOHKOB. [pynnbl Te-
neMeaMLMHCKOro HabnlAeHNUs Noslydanu LOCTYN K 00y4aloLmuM MaTepuanaM, a TakiKe BO3MOKHOCTb OHMAiH-KOHCYNbTaLmumn
CO CMeLMan1cToM Mo 3anpocy, NPOXOAWIM aHKETUPOBaHWE MO OLEHKe aKTUBHOCTM 3aboneBaHus, NPUBEPIKEHHOCTU MeaMKa-
MEHTO3HOM Tepanuu, Ka4yecTBa XM3Hu 1 T.4. CTeneHb aKTMBHOCTU M puck peumamea B3K, a Takke ypoBeHb NMPUBEPIKEHHOCTM
TEpanuu He UMENM CYLLECTBEHHBIX Pa3fuymMii B rpynnax TeNeMeAuUMHCKOTO BMeLIATeNbCTBa W CTaHLAPTHOr0 OYHOro Ha-
bnoneHus. B uccneposahum L. Pang 1 coaBT. NoKa3aHo, YTO Ka4eCTBO JKMU3HW MALMEHTOB B rpynmne TenemMeauLMHCKOro BMe-
watenbcTea bbino goctoepHo Bbiwe (p=0,03) [8]. LpyrM npenMyLLECTBOM WUCMONb30BAHUA TENEMEANLIMHCKUX TEXHONOTUI
AIBNSAETCA NpefocTaBieHue focTyna K obyvaiowmmM matepuanam o B3K, a Takke BO3MOXHOCTb AMCTAHLMOHHOTO KOHTaKTa
C Nevyalum BpayoM. [onyyeHne naumeHTOM MHTEpecytoLei MHdopMaLMKM No Mepe HeobXo4MMOCTU YMeHbLUIAeT NOTPEeBHOCTL
BO BHEMIAHOBBIX MOCELLEHNAX MEAULMHCKUX YUPEXAEHMIA, YTO B CBOK OYepefb CHUMNAET 3aTpathl HA OpraHU3auuio Meau-
LMHCKOM nomoLwm bonbHbIM ¢ B3K. Mcnonb3oBanne TMT no3sonseT KOHTpONMpoBaTh akTMBHOCTL B3K TaK e addeKTuBHoO,
KaK W 04HOe HabnofieHue, YyyLLaeT KauecTBo Xu3HK naumenToB ¢ B3K 1 no3BonsieT yMeHbLUIMTL 3aTpaThl 3ApaBo0OXpaHeHus
Ha OpraHM3aLMi0 NOMOLLYM NaLMEHTaM C YKa3aHHbIMU 3ab60/1eBaHMAMM 33 CHET CHUMXEHWUA YaCTOTbl BHEMIAHOBLIX NOCELLEHMUIA
Bpaya ¥ NpOBEAEHUS UNMLLHUX JONOSHUTENbHBLIX 06CNeA0BaHMIA.

KnioueBble cnoBa: TenemMeanUmHa; TENEeMOHUTOPUHT; eHealth; BocnanutenbHble 3a601€BaHMSA KMLIEYHMKA.
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Telemedical follow-up in patients with inflammatory
bowel diseases

Dina A. Akhmedzyanova', Yuliya F. Shumskaya' 2, Marina G. Mnatsakanyan'

1.M. Sechenov First Moscow State Medical University, Moscow, Russian Federation
ZResearch and Practical Clinical Center for Diagnostics and Telemedicine Technologies, Moscow, Russian Federation

ABSTRACT

Inflammatory bowel diseases (IBDs) represent a group of nosologies including Crohn’s disease and ulcerative colitis. These
diseases lead both to the deterioration of the patient’s physical condition and to a pronounced decrease in the quality of life.
Currently, healthcare costs of managing patients with IBDs are steadily increasing and are commonly associated with the
need for examinations and therapy with expensive drugs and unplanned expenses of healthcare resources for unscheduled
consultations, emergency hospitalizations, and surgical interventions. Deterioration of patients’ condition may be associated
with self-cancellation of therapy after normalization of the state of health. The use of telemedical technologies (TMTs) is
promising for maintaining remission of IBDs, improving adherence to therapy, and reducing the frequency of unscheduled
visits to the clinic and the cost of treating IBD complications (including surgery). The efficiency and benefits of TMTs in patients
with IBDs were assessed in comparison with standard face-to-face follow-up. A literature search relevant to the review was
conducted in the PubMed database. Papers were selected that assessed the efficiency of telemedical interventions among
patients with IBDs as compared to the standard face-to-face follow-up group. The evaluation criteria included the degree of the
disease activity, risks of IBD recurrence, quality of life of patients, adherence to therapy, healthcare costs, and frequency of visits
to healthcare facilities. Telemedical interventions were conducted using the Internet, mobile applications, various telemedical
platforms, SMS messages, and phone calls. The telemedical follow-up groups received access to educational materials and
online consultations with a specialist upon request and completed questionnaires to assess disease activity, adherence to
therapy, and quality of life. The degree of IBD activity and risk of recurrence and the level of adherence to therapy did not differ
significantly between the telemedical intervention and standard face-to-face follow-up groups. The study by L. Pang et al.
showed that the patients’ quality of life in the group of telemedical intervention was significantly higher (p=0.03) [8]. Another
advantage of using TMTs is the provision of access to educational materials about IBDs and the possibility of remote contact
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with the treating physician. The patient’s ability to obtain necessary information reduces the need for unplanned visits to
medical facilities and the cost of organizing medical care for patients with IBDs. The use of TMTs allows to monitor IBD activity
as effectively as face-to-face follow-up, improve the patients’ quality of life with IBDs, and reduce costs for organizing care

for patients with these diseases by decreasing the frequency of unscheduled visits to the doctor and conducting unnecessary

additional examinations.

Keywords: telemedicine; telemonitoring; eHealth; inflammatory bowel diseases.
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ABTOM&TMBMPOB&HHbIﬁ AJITOPUTM AUArHOCTUKM
KpOBOTE‘IEHMﬁ U3 XXeNyao4HO-KULUEYHOro Tpakrta

A.B. byabikvHa

Poccuitckuit HaumoHanbHBIl UccneoBaTeNbCKU MeMUMHCKMIA yHuBepcuTeT uMenu H.W. Muporoea, Mocksa, Poccuitckas ®epepauuns

AHHOTALIMA

06ocHosaHue: xenyaouHo-kuieyHoe kpooTeueHne ((KKK) sBnsetcs ocnoHeHMeM MHOXecTBa 3aboneBaHuin eny-
L0YHO-KuLeyHoro TpakTa (KKT) (3po3uBHO-A3BEHHbIE NOpaXEHNS, COCYAUCTbIE ManbhopMaLmK, UBEpPTUKYbI, ONyXoeBble
3abonesanus 1 Ap.). B passutbix ctpaHax yposeHb netanbHoctn ot KK coctanset ot 5 po 15%, a B rpynne naumeHToB
C TAXKENBIM peLmanBMpYIOLLIMM KpoBoTedeHWeM pocturaet 30-40%.

Llens: co3paHne aBTOMaTU3MPOBAHHOTO aNifOPUTMa AMArHOCTUKU NALMEHTOB C JEeJTy04HO-KULIEYHBIMU KPOBOTEYEHNSAMM.

Memodbi: ¢ MOMOLLBI0 MHXEHEPUM 3HAHWUN U3BNEYEHBI TEDMUHBI U CBA3M MEXAY HAMU U3 HAy4HOW JUTepaTypbl Npes-
MeTHol obnact KK. Mocne cornacoBaHus ¢ aKcnepTamm UHGOpMaLUMs 0 AMarHOCTVKe U neveHuu naumeHToB ¢ KK yno-
psagoumnBanack B TabsmyHoM pepaktope MS Excel. [Ins noctpoeHus npasun no nokanusaumun KKK B uccnegoBanne o
AaHHble uctopuit bonesHeii 280 nauueHToB B Bo3pacte 2094 net (61 [44; 74]), 47,5% 13 KOTOPBIX KEHLLMHBI, OCTajlbHble —
MyXuuHbl. [laHHbIe NaumeHTbl Npoxoaunu auarHoctuky u nedenne B F'KB N® 31 3a nepuop 2008-2021 rogos. [ins nposepku
paboTbl anroputMa UCNOJb30BaHbl aHHbe UCTOpui bonesHen 514 naumentoB B Bo3pacte 20-96 net (62 [46; 74]), 57%
13 KOTOPbIX MYXUWHBI, OCTalNbHbIe — MeHLWMHbI. MccnesyeMble nauneHTbl NPOXOAWN AMarHocTuKy W nedvenue B KB N2 17
n TKb N2 31 B 2008-2022 ropax. Mo KaxaoMy 0b6beKTy uccnenoBaHUs UMEIOTCA AaHHble 0 37 npu3Hakax, 19 U3 KoTopbix
KnuHu4yeckue, 3 — nabopatopHble u 15 — aHpockonuueckue. CTaTMCTUYECKUIA aHANM3 AaHHbIX NPOBEAEH C UCMOSIb30BaHN-
€M MporpamMMHoro naketa Statistica 13, a3bika nporpamMmupoBatms R Project u oHnanH-Kanbkynstopa GraphPad. MNporpamm-
Has peanu3aums NosTy4eHHOro anropuTMa OCYLLECTBEHa C MOMOLLBIO A3bIKa MporpamMMupoBanus JavaScript.

Pe3ynbmamei: ¢ NOMOLLBIO MOMHOMUHANBHON NOTUCTUYECKON Perpeccun cosgaH anroput™ auddepeHumnansHoi ana-
rHocTuku KKK no npengaputenbHoii NoKanm3auum UCTOYHUKA KpoBoTedeHus. MMes flaHHble BOCbMM KIIMHUKO-NabopaTop-
HbIX NOKa3aTenen ¢ BEPOATHOCTLH), MOXHO OMPeAENUTL NPeABapUTENbHYIO0 JIOKANM3aLMI0 UCTOYHUKA KPOBOTEUEHMS: BEPOSIT-
HOCTb JIOKanM3aumn KpoBoTedeHus B BepxHUX otaenax KT coctaenset 84%, 95% moseputesibHbi MHTepBan (AU) [78%;
89%], B cpepHux otnenax KT — 84%, 95% [N [74%; 91%] n BeposTHOCTL JIOKaNM3aLMM KPOBOTEYEHMS B HUMKHMX OTAENaX
KT — 75%, 95% 0N [69%; 80%]. PaspaboTaH 1 peanusoBaH B BUe web-cepBuca UTOMOBbIN anropuT™ NOAAEPHKN NPUHATUS
KIIMHUYECKMX peLueHni npv BeaeHun naumenTos ¢ KK (sergisa.smrtp.ru/medical/edit.html), pabotatowmii ¢ apderTMBHOCTBI
92,2%. MocnepoBaTenbHOCTbL AeMCTBUIA paboTbl anropuTMa auarHocTukK kposoTeuenuid u3 KT cnepyrowwas.
1. MonyyeHune KNMHUKO-NabopaTopHbIX MPU3HAKOB MauueHTa ¢ nogo3peqneM Ha KK.
2. OnpepneneHue xapakTepa KpoBoTeYeHUSA (ABHOE / CKPBITOE) HA OCHOBE [aHHbIX IUTEPaTypbl, ONpeAeneHne CTeneHu Ta-
JKECTM KpoBOMoTepu (nérkas / cpenHss / TAxeEnan) Ha ocHose Knaccudmkaumm AN, Topbaluko, onpeeneque npeaBapu-
TeNbHOM JIOKanu3auum kposoTedeHus (BepxHuii otaen KT / cpeHUi / HUKHWIA) Ha OCHOBE PErpeccoHHOr0 YPaBHEHMS.
PekoMenzaumm no Bbibopy MeToAa UCCe0BaHUA HA OCHOBE MPOAYKLMOHHBIX NPABU U SKCNEPTHBIX MHEHUH.
Monyd4eHne 3HAOCKOMMYECKUX NPU3HAKOB.
OnpepeneHue NIOKanM3aLUMm U UCTOYHMKA KPOBOTEYEHWS HA OCHOBE MPOAYKLUMOHHBIX NPaBuI.
PekomeHpaumm no octaHoBke / npodunaktuke KK Ha ocHoBe AaHHbIX IMTEpaTypbl M 3KCNEPTHBIX MHEHUN.
3aknoyenue: Bnepsble B Poccuitckoit Defepaumm paspaboTaH anroputM Mo AepHKW NPUHSTUS KIIMHUYECKUX PeLLeHUid
ans sefequs naumenTtoB ¢ KK ¢ yuéToM xapakTepa KIMHUYECKUX MPOSBEHMIA, CTEMNEHN TAXKECTU KPOBOMOTEPU U MPUYMHBI
KPOBOTEYEHWS, OCHOBAHHbINA Ha 3KCMEPTHBIX MHEHUAX, NPOAYKLMOHHBIX MPaBUNax M C UCTONb30BaHWEM MOIMHOMUHANBHOM
NOTUCTMYECKON perpeccuu. [laHHbIN anropuT™ No3BosSeT Npesnonaratb NpeLBapuTesIbHY NOKaIN3aLmMio UCTOYHUKA KpoBO-
TEYEHMs, peann3oBaH Kak web-cepBUC U MOXET ObiTb BCTPOEH B MeMLIMHCKYI0 MH(OPMALMOHHYI0 CUCTEMY Ha aBTOMATU3U-
poBaHHoe pabouee MecTo (APM) Bpaua-xupypra, APM Bpaya-3Hpockonucta u APM Bpaya-racTposHTeponora Ans NoLAepx-
KM NPUHATUA KIIMHUYECKUX peLleHnin npu BeaeHumn naumeHTos ¢ HKK.

Al

Kniouesbie cnosa: KT; enynouHo-kuweuHbiii TpakT; HKK; enynouHo-KuweyHoe KpOBOTEYEHME; NOrMCTMYECKAN
perpeccus; aBToMaTU3MpoBaHHbIi anroputyM; CINMKP; cucteMa nogAepiKKuU NPUHATUA KIMHUYECKUX PELLIEHNA.
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Automated algorithm for diagnosing gastrointestinal
bleeding

Anna V. Budykina

N.I. Pirogov Russian National Research Medical University, Moscow, Russian Federation

ABSTRACT

BACKGROUND: Gastrointestinal bleeding (GIB) is a complication of many diseases of the gastrointestinal tract (GIT),
including erosive and ulcerative lesions, vascular malformations, diverticula, and tumors. In developed countries, the GIB
mortality rate ranges from 5% to 15%, reaching 30%-40% in the group of patients with severe recurrent bleeding.

AIM: The study aimed to develop an automated diagnostic algorithm for patients with GIB.

METHODS: Knowledge engineering is used to extract terms and their relationships from the scientific literature related to
the GIT. After agreement with the experts, information on the diagnosis and treatment of patients with GIB was arranged using
a MS Excel spreadsheet editor. For building GIB localization rules, the study included data from histories of 280 patients aged
20-94 years (61 [44; 74]); of these, 47.5% were women, while all others were men. The patients were diagnosed and treated
at the Municipal Clinical Hospital No. 31 between 2008 and 2021. For testing the algorithm, data from histories of 514 patients
aged 20-96 years (62 [46; 74]) were used; of these, 57% were men, while the rest were women. The patients under study were
diagnosed and treated at the Municipal Clinical Hospital No. 17 and the Municipal Clinical Hospital No. 31 between 2008 and
2022. For each study subject, data were available on 37 signs, including 19 clinical, 3 laboratory, and 15 endoscopic signs.
Statistical data analysis was performed using the Statistica 13 software package, R Project programming language, and
GraphPad online calculator. The software implementation of the algorithm was performed using the JavaScript programming
language.

RESULTS: Using polynomial logistic regression, an algorithm for differential diagnosis of GIB according to the preliminary
localization of the bleeding source was developed. Having the data from 8 clinical and laboratory parameters with probability,
a preliminary localization of the bleeding source may be determined. Thus, the probability of bleeding localization in the
upper, middle, and lower GIT accounts for 84% (95% Cl [78%; 89%I), 84% (95% ClI [74%; 91%]), and 75% (95% CI [69%; 80%]),
respectively. A final algorithm to support clinical decision-making in the management of patients with GIB (sergisa.smrtp.ru/
medical/edit.html) was developed and implemented as a web-service, working with 92.2% efficiency.
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The sequence of operations of the algorithm for diagnosing GIB is as follows:

1. Obtaining clinical and laboratory signs of a patient with suspected GIB.

2. Determining the nature of bleeding (overt/occult) using literature data, assessing the severity of bleeding (mild/medium/
severe) based on Gorbashko classification, and detecting the preliminary localization of bleeding (upper/middle/lower GIT)
by regression equation.

Providing recommendations for selecting a research method based on production rules and expert opinions.

Obtaining endoscopic signs.

Determining the localization and source of bleeding using the production rules.

Providing recommendations for stopping/preventing GIB based on literature and expert opinions.

CONCLUSIONS: An algorithm to support clinical decision-making for the management of patients with GIB, considering the
nature of clinical manifestations and the severity and the cause of bleeding based on expert opinions, production rules, and
polynomial logistic regression, which allows to assume a preliminary localization of the source of bleeding, was developed
for the first time in the Russian Federation. The developed algorithm is implemented as a web-service and may be integrated
into the medical information system at the automated workstation of a surgeon, an endoscopist, and a gastroenterologist to
support clinical decision-making in the management of patients with GIB.

Al LI

Keywords: GIT; gastrointestinal tract; GIB; gastrointestinal bleeding; logistic regression; automated algorithm; CDSS; clinical

decision support system.
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JleyebHas yyéba — opraHuM3aLMOHHAsA TEXHOJNOrus
3aBTPaLUHEro AHA

A.B. Bopobbesa, M.A. AkyLumH

HaumoHanbHbli Hay4Ho-UCCNeA0BaTENBCKUI MHCTUTYT 0bLecTBEHHOro 3A0poBbs MMeHn H.A. Cemaluko, MockBa, Poccuitckas ®epepauus

AHHOTALMA

Ob6ocHoeaHue: cornacHo AaHHbIM BO3, rnobanbHoe noctapeHne HaceneHus — OCHOBHas TeHAEHUMs Pa3BUTMA CoBpe-
MeHHOro obLiecTBa Ha nnaHete. 1o NPOAOMKUTENBHOCTH XM3HM rpaxaaH Poccus 3aHuMaet 116-e Mecto B Mupe. Pa3pabor-
Ka W peanu3auumsa Mep, HanpaB/eHHbIX Ha COXpaHeHWe TPyAO0CMNOCOBHOro HaceneHus cTpaHbl U TOPMOXKEHWE CIIOMMBLUENHCSA
TEHLEHLMM NOCTapeHUsa HaceneHus ¢ GOKYCOM Ha NOBbILLEHWE 0XKMAAEMOW NPOLOSIKUTENBHOCTY XU3HK, NposBniseTcs B Ha-
LMOHaNbHBIX NPOEKTaX, TaKKUX Kak «3apaBooxpaHeHue» U «J[lemorpadusa». PaspaboTtka n BHepeHue 3n0poBbecheperaroLLeil
TEXHOI0rUM MO NPOANEHNI0 3QDEKTMBHOrO NPOPEeCcCMOHaNLHOrO A0/roNeTUA MeaULMHCKMX pabOTHUKOB CTapLUMX BO3pacT-
HbIX FPYNN COXPaHUT MX KaK TPYA0BOM Pecypc CTPaHbl, YTO UCKIIOYUT S3KOHOMUYECKWE NOTepy rocyaapcTea.

Lleste: onpeaennTb 3HaUMMOCTb OTAENbHbIX HAKTOPOB PUCKA, BAUSIOLLMX Ha npodeccuoHanbHoe 3ddeKTMBHOE [ONToNe-
THe Bpayei, U chopMMpOBaTb KOMMJIEKC MEPOMNPUATHIA, HaNpaBAEHHbIX Ha NPOSIOHraUMi0 NpogecCcUoHaNbHbIX KOMMETEHLMIA
Bpayeli CTapLUMX BO3PACTHbIX rpyn.

Memodel: B naHHOM WUcCnef0BaHUM eaMHMLA HAabNIOAeHNs — BpaY, OKa3blBaloLLMiA MeAMLIMHCKYH MOMOLLb B MOJIMKIIU-
HWYeCKOM cerMeHTe . MockBbl 1 MocKoBckom obnactu. ObLuiee KonnyecTBo 06beKkToB — 378. MpuMeHanuck coumonoruye-
CKWWA, aHANMTUYECKUH, CTAaTUCTUYECKWUIA METOAbI, METO/, OpraH13aLMOHHOr0 MoaennpoBaHus. OCHOBHBIM METO[I0M Oblis OYHbIN
aHKETUPOBaHHbIN ONpOC, BKITOYAIOLLMIA BONPOCHI MO aHKETHLIM JaHHbIM, BONPOCHI M0 00y4YeHWI0, CTaXy, KaTeropuu, TPyA0BOiA
Harpyske, MHbopMaLMoHHO! 0becrneyeHHOCTH, a TakKe boK BONPOCOB N0 OLeHKe NpodeccroHanbHbIX KOMMETEHUMA 1 610K
BOMPOCOB N0 OLIEHKE KOTHUTMBHBIX GYHKLMIA,

Pesynemamei:

BbisiBNEHO CHUMKEHUe YPOBHSA NPOodeCCUOHaNbHBIX KOMMETEHLMIA Bpada OTHOCUTESIbHO BO3pAcTHOro daKTopa.
Habntogaetca cHueHWe pe3ynbTaTMBHOCTM Ha3HA4YaeMoro JIeYeHNs 0THOCUTENBLHO BO3PacTHOro (akTopa.

BbisiBNeHa TeHAEHUMA K BO3PACTHOMY YBEIMYEHMIO [0SIM KOTHUTMBHBIX PAacCTPOIMCTB CPeam Bpayeil.

AHanu3 nonyyYeHHbIX AaHHbLIX MOKa3blBaeT HEODXOAMMOCTL BHEAPEHWUS KOMIJIEKCa Mep, HampaBieHHbIX HA MOALEPHKKY
npodeccroHanbHoro 3GQEeKTUBHOrO AONrONIETUS BpaYel CTapLUMX BO3PACTHLIX rpynn.

3axsoyeHue: npeanaraeTcs OpraHU3aLMOHHAA TeXHONOrWSA, NpefcTaBleHHas KOMIJIEKCOM MeponpusaTuid, obecrneun-
BalOLWMX NPOATeHWe NpodeccMoHanbHoro 3¢GQeKTMBHOrO A0NTONETUS Bpayel CTapluMX BO3pacTHbIX rpynn. CyTb opraHu-
3aUMOHHOM TEXHONOTUN — MNPOdUNAKTUKA XPOHUYECKUX HEMH(EKLMOHHLIX 3a00N1eBaHWIN B KOMMJIEKCE C MEepOornpUATUAMH
Mo ONTUMM3aLMU TPYLOBOM AeATENBHOCTM M CTUMYAALMM NPOdECCUOHANbHBIX KOMNETEHLMI Bpaya. TexHonorusa «JledebHas
yuéba» — napannenbHoe NPOXOXAEHWE eXerofHoro AucnaHcepHoro obcnefoBaHus Bpayed CTapLUMX BO3pacTHbIX rpynn
C NocneaywLmM eyebHo-peabUnmTaumMoHHBIM KypcoM C YY4ETOM Npoduns MOpOMAHOCTU, COBMELLEHHOE C LIMKIIOM Henpe-
PLIBHOrO MeAMLMHCKOro 00pa3oBaHms. JledebHo-peabunmUTaLmMoHHbIN KYpC AOMKEH BKIIOYATb NPOXOXAEHUe BpadyaMu CTap-
LUMX BO3PaCTHbIX FPYNM KOTHUTUBHOIO TPEHWHra M cTabunusaumio reMogmHamukn. MHpopMaumoHHoe obecneyenune (bnok
obyyatowumx MaTepuanos, 000peHHbIX Ha (eaepanbHOM YPoBHE, — HOPMATMBHbLIE MPABOBLIE aKThbl, PErfiaMeHTUpYIoLLMe
MEIMLMHCKYI0 [eATENIbHOCTb, KITMHWYECKWE PEKOMEHALIMM, BULEON0COOUS NO LUKONAM ANs Pa3fMuHbIX KaTeropuid naumeH-
TOB W Jpyrue MaTepuanbl) pa3MeLLaeTcsl Ha base repMaTpuyecKoro KOHTaKT-LieHTpa C NpefoCTaB/IeHMEM ONepaTMBHOMO A0-
CTyna KaXaoMy Bpayy M3 LieSIeBOiA pynnbl He TONIbKO Ha nepuof, ievebHo-peabunmTaLmMoHHOro Kypca, Ho U Ha BeCb Nepuos,
BpayebHON AesTeNbHOCTH CreumanucTa.

o

KnioyeBble cnoBa: I'IpOCIJeCCVIOHaJ'IbHOE Bq)d)EKTVIBHOE poJjironeTue; Bpa'—letﬁHble KOMNeTeHUMn; aKTUBHOE A0JIrosieTue,
Ka4eCTBO XWU3HW.

KAK LLUTUPOBATb
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Therapeutic learning as an organizational technology
of tomorrow

Anna V. Vorobeva, Mikhail A. Yakushin

N.A. Semashko National Research Institute of Public Health, Moscow, Russian Federation

ABSTRACT

BACKGROUND: According to the World Health Organization, global population aging is the main trend in the development
of the society on the planet. Russia ranks 116" worldwide in terms of life expectancy. The development and implementation
of measures aimed at preserving the able-bodied population of the country and slowing down the current trend of aging of
the population with a focus on increasing life expectancy is manifested in national projects such as Health and Demography.
Health-saving technologies for prolonging effective professional longevity of medical workers of older age groups will preserve
a labor resource of the country and exclude economic losses of the state.

AIM: The study aimed to determine the significance of individual risk factors affecting the professional effective longevity of
physicians and form a set of measures to prolong the professional competence of physicians of older age groups.

METHODS: In this study, the unit of observation is a physician providing medical care in the outpatient segment of Moscow
and the Moscow region. The total number of subjects was 378. Sociological, analytical, and statistical methods and the method
of organizational modeling were used. The main method was a face-to-face survey that included questionnaire data, questions
on training, seniority, category, workload, and information assurance, and two blocks of questions to assess professional
competencies and cognitive functions.

RESULTS:

An age-related decrease in the level of the physician’s professional competence.

An age-related decrease in the effectiveness of the prescribed treatment.

A tendency toward an age-related increase in the proportion of cognitive disorders among physicians.

Data analysis showing the need to implement a set of measures aimed at supporting the professional effective longevity of
physicians of older age groups.

CONCLUSIONS: The organizational technology represented by a complex of measures providing prolongation of professional
effective longevity of physicians of older age groups was proposed. Essentially, the organizational technology is the prevention
of chronic non-infectious diseases in conjunction with measures to optimize work activities and stimulate the professional
competence of the physician. Therapeutic Learning Technology is a parallel annual dispensary examination of physicians of
older age groups followed by a therapeutic and rehabilitation course based on the morbidity profile and combined with a cycle
of continuing medical education. The therapeutic and rehabilitative course should include older physicians undergoing cognitive
training and hemodynamic stabilization. Information support (a block of federally approved training materials, i.e. normative
legal acts regulating medical activity, clinical guidelines, video manuals on schools for different categories of patients, and
other materials) is placed at the geriatric contact center, providing each physician from the target group with prompt access
both for the period of treatment and rehabilitation course and the entire period of the physician’s medical activity.

PN -

Keywords: professional effective longevity; medical competence; active longevity; quality of life.
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OueHka Toyek npunoxxeHua teaeMe AULUHCKUX
TEeXHOJIOrUK B pPaMKaX OKa3aHMA noMoLuU naluUueHTam
¢ 3aboneBaHnAMM XenyaoyHo-KULIEeYHOro TpakKrta

10.A. Fa3usosa', [1.C. bakupxauos', T.C. Hedénosa', H.B. Koctukosa', [.A. AxmenssHoBa' 2,
0.B. Tawgsn', 10.0. Lymckas" 2, M.I. MHauaKaHsH'

" MepBblit MOCKOBCKMIA roCyAapCTBEHHBII MEAULMHCKUA YHuBepcuTeT nMeHn WM. CeueHoBa, MockBa, Poccuiickas Qeaepauns
2 HayuHO-NPaKTUYECKUIA KITMHUYECKMIA LIEHTP AMAarHOCTUKM 1 TeNleMeMUMHCKUX TexHonormiA, Mocksa, Poccuiickas Qepepauns

AHHOTALIMA

06ocHosaHue: NnpuMeHeHne TeneMeanUnUHCKUX TexHonorun (TMT) pacnpocTpaHeHo npu OKa3aHWM NOMOLLKU NauueHTaM

pasnMyHbIX Npoduneit. Mpu 3TOM B racTPOIHTEPONIOTMM OHM NPAKTUYECKU He UCMOJIb3YHOTCS, HECMOTPS Ha LUMPOKYI0 Lndpo-
BU3aLMI0 3ApaBooXpaHeHus. MpoBefeHa OLEeHKa NoTeHUMaNbHbIX TOYEK MPUIOXKEHUA UCNob3oBaHuA TMT cpean nauMeHToB
racTpo3HTEPOJIOrMYECKOro Npodus.

Lles: oueHnTb aPeKTUBHOCTb U NpenMyLLiecTBa Mcnonb3oBaHus TMT y nauueHToB ¢ 3aboneBaHUAMU Kenyao0uHO-Ku-

weyHoro TpakTa (KKT).

1.

MauwmeHTbl ¢ KosopeKTanbHbIM pakoM (KPP): cKpuHUHI 1 nocneonepauuoHHoe BefeHue. BMeluatenbCTBo € Mcnonb30Ba-
HueM TMT yBenuumuno KonM4ecTBo NaLMeHTOB, NpoLUeAWNX CKpUHUHT Ha KPP B cpaBHEHMM €O CTaHAAPTHBIM O4HBIM KOH-
CYNbTMPOBaHUEM. TaKxKe Y NaLMeHTOB, B3aUMOAEHCTBYIOLLMX C BpaioM nocpeacTBoM TMT, KauecTBO NOArOTOBKM K KONO-
HOCKoNuM 6bn0 BhiLie B CPABHEHWM C PyNnoid KOHTpoAS. B bonbLUMHCTBE UcCnef0BaHWA cO06LLAN0Ch O NONOKUTENBHOM
BAmaHMM TMT Ha KauyecTBO 3KM3HW M QU3MYECKYHD aKTMBHOCTb maumeHToB ¢ KPP. B uccneposanum K. Beaver u coasT.
OTMEYEHO, YTO YacToTa BbisiBNeHns peumaneoB KPP He pasnuyanack B rpynnax TMT u o4Horo HabntofeHus.

MaumeHTbl ¢ HeanKorobHOW XMpoBoii 6onesHblo neveHn (HAMKBI): Koppekumsa obpasa xwu3Hu. [pu oueHke npume-
Helust TMT cpeam naumentoB ¢ HAXKBI BbisBNeHO 3HauNTeNIbHOE CHUMEHME aKTMBHOCTW anaHMHaMMHOTPaHCepasbl
W acnapTaTaMuHOTpaHcdepasbl B CPaBHEHUM C TAKOBbLIM MPW O4HOM BefeHWM naumneHToB. 0bpaluatoT Ha cebs BHUMa-
HWe pa3HoHanpaBneHHble pe3ynbTaThl 3IGPEKTUBHOCTM YMEHbLLEHNA MHAEKCA Macchl TeNa, Npu 3TOM Hanbonee sBHas
TEHEHUMSA K CHUXEHWI0 MacChl Tefla 0TMeYaeTcs Npu TeNeMeaMLUNHCKOM KOHTPOse NaLMeHToB NPOA0MKUTENbHOCTbIO
6 Mec.

MaumneHTbl ¢ CMHAPOMOM pa3apaxeéHHoro kuweyHuka (CPK): neyeHue v KoHTposb cumntoMoB. B neuennn CPK nocpen-
ctBoM TMT BbigeneHo ABa HanpaeneHus. [leppoe — KOrHUTUBHO-MoBeaeHYecKas Tepanus (KMT). H.A. Everitt u coasr.
MOKa3anu KIMHUYECKU 3HauMMoe ynydiuenune B 72,8% cnydaes yepe3 12 Mec npumeHenns Be6-KIT. K npeumyluectsam
UCMONb30BaHUS TeNleMeanUMHbl B xoae oka3daHua KIT oTHocaTcA reorpaduuyeckas He3aBUCMMOCTb Bpaya M MauMeHTa,
NepcoHann3aums neyeHus, BO3MOXHOCTb MOCTOSIHHOM NOLAEPXKY NaumeHTa 1 ero ceMbu. Bropoe HanpaBneHne — uc-
Mob30BaHMe CMeuManbHbIX AWET, HaNpuMep C HU3KMM coaepiaHneM depMeHTUpyeMblx HyTpueHToB (FODMAP). VY na-
umeHToB, cobnopaowmx amety FODMAP noa KoHTponeM MoOMILHOMO MPUOXEHUS, CHU3WUNACh TSAXECTb CUMMNTOMOB
(oTHOLEHMe WwaHcoB 55; 95% poseputenbHbl uHTepean 11-98, p=0,01). Habnoaatb 3a coctosHMeM naumenTa ¢ CPK no-
3BONANM CreLnanbHble MobunbHble npunoxenns (IBS Constant Care), KoTopble aHanM3upyOT BBOAMMbIE [aHHbIE W OLe-
HWBAIOT CTENEHb THIKECTU, NPELOCTaBNIAA MHPOPMALMIO M MALMEHTY, U Bpauy.

MauueHTbl ¢ BOCManMTeNbHbIMM 3aboneBaHnaMK kuweyHuka (B3K): obyueHne naumeHToB M TeneMoHUTOpUHT. B nc-
cnepoBaHuu L. Pang v coaBT. aokasaHo, 4to cpeay naumeHToB ¢ B3K KauecTBO 3KM3HW NauMeHTOB B rpynne Teneme-
OMLMHCKOr0 BMelLaTeNbCTBa bbio goctoBepHo Boiwwe (p=0,03). [pyrum npenMyLuecTBoM ucnonb3oBaHus TMT aens-
eTCA NpefocTaBNeHWe JOCTyna K obydarowmm Matepuanam o B3K, a TakKe BO3MOXHOCTb AMCTAHLMOHHOTO KOHTAKTa
C nevawmm BpayoM. lonyyeHne naumMeHTOM MHTEpecyioLLlei MHGOopMaLMmM N0 Mepe HeOBXOAMMOCTM YMEHbLLAEeT no-
TpebHOCTb BO BHEMIAHOBBIX MOCELLEHUSX MEAULMHCKUX YUPEXAEHUIA, YTO B CBOK 04Yepelb CHWUXAET 3aTpaTthl Ha op-
raHusaumio MeguumuHckon nomowm 6onbHeiM ¢ B3K. CreneHb aktuBHocTu W puck peunausa B3K, a Takxe ypoBeHb
NPWBEPXKEHHOCTW TEPaNUM He UMEeNU CYLLLIECTBEHHBIX Pa3fIMyMin B rpynnax TefleMeuLMHCKOro BMeLLaTeNbCcTBa U CTaH-
LapTHOro 04HOro HabnofeHus.

Pykonucb nonyyena: 15.05.2023 Pykonucb opo6peHa: 05.06.2023 Ony6nukoBaHa Online: 10.07.2023

Vs

SKO®BEKTOP Cratba goctynHa no nuuer3un CC BY-NC-ND 4.0 International

© 3Ko-BekTtop, 2023


https://doi.org/10.17816/DD430333

CONFERENCE PROCEEDINGS Vol 4 (15) 2023 Digital Diagnostics

Memodei: nouck nuTepatypbl, COOTBETCTBYlOLLEN TeMe 0630pa, NpoBoamncs B 6a3e faHHbIx PubMed. [Ins oueHky B3s-
Tbl MCCIE[0BaHNSA, MOCBALLEHHBIE NpUMeHeHnio TMT cpefy nauMeHToB C BOCMANUTENbHBLIMU 3ab011EBaHNAMM KULLIEYHWKA,
CMHAPOMOM Pa3fPaXEHHOIO KULLEYHMKA, HeanKorofbHOW XWUPOBOI HONE3HbI0 MeYeHU W KONMOpeKTabHbIM paKoM. Tene-
Me[MLIMHCKWE TEXHOMOMMM MCMONb30BaUCL AN1S A0CTYNa K 0byyaiolien MHdopMaLmu, AMETUYECKUM PEKOMEHAALMAM, UH-
dopMMpoBaHMA Mo KOPpeKLMM 00pasa U3HU M GU3NHECKON aKTUBHOCTH, HAMOMUHAHWSA O NPUEME NIEKAPCTB, KOHCYNbTaLuiA
C BpayaMm, OLIEHKM aKTUBHOCTU 3aboneBaHWs NOCPeCTBOM 3aM0HEHUS OHMalH-0NPOCHUKOB. KaK cpeacTBO KOMMYHUKaLWK

B Pas/IMYHbIX UCCNeA0BaHMAX UCNob30Banucb SMS-coobluenus, e-mail, MobuNbHbIE NPUNOXeHUS, BeO-CaliTbl U NpUNoKe-

HUA anda BVI,U,EO-KOHd)epeHLI,-CBFIBVI.

Pesynemamei: ucnonb3oBaHue TeleMeANLMHbI B BEAEHUM NaUMEHTOB C 3ab0/1eBaHUAMM OpraHoB NULLEBAPEHNUA NoKasa-
110 BbICOKY0 3 dEKTUBHOCTb. TenleMeAMLIMHCKME TEXHOIOMMM CMOCODCTBYIOT:

* YIYYLLEHMIO KauecTBa XMU3HM y nauueHToB ¢ 3aboneBaHusamu XKKT;

* MOBbILLEHMIO PU3nYecKoi akTUBHOCTM NaumeHToB ¢ KPP n HAXKBI;

o YNyYLLIEHMIO KayecTBa CKpuHuHra KPP;

« nopaepxanuio pemuccum B3K n KPP TaK e adhdeKTMBHO, Kak 04HOe HabnoaeHue.
Mpu 3ToM ucnonb3oBaHre TMT No3BonsSeT NepCcoHanM3vpoBaTh fedeHune, 06ecneynTb NOCTOAHHYIO MOALEPKKY NaLMeHTa
W ero ceMbM CO CTOPOHbI MEMLMHCKOrO NepcoHana, a TakKe NpejoCcTaBuTh NaLMeEHTaM JOCTYN K Ka4eCTBEHHBIM 00yyatoLLMM

marepuanam o 3aboneBaHum.

3axsoyeHue: TakuM 06pa3oM, ucnonb3oBaHue TMT saBnseTCs NepcneKTMBHLIM B NieueHun 3aboneBanuin KT u Tpebyet

bonee LWMPOKOro BHELPEHMIO B MPaKTUKY.

KnioueBble cnoBa: TeneMeanumHa; TenecKpuHuHr; eHealth; 3aboneBaHus enyLoYHO-KULLIEYHOTO TPaKTa.
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Evaluation of the effectiveness of telemedical
technologies in patients with digestive diseases

Yuliya A. Gazizova', Donier S. Bakirkhanov', Tamara S. Nefedova',
Nina V. Kostikova', Dina A. Akhmedzyanova' 2, Olga V. Tashchyan',
Yuliya F. Shumskaya' 2, Marina G. Mnatsakanyan'

1 |.M. Sechenov First Moscow State Medical University, Ministry of Health of Russia (Sechenov University), Moscow, Russian Federation
2 Research and Practical Clinical Center for Diagnostics and Telemedicine Technologies of the Moscow Health Care Department,

Moscow, Russian Federation

ABSTRACT

BACKGROUND: The use of telemedical technologies (TMT) is widespread in providing care to patients of various profiles.

However, TMTs are hardly ever used in gastroenterology, despite the extensive digitalization of healthcare. Potential sites for
the use of TMTs among gastroenterological patients were assessed.

1.

AIM: The study aimed to assess the effectiveness and benefits of TMTs in patients with digestive diseases.

Patients with colorectal cancer (CRC): Screening and postoperative management. The TMT intervention increased the
number of patients screened for CRC compared to standard face-to-face counseling. In addition, the quality of preparation
for colonoscopy was higher in patients who interacted with the physician via TMTs compared to the control group. Most
studies reported positive effects of TMTs on quality of life and physical activity in patients with CRC. However, the study by
K. Beaver et al. showed that the incidence of CRC recurrence did not differ in the TMT and face-to-face groups.

Patients with nonalcoholic fatty liver disease (NAFLD): Correction of lifestyle. When assessing the use of TMTs among
NAFLD patients, a significant decrease in alanine aminotransferase and aspartate aminotransferase activity was found
compared to that in face-to-face management. The results of the body mass index reduction are contradictory. The most
pronounced tendency towards weight loss was observed with the telemedical follow-up of patients over a 6-month period.
Patients with irritable bowel syndrome (IBS): Treatment and monitoring of symptoms. Two directions are distinguished in
the treatment of IBS by TMTs. The first is cognitive behavioral therapy (CBT). H. Everitt et al. showed clinically significant
improvement in 72.8% of cases after 12 months of web-based CBT. The advantages of using telemedicine in the delivery of
CBT include the geographical independence of the physician and the patient, personalization of treatment, and the possibility
of ongoing support for the patient and his or her family. The second direction is the use of special diets, such as low-
fermentable nutrient diets (FODMAP). Patients following the FODMAP diet supervised by the mobile app reduced symptom
severity (odds ratio 55; 95% confidence interval 11-98, p=0.01). Special mobile apps (IBS Constant Care) were used to
monitor the condition of patients with IBS, which analyze input data and assess severity, providing information to both the
patient and the physician.

Patients with inflammatory bowel disease (IBD): Patient training and telemonitoring. The study by L. Pang et al. proved
that the patients’ quality of life in the telemedicine intervention group was significantly higher (p=0.03). Another advantage
of using TMTs is the provision of access to educational materials about IBD and the possibility of remote contact with the
treating physician. The patient’s ability to obtain necessary information reduces the need for unplanned visits to medical
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facilities, thus reducing the cost of organizing medical care for patients with IBD. The degree of IBD activity and risk of
recurrence and adherence to therapy did not differ significantly between the telemedicine intervention group and the
standard face-to-face follow-up group.

METHODS: A literature search relevant to the review was conducted in the PubMed database. The studies taken for
assessment were those on the use of TMTs among patients with IBD, IBS, NAFLD, and CRC. TMTs were used to access educational
information and dietary recommendations, provide information on lifestyle adjustments and physical activity, remind patients to

take medicines, consult with physicians, and assess disease activity by completing online questionnaires. The various studies

used text messaging, e-mail, mobile apps, websites, and videoconferencing apps as a means of communication.
RESULTS: The use of telemedicine in the management of patients with digestive diseases showed high efficiency. TMTs

contribute to:

« Improved quality of life in patients with digestive diseases.

« Increasing physical activity of patients with CRC and NAFLD.

« Improved quality of CRC screening.

« Maintaining remission of IBD and CRC as effectively as face-to-face monitoring.

Moreover, the use of TMTs allows personalized treatment, ensures the ongoing support of the patient and his or her family
by the medical staff, and provides patients with access to quality educational materials about the disease.

CONCLUSIONS: Thus, the use of TMTs is promising in the treatment of digestive diseases and requires wider introduction

into practice.

Keywords: telemedicine; telescreening; eHealth; digestive diseases.
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KoHuenuusa oTBeTCTBEHHOr0 MCKYCCTBEHHOI0
UHTeNNeKTa — byAyLLee UCKYCCTBEHHOIO
WHTENNIEKTa B MeULIUHe

H.C. l'epMaHoB

Poccuiickuit HauMoHanbHbIA UCCNes0BaTeNbCKUIA MeAULMHCKMIA yHuBepcuTeT MMenu H.W. Tuporosa, MockBa, Poccuitckas ®epepauvs

AHHOTALINA

AkTvBHOE pa3BepTbiBaHWE CMCTEM WUCKYCCTBEHHOro WHTennekta (MW) B MeouumHe co30aET MHOMECTBO TPYLHOCTEM.
B nocnentue robl WMpoKo obcyxaaeTcs KOHLENUUA OTBETCTBEHHOMO MCKyccTBeHHoro uHTennekTa (OUW), HanpaenexHas
Ha pelleHne Hen3DeKHO BO3HUKAIOLLMX 3TUYECKMX, HOPUAMYECKUX W cOUManbHbIX npobneM. [poBefEH aHanu3 HayyHoM
nMTEpaTypbl N0 TeMe, PacCMOTPEHa BO3MOXHOCTb NpUMeHeHUst KoHuenuun OWUW ons npeoponeHus cywiecTBYOLMX Npo-
6nem WA B MeauumHe. UccnenoBaHus Bo3MOXKHbIX NpuMeHeHnin UM B MefuumMHe NoKasanu, U4To COBPEMEHHbIE anrOpUTMbI
He cnocobHbl yaoBneTBOpUTL 6a3oBble Henmpexoasiume NoTpebHOCTM obLiecTBa — CrpaBefJIMBOCTb, MPO3PaYHOCTb M Ha-
AExHOCTb. C Lienblo peLeHuns AaHHbIX 3Tudeckux npobneM bbina npepnoxkeHa KoHuenums OWW, ocHoBbiBatoWwascs Ha Tpex
npuHumnax (ART) — 06bACHAEMOCTb U NPO3PaYHOCTL BLIBOAOB, a TaKXKe 0TBETCTBEHHOCTb 3a AesitenibHocTe W, [anbHeii-
Lee pa3suTHe, 6e3 pa3paboTku 1 npuMeHeHns ART-KoHLenUmMM, AeNaeT 0nacHbIM U HEBO3MOXHbLIM npuMeHeHne NI B Takux
0bnacTax, Kak MeauuMHa, rocyAapCTBEHHOe yrnpaBneHue U T.4. TpeboBaHUs K 0ObACHAEMOCTM M NPO3PaYHOCTU BbIBOLOB
OCHOBbIBAIOTCS Ha BbISBNEHHLIX 3MUCTEMOOTMYECKUX (OLLMOOYHbIE, HEMPO3PaYHbIE, HEMOJHbIE BLIBOALI) U HOPMATMBHbIX
(KOHPMAEHUMANBHOCTb AaHHbIX, AMCKPUMMHALMA onpefenéHHbX rpynn) npobneMax npumeHenus UM B umdposoit Meau-
umHe [2]. 3nucTeMonornyeckue olwmbkm, coBepluaeMbie MW, He orpaHMUMBalOTCA YMyLLEHUAMM, CBA3aHHBIMM C 06bEMaMm
U PEenpe3eHTaTMBHOCTbIO UCXOAHBIX aHanuavpyeMblx 6a3 AaHHbIX. K HUM Take OTHOCAT W3BECTHYK Mpobnemy «4épHOro
ALLMKa» — HEBO3MOXHOCTb «3arfisHyTb» B npouecc ¢hopMupoBaHus BbiBogoB M npu obpaboTke BXOAHbIX AaHHbIX. Ha-
PAAY C 3MMCTEMOSIOTMYECKUMM OLLMOKAaMK TaKKe HEM3DEXHO BO3HMKAIOT HOpMaTHUBHbIE NPobneMbl — KOHGMAEHLUMANBHOCTD
MaLWEeHTOB M OUCKPUMMHALMA HEKOTOPbIX COLMasbHBIX rPYnn BCNEACTBME OTKA3a YacT NaLMEHTOB Ha NpefoCTaBNEHUE UX
MeJMLIMHCKMX AaHHbIX 4151 TPEHUPOBKM anropuTMOB M B COCTaBe aHanu3upyeMbix 6a3 faHHbIX, YTO NPUBEAET K He[O0CTaTou-
HO TOuHbIM BbIBogaM WU B cnydasx onpefenéHHbIX reHaepoB, pac, BO3pacToB U T.4.

BaxHo 0TMeTUTb, 4TO MeTofoNOrMA aHanK3a faHHbIx MW 3aBucuT 0T Koga nporpaMMbl, 3alaHHOTO NPOrPaMMMCTOM, 3MK-
CTEMOJIOrMYECKME U JIOrMYecKue oLLMOKW KoToporo HeusbexHo npoeumpytotcs Ha MW, Otctopa cnepyeT npobneMa onpepe-
NeHWs 0TBETCTBEHHOCTMW B Ciy4ae OLIMBOYHBIX BbIBOLOB — €€ pacrpejesieHne MeX/y camoi NporpamMmon, paspaboTumnkom
U ucnonHuTeneM. MHoroumcneHHble NpodeccMoHabHbIe accouMaLmMn NPOEKTUPYIOT 3TUYECKWE CTaHAapTel Ans paspabot-
UMKOB M 3aKOHOAATeNbHY0 6asy Ana perynupoBaHUA OTBETCTBEHHOCTU MeXAY OMMCaHHbIMM 3BeHbsMU. OHaKo 04eBMOHO,
yTO B pa3paboTKe 1 YTBEPHAEHUM TAKOro 3aKOHOLATeNbCTBA HaUbOJbLLYIO POSlb JOMKHO UrpaTh roCcynapcTBo.

MpuMeHeHne VN B MeaMUMHE, HECMOTPS Ha NPEMMYLLIECTBA, COMPOBOXAAETCA MHOMKECTBOM 3TUYECKMX, HPUAMHECKUX
U coumanbHbix npobneM. Paspabotka OMW cnocobHa He TONBKO paspeLunTb AaHHble TPYAHOCTH, HO M 0becneynTb AanbHen-
Lee aKkTMBHOe W be3onacHoe pa3BepTbiBaHue cucteM VN B undpoBoii MeguLmMHe U 30paBOOXPaHEHMN.

KnioueBble cnoBa: MCKYCCTBEHHbIﬁ VHTENIEKT; 0TBETCTBEHHLIN VICKYCCTBeHHbIﬁ WHTEJIEeKT, U,Md)pOBOE 31paBO0XpPaHeHHe;
umcbposaﬂ MeanUNHa; MalluHHOEe OGYMEHME.
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The concept of responsible artificial intelligence
as the future of artificial intelligence in medicine

Nikolai S. Germanov

N.I. Pirogov Russian National Research Medical University, Moscow, Russian Federation

ABSTRACT

Active deployment of artificial intelligence (Al) systems in medicine creates many challenges. Recently, the concept of
responsible artificial intelligence (RAI) was widely discussed, which is aimed at solving the inevitable ethical, legal, and social
problems. The scientific literature was analyzed and the possibility of applying the RAI concept to overcome the existing Al
problems in medicine was considered. Studies of possible Al applications in medicine showed that current algorithms are unable
to meet the basic enduring needs of society, particularly, fairness, transparency, and reliability. The RAl concept based on three
principles — accountability for Al activities and responsibility and transparency of findings (ART) — was proposed to address
ethical issues. Further evolution, without the development and application of the ART concept, turns dangerous and impossible
the use of Al in such areas as medicine and public administration. The requirements for accountability and transparency of
conclusions are based on the identified epistemological (erroneous, non-transparent, and incomplete conclusions) and
regulatory (data confidentiality and discrimination of certain groups) problems of using Al in digital medicine [2]. Epistemological
errors committed by Al are not limited to omissions related to the volume and representativeness of the original databases
analyzed. In addition, these include the well-known “black box” problem, i.e. the inability to “look” into the process of forming Al
outputs when processing input data. Along with epistemological errors, normative problems inevitably arise, including patient
confidentiality and discrimination of some social groups due to the refusal of some patients to provide medical data for training
algorithms and as part of the analyzed databases, which will lead to inaccurate Al conclusions in cases of certain gender, race,
and age. Importantly, the methodology of the Al data analysis depends on the program code set by the programmer, whose
epistemological and logical errors are projected onto the Al. Hence the problem of determining responsibility in the case of
erroneous conclusions, i.e. its distribution between the program itself, the developer, and the executor. Numerous professional
associations design ethical standards for developers and a statutory framework to regulate responsibility between the links
described. However, the state must play the greatest role in the development and approval of such legislation. The use of Al
in medicine, despite its advantages, is accompanied by many ethical, legal, and social challenges. The development of RAl has
the potential both to solve these challenges and to further the active and secure deployment of Al systems in digital medicine
and healthcare.
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JlnarHoctuka u nevyeHne ruraHTCKoOM 3/10Ka4ecTBEHHOM
onyxonu U3 o6onouyek nepudepmyeckux HepBoB
nepepHero cpefoCTeHUA: KIMHUYECKUN cryval

A.A. Todman', 10.A. Bacunbes?, 10.C. Ecakos?, 3.T. Tyksaase?, 0.10. MNaunnHa?

! POCCUACKWNIA HaLMOHASbHBIN UCCNeA0BATENBCKUI MeAMUMHCKNIA yHuBepcuTeT uMenm H.U. Muporosa, Mockea, Poccuiickan ®eaepaumst
2 [opo/cKas KIMHNYeCKas oHKonoruyecKas bonbHuua N 1, Mocksa, Poceuiickas ®epepauus

AHHOTALINA

Beedenue: 3no0kayecTBeHHast onyxosib U3 0bonouek nepudepuyeckux Hepeos (Malignant Peripheral Nerve Sheath Tumor,
MPNST) BcTpeuaetca y Monoabix Nl0Aei 1 Noaei CpeaHero Bo3pacta, Yalle Y Jiiofen ¢ reHeTUYeckuM 3abonieBaHneM —
Helipodmbpomaro3om Tuna 1 (NF1). MpumepHo 50% niopen ¢ MPNST umetot NF1 1 okono 13% ntopeii ¢ NF1 nonyyat MPNST
B TEYEHUE CBOEH HU3HH.

OnucaHue cnyqas: Mbl Habnoganu NauMeHTKy nocne onepaummn no nosogy MPNST npasoro 6espa B Bospacte 30 net
8 2013 rogy. B 2017 rofy BbisiBNEH peuuavs, NpoBeseHO KOMOMHUPOBaHHOE JieueHe, BKITIOUatOLLEee XUPYPruiecKoe uccede-
HWe peLManBa M NOCNeonepaLMoHHY0 AMCTAHLMOHHYIO IyYeBYI0 Tepanuio C CyMMapHOI 04aroBoi A03oi obiyyenns 66 p.
B 2018 romy obHapyxeHa MPNST neBoro 6efipeHHOro HepBa, BbINoSIHEHO ucceyeHmne onyxonu. B 2020 rogy npu BbINOSHEHWM
peHTreHorpauu rpyAaHON KIETKW AWarHOCTUPOBaH OAWHOYHBIA Q4ar NOKaibHOrO 3aTEMHEHWS B NMEpeHEM CPeAOoCTEHUH,
NpUNEeXaBLLUMIA K NpaBoMy NErKoMy. C Lenblo L0N0fHUTENbHON BepUdUKaLmMM HoBOOOPa30BaHUS BbINOHEHA KOMMbIOTEPHAS
Tomorpagms (KT), o AaHHBIM KOTOPOM AMarHOCTUPOBaH OAMHOYHBIA MMMNOAEHCHBIA 04ar B NePefHEM CPeLOCTEHUH, Npune-
XKaBLWWW K NpaBoMy NIErKoMy. (1o faHHBIM MMCTONIOMMYECKOr0 UCCNeA0BaHMA ByuonTata OMyxosu, NOy4eHHOro NYTEM TPaHC-
TOpaKanbHoM broncum NoA yNbTPasByKoBLIM KOHTponeM, BepudmumpoBaHa MPNST. C uenbto oLieHKM nHBasum o0bpasoBaHus
B MATKMe TKaHW M COCyAbl, MIaHUPOBAHUA XMPYPrUYECcKOro NeYeHns NpoBefeHa MarHUTHO-pe3oHaHcHas ToMorpadus (MPT)
C BHYTPMBEHHBIM KOHTPACTHbIM YCUIIEHUEM, B TOM YKCIIE B peXuMe peasbHoro Bpemenu (real time MRI). BbinonHeHa one-
pauus B 00bEMe: TOPaKOTOMUA CMpaBa, yaaNeHWe HOBOODPa3oBaHMA NepeHEro CPefOCTEHUS C Pe3eKLMel BEPXHEN L0nK
MPaBOoro SIETKOro, KPaeBble PE3EKLMM HUXHEN [0S MPABOro NEFKOro. [laHHbIA cyyai LeMOHCTPUPYET PeLKYo NOKaNM3aLmio
W HeCTaHJAPTHYI0 MHCTPYMeHTanbHyto auarHocTuky MPNST cpepocteHus: naumeHTke nomuMo KT 6bina BoinosiHeHa MPT op-
raHoB rpyLHOM KieTKK. ITo onpaBgaHo TeM, 4to MPT no3BonisieT oLeHUTb MHBa3Mi0 HOBOOOPA30BaHUSA B OKPYKAIOLLME TKAHM
(3TOr0 He Bceraa yaaétcs focTuub ¢ noMollbio KT, aaxe ¢ KOHTPACTHBIM ycuneHneM). Hanuume MHBa3um ABNISETCA BaXHOM
COCTaBNSAIOLLEN NPU NAAHUPOBAHUW AanbHEMLLIEN TAKTUKU XMPYPrUYECKOrO NIEYEHMS.

3aknoyeHue: 3M10KaYeCTBEHHas onyxonb M3 0bonoyek nepudepuyecknx HepBOB ABMSETCS OMYXOSbH C arpecCUBHBLIM
TEYEHWEeM, MIOXUM MPOrHO30M M3-3a PE3UCTEHTHOCTW K Tepanuu. [JaHHbIA KIMHWYECKWiA Cyyail [LeMOHCTpUpYeT npuMep
MPNST pegnKoii NoKkanM3aumm ¢ peunavBUpYIOLLIMM TEUYEHUEM M MeTacTasamu B Nérkue. CoBpeMeHHbIe BO3MOXKHOCTU Jlyye-
BbIX METOA0B UccnefoBaHus, Takux Kak KT u MPT, MoryT adeKTBHO UCNoNb30BaTLCA He TONbKO Ans BbiseneHnss MPNST,
HO U Npu onpefenieHun BbIbopa afileKBaTHOro XMPYPruYecKoro AoCTyna K ovary nopaxeHus u obbéma onepaumu.

KnioueBble cnoBa: 3/10Ka4ecTBEHHas onyxosb U3 0bonouek nepudepuyecknx Hepeos; MPNST; onyxonb cpepoctenus; KT,
MPT.
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Diagnosis and treatment of the giant malignant
peripheral nerve sheath tumor in the anterior
mediastinum: A case report

Anna A. Gofman ', Yurii A. Vasiliev?, Yury S. Esakov?,
Zurab G. Tukvadze?, Olga Yu. Panina’

N.I. Pirogov Russian National Research Medical University, Moscow, Russian Federation
ZCity Clinical Oncological Hospital N° 1, Moscow, Russian Federation

ABSTRACT

INTRODUCTION: Malignant peripheral nerve sheath tumor (MPNST) occurs in young and middle-aged people, more
frequently in those with the genetic disease known as neurofibromatosis type 1 (NF1). Approximately, 50% of people with
MPNST have NF1 and 13% of people with NF1 will get MPNST during their lifetime.

CASE REPORT: A 30-year-old patient after surgery for MPNST of the right hip in 2013 was observed. In 2017, a relapse
was detected, and combined treatment was performed, including surgical excision of the relapse and postoperative distance
radiotherapy with a total focal dose of 66 Gy. In 2018, MPNST of the left femoral nerve was diagnosed, and the tumor was
excised. In 2020, a chest X-ray diagnosed a single focus of localized opacity in the anterior mediastinum, adjacent to the right
lung. Computed tomography (CT) was performed to further verify the neoplasm, which revealed a single hypodense focus
in the anterior mediastinum, adjacent to the right lung. According to histological examination of a tumor biopsy obtained by
transthoracic ultrasound-guided biopsy, MPNST was verified. Magnetic resonance imaging (MRI) with intravenous contrast
enhancement, including real-time MRI, was performed to assess the invasion of the mass into soft tissues and vessels and
to plan surgical treatment. The following surgeries were done: right thoracotomy, removal of a neoplasm of the anterior
mediastinum with resection of the upper lobe of the right lung, and marginal resections of the lower lobe of the right lung.
This case demonstrates a rare localization and non-standard instrumental diagnosis of mediastinal MPNST. Apart from CT
scanning, the patient underwent MRI of the thoracic organs. MRI allows assessing the invasion of the neoplasm into the
surrounding tissues. This cannot always be achieved by CT scans, including those with contrast enhancement. Invasion is an
important component in the planning of further surgical treatment tactics.

CONCLUSIONS: MPNST is a tumor with an aggressive course and a poor prognosis due to resistance to therapy. This clinical
case demonstrates a rare localized MPNST with a recurrent course and metastases to the lungs. The current radiological
methods, such as CT and MRI, may be used effectively both for diagnosing MPNST and determining the appropriate surgical
access to the lesion and the extent of surgery.

Keywords: malignant peripheral nerve sheath tumor; MPNST; mediastinal tumor; CT; MRI.
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3Tuyeckmne npobnembl, CBA3aHHbIE C UCNOJIb30BAHUEM
TEXHOJIOrMA BUPTYaJIbHOM peasibHOCTU B MeaULIUHE

[.A. [pebHsikoBa, A.U. WnnkuHa

Poccuitckuit HaumoHanbHBIl UccneoBaTeNbCKU MeMUMHCKMIA yHuBepcuTeT uMenu H.W. Muporoea, Mocksa, Poccuitckas ®epepauuns

AHHOTALMA

B cBA3K ¢ coBepLUEHCTBOBAHNWEM NMPUMEHAEMbIX METOA0B B MeMLMHE BCE Yalle CTanM MCMOJb30BaThCA TEXHONOMUM
BUPTYanbHOW peanbHOCTU AN1A NeYeHUs pasNMYHbIX 3ab0neBaHWiA, YTO NPUBENO K NOABAEHUIO PasNIUYHBIX ITUYECKUX BO-
npocos. [Insa nosblweHns 3bPeKTUBHOCTM Tepanun BaXHO 3HaTb, C KAKUMM UMEHHO NpobieMaMm MOryT CTONKHYTbCA Nie-
YaLLMiA BpaY W NaLMEHT. 3T0 MOMOXET MUHUMM3MPOBATL N Jaxe NPeAoTBpaTUTb HeraTueHble nocnencTeus. NposeaeHo
uccneaoBaHue 3TMHECKMX NPO6aeM, BO3HUKAKOLWMX NPU NPUMEHEHWUN TEXHOMOTUI BUPTYanbHOW PeanbHOCTU B JIEHEHUN.
Bbino mcnonb3oBaHo KayecTBEHHOE BTOPUYHOE UccnepoBaHue. MOMCK NOAXOAAWMX AJIA aHanM3a CTaTel Npou3BOAMA-
CA C MOMOLLbI0 KIIOYEBbIX CIOB «BUPTYasibHas peaibHOCTb», «3TUYECKUEe NMPobneMbl» M «MeanumHay. bbiin BbiOpaHbl
pabotbl nocnegHux 10 net, 6OABLIMHCTBO UCTOYHWMKOB AAaBHOCTHID He 6onee 5 net. [lpoaHanu3aupoBaB cTaTbu W UCCne-
[,0BaHUS, OMUCHIBAIOLLME OMbIT MPUMEHEHUS TEXHONOMMIA BUPTYaNbHOM peanbHOCTU B MeuLMHE, Mbl cMOriu Haubonee
TOYHO ONPEeAEenUTb KpYr 3TUHECKMUX NpobieM, KOTOpbIE aKTyasbHbl B HACTOSLLEE BPEMS MpU UCMO/b30BaHWUW [AaHHOTO Me-
ToAa nevenus. Mpu aHanu3e MaTepuanos ObinW BbIABNIEHbI OCHOBHbIE 3TUHYECKME NpobsieMbl, C KOTOPbIMU Yalle BCEro
CTaNKMBalOTCS NpY paboTe ¢ TEXHOMOMMAMU BUPTYabHON peanbHoCcTU. Bo-nepBbiX, yA3BUMOCTL NaLMEHTOB, KOTOpas BO3-
HWUKAeT MU3-3a PeasIMCTUYHOCTM aBaTapoB M TNyOOKOro NOrPYKEHWS B BUPTYaslbHbIA MUp. be3 KOHTpons Bpaya nauueHTt
MOJET UCMbITbIBaTb 60/IbLLIOE MCUXONOrMYECKOoe AaBNieHWe, YTO OKa3biBAeT HeraTUBHbIA 3deKT. Bo-BTOPLIX, BO3MOMKHO
BO3HMKHOBEHWE CUJIbHOW 3MOLIMOHANbHOM BOBJIEYEHHOCTU, YTO CMOCOBHO BbIpaboTaTh MPUBA3AHHOCTL K UCKYCCTBEHHOMY
WHTENNEKTY W BbI3BaTb Aepeann3auuio, AenepcoHanu3aumio u Lpyrue NCMXMYecKkne paccTpoincTea. B-TpeTbux, akTMBHOE
B3aUMOJEeNCTBIE C BUPTYaSIbHBIM MUPOM MOXKET COMPOBOXAATLCA LUTENbHBIMU 3P dEKTaMU, K TaKUM OTHOCUTCS, Hanpu-
Mep, UrpoBOe PaccTPOWCTBO. B-4eTBEPTLIX, NaLMEHTaM ObIBAEeT CIIOXHO OT/IMYMTL PeanbHOCTb 0T CUMYAISILMK, YTO BAMSAET
Ha aBTOHOMHbIA BbIOOP M CTABWT NoJ, BOMPOC MOAyYyeHMe MHPOPMMPOBAHHOrO cornacus. TeXHONOrMM BUPTYaNbHOM pe-
anbHOCTM NOTEHLMANbHO MOTYT BHECTU BONbLUKME NONOMKMTENbHLIE U3MEHEHWUA B M3Hb NALMEHTOB C NCUXONOrMYECKUMM
TpaBMaMu W NOBBICUTb €€ Ka4ecTBO, HO BMECTe C 3TUMU U3MEHEHUAIMU BO3HUKAIOT U 3TUYECKMe NpobnieMbl, KOTOpble He-
06X0AMMO peLuaThb, Y4NUTHIBAA YA3BUMOCTb M XapaKTep TPaBMbl.

KnioueBble cnoBa: BUPTYyasibHaa peanbHOCTb; MEOULNHA; 3TUKA; 3TUHECKUKe I'IpOﬁJ'IEMbI; JNledyeHue.
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Ethical issues associated with the use of virtual
reality in medicine

Daria A. Grebnyakova, Yaroslava I. Shilkina

N.I. Pirogov Russian National Research Medical University, Moscow, Russian Federation

ABSTRACT

Due to improvements in the medical techniques used, virtual reality technologies are increasingly used to treat various diseases.
Simultaneously, various ethical issues emerged. Knowing exactly what problems the treating physician and the patient may be
facing is important to increase the effectiveness of therapy. This will help minimize or at least prevent negative consequences.
A qualitative secondary study was conducted on the ethical issues arising from the application of virtual reality technologies in
treatment. Papers suitable for analysis were searched using the keywords “virtual reality”, “ethical issues”, and “medicine”. The
works of the last 10 years were selected, most of the sources being at most 5 years old. After analyzing papers and studies
which describe the experience of applying virtual reality technologies in medicine, the range of ethical problems that are currently
relevant was determined most accurately. Firstly, the vulnerability of patients is evident, which arises from the realism of the
avatars and the deep immersion in the virtual world. Without the physician’s supervision, the patient may experience a high degree
of psychological pressure, which has a negative effect. Secondly, strong emotional involvement is possible, which may develop
attachment to the artificial intelligence and cause derealization, depersonalization, and other mental disorders. Thirdly, active
interaction with the virtual world may be accompanied by long-lasting effects, such as gaming disorder. Finally, patients may have
difficulties in distinguishing between reality and simulation, which affects autonomous choice and compromises informed consent.
Virtual reality technologies may potentially change the lives of trauma patients and improve their quality of life. However, these
changes are accompanied by ethical issues that must be addressed with respect to the vulnerability and nature of trauma.

Keywords: virtual reality; medicine; ethics; ethical issues; treatment.
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yCTPOﬁCTBO Ana AMUTaLLUU NYyNbCOBOro
KpoBeéHanosHeHUA GPIOI.IJHOFO oTaesia aopThbl

M.P. Kogenko" 2, A.B. M'ycesa’

" Hay4HO-NpaKTUYECKWIl KIMHUYECKMIA LIEHTP AMarHOCTUKN W TeNIeMeINLIMHCKIUX TexHonorui, Mocksa, Poccuitckas ®enepaums
2 MOCKOBCKMIA rOCY/apCTBEHHBIN TEXHUUECKMIA yHuBepeuTeT uMenn H.9. baymata, Mockea, Poccuiickas ®eaepaumsa

AHHOTALIMA

06ocHosaHue: KoMnbloTepHas ToMorpaduyeckas avruorpadus (KTA) sBnsetcs «30/10TbIM CTaHLAPTOM» OUArHOCTUKM
BosbLUMHCTBA cOCyAMUCTBIX NaTonoruin. ONTUManbHbIA METOL, COBEPLLEHCTBOBAHWSA 3TOM AUArHOCTUKM — UCMONIb30BaHWe aH-
TPONOMOPQHBIX TKAHEMMUTUPYHOLLMX GaHTOMOB, NockonbKy KTA-uccnefoBaHue CONpOBOXAAETCS IYHEBOM Harpy3Koii U pu-
CKOM af/iepruyeckux peaKLyi npu MCnob30BaHWM KOHTPACTHbIX BellecTs. [loMuMo cobntoaeHns COOTBETCTBUS PEHTTEHOB-
CKWX CBOMCTB COCYAa HeobX0AMMO TaKKe BOCMIPOM3BOAMTL MyNbCaLym, BO3HMKAlOLWWMe B aopTe in vivo. 0630p cyLecTByroLmx
PeLLEeHMiA JeMOHCTPUPYET MaJioe YMCII0 O0TeYeCTBEHHbIX pa3paboToK B AaHHOW 061acT Npy CpaBHUTESIBHO BbICOKOH CTOMMO-
CTU 3apybexHbIx aHanoro. Kpome Toro, CToMT 0TMETUTL OTCYTCTBME BOCMPOM3BOLMMON METOAONOMMM CO3[aHUs YCTPOWCTB
MMUTaLMM NyNbCOBOTO KPOBEHAMNOJHEHWS C UCMONIb30BaHWEM [LOCTYMHBIX M HEAOPOrUX MaTepuUano..

Lleste: paspaboTka rMAPOKOHTYpa ANA UMUTALMU NYNIECOBOrO KPOBEHAMOJHEHWSA B TKAHEUMUTUpYIOLLEM (QaHTOME aopThl.

Memodsi: npoBeAEH NUTEpaTYpHbIA aHanu3 CyLLEeCTBYHOLLMX YCTPOMCTB MMMTALMK MYNbCOBOTO KPOBEHAMNOJHEHMS, a TaK-
e TKaHeuMuTUpYtomX daHToMoB bptowHoro otaena aopTbl. ChopMMpoBaHbl MeAMKO-TEXHUYECKME TpeboBaHWA K Npoek-
TUpyeMoMy ycTpoicTBy. PaspaboTaHa cxeMa ynpaBneHus, onpefeneHa cxeMoaneMeHTHas 6asa u cobpaH MaKeTHbIN 0bpasel,
rMApPOKOHTYpa. Ha ocHoBe 0630pa nuTepaTyphbl ONpefenéH Matepuan, NPUroLHbIN 1S BOCNpoM3BeLeHUs b1uoMexaHU4ecKux
XapaKTepUCTUK apTepuanbHOW TKaHW. M3roToBneH ynpoLLEHHbIM GaHTOM cerMeHTa bprowHoi aopTbl. MakeT ycTpoiicTBa
BKJIKOYaeT B CebA: yNPOLLEHHbINA haHTOM BPIOLLIHOM aopTbl, CUCTEMY YNpaBAEHMS, HAacoC, AaTYMK AaBNEHUS, pacxoLoMep U pe-
rynsTop notoka. [lpoBeeHo NepeUYHOE TECTUPOBaAHME Pa3paboTaHHOro KOHTYpa B pexuMe 6a30BbIX CUTHANOB U B PeXUMe
MMUTaLMKM peanbHoro npoduns notoka. basosble curHanbl npefcTaBnsanu coboi NepuoaMyeckue NPAMOYroNbHbIE CUTHAbI,
BOCNPOM3BOAMMbIE C Pa3fINYHOM YacTOTOW, UMUTUPYIOLLME HOPMaTbHBIW, YYaLLEHHBIA U 3aMeAneHHbI nynbc. C ucnonb3oBa-
HWEM LLUMPOTHO-UMNYNBCHON MOAYNALMK NoNydeH Npoduib NyfbCOBOM BOMHbI ABJIEHUA.

Pesynemamei: pa3paboTaHHas KOHCTPYKLMA MMAPOKOHTYpPA MO3BOSMMA YCMELUHO BOCMPOU3BOAUTL NPOdUAM AaBNeHUs
M CKOPOCTM MOTOKA B TKaHeUMuTUpyloLleM daHToMe aopThbl. [lanbHelilee pa3suTvie NpoeKTa NpeanosiaraeT U3roToOBAEHUE
W BanMAaUMI0 KOHTYpa C MCroNb30BaHWeM aHTponoMopdHbIX Bepcuin haHToMa, MofennpoBaHue aHrMorpaduyeckoro uc-
CnefoBaHus.

3aknoyeHue: nonyyeHHbIe pe3ynbTaTbl MOryT ObiTb NONE3HbI ANs cOBepLUeHCTBOBaHUS MeTopuk KTA, a Takxe ans pas-
paboTHW aHMMOXMPYPrUYECKUX 0BYYaIOLLMX CTEHOB.

KnioueBble cfloBa: TKAHEMMUTUPYIOLLMIA haHTOM; BPIOLLHOI 0TAEN a0pThbl; KOMMbloTEpHas ToMorpaduyeckas aHruorpagus;
TMAPOKOHTYP.

KAK LIUTUPOBATb

Konenko M.P., TyceBa A.B. YctpoiicTBo fins vMUTaLMM NyfbCOBOTO KPOBEHaNoMHeHWs bptoluHoro otaena aoptsl // Digital Diagnostics. 2023. T. 4, N° 1
Supplement. C. 35-36. DOI: https://doi.org/10.17816/DD430337

CMAUCOK JIUTEPATYPbI
1. Rengier F., Geisblisch P., Vosshenrich R., et al. State-of-  medica.com/expo/product/8996/doppler-flow-pump-model-
the-art aortic imaging: part | — fundamentals and perspectives ~ model-769.

of CT and MRI // Vasa. 2013. Vol. 42, N 6. P. 395-412.
doi: 10.1024/0301-1526/a000309

2. Doppler Flow Pump [Internet]. Hospimedica Expo [maTa 06-
puienmsa: 03.06.2023]. Ooctyn no ccbinke: https://mobile.hospi-

Pykonucb nonyyena: 15.05.2023

Vs

2KO®BEKTOP

Pykonucb opo6peHa: 05.06.2023

3. Kwon J, Ock J.H., Kim N. Mimicking the mechanical properties
of aortic tissue with pattern-embedded 3D printing for a realistic
phantom // Materials. 2020. Vol. 13, N 21. P. 5042.

Ony6nukoBaHa Online: 10.07.2023

Cratba goctynHa no nuuer3un CC BY-NC-ND 4.0 International
© 3Ko-BekTtop, 2023


https://doi.org/10.17816/DD430337
https://doi.org/10.17816/DD430337

36

CONFERENCE PROCEEDINGS Vol. 4 (15) 2023 Digital Diagnostics

DOI: https://doi.org/10.17816/DD430337

Hydraulic circuit for pulse flow simulation
in the tissue-mimicking aortic phantom

Maria R. Kodenko' 2, Anastasia V. GusevaZ

"'Moscow Center for Diagnostics and Telemedicine, Moscow, Russian Federation
2 Bauman Moscow State Technical University, Moscow, Russian Federation

ABSTRACT

BACKGROUND: Computed tomographic angiography (CTA) is the “gold standard” in the diagnosis of most vascular
pathologies. The optimal method to improve this technique is the use of anthropomorphic tissue-mimicking phantoms,
since CTA is accompanied by radiation exposure and the risk of allergic reactions when using contrast agents. In addition to
compliance with the X-ray properties of the vessel, the pulsations occurring in the aorta in vivo must be simulated. A review
of existing solutions demonstrates a small number of national developments in this area at a relatively high cost of foreign
analogues. Moreover, the lack of reproducible methodology for creating pulse flow simulation devices using available and
inexpensive materials is worth noting.

AIM: To develop a hydraulic circuit to simulate pulse blood flow in a tissue-mimicking aortic phantom.

METHODS: A literature analysis of existing pulse flow simulation devices and tissue-mimicking phantoms of the abdominal
aorta was conducted. The medical and technical requirements for the designed device were formulated. The control circuit was
developed, the circuit element base was determined, and the hydraulic circuit prototype was assembled. Based on a literature
review, a material suitable for reproducing the biomechanical characteristics of arterial tissue was selected. A simplified
phantom of the abdominal aortic segment was made. The device model included a simplified abdominal aortic phantom, a
control system, a pump, a pressure sensor, a flow meter, and a flow regulator. Initial testing of the developed circuit in the
basic signal mode and in the real flow profile simulation mode was performed. The basic signals were periodic rectangular
signals reproduced at different frequencies, simulating normal, rapid, and slow heart rate. Using pulse-width modulation, a
profile of the pressure pulse wave was obtained.

RESULTS: The developed hydraulic circuit allowed successful reproduction of pressure and flow velocity profiles in a
tissue-mimicking aortic phantom. Further development of the project will involve fabrication and validation of the circuit (using
anthropomorphic versions of the phantom) and simulation of the angiographic study.

CONCLUSIONS: The results may be useful for the improvement of CTA techniques and the development of angiosurgical
training stands.

Keywords: tissue-mimicking phantom; abdominal aorta; computed tomographic angiography; hydraulic circuit.
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Pa3paboTrka MeTo,a aBTOMATU3MPOBAHHOW OLLEHKM
cTeneHn AUC(PYHKLMMN NIMLLEBOro HepBa

M.B. [lemboBckum, A.A. borko

MoCKOBCKUI rocyAapCTBeHHBII TeXHUYEeCKuiA yHuBepcuTeT uMenn H.3. Baymana, Mocksa, Poccuiickas Qenepauus

AHHOTALIMA

06ocHosaHue: HeBpONaTUs IMLEBOrO HEPBa Ha NepudepuyeckoM ypoBHe (0AHOCTOPOHHSAS CNaboCTb MbILLIL BCEW NoMo-
BMHbI JIULIA) ABNSETCS PacnpoCTpaHEHHBIM HEBPOOTMYECKUM 3aboneBaHueM. OLeHKa CTeneHn OUCHYHKLUMM NIULIEBOTO HEpBa
HeobxoaMMa [ OTCNEXMBAHUS AMHAMUKKU NEYEHWs U MOHUTOPUHIa 3PdeKTMBHOCTU peabunmTaummn. [lns 3toro B MUpo-
BOW KJIMHMYECKON NPaKTUKe NMPUMEHSAIOTCA CUCTEMBI LLIKaN, Cpefiy KoTopbix Hanboniee nonynspHb WKanbl Xayca—bpakMaHHa,
fnarvxapa, HoTtuHrem. Takue MeToAbl HeyHMBEpPCAbHbI M OCHOBaHbI Ha BU3YaslbHOW AWarHOCTUKE, KOTOpas OnupaeTcs uc-
KJTIOYMUTESTBHO Ha CYyOBEKTUBHBIN OMbIT Bpaya. Kak cnefcTeume, Bo3HMKAET NOTPeOHOCTb B 0OBEKTUBHBIX M3MEPEHMSX U aBTO-
MaT13aLmm C LeMbi OTCNEXMUBaHUA OMHAMUKW BOCCTaHOBNeHWs. bnarofaps ucnonb3oBaHuio MeTof0B 06paboTku n3obpa-
JKEHMIA N KOMIMBIOTEPHOTO 3peHMUs 3Ta 3aAa4a CTasa BbINOJHUMOMN.

Llen: paspaboTka MeTofa aBTOMaTU3MPOBAHHOM OLEHKW CTeneHn AUCHYHKLUMM NMLEBOro HepBa NocpeAcTBOM buome-
TPUYECKOT0 aHanM3a nuua ¢ Lebio 0TCAEXKMBAHUA AMHAMUKW BOCCTaHOBIEHUS NaLMEHTa.

Memodsi: B pamMKax coTpyaHuyecTBa ¢ MOCKOBCKUM HayyHO-WCCNEA0BATENbCKUM OHKOJIOTMYECKUM MHCTUTYTOM MUMEHM
M.A. l'epueHa bbina cobpaHa 6a3a AaHHbIX NaLMEHTOB C 4-1 (4 YenoBeKa), 5-i (4 yenoBeka) 1 6-i (11 YenoBeK) CTeneHbIo
nopaxeHus QyHKUMM TULEBOr0 HepBa no LKane Xayca—bpakMaHHa — ueneBas rpynna. Takoke bbina chopMUpoBaHa KOH-
TPOJIbHaA rpynna, y4acTHUKaMK KoTopoii sensiuck 20 cTyaeHToB MoCKOBCKOro rocyAapCTBEHHOMO TEXHUYECKOTO YHUBEPCH-
Teta uM. H.3. bayMaHa. B npouecce perucTpaumm UCMbITYeMbIX NPOCUIN BbINOHATD CEPU0 MUMMYECKUX TECTOB: NMOAHATUE
BpoBen, 3aKpbITUe a3, yNbIOKa, yblbKa ¢ yCunueM, HafyBaHue LLEK, BbITArMBaHUe ryb TpybOUKOW, apTUKYNALMS C YCUITUEM.
3aTeM ANS OLEHKU CTeNeHW acMMMETPUM JiNLA ObIM MCMONb30BaHbl KOHTPOSbHbIE TOUKM 0bnacTeit bpoBeld, rnas u pra.
B kayectBe Mogenu mua Ucnosib3oBaHa AByMepHas Mogenb MultiPIE, peanusoBanHas B brubnuoteke dlib u copepxallas
68 KOHTpONbHBIX TOYeK. HanucaH nporpaMMHbIN Kop, Ha si3bike Python, KoTopbIi Ha 0CHOBE M3MEHEHWS KOOPAMHAT KOHTPOJIb-
HbIX TOYEK NpPY BbINOIHEHWUM NALMEHTOM MUMUYECKUX TECTOB PacCUMTLIBAET KOIPHULIMEHTI aCUMMETPUU.

Pesynbmamei: npoBegeHo uccnefoBaHMe N0 onpefesneHNIo CTaTUCTUYECKN 3HAUUMbIX Pa3nuumii Ko3GdULMEHTOB acuM-
METPWM Y KOHTPOJIbHOMW rpynMbl U nauueHToB. Ha ocHoBe Kputepus MaHHa—YUTHW napaMeTpbl aCUMMETPUM NpU BbINOAHEHUM
HEKOTOPbIX MUMMYECKWX TECTOB MOKa3aM CTaTUCTUYECKW 3HaumMble pasnnyms (p <0,05), a umeHHo: acummeTpus B obnactn
nba npu nogHsatum 6posen — 0,00 < 0,05; acummeTpusa B obnactu pta npu yneibke — 0,026 < 0,05; acummeTpus B obnactu
pta npu ynbibke ¢ ycunmem — 0,00 < 0,05; acummeTpusa B obnactu pta npu BoitArvBaHum ry6 B Tpybouky — 0,039 < 0,05;
acuMmeTpus B obnactv pra npu apTukynauum ¢ yeunuem — 0,004 < 0,05.

3aknoyenue: nonyyeHHble pesynbTaThl JOKa3bIBalOT paboTocnocobHOCTb NpefIoXKeHHOro MeToa, a TaKKe NoKa3blBalT
HeobxoaMMOCTb NpOBEAEHUS AOMNOHUTENBHBIX UCCEA0BAHNA, @ UMEHHO MOWCKA Pa3fnuMii MeXay rpynnamMu nauveHToB
pa3HOMW CTENeHW TAXKECTW U pa3paboTku KNAccMUKALMOHHOW MOAENM MALLMHHOMO 0ByYeHNs.

KnioueBble cnoBa: aHanu3 BUAEON300PAKEHNS NWULA; aBTOMATUYECKas OLEHKa cTeneHu AMCHYHKLUMUW IMLEBOr0 HepBa;
napanuy NMLEeBoro Hepea; WKana Xayca—bpakMaHHa.
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Automated assessment of facial nerve dysfunction
Maxim V. Dembovskiy, Andrey A. Boiko

Bauman Moscow State Technical University, Moscow, Russian Federation

ABSTRACT

BACKGROUND: Facial neuropathy at the peripheral level (unilateral muscular weakness of the entire half of the face) is
a common neurological disorder. Assessment of the facial nerve dysfunction grade is necessary to track the dynamics of
treatment and monitor the effectiveness of rehabilitation. For this purpose, worldwide clinical practice uses grading systems,
the most popular of which are the House-Brackmann, Yanagihara, and Nottingham scales. Such methods are non-universal
and based on visual diagnosis, which relies solely on the subjective experience of the physician. Consequently, objective
measurements and automation are needed to track the dynamics of recovery. With the use of image processing and computer
vision techniques, this task became feasible.

AIM: To develop a method of automated assessment of the facial nerve dysfunction grade by biometric facial analysis to
monitor the patient’s recovery dynamics.

METHODS: As part of the collaboration with the Herzen Moscow Research Institute of Oncology, a database of target group
patients with grades IV (4 people), V (4 people), and VI (11 people) of facial nerve disfunction according to the Haus-Brackmann
scale was compiled. A control group consisted of 20 students from the Bauman Moscow State Technical University. During
registration, subjects were asked to perform a series of following mimic tests: raising the eyebrows, closing the eyes, smiling,
smiling with effort, inflating the cheeks, pouting the lips, and articulating with effort. Control points of the eyebrow, eye, and
mouth areas were used to assess the degree of facial asymmetry. The two-dimensional MultiPIE model, implemented in
the dlib library and containing 68 control points, was used as a facial model. A program code in Python was written, which
calculates asymmetry coefficients based on changes in the coordinates of control points when the patient performs mimic
tests.

RESULTS: A study was conducted to determine statistically significant differences between asymmetry coefficients in the
control group and patients. Based on the Mann-Whitney criterion, asymmetry parameters during some mimic tests showed
statistically significant differences (p <0.05). Thus, asymmetries in the forehead when raising the eyebrows (0.00 < 0.05), in
the mouth when smiling (0.026 < 0.05), in the mouth when smiling with effort (0.00 < 0.05), in the mouth when pouting the lips
(0.039 < 0.05), and in the mouth when articulating with effort (0.004 < 0.05) were revealed.

CONCLUSIONS: The results prove the performance of the proposed method and show the need for additional research,
particularly the search for differences between groups of patients with different severity and the development of a classification
model for machine learning.

Keywords: face video image analysis; automatic assessment of the facial nerve dysfunction grade; facial nerve paralysis;
House—Brackmann facial paralysis scale.
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BnusHue akcTpanneBpanbHoil n1oM6UPOBKY
CUJIMKOHOBbIM UMNNAHTOM Ha (YHKLMOHANbHbIE
noKa3aTesIu NIErkux y 60bHbIX ABYCTOPOHHUM
AECTPYKTUBHbIM Ty6epKyneé3oM

[1.B. [loHyenko, M.W. Yywkun, E.B. KpacHukoBa, M.A. barupos

LleHTpanbHbI Hay4HO-MCCnea0BaTENbCKUIA MHCTUTYT TybepKynésa, Mocksa, Poccuitckas ®epepaums

AHHOTALIMA

06ocHoeaHue: HecMoTpA Ha ycnex B 6opbbe ¢ TybepKynésoM, NPofoMKaeTCA POCT LOMM NaLMUEHTOB C MHOXECTBEHHOM
W LUMPOKOW NeKapCTBEHHOM yCToNUMBOCTLI0 Bo3byauTens. Mo aaHHbiM BO3, adhdeKTMBHOCTb NeyeHns 60MbHbIX TybepKyne-
30M JIETKUX C MHOXKECTBEHHOI JIEKAPCTBEHHOM YCTOMYMBOCTBI0 MUKOBaKTepumn Tybepkynesa (MBET) B Mupe coctaBnset 48%,
MpM LIMPOKOW NeKapcTBeHHoM ycTonumeocTn MBT — 34%. HepgoctatouHas 3addheKTMBHOCTL XMMUOTEPaNUM y AaHHOM KaTero-
pUM NaumMeHToB 06YCNOBNMBAET KOMMJIEKCHOE NleYeHne Ty6epKynésa C MPUMEHEHNEM XMPYPrUYeCcKUX METOAOB.

Llesb: M3yunTb BAMAHWE OMepaLyMmn Ha pecnvpaTopHyto QYHKLMIO 3TANHOM0 XMPYPrYecKoro JIeYEHUs C NPUMEHEHUEM 3KC-
TpanneBpanbHoON NAOMOBMPOBKY CMTMKOHOBBIM UMNNaHTOM (3MCK) y 6onbHBIX ABYCTOPOHHUM LLECTPYKTUBHBIM TybepKynésoM
NETKMX.

Memodei: ¢ 2012 no 2022 rop, 3KcTpanneBpasbHbIi MHEBMOJNS € MNIOMOMPOBKOW CUIIMKOHOBLIM MMMIAHTOM B COYETaHUM
C Pe3eKUMOHHBIMM OMepaLmMsMX NIEFKUX Ha NPOTMBOMOJIOXKHOW CTOPOHE BbINOMHEH 14 60NbHBIM pacnpocTPaHEHHBIM ABYCTO-
POHHWM [LeCTPYKTMBHBIM Tybepkyné3oM. KoHTponbHas rpynna Briioyana 29 naumeHToB, KOTOPbIM NPOBeAEHbI Pe3eKLMOHHbIE
onepauuu Nérkux ¢ obenx ctopoH. CpaBHUBaEMbIe rpynMbl COMNOCTaBKUMBI M0 MOy, BO3pacTy, opMe OCHOBHOIO 3aboneBaHus,
CMEKTPY NeKapCcTBEHHON YyBCcTBUTENBHOCTU MBT. M3yyeHne dyHKUMM BHELLHErO AblIXaHWUA NPOBOAMNOCH METOA0M Gopcupo-
BaHHOI CMpoOMeTpuM Ha annapatax Master Screen Pneumon ¢upmbl Viasys Healthcare ¢ onpepnenenvem dopcupoBaHHoi
Xun3HeHHoM éMKocTu nerkux (OXKEST), obbéMa popcupoBaHHoOro Bhigoxa 3a 1 ¢ (0OB1).

Pe3ynbmamei: puHaMuKa nokasatesiell CIMPOMETPUYECKOTO MCCe0BaHUSA MOCTE XUPYPrUYECKOr0 JIeYeHUs CoCTaBuna:
OXEN -1,05+0,47 n —1,7420,76 n (p <0,05), 0®B1 -0,95+0,6 n —1,33+0,5 n (p <0,05) B rpynne 3IMNCU u B rpynne pesek-
LMK cooTBeTCTBEHHO. B ocHosHoM rpynne y 10 (70%) naumveHToOB BbisiBNEHbI pa3HOHANPaB/IEHHbIE U3MEHEHWS BEHTUNIALM-
OHHOW yHKUMM: Yy 5/14 (35%) — yxyaweHue, a y 5/14 (35%) 6onbHbIX 3aperMcTPUMpOBaHO MOBbILIEHWE (YHKUMOHANBHBIX
nokasarenei. B ocHOBHOI rpynne cHUXeHWe pecnupaTopHbIX NoKasaTeneil 6bi1o OCTOBEPHO MeHbLLE, YEM B KOHTPOSbHON,
yTo roBopuUT 06 3HEKTUBHOCTU MPELIOKEHHOW METOAMKM. 3TanHOEe XWUPYPrUYEcKoe JIeYeHUe Kak C ABYCTOPOHHUMU Mo-
cnefoBaTeNlbHbIMU Pe3eKLMAMM, TaK U ¢ ucnonb3oBaHueM 3MCU B coueTaHum ¢ peseKumeit Ha MPOTUBOMOIOHOW CTOpPOHE
COMpPOBOXAAETCA CHUMEHUEM BEHTUNALMOHHOM QYHKUMM NErKMX. B rpynne nauneHToB, y KoTopbix npumeHsncs metog 3MNCH,
CTeNeHb CHUXEHMA NOKa3aTeNel yMepeHHas!.

3arnoyenue: npu BbibOpe TaKTUKM XMPYPrUYECKOro fieYeHUs C MCMONb30BaHUEM 3KCTpanseBpanbHOr0 MHEBMOMM3a
C NIOMOMPOBKOM CUIIMKOHOBBLIM MMMNAHTOM LieniecoobpasHo Ha nepeoM 3tane BbinonHATb AMCU ¢ uenbio MakcMManbHOro
COXpaHeHUs! BEHTUNAUMOHHON YHKLMM NErkux. Mcnonb3osanue 3MCU B 3TanHOM XMpYprudeckoM fedeHnn y BosbHbIX pac-
NPOCTPAHEHHBIM ECTPYKTUBHBIM TyDEpPKYNE30M AeNaeT BO3MOXHBIM paciumpeHne hyHKLMOHANBHOM onepabenbHoCTM naum-
€HTOB C OrpaHU4eHHBIMW PECNUPATOPHBIMUA PE3EPBAMM.

KnioueBble cfioBa: 3KCTpan/ieBpabHbIM MHEBMONN3; TybepKynes.
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Effect of extrapleural silicone filling on lung function
in patients with bilateral destructive tuberculosis

Daria V. Donchenko, Mikhail I. Chushkin, Elena V. Krasnikova, Mammad A. Baghirov

Central Scientific Research Institute of Tuberculosis, Moscow, Russian Federation

ABSTRACT

BACKGROUND: Despite the success of the fight against tuberculosis, the proportion of patients with multidrug- and
extensively drug-resistant pathogens continues to grow. According to the World Health Organization, the effectiveness of
treating patients with multidrug- and extensively drug-resistant mycobacterium tuberculosis (MBT) worldwide is 48% and
34%, respectively. The lack of efficiency of chemotherapy in this category of patients leads to complex surgical treatment of
tuberculosis.

AIM: To investigate the effect of surgery on respiratory function of staged surgical treatment with extrapleural silicone
filling (ESF) in patients with bilateral destructive pulmonary tuberculosis.

METHODS: From 2012 to 2022, extrapleural pneumolysis with silicone implant filling in combination with lung resection
on the opposite side was performed in 14 patients with extensive bilateral destructive tuberculosis. The control group included
29 patients who underwent lung resection on both sides. The groups were comparable in terms of sex, age, form of the
underlying disease, and spectrum of MBT drug sensitivity. External respiratory function was studied by forced spirometry on
Master Screen Pneumon devices by Viasys Healthcare with determination of forced volume vital capacity (FVVC) and forced
expiratory volume per 1 s (FEF1).

RESULTS: The dynamics of spirometric parameters after surgical treatment were as follows: FVVC was -1.05+0.47 and
—1.7420.76 liters (p <0.05), and SPH1 was —-0.95+0.6 and —1.33+0.5 liters (p <0.05) in the ESF group and in the resection group,
respectively. In the main group 10 (70%) patients showed diverse changes of the ventilatory function. Thus, 5/14 (35%) patients
had worsening, whereas 5/14 (35%) patients had increased functional indices. In the main group, the decrease in respiratory
indices was significantly lower compared with the control group, indicating the effectiveness of the proposed technique. Staged
surgical treatment with both bilateral consecutive resections and the use of ESF in combination with resection on the opposite
side was accompanied by a decrease in pulmonary ventilatory function. In the group of ESF patients, a moderate decrease in
the indices was observed.

CONCLUSIONS: When choosing surgical treatment using extrapleural pneumolysis with silicone implant filling, ESF should
be performed at the first stage to preserve the maximum ventilatory function of the lungs. The use of ESF in staged surgical
treatment of patients with extensive destructive tuberculosis allows expanding the functional operability of patients with limited
respiratory reserves.

Keywords: extrapleural pneumolysis; tuberculosis.
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Ponb TeneMeAULMHCKUX TEXHONIOMMA B OKa3aHUM
noMoLuu He(I)pOHOFM‘-IECKMM nauueHTaM Ha BCeX
JTanax nevyeHus

E.l. Nlopodeesa

locynapcTBeHHas KMHuyeckas bonbHuua N 52, Mocksa, Poceuiickas Oepepaums

AHHOTALIMA

06ocHosaHue: NauneHTbl, KOTOpble 13-3a 60NBLIOT0 PACcCTOSHNA UM MO APYIUM MPUYMHAM He UMEIOT BO3MOXKHOCTU NO-
ceLaTb MeJULMHCKUIA LIEHTP, HY}KAAKTCA B BbICOKOKAYECTBEHHOW M JOCTYMHOW MeMUMHCKON noMoLLm. B coBpeMeHHon Me-
LVLMHCKOMW NpaKTUKe cyLecTyeT npobnema obecneyeHns U ynyylleHUs KauecTBa ABYCTOPOHHEN CBA3U MeX[Y NauUeHToM
1 MeIMLMHCKUM NepcoHanoM. Pabota npoBoautcs Ha noptane https://nefrocentr.ru.

Llene: noBbiweHne 3HEKTUBHOCTM W YNyyLLIEHME KaYecTBa OKa3aHUA MeAMLMHCKOM NOMOLLM NauueHTaM Hedponoruye-
CKOro npoguns — naumeHTaM ¢ XpoHu4ecKoi bonesHblo noyek (XBI) crenenn lllb—V (noananusHble cTagum); naumeHTaMm,
HaxXOAALMMCS Ha 3aMeCTUTENbHOWM MOYeyHol Tepanuu (reMoauanus, NepUTOHNANbHbIA AWanu3); peLumnieHTaM NoYeyHoro
TpaHCMIaHTaTa ANs COKPALLEHNS SKCTPEHHBIX FOCMMTANM3aLMi, CHUXKEHNUS CMEPTHOCTM M NOBbILIEHUS 06LLel BblKMBaeMo-
CTW; pa3paboTka 1 BHepeHWe TeNlepeabunuTaLmy; NoBbLILLEHWNE KAYeCTBa MU3HN.

Memodei: nnathopMa «TeneHedpoLeHTp» co3faHa npu noaaepxke [lenapTaMerTa 3ppaBooxpaHeHus Mockebl, Mockos-
CKOr0 LIEHTPa MHHOBALMOHHBIX TexHonorui u KoMnnekca coumanbHoro passutus Mocksbl (rpaHToBbI npoekT N 25-12-1/22
Ha co3gaHue LmdpoBoi IKOCUCTEMbI MOCKOBCKOTO HedPOIOrMyeckoro Kiactepa As NPOABUMEHUA albTepHATUBHBIX Mojenei
OKa3aHus Hedponormyeckon nomMoLuy Ha goMy naupneHtam ¢ XbI llib—IV-V cTaguii n peumnueHTaM AOHOPCKUX MOYEK).

« [lpuMeHeHue W COBEPLUEHCTBOBAHME CYLLECTBYHOLLMX OHMANH-MNATGOpPM ANS AUCTaHLUMOHHOTO HabnioaeHus: BULEO-
KOHCYNbTaLMK, UCMOJb30BaHWE aHKETUPOBAHWA U LUKaN OLEHKU COCTOSHMS, KOPPEKLMU Tepanui, AUanu3HoW npo-
rpaMMbl, FpynnoBoi Tenepeabunutauum.

» Co3gaHue BMAEOYPOKOB A5 NALMEHTOB C LIESbi0 MOBLILUEHWS FPaMOTHOCTY C AanbHenLumMM GopMmupoBaHueM bubnumo-
TEKU 3HaHWUN ANs 0By4eHUs NpaBUNIaM XW3HU, NUTaHWUSA, CAMOKOHTPONS, (U3MYECKON aKTUBHOCTM, TUMMEHDI, Tepanum,
NpOoBeAEHUS NpoLeayp NEPUTOHEANBHOMO AUanu3a.

« PaspaboTka TenenaTpoHaxa v CONpOBOXEHNUS MALMEHTOB Ha NEPUTOHUANBHOM [Manu3e.

Pesynemamel: cucTeMa npefcTaBnsieT cobo MHoronnaHoBylo MHbOpMauUMoHHY 6a3y, no3sonsioulylo cobupatb
JaHHble 0 CaMOYyBCTBUM NaLMEHTA 3a NPejenamMu MeaULMHCKOro ydpexaenus. oA ANCTaHUMOHHBIM HabnloaeHWeM Ha-
xoaatca 6onee 150 mauueHTOB nocne ayToNOrMYHOM TPaAHCNAAHTaUMM Noyky, 80 NaLUMEHTOB Ha NepUTOHWANLHOM Aua-
nu3e, 25 naumMeHToB Ha remoamanuse, 23 naumeHTa Ha goamanusHblx ctagusax Xbl. Cuctema paér Bpady BO3MOXKHOCTb
KOpPEKTUPOBaTb Ha3Ha4YeHWe NpenapaToB, IKCTPEHHO pearnpoBaTb Ha NpobneMbl NALUMEHTOB, a TaKKe 3afaTb NPaBUIib-
HbIli anropuT™ NOBELEHUS B KPUTUYECKON CUTyaLuu. MOHMTOPUH OCHOBLIBAETCA HA OMPOCHUKAX, HA BOMPOCHI KOTOPbIX
NauWeHT O0TBEYaeT MO pacnucaHWio, 3aflaHHOMY BpayoM. AHKeTa cofepXuT Habop CUMNTOMOB, KOTOPbIE MaLMEHT BblOK-
paeT C Y4ETOM MHTEHCMBHOCTU LBeTa. COBOKYNHOCTb 0TBETOB 06pa3yeT «TensoByl KapTy» CamMo4yBCTBUS, NpU B3rnsae
Ha KOTOPYl0 Bpay AMCTAHLMOHHO OrpefenseT, ecTb I y nauueHTa npobneMbl U Kakne MMeHHo. TakuMm 0bpa3oM, Bpay
060CHOBaHHO NPUHWUMAET PeLLEHUs 0 JanbHenLweM nedeHun. Pecypc no3sonseT naumeHTaM 03HaKOMUTLCSA € 06LUMPHBIM
MH(OPMaLMOHHBIM MaTepuanoM. [IpoBoOAATCS OHNANH-KOHCYNbTaLWW ANs NauueHToB — TeneobpasoBaTeNbHble Meponpu-
ATUA ANg rpynn nauneHToB Hedponoruyeckoro npoduns B 3aBUCUMOCTY OT TUNA NaTONOMMKM € pa3paboTKoil BUAEOYPOKOB
OT Bpayen No OCHOBHbLIM NpobneMaM U NoboYHbIM ABNEHUAM. [IMCTaHUMOHHO oLeHuBaeTcs 3QhEeKTMBHOCTL NPOBOAUMON
Tepanuu (nekapcTBEHHOM, 3aMeCTUTENIbHON NOYEYHOI TepanuK) € LieNblo KOPPEKLMK, OTMeHbI U noabopa NekapcTBEHHOM
Tepanuu. ExeHepenbHo B OHNaWH-popMaTe NpOXOAAT 3aHATUA N0 QU3NYECKOW peabunutaumm, a TaKKe ANETUHECKOMY
COMPOBOXAEHNI U UETUYECKOMY NUTaHMIO.

3aknioyeHue: co3faHve LMGPOBOI 3KOCUCTEMBI MOCKOBCKOTO HedpoiorMiyecKoro Knactepa A8 OKasaHus Tenenoj-
LEPKKM BCEM NaLMEHTaM He(poiornyeckoro Nnpoduns UrpaeT BaXHylo posib B MOBCEAHEBHOM XU3HU. Bo3moxHOCTb no-
NYYEHWUs! KAaYeCTBEHHOW CBOEBPEMEHHOI NOMOLLM NO3BONSET OCYLUECTBAATL KAYECTBEHHBIA KOHTPOSIb COCTOAHWS Nauu-
eHTOB. AHKeTUpPOBaHWe, B TOM YMCe MO OLieHKe MCUXON0rMYecKoro COCTOSIHUA MauMeHToB, NO3BOASET HA paHHEM 3Tane
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BbIABJIATbL OCNOXHEHUA NOCNe KoppeKuuu VIMMYHOCYI'IPECCVIBHOVI Tepanuu 1 nosbllWaTbh NPUBEPHEHHOCTb NALMUEHTOB Te-
panuun. HPOBEJJ,EHVIG OHNalH NaLMEHTCKMX LLUKON No MO}J,VId)MKaLI,VIVI MATAHNA U CI)VI3VI‘-IECKOI7I adKTUBHOCTU MO3BOJIAET CHU-
XaTb TPEBOXHOCTb M yny4dwlaTb HaCTpoeHWe, NoBbIWaTb d)VIBVI‘-IECKYIO dKTUBHOCTD, CI)OpMVIpOBaTb npaBuibHblE MULLEBbIE
MPUBbIYKN N KOPPEKTUPOBATb PaLMOH NUTAHUA. [laHHble BbIBOAbI nonyyeHbl HA OCHOBaHWKU eXeHenesibHOro MOHUTOPUHra
OHEBHMKOB MaLMeHTOB.

KnioueBble cnoBa: TeneHecbpoueHTp; TeneMeguUMHCKMEe TeXHOJ1I0rMn; XpoHU4ecKasa bonesHb MouKy; TPaHCN1aHTaumA
MOYKK; remMoamanuns; I'IEPMTOHeaﬂbeIVI ananus.

KAK LUTUPOBATb

[lopodeesa E.I'. Ponb TeneMenLMHCKYX TEXHOMOMMIA B OKa3aHWM NMOMOLLM HethponorM4eckvM NaLyeHTam Ha Beex atanax neyenus // Digital Diagnostics.
2023.T. 4, N° 1 Supplement. C. 43—-45. DOI: https://doi.org/10.17816/DD430340

DOI: https://doi.org/10.17816/DD430340

Role of telemedical technologies at all stages
of treatment of nephrological patients

Ekaterina G. Dorofeeva

Moscow State Clinical Hospital N 52, Moscow, Russian Federation

ABSTRACT

BACKGROUND: Patients who, due to great distance or for other reasons, are unable to visit the medical center, must
be provided with high quality and accessible medical care. Quality assurance and improvement of two-way communication
between the patient and the medical staff must be ensured. The work is conducted at https://nefrocentr.ru.

AIM: The study aims at improving the efficiency and quality of medical care for patients of nephrological profile, i.e. patients
with chronic kidney disease (CKD) of grade lllb—V (pre-dialysis stages), patients undergoing renal replacement therapy
(hemodialysis and peritoneal dialysis), and renal transplant recipients to reduce emergency hospitalizations and mortality and
improve overall survival, as well as developing and implementing telerehabilitation and improving quality of life.

METHODS: The Telenephrocenter platform was created with the support of the Moscow Health Department, the Moscow
Center for Innovative Technologies, and the Moscow Social Development Complex (Grant project No. 25-12-1/22 for the
creation of a digital ecosystem for the Moscow Nephrology Cluster to promote alternative models of home nephrology care for
patients with grades IlIb-IV-V CKD and kidney donor recipients).

» Application and improvement of existing online platforms for remote monitoring: video consultations, use of

questionnaires and health assessment scales, therapy correction, dialysis program, and group telerehabilitation.

« Creation of educational video tutorials for patients to improve literacy with the further formation of a library of knowledge

to teach the rules of life, nutrition, self-control, physical activity, hygiene, therapy, and peritoneal dialysis procedures.

« Telepatronage and follow-up of patients on peritoneal dialysis.

RESULTS: The system is a multidimensional information base that allows collecting data on the patient’s health status
outside of the medical facility. Over 150 patients after autologous kidney transplantation, 80 patients on peritoneal dialysis,
25 patients on hemodialysis, and 23 patients on pre-dialysis CKD stages are under remote monitoring. The system enables the
doctor to adjust the prescription of drugs, provide an urgent response to patients’ problems, and select the correct algorithm
for behavior in a critical situation. Monitoring is based on questionnaires to which the patient answers according to a schedule
set by the doctor. The questionnaire contains a set of symptoms that the patient chooses based on the intensity of the color. The
aggregate of the responses forms a “heat map” of health status, which, when viewed remotely, allows the doctor to determine
whether the patient has a problem and what kind of problem he or she has. Thus, the doctor makes informed decisions
about further treatment. The resource allows patients to review a wide range of information material. Online consultations
for patients, i.e. tele-educational activities for groups of nephrological patients depending on the type of pathology with the
development of video tutorials from doctors on major problems and side-effects, are conducted. The effectiveness of the
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ongoing therapy (drug therapy and renal replacement therapy) is assessed remotely to adjust, cancel, and select the drug
therapy. Weekly classes on physical rehabilitation and dietary support and nutrition are offered in an online format.

CONCLUSIONS: The creation of the digital ecosystem of the Moscow nephrology cluster to provide telesupport to all
nephrology patients plays an important role in everyday life. The ability to get quality timely care allows for quality control of
patients. Questionnaires, including assessment of the psychological state of patients, provide early detection of complications
after correction of immunosuppressive therapy and increase patients’ adherence to therapy. Conducting online patient schools
on dietary and physical activity modification helps to reduce anxiety and improve mood, increase physical activity, form good
eating habits, and adjust dietary intake. These conclusions are based on weekly monitoring of patient diaries.

Keywords: telenephrocenter; telemedical technologies; chronic kidney disease; kidney transplantation; hemodialysis;
peritoneal dialysis.
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YnbTpa3sBykoBoe MccneAoBaHMe KaK OCHOBHOW MeTOA
ANarHoCTUKM NOBpeXAeHUU nepudepruyecKux HepBoB
npu MUHHO-B3PbIBHOI TpaBMe

C.H. llybposckux, A.B. TatapuHa, 3.A. 'ymeposa, A.[l. KoparuHa

LleHTpanbHbIA BOEHHBIA KIMHWUYECKUA rocnuTanb MMeHn A.A. BuwuHesckoro, KpacHoropck, Poccuitckas ®epepaums

AHHOTALIMA

06ocHosaHue: KonM4ecTBO 0NybIMKOBaHHBIX AaHHbIX, CBA3aHHBIX C MUHHO-B3PbIBHO TPaBMOW NepudepuyecKux HepBoB,
OrpaHuyeHo.

Llesb: onpepenuTb TOUHOCTb M YYBCTBUTENBHOCTb, OLEHUTL CNELMdUYHOCTb YNbTpa3ByKoBoro uccnenosakus (Y3W) B au-
arHoCTUKe MOBPEXAEHUN Nepudepuyeckux HePBOB NPU MUHHO-B3pbLIBHO TPaBME.

Memodel: obcnepoBanbl 159 nmaumenTo, 274 nepudepuueckux HepBa. YNbTpa3syKoBOE WCCRELOBaHWE MPOBOLVIIN
Mo CTaHAAPTHOM METOAMKE C Mcrnonb3oBaHWeM ynbTpa3sykoBoro ckaHepa HI VISION Avius HITACHI nuHeliHbIM paTuymkoM
EUP-L74M ¢ vactoToii B ananasoHe 5-13 Ml ¢ npeaBapuTenbHOW yCTaHOBKOWM mporpaMMbl Y3 onopHo-aBuratesibHoro
annapara. [laBHocTb TpaBMbl — 0T 2 o0 273 aHen. Bce naumeHTbl — MyxumHbl 0T 20 go 48 net. MNpuunHon noBpexaeHns
nepudepu4ecKMx HEpPBOB CTala MUHHO-B3PbIBHas TpaBMa. [NS OLEHKM YyBCTBUTENBHOCTH, CMELMGBUYHOCTU U AMArHOCTM-
YECKOM TOYHOCTM UCMOMb30BaNM CTAaTUCTUYECKUIA aHanm3. BbluncneHne yKasaHHbIX XapaKTepPUCTUK NPOBOAWIM MO METOAMUKE
KauyeCTBEHHOM OLEHKM 0nepaTUBHOrO BMeLUaTesbCTBa, Pe3yNbTaToB KOHCEPBATUBHOTO NeYeHUs U u3ydaemoro Metofa (Y3W).

Pesynbmamei: Bcero 274 noBpexaeHHbIX nepudepuyeckux Hepsa. B nepsyto rpynny Bownm 93 (34%) HepBa, noTpebo-
BaBLLUMe OnepaTMBHOIO BMeLLaTeNbcTBa. Bropyto rpynny coctaBunm 181 (66%) Heps, ons BoccTaHoBNEHUS QYHKLMKM KOTOPBIX
NPUMEHSANOCh KOHCEpBaTUBHOE NieyeHne. bonblumHcTBo HepBoB 47 (51%) B nepBoit rpynne 6biny NOBpeXAEHbI U3-3a KOM-
NPEeCcCUOHHOT0 BO3AENCTBUS PYOLIOB B OKPYXaloLmx TKaHsX. [MofHbI pa3pbiB HepBa auarHocTupoBaH B 29 (31%) cnyva-
AX. BoiseneHo 17 (18%) yacTMYHBIX HapyLIEHMI aHAaTOMMYECKOM LIEIOCTHOCTM HEPBOB C OPMMPOBAHMEM BHYTPUCTBOSBHBIX
W KpaeBbIX HEBPOM. [10BpeXAeHNS HECKONBKIMX HEPBOB 0TMeYeHb! Y 95 yenoBek (59,7%), opHoro HepBa — Y 64 (40,3%). Yawwe
noBpexaan1cb nepudepuyeckme Hepsbl BePXHUX KOHe4HocTen — 185 (67,5%), HepBbl HUMHUX KoHeuHocTen — 89 (32,5%).
Mpu Y3W Habnopanvc: yBenuyeHue NoLwaay nonepeyHoro CeYeHNs HepBOB, HEYETKOCTb UX KOHTYPOB, CHUMXEHWE 3XOTeH-
HOCTU, U3MEHEHME NMYYKOBOr0 CTPOEHMS BMIOTb [0 NOJIHOrO OTCYTCTBUA AUddepeHUMpoBKY 0TaAeNbHbIX hacumukyn. Mpu non-
HOM M YaCTU4YHOM pa3pbiBe HepBa 0TMeYanock 0bpasoBaHue HeBpoM. Bce 93 HepBa nepBoii rpynnbl NofBepriuch onepaTuB-
HOMy BMelLLaTenbcTBY. OCHOBHBIMM BUAAMU onepaumii bbiin: HeBponu3 HapyHblii — 32 (34%) u BHyTpeHHU — 15 (16%);
wos Hepea — 15 (16%), UcceyeHne HEBPOM C MOCNELYIOLLMM MUKPOXUPYPIUYECKMM 3NMHEBPanbHbIM WweoM — 18 (19%),
ayToHeBpasnbHas nnactuka — 11 (12%). B 2 (3%) cnyyasx n3-3a BbIpaXeHHOr0 AnacTasa NpPUHATO pelueHne BO3AepKaThes
OT MAACTUKK, MPOBOAMMACh TPAHCMO3ULUMA CyXOXMAMiA. BceM naumenTam BTopow rpynnbl 6bina NoKasaHa BbiKUAATENbHAsA
TaKTWKa, Ha3HaueHa KoHcepBaTuBHas Tepanus. B 179 (99%) cnydasx B TeueHue 21 AHS 0TMeYanoch NOJIHOE BOCCTaHOBJIEHUE
YyBCTBUTENBHOM U ABUraTenibHoW akTBHOCTH. Y 2 (1%) nocTpapaBLumx BBULY OTCYTCTBUA IddEKTa OT IeYEHUN BbINOSIHEHO
noeTopHoe Y3W, KoTopoe BbisSBUNO KOMNpeccuio pybLIOBLIMY TKaHAMU, NPOBEEHO OMEPaTUBHOE JIeYeHNe.

3aks0yeHue: Npy MUHHO-B3pbIBHOM Bo3aencTBuM Y3W sBnseTcs BeyLMM METOA0M AMArHOCTUKM NOBPEXLEHUI nepude-
PUYECKMX HEPBOB. Y/bTPa3ByKOBOE WCC/IEA0BaHNE C YyBCTBUTENLHOCTLIO 97,8% u cneumduyHocTelo 98,8% nossonseT obHapy-
YUTb NOBPEXIEHNS, NPU KOTOPbIX MOKA3aHO OMepaTUBHOE JieyeHue. [luarHocTnyeckas ToYHoCTb cocTaBnseT 98,5%.

KnioueBble cnosa: Y3/ nepudepuyeckux HepBoB; MUHHO-B3PbIBHOE BO3AEHACTBUE; MUHHO-B3pbIBHAsA TpaBMa.
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Ultrasound as the main method for diagnosing
peripheral nerve injuries in mine blast trauma

Svetlana N. Dubrovskikh, Alena V. Tatarina, Elmira A. Gumerova, Anna D. Koryagina

A.A. Vishnevsky Central Military Clinical Hospital, Krasnogorsk, Russian Federation

ABSTRACT

BACKGROUND: The amount of published data related to peripheral nerve blast injuries is limited.

AIM: The study was aimed at determining the accuracy and sensitivity and assessing the specificity of ultrasound in the
diagnosis of peripheral nerve injuries in mine blast trauma.

METHODS: A total of 159 patients (274 peripheral nerves) were examined. Ultrasound was performed according to the
standard technique using a HI VISION Avius HITACHI scanner with an EUP-L74M linear transducer (a frequency range of
5-13 MHz) and a preset musculoskeletal system ultrasound program. The duration of nerve injuries ranged from 2 to 273 days.
All patients were men aged 20 to 48 years. Peripheral nerves were damaged as a result of mine blast trauma. Statistical
analysis was used to assess sensitivity, specificity, and diagnostic accuracy. These characteristics were calculated according
to the qualitative assessment of surgical intervention, the results of conservative treatment, and the method under study
(ultrasound).

RESULTS: A total of 274 damaged peripheral nerves were examined. The Group 1 included 93 (34%) nerves that required
surgical intervention. In Group 2, consisting of 181 (66%) nerves, conservative treatment was used. Most of the nerves
(47 [51%]) in Group 1 were damaged due to the compression effects of scarring in the surrounding tissues. Seventeen
(18%) partial violations of the anatomical integrity of nerves with the formation of intramural and marginal neuromas were
detected. Multiple and single nerve injuries were observed in 95 (59.7%) and 64 people (40.3%), respectively. Peripheral
nerves of the upper extremities were damaged more frequently (185 [67.5%]), whereas nerves of the lower extremities
were damaged in 89 (32.5%) cases. Ultrasound showed an increase in the cross-sectional area of nerves, blurred contours,
decreased echogenicity, and changes in the bundle structure up to the complete absence of differentiation of individual
fascioculi. The formation of neuromas was observed in complete and partial nerve ruptures. All 93 nerves in Group 1
underwent surgical intervention, particularly, external neurolysis (32 [34%]), internal neurolysis (15 [16%]), nerve suture
(15 [16%]), excision of neuroma followed by microsurgical epineural suture (18 [19%]), and autoneural plasty (11 [12%]).
In 2 (3%) cases, a decision was made to abstain from plasty and perform a tendon transposition due to a pronounced
diastasis. All patients of Group 2 were shown to have a wait-and-see approach, and conservative therapy was prescribed.
In 179 (99%) cases, complete recovery of sensory and motor activity was observed within 21 days. In 2 (1%) patients, a
repeated ultrasound was performed due to no effect of treatment. Compression by scar tissues was revealed, and surgical
intervention was made.

CONCLUSIONS: In mine-explosive impact, ultrasound is the leading method for diagnosing peripheral nerve injuries.
Ultrasound with sensitivity of 97.8% and specificity of 98.8% reveals lesions for which surgical treatment is indicated. The
diagnostic accuracy is 98.5%.

Keywords: ultrasound of peripheral nerves; mine-explosive impact; mine blast trauma.
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MarHuTtHo-pe3oHaHCcHas ToMorpadus
BMCOYHO-HMXXHEYENIICTHOro0 CycTaBa:
KOMMJIEKCHbIX noaxop,

[.B. lywkosa', 10.A. Bacunbes?, [I.A. NlexHes?

" K+31, Mockga, Poccuitckas Qenepalims
2 HayyHO-NPaKTUYECKUI KIMHUYECKMIA LEHTP AMarHOCTUKM 1 TeNleMeANLMHCKUX TexHonormii, Mockea, Poccuiickas ®epepaums
% MOCKOBCKWIA rOCYAapCTBEHHbIN MeAMKO-CTOMATO/IOTMYeCKMil yHuBepcuTeT umenn AWM. EBaokumoBa, Mocksa, Poccuiickas Qepepaunsa

AHHOTALIMA

06ocHoeaHue: 3aboneBanna opodaumanbHon 061acTy BCTPeYaroTca B NONyAALMM, MO PasHbIM AaHHbIM, B 20—85% cnyya-
eB. Hanbonee vacton npuumHoit 601m B 4eNOCTHO-NMLLEBOM 0611acTH, He CBA3aHHOM C 3yO0YENIOCTHOM CMCTEMOK, BLICTYMaeT
BMChYHKUMA BUCOYHO-HUKHeYentocTHoro cycTaBa (BHYC), noa KoTopoi NOHWMAIOT HapyLLeHWe aHaTOMUMYECKUX COOTHOLLE-
HWI BO BpEMSs eCTECTBEHHbIX ABWMXEHWA. MeToaoM Bbibopa B AMArHOCTUKE MaTofnoriv cycTaBa SBNAETCA MarHUTHO-pe3o-
HaHcHas Tomorpadms (MPT).

Lleste: pnsa npuuensHomn auarHocTukm aucdyHkumm BHYC ontuMmanpoBaHbl MeToamku MPT-uccneoBaHus ¢ BbINOAHEHN-
€M CTaTMYHOrOo, NCeBA0ANHAMUYECKOr0 M AMHAMUYECKOr0 NPOTOKOJIOB.

Memodesi: knaccuyeckoe obcnepoadne BHUC npoBoauTcs B MonoxeHun 3aKpbIToro W oTKpbIToro pra. OgHako mony-
YeHHble U300paXKeHWs He 0TPaXalT pacnoioKeHWe BHYTPUCYCTaBHOMO AUCKA HA BCEX 3Tanax [BUMKEHMUS HUKHEW YentocTu.

Pe3ynbmamei: nocne NpoBefeHUs CTaTUMECKOro 06CNeA0BaHNA B ABYX MONOMEHWUAX pTa NPOBOAMNOCH CKAHMPOBaHME
C NONy4eHNeM NCEBAOAMHAMUYECKNX caruTTanbHbIX T1 B3BeLEHHbIX M300paxeHuii (BM). MaumeHTy npesnaranock pasnenutb
LBVXEHWUA OT MOJTHOO 3aKpbITUA [0 MOAHOT0 OTKPLITUA pTa Ha nATb 3Tanos. 06cnefoBaHMe OCyLLECTBASNOCH MPU COApPY-
JKECTBEHHbIX fencTBusx onepatopa MPT u naumeHTa. [onyyeHHble TOMOrpaMMbl MO3BONISIOT OLEHUTH MONIOXKEHME U opMY
MEHWUCKA Ha NATW 3Tanax ABUXEHUS HUXHEN YenocTu. BbinonHeHHas nporpamma sBnsieTca BeAyLUen B OLEHKE U3MEHEHMI
(opMbI IUCKa Ha KaxaoM 3Tane oTKpbITUA pTa. LLupokoe noKpbiTUe ucciesyeMoli 30HbI LaET BO3MOXKHOCTb BU3Yanu3upo-
BaTb He TOJIbKO CYCTaBHble B3aMMOOTHOLLEHWS BHYTPEHHUX CTPYKTYP, HO 1 OKPYXaloLLme MSArKMe THaHW, B TOM YUCIE COKpa-
LLIEHNUA NlaTepasbHOM KPbITIOBUAHOM MbILLLbl, MOBEPXHOCTHOW U INYBOKOIA YacTeil eBaTeNbHON MbILULbl. 3aKIIIOUNUTENBHBIM
3TanoM CKaHupoBaHuA bbina auHamuueckas T2 B, BobinonHseMas naumeHToM camocTtosTenbHo. MonydeHHas cepus uU3o-
bpaeHuit npefcTasnseT coboit nocnefoBaTeNbHbIE ABUMEHUS MBILLESIKA, MaKCMMambHO NPUBIVIKEHHbIE K eCTECTBEHHOMY
OTKPBITMIO pTa. MMnynbcHas nocnefoBaTeNlbHOCTb MO3BOMSET OLEHWUTb aMMMTYAY ABUMEHWSA MbILLEIKA HUKHEH YemiocTh
W Hannuue r’unepMobUNbHOCTH, YTO MOXKET ObITb 3aTPYAHEHO NpPY BbIMNOIHEHUW CTAaTUYHBIX U3006paXKeHW CO CTaHAApPTHBIMM
pOTOpaCLUMPUTENSMY.

3axsoyeHue: oNTUMM3NPOBaHHBIA NPOTOKON LMHAMUYECKOr0 M MceBAoAMHaMmyeckoro uccnepnoanus BHYC saensetca
Ba)KHEMLLIEN YaCTbI0 MPELM3NOHHON AnarHocTukM aucdyHkumm BHYUC, no3sonset nposoants AuddepeHumanbHyo auarHo-
CTUKY MEXAY Ca3MOM MbILLL, U aAre3veil BHYTPUCYCTABHOIO ACKA, a TaKKe JOCTOBEPHYH BU3yanm3aLyio BHYTPUCYCTaBHbIX
COOTHOLLIEHWIA BO BPEMS OTKPbITUA pTa.

KnioueBble cnoBa: MPT; BUCOYHO-HMIKHEYENIIOCTHON CYCTaB; AMHAMUYECKUIA NPOTOKO.
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Magnetic resonance imaging
of the temporomandibular joint:
An integrative approach

Darya V. Dushkova', Yurii A. Vasilev?, Dmitry A. Lezhnev®

! K+31, Moscow, Russian Federation
2 Scientific and Practical Clinical Center for Diagnostics and Telemedicine Technologies, Moscow, Russian Federation
3 A.l. Yevdokimov Moscow State University of Medicine and Dentistry, Moscow, Russian Federation

ABSTRACT

BACKGROUND: According to various data, orofacial diseases occur in the population in 20%—-85% of cases. The most
common cause of maxillofacial pain unrelated to the dental system is temporomandibular joint (TMJ) dysfunction, which is
defined as a disruption of the anatomical relationship during natural movements. Magnetic resonance imaging (MRI) is the
method of choice for diagnosing joint pathology.

AIM: MRI with static, pseudodynamic, and dynamic protocols were optimized for targeted diagnosis of TMJ dysfunction.

METHODS: Classical examination of the TMJ is performed in a closed and open mouth position. However, the images
obtained do not reflect the location of the intra-articular disc at all stages of mandibular motion.

RESULTS: After a static examination in two oral positions, pseudodynamic sagittal T1 weighted imaging (WI) scans were
obtained. The patient was asked to divide the movements from full closure to full mouth opening into five steps. The examination
was conducted with the MRI operator and the patient acting together. The scans assessed the position and shape of the
meniscus at five stages of mandibular movements. The performed program is leading in the assessment of the disc shape
changes at each stage of the mouth opening. Wide coverage of the studied area allows to visualize both articular relations of
internal structures and surrounding soft tissues, including contraction of the lateral wing muscle and superficial and deep parts
of the masseter muscle. The final stage was a dynamic T2 W1 scan performed by the patient individually. The obtained series
of images represents sequential movements of the condyle, maximally approximating the natural mouth opening. The pulse
sequence helps to assess the amplitude of motion of the mandibular condyle and hypermobility, which can be difficult when
performing static images with standard mouth expanders.

CONCLUSIONS: An optimized dynamic and pseudodynamic TMJ study protocol is an essential part of the precise diagnosis
of TMJ dysfunction and allows for differential diagnosis between muscle spasm and intra-articular disc adhesion and reliable
visualization of intra-articular relationships during mouth opening.

Keywords: MRI; temporomandibular joint; dynamic protocol.
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KauecTBo >XM3HM U NpUBEPIKEHHOCTb JIeYEeHUI0

y NaLMeHTOB C XPOHUYECKOW CepAeYHOM
He0CTaTOYHOCTbIO, HAXOAALLMXCA Ha YAANIEHHOM
HabnloaeHMn ¢ noMolLblo YaT-60Ta, N0 cpaBHEHMIO
C rPynNnoi CTaHAApTHOro HabnloaeHus

B TeyeHue 3 MecsiueB

A.B. EMenbsiHoB, E.A. ene3Hbix, M.B. KoxeBHukosa, A.A. Arees,
B.10. 3ekuep, 10.H. benexkos

MepBbit MOCKOBCKUIA rocyapCTBEHHBIA MeAMUMHCKUA yHUBEpcuTeT umen U.M. CeueHoBa, MockBa, Poccuiickas Qepepauvs

AHHOTALIMA

06ocHosaHue: XpoHW4ecKas cepfieuHas HegoctatouHocTb (XCH) — opHa U3 Bedywmx NpuuvH cMepTHoCTU. TeneMepu-
LMHa 1 yaaneHHoe Habnopenve (YH) senstotcs cnocoboM yBenmyeHns NpoLoSIKUTENBHOCTH U3HW U €€ KauecTBa Y AaHHbIX
naumeHToB. MeToAbl, OCHOBaHHbIE HA MCMOJb30BaHWM MPUBBIYHBIX MALMEHTAM MECCEHLKEPOB, CNOCOOCTBYHOT NPUBEPIKEH-
HOCTM 1 He TPebyIoT AONONHUTENBHOMO 0ByYeHUS.

Lleste: cpaBHUTH Ka4eCTBO MU3HK 1 NPUBEPIKEHHOCTL JieYeHMI0 Y naumeHToB ¢ XCH, Haxogswmxcs Ha YH ¢ nomowbio Yart-
6oTa, Mo CpaBHEHWIO C rPYNMoM cTaHAapTHOro HabmoaeHus (CH) B Teuenme 3 Mec.

Memodesi: B uccnenoBanve BKYanucb naumeHTsl ¢ XCH Ha onTMManbHOM MeMKaMeHTO3HOM Tepanuu, BbIMUCAHHbIE
W3 cTauMoHapa. [pynnbl cpaBHeHUsA chOPMMPOBaHbI B COOTBETCTBMM CO CNocoboM Habnoaenus: YH u CH. MauneHTaM u3 rpyn-
nbl YH yctaHaBnuBancs yat-6o0t1. Habnoferue ocyluecTBnsnock NocpecTBOM OMPOCHUKA U3 CEMU BOMPOCOB, NPUCHINAEMbIX
exenHeBHo. [lpu3Hakamm aekoMneHcauum (kpacHeiMu dnaramu, K®) BbicTynanu: HapacTaHue OTEKOB, OABILLKY, YBENYEHWE
Macchl Tena =2 Kr B Hefenio, M3MeHeHWe MHAMBUAYaNbHbIX NapaMeTpoB YacTOThbl CEPAEYHbIX COKPALLEHUA U apTepUanbHOM0
pasnenus. Mpu Boisenermn KO npoussogunca TenedoHHbIM KOHTAKT, B Clyyae He0BX0AMMOCTM — KOppeKuus Tepanuu.
KayecTBo #u3HM OLiEHMBaANOCL COrNacHo MMHHECOTCKOMY OMpOCHUKY KadecTBa u3HW Y bonbHbix ¢ XCH (HamBbicluee —
0 6annos.; Hanbonee Hu3koe — 105 6annoB), a NPMBEPMEHHOCTL — C MOMOLLBIO LLKasbl NPUBEPXKEHHOCTU HauuoHanbHoro
obLiecTBa [0Ka3aTeNbHON (hapMaKoTepanuu.

Pesynbmamei: B uccnepoBanue BrtoueHo 60 nauneHTos, 37 NauMeHTOB 3aKoHUMIM 3-MecsuyHoe HabnwogeHue. Mpynna
YH (n=17, 13 MyxumH, 76,5%; meanaHa Bospacta 61 [51; 62]) v rpynna cpaBHeHus (n=20, 14 MyxumH, 70%; cpeaHuii Bos-
pacT 64,9+8,9) bbinu conoctaBuMbl o dyHKUMoHanbHoMy Knaccy (NYHA), Ho pasnuyanumck no dpakuum Boibpoca: 42,8+13%
npotuB 53,2+10,4% (p <0,05). NpuBepxeHHocTb YaT-60Ty cocTaBuna 67,2%. NpuBEPKEHHOCTb NEYEHUIO B rpynnax 3Ha4yuMo
He pasnuuanacs [17 (100%) B rpynne YH u 18 (90%) B rpynne CH, p=0,62]). B rpynne YH K® 6binu BbisiBneHb! y 7 (41%) naum-
eHToB. KoppeKums Tepanuu notpeboBanack ToNbKo 1 naumeHTy. ObpaLeHme B MEAMLIMHCKOE YYpexaeHue He NoTpeboBanoch
naumeHTam u3 rpynnel YH n notpebosanock 2 nauneHtam rpynnbl CH. Kavectso xusnu B rpynne YH 6bino ctatuctuyecku
3HaumMo Bbiwe: 28,7+13,9 6annos npotue 37,7+17,9 bannos B rpynne CH, p=0,04.

3arnoyenue: Yepe3 3 Mec naumeHTbl rpynnbl YH 6binn npuBepikeHsl YaT-60Ty, MMeNM NpUBEPIKEHHOCTb JIEYEHUIO, COMO-
ctaBumyto ¢ rpynnoi CH. KauecTBo »un3Hu bbino ctatncTmyecku 3Haummo Boiwe B rpynne YH. MaumeHtol rpynnbl YH He 06-
paLLanuch B MEAULMHCKWE YUPEXAEHMS, B 0TAM4YMe oT rpynnbl CH. OrpaHnyeHuaMmM uccneoBaHWs ABNAIOTCA Manas BblbopKa
1 KOPOTKMI Nepuof, HabmogeHus. MNonyyeHHble pesynbTaTbl TpeOYIOT NPOAOMKEHNS UCCNeA0BaHNUA AN NONYYeHUs A0Mon-
HUTENbHBIX LaHHbIX.

KnioueBble cnosa: XPOHKYeCKadA cepeyHada HeJo0CTaTOYHOCTD; y,U,aJ'IéHHOE HabniofieHue; TeneMeanLMHa; NPUBEPHEHHOCTb;
Ka4yeCTBO XWU3HW.
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Quality of life and adherence to therapy in patients
with chronic heart failure who were remotely
monitored by chatbot compared to the standard

follow-up group for 3 months

Aleksei V. Emelianov, Elena A. Zheleznykh, Maria V. Kozhevnikova, Anton A. Ageev,

Vita Y. Zektser, Yuri N. Belenkov

|.M. Sechenov First Moscow State Medical University, Moscow, Russian Federation

ABSTRACT

BACKGROUND: Chronic heart failure (CHF) is one of the leading causes of death. Telemedicine and remote monitoring (RM)

are a way to increase life expectancy and quality of life in patients with CHF. Methods based on messengers familiar to patients
promote adherence and do not require additional training.

AIM: To compare quality of life and adherence to therapy in patients with CHF who were on RM using a chatbot compared
to the standard follow-up (SFU) group for 3 months.

METHODS: Patients with CHF on optimal drug therapy discharged from the hospital were included in the study.
Comparison groups were formed according to the method of observation, particularly, RM and SFU. A chatbot was set up
for patients in the RM group. Monitoring was done using a seven-question survey sent daily. The signs of decompensation
(red flags [RF]) were increased edema, dyspnea, body weight 2 kg per week, and changes in individual parameters of heart
rate and blood pressure. If a RF was detected, telephone contact was made, and the therapy was corrected if necessary.
Quality of life was assessed according to the Minnesota Quality of Life Questionnaire for patients with CHF (highest, 0 points;
lowest, 105 points), and adherence was assessed using the Adherence Scale of the National Society for Evidence-based
Pharmacotherapy.
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RESULTS: Atotal of 60 patients were included in the study; 37 patients completed a 3-month follow-up. The RM group (=17,
13 men, 76.5%; median age 61 [51; 62]) and comparison group (n=20, 14 men, 70%; mean age 64.9+8.9) were comparable
according to the functional class (New York Heart Association), but differed in ejection fraction (42.8+13% versus 53.2+10.4%
[p <0.05]). Adherence to the chat-bot was 67.2%. Adherence to therapy was not significantly different between the RM and SFU
groups accounting for (17 [100%]) and (18 [90%], respectively, (p=0.62). In the RM group, RF was detected in 7 (41%) patients.
Only one patient required correction of therapy. Patients in the RM group required no referral to a medical facility, whereas
2 patients in the SFU group required medical care. Quality of life was statistically significantly higher in the RM group, reaching
28.7+13.9 points compared to 37.7+17.9 points in the SFU group (p=0.04).

CONCLUSIONS: After 3 months, patients in the RM group were committed to the chatbot, with adherence to therapy
comparable to the SFU group. Quality of life was statistically significantly higher in the RM group. Patients in the RM group
did not go to medical facilities, in contrast to the SFU group. The limitations of the study were the small sample size and short

follow-up period. The results require further research to obtain additional data.

Keywords: chronic heart failure; remote monitoring; telemedicine; adherence; quality of life.
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lpuMeHeHne MarHUTHO-pe3oHaHCHOW ToMorpadum
ANA HEUHBA3UBHOM AWarHOCTUKMU pasnUyHbIX ¢opM
3HAOMETPUO3a Y XKEHIWMUH ¢ becniogueM

A.A. Epumosa, 0.B. Cepruens, U.A. MaweHko, W.E. 3a3epckas

HaumoHanbHbI Me AUUMHCKUIA UCCnef0BaTeNbCKMiA LIeHTP uMeHu B.A. AnMa3osa, CaHkt-Tletepbypr, Poccuiickas Oepepaums

AHHOTALIMA

O6ocHoeaHue: 3HAOMETPMO3 — 0JHa U3 Hambonee yacTbix npuumnH becnnoams. OH nopaxaeT okono 6—10% KeHLmH
PpenpoayKTUBHOrO Bo3pacta. MHorve AecstuneTus NpoBefeHMe 1anapoCcKONUYECKOW OnepaLmy CYMTanoch «30/0TbIM CTaH-
LapTOM» [MArHoCTUKM pasnuuHbiX GopM 3HAoMeTpruo3a. 0HaKo, HECMOTPS Ha LUMPOKOE MPUMEHEHWEe, AWarHOCTUYecKas
NanapocKonus — WHBa3WBHas M [LOpOrocTosilLas NpoLesypa, CONPSKEHHAA C onpefenéHHbIMU puckamu. B coBpeMeHHo
Hay4HOI inTepaType BCE DoMblUe AaHHBLIX O TOM, YTO METOAbI IY4eBON AWMArHOCTUKM [ynbTpassykoBoe uccnefobakue (Y3U)
W MarHWTHo-pe3oHaHcHas ToMorpadus (MPT)] sBNAIOTCS OCHOBHBIMW M Hanbonee NepCneKTUBHLIMU LA BepubMKaLMU 3H-
pomeTpuo3a. Mpeumywiectea MPT nepen Y3W: nosyyeHne MHOronnocKOCTHBIX M300paXeHNH, BbICOKas TKaHeBas KOHTpacT-
HOCTb, MEHbLLMIA pa3Mep ornpejensieMblX reTepoTonui.

Llesb: oLeHNTB YyBCTBUTENBHOCTb U cneumnduyHocTs MPT Ang aMarHocTUKKM pasinyHbIX GOpM 3HAOMETPUO3aA.

Memodbl: peTpoCneKTMBHbINA aHanM3 UCTopuiA 601e3HM, [aHHBIX MHCTPYMEHTAMbHBIX UcCnefoBaHuii 129 KeHLMH penpo-
LYKTUBHOrO BO3pacTa (CpefHW Bo3pacT yyacTHUL, — 30,5+4,6 NeT) ¢ KIMHUYECKUM AMarHo3oM «becniofuex» W Noo3peHu-
€M Ha reHuTabHbIN 3HA0MEeTpKo3. Ha nepBoM 3Tane uccnefoBaHUs A1 OLIEHKU COCTOSIHWAS Manoro Tasa U MpoXoAMMOCTy
MaTo4HbIX TPYO NaumMeHTKaM BbINoAHANAck KoMmyiekcHas MPT ¢ 0fHOMOMEHTHBIM NpoBeEHNEM MarHUTHO-Pe30HAHCHOM -
cTepocanbnuHrorpaduv. [lanee ans noATBep:KAeHUS / ONPOBEPKEHUSA AMArH03a reHUTaNnbHOro 3HAOMETPUO3a, NMPOBEAEHNS
XMpYPrUYecKoro neYeHUs UM AanbHEMLLEro MOMCKa BO3MOXHbIX NPUYMH 6ECNN0AMS HEHLUMHAM BbINOJHAMACH J1anapocKo-
nuyeckas onepaums (J10). MpoBoannuch cpaBHeHWe pe3ynbTaToB, NoyveHHbIX npyu MPT 1 J10, 1 oueHKa YyBCTBUTENBHOCTH
u cneunduyHoctn MPT ana AMarHoCTUKM HapyXKHOTO M BHYTPEHHEr0 FeHUTaNbHOro 3HAOMETPUO3a.

Pe3ynbmamei: cornacHo Noy4eHHbIM AaHHbIM, cneundmruHocTs MPT fnis AnarHocTMkY 3HAOMeTpUO3a BproLLMHBI cocTa-
Buna 74% [95% noseputenbHblid uHTepsan (OM) 57-85%], uysctButensHocTb — 94% (95% [N 87-99%). [marHoctuueckan
TOYHOCTb MeToauku — 86% (95% W 79-91%). Camas yacTas nokanusaums 3sHAOMETPUOMAHBIX FeTePOTONMIA — peTpoLiep-
BuKanbHo (y 41% uccnenyeMbix). CneunduyHOCTb JaHHON METOOWKU AN OWUArHOCTUKM SHAOMETPUOMAHBIX KUCT SMYHUKOB
coctaBuna 92% (95% [N 82-97%), wysctButenbHocTb — 98% (95% AN 90-100%). [uarHoctyeckas TOYHOCTb METOAUKN —
94% (95% [U 88-96%). CneumduuHocTb 1 YyBcTBUTENBHOCTL MPT AN1st AMArHOCTUKM afeHoMMo3a cocTasunm 96% (95% [N
92-99%) n 99% (95% AW 87-100%) cootBeTcTBEHHO. [JuarHoctuyeckas TouyHocTb MeToaukn — 97% (95% N 93-99%).
Hawm pesynbrathl cornacyloTcs ¢ AaHHbIMM ITepaTypbl 0 TouHocT MPT s AMarHoCTMKW 3HAOMETpHO3a.

3arnoyeHue: Ha 0CHOBaHWM MONYYEHHBIX AaHHBIX cAenaH Bbiog, YTo MPT saBnseTca nepcneKTMBHLIM METOLOM HEUH-
Ba3WBHOW AMArHOCTUKW pa3nnyHbIX GopM 3HAOMeTpUo3a. BeinonHeHune komnnekcHoit MPT no3sonseT He TONMBKO NONy4uTh
L0CTaTo4HO TOYHYH MHGBOPMALWMI0 0 COCTOSAHMM OpPraHOB Masioro Tasa, Ho U 06HapYKMTb NPOAB/IEHNS FEHUTANIBHOTO IHAOME-
TPMO3a, a TaKKe COKPATUTL BPEMSA 00C/Ie0BaHNSA KEHLLMH ¢ becriogueM.

KnioueBble cnoBa: reHutanbHblin 3HAOMeTpKUO3; MPT; afeHoMMO3; 3HAOMETPUOMA; 3HAOMETPMO3 BpiolwmHbI; becnnoaue;
HeWHBa3WBHasA AMarHOCTMKA 3HLOMETPUO3a.
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Magnetic resonance imaging for non-invasive
diagnosis of various forms of endometriosis in women
with infertility

Alena A. Efimova, Olga V. Sergienya, Irina A. Maschenko, Irina E. Zazerskaya

Almazov National Medical Research Centre, Saint Petersburg, Russian Federation

ABSTRACT

BACKGROUND: Endometriosis is one of the most common causes of infertility, affecting approximately 6%—-10% of women
of reproductive age. For many decades, laparoscopic surgery has been considered the “gold standard” for diagnosing various
forms of endometriosis. However, diagnostic laparoscopy, despite its widespread use, is an invasive and expensive procedure
with certain risks. Current scientific literature increasingly shows that the methods of radiological diagnosis (ultrasound and
magnetic resonance imaging [MRI]) are the main and most promising for verification of endometriosis. The advantages of MRI
over ultrasound are multiplanar images, high tissue contrast, and smaller size of detectable heterotopias.

AIM: To assessing the sensitivity and specificity of MRI for diagnosing different forms of endometriosis.

METHODS: A retrospective analysis of the medical histories and instrumental studies of 129 women of reproductive age
(mean age of the participants was 30.5+4.6 years) with a clinical diagnosis of infertility and suspected genital endometriosis
was conducted. At the first stage of the study, the patients underwent a comprehensive MRI with one-stage magnetic resonance
hysterosalpingography to assess the pelvis and tubal patency. Further, laparoscopic surgery (LS) was performed to confirm/
refute the diagnosis of genital endometriosis, provide surgical treatment, or further search for possible causes of infertility. The
results obtained with MRI and LS were compared, and the sensitivity and specificity of MRI for diagnosing external and internal
genital endometriosis were assessed.

RESULTS: According to the data obtained, the specificity of MRI for diagnosing peritoneal endometriosis was 74%
(95% confidence interval [Cl], 57%—85%), and the sensitivity was 94% (95% Cl, 87%-99%). Diagnostic accuracy of the
technique was 86% (95% Cl, 79%—91%). The most frequent localization of endometrioid heterotopias was retrocervical (41%).
The specificity of this technique for diagnosing endometrioid ovarian cysts was 92% (95% Cl, 82%-97%), and the sensitivity
amounted for 98% (95% Cl, 90%—100%). Diagnostic accuracy of the technique was 94% (95% Cl, 88%—96%). The specificity and
sensitivity of MRI for the diagnosis of adenomyosis were 96% (95% Cl, 92%—-99%) and 99% (95% CI, 87%—100%), respectively.
Diagnostic accuracy of the technique was 97% (95% Cl, 93%—-99%). Our results were consistent with the literature data on the
accuracy of MRI for diagnosing endometriosis.
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CONCLUSIONS: Based on the results, MRI is a promising non-invasive method for diagnosing various forms of
endometriosis. The performance of a comprehensive MRI allows obtaining sufficiently accurate information about the
condition of the pelvic organs, detecting the manifestations of genital endometriosis, and reducing the time for examining

women with infertility.

Keywords: genital endometriosis; magnetic resonance imaging; adenomyosis; endometrioma; peritoneal endometriosis;

infertility; non-invasive diagnosis of endometriosis.
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TpéxMepHas peKOHCTPYKLMA KOCTeU Tasa
Ha MPT-uccnepoBanusx

E.O. MKkpsiHHMKOB

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

AHHOTALIMA

06ocHosaHue: NenbBUOMETPUS — BaMHas COCTaBJIAOLLAA aKyLLepCKoro obceoBaHus, LENblo KOTOPOI ABNISETCA Mpo-
FHO3MPOBaHUe HECOOTBETCTBUS MEXY pa3MepaMu NpeAnexalleld YacT NnoAa U Tasa MaTepu, YTo NPUBOAMT K 3aTpyLHe-
HWIK0 UM HEBO3MOXKHOCTM BaraULLHbIX pofoB. KNuHWYeCKM y3KuiA Ta3 — 0fiHa U3 MNaBHbIX NPUYMH MAaTEPUHCKOr0 pOA0BO-
ro TpaBMaTM3Ma, NepuHaTanbHoOM 3a601eBaeMoCTU M CMEPTHOCTH.

Lles: co3pate Mogenb KOMMBIOTEPHOIO 3peHMs [ aBTOMAaTUYECKOW CerMeHTaLmu KOCTen Tasa C bl MoyyeHus
TPEXMEPHOW PEKOHCTPYKLMM Ta30BbIX KOCTEN.

Memodel: B pabote ucnonb3oBanacb HeMpoHHas ceTb Ha ocHoBe apxuTeKTypbl 3D U-Net, KoTopas 6bina obydyeHa
Ha T2 B3BeLUEHHbIX M300paXeHnax Bo GpoHTanbHO npoekuun (repetition time (TR) — 7500, echo time (TE) — 130, slice
thickness (sl.thk.) — 4 mm, Field-of-view (FOV) — 40x39, matrix — 256x256). 061EM BbIOOPKU cOCTaBUN 49 NALMEHTOK.
B obyuatowyto BbibopKy BowM 42 uccneposakus, B TecToBylo — 7. CerMeHTaums 30H MHTepeca NpoW3BOAUNACH BPYYHYH
1 bbina BepuduLMpoBaHa cnieumanmcToM. Pasmep Bbibopky 060CHOBaH AOCTUMXEHWEM PENPE3EHTATUBHOCTY AaHHbIX 4181 M-
Ny4eHnsa KauecTBeHHoW Moaenm (no uHaekcy CopeHceHa—[laica).

Pesynemamei: 6binu nonydveHbl TPEXMEPHbIE PEKOHCTPYKLMM KOCTel Tasa. YcpeAHEHHbI uHpaekc CopeHceHa—[anca
Mo TOYHOCTM CEerMeHTaLMM KOCTel Ta3a Ha TecToBoii Bblbopke coctasun 0,86. MNonyyeHHbIN pesynbTaT 060CcHOBaN MCMO/b30-
BaHWe HelpoHHoM ceTu Ha ocHoBe 3D U-Net Kak MHCTpyMeHTa, cnocobHOro BOCNpUHUMATL TPEXMEPHYH CTPYKTYpY M306pa-
JKEHMIA M NPOBOAMTb KaueCTBEHHYH0 CerMeHTaumio. PesynbTaThl No3BoNsioT NpofonKaTh paboThl N0 aBTOMaTM3aLuW onpefe-
NIeHUs KITHOYEBbIX TOYEK Ha PEKOHCTPYKLMSX.

3aknwyeHue: co3faHa MoAenb KOMMbIOTEPHOTO 3pEHUs A4S aBTOMATMUECKOW CErMeHTaLuM KOCTel Tasa C LeNblo
NoNy4yeHWs TPEXMEPHOW PEKOHCTPYKLMM M300paeHnid. 3T0 NO3BOMSET BbLIMOMHUTL CEeSYIWMA 3Tan UCCNeA0BaHuUS,
npencTaBnAlLLMA coboii pa3paboTky Mogenu onpefeneHns KIUEBbIX TOYEK Ha M300paXKeHUAX U PacCTOSIHUI MeXay
HUMM.

KnioueBble cnosa: MaKpocoMuA; nesibBUMETPUA; MCKYCCTBEHHbIﬁ WHTENJIeKT, HEﬁPOHHbIe cetu; U-Net; cerMmeHTaums.
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Three-dimensional reconstruction
of the pelvic bones on MRI scans

Egor 0. Ikryannikov

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

ABSTRACT

BACKGROUND: Pelvimetry is an important part of the obstetric examination for predicting a mismatch between the size of
the fetus and the mother’s pelvis, which leads to difficulty or impossibility of vaginal delivery. Contracted pelvis is one of the
main causes of maternal birth trauma and perinatal morbidity and mortality.

AIM: To create a computer vision model for automatic segmentation and three-dimensional (3D) reconstruction of the
pelvic bones.

METHODS: A 3D U-Net-based neural network was used and trained on T2 weighted images in frontal projection (repetition
time, 7500; echo time, 130; slice thickness, 4mm; field-of-view, 40x39; matrix, 256x256). The sample size covered 49 patients.
The training and test samples included 42 and 7 examinations, respectively. The segmentation of areas of interest was done
manually and verified by a specialist. The sample size was justified by achieving representativeness of the data for obtaining a
qualitative model (according to the Sorensen—Dice coefficient).

RESULTS: 3D reconstructions of the pelvic bones were obtained. The average Sorensen-Dice coefficient on the accuracy
of pelvic bone segmentation in the test sample was 0.86. The result justified the use of a 3D U-Net-based neural network as a
tool capable of perceiving a 3D structure of images and conducting qualitative segmentation. The results allow further work on
automating the determination of key points at reconstructions.

CONCLUSIONS: A computer vision model for automatic segmentation of the pelvic bones to obtain 3D reconstruction of
images was created. This enabled the next stage of the study, i.e. the development of a model for determining the key points in
the images and the distances between the points.

Keywords: macrosomia; pelvimetry; artificial intelligence; neural networks; U-Net; segmentation.
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CpaBHMTeNbHasA XapaKTepPUCTUKA CTeNeHu
WHGOPMUPOBAHHOCTU U OTHOLLIEHUSA K UCKYCCTBEHHOMY
WHTENINIEKTY CPeAUu PYCCKO- U aHIJIOroBOPALLMX
cTyaeHToB OpeHOyprcKkoro rocyaapcTBeHHOro
MeMLMHCKOro yHMBepcureTa

M.J1. Kanununa, A.M. Ceutaues, [. bucsac, [1. BuwiHy

OpeH6ypreKuii rocyfapCTBEHHbIA MeaMLMHCKUIA YHuBepcuTeT, OpeHbypr, Poccuiickas ®epepaums

AHHOTALIMA

06ocHosaHue: TEXHONOTUM UCKYCCTBEHHOrO MHTennekTa (M) akTuBHO BHeppsioTcA B MeauUMHY. TOCKOMBbKY CTyLeHThI
MeJMLIMHCKMX BY30B SBMIAKOTCA DyayLIMMKU Bpa4yaMu, BaXKHO OLLEHUTb CTeMeHb UX MHHOPMUPOBAHHOCTM U oTHOLeHMe K UN.

Lleste: cpaBHUTL cTeneHb MHbOpPMUPOBAHHOCTM M oTHoLeHNA K UM cpenm pycckoroBopswwmx ctyneHtoB OpeHbyprcoro
rocyaapcTBeHHOro MeauumHeKoro yHueepeuteta (OprMY) us Poccuiickoin Oenepaumnm U aHrioroBopALmx ctyneHTos OprMY
u3 Pecnybnukn UHpms.

Memodei: B nepuog, ¢ 12 no 25 mapta 2023 roaa 6bi10 NpoBeieHO A0OPOBOJILHOE aHOHUMHOE aHKETUPOBAHME CTYLEHTOB
OpI'MY ¢ noMowwbto nnatopmel Google Forms. AHKeTa BKo4ana 28 Bonpocos. 1S CTyAeHTOB MHOCTpaHHOro (aKynbTeTa
Dblna NoaroToBNEHA BEPCUS Ha aHTIMACKOM A3blKe. Bce 0TBETHI ObiM NPoaHaNMU3MpoBaHbl CTaTUCTUYECKM (PAacyET cpefHUxX
3Ha4eHuii no Wwiane JinkepTa, Kputepues CTblogeHTa U xu-kBagapaT lupcoHa).

Pesynbmamei: B onpoce npuHsnmn yyactme 331 crypeHt: 214 pycckoroopsawmx u 117 aHrnorosopswmx; 127 MyxumH,
202 eHLWMHbI, [BOE He yKasanu nosi. Bcex yyacTHMKOB paspennnu Ha 2 mofrpynnbl: Maaplme Kypebl (1-3-i Kypc —
200 yyacTHMKOB) U cTapLume Kypebl (4—6-1 Kypc — 131 yyacTHUK). AbcontoTHoe 6oNbLUMHCTBO pecroHAeHToB (92,3%) 3Hator,
yTo TaKoe MW, npum 3TOM cpeam pyccKOroBOpSALLMX CTYAEHTOB 3TOT NpoueHT Boiwwe (p <0,001) — 95,8% npotue 84,6% aHrno-
roBopsimx. 0 Bo3MoXHOCTM npuMeHenns UM B MeauumHe 3HatoT nnib 34,1% pycckoroBopsLwmx v 46,2% aHrnoroBopsLLmX
ctyaenToB (p=0,032). O npumeHeHnn U B ny4eBoii AUarHOCTMKe M NaTONOTMYECKON aHaTOMMK 3HatoT 28,5 u 23,4% pyccko-
roBopsAmMX u 44,4 n 38,5% aHrnoroBopAwmX pecnoHaeHToB cooTBeTcTBeHHO (p=0,004). Hanbonbluee cornacue CTyLeHT
BbIPa3uM ¢ yTBepPKAEHUEM, uTo MW cbirpaeT 3HauuTeNbHYI0 posib B Pa3BUTUW U MOSAEPHKKe MeAuLMHBI B ByayuieM (cpeaHee
3HaueHue no LwKane Jiukepta — 4,23). CTyaeHTbl HAUMeHee COrnacHbl C YTBEPHAEHUEM, UTO AWMArHOCTUYECKME cnocobHOCTM
N npeBocxofAT KIMHUYECKMIA OMbIT Bpaya-yenoBeka (cpefHee 3HaueHne — 2,84). 76,7% pecrnoHAEHTOB B Cilyyae pac-
XOXeHNs MHeHuin MW 1 Bpadya oKoHuaTenbHoe pelueHne JoBepsT BTopoMy. [MofaBnstoLiee GOMbLUIMHCTBO PeCMOHAEHTOB
CUMTAIOT NEPCMEKTUBHBIMM HaNpaBNeHUAMU AN UCNonb3oBaHua MW nyyeByio AWMarHOCTMKY, aHanu3 3feKTpoKapaMorpaMMm
1 natonoruyeckyto aHatommio — 91,3; 71,3 n 70,4% cooTBeTcTBEHHO. 0 OCTaNbHbIM yTBEPKAEHMAM 06 OTHOWeHMM K U
CpeAHu1e 3Ha4YeHNUs HaxoaMnnchb B aAnanasoHe 3,63-4,33. U3 HepgocTaTkoB npuMeHeHns U BbiaensioT yrposy yTeuku AaHHbIX,
a U3 npeuMyLLecTB — ObICTPbIA aHaNIU3 JaHHBIX U NOMOLLb B AMarHOCTUKE.

3arnoyeHue: aHrNOrOBOPSALLME CTYLEHTHI OKa3anuch bonee ocBeJOMNEHHBIMM 0 NpuMeHeHUn U B MeauumHe. Mpu 3ToM
obyyatowmeca n3 Poccum nokasanu bonee nosutuBHoe oTHoweHWe K M. OpHako B cilyyae pacxoXAeHUs MHeHWW Bpaya
1 NN obe rpynnbl pecrioHAeHTOB JOBEPAT PeLLeHue Bpayy.

KnioyeBble c10Ba: MCKYCCTBEHHBIN MHTENNEKT; UCKYCCTBEHHBIA MHTENNEKT B MEAWLIMHE; COLMOMOMMYECKMIA 0Npoc; ryr-
QopMbl.
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Comparison of awareness and attitudes toward
artificial intelligence among Russian-
and English-speaking students at Orenburg State

Medical University

Mariia L. Kalinina, Aleksei P. Svitachev, Diganta Biswas, Pandey Vishnu

Orenburg State Medical University, Orenburg, Russian Federation

ABSTRACT

BACKGROUND: Artificial Intelligence (Al) is actively implemented in medicine. Since medical students are future physicians,
an assessment of their awareness and attitudes toward Al is important.

AIM: To compare the degree of awareness and attitudes toward Al among Russian-speaking students of the Orenburg State
Medical University (OrSMU) from the Russian Federation and English-speaking students from the Republic of India.

METHODS: From March 12 to 25, 2023, a voluntary anonymous survey (28 questions) was offered to OrSMU students using
the Google Forms platform. An English-language version was prepared for foreign students. All responses were analyzed
statistically (calculation of mean values using Likert scale, Student’s t-test, and Pearson’s chi-square test).

RESULTS: A total of 331 students participated in the survey, including 214 Russian-speaking and 117 English-speaking
participants (127 males, 202 females, and two did not indicate gender). All participants were divided into 2 subgroups: junior
(1-3 years, 200 participants) and senior year (4—6 years, 131 participants) students. The vast majority of respondents (92.3%)
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knew what Al is, with a higher percentage (p<0.001) among Russian-speaking students (95.8%) versus English-speaking
students (84.6%). Only 34.1% of Russian-speaking and 46.2% of English-speaking students (p=0.032) were aware of the
possibility of using Al in medicine. A total of 28.5% and 23.4% of Russian-speaking and 44.4% and 38.5% of English-speaking
respondents, respectively, were aware of the use of Al in diagnostic radiology and pathological anatomy (p=0.004). Students
expressed the greatest agreement with the statement that Al will play a significant role in the development and support of
medicine in the future (mean Likert scale value of 4.23). Students were the least likely to agree with the statement that Al's
diagnostic abilities are superior to the human physician's clinical experience (mean of 2.84). In the case of a disagreement
between the Al and the physician, 76.7% of respondents would trust the latter to make the final decision. Most respondents
considered diagnostic radiology, electrocardiogram analysis, and pathological anatomy to be promising areas for the use of Al
(91.3%, 71.3%, and 70.4%, respectively). For the rest of the statements about attitudes toward Al, the average values ranged
from 3.63 to 4.33. Among the disadvantages of using Al, the threat of data leakage was reported. The advantages were quick

data analysis and assistance in diagnosis.

CONCLUSIONS: English-speaking students were more aware of the use of Al in medicine, whereas students from Russia
showed a more positive attitude toward Al. However, in the case of a disagreement between the physician and the Al, both
groups of respondents would trust the physician to make the decision.

Keywords: artificial intelligence; artificial intelligence in medicine; opinion poll; google forms.
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AHanus reHoB, accoLMMpPOBaHHbIX C peTUHOBNACTOMOIA,
C MOMOLLbI0O METOA0B aHaNu3a 6uonHgopMaTUKK

K.H0. Knumos

MepBblit MocKOBCKMIA rocyAapCTBEHHDI MeAULMHCKVIA yHuBepcuTeT uMenn U.M. CeyeHoBa, Mocksa, Poccuiickas Qepepaums

AHHOTALIMA

06ocHoeaHue: peTHObIacTOMa — pacnpocTpaHEHHas HeoNNasus, NMopaKaloLLas opraH 3peHus y eTeli paHHero Bo3pac-
Ta. CMepTHOCTb cocTasnifeT oKkono 15%. B 91% cnyuaes TpebyeTcs xupypryeckoe BMeLLATENIbCTBO W IHYKYNALWMS, YTO CyLLle-
CTBEHHO CHWAET Ka4eCTBO W3HM NaumueHTa. PaHHAS AnarHocTuka 3ab0eBaHUA MOXKET NMOMOYb CKOPPEKTUPOBATL NOAXOAbI
K JIEYEHMIO PETUHOBNACTOMBI, CYLLLECTBEHHO MOBBICUTB LLIAHChI COXPAHEHUS 3pEHMS. 3TO BaXKHO C YYETOM TOr0, 4TO 0KOJ0 95%
C/yyaeB peTMHobnacToMbl AuarHocTupytoTcs Ao 5 net. B aaHHoi pabote ¢ noMolbio BronHdopMaTMUECKVX METOAO0B NPOBO-
LMTCS KOMMJIEKCHBIW aHanu3 3aKOHOMEPHOCTE U CBA3EN MEXAY reHaMM, acCoLMMPOBaHHBIMUA C PETUHO61aCTOMOM, KOTOPBIN
B [aNbHEMLLIEM MOXET CTaTb OCHOBOM MOJEKYNSAPHO-TEHETUYECKOr0 TECTUPOBAHUA ANS AMarHOCTUKU JaHHOW OHKOMOTUW.

Llestb: KOMNEKCHBIN aHaNKU3 reHoB W WX NPOAYKTOB, aCCOLMMPOBAHHbIX C PETUHOBNACTOMOIA, 1S BbISIBNIEHWS 3aKOHOMEp-
HOCTEl pa3BUTUA OHKONOMMN.

Memodbi:
1. MonyyeHue U COPTMPOBKA CMMCKA reHoB C noMolublo 6a3 aaHHbx OMIM n COSMIC (https://omim.org/; https://cancer.

sanger.ac.uk/cosmic).
2. PacyéT Kateropui reHHbIX OHTONOMMIA ¢ nomolwbio cepicos DAVID u PANTHER (https://david.ncifcrf.gov/; http://pantherdb.org/).
PeKOHCTpYKLMM reHHoI ceTh ¢ noMolwubio cepuca GeneMANIA (https://genemania.org/).
4. AHanu3 TpéxMepHoii CTPYKTYpbl 6enkoB ¢ noMoLubto ¢ 6a3bl faHHbIX PDB (RCSB) (https://www.rcsh.org/).

Pesynbmamei: B pe3ynbtate pabotbl ¢ 6a3o0it faHHbIX OMIM nocne copTMpOBKM CrMCKaA reHoB, acCOLMMPOBAHHBIX C pe-
TMHO6acToMol, bbin nonydeH cnucok, coctoawmin u3 139 anemeHToB. [locne COPTMPOBKM U CpaBHEHUS C pe3ynibTaTamu
aHanoruyHoro 3anpoca B 6ase faHHbix COSMIC 6binu BbieneHbl KIlOUEBbIE TeHbl, aCCOLMMPOBaHHbIE C Pa3BUTUEM PETU-
HobnactoMbl: RB1, KRAS, SYK, MYCN v BCOR. Tony4yeHHbIA cnMcoK Obln NpoaHanu3vMpoBaH Ha NpeaMeT KaTeropuin reHHbIX
oHTONorMM ¢ noMoLubto cepeuco DAVID n PATHER. Hanbonee 3HauuMbIMM KaTeropusiMm Ans reHoB peTMHob1acToMbl CTanm
PEryNATOPbI KNETOYHOTO LMK, B YaCTHOCTU perynsatopbl nepexofa u3 dasel G B S, a Takke perynaropbl TpaHCKpUnLUuu
c npomotopa PHK-nonumepassl Il. AHanu3 cTpyKTypbl reHHOM CeTW AN reHoB PeTMHO61acTOMbI, NPOBEAEHHBINA C MOMOLLbIO
cepsuca GeneMANIA, nokasan cyLiecTBOBaHWE MOTHbIX, CBA3HbLIX KIIACTEPOB FEHOB, B LIEHTPE KOTOPbIX MeHbI-PErynsaTopbl
KINETOYHOr0 LKA U TpaHckpunumun. C noMolubio 6asbl aaHHbIX PDB (RCSB) bbinn nonydeHbl TpEXMepHble CTPYKTYpbI Npo-
[LYKTOB 3KCMPECCUM KITHOYEBLIX FEHOB.

3axsoyeHue: nns COBEPLUEHCTBOBAHWUA CUCTEMbI MOHUTOPUHIA peTMHobNacToMbl TpebyeTcsa paspaboTka MoNeKynspHo-
FEHETUYECKOr0 TECTUPOBAHUS PETUHOBIACTOMBI HA aKTUBHOCTb 3KCMPECCUM acCOLMMPOBAHHBIX FEHOB U UX NPOAYKTOB B Npe-
HaTanbHOM K (UnW) NocTHaTanbHOM nepuofe. PesynbTaTthl paboTbl MOTYT MOCAYXWUTb BXOAHBIMW [aHHbIMU s pa3paboTku
[,aHHOr0 TECTUPOBAHMS.

w

KnioueBble cnoBa: pETVIH06J'IaCTOMa; reHHbIE OHTONIOMUM; FeHHble CeTH; Ba3bl faHHbIX; 6VIOVIHd)0pMaTVIKa.
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Analysis of retinoblastoma-associated genes using

bioinformatic methods
Kirill Yu. Klimov

|.M. Sechenov First Moscow State Medical University, Moscow, Russian Federation

ABSTRACT

BACKGROUND: Retinoblastoma is a common neoplasia that affects the visual organ in young children. The mortality

rate is approximately 15%. In 91% of cases, surgery with enucleation is required, which significantly reduces the patient’s
quality of life. Early diagnosis of the disease may help to correct approaches to treatment of retinoblastoma, significantly
increasing the chances of preserving vision. This is important since approximately 95% of retinoblastoma cases are
diagnosed before the age of 5. Using bioinformatic methods, a comprehensive analysis of the patterns and connections
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between the retinoblastoma-associated genes was conducted, which may further form the basis of molecular genetic
testing for diagnosing this oncology.

AIM: The study aimed to comprehensively analyze the genes and their products associated with retinoblastoma to reveal
patterns of oncologic development.

METHODS:
1. Obtaining and sorting the list of genes using the OMIM and COSMIC databases (https://omim.org/; https://cancer.sanger.

ac.uk/cosmic).
2. Calculating gene ontology categories using DAVID and PANTHER services (https://david.ncifcrf.gov/; http://pantherdb.org/).
Reconstructing the gene network using the GeneMANIA service (https://genemania.org/).
4. Analyzing the three-dimensional (3D) structure of proteins using the PDB (RCSB) database (https://www.rcsb.org/).

RESULTS: After sorting retinoblastoma-associated genes, the OMIM.org database generated a list of 139 elements.
After sorting and comparison with the results of a similar query in the COSMIC database, RBT, KRAS, SYK, MYCN, and BCOR
retinoblastoma-associated key genes were identified. The resulting list was analyzed for gene ontology categories using
DAVID and PATHER services. The most significant categories for retinoblastoma genes were cell cycle regulators, in particular
regulators of the transition from G to S phase and regulators of transcription from the RNA polymerase Il promoter. Gene
network structure analysis for retinoblastoma genes using the GeneMANIA service showed the existence of dense and linked
gene clusters with cell cycle and transcriptional regulator genes at the center. Using the PDB database, 3D structures of key
gene expression products were obtained.

CONCLUSIONS: The development of molecular genetic testing of retinoblastoma for the activity of expression of associated
genes and their products in the prenatal and/or postnatal period is required to improve the retinoblastoma monitoring system.
The results of the study may serve as input data for this testing.

w

Keywords: retinoblastoma; gene ontology; gene networks; databases; bioinformatics.
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3Tnyeckue npobnemMbl BHeAPEHUSA UCKYCCTBEHHOrO
UHTeNJIeKTa B MeAULluHe

M.U. KoHbkoB

Poccuiickuit HaumoHanbHbIN Uccnea0BaTeNbCKUA MeAULIMHCKUIA YHuBepcuTeT umenu H.. MNuporosa,
MockBa, Poccuitckan Depepauus

AHHOTALIMA

CucTeMbl UcKyccTBEHHOTO UHTenNeKTa (UMW) BbICOKOI((DEKTUBHBI, UTO enaeT HEBO3MOXHbLIM UTHOPMPOBaHKE WX UM-
NNeMEHTaLMM B MEAVULMHCKYH NPaKTUKY, HO CO3AAET pag, 3TuYeckux npobneM. Mpobnema «4épHoro AlmKa» sensetcs ba-
30B0¥ Ans GUNocohum UCKYCCTBEHHOMO MHTEJINIEKTA, HO UMeET CBOI0 CneLudmuKy NPUMeHUTENBHO K MeauumHe. C Lenbio us-
y4eHus npobneM BHeapeHus MW B MeanumHy npoBeEH 0TOOp pesieBaHTHbIX CTaTel 3a nocneHue Tpu roga Yepes Pubmed
n Google Scholar no unTMpoBaHuaM u ux aHanus. OAHON U3 LEHTPanbHbIX NpobneM BHeapeHus MU B MeaunumHy sBnsetcs
npobnema «4EpHOro ALLMKa» — OTCYTCTBUE ACHBIX M 060CHOBaHHbIX NpuHUMNoB pabotel M. Kak Bpaun MoryT onuparbcs
Ha 3akntoueHus UMW, He uMes [OCTATOMHOrO KOJMYECTBA [aHHBIX, 0OBACHAIOLNX MPUHATAE TOTO UM MHOO peLleHus?
A B cnyyae HebnaronpuaTHOro UCXoAa (NeTanbHOrO cnyyas, TAXENOW TPaBMbl) Ha KOM DYAeT nexaTtb OTBETCTBEHHOCTb
33 OKOHYaTeNbHO NPUHATOE pelleHne? B pyTMHHON NpaKTUKe MeMUMHCKUE PeLUeHUs OCHOBBLIBAKITCA HA KOMM/IEKCHOM
MoAxofe: MOHUMaHWUK NaTopM3N0NOrMM U BUOXMMUM, UHTEPNPETALMUM NOYYEHHBIX B NPOLLIOM pe3ynbTaToB, KIIMHUYECKUX
UccnefoBaHUAX W KOTOPTHbIX HabniopeHnax. McKycCTBEHHBIN MHTENNEKT MOXKET ObITb MCMO/b30BaH A1 NOCTPOEHUs nna-
Ha AMarHoCTMKY 3aboneBaHuii U NeYeHus, Ho He NpeAocTaBnseT yoeanTeNbHbIX 000CHOBaHWUN A1 NPUHATUS KOHKPETHBIX
peLeHuin. 3To U CO3LAET «HEPHBINA ALLMK»: HE BCErAa MOHATHO, Kakyl nHpopMauuio UW cumtaeT BaxKHOM AN BbIHECEHUSA
3aK/Il0YeHns, KakuM obpa3oM u nodemy UM npuxogut uMeHHo K TakoMy BbiBofy. XyaH MaHyanb [ypan nuweT: «[axe
€CNIN Mbl 3asiBSIEM, YTO MOHWMAEM MPUHLMMBI, NeXKallue B 0CHOBE MapKUpoBKW M obyueHns WU, Bcé paBHO cnoxHo,
a 4yacTo jaxe HeBO3MOXHO MpeTeH0BaTb Ha MOHUMaHWe BHYTPeHHel paboTbl Takux cucteM. Bpau MoxeT uHTepnpe-
TMPOBaTh MM NPOBEPATb pPe3y/bTaTbl 3TUX anrOpPUTMOB, HO BPay He MOXKET 0OBACHUTb, KaK anropuTtM NPULIEN K CBOMM
PeKOMeHAauUMaM unu auarHosy». CerogHa Mogenn UM obyyeHbl pacno3HaBaTb MUKPOCKOMMUYECKWE afleHOMbl U NOJUMbI
B TONCTOM KMLIKe. Ho, HECMOTPSA Ha BLICOKYI TOYHOCTb, BPa4M BCE ELUE UMEKT HEeA0CTaTOYHO MPEACTABNIEHUIA O TOM,
Kak MW anuddepeHumpyeT pasnnyHble BUALI NOSIMNOB, @ NPU3HAKK, ABNSIOWMECA KITIOYEBBIMU [/ MOCTAHOBKU AMAarHo3a
WU, ocTaloTcs HeACHBIMK 4515 OMBITHBLIX BPa4end-3HA0CKONMCTOB. [pyron npumMep — BUoMapKepbl KONOPEKTabHOMO paKa,
pacno3HaBaemble V. Mpu 3ToM Bpay He 3HAET, KaK anropuTMbl ONpeaeNaloT KONMYECTBEHHbIE U KaUeCTBEHHbIE KpUTEpPUM
BbISIBNISIEMbIX 6MOMapKepoB 4N1s pOPMYIMPOBKM OKOHYATENIbHOMO AMArHo3a B KaXAOM WHAMBMAYANbHOM Clyyae, T.e. BO3-
HWUKaeT «4EpHbIN ALMK» B Natonorum npouecca. [ns Toro ytobbl 3aBoeBaTh A0BEpUE Bpayeii U MaLneHToB, He0OX0AMMO
obecneunTb pacluMbpoBKYy W NOACHEHWE MPOLIECCOB, NEXalumx B ocHoBe pabotbl MW, onucatb, Kak nocnefoBaTenbHo,
LUar 3a LWaroM npoucxoaut pabota n hopMynMpyeTcs KOHKPETHBIN pe3ysbTaT. X0TA anropuTMbl «4EPHOTO ALLMKA» HeJb3s
Ha3BaTb NpO3payHbIMK, CTOMT PacCMOTPETb BO3MOXHOCTb NMPUMEHEHWSA LaHHbIX TEXHOIOTUI B NPaKTUYECKOW MeAULMHE.
HecmoTps Ha nepeuncreHHble NpobnaeMel, TOUHOCTb U 3D(EKTUBHOCTL PELLEHMA He NO3BoNseT npeHebperatb UCMOb30-
BaHueM WM, paxe, HaobopoT, AenaeT 3To Mcnonb3oBaHWe HeobxoauMbiM. BosHuKatowme npobneMbl LOMKHbI CIYKUTD
OCHOBOW ANl MOArOTOBKM M 0by4yeHns Bpaueit yMenuto pabotate ¢ MW, pacwmpenns cdep npuMeHeHus u paspaboTku
HOBbIX METOAMK AMarHOCTUKM.

KnioueBble cnoBa: MCKYCCTBGHHbIVI MHTEJIIEKT; BPayW; NaLUEHThI; «HéprIVI AWNK».

KAK LLUTUPOBATb

KoHbkoB M.M. 3Tvyeckue npobnembl BHeAPEHUS UCKYCCTBEHHOTO MHTenneKTa B MeauumHe // Digital Diagnostics. 2023. T. 4, N° 1 Supplement. C. 70-72.
DOI: https://doi.org/10.17816/DD430348

Pykonucb nonyyena: 15.05.2023 Pykonucb opo6peHa: 05.06.2023 Ony6nukoBaHa Online: 10.07.2023
5
SKO®BEKTOP Cratba goctynHa no nuuer3un CC BY-NC-ND 4.0 International

© 3Ko-BekTtop, 2023


https://doi.org/10.17816/DD430348
https://doi.org/10.17816/DD430348

CONFERENCE PROCEEDINGS

CMUCOK JIUTEPATYPbI

1. Holm E.A. In defense of the black box // Science. 2019. Vol. 364,
N 6435. P. 26-27. doi: 10.1126/science.aax0162

2. Durdn JM., Jongsma KR. Who is afraid of black box
algorithms? On the epistemological and ethical basis of trust in
medical Al // J Med Ethics. 2021 Mar 18:medethics-2020-106820.
doi: 10.1136/medethics-2020-106820

3. Poon ALlF., Sung J.JY. Opening the black box of Al-
Medicine // J Gastroenterol Hepatol. 2021. Vol. 36, N 3. P. 581-584.
doi: 10.1111/jgh.15384

4. Wang F., Kaushal R, Khullar D. Should Health Care Demand
Interpretable Artificial Intelligence or Accept “Black Box” Medicine? // Ann
Intern Med. 2020. Vol. 172, N 1. P. 59-60. doi: 10.7326/M19-2548

5. London A.J. Artificial Intelligence and Black-Box Medical
Decisions: Accuracy versus Explainability // Hastings Cent Rep. 2019.
Vol. 49, N 1. P. 15-21. doi: 10.1002/hast.973

6. Yang G. Ye Q. Xia J. Unbox the black-box for the medical
explainable Al via multi-modal and multi-centre data fusion: A mini-

Vol. 4 (15) 2023

Digital Diagnostics

review, two showcases and beyond // Inf Fusion. 2022. Vol. 77.
P. 29-52. doi: 10.1016/j.inffus.2021.07.016

7. Quinn T.P., Jacobs S., Senadeera M., Le V., Coghlan S. The three
ghosts of medical Al: Can the black-box present deliver? // Artif Intell
Med. 2022. Vol. 124. P. 102158. doi: 10.1016/j.artmed.2021.102158
8. Handelman G.S., Kok HK., Chandra R.V., et al. Peering Into the
Black Box of Artificial Intelligence: Evaluation Metrics of Machine
Learning Methods // AJR Am J Roentgenol. 2019/ Vol. 212, N 1.
P. 38-43. doi: 10.2214/AJR.18.20224

9. Menpo AA., Ytkmu J1.B., Tpodmmosa T.H. WcKyccTBeHHbIN
VHTENIEKT B MefMUMHE: COBPEMEHHOE COCTOSHWE W OCHOB-
Hble HanpaBneHUs pasBUTWA WHTENNEKTYaNbHOM LMarHoCTU-
Kku // JlydeBas avarHocTvka u Tepanms. 2020. 7. 11, N 1. C. 9-17.
doi: 10.22328/2079-5343-2020-11-1-9-17

10. Manbix B.J1. CucteMbl NOAAEPIKKM NPUHATUS PELLEHWA B Mean-
LvHe // MporpaMMHble cucTeMbl: Teopus v npunoxenus. 2019.T. 10,
N2 2 (41). C. 155-184. doi: 10.25209/2079-3316-2019-10-2-155-184

DOI: https://doi.org/10.17816/DD430348

Ethical issues of implementing artificial intelligence
in medicine
Maxim I. Konkov

N.I. Pirogov Russian National Research Medical University, Moscow, Russian Federation

ABSTRACT

Artificial intelligence (Al) systems are highly efficient. However, their implementation in medical practice is accompanied
by a range of ethical issues. The “black box” problem is basic to the Al philosophy, although having its own specificity in
relation to medicine. A selection of relevant papers for the last three years by citations and their analysis through PubMed and
Google Scholar search engines was conducted to study the problems of the Al implementation in medicine. One of the central
problems is that the algorithms to justify decisions are still unclear to doctors and patients. The lack of clear and reasonable
principles of Al operation is called the “black box” problem. How can doctors rely on Al findings without enough data to explain
a particular decision? Who will be responsible for the final decision in case of an adverse outcome (death or serious injury)? In
routine practice, medical decisions are based on an integrative approach (understanding of pathophysiology and biochemistry
and interpretation of past findings), clinical trials and cohort studies. Al may be used to build a plan for disease diagnosis and
treatment, while not providing a convincing justification for specific decisions. This creates a “black box”, since the information
that the Al considers important for making a conclusion is not always clear, nor is it clear how or why the Al reaches that
conclusion. Thus, Juan M. Durdn writes, “Even if we claim to understand the principles underlying Al annotation and training, it
is still difficult and often even impossible to understand the inner workings of such systems. The doctor can interpret or verify
the results of these algorithms, but cannot explain how the algorithm arrived at its recommendations or diagnosis”. Currently,
Al models are trained to recognize microscopic adenomas and polyps in the colon. However, doctors still have insufficient
understanding of how Al differentiates between different types of polyps despite the high accuracy, and the signs that are key
to making an Al diagnosis remain unclear to experienced endoscopists. Another example is the biomarkers of colorectal cancer
recognized by Al. The doctor does not know how algorithms determine the quantitative and qualitative criteria of detectable
biomarkers to formulate a final diagnosis in each individual case, i.e., a “black box” of process pathology emerges. For the trust
of doctors and patients to be earned, the processes underlying the work of Al must be deciphered and explained, describing
how it is done sequentially, step by step, and a specific result is to be formulated. Although the “black box” algorithms cannot
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be called transparent, the possibility of applying these technologies in practical medicine is worth considering. Despite the
above problems, the accuracy and efficiency of solutions does not allow to neglect the use of Al. On the contrary, this use is
necessary. Emerging problems should serve as a basis for training and educating doctors to work with Al, expanding the scope

of application and developing new diagnostic techniques.

Keywords: artificial intelligence; doctors; patients; “black box”.
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Ponb npeponepauoHHOW KOMNbIOTEPHOM
ToMorpagum npu NAaHUPOBAHUU CPeSUHHOM
pecTepHOTOMUM Y AeTeH

E.C. Kopouxuua', K.A. Xacanosa' 2, M.A. A6pamsn’ 3, A.B. beau'

! Mopo30BcKan AieTCcKan ropoAcKan KiMHuueckan 6oibHuua, Mockea, Poccuiickas Oeaepaums
2 MepBbiii MOCKOBCKMIA rocyAapCTBEHHbIA MeAMUMHCKWIA yHuBepcuTeT MMenm W.M. CeueHosa, Mockea, Poccuiickan Mepepauma
3 Poccuiickuin yHuBepeuTeT apy6bl Hapoaos, Mocksa, Poccuiickas ®eaepauns

AHHOTALINA

lpoBeaeHa oLEHKa BO3MOXHOCTEN MeTofia KoMnbloTepHoi ToMorpadmm (KT) B AnarHocTiKe cnaeyHoro npowecca cpefo-
CTEHWUS! M U3MEPEHUM MAOTHOCTW CMAEK MPU NIAHUPOBAHWUM CPEAVHHON PECTEPHOTOMUM Y AEeTel, a TaKKe U3ydeHue BIUSHUA
npezonepauuoHHoi KT Ha 4acToTy onepaumoHHBIX 0CNOXHEHWA. [To JaHHBIM psAAa aBTOpOB, YacToTa PeCTEpPHOTOMMIA B Kap-
AMOXVPYpryecKoii npaxTuke coctaBnseT 8o 20% ot obLuero KonmyecTsa onepauuii B rof U CONpOBOXAAETCA 3HAYUTENIbHBIMM
TPYLHOCTAMM NMPU BbIAENEHWM CEPALIA M COCYA0B. B neTcKol Kapamoxupyprum cnoxHble BpoXAEHHbIE nopoku cepaua (BIC)
B 60NbLUMHCTBE CBOEM TPebYHOT aTanHoro noaxoAa. MIMeHHo 3TanHoCTb Koppekuun cnoxHblx BIC u HeobxoauMocTb nosTop-
HbIX onepaumii npu 60NbLUMHCTBE MOPOKOB CepALA akTyanusupyloT npobnemy 6e3onacHOCTV NOBTOPHOO XMPYPriYeCKOro f0-
ctyna. locneonepaumoHHble CNalikn — ofiHa U3 OCTpenLLIMX NpobneM B coBpeMeHHOM Kapamoxupyprun. ®opMupoBaHue cna-
€K — HeusbexHas peakumus opraHu3Ma nocsie NepBUYHON0 KapaMOXUPYPrMYECKOro BMeLLaTe/beTBa. MacCuBHBIN cnaeyHbIn
npoLiecc, pasBuBalOLLMIACA NOCNe Omepaumu, NPUBOLMT Yallle BCEMO K CMasHWIO CepALa M KPYNHbIX MarucTpasnbHbIX COCYLoB
C 3a[iHen MOBEPXHOCTbH MPyAmHbI. [laHHble U3MEHeHWUs 0COBEHHO BbIpaXKeHbl Y AeTel BCNeACTBUE BOMbLLON peaKTUBHOCTH
OpraHu3Ma, a TakKe OTCYTCTBMS TEXHUYECKOW BO3MOMHOCTM W LienecoobpasHoOCTU YLWMBaAHUA NepuKapaa nocie onepauuu.
Hanuuwne rpybbix cnaek npy pecTepHOTOMUM YCNOXHSAET 33fady KapavoxXupypra v MoBbILIAET PUCK 0CNoXHeHuA. OcHoBHble
0MacHOCTU — MOBPEX/EHUE Pa3NUYHbIX CTPYKTYP B rPYAHOM KIETKE: NpaBblX M JIEBbIX OTAEN0B CEPALA, aopThl, KOPOHAPHBIX
apTepui, NEro4Hoi aptepum 1 bpaxmouedanbHoii BeHbl. [JUMarHoCTUKa nocneonepaLMoHHOr0 CMagyHoro npoLecca B cpeao-
CTEHUW Nepe[, PECTEPHOTOMUEl NpeaCcTaBnseT onpeLenéHHble TpyaHocTU. Hanbonee LUMPOKUMM AMArHOCTUHECKUMM BO3MOXK-
HOCTAMM NS OLLEHKM CnaeyHoro npouecca B cpepoctenun obnapaet KT. Mpu npoeenenmn KT B paMKax npeaonepauyoHHom
MOArOTOBKM MPW MNIAHUPOBAHWUM PECTEPHOTOMUM BaXKHO U3yuuTb TOMorpacmio CpefocTeHNs, OLEHUTb CTENeHb MpUNEKaHNs
K TPyOMHE KaK CaMoro nepuKapaa, Tak W CTPYKTYp CPeAOCTEHWS, OMpefenuTb HaluuMe W MNOTHOCTb CMaeK, OLEHUTb Mpo-
XOAMMOCTb M IMaMeTp MarucTpanbHbiX COCYAO0B Ans NoAdopa KaHioNb M METOZa KaHoNALUMKU, He0bX0AMMBIX 1S IKCTPEHHOIO
Hayana UCKycCTBEeHHOro Kpoeoobpallehus (MK) npu TpaBme cepaua. 3TM KpUTEpUM BaXHbl MpU MaHUPOBaHUM CPeMHHOM
PECTEPHOTOMUM A/ CHUXEHWSA PUCKOB TpaBMaTHU3aLMM CTPYKTYP CEpALA M MaruCTpanbHbIX COCYL0B, BO3MOXHOCTU KOPPEKTM-
POBKM XMPYPr4eCcKon TaKTUKM U CBOEBPEMEHHOIO NpOBEAEHNS NPODMIAKTUHECKUX XUPYPTUYECKUX MEPONPUSATUN, Befb B 3a-
BMCMMOCTU OT NJIOTHOCTH, MPOTSXKEHHOCTM M NIOKANM3aLmMm CNaeyHoro NpoLecca MoryT MeHSATLCS TEXHUKA Kapamonn3a u MeToq
KaHIONAUMM MarucTpanbHbIX COCYAO0B, HeobXoaMMbIX Ans Hadvana akcTpenHoro VK. Wcnonb3oBanue npeponepaumorHoi KT
NPy NNaHUPOBaHUW CPELVHHON PECTEPHOTOMUM Y [EeTel NO3BOMISET NPOrHO3MPOBaTh PUCKW MOBPEXIEHNUS CTPYKTYP cepaua
M MarucTpanbHbiX COCYA0B, BU3YaNnM3npoBaTb CMAEYHbIE TSXM W U3MEPSATb UX MIOTHOCTb, YTO MOMOraeT XUPYPry CKOpPeK-
TUPOBATb XMPYPrMYECKYI0 TAaKTUKY B OTHOLLEHUW MeToAa U 00bEMA KapAMOAM3a, OLEHUTL MPOXOAMMOCTL U AUAMETp Maru-
CTpanbHbIX apTepUi M BeH, YTO MO3BONISET 3apaHee OMpefennTb MeTo/, KaHINALWMK U OUaMeTp KaHIoNb npu HeobxoguMmocTy
3aKcTpeHHoro Havana MK. Moatomy cTaHpapTmsaums npotokonos onucaHus KT npu nnaHupoBaHWM CpenHHOW pecTepHOTOMUM
C OLIEHKOM KJITI0YEBbIX KPUTEPUEB ABNAETCA aKTyaslbHOW 3afaqelt U TpebyeT AanbHenlueli pa3padoTku.

KnioueBble cnoBa: KOMMbloTepHas ToMorpadus; peTpocTepHanbHble CMalKW; WHTpanepuKapauanbHble Cranky;
pecTepHOTOMMS y fieTel.
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Preoperative computed tomography in the planning
of median resternotomy in children

Evgeniya S. Korochkina', Kseniya A. Khasanova' 2, Mikhail A. Abramyan' %, Aleksey V. Bedin'

! Morozovskaya Children’s City Clinical Hospital, Moscow, Russian Federation
Z|.M. Sechenov First Moscow State Medical University, Moscow, Russian Federation
3RUDN University, Moscow, Russian Federation

ABSTRACT

The capabilities of computed tomography (CT) in the diagnosis of mediastinal adhesions and measuring the density of
adhesions when planning midline resternotomy in children were assessed, and the effect of preoperative CT on the incidence
of surgical complications was studied. According to several authors, the frequency of resternotomies in cardiac surgery is
up to 20% of the total number of surgeries per year and is accompanied by significant difficulties in the isolation of the heart
and vessels. In pediatric cardiac surgery, complex congenital heart disease (CHD) mostly requires a staged approach. The
staging of complex CHD correction and the need for repeated surgeries in most cardiac defects make the problem of safe
repeated surgical access urgent. Postoperative adhesions are one of the most acute problems in modern cardiac surgery. The
formation of adhesions is an inevitable reaction of the body after primary cardiac surgery. Massive adhesions that develop after
surgery most commonly lead to adhesion of the heart and major great vessels to the posterior surface of the sternum. These
changes are especially pronounced in children due to the high reactivity of the body and the lack of technical possibility and
expediency of pericardial suturing after surgery. Rough adhesions during resternotomy complicate the cardiac surgeon’s task
and increase the risk of complications. The main dangers are damage to various structures in the thorax such as the right and
left heart, aorta, coronary arteries, pulmonary artery, and brachiocephalic vein. The diagnosis of postoperative adhesions in the
mediastinum before resternotomy is difficult. CT has the widest diagnostic capabilities for assessing mediastinal adhesions.
When performing CT as a part of preoperative resternotomy planning, it is important to examine the mediastinal topography,
assess the degree of adjacency of the pericardium and mediastinal structures, determine the presence and density of adhesions,
and assess patency and diameter of great vessels to select cannulas and cannulation methods necessary for emergency start
of cardiopulmonary bypass (CPB) in cardiac trauma. These criteria are important when planning midline resternotomy to reduce
the risks of traumatization of cardiac structures and great vessels and allow correction of surgical tactics and timely preventive
surgical measures. Depending on the density, extent, and localization of adhesions, the cardiolysis technique and cannulation
of great vessels required for initiation of emergency CPB may be changed. The use of preoperative CT when planning midline
resternotomy in children allows to predict the risks of damage of cardiac structures and great vessels and visualize adhesive
bands and measure their density, which helps the surgeon to adjust surgical tactics regarding the method and volume of
cardiolysis and assess patency and diameter of great arteries and veins, thus determining the cannulation method and cannula
diameter in advance if urgent CPB is needed. Therefore, standardization of CT description protocols for midline resternotomy
planning with assessment of key criteria is an urgent task and requires further development.

Keywords: computed tomography; retrosternal adhesions; intrapericardial adhesions; resternotomy in children.
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PEBYHbTaTbI CpaBHEeHUA AJIUTEJIbHOCTU NOATrOTOBKU
MPOTOKO0JI0B PEHTreHoN0rn4eCKux MccnepoBaHUM
npu KnaBuaTtypHoM " rosioCoBoM Beoae TeKcta

H.[. Kynpssues, [.E. LLlaposa, A.B. Bnagsumupckum

Hay4Ho-npaKTUYeCcKMiA KIMHUYECKMIA LIEHTP AMArHOCTUKM W TeleMeAULMHCKMX TexHonoruid, MockBa, Poccuiickan Qepepauus

AHHOTALINA

06ocHosaHue: TexXHONOrUs pacro3HaBaHUs peuu nosyyaeT BCE Donbluee pacrmpocTpaHeHWe B 0TEYECTBEHHOW cucTeMe
3apaBooxpaHeHus. OHOW M3 NepBbIX CreuManbHoCTel, rae bbino NpoBefeHo WKUPOKoMacLUTabHoe BHepeHUe AaHHOW Tex-
Homoruu, cTana peHTreHonorus. OfHaKo HepellEHHBIMM OCTaKTCA BOMPOChl 06 3 hEKTMBHOCTU MPUMEHEHWS TONOCOBOrO
BBO/LA U €10 BAMAHWA Ha LJIMTENbHOCTb 3aMOJHEHNA MeAULMHCKON JOKYMEHTALMUU.

Lleste: oueHKa aheEKTUBHOCTU NPUMEHEHUSA TEXHOOTMM Pacno3HaBaHMS Peym Npyu NoAroTOBKE NPOTOKOJIOB pasHbIX MO-
[anbHOCTEH U TUMOB PEHTTEHONIOMMYECKUX UCCTIe LOBAHUIA.

Memodei: peTpocneKTMBHOE McCieoBaHKe bbiio NpoBeaeHo Ha 6ase MockoBcKoro pedepeHc-LenTpa BY3 «HIMKL, OuT
[3M». B uccnegosaHme MeTooM NPOCTOM CNy4aliHOW BbIDOPKM Obio BK/0YeHO 12 912 NpoTOKONIOB PEeHTTeHON0rMYeCKNX
uccnefoBaHuiA no ¢niooporpadun, Mammorpadum, komnbtotepHon ToMmorpadum (KT) opraHoB rpyaHoi knetku (OTK), Mar-
HWUTHO-pe30HaHcHoi Tomorpadumn (MPT) ronoBHoro Mosra ¢ KoHtpacTupoBaHueM u KT OTK, GptowuHoi nonoctu u Manoro
Tasa C KOHTpacTMpoBaHWeM. PaaMepbl Bcex BbIBOPOK MpeBbILany 766 uccneoBaHWiA, pacCUMTaHHBIX C YYETOM pa3Mepa re-
HepanbHoi coBokynHocTu 6onee 100 Thic. MccnefoBaHWiA. 1S 3aN0fHEHWA NPOTOKOIOB PEHTTEHONIOMMYECKUX UCCIEL0BaHMUIA
ucnonb3oBanoch nporpaMmHoe obecneyenne Voice2Med. MexrpynnoBoe cpaBHeHWe BbIMOHEHO € MoMolublo U-Kputepus
MaHHa-YWTHM ¢ ypoBHEM CTaTUCTUYeCKOM 3HaumMMocTm 0,05.

Pe3ynbmamel: cpefiHas LIMTENbHOCTb NOAFOTOBKM MPOTOKOSOB (Itooporpauyeckoro UCCnefoBaHNs B rpynne Knasu-
aTypHoro BBoAa coctasina 189,9 ¢ (0:03:09), B rpynne ronocoeoro BBoga — 236,2 ¢ (0:03:56) (p <0,0001), ana Mammo-
rpaduyecknx uccneposanui — 387,1 ¢ (0:06:27) n 444,8 c (0:07:24) cootseTcTBeHHO (p <0,0001), Ansa peHTreHorpaguye-
CKMX uccnepoBaHuii — 247,8 ¢ (0:04:07) n 189,0 c (0:03:09) cootsetcTBeHHO (p <0,0001), mnsa KT OTK — 379,7 ¢ (0:06:19)
n 382,7 c (0:06:22) cootBetcTBEHHO (p=0,12), ans MPT ronosHoro mo3ra 709,9 ¢ (0:11:49) u 559,9 ¢ (0:09:19) cootBeT-
ctBeHHo (p <0,0001), ana KT OTK, bpiowHoM NofocT1 U OpraHoB Manoro Tasa C KOHTpacTupoBaHueM — 2714,6 ¢ (0:45:15)
1 1778,4 ¢ (0:29:38) cooTBeTCTBEHHO. [IpUMEHEHWE FOI0COBOr0 BBOAA 3aMeAII0 BPeMsi MOAroTOBKM NPOTOKO10B MaMMorpa-
dudeckux u Gniooporpapuyeckux UccnefoBaHui. 310 06bACHAETCA NPUMEHEHNEM B MEAMLIMHCKUX OpraHWU3aLMAX CTPYKTYpU-
POBaHHOr0 3NEKTPOHHOr0 MeAMLIMHCKOrO AOKYMEHTa S ONMCaHWA pe3yNbTaToB 3TUX UccneoBalui. Hanbonbluyto addex-
TUBHOCTb TEXHOJIOMUS Pacro3HaBaHUA peun NPOAEMOHCTpUpOBana npu nogrotoeke npotokonos MPT- u KT-uccnepnoBaHmii.
Takvie uccnefoBaHus cofiepar 60M1bLLIOe KONMUECTBO NATONOTMYECKUX M3MEHEHWI, KaK LiENeBbIX, TaK U CIy4alHbIX HaX0oK,
uTo TpebyeT OT Bpaya-peHTreHosI0ra UX AeTabHOr0 ONMCaHWsA B MPOTOKONE UCCeA0BaHNS.

3axnoyeHue: NpUMEHEHWE TEXHONOMMM Pacno3HaBaHWA peyu NpW MOATOTOBKE MPOTOKOSIOB PEHTrEHONOMMYECKUX WC-
Cnef0BaHui NPOLEMOHCTPUPOBAN0 pasHylo 3PGHEKTUBHOCTb B 3aBUCMMOCTU OT MOAANbHOCTM M TUMA PEHTTEHONOMMYECKOro
MPOTOKO/1a, 3aMnoJIHAEMOr0 € NOMOLLBIO CUCTEMBI FO10COBOr0 BBOAA. [laHHbIi noxon onTuManeH ans onucanus KT- u MPT-
UccneaoBaHum.

KnioueBble cnoBa: TexHonorus pacno3HaBaHMA pedn; NOAroToBKa 3aKJII0YEHUI; T0SI0COBOM BBOJ; XPOHOMETpPaXKHoe
uccieposaHue; otoeneHne nyquon AONArHoCTUKN.
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Comparison of the duration of generating radiological
protocols with keyboard and voice input

Nikita D. Kudryavtsev, Daria E. Sharova, Anton V. Vladzymyrskyy

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

ABSTRACT

BACKGROUND: Speech recognition is becoming increasingly common in the national healthcare system. One of the first
specialties to implement this technology on a large scale was radiology. However, the efficiency of voice input and its effect on
the length of time required to complete medical records remain unresolved.

AIM: To assess the efficiency of speech recognition in generating radiological protocols of different modalities and types.

METHODS: The retrospective study was conducted at the Moscow Reference Center of the Research and Practical Clinical
Center for Diagnostics and Telemedicine Technologies of the Moscow Department of Health. A total of 12,912 radiological
reports on fluorography, mammography, chest computed tomography (CT), contrast-enhanced magnetic resonance
imaging (MRI) of the brain, and contrast-enhanced CT of the abdomen and pelvis were included in the study by simple
random sampling. The size of all samples exceeded 766 reports, calculated with regard to the size of the general population
of over 100,000 reports. The Voice2Med software was used to fill in the radiological protocols. Intergroup comparison was
performed using the Mann—-Whitney U-test with a statistical significance level of 0.05.

RESULTS: The average duration of generating fluorographic protocols in the keyboard and voice input groups was 189.9 s
(0:03:09) and 236.2 s (0:03:56), respectively (p <0.0001). For mammographic reports, the duration was 387.1 s (0:06:27) and
4448 s (0:07:24), respectively (p <0.0001). For radiographic reports, it amounted to 247.8 s (0:04:07) and 189.0 s (0: 03:09),
respectively (p <0.0001), and for chest CT, it was 379.7 s (0:06:19) and 382.7 s (0:06:22), respectively (p=0.12). For MRI of the
brain, the protocols were generated for 709.9 s (0:11:49) and 559.9 s (0: 09:19), respectively (p <0.0001), and for contrast-
enhanced chest, abdominal, and pelvic CT scans, it took 2714.6 s (0:45:15) and 1778.4 s (0:29:38), respectively. Voice input
slowed down the preparation time of mammographic and fluorographic protocols. This is due to the use of a structured
electronic medical document in medical facilities to describe the results of the examinations. Speech recognition showed the
greatest efficiency in generating MRI and CT protocols. Such reports contain a large number of pathological changes, both
target and incidental findings, which requires a detailed description by the radiologist in the examination protocol.

CONCLUSIONS: Speech recognition in generating radiological protocols showed different efficiency depending on the
modality and type of the radiological protocol filled in using the voice input system. This approach is optimal for describing CT
and MRI scans.

Keywords: speech recognition technology; report generation; voice input; stopwatch study; radiology department.
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LUudpoBusauma aMarHocTUKU: KOMNblOTepHoOe
NpUNoXeHne ANA onpeAesieHUss MeTacTa3oB
B IMM¢paTUYECKHe Y3Nbl NPU paKe LWEeUKU MaTKK

A.WN. KysHeuos

MOCKOBCKUI aBUaLMOHHbI MHCTUTYT (HaLMOHaMbHbINA UcCNeoBaTeNbCKMiA yHuBepcuTeT), MockBa, Poccuiickan Qepepauus

AHHOTALIMA

O6ocHoeaHue: ¢ 2020 ropa B pamMKax paboTbl MO NOBLILIEHWKO TOYHOCTU CTaAMPOBaHUA NMpM paKe Wwenkyu Matku (PLLUM)
BbIN0 YCTaHOBNIEHO, YTO OCHOBHBIE OLUMOKW BO3HWKAKT MO MPUYMHE MPOMYCKa METacTa3oB B perMoHapHble MMdatuieckue
y3nbl. Hannuue unm oTcyTcTBUe MeTacTa3oB CEpbE3HO BMMSET HA CTaAMPOBaHME paKa W, Kak CieACTBUe, HAa MeTobl ero Jie-
UEHWS: HanMYMe MeTacTa3oB AeNaeT paK HeonepabesbHbIM.

Llen: pa3pabotatb npuoxeHne Ans NOMOLM Bpayy B NPOrHO3WUPOBaHWM HanMuMs MeTacTa3oB B PerMoHapHble iMMda-
TU4ecKue y3nbl npu PLLIM ¢ BO3MOXXHOCTBIO ero YCTaHOBKM Ha N060M NepcoHanbHbIi KOMNbIOTEP HE3aBICUMO OT ONepaLyoH-
Hoi cuctemsl (Windows, Linux, Mac 0S), a Take COXpaHeHWs laHHbIX 0 NaLMeHTax.

Memodei: paspabotka npoBogmnack Ha nnardopme .NET (framework v4.7.2), cpenctBamm sisbika C# Ha ocHOBaHWUM 3a-
NaTeHTOBaHHOW NPOrHOCTUYECKON MOLENN, UCMOMb3YHOLLEl CEMb NapaMeTpOB KPOBM: CKOPOCTb 0CEaHUs 3PUTPOLIUTOB, IpU-
TpouMTLI, remMornobuH, dbubpuHoreH, [1-auMep, arperauus TPOMOOLMTOB C aAeHO3MHAMGDOCHATOM U pacTBOPUMbIMU GUBPUH-
MOHOMEpPHbIMU KOMMJIEKCaMK.

Pesynbmamei: paspabotaHo OKOHHOE MPUIIOKEHWE, KOTOPOEe aBTOMAaTUYECKU PacCUMTLIBAET BEPOSTHOCTb BO3HWUKHOBE-
HWSA MeTacTa3oB B pervoHapHble numdartnyeckue yanbl npu PLUM, a Takke npegocTaBnsieT BO3MOXKHOCTb COXpaHEHUS [aH-
HbIX 13 (HOpMbl BBOZA M CNPOTrHO3MPOBAHHOMO 3HayeHns B daiinbl popmata TXT u (nm) CSV. ®opmatbl TXT u CSV BbibpaHbi
C LeMbi COXpaHEHWUs! BO3MOXHOCTU paboTbl C HUAMU B pa3fMyHbIX OMepauMoHHbIX cucTeMax. @aiin .txt mosBonset coxpa-
HWTb pe3ynbTaThl NPOrHO3a KaXKAoro OTAENLHOTO NaLMeEHTa B OTAENLHOM daiine Anis yAobcTBa neyatv U NpUKpenseHus ero
K 3NIEKTPOHHOM MM ByMaXKHOM MeaMLUMHCKOIA KapTe naumeHTa. ®ann dopmata CSV nossonsieT arpervpoBath AaHHble 000
BCeX MavuueHTax NyTéM NOCTPOYHOro AobaBneHns AaHHbIX M3 HopMbl BBOAA B KoHeL daiina.

3arnoyenue: paspaboTaHHoe npuoXeHue obneryaet Bpadyy MpOLECC WCMOMb30BaHMSA 3anaTeHToBaHHOW (opMynb
ONs QMarHOCTUKKU MeTacTa3oB B pervoHapHble NiuMdbatudeckue y3nbl npu PLUM Ha paHHMX aTanax obcnefoBaHus, UTo no-
3BONAET BblOpaTh ONTUMANbLHYK TaKTUKY U, KaK CNeLCTBME, YNyYLLMTb MPOrHo3 3aboneBaHus.

KnioueBble cnoBa: paK LUENKM MaTKK; MeTacTasbl; J'IVIMd)aTVILIGCKVIe y3.bl; LI,M¢JPOBGFI AWarHo0CTuKa; MallnHHoe 06y’-I€HVIE;
KOMNbOTEPHOE NpuoxeHue.
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Digital diagnostics: A computer application
for lymph node metastases in cervical cancer

Anton I. Kuznetsov

Moscow Aviation Institute (National Research University), Moscow, Russian Federation

ABSTRACT

BACKGROUND: Since 2020, staging accuracy improvements in cervical cancer (CC) revealed that major errors occur due
to missed metastases to regional lymph nodes. The presence or absence of metastases seriously affects the staging of cancer
and, consequently, its treatment methods, since metastases make cancer inoperable.

AIM: To develop an application to help the doctor in predicting metastases to regional lymph nodes in CC, with the ability
of installing on any personal computer regardless of the operating system (Windows, Linux, or Mac 0S) and saving data about
the patients.

METHODS: The development was performed on the .NET platform (framework v4.7.2), by means of C# language, based on a
proprietary prognostic model using seven blood parameters such as erythrocyte sedimentation rate, erythrocytes, hemoglobin,
fibrinogen, D-dimer, and platelet aggregation with adenosine diphosphate and soluble fibrin monomer complexes.

RESULTS: A window application was developed that automatically calculates the probability of metastases to regional
lymph nodes in CC and provides the ability to save the data from the input form and the predicted value into TXT and/or CSV files.
TXT and CSV formats are supported in various operating systems. The .txt file allows each individual patient’s prognosis results
to be saved in a separate file for easy printing and attachment to the patient’s electronic or paper medical record. The CSV file
format enables the aggregation of data of all patients by adding line-by-line data from the input form to the end of the file.

CONCLUSIONS: The developed application facilitates the process of using the patented formula to diagnose metastases to
regional lymph nodes in CC at the early stages of examination, which allows choosing the optimal tactics and, consequently,
improving the prognosis of the disease.

Keywords: cervical cancer; metastases; lymph nodes; digital diagnostics; machine learning; computer application.
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OueHKa XxeBaTesibHOM 3(p)PEKTUBHOCTU C MOMOLLbIO
UCKYCCTBEHHOr0 MHTEN/IeKTa

H.E. JleBawos, A.B. l'ycbkos, A.A. OnenHukos, H.C. loMaLkeBny

Psi3aHCKUI rocyAapcTBEHHBIIH MeMLIMHCKMIA yHUBEpCUTET MMeHM akapeMuka W.M. MaBnoBa, PsasaHb, Poccuitckas ®epepaumns

AHHOTALIMA

06ocHoeaHue: UCKYCCTBEHHBIA MHTEJIIEKT — CMCTEMA, OCHOBaHHAs Ha MaLUMHHOM 0bydeHumn HelpoceTu. Ero cTpykTypa
HanOMWHAeT HepBHYI0 TKaHb, B Hell MPUCYTCTBYIOT «HEMPOHbl» — MaTeMaTMYeckue Kofbl. HeipoceTb MMeeT Tpu YpOBHS:
BXOAHOMW C/oii (MHdopMaLmMsa NOCTYNaeT B CUCTEMY), CKPbITbIN CNOi (MAET aHanM3 MHOTOMEpPHbIX AaHHBIX), BLIXOAHOW Ypo-
BeHb (cuCTeMa BbILAET 3aKNioyeHme). B coBpeMeHHbIX HEMpOHHBIX CETAX UCMONb3YEeTCs «MNepLenTpoH» — TOT e HEWpoH,
HO COCTOALLMIA M3 BOMBLLIOIO KONMYECTBa B3aMMOCBA3aHHbIX BXOAHBIX M CKPbITLIX CJI0EB, bnarofaps YeMy cucteMa cnocobHa
K caMo0by4eHuIo M aHanu3y HeNIMHeHbIX AaHHbIX, 0606LLeHNo 1 06paboTKe HEMOTHOM MH(DOPMaLMK, B TOM YUCTTE UCMONb3YA
MeTO[, MPOEKLMW Ha NAaTeHTHbIE CTPYKTYpbI.

Lless: co3paHue NporpaMMbl Ha OCHOBE aHanM3a MHOFOMEPHBIX AaHHbIX s ONpeLeneHns XeBaTelbHON 3QQeKTUBHOCTH
Ha 3Tanax NpoTe3upOoBaHMS.

Memoder: Ha Kadenpe opToneAMYecKoW cTOMaTonorum u optogoHTum B 2016 rogy bbina cospaHa M anpobupoBa-
Ha nporpamma Ans onpefeneHus xeBaTesbHOM 3QGHEKTUBHOCTM Ha OCHOBE aHanM3a LMGPOBLIX OKKITO3MOrpamM, nosy-
yaeMbIX MYyTEM CKaHWMPOBaHUS OTMeYaTKoB 3yb0B Ha MyacTMHKe BocKa. Pe3ynbTathl obpabartbiBalTcs MaTeMaTUYECKUMK
METOAaMM aHanM3a MHOrOMEpHbIX JaHHbIX C UCMOJb30BaHMEM METOAA MPOEKLMU Ha NaTeHTHbIe cTpyKTypbl (PLS-2), no-
3BOJISIOLLENO OLEHUTb B3aMMOCBA3b BEIMUMHbI EBATENIbHOW IQPEKTUBHOCTU C XapaKTEPUCTUKAMK NMNIOLLAAM U APKOCTH
obnacte, COOTBETCTBYHLUMX OKKIIIO3MOHHLIM KOHTaKTaM. [lporpaMma npoBOAMT CpaBHEHWe Pe3ynbTaToB M3MepeHUs
C 3TaNOHHbIMM OKKJTIO3WOrpaMMamMu B Base u BbIJAET 3aKiloyeHWe. B xofe mcnbiTaHuii Bbian NonyyeHbl CTaTUCTUYECKM
3HaumMble pe3ynbTaThl IQHEKTUBHOCTU paboTbl NPOrpamMMbl B CPaBHEHUM C TPALMLIMOHHBIMU XeBaTeNlbHbIMM npobamu.
B cBA3M ¢ aKTyanbHOCTbIO BHEAPEHWS MCKYCCTBEHHOMO MHTENJIEKTA B OPTOMNEAMYECKOE JieueHue Obio NPUHATO peLueHne
YCOBEpLLEHCTBOBATb METOAbI 00yYeHUs NporpaMMbl 411 06HOBNIEHUS UMEILLLEroCs MaccuBa 3TaNnoHHbIX AaHHbIX. HaunHas
¢ 2019 ropa K paHee MOMy4yeHHbIM AaHHbIM bbinv fo6aBneHbl 24 OKKNKO3WOrpaMMbl ¢ fedeKTaMu 3ybHbIX psaaoB oT 9
Ao 12 3ybos. Ha ocHoBe paclumpeHHoi 6a3bl faHHbLIX NporpamMMa npu aHanu3e OKKII03MorpaMMbl HOBOTO MaLMeHTa no-
3BOJISIET YUMTLIBATb paHee Nojly4eHHble C MOMOLLBI0 XeBaTenbHon npabel B.H. Tpesybosa cTenenn naMmeHenus apdexTus-
HOCTM }€eBaHMS NpU pasnyHbIX AedeKTax 3y6HbIX pALOB, @ TaKXKe CONOCTaBNATh 3TAJIOHHbIE U MUHUMAJIBHO A0CTUraeMble
3HauyeHus xeBaTesbHON adderTuBHOCTU. Bepudukauus anroputMa nporpamMmbl NpoBoAUNIach UCCef0BaTeNsMU C NpU-
MEHEHWEM KNaccu4ecKoi xesaTenbHoi npobbl B.H. Tpe3yboBa. B KauecTBe eanHULbI M3MepPeHUS XeBaTeNbHON 3 deK-
TMBHOCTU BbICTYNAET NPOLLEHTHBbIN NOKA3aTeb.

Pesynemamel: HalifieHHble COYETaHMA NapaMeTpoB LMQPOBOr0 anroputMa OLEHKM JKeBaTeslbHOM 3(EKTUBHOCTM Mo-
3BONANM A0OUTLCA MOBLILIEHWS €ro TOYHOCTU B npefenax 4—6% no OTHOLIEHMIO K TPaAMLMOHHBIM JKeBaTembHbIM npobam
W.C. PybuHoBa 1 0.M. PsixoBcKoro.

3aknoyeHue: LMPPOBON aNropUTM OLIEHKM KeBaTeslbHOM 3PGEKTUBHOCTU NO3BOMAET DObICTPO M TOYHO OLEHMBATL €€
0e3 NpMMeHeHUs aHaNoroBbIX TPYAOEMKMX Mpab.

KnioueBble cnoBa: KeBaTesibHas Bq)d)EKTVIBHOCTb; OKKJI03MorpamMmma; aHanaum3; MHOromepHoe MaCIJJTaﬁMPOBaHVIE;
MaLLUHHbIN MHTENINEKT; CTOMATOJI0rus; MCKYCCTBEHHbIVI WHTEJITIeKT.
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Assessment of chewing efficiency with artificial
intelligence

Nikita E. Levashov, Alexander V. Gus’kov, Aleksandr A. Oleynikov, Nikolai S. Domashkevich

Ryazan State Medical University named after academician I.P. Pavlov, Ryazan, Russian Federation

ABSTRACT

BACKGROUND: Artificial intelligence (Al) is a system based on machine learning of neural networks. Al structure resembles
nerve tissue, having the so called “neurons”, i.e. mathematical codes. A neural network has three levels, including the input
layer (information enters the system), the hidden layer (multidimensional data is analyzed), and the output layer (the system
generates conclusions). Current neural networks use a “perceptron”, i.e. a neuron consisting of a large number of interconnected
input and hidden layers, which makes the system capable of self-learning and analysis of non-linear data and generalization
and processing of incomplete information, including the method of projection onto latent structures.

AIM: To develope a program based on multivariate data analysis to determine the chewing efficiency at the stages of
prosthetics.

METHODS: In 2016, the Department of Orthopedic Dentistry and Orthodontics developed and tested a program for
determining chewing efficiency based on the analysis of digital occlusiograms obtained by scanning dental prints on a
wax plate. The results were processed by mathematical methods of multivariate data analysis using the projection on
latent structures (the partial least-squares [PLS-2] model), which allowed assessing the relationship between the value
of chewing efficiency and the area and brightness characteristics of the areas corresponding to occlusal contacts. The
program compared the measurement results with the reference occlusiograms in the database and gave a conclusion.
The experiments yielded statistically significant results for the efficiency of the program compared to traditional chewing
tests. Due to the relevance of implementing Al in orthopedic treatment, the decision was made to improve the training
methods of the program to update the existing array of reference data. Starting in 2019, 24 occlusiograms were added to the
previously received data with dental defects from 9 to 12 teeth. Using an expanded database, the program, when analyzing
the occlusiogram of a new patient, allowed to consider changes in chewing efficiency obtained earlier with the Trezubov
chewing test for various defects of the dentition and compare the reference and minimally achievable values of chewing
efficiency. The program algorithm was verified by the researchers using the classical Trezubov chewing test. Chewing
efficiency was measured as a percentage.

RESULTS: The obtained combinations of the digital algorithm parameters for assessing chewing efficiency resulted in
increased accuracy in the range of 4%—-6% compared to the traditional Rubinov and Ryakhovsky chewing tests.

CONCLUSIONS: A digital algorithm for assessing chewing efficiency allows for quick and accurate assessment without the
use of time-consuming analog tests.
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V'3
ECQeVECTOR Article can be used under the CC BY-NC-ND 40 International License

© Eco-Vector, 2023


https://doi.org/10.17816/DD430352

CONFERENCE PROCEEDINGS

Vol. 4 (15) 2023

Digital Diagnostics

Keywords: chewing efficiency; occlusiogram; analysis; multidimensional scaling; machine intelligence; dentistry; artificial

intelligence.

FOR CITATION

Levashov NE, Gus'kov AV, Oleynikov AA, Domashkevich NS. Assessment of chewing efficiency with artificial intelligence. Digital Diagnostics. 2023;4(15):-81—

83. DOI: https://doi.org/10.17816/DD430352

REFERENCES

1. Apresyan SV. Kompleksnoe tsifrovoe planirovanie
stomatologicheskago lecheniya [dissertation]. Moscow; 2020. 218 p.
(In Russ).

2. 7Zhu H. Big Data and Artificial Intelligence Modeling for Drug
Discovery. Annual Review of Pharmacology and Toxicology.
2020;60:573-589. doi: 10.1146/annurev-pharmtox-010919-023324
3. Mitin NE, Vasilyeva TA, Vasilyev EV. The chewing efficiency
determining method based on application of original computer
program using multivariate data analysis. .P. Pavlov Russian Medical
Biological Herald. 2016;(1):129-133.

WHOOPMALIUA 0b ABTOPAX

* JleBawioB Hukuta EBreHbeBsuy;

ORCID: https://orcid.org/0009-0007-7667-6356;
e-mail: nik13373228@mail.ru

l'ycbkoB Anekcanap Buktoposuy;

ORCID: https://orcid.org/0000-0001-9612-0784;
e-mail: guskov74@gmail.com

OneitHukoB AnekcaHap AnekcaHapoBuy;
ORCID: https://orcid.org/0000-0002-2245-1051;
e-mail: bandprod@yandex.ru

[lomawkesuny Hukonaii Cepreesuy;

ORCID: https://orcid.org/0000-0002-9181-9462;
e-mail: domashkevich71@gmail.com

* ABTOp, 0TBETCTBEHHLIN 3a nepenucky / Corresponding author

DAl https://doiorg/10.17816/DD430352

4. Vasil'eva TA. Sovershenstvovanie kontrolya vosstanovleniya
zhevatel'noi effektivnosti na etapakh ortopedicheskogo lecheniya
nes"emnymi zubnymi protezami [abstract of dissertation]. Voronezh;
2021. 25 p. (In Russ).

5. Guyter 0S, Mitin NE, Oleynikov AA, et al. Research of chewing
efficiency in patients with extensive acquired defects of the upper jaw
after resections of nasopharyngeal zone tumors and various terms of
orthopedic rehabilitation. Stomatologiya. 2019;98(4):80-83. (In Russ).
doi: 10.17116/stomat20199804180

AUTHORS’ INFO

* Nikita E. Levashov;

ORCID: https://orcid.org/0009-0007-7667-6356;
e-mail: nik13373228@mail.ru

Alexander V. Gus'kov;

ORCID: https://orcid.org/0000-0001-9612-0784;
e-mail: guskov74@gmail.com

Aleksandr A. Oleynikov;

ORCID: https://orcid.org/0000-0002-2245-1051;
e-mail: bandprod@yandex.ru

Nikolai S. Domashkevich;

ORCID: https://orcid.org/0000-0002-9181-9462;
e-mail: domashkevich71@gmail.com

83


https://doi.org/10.17816/DD
https://doi.org/10.17816/DD430352
mailto:nik13373228@mail.ru
https://orcid.org/0000-0001-9612-0784
https://orcid.org/0000-0002-2245-1051
https://orcid.org/0000-0002-9181-9462
mailto:nik13373228@mail.ru
https://orcid.org/0000-0001-9612-0784
https://orcid.org/0000-0002-2245-1051
https://orcid.org/0000-0002-9181-9462

84

TE3VCHI JOKJ1A10B KOHPEPEHLMIA T.4,N° ST, 2023 Digital Diagnostics
DOI: https://doi.org/10.17816/DD430353

puMeHeHne XUpypruyeckux WabnoHoB
B NOBCEAHEBHOW NPaKTUKe CTOMATONOra-Xupypra

B.I. JloryHKoBa, A.A. MexuyMsH

Psi3aHCKUI rocyAapcTBEHHBIIH MeMLIMHCKMIA yHUBEpCUTET MMeHM akapeMuka W.M. MaBnoBa, PsasaHb, Poccuitckas ®epepaumns

AHHOTALMA

0O6ocHoeaHue: 3D-TexHonoruy No3BONAIOT CO3AaBaTb UHANBMAYANbHBIE XMPYpPrdeckue LabnoHbl. 310 cneumanbHas
KOHCTPYKLMA, C MOMOLLbI0 KOTOPOM BO3MOXHO TOYHO YCTaHaBNMBATb [eHTasbHble MUMMNaHTaThl B TKaHW yenioctu. La-
6noHbl Mo TMNY GMKCauMM AeNATCA Ha HAKOCTHble € GUKCaLMeid Ha NMUHbI U BUHTBI, Ha3ybHble M HafecHeBble € GUK-
caumen Ha nuHbl. Xupyprudeckuid wabnoH msrotaBnmeaetcs MetoaoM 3D-neyatu u3 cneunanbHoi cMmonbl. TexHonorus
no3B0ISIET TOYHO NEPeHOCUTb KOMMbIOTEPHOE MOLEeNMPOBaHNe Ha YenoCTb nauueHTa. BaxHo yunTbiBaTb ONTUMaNbHbIN
yron Ans BBeAEHWA UMNNaHTaTa u cBo6ofHOe HanoxeHue WabnoHa, KOTOPbIA MMeeT OTBEPCTUA ANA MO3ULMOHMPOBA-
HUSA W oxnaxKaeHns cnusucton obonouku. Llenn usrotosnenmns wabnoHa — npasuibHOE NO3MLMOHMPOBAHME UMMNNIAHTaTa
W TOYHOCTb €ro YCTaHOBKM, YTO B/IUAIET Ha ycnex fabHeliero npotesvpoBakus. LLabnow saensetcs ceAsyowMM 3BeHOM
MeXay Xvpypruei u optonegueit. lpu npaBuIbHOM NO3ULMOHMPOBAHUM UMMNIAHTATOB MOBLILLAETCA TOYHOCTb YCTAHOBKM
OpTOMeAMYecKoro npoTesa.

Llene: npoBecTH CpaBHUTENBHYIO OLIEHKY CTaHAAPTHOMO MPOTOKOJIA MMMNAHTALMN 1 YCTaHOBKW UMMNIaHTaTa C NpUMeHeHu-
eM XUpypruyeckoro wabnoHa, urotoBneHHoro MetofoM 3D-neyarty.

Memodei: npoBefieHa cpaBHUTENbHASA OLEHKa ABYX rPynn nauveHToB. [lepBoii rpynne NpoBOAMAKM UMMNAHTALMIO C Npy-
MEHEHUEM Xupypriyeckoro wabnoHa, BTopoil — 6e3 npuMeHeHWs LWabnoHa, no cTaHfapTHOK MeToamKe. Bcero Hamu bbinu
obcnenoBaHbl 35 NaUMEHTOB ¢ YacTUyHOW apeHTMen u 10 — c nonHon apeHTUei. [poBedeHa oueHKa 3 eKTUBHOCTM npu-
MEHEHWA XMpypriyeckux LLabroHoB BO BPeMSA YCTaHOBKW AEHTaslbHbIX MMMIAHTATOB, @ Take OLIeHeHbl PUCKW MOsyYeHns
0CNOXKHEHWMI.

Pe3ynemame: B nepBoii rpynne, rae NPUMEHANN XMPYPruyeckue WabnoHbl, 0TMeYanoch CoKpaLleHne NpoAoIKUTENbHO-
cTv onepaumu Ha 40%, ymeHbLUeHWe nioLaaym paspesa fecHsl Ha 90%, a Takke obecneunBanock TO4HOE NO3ULMOHUPOBaHKE
KOHCTPYKLWMK. Mpn OLeHKe OTAANEHHLIX pPe3ynbTaToB NOCAE0NepaLMoHHbIE OCIOXKHEHMS, TaKue Kak bonib, 0TEK, KpoBoTeYe-
HWe W OHeMeHWe, pa3BuBaloTCs pexke Ha 70%. Bropoii rpynne npoBOAMAM UMMMIAHTALMIO NO CTAHAAPTHOM METOAMKE U Ha-
brioaany OTKNOHEHWe UMMNaHTaTa OT 3anjaHMpoBaHHOrO Mnonoxenns Y 35% naumeHToB. IPPEKTUBHOCTL XUPYPrUHECKUX
LWabnoHOB 3aKNIHAETCA B TOYHOCTM MO3ULMOHUPOBAHNA UMMNAHTATOB, TOYHOCTU U3rOTOBNEHMS 3yDHBIX NPOTE30B, @ TaKKe
YMEHbLLEHWM OCIIOMHEHNN.

3aknioyeHue: NpUMEHeHNe XUPYPriyeckux WabnoHoB NOKa3aHo NPK COXKHBIX KITMHUYECKMX Cy4YasX, KpUTUYECKOi aTpo-
UM KOCTHOM TKaHW, a TaKKe AN UCKIIOYEHNS NOBPEXAEHNA aHaTOMUYECKM BaXHbIX 30H. [1naHMpoBaHWe Xupyprivyeckoro
wabsoHa MPOMCXOAMT 0GHOMOMEHTHO C YCTaHOBKOW WMM/aHTaTa U C YYETOM nocneaytoLieit opToneAnYeckoin KOHCTPYKLIUK,
TaK KaK TOYHOCTb MO3WLIMOHMPOBAHWSA BIMSET Ha TOYHOCTb M3rOTOBSIEHWUA OPTOMEAMYECKUX KOHCTPYKUMA. Mcnonb3oBaHue
nepeAoBbIX TEXHOMOMMIA NOBbILLAET IQMEKTMBHOCTL AHTaNbHON MMNIAHTALMMK.

KnioueBble cnoBa: 3D-nevats; rpaduyeckue 3D-Monenu; KOMMbOTEPHOE MJAHMPOBAHWE; XMPYpruyeckue LUabnoHb;
[leHTaNIbHass UMMNNaHTaLus.
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Use of surgical templates in the daily practice
of the oral surgeon

Valeria G. Logunkova, Arman A. Mezhlumyan
AFFILIATION

Ryazan State Medical University named after academician I.P. Pavlov, Ryazan, Russian Federation

BACKGROUND: Three-dimensional (3D) technology allows for the creation of individual surgical templates. This is a
special construction, providing precise placement of dental implants in the jaw tissue. Templates are divided by the type of
fixation into bone pins and screws and dental and gingival pins. The surgical template is made by 3D printing from a special
resin. The technology allows the computer modeling to be transferred precisely to the patient’s jaw. The optimal angle for
implant insertion and free overlapping of the template, which has holes for positioning and cooling the mucosa, is important to
consider. The goals of template making are the correct positioning of the implant and the accuracy of placement, which affects
the success of further prosthetics. The template is the link between surgery and prosthetics. Proper positioning of the implants
increases the accuracy of the orthopedic prosthesis.

AIM: The study was aimed to compare the standard implantation protocol and implant placement using a 3D-printed
surgical template.

METHODS: Comparative assessment of two groups of patients was conducted. Group 1 was implanted using a surgical
template, whereas Group 2 was implanted according to the standard technique, without a template. In total, 35 patients with
partial adentia and 10 patients with complete adentia were examined. The effectiveness of surgical templates during the
placement of dental implants and the risks of complications were assessed.

RESULTS: In Group 1, where surgical templates were used, a 40% decrease in the duration of surgery, a 90% reduction
in the gingival incision area, and accurate positioning of the construct were observed. Postoperative complications such as
pain, swelling, bleeding, and numbness developed less frequently by 70%. Group 2 was implanted according to the standard
technique; however, the implant deviation from the planned position was observed in 35% of patients. The effectiveness of
surgical templates lies in the accuracy of implant positioning and denture fabrication and reduction of complications.

CONCLUSIONS: The use of surgical templates is indicated in complicated clinical cases, critical bone atrophy, and for
avoiding damage to anatomically important areas. The planning of the surgical template is simultaneous with the placement
of the implant and with consideration of the subsequent prosthetic construction, since the accuracy of positioning affects the
accuracy of the prosthetic construction. The use of advanced technologies increases the effectiveness of dental implantation.

Keywords: 3D printing; 3D graphic models; computer planning; surgical templates; dental implants.
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MexxaucumunauHapHbIM NOAXOA
K NOCMEpPTHOM AMarHocTuke 3aboneBaHUU

M.B. llosuna', N.A. Linpunenko' 2, 0.A. Cupoposa', A.A. Conparosa’,
M.A. Tapacosa®, B.A. Kysneuos', 5.B. Manbiruu'

! POCCUICKMIA HaLWMOHAMBHBI MCCTIE[0BATENBCKUI MEAMLIMHCKUA YHBepcuTeT uMenu H.. Muporosa, Mockea, Poccuiickas ®eaepaumsa

2 Hay4Ho-MCCIEA0BATENBCKUIA MHCTUTYT MOPAONOTM YenoBeKa UMeHy akafemuka A.M. AsubiHa DeaepanbHOro rocyAapCTBEHHOMO BIOKETHOMO
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AHHOTALIMA

06ocHosaHue: MeToaMKa, No3BoONIAOLLAA 6e3 HapyLUEHMs LIeNOCTHOCTM KOXHbBIX MOKPOBOB MAEHTUGULMPOBATbL Pasfiny-
Hble NaTONIOMMK M YETKO BbISIBNAT MPUYMHY CMEPTH, a TaKKe Apyrie CONyTCTBYIOLLME MaToNoruM, OTHOCUTCS K MOCMepT-
HbIM JTy4eBbIM MeTO[aM UCC/Iel0BaHUA U HOCUT Ha3BaHMe «BMPTONCKA». 1o BCeMy MUPY KONMYECTBO ayTOMCUI CHUMKAeTC,
YTO CO3AAET NOTPeOHOCTb UCMONb30BaHUA aNnbTepPHATUBHLIX METOO0B, TAKMUX KaK HEWHBA3WBHbIE METOAbI AyTOMCUM, K YMCiy
KOTOpbIX U OTHOCMTCS BUpTONCUs. OCHOBHBIM METOLOM MOCMEPTHOTO JIY4eBOr0 UCCNEAO0BAHUA ABMIAETCS METOAMKA CKaHM-
POBaHMA Ha MyNLTUCNUPANBEHOM KOMMbOTEPHOM ToMorpade, K € NpemMMyLLEeCcTBaM B TOM YMCE OTHOCAT BbICOKYH YYBCTBU-
TENbHOCTb K KOCTHOW natosioruu. lpuMeHeHne METOA0B NOCMEPTHOM JIy4eBOM AMArHOCTUKM NO3BOASET LOMOHUTL Kaccu-
YecKyto ayTorncuio. Takon MeXAUCLMNIMHAPHLIA NOAXo[, NO3BONSET BU3yanu3vpoBaTb CaMble pa3HoobpasHble maTonoriu
M HanpaBJieH Ha NOMOLLb NaToIOr0aHaTOMy B AMarHOCTUHECKOM MOMCKE.

Llens: oueHWTb BO3MOXHOCTb MPUMEHEHWA JTy4YEBLIX METOLOB AMArHOCTUKM B KOHTEKCTE MaTo0r0aHaTOMUYECKO
MPaKTUKK, a TaKKe 0C0BEHHOCTUN HEMHBA3WBHO ayToncuM (BUPTOMCUM) U €€ OTAIMUKUSA OT METOAA KITaCCUYECKOT0 BCKPbITUS.

Memodei: Hamy Bbin MCMONBE30BaH apXMBHBI MaTepuar, BKIKUAIOLWMA MaKponpenapaThbl BYX HUXHUX KOHEYHOCTEN C ony-
X0NeBMAHBIMW 0BPa30BaHNAMMW HESICHOTO reHe3a (3aTPOHYTbI BEPXHAS TPeTb beApeHHOW KocTu 1 obnactb byrpa NATOYHOM Ko-
cTv). bruoMatepuan npefBapuTeNbHO 3aKYancs B creumanbHo 06paboTaHHylo XenaTMHOBYH cpefly, KoTopas MofepHuBana
€ro COXpaHHOCTb M OCTaBJIS/IA MHTAKTHBIMM YacTW KOMIbloTepHoro ToMorpada. [1ns peHTreHoorMyecKol OLeHKW npenapaTtoB
NpUMeHsNack MynbTUCNMpanbHas KomnbioTepHas Tomorpadmsa (KT). M3 nomydeHHbix nepeuuHbix KT-nocnepoBartenbHocTel
Bbinn oTObpaHBI TOMOrpaMMbl C Jydlled Bu3yanu3aumed B KOCTHOM M MATKOTKAHHOM OKHaX, @ Takke Obina nmpuMeHeHa
3D-peKoHCTpYKLMS.

Pe3ynemamei: no pe3ynbtataM KT-uccnenoBanusa 6biam nosyyeHbl TOMOrpamMbl, a Takxke 3D-peKOHCTPYKLMM n30bpa-
YKEHUi1 onyxoneBuUaHbIX 06pa3oBaHMiA NATOYHON M BefpeHHOM KocTel. MHTepnpeTaums rpaHuy, 06pa3oBaHms, XapaKTepPUCTUK
Mophonoruu 1 BO3MOXHOIO UCTOYHMKA pa3pacTaHus HoBoobpa3oBaHUA NO3BOIUAW NPEANONOKUTL 3/10KAUECTBEHHYHO MpK-
pody OMYX0NM U e€ KOCTHoe mpoucxoxieHune. [anbHenwuas oueHKa ructonori B 0boux ciyyasx NOATBEPAMNA XapaKTep
HoBoOobpa30BaHMs (0CTeoreHHas capKoma).

3ars0yeHue: NPUMEHEHNE 3/IEMEHTOB NOCMEPTHON JY4EBON AWMArHOCTUKM MO3BOASET JOCTATOYHO TOMHO BepUdULMpOBaTh
XapaKTep HEKOTOPbIX NaTosIoruiA. B T0 e BpeMs OTCYTCTBUE MOBPEMAEHUS TKAHEN W HAPYLLEHWS MHTAKTHBIX TOMorpadmyeckmx
XapaKTePUCTUK UrpatoT He NOoCNefHIoN Posib B MOCMEPTHON AMArHOCTUKe. Takas MeToAMKa NO3BOJISIET, B OT/IMUME OT ayTomnCum,
BEPHYTLCA K NepBOHauYaibHOMY BUAY UCCNeLyeMbIX CTPYKTYP M NpK HeobX0AMMOCTW HayaTb AMArHOCTUHECKMIA MOMCK 3aHOBO,
a TaKKe AUCTaHLMOHHO NpYBIEYb K HEMY CMeLManMcToB U3 APYrX PErvoHOB, OTNPaBKB JaHHbIE KOMbIOTEPHOM ToMorpadum.

KnioueBble cnoBa: nocMepTHaA ANArHoCTUKa; BUPTOMNCKUA; ny4yeBad ANArHOCTUKA.
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Multidisciplinary approach to postmortem diagnostics
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N.I. Pirogov Russian National Research Medical University, Moscow, Russian Federation
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3RUDN University, Moscow, Russian Federation

ABSTRACT

BACKGROUND: The technique that allows detecting various pathologies and clearly identifying the cause of death and
other associated diseases without disturbing the integrity of the skin refers to postmortem radiological diagnostics and is
called “virtopsy”. The number of autopsies decreases worldwide, which creates the need to use alternative non-invasive
methods, including virtopsy. The main method of postmortem radiology is multislice computed tomography (CT), with its
advantages including high sensitivity to bone pathology. Postmortem radiological diagnostics allow supplementing the
classical autopsy. This multidisciplinary approach helps visualize a wide variety of pathologies and assist the pathologist in
the diagnostic search.

AIM: To assess the possibility of applying radiological diagnostic methods in the pathological anatomical practice and
features of non-invasive autopsy (virtopsy) and its differences from the classical autopsy.

METHODS: The archival material including macro preparations of two lower limbs with tumor-like masses of unclear
genesis (the upper third of the femur and the calcaneal tuber) was used. The biomaterial was previously encased in a specially
treated gelatin medium, which ensured its preservation and left parts of the CT scanner intact. Multislice CT was used for
radiological assessment of the preparations. From the primary CT sequences obtained, scans with the best visualization
in the bone and soft tissue windows were selected, and three-dimensional (3D) reconstruction was applied. Scans and 3D
reconstructions of images of tumor-like masses of the heel and thigh bones were obtained. Interpretation of the borders of
the mass, characteristics of morphology and possible source of growth of the neoplasm allowed assuming a malignant nature
of the tumor, suggesting its bone origin. Further histologic examination in both cases confirmed the neoplasm (osteogenic
sarcoma).

RESULTS: CT scans and 3D reconstructions of images of tumour-like masses in the heel and femur were obtained. The
interpretation of the boundaries of the mass, the morphological characteristics and the possible source of growth of the
neoplasm suggested a malignant nature of the tumour, suggesting a bony origin. Further histological evaluation in both cases
confirmed the nature of the neoplasm (osteogenic sarcoma).

CONCLUSIONS: The use of postmortem radiological diagnostic elements provides a sufficiently accurate verification of the
nature of some pathologies. However, the absence of tissue damage and disturbances of intact topographic characteristics play
not the least role in the postmortem diagnosis. In contrast to autopsy, this technique allows to return to the original appearance
of the structures examined and, if necessary, start the diagnostic search anew. Moreover, specialists from other regions can
be remotely involved by sending the data of CT scanning.

Keywords: postmortem diagnostics; virtopsy; radiology.
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AHHOTALINA

06ocHosaHue: TeXHONOTMM UCKYCCTBEHHOro UHTennekTa (MW) aktueHo BHeapsioT B 06paboTKy M aHanu3 guarHocTuue-
CKUX MeJMUMHCKUX M306paxeHnid. TOUHOCTb M HaféKHoCcTb anroputMoB MW onpepenstoTcs 06bEMOM U KayecTBOM 0byyato-
Lmx HabopoB AaHHbIX. B HacTosLlee BpeMs cyLlecTByeT NOTpebHOCTL B yBeIMYeHUN HAbOPOB AaHHbIX OTKPLITOrO A0CTYNa,
B YacTHocTu KT-aHrmorpadmueckux uccnefoBaHuii dprowwHoi aopTbl (KTA). OrpaHnyeHns cyLLecTBYIOWMX HAbOPOB AaHHbIX
KTA OptoLHoiA aopTbl: OKHapHas pasMeTKa (KnaccudMKaumMa MCCNeaoBaHUs B LIEIOM), Manoe KONMMYeCTBO MCCNeA0BaHMIA.
Kpome Toro, 6onbLIMHCTBO MCCNEA0BaHMIA HE COLEPKUT NPU3HAKOB NATOsIONMM aopTbl, YTO, C YYETOM BapuabenbHOCTW faH-
HO NaTo/I0rMK, 3HAUUTENBHO OrPaHNUMBAET X UCMOMb30BaHMe Ans 0bydeHus MW, Tak Kak LieneBom 3agayeii Takux anropuT-
MOB SIBNSIETCA 00HapyKeHWe NaTonoruy.

Lleste: noprotoBka Habopa aaHHbIX KTA naumeHTOB ¢ aHeBpuU3Moii OpIOLLIHOro 0TAeNa aopThbl.

Memodei: Ha npumepe Habopa AaHHbIx KTA-uccnenoBaHuii ¢ aHeBpU3MOii OpIOLLHOTO 0TAEeNa a0pThl PACCMOTPEHbI 3Tanbl
1 ocobeHHOCTY co3faHusa Habopa AaHHbIX ans 0byyeHusa MW B cOOTBETCTBUM C METOLUYECKUMM peKOMeHaaumaMK. Ha ocHose
6a30BbIX AMArHOCTUYECKUX TpebOBaHMI AN1s BbIOpAHHOM KIIMHWUYECKOM 3aauu Bbino chopMMpOBaHO TEXHWUYECKOE 3afaHue
Ha NOAroToBKY Habopa AaHHbIX, paccymMTaH He0OXOAMMBIN 00BEM BLIOOPKU W OMPEAENEH ONTUMaJbHbINA CLLEHAPUIA Pa3METKM.
Ha cnepnyioliem atane 6bin BoinonHeH 0T6op UCX0AHbIX faHHbIX KT opraHos 6prowHoi nonoctv B EQuHoN paguonoruyeckon
MHbOPMAaLMOHHOI cUCTeMe, NpoBefeHbl aHOHUMW3aLMS AaHHbIX U NoNyaBTOMaTMYecKas pa3MeTka obnacTu uHTepeca (CTeH-
Ka W pycrio aopTbl) ¢ npuMeHeHUeM UHCTpyMeHTa 3D Slicer u e€ BepudmMKaLmsa 3KCNepTOM-PEHTIEHON0rOM, JOKYMEHTUPOBA-
HWe NPOMEXYTOYHBIX Pe3ysbTaTo..

Pe3synemamei: paccunTaHHbIN 006bEM BbIbOpKY cocTaBun 100 nccnepoBaHuin, cofepKalumx apTepuanbHyio dasy uccne-
[0BaHus, ToNLWMHA cpe3a He bonee 1,2 MM, banaHc KlaccoB «HOpMa» : «matonorus» bbin BolbpaH 1:4. [poBeaeHa yacTUyHas
pa3MeTKa (50% uccnefoBaHWiA) AaHHbIX.

3arnoyenue: paspaboTtaHa MeTogonorus ons noarotoBku Habopos faHHbix KTA. CdhopMupoBaHHbI Habop AaHHbIX,
npu cobntofeHUn HeobXoAMMBIX NpoLesyp, BYLeT BbINOXEH B OTKPbITLIA LOCTYN U MOXET ObITb UCMONB30BaH Ans 00yYeHns
1 TecTUpoBaHusa anroputMoB VI, npoBeaeHUs HayYHbIX UCCeL0BaHUIA.

KnioueBble cnoBa: UCKYCCTBEHHBIN MHTENNEKT; HAabop AaHHbIX; KTA; aHeBpu3Ma BproLLHOM aopThl.
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Preparation of abdominal computed tomography data
set for patients with abdominal aortic aneurysm
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3 Russian Medical Academy of Continuous Professional Education, Moscow, Russian Federation

ABSTRACT

BACKGROUND: Artificial intelligence (Al) technologies are actively implemented in the processing and analysis of diagnostic
medical images. The accuracy and reliability of Al algorithms are determined by the amount and quality of training data sets.
Currently, a need exists for increased open access data sets, particularly abdominal aortic CT angiographic studies (CTA).
Limitations of existing abdominal aortic CTA data sets are binary labeling (classification of the entire study) and small number
of examinations. In addition, most examinations do not contain signs of aortic pathology, which, given its variability, significantly
limits their use for Al training, since the target of such algorithms is the detection of pathology.

AIM: To prepare a CTA data set for patients with abdominal aortic aneurysm.

METHODS: Using the CTA data set with sings of abdominal aortic aneurysm, the stages and features of data set creation for
Al training in accordance with the methodological recommendations were considered. Given the basic diagnostic requirements
for the selected clinical task, the terms of reference for the preparation of the data set were formed, the required sample
size was calculated, and the optimal annotation scenario was determined. The next stage included the selection of initial CT
data of abdominal organs in the Unified Radiology Information System, anonymization of data, semi-automatic labeling and
of the area of interest (aortic wall and aortic bed) using the 3D Slicer tool and its verification by an examining radiologist, and
documentation of intermediate results.

RESULTS: The calculated sample volume included 100 scans, containing the arterial phase, with a slice thickness of up
to 1.2 mm. The balance of “normal vs. pathology” classes was chosen to be 1:4. Partial annotation of the data (50%) was
performed.

CONCLUSIONS: A methodology for preparing CTA data sets was developed. The generated dataset, if the necessary
procedures are followed, will be placed in the public domain and may be used for training and testing Al algorithms and
conducting scientific research.

Keywords: artificial intelligence; dataset; CTA; abdominal aortic aneurysm.
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KoaeKc 3TMKM UCKYCCTBEHHOr0 MHTE/IEKTa

B 3ApaBoOXpaHeHuK. YcToHuMBOE pa3sBUTUE CUCTEM
MCKYCCTBEHHOI0 MHTEJJIEKTa: NOYeMy Mbl FOBOPUM
06 UX BIMSHMM Ha OKpY)XKalowwyio cpeny?

A.A. Muxaunnosa, [.E. LLlapoBa

Hay4Ho-npaKTUYeCKMiA KITMHUYECKMIA LEHTP AMArHOCTUKM W TeneMeAMLMHCKUX TexHomoruid, Mocksa, Poccuiickas Qepepaums

AHHOTALIMA

MpobneMbl OKpyKatoLLEeN cpefbl KONOCCaNbHO CKa3biBAOTCA HA BCEM HAcENEHWM MUpa, B YaCTHOCTW Ha 3[L0POBbLE JI0-
[Le¥A, YTO MrpaeT BeAyLUYH posib B UHAMBUAYaNbHOM Bnarononyumun. 3arps3HeHWe OKpYKaloLLen cpefbl, COrNacHO HEKOTOPbIM
oLeHKaM, ybuBaeT oKono 9 MITH YenoBeK exerofHo. BHeagpenue cucteM uckycctBeHHoro uHTennekta (CUK) Bo MHorve 06-
N1acTV UMeeT OrpOMHBIA NOTEHLMAN B CHIKEHWUW BIIMSHUSA YE0BEKA Ha OKPYXaloLLYyIo cpefy, 04HAKO TaKue CUCTEMbI OKa3bl-
BalOT M HEraTMBHbINA 3QEKT.

BoamoxkHocTn CUW no ynyuiweHnio 30paBooXpaHeHUs HepaspbiBHO CBSA3aHbI C 3TUHECKUMM NpobneMamu, KoTopble BO3-
HWKaIOT M3-3a CJIOKHOCTM [aHHBIX CUCTEM W UX BAMSHWA HA XM3Hb M 3[40POBbe CO0OLLECTB, MaLMEHTOB M nepcoHana. lo-
MMUMO aCcrMeKToB, KOTOpble HEMOCPEACTBEHHO OTHOCATCS K anroputMaM, AaHHbIM U KIMHUYecKoMy npuMeHennto CUN, cywwe-
CTBYHOT [OSITOCPOYHbIE W HEOYEBMOHbIE Ha MepBblid B34 pucku. OHUM U3 TaKUX PUCKOB ABNIAETCA HEraTUBHOE BAIUSHUE
CWW Ha okpyatoLLyto cpefly, YUTO MOXET HaBpeAUTb 3[4,0P0BbI0 N0LEN KOCBEHHO. CUCTEMBI UCKYCCTBEHHOTO MHTENEKTa —
He TONbKO MporpaMMHoe obecneyeHue, HO U PU3MYECKUE KOMMOHEHTBI, KOTOpble HE0bXoAUMbI ANsl MX QYHKLIMOHMPOBaHMS,
TaKue KaK MpoLeccopbl, NaMsTh, AaT4MKW U Op. W3roToBneHMe 3TMX KOMMOHEHTOB W 3HEPIWS, KOTOPYK OHU MOTpPebnsioT,
O0Ka3bIBalOT CUNIbHOE BAMSHWE Ha OKpYyatowwyto cpedy. OAHO U3 UccnefoBaHUiA NOKasano, YTo Npu 0byyeHun ofHoro anro-
putMa U BbIBpoC yrnepoaa MoXeT JOCTUraThb 3HaUEHMIA, KOTOpble COOTBETCTBYKOT CyMMapHOMY Bbibpocy yrnepoaa oT nsth
aBTOMODOMNEl 3a UX CPOK CYXKObI.

B paHHOM uccnenoBaHWMM NPOBEAEH aHanM3 CYLLECTBYIOLUMX NyOAMKaumi, casbiBaowmx passutne CUU, ocobeHHo
B 31paBO0XpaHeHuM, ¢ UX IPHEKTOM Ha OKpYKatoLLyto cpesy. [laHHOe uccneoBaHWe JOMKHO LONOHUTL pa3pabaTbiBaeMblii
Kopekc atuku U B chepe 30paBooxXpaHeHmUs, @ UMEHHO — MPUHLMMbI YCTOMYMBOrO pa3BUTUS, KOTOpble ByayT BKIKOYEHD
B AaHHbIN KOJEKC.

Mo pe3ynbTatam UccnefoBaHuUA caenaH BbiBog, YTo BausHe CUW Ha akonoruio JomKHO yunTbiBaThCS NpU GoOpMyMpo-
BaHWM 3Tu4eckux HopM ans CUW B 3gpaBooxpaHeHun. 3T HOpMbI He0bX0AMMO YuMTHIBATH Ha 3Tanax pa3paboTku, TecTupo-
BaHus 1 npuMeHenns CUW. Bce BoBneYéHHbIE B cO3f1aHWe U ucnofb3oBaHne CUW nioaym (pa3paboTumkm, Bpauu, perynsTopsl,
W Ap.) BOMKHbI OTCNEXMUBATD BAMAHWE 3TUX CUCTEM Ha OKPYIKAIOLLYI0 CPeLly M MUHUMU3UPOBATH SKONIOrMYECKMe NOCNeACTBUSA
paboThbl TaKMX CMCTEM Ha BCEX 3Tanax WX CyLiecTBoBaHMS. [laHHbIA NPUHLMN NPU3bIBAET CBECTU HEraTUBHbIE NOCNEACTBUS
K MUHUMYMY, NOBbICUTb 3HEPro3PEeKTUBHOCTb TaKUX CUCTEM Ha BCEX 3Tanax UX CYLLECTBOBAHMSA M NPOBOAMTL YTUIM3ALIMIO
(U3MYECKMX KOMMOHEHTOB B CTPOrOM COOTBETCTBMM C TEKYLUMM 3aKoHOZaTenbcTBOM. Kpome Toro, u3-3a CTpeMUTENbHOMO
Pa3BUTUS TaKMX CUCTEM M BO3HMKAIOLLMX C HUMU 3TUYECKUX AUNIEMM HeobX0MMO COBMECTHO NpeAsaratb NyTW UX peLLeHns
W pa3BuMBaTb 3TUYECKME HOPMbI CO0OPA3HO W CBOEBPEMEHHO BO3HUKAIOLLMM TEXHOMOMUAM.

KnioueBble cnoBa: KOLEKC 3TUKK MCKYCCTBEHHOr0 MHTEJIJIEKTa; 3TUKA B 3[1paBOOXPaHEHUN; YCTOVILIMBbIVI MCKYCCTBEHHbIVI
WHTEJUIEKT, YCTOVI‘-IMBOG pa3BuTUE; OKpPYyXKatoLliada cpeaa.
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Artificial intelligence ethics code in healthcare.
Sustainability of artificial intelligence systems:
Why do we talk about their impact

on the environment?

Anastasiia A. Mikhailova, Daria E. Sharova

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

ABSTRACT

Environmental problems have a tremendous impact on the entire world population, particularly on human health, which
plays a leading role in individual well-being. Environmental pollution, according to some estimates, kills approximately 9
million people every year. The introduction of artificial intelligence (Al) systems in many areas has enormous potential in
reducing human impact on the environment; however, such systems have negative effects. The potential of Al systems to
improve healthcare is inextricably linked to the ethical challenges posed by the complexity of these systems and their impact
on the lives and health of communities, patients, and staff. In addition to aspects that relate directly to the algorithms, data, and
clinical application of Al systems, long-term risks exist that are not obvious at first glance. One of these risks is the negative
impact of Al systems on the environment, which may harm human health indirectly. Al systems are more than software, having
physical components that are necessary for their functioning, such as processors, memory, and sensors. The manufacture and
the energy consumption of the components has a profound effect on the environment. One study showed that when a single Al
algorithm is trained, carbon emissions may reach values corresponding to the total carbon emissions from five cars’ lifetime.

This study analyzes existing literature linking the development of Al systems, especially in healthcare, to their effects on
the environment. The study is intended to complement the emerging Al Ethics Code for healthcare, specifically the principles of
sustainability that will be included in this code.

The study concludes that the environmental impact of Al systems should be considered when formulating ethical standards
for Al in healthcare. These standards must be considered during the development, testing, and application phases of Al
systems. All the people involved in the creation and use of Al systems (developers, physicians, and regulators) must monitor
the environmental impact and minimize the environmental consequences of such systems at all stages of their existence.
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This principle calls for minimizing negative impacts, improving the energy efficiency, and disposing physical components in
strict compliance with current legislation. Moreover, the rapid development of Al systems and the ethical dilemmas require
that solutions be proposed jointly and ethical standards be developed in a manner that is consistent and sensitive to emerging
technologies.

Keywords: artificial intelligence ethics code; ethics in healthcare; sustainable artificial intelligence; sustainable development;

environment.
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KoHTponb KonnMyecTBeHHOU OLeHKU PpaKLuK XKupa
B MarHUTHO-pe30HAHCHOU ToMorpadum:
ABYXLeHTpoBoe (haHTOMHOE UCCNef0BaHUe

0.10. ManuHa', B.A. UrHaTbeBaZ, A.A. MoHaxoBa?

! Hay4HO-NPaKTVYECKNiA KIIMHYECKMIA LEHTP AMarHOCTUKM W TeNleMeANLMHCKUX TexHonormii, Mockea, Poccuiickas ®epepaumsa
2 MOCKOBCKMIA TOCY1aPCTBEHHbIN MeAMKO-CTOMATONIOMYeCKMil yHuBepeuTeT umenn AWM. EBaokumoBa, Mocksa, Poccuiickas Qepepauns

AHHOTALINA

06ocHosaHue: OLEHKA KONMYECTBEHHBLIX NapaMeTPOB C MOMOLLBI0 MarHUTHO-pe3oHaHcHo ToMorpaduu (MPT) sBnsetcs
aKTyanbHbIM HanpaBneHueM. Pacuét dpakumm xupa (FF) oTKpbIBaeT HOBble BO3MOXHOCTM B TOYHOW MOCTAHOBKE AMarHo3a
1 B DyayLleM no3BOUT 3aMeHUTb MHBA3WBHbIE MeTO/bI, TaKue KaKk buoncus. KonnuecTBeHHas oLEHKa CMOXET NMO3BOSUTh
NpOBOAMTbL JOCTOBEPHBIN AUHAMUYECKUIA KOHTPOIb, OLEHKY JIeKapCTBEHHOI Tepanuu U T.40. OQHaKo peHTreHomoru, a Takxe
BPayM KJIMHUYECKUX CreLManbHOCTeNH LOMKHbI BbiTb yBEepeHbl B TOYHOCTM U LOCTOBEPHOCTM KOSMYECTBEHHBIX MOKa3aTesnei.

Llentb: oueHKa TOYHOCTM KONMYeCTBEHHOro M3MepeHus FF ¢ noMolublo aHTOMHOro MOAENMpPOBaHUs B AuanasoHe
ot 0 o 60%.

Memodsi: ans MogennpoBaHus 06BbEKTOB MCCNefoBaHNsA ObiiK BblbpaHbl 3MyNbCUK MO TUMY «Macno B Boae». KoHueH-
TpaLMK 3MyNbCUiA Ha OCHOBE PacTUTENbHLIX Macen bbinu NpeacTaBneHbl B AnanasoHe 0—60%. Mpobupku ¢ aMynbcuamMm no-
MELLaNnCb B LMNMHAPUYECKMIA aHTOM. CKaHMpoBaHWe BbINONMHANOCL Ha ToMorpade Optima, MR450w 1,5 Tn (GE) B pe-
wume «Lava Flex», a Take Ha Tomorpade Ingenia, 1,5 Tn (Philips) B pexuMe «DIXON». @pakuma xupa onpefenanacb
PACYETHLIM MeTOA0M Mo GOpMynaM, Ha OCHOBE CUrHAMbHBIX XapaKTepUCTUK, Mo u3obpaxeHnam B dase (In) u npoTeodase
(Out): FF=(In—0ut)/2:In-100; no n3obpaxenunsM, B3BeLeHHbIM No Boge (Water) v no xwpy (Fat): FF=Fat/(Fat+water)-100.

Pe3ynbmamel: TO4HOCTb U3MepEHUs NMPOLIEHTHOrO coaepxanus upa npu «DIXON» bbina upeHtyHa «Lava Flex».
[laHHble M3MepsieMbIX 3HAYEHWWA KOHLEHTPaUUM Xupa ObIMM CMCTEMATMYECKM 3aBbILEHbI MO OTHOLIEHUI0 K 3afaHHbIM
B CpeAHeM Ha 57,6% npu cpefiHeii abcontoTHoM pasHuue 17,2%. Takxe onpeaensnock HepaBHOMEpPHOe 3aHUKEHWe B Ana-
nasoHe 20-40%.

3aknwoyeHue: GaHTOMHOE MOJENMPOBaHUE C MCMONb30BaHMEM MPAMbIX 3MYAbLCUWA MO TUMY «MAcno B BoAe» Mo-
3BOJIUNIO MPOBECTM KOHTPO/b paboThbl AUKCOHOBCKMX NOC/EA0BaTENbHOCTEN B KOMYECTBEHHOM ONPefeNeHN KUpoBoK
¢pakuuu. [Ina KOppeKTHOro KoNMYecTBeHHOro onpepeneHus FF npepgnoytuTensHee NpoBOAWTb pacyéTbl N0 LaHHLIM
n3obpaxenun Water u Fat ¢ ucnonosoatuem opmynel FF=Fat/(Fat+water)-100. Pacuétel no nzobpaxenuam In-phase
1 Out-phase npefocTaBAT HEOLHO3HAYHbIE pe3ynbTaThl. [1s Toro 4Tobbl KOPPEKTHO NPOU3BOAUTL KONMYECTBEHHBIA
PacYET (paKuWM Xupa C NOMOLLbID NPeACTaBNeHHbIX Bbilwe GopMyn B pexumax «Lava Flex» u «DIXON» Heobxopm-
MO NpOBOAUTbL PACYET C MOMPaBOYHbIM KoapduumeHToM. cnonb3oBaHue dhaHTOMa faeT BO3MOXHOCTb OCYLLECTBNIATh
HaZJIeXaLluii KOHTpOSIb KayecTBa M KanmbpoBky MP-ToMorpada, a Takxke [enaTb KOJIMYECTBEHHOE U3MEpPEHMEe XKupa
LUIMPOKOZOCTYMHBIM.

KnioueBble cioBa: nocsieoBatesibHOCTH [JUKCOHa; deaKuvm Xnpa; CIJaHTOM.
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Quality control of fat fraction quantification
in magnetic resonance imaging:
A two-center phantom study

Olga Yu. Panina', Varvara A. Ignatyeva?, Alyona A. Monakhova’

! Research and Practical Clinical Center for Diagnostics and Telemedicine Technologies, Moscow, Russian Federation
Z A.l. Yevdokimov Moscow State University of Medicine and Dentistry, Moscow, Russian Federation

ABSTRACT

BACKGROUND: Assessment of quantitative parameters using magnetic resonance imaging (MRI) is a relevant trend. Fat
fraction (FF) calculation provides new opportunities for accurate diagnosis and will replace invasive methods such as hiopsy in
the future. Quantification will enable reliable dynamic monitoring and assessment of drug therapy. However, radiologists and
clinical specialists must be confident in the accuracy and reliability of the quantitative measures.

AIM: To assess the accuracy of quantitative FF measurement using phantom simulation in the range of 0% to 60%.

METHODS: Emulsions of the “oil-in-water” type were chosen to simulate the objects of the study. Concentrations of
vegetable oil-based emulsions were presented in the range of 0% to 60%. Tubes containing the emulsions were placed in a
cylindrical phantom. Scans were performed on an Optima, MR450w 1.5 Tesla (GE) tomograph in Lava Flex mode and on an
Ingenia, 1.5 Tesla (Philips) tomograph in DIXON mode. FF was determined by formulas using images in In-phase and Out-phase
based on signal characteristics (FF=[In-Out]/2:In-100) and images weighted by Water and Fat data (FF=Fat/[Fat+water]-100.

RESULTS: The accuracy of the fat percentage measurement with the DIXON technique was identical to that of the Lava Flex.
The data of the measured fat concentration were systematically overestimated in relation to the target values by an average of
57.6% with an average absolute difference of 17.2%. In addition, an irregular underestimation in the range of 20% to 40% was
detected.

CONCLUSIONS: Phantom simulation using direct oil-in-water emulsions allowed to control the performance of the
Dixon sequences in quantifying the FF. For correct FF quantification, calculation from Water and Fat image data using the
formula FF=Fat/(Fat+water)-100 is preferable. Calculations based on In-phase and Out-phase images provide ambiguous
results. The FF calculation in the Lava Flex and DIXON modes must be performed with a correction factor. The use of the
phantom allows proper quality control and calibration of the MRI scanner and makes quantitative fat measurement widely
available.

Keywords: DIXON technique; fat fraction; phantom.
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MoaenupoBaHue MHAUBUAYANBHOrO CTUA Pa3MeTKU
BpaYa-peHTreHosora ANs yaAy4leHUs TOYHOCTY
HEeUPOHHbBIX ceTeM

E.[. HukutuH

Meauumtckmne CkpuHuHr Cuctembl, CankT-TeTepbypr, Poccuiickas ®enepaums

AHHOTALINA
06ocHosaHue: ofHa W3 4acTo BCTPeYaloLLMXcs npobneM npu pasMeTke MeAMLMHCKUX M300paXKeHnn — pacxoXaeHus

MeX/ly pa3HbiMM BpayaMu-pa3MeTymnKamm (inter-observer variability). OnHo v To e M306paeHne MoxeT bbiTb pa3MeyeHo

BpayaMm no-pasHoMy. OCHOBHbIE NPUYUHBI — YeNIOBEYECKUIA BaKTop, pasHuLA B OMbITE U KBANMGUKALMW, pasHble «pajuo-

NOTUYECKUE LUKOJbI», NI0X0E KaYecTBO M30DpaXeHUs, HEYETKUE MHCTPYKLMK. BnnsHne HeKoTopbIx GaKToOpoB MOXHO YMEHb-

LUMTb 33 CHET NPaBWILHON OpPraHW3aLMM NpoLecca pa3MeTKYW, HO MHEHWE Bpayeii BCE PaBHO HEPEAKO pa3inyaeTcs.

Llesb: NpoBEpUTD, MOXKET NN HEMPOHHASA CETb C MOMOLLbIO JOMNOTHUTENBLHOr0 MOAYNS 00Y4MTLCA CTUAIO M 0COBEHHOCTAM
pa3MeTKM pasHbiX Bpayen-peHTTeHOMON0B U MOKET /I TaKoe MOAENUPOBaHUE YITYYLLINTL UTOrOBblE METPUKU LeTeKLun 06b-
€KTOB Ha PafiMoNIOrNieCKUX N300paXKeHMsX.

Memodbi: nns 06y4eHus cUCTEM UCKYCCTBEHHOMO MHTENNIEKTA B PAAMOIIOTHM YacTo UCTONb3YeTCA NepeKpECTHan pa3MeT-
Ka, T.e. pa3MeTKa 0JHOr0 W TOr0 JKe MCC/efloBaHNsA HECKONIbKMMU Bpayamu. CylLecTBYHOT pasHble MeTOAbl paboThl ¢ TakoM
pa3meTkoi. CaMblid MPOCTON cnocob — MCcroNb30BaTh pa3MeTKY OT KaX/0ro Bpaya Kak He3aBUCUMBbIA npuMep npu 0bydeHum
Mogenu. EcTb MeTofbl, KOTOpbIE C MOMOLLH Pa3fIMyHbIX NPaBWA UM anropuTMOB 06bEMHAINT pa3MeTKy nepes 0bydeHueM.
Hakoneu, M.Y. Guan 1 coaBT. UCMOMb3YHOT OTAEMbHbIE KNAaCCM(DUKALMOHHBIE TONOBbI AN MOLENMPOBAHUA CTUASA Pa3MEeTKU
pasHbIx Bpayen. K coxaneHuio, 3ToT MeToZ, He MoAXoauT s bonee CNOXHbIX 33Aay, HanNpUMep AETeKUMM 06BEKTOB Ha M30-
bpaeHuun. [lns faHHOro aHanu3a UCMofb30Banach MOAESb MalUMHHOTO 00yYeHWs, MpefHa3HaueHHas Ans AeTeKumn 06b-
EKTOB Pa3fIMyHbIX KIacCoB Ha MaMMOrpauuyeckux uccnefoBaHusX. 3Ta MoOAeNb ABNAETCA HEMPOHHOI CETbi0, OCHOBAHHOM
Ha apxutekType Deformable DETR. [lns 0by4eHus HelipoHHOM ceTU MCMoNb30Bancs Habop AaHHbIX, COCTOALLMIA U3 7756 MaM-
MOrpaguyecKux ucciefoBaHUin MOSTOUHBIX XeNE3 U 12 543 yHUKanbHbIX aHHoTauuy o1 19 Bpayew; onis Banmaaum — Habop
AaHHbIX, cocTosAwmn 13 700 nccnefoBaHuiA, pasMeyeHHbIX Mo LWKane Bi-Rads; ans TectupoBaHus — Habop AaHHbIX, COCTO-
Awmn u3 300 nccnenoBaHui, pa3aMeyeHHbIX Mo WKane Bi-Rads. Bo Bcex Habopax faHHbIX [0N1S UCCNefoBaHUiA C NaTosoruei
Haxopunack B fuana3soHe 15-20%. Kaxpaomy u3 19 Bpaueit bbin NpUCBOEH YHUKAMBHBIA MHAEKC, MO KOTOPOMY CreuuabHbIA
MOLy/lb Ha KaX[o0M utepaumn obyyeHns HelpoHHOW CETWU HaXOAWUT COOTBETCTBYHOLUMI 3TOMY MHAEKCY BEKTOP. ITOT BEKTOP
pacLUMpsancs [0 pa3Mepa KapTbl NPU3HAKOB KaX4oro ypoBHSA NUpamMuibl NPU3HAKOB, a 3aTeM NpUCOEAMHANCS OTAEbHbIMM
KaHanaMmm K 3TuM KapTaM. TakuM 00pa3oM, 3HKOAep W JeKofep AeTeKTopa Nosiydany SOCTyn K UHGOpMaLmM 0 TOM, KaKom
Bpay pasMeTUn AaHHoe UccriefoBaHue. BekTopbl 06HOBNANMCH € MOMOLLBIO MeToAa 06paTHOro pacnpocTpaHeHUs OLIMBKH.
[lna cpaBHeHus bbinn BbIbpaHbI TpU MeToAa.

1. basoBas Mogenb — obbeauHeHWe pa3MeTKM MeTOAOM pasHbIX Bpayen ¢ NOMOLLbH METOAA "ronocoBaHuMs".

2. Mcnonb3oBaHWe HOBOMO CTUAMCTMYECKOrO Moayns. [lng npefcKasaHuii Ha TeCTOBOM Habope AaHHbIX Bbin MCMosb30BaH
MHIEKC OAHOr0 BPaya, KOTOPbIM MOoKa3as nyyllme MeTPUKM Ha BaMAaLMOHHOM Habope AaHHbIX.

3. Wcnonb3oBaHne HOBOrO CTUNMCTMYECKOrO Mogyns. [1s npeficka3aHuWi Ha TeCTOBOM Habope faHHbIX bblan MCMoNb30BaHb
WHOEKCHI NATW Bpayeil ¢ NyyYIMMKM METpPUKaMW Ha BalMLALMOHHOM Habope AaHHbIX. [ng obbeauHeHNs npefcKasaHwi
npumersnca metoa Weighted Boxes Fusion.

B KauectBe ocHoBHOW MeTpuKM Obin ucnonb3oBaH ROC-AUC Ha TecToBoM Habope AaHHbIX (K MaToNorMu OTHOCUIIMCh Ka-
Teropumn Bi-Rads 3, 4, u 5). B kauecTBe BepOATHOCTM 3/I0KAYECTBEHHOCTW AJ1S KAXLOr0 MeTofa MCMoNb3oBanach CyMMa
MaKCMMaJbHbIX BEPOSTHOCTEN 0OHAPYKEHHBIX 3M10Ka4eCTBEHHBIX 0OBEKTOB (3N10KaYeCTBEHHbIE 06pa30BaHMs M KanbLWHATI)
no npoekumsM CC n MLO.

Pesynemamel: no pesynbtataM 0byueHus Obinu nonydeHsl cneaytowme Metpuki ROC-AUC ansa Tpéx npuBeLEHHBIX Me-
Topos — 0,82; 0,87 1 0,89.

3axsnioyeHue: ucnonb3oBaHue WHGOPMaLMKU 0 Bpaue-pa3MeTUMKe NMO3BONSET HepoHHOW ceTh addeKTUBHee obydaTbes
¥ MOLENMPOBaThb CTUb Pa3MeTKW Pa3HblX Bpayel. [JaHHbIN METOL MOXET TaKIKe NPUMEHATLCA A1 NOYYEHUS OLEHKU He-
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YBEPEHHOCTM CETW B CBOEM Mpe/icKasaHuu. Micnonb3osaHne 3MbeAMHIOB pasHbIX Bpadel, MpUBOAALLEE K PasHbIM MpefcKa-

3aHUAM, MOXKET 03Ha4aTb CJIOXHOCTb AAaHHOro nccnenoBaHna anA 06p860TKM cucTeMon MUCKYCCTBEHHOIr0 UHTEJIeKTa.

KnioyeBble cnoBa: MaluMHHOe 06y4eHue; pa3MeTKa AaHHbIX.
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Learning radiologists’ annotation styles
with multi-annotator labeling for improved neural
network performance

Evgeniy D. Nikitin

Medical Screening Systems LLC, Saint Petersburg, Russian Federation

ABSTRACT

BACKGROUND: One of the common problems in labeling medical images is inter-observer variability. The same image can
be labeled differently by doctors. The main reasons are the human factor, differences in experience and qualifications, different
“radiology schools”, poor image quality, and unclear instructions. The influence of some factors can be reduced by proper
organization of the annotation; however, the opinion of doctors frequently differs.

AIM: The study aimed to test whether a neural network with an additional module can learn the style and labeling features
of different radiologists and whether such modeling can improve the final metrics of object detection on radiological images.

METHODS: For training artificial intelligence systems in radiology, cross-labeling, i.e., annotation of the same image by
several doctors, is frequently used. The easiest way is to use labeling from each doctor as an independent example when
training the model. Some methods use different rules or algorithms to combine annotation before training. Finally, Guan et al.
use separate classification heads to model the labeling style of different doctors. Unfortunately, this method is not suitable
for more complex tasks, such as detecting objects on an image. For this analysis, a machine learning model designed to
detect objects of different classes on mammaographic scans was used. This model is a neural network based on Deformable
DETR architecture. A dataset consisting of 7,756 mammographic breast scans and 12,543 unique annotations from 19 doctors
was used to train the neural network. For validation and testing, a dataset consisting of 700 and 300 Bi-Rads-labeled scans,
respectively, was taken. In all data sets, the proportion of images with pathology was in the 15%-20% range. A unique index
was assigned to each of the 19 doctors, and a special module at each iteration of the neural network training found a vector
corresponding to this index. The vector was expanded to the size of the feature map of each level of the feature pyramid,

Received: 15.05.2023 Accepted: 05.06.2023 Published Online: 10.07.2023

V'3
ECQeVECTOR Article can be used under the CC BY-NC-ND 40 International License

© Eco-Vector, 2023


https://doi.org/10.17816/DD430358
https://doi.org/10.1007/978-3-030-32251-9_59
https://doi.org/10.1007/978-3-030-00928-1_77
https://doi.org/10.17816/DD430358

CONFERENCE PROCEEDINGS Vol 4 (15) 2023 Digital Diagnostics
and then attached by separate channels to the maps. Thus, the encoder and the decoder of the detector had access to the

information about which doctor labeled the scan. The vectors were updated using the back-propagation method. Three methods

were chosen for comparison:

1. Basic model: Combining labels by different doctors using the “voting” method.
2. New stylistic module: For predictions on the test dataset, a single doctor’s index was taken, which showed the best metrics

on the validation dataset.

3. New stylistic module: The indexes of the five doctors with the best metrics on the validation dataset were used for predictions
on the test dataset. Weighted Boxes Fusion was chosen to combine the predictions.
The area under the receiver operating characteristic curve (ROC-AUC) was used as the primary metric on the test dataset
(Bi-Rads 3, 4, and 5 categories were referred to pathology). The sum of maximum probabilities of detected malignant objects
(malignant masses and calcinates) by cranio-caudal and medio-lateral oblique projections was assumed as the probability of

malignancy for each method.

RESULTS: The following ROC-AUC metrics were obtained for the three methods: 0.82, 0.87, and 0.89.

CONCLUSIONS: The information about the labeling doctor allows the neural network to learn and model the labeling style
of different doctors more effectively. In addition, this method may obtain an estimate of the uncertainty of the network’s
prediction. The use of embedding from different doctors, leading to different predictions, may mean that this data is difficult for

an artificial intelligence system to process.

Keywords: machine learning; data annotation.
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PaspaboTka nopratuBHoro cnekrpocotoMeTpa

C NpUMEeHeHUEeM UCKYCCTBEHHbIX HEeMPOHHbIX
ceTed AN HEMHBA3UBHOrO ONpefesieHUs YPOBHS
rMMKUPOBAHHOrO reMoriobMHa B KpOBU METOAOM
PaMaHOBCKOW CNEKTPOCKONMUM

E.E. Monukep, b.J1. 3eMckux, K.A. KowweykuH

MepBbiit MocKoBCKMIA rocyAapCTBEHHDI MeAULMHCKVIA yHuBepcuTeT uMenn U.M. CeyeHoBa, Mocksa, Poccuiickas Qepepaums

AHHOTALIMA

06ocHosaHue: HeyHBa3WBHas AMarHOCTUKa AnabeTa — oJHa U3 KIToYeBbIX NpobneM coBpeMeHHOI MeauLMHbIL. CucTeMa,
KOTOpYI0 Mbl NMNaHUPYeM CO3[aTb, MOXET CTaTb HOBOW TEXHONOTWEN NS TOYHOTO U HeuHBa3uBHOro uamepenus HbATc. Mo-
3TOMY HaM NpeACcToMT NPOBECTU CEPUI0 UCCNeL0BaHMIA, YTOObI OLEHUTL 3PPEKTUBHOCTb M3y4aeMoro MeTosa U ONpPeSeNnTb
ero nNoTeHUMan A1 MeAULMHCKOWM AMarHOCTUKM U MoHUTOpuHra HbA'c.

Lenu:

1. U3yyeHne BO3MOXKHOCTM NPUMEHEHWS paMaHOBCKOM CMEKTPOCKONUW ANS HeMHBA3WBHOTO u3Mepenus HbA'c.
2. PaspaboTKa 1 au3anH NopTaTMBHOIO aHanM3aTopa Ha 0CHOBE AaHHOW TEXHOMOMUM.
3. OueHKa 3¢ eKTUBHOCTM U TOYHOCTM pa3paboTaHHoro npubopa.

Memodei: ons cospfaHua HelpoceTu HeobxoamMo cobpaTb 0byyatoLlylo BbIBOPKY M3MEPEHWH C LieNblo NOCNEAYHLLEro
NPUMEHEHNS K Heil MeTofoB K3 bubnnoTeku TensorFlow, a Take BbINOMHUTL J1abOpaTOpHble 3aMepbl AN KanubpoBKKu cu-
cTeMbl Ha nabopaTopHblx MeTofax onpeaenenus HbAlc. YctpoiictBo byaeT ucnonb3oBath lasep AMHON 785 HM anst cCHATUA
CMEKTPOB B COOTBETCTBUM C METOJ0M pPaMaHOBCKOM CNEKTPOCcKonuu. [MonyyeHHble faHHble ByoyT nogaBaTbcA Ha BXOL HEM-
POCETM, MOCTPOEHHOW Ha OCHOBE apXMTEKTYpbl CBEPTOUHBIX HelpoceTelt. C Lenbio onpefeneHns TOUHOCTU U 3 dEKTUBHOCTH
YCTpOMCTBa DyayT npoBefeHbl 3KCNEPUMEHTBI Ans 0bydeHus Moaenu. lnaHupyetcs BbINOAHUTL Npoueaypy cbopa AaHHbIX
B [1Ba 3Tana. BHauane byznet npoBeeHo npeaBapuTeNibHOE TeCTMPOBaHWe Ha 50 nauueHTax, KOTOPOe NO3BOJIUT UCCNe0BaTb,
KaK Hall MeToj, CpaB/iIfeTcsl C pasHbIMU BO3PACTHBIMM M FeHAEPHBIMU TPynnamm, a TakKe ¢ pasnnynbiM HbAlc. 3atem bynet
NpoAoIKeH cbop AaHHbIX Ha Bonee KpynHOM MacluTabe, BKIIOYAs NaLMEHTOB C pa3UyHbIMU TUNaMK AuabeTa v 300poBbIX
nogeit. laHHble byayT cobupaThcs ¢ NOMOLLbK NOPTAaTUBHOIO CNEKTPOMOTOMETPA M KOHTPONIMPOBATLCSA C MOMOLLBI0 BbICOKO-
3QHEKTUBHON MUOKOCTHOW XpomaTtorpaduu. [Ina oueHKM 3QdEKTMBHOCTM U TOYHOCTM YCTPOWCTBa ByayT MCNONb30BaThCA
pa3nuMyHbIe METPUKM: accuracy, precision, recall, F1-score.

Pe3ynbmamel: Ha JaHHbIM MOMEHT bbi1 NPOBEAEH aHaNW3 AOCTYMHOW NIUTepaTypbl, MO pe3ynibTaTaM KOTOpOro caena-
Hbl HUXEN3NoXeHHble BbiBoAbl. KpoMe Toro, Hamu pa3paboTaHa HelipoceTeBasi MOA€Sb, OCHOBAHHAA Ha [aHHbIX 06 u3-
mepeHun HbATc. Mpopnomkaetcs paboTa Hag ONTMMM3AUMEN HALen MOLENW AJIS MOBbILEHWS TOYHOCTU M HALEKHOCTH
pe3ynbTaTos.

3axn0yeHue: HEMHBA3MBHBIA METO/ HA OCHOBE PaMaHOBCKOM CMEKTPOCKOMMM UMEET pAS, NPEUMYLLECTB NPU U3MepEHUN
ypoBHst HbATc, KoTopble 3aKiioualoTcs B 6osiee ObICTPOM W HETPaBMUPYIOLLEM 3aMepe, a TaKXKe B BO3MOMHOCTM Henpe-
PbIBHOrO KOHTpons ypoBHA HbAlc. B yacTHOCTH, HeMHBA3MBHBIA METOA UCKIIOYAeT OLIMOKM, CBA3aHHbIe C yTeuKoi benka
3a npefebl KPOBEHOCHOTO pycna.

KnioueBble CNoOBa: [MIMKMPOBaHHbLIA TEMOMNOONH; WCKYCCTBEHHBIA MHTENNEKT, PaMaHOBCKas CMEKTPOCKOMUS;
broMe AMLMHCKasn [MArHOCTUKA; aBTOMATMYeCKOe pacno3HaBaHWe 06pa3oB; anropuTMbl MaLMHHOMO 06yYeHus.
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Development of a portable spectrophotometer
using artificial neural networks for non-invasive
determination of glycated hemoglobin in blood

by Raman spectroscopy

Ekaterina E. Poliker, Boris L. Zemskikh, Konstantin A. Koshechkin

I.M. Sechenov First Moscow State Medical University, Moscow, Russian Federation

ABSTRACT

BACKGROUND: Non-invasive diagnosis of diabetes is one of the major problems of contemporary medicine. The system
being planned could be a new technology for measuring hemoglobin Alc (HbA1c) accurately and non-invasively. Therefore, a
series of studies are to be conducted to assess the efficiency of the method under study and determine its potential for medical

diagnosis and monitoring of HbA1c.
AIMS:

1. Investigation of the feasibility of Raman spectroscopy for non-invasive measurement of HbA1c.
2. Development and design of a portable analyzer using this technology.
3. Assessment of the efficiency and accuracy of the developed device.
METHODS: Neural network creation requires collecting a training sample of measurements for subsequent application of

TensorFlow library tools and performing laboratory measurements to calibrate the system for determining HbA1c. The device
will use a 785-nm laser to take spectra according to the Raman spectroscopy. The obtained data will be fed to the input of the
neural network based on the architecture of convolutional neural networks. Experiments will be conducted to train the model
to determine the accuracy and efficiency of the device. A two-step data collection procedure is planned. First, a preliminary
test will be done on 50 patients to see how the proposed method handles different age and gender groups and different
HbATc levels. Later, the data will continue to be collected on a larger scale, including patients with different types of diabetes
and healthy individuals. Data will be collected using a portable spectrophotometer and monitored by high-performance liquid
chromatography. Various metrics will be used to assess the efficiency and accuracy of the device such as accuracy, precision,
recall, and F1-score.
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RESULTS: An analysis of the available literature was conducted and the following conclusions were drawn. In addition, a
neural network model was developed using HbA1c measurements. Currently, our model is optimized to improve the accuracy

and reliability of the results.

CONCLUSIONS: The non-invasive Raman spectroscopy-based method has several advantages in measuring HbA1c levels.
The procedure is faster and non-traumatic, and HbA1c levels can be monitored continuously. In particular, the non-invasive
method eliminates errors associated with protein leakage outside the bloodstream.

Keywords: glycated hemoglobin; artificial intelligence; Raman spectroscopy; biomedical diagnostics; automatic pattern

recognition; machine learning algorithms.
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KnuHuyeckum cnyyan TeyeHUs 0CNOXKHEHHOIO
UH(EKLUHUOHHOr0 IHAOKapAUTa
y BU4-unduumupoBaHHoM nauueHTKH

T.B. lToteMkuHa, W.A. YnaHos, E.b. [etpoBa

MpuBOMKCKUIA UCCNef0BaTeNbCKMIA MeAULMHCKMIA YHuBepeuTeT, Hunuii Hosropog, Poccuiickas ®enepaums

AHHOTALINA

AxkmyaneHocme: MHGEKUMOHHBIA 3HA0KapauT (M3) y BUY-nHpMUmMpoBaHHbIX NoTpebuTenei MHbEKUMOHHBIX HAPKOTMKOB
NpOSIBNAETCA NPEMMYLLECTBEHHO NOpaXeHueM TpuKycnupansHoro knanaHa (TK). Bosbyautens 3aboneBaHus —3010TucTbIl
ctadmnokokK. OcobeHHocTblo TedeHus U3 TK y faHHOW KaTeropum NauMeHTOB SABASIOTCA MHOXECTBEHHBIE CENTUYECKUE 3M-
6onnn B Marnbli Kpyr KpoBOODpaLLEHWS, MCTOMHUKOM KOTOPbIX MOryT BbiTb noTUpyloLMe Beretaumm U npeobnagaque ne-
FOYHOM CUMMTOMATUKU Haf CEepLEYHON.

OnucaHue ciy4as: B Te4eHWe rofa C NOMOLLbK) MeTOAA TPaHCTOpaKanbHOW 3XoKapauorpadguu NpoBOAMAOCH AUHAMM-
yeckoe Habnopenue 3a passutveM W3, noaTBepKAEHHOTO B TOM uucnie 1labopaTopHbIMK MUCCNELOBaHUAMM, Y MALMEHTKM
30 net, BU4-uHpMUMpOBaHHOM, YNOTPeONAIOLLEN MHBEKUMOHHbIE HapKOTUKK. MauMeHTKa ABa bl NOCTynana B OTAENIeHue
peaHMMaLMn 1 UHTEHCUBHOM TEpanuu B TSXENOM COCTOSHWM C THOWHO-CEMTUYECKUMM OCNIOXHEHUAIMM B NIErKUX B BULE ABY-
CTOPOHHEM MOJIMCErMEHTApHOW LLeCTPYKTMBHOM (CENTUYECKOI) MHEBMOHWM, NOATBEPHAEHHON PEHTTEHOM WU MYNbTUCMMpaTb-
HOI KoMrbtoTepHOM ToMorpadueit. [ocne npoBefEHHON WHTEHCUMBHOM Tepanuu NauMeHTKa OTKasbiBanach OT AaNbHeuLlero
neyenus APBT u KoHcynbTaumin Kapanoxupypra. [laHHoe KnnHuueckoe HabmogeHne femoHcTpupyeT M3 TK n npaBocTopoH-
HIOI0 HWXKHeO0NeBY0 MHEBMOHMIO Y BUY-nHduumpoBaHHO HapKO3aBMCMMOW NaLMEHTKM MOCe OMepaLmuu «KecapeBo ceve-
Hue». IMMyHofiedmumTHOE cocTosiHKe be3 cooTBeTcTBYHOLLEro nedenns APBT oka3ano HeraTMBHOE BUSHWE Ha TEYEHWE [aH-
Horo 3aboneBaHus. Mo faHHLIM TpaHCTOpaKanbHOM 3XoKapAnorpaduy, 3a BpeMs HabntofeHus BereTauuu Ha TK yBennuunmcb
¢ 7 no 16 MM, ycununach peryprutaums, Gppaxums BeIOpoca NeBoro Xenynodxa cokpatunack ¢ 60 go 47%. MyckosebIM dakTo-
POM passuTusa M3 B AaHHOM Criyqae MOr/M BbITb OCNOXHEHMS KecapeBa CEYEHMS, Hanuume UMMyHoaeduuMTa U OTCYTCTBUE
npuéma APBT. YnotpebneHne WHBHEKLMOHHBIX HAPKOTMKOB C BO3MOXHBIMU HAapYLUEHWUSMI acenTUKW, LMPKYNsLMei B KpoBM
MWUKpPOOPraHM3MOoB-B030yauTeNeln cnocobcTBoBano ObICTPOMY pa3BuUTMI0 3aboneBaHus U CTano onpeaensiowmM hakTopom
B JIOKanM3auum MHPeKUMoHHoro npouecca Ha TK.

3axsnioyeHue: 0CHOBHLIM METOLIOM Jly4eBOi AMarHOCTUKW Ans obcnegoBana BUY-MHGUUMPOBaAHHBIX HApKO3aBUCUMBIX
NaLMEHTOB C NMXOPaAKon U (UNn) Nocie MeaULMHCKUX MaHUMYNALMA OCTaETCsA axoKapavorpadus. 0aHaKo y AaHHOM rpynnbl
nauWeHToB 3aboneBaHune Yalle KIMHUYECKM MaHU(EeCTUPYeT UMEHHO C SPKOiA NEroYHOW NaTonoruM, NO3TOMY PEHTIeHONOrYU-
Yeckve MeTobl 0653aTeNbHO JOMKHBI BbITb B MPUOPUTETE BO BPEMS AMArHOCTUYECKOTO MOMCKA. MICTOYHUKaMM cenTuyecKomn
3mMbonuv B Manblii Kpyr KpoBoobpatuenus npu U3 MoryT bbiTb phixible, Grotupyiowme Beretaumu TK.

KnioueBble cnosa: 3xokapanorpadus; MHPEKLMOHHBINA 3HLOKapauT; BUY; centuyeckas nHeBMOHUS.
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Complicated infectious endocarditis in a patient
with human immunodeficiency virus:
A case report

Tatyana V. Potemkina, Ivan A. Ylanov, Ekaterina B. Petrova

Privolzhsky Research Medical University, Nizhny Novgorod, Russian Federation

ABSTRACT

INTRODUCTION: Infectious endocarditis (IE) in injecting drug patients with human immunodeficiency virus (HIV) is
manifested predominantly by damage to the tricuspid valve (TV). The pathogen of the disease is Staphylococcus aureus. The
[E peculiarities of the TV in this category of patients are multiple septic emboli in the small circulation, which may result from
flotation vegetations, and predominance of pulmonary symptomatology over cardiac phenomena.

CASE PRESENTATION: A 30-year-old female HIV-infected injecting drug user was dynamically monitored for the
laboratory-confirmed |E development by transthoracic echocardiography during a year. The patient was twice admitted to the
intensive care unit in a serious condition with purulent-septic complications in the lungs in the form of bilateral polysegmental
destructive (septic) pneumonia confirmed by X-ray and multispiral computed tomography. After intensive therapy, the patient
refused further ARV treatment and consultations with a cardiac surgeon. A clinical follow-up demonstrated IE of the TV and
right-sided lower lobe pneumonia in an HIV-infected drug-dependent patient after a cesarean section. Immunodeficiency without
appropriate ARV therapy had a negative impact on the course of the disease. According to transthoracic echocardiography, an
increase in TV vegetations from 7 mm to 16 mm and regurgitation were observed, whereas left ventricular ejection fraction
decreased from 60% to 47% during the follow-up. Complications of cesarean section, immunodeficiency, and absence of ARV
therapy could be the trigger factors of the IE development. Injection drug use with possible violations of asepsis and circulation of
microorganisms of the causative agents in the blood contributed to the rapid development of the disease and was a determining
factor of the infectious process in the TV.

CONCLUSIONS: Echocardiography remains the primary radiological diagnostic method for examining HIV-infected drug-
dependent patients with fever and/or after medical manipulations. However, this group of patients more frequently clinically
manifests the disease with bright pulmonary pathology. Therefore, radiological methods should necessarily be a priority during
the diagnostic search. The sources of septic embolism in the small circulation in [E may be loose and floating TV vegetations.

Keywords: echocardiography; infectious endocarditis; HIV; septic pneumonia.
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KoHTponb NeyeHns peBMaTOMAHOro apTpuTa
C NoMoLLbio YyaT-60Ta

t0.A. lpokodbeBa, E.A. HenesHblix, /.B. MeHbLuMKoBa

MepBbiit MocKOBCKMIA rocyAapCTBEHHDI MeAULMHCKVIA yHuBepcuTeT uMenn U.M. CeyeHoBa, Mocksa, Poccuiickas Qepepaums

AHHOTALMA

0Ob6ocHoeaHue: peBMaTOMAHbLIN apTpuT (PA) — ayTOMMMYyHHOE peBMaT4ecKoe 3aboneBaHue, NPOTeKaloLLee C NoOpaXeHu-
€M CYCTaBOB M CUCTEMHbLIMM MPOABIEHNAMM, YXYALLAKLLEE KaueCTBO, NPOLOSIKUTENBHOCTD XU3HM, NPUBOAALLLEE K UHBANNAN-
3auum npu oTcyTCTBUM 3D HEKTUBHOM TEPANUM YKe B MONIOAOM Bo3pacTe. Llenb neueHus PA — poctuxenne pemuccum / HU3-
KOW aKTMBHOCTU 3aboneBaHus. HeobXoamMM YacTbiil KOHTPOSb aKTUBHOCTM Bose3HM (Kaxable 1-3 Mec A0 LOCTUMEHMUS Lienu,
3aTeM Kaxable 3—6 Mec), 4To He BCerfa BO3MOMXHO B CUITY YAANEHHOCTU NPOXVBaHWSA, GUHAHCOBBLIX BO3MOXHOCTEN NaLMeH-
TOB, 3NMAEMUYECKON 00CTaHOBKM. [UCTAHLMOHHOE MOHUTOPMPOBaHUe NPeACTaBASAETCA BO3MOXHLIM peLleHneM NpobneMbl,
0[1HaKO 3Q(HEKTUBHOCTb NPUMEHEHNSA TeNeMeaULMHCKUX TEXHONOMUIA B IeYeHUM naumeHToB ¢ PA He nsydeHa.

Llens: n3yyeHne 3EKTUBHOCTU AMCTAHLMOHHOTO KOHTPONIA JieYeHUs naumeHToB ¢ PA BbICOKOI U CpeaHeN aKTUBHOCTM
C NpUMeHeHneM yaT-boTa.

Memodei: pa3pabotaH anroput™ gucTaHUMOHHOrO HabmogeHns 3a naureHTamm ¢ PA u KOMMyHUKaumm ¢ HuMK. Yat-6ot1
€KEeMeCSYHO, a TaKXKe BHEMIAHOBO M0 KOMaHAe NauyeHTa Npu yXyALLeHM COCTOSHWA NPOBOAUT aHKETUPOBaHME U B yA00HOM
BUAE NpefocTaBsAeT AaHHble Bpaqy. [poBOAATCA perynsipHas oLeHKa aKTMBHOCTU PA, GYHKUMOHabHOM HeL0CTaTOYHOCTH,
KauecTBa XU3HU U KOpPPEKUMA PeKOMeHAaLMin Npu HeobXoAMMOocTU. Bce y4acTHUKM 3aKoaMpOBaHbI, AOCTYN K NePCOHabHbIM
AaHHBIM MMeeT TOMbKO Bpady. B rpynnax ¢ aucTaHUMOHHbIM (60 NauMeHToB) M TPaaMUMOHHLIM (30 MaUMeHTOB) KOHTPOSIEM
DyoyT conocTaBnieHbl CPOKU LOCTUMEHUA PEMUCCUM / HU3KOW aKTUBHOCTM BonesHW. byaet msyueHa npuBepIKEHHOCTb MC-
Mob30BaHU0 60Ta U NPOBEAEH aHaIU3 ero 3KOHOMUYECKON 3 (EKTUBHOCTH.

Pesynemamei: 20 nauneHToB 00y4eHbI NpUHLMNAM paboTbl ¢ 60TOM U MCMOMb3YIOT ero B TeueHue 2 Mec. [lposoanTcs Mo-
HWUTOPUHT COCTOSIHUS U NPU HEODX0AMMOCTU OHNANH-KOHCYNbTUPOBaHMeE. 19 NaLMeHTOB He UCMbLITLIBAIOT CIOKHOCTEN Npu pa-
bote ¢ botoM. OgHOMY NaumMeHTy noTpeboBanacb NOBTOPHAA KOHCYNbTaLMsA MO UCMONb30BaHUI0 OoTa. Mpu 3TOM nonoBMHa
naumeHToB — nMua crapiie 60 net. BosbLIMHCTBO NALMEHTOB NPELNOYUTAIOT AMUCTaHLMOHHOE KOHCYIbTUPOBAHWE OYHOMY
npuémy. MaumeHTbl 0TMEYaKT YIyuLIEHWe NOHUMaHUA TeYeHWUs CBOEro 3abosieBaHMs, MPUHLMMOB Ero JIEHEHWUS U METOAMKM
CaMOOLIEHKW COCTOSIHUA CycTaBoB. [1py AMCTAHLMOHHOM MOHWUTOPUPOBAHWM NAaHUPYETCA AOCTUHYTb CTabUbHbIN KOHTPO/b
aKTMBHOCTM PA nyTéM CBOEBPEMEHHOI0 BbISIB/IEHUS] 000CTPEHUIA M KOPPEKLMM Tepanum, OLLEHKW HeobxoauMoCTM rocnuTanu-
3aumu, YTo bymeT cnocobCTBOBaTL COKPALLEHWI0 CPOKOB AOCTMMEHUA peMuccn / HU3Kow aktueHocTu PA. Mpeanonaraetcs
CHM3UTb 3KOHOMMYECKME 3aTpaTbl Ha [OCTUKEHME Lieniu NeyeHus PA.

3aknwoyeHue: OUCTaHUMOHHOE HabnoaeHMe ¢ noMoLlbio YyaT-60Ta ans noBbileHUs 3hPeKTUBHOCTM NeyeHns PA apns-
€TCA BaXHbIM acMeKTOM COBPEMEHHOM PeBMATOIONMM W NOTEHUMabHBIM METOA0M MOBLILLEHUA LOCTYMHOCT MeANLMHCKO
nomoLuy. MonyyeHHble pe3ynbTaTbl MOTYT NOC/YXWUTb OCHOBOW NS OaNbHENLLMX UCCNeA0BaHUI TeneMeauUMHCKMX TEXHO-
NIOTWIA, pa3paboTky U NPUMEHEHUS NEPCOHANM3UPOBAHHBIX aNrOPUTMOB HabM0AeHUs, NPOGUIAKTUKN W JIeYeHUs NaLMeHToB
C peBMaTM4eCKMMM 3ab0s1eBaHUAMM.

KnioueBble cnoBa: yat-60T; TenieMeanLMHa; peBMaTONMAHbIA apTPUT; AMCTAHLMOHHOE MOHUTOPUPOBAHME; KAYeCTBO U3HK;
aHasnn3 3KOHOMUYECKOi 3 HEKTUBHOCTM.
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A chat-bot in rheumatoid arthritis treatment control
Yuliya A. Prokofeva, Elena A. Zheleznykh, Irina V. Menshikova

|.M. Sechenov First Moscow State Medical University, Moscow, Russian Federation

ABSTRACT

BACKGROUND: Rheumatoid arthritis (RA) is an autoimmune rheumatic disease with joint damage and systemic
manifestations, which worsens the quality of life and life expectancy, leading to disability in the absence of effective therapy
at a young age. The goal of RA treatment is to achieve remission/low disease activity. Frequent monitoring of the disease
is needed (every 1-3 months until the goal is reached, then every 3—-6 months), which is not always possible due to
remoteness of residence, financial capabilities of patients, and epidemic situation. Remote monitoring appears to be a
possible solution to the problem; however, the effectiveness of telemedical technologies in the treatment of patients with
RA is not sufficiently studied.

AIM: To investigate the effectiveness of remote-control treatment of patients with RA of high and moderate activity using
a chat-bot.

METHODS: An algorithm for remote monitoring and communication with RA patients was developed. The chat-bot
performs a survey every month and out-of-schedule when the patient’s condition worsens and provides the data to the
doctor in a convenient form. Regular assessments of RA activity, functional impairment, and quality of life and correction of
recommendations if necessary are made. All participants are coded, with only the doctor having access to personal data. In
remote (60 patients) and traditional (30 patients) control groups, the time to remission/low disease activity will be compared.
Adherence to the chat-bot and cost-effectiveness analysis will be studied.

RESULTS: Twenty patients were trained on how to use the chat-bot and have been using the program for 2 months. The
condition is monitored and online counseling is provided if necessary. Nineteen patients had no difficulties when working with
the chat-bot. One patient needed a second consultation on how to use the chat-bot. Half of the patients were over 60 years
old. Most patients prefer remote counseling to a face-to-face appointment. Patients report an improved understanding of
the disease, treatment principles, and methods of self-assessment of the joint condition. Remote monitoring is planned to
achieve stable control of RA activity by timely detection of exacerbations and therapy correction and assessment of the need for
hospitalization, which will help to reduce the period of remission/low RA activity. The economic cost of treating RA is expected
to be reduced.

CONCLUSIONS: Remote monitoring using a chat-bot to improve the effectiveness of RA treatment is an important aspect
of current rheumatology and a potential method for increasing the availability of medical care. The results may serve as a
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basis for further research on telemedical technologies and the development and application of personalized algorithms for
monitoring, prevention, and treatment of patients with rheumatic diseases.

Keywords: chat-bot; telemedicine; rheumatoid arthritis; remote monitoring; life quality; cost-effectiveness analysis.
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YnbTpa3BykoBble anactorpaguyeckue
U Mopdonoruyeckme 0co6eHHOCTU XMPOBOro renarosa

X.A. PawmpoBa

CamapKaHACKuIA rocyAapcTBeHHbI MeAULMHCKUI yHuBepcuTeT, CaMapkaHp, Pecnybnuka Y3bekucraH

AHHOTALIMA

06ocHoeaHue: HeanKkoronbHas upoBas bone3Hb NeyeHn — pacnpocTpaHEHHOE XPOHWUYECKoe 3aboNeBaHMe NeYeHy,
XapaKTepuayloLLeecs NaToorMyecKMM HaKOMIEHNEM XMPOBbIX Kanesb, He CBA3aHHOe C ynoTpebneHueM ankorons. [nas-
HOM NMPWUYMHON B Pa3BUTUM OCNIOXKHEHWUA U HebnaronpuATHLIX UCXOA0B 3TOro 3abosieBaHNs ABNSETCA pa3BuUTUe GUOPO3HBIX
M3MEHEHWIA B NEYEHM, KOTOpbIE MPUBOASAT K LIMPPO3Y NEYeHM.

Lles: onpenenenve MHGOPMATUBHOCTM ABYXMEPHOM 3facTorpaduu CABMIOBOM BOJTHOM MpU renarto3ax MyTéM CpaBHU-
TENbHOr0 aHann3a MophoorMYecKoro 1 ybTPa3ByKOBOr0 371aCTOMETPUYECKOr0 UCCTIeA0BaHUA.

Memodei: npoBeneHo obcnegosaHue 40 naumeHToB B Bo3pacte 35—60 neT, KOHTPOLHYI rpynmy cocTaBuiu 25 340-
POBbLIX NIOAEH C UHAEKCOM Macchl Tena 24-26. Cpeamn 40 bonbHbIx ctapust F1 BoiseneHa y 15 (37,5%) GonbHbIX, cTaaus
F2 — y 20 (50%), ctapua F3 — y 5 (12,5%). [IMarHo3 0CHOBLIBa/CA Ha KNIMHUYECKMUX, NabOpaTOPHBIX M YNbTPa3BYKOBLIX
uccnepoBaHuax Ha npubope Mindray Consona N9 ¢ ncnonb3oBaHMeM KOHBEKCHOTO AaTunKa Ha yactote 2,0-3,5 MI'w. Mpu ot-
CYTCTBMM MPOTUBOMOKA3aHUi BCeM DOMbHBIM XMPYpPr MPOBENM MYHKLUMOHHYI0 6UONCMIo NOA, YNbTpa3BYKOBOW HaBuraumen
¢ cobioieHUeM YCNoBUIA acenTUKW U aHTUCENMTUKM.

Pesynemamel: npu nepBon cTaauu ¢ubposa nedvexn F1 (n=15) nokasaTenb 3nacToMeTpuM B CpeLHEM COCTaBUN
5,4 (4,8-6,2) KkMa, a ckopocTb capurooit BonHbl — 1,1+0,2 m/c. Tpu rcToMOpPdOAOrMYECKOM WUCCIEA0BaHUM Y 3TOVA
rpynnbl BbisiBNEHa cnabas XupoBas AMCTpodUs NeyeHu, TKaHb NEYEHN UMENa PasHylo CTeneHb AUCTPO(PUUECKUX U3Me-
HeHWN Ha obwweM doHe. B cnyyae BTOpoi cTagmm ¢ubposa F2 (n=20) cpegHue nokasaTenM 311aCTOMETPUM COCTaBUNIU
6,9 (6,3-7,9) ka, a ckopocTb cABMrOBOM BONHBI yBenmumnack fo 1,5+0,2 M/c. ¥ naumeHToB 3TOW rpynmnbl rMcTonornde-
CKOe UccnefoBaHMe NoKasano, 4To B renatouutax hopMupoBanach yMepeHHo- U KpYMHOKamnenbHas X1poBas aucTpodus.
B ctragum F3 (n=5) nokasaTtenb 3nactoMeTpuu cocTasun B cpeaHeM 8,3 (8,1-13,5) kla, a BenMuMHa CKOPOCTU CABMIOBOM
BOJHbI gocturana 1,7+0,2 m/c. B 3ToM cnyyae onpefensamck renatouuThl C XKMPOBOW AMCTPOdUEN B 0Yare, OKPYKEHHOM
ckonneHveM nunodaros. CoBnageHne ctaguu ¢ubposa, onpeAenéHHoON NO JaHHLIM 351aCTOMETPUM C MOP(ONOrMYECKNM
uccnepoBaHueM buontata nedenu, Habmoganock y 36 (90%) 60nbHBIX XMPOBOM renaTo3oM.

3arnoyeHue: conocTaBrieHue pe3ynbTaToB ABYXMEPHOi anactorpaum cABMroBOM BOJTHOM M MOP(OIOrMYECKUX U3MEHE-
HWI NapeHXUMbl NeayeHu NPy renaro3ax Nokasano Ux Bbicokylo (90%) Koppenauuio ¢ fLaHHbIMU NepeynCcieHHbIX UCCeao-
BaHWN. [pW HanMuWMM NPOTUBOMOKAa3aHWI K NYHKLMOHHOW 61oNCMM CABUMOBONTHOBAs 3/1acToOrpadus MOXET CIYMUTb LEHHBIM
JMarHoCTUYECKUM METOA0M B YTOUHeHMM cTagum ¢hubposa npu renatosax.

KnioueBble cfoBa: renatosbl; iByXMepHas anactorpacdus cABUroBoi BOSHOI; Mopgosorus.
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Ultrasonic elastographic and morphological features
of fatty hepatosis

Khurshida A. Rashidova

Samarkand State Medical University, Samarkand, Republic of Uzbekistan

ABSTRACT

BACKGROUND: Non-alcoholic fatty liver disease is a common chronic liver condition characterized by pathological
accumulation of fatty droplets, which is not associated with alcohol consumption. The main reason in the development of
complications and adverse outcomes of the disease is fibrotic changes in the liver, leading to cirrhosis.

AIM: To determ the informative value of two-dimensional shear wave elastography in hepatosis by a comparative analysis
of morphological and ultrasound elastometric findings.

METHODS: The study included 40 patients aged 35-60 years. The control group consisted of 25 healthy people with a body
mass index of 24-26. Among 40 patients, F1, F2 and F3 stages were detected in 15 (37.5%), 20 (50%), and 5 (12.5%) cases,
respectively. The diagnosis was based on clinical, laboratory, and ultrasound examinations conducted with a Mindray Consona
N9 device using a convex transducer at 2.0-3.5 MHz. In the absence of contraindications, all patients underwent puncture
biopsy under ultrasound navigation in compliance with aseptic and antiseptic requirements.

RESULTS: At the first (F1) stage of hepatic fibrosis (n=15), the elastometry index averaged 5.4 (4.8—6.2) kPa, and the
shear wave velocity was 1.1£0.2 m/s. Histomorphological examination in this group revealed mild fatty liver dystrophy,
with liver tissue having varying degrees of dystrophic changes. In the second (F2) stage of fibrosis (n=20), the mean
elastometry values were 6.9 (6.3-7.9) kPa, while the shear wave velocity increased to 1.5+0.2 m/s. In patients of this
group, histological examination showed that moderate to large fatty dystrophy developed in hepatocytes. In the F3 stage
(n=5), the elastometry index averaged 8.3 (8.1-13.5) kPa, and the shear wave velocity reached 1.7£0.2 m/s. In this case,
hepatocytes with fatty dystrophy in the focus surrounded by a cluster of lipophages were determined. Coincidence of
fibrosis stage determined by elastometry data with morphological examination of liver biopsy specimen was observed in
36 (90%) patients with fatty hepatosis.

CONCLUSIONS: Comparison of the results of two-dimensional shear wave elastography and morphological changes of
liver parenchyma in hepatosis showed high (90%) correlation with the data of the above examinations. If puncture biopsy
is contraindicated, shear wave elastography may serve as a valuable diagnostic method to clarify the stage of fibrosis in
hepatosis.

Keywords: hepatoses; two-dimensional shear wave elastography; morphology.
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TeneMeAMUMHCKHE KOHCYNbTaLUM
B Pecnybnuke bawkoproctaH no npodunio
«OHKOJIOTUA»

P.A. PyctamxaHos" 2, A.A. Uamaiinos', P.T. Aonios', P.P. Paxumos', T.M. Xanumos'

! PecnyB/IMKaHCKMIA KIMHWYECKII OHKONOMMUYeCKMi aucnancep, Yda, Poccuiickas Qepepauns
2 BaLKVPCKUI TOCYAAPCTBEHHBIN MEANLMHCKIA YHuBepcuTeT, Yda, Poccuiickas Deaepauns

AHHOTALINA

06ocHosaHue: BcemupHas nangemus COVID-19 nossonmna pacwmputb Mcnonb30BaHWe TeneMeauuMHbI BO MHOTUX 06-
NacTax MeAMUMHBI. [IMCTaHLMOHHBIE KOHCYNbTaUUK NOMoran cbepeyb MeaMLMHCKVE PECYPCHI, @ TAKIKE CHU3UTb PUCK pacnpo-
ctpaHenusa COVID-19, coxpaHsasa npu 3TOM JOCTYN NaLUMEHTOB K MeAMLMHCKON noMolumn. KpoMe Toro, TeneMeamumHa Takxe
cbirpana onpesenéHHyIo posib B YXOLE 3a NaLMeHTaMu, KOTOPble NPOXMBAKOT B OTAANEHHbIX palioHax. [pyrve npenMyLLecTBa
BKJT04AKOT 3KOHOMMIO TPAHCMOPTHBIX PAaCX0L0B M BPEMEHM B MYTU He TOJbKO AJ1S NALMEHTA, HO M ANS JULL, OCYLLECTBIAKLLMX
yxo[, 3a 60nbHbIMU. TeleMeanUMHa COBMECTHO C TEXHONIOMMEN AUCTaHLMOHHOrO MOHWUTOPUHIa COCTOSHWUA 3[40p0OBbA UMEET
BbICOKMW MOTEHUMan B pasBUTUM NPOQUIAKTUYECKON CUCTEMbI 3APABOOXPAHEHMS, YBEMYEHUM JOCTYMHOCTU MeAWLIMHCKOM
MOMOLLUM 1 OTBEYAET COBPEMEHHBIM BbI30BaM B MeAMUMHE, MOBbILAA €€ Ka4yecTBO, GOPMUPYS MHOMBMAYANbHbIA MOAX0L
K naumentam. B 2020 rogy B PecnybnmKaHCKOM KJMHMYECKOM OHKonoruyeckoM aucnaHcepe (PKOJ) 6bin cospaH LeHTp
TeNneMeauLMHbI 18 0praHu3aumn U COBEPLLEHCTBOBAHNSA TeleMeULMHCKON NoMoLUM HaceneHuto Pecny6nuku bawwkopTo-
CTaH No NpoduK «OHKONOTUAY.

Lles: npoBecTn aHanu3 TeneMeaMUMHCKMX KoHcynbTaumii (TMK) no npodunio «oHKonorus» B Pecnybnuke bawkoptocTaH
3a 2020-2022 rogpl.

Memodbi: KonnuecTBEHHBIN NOACYET U cpaBHeHue npoBeaeHHbIX TMK TAY3 «PecnybnmnkaHCKuin KITMHUYECKUIA OHKONOTY-
YecKun pucnaHcep» MunspgpaBa Pecnybnuky balukopTocTaH v HanpaeneHHbIX B HauMoHanbHbIi MeAULMHCKWIA UCCieaoBa-
Tenbckuii LeHTp (HMULL) 3a 2020-2022 rogbl. OpraHusoBaHa u ocylecTBnseTcs pabota no HanpaeneHuto 3assok B HMUL,
Ans nepecMotpa pesynbtatoB obcnegosanuin (KT, MPT, M3T-KT, ructonornyeckuin Matepuan), noayyeHns BTOPOro MHEHUA
W OMpeAeNeHns TaKTUKV NIeYeHMs.

Pesynemamei: B 2020 roay nposeseHo 32 076 TMK, ¢ HMULL B 2020 rogy — 225 TMK. 3a 2021 rog B PecnybanKaHckoM
K/IMHWYECKOM OHKOMOTMYeckoM aucnatcepe npoBegeHo 52 139 TMK (B cpaBHenmm ¢ 2020 rogom — yBenuueHue Ha 62%),
473 TMK ¢ HMUL, (no cpasHenuto ¢ 2020 rogom — yBenuuenune Ha 110%). 3a 12 Mecsaues 2022 rona cotpyaHukamu PKOL,
nposegeHo 57 456 TMK (B cpaBHeHMM ¢ npenblaylumMM ronoM — yeenudenue Ha 10%), 672 TMK ¢ HMUL, (B cpaBHeHMM
C npeablayLLMM rofoM — yBendeHne Ha 42%). [lns obpaTHOI CBA3M C HaNpaBASIOLMMU MEAMLIMHCKUMM OpraHn3aLmsamu,
KOHTPOJIA 1 OLEHKM KayecTBa pervoHanbHbix TMK npoBogsaTcs cenektopHble coBelanus ¢ Munsgpasom Pecnybnvku baww-
KOPTOCTaH, rNaBHbIMW BpaiaMu M OHKOJNIOraMKu MeAULMHCKUX opraHu3aumin Pecnybnuku balwkoprocTaH.

3arnoyenue: nposepeHne TMK nosBonseT onepaTMBHO 0OMeHWBATLCA MeLMLMHCKOW MHQOPMaLMeEN, TEM CaMbIM CO-
KpalLas BpeMsl MOCTAHOBKM AMarHo3a U Ha3HauyeHUs NIeYEHMs, OCYLLECTBIEHUS CBOEBPEMEHHON MapLLpYTU3aLMU NaLMEHTOB
U MOBLILLEHUS KayecTBa M JOCTYMHOCTM MeLMLIMHCKOM NMOMOLUM Mo Npodumio «oHKonorus» B Pecnybnvke balikopTocTaH.
ExxeronHoe yBennyenue Konudvecta TMK obycnosneHo pacTylueid noTpebHOCTLIO LaHHOrO BWA OKa3aHWa Creumanu3npo-
BaHHOM MeULIMHCKOW NOMOLLM N0 NPOGUITI0 «OHKOMOMUS».

KnioueBble cnoBa: TenieMeANLIMHCKKE KOHCYyNnbTauuu; TeneMeauUnHa; OHKOJI0rus.
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Telemedical consultations on oncology
in the Republic of Bashkortostan

Rasul A. Rustamkhanov" 2, Adel A. Izmailov', Rustem T. Aupov', Robert R. Rakhimov',
Timur M. Halimov'

! Republican Clinical Oncological Dispensary, Ufa, Russian Federation
2 Bashkir State Medical University, Ufa, Russian Federation

ABSTRACT

BACKGROUND: The COVID-19 worldwide pandemic enabled the expanded use of telemedical technologies in many areas
of medicine. Remote consultations helped conserve medical resources and reduce the risk of spreading COVID-19 while
preserving patients’ access to medical care. In addition, telemedicine played a role in caring for patients who live in remote
regions. Other benefits include savings in transportation costs and travel time both for patients and caregivers. Telemedicine,
together with remote health monitoring technologies, has high potential in developing a preventive healthcare system and
increasing the accessibility of medical care and meets current challenges by improving healthcare quality and providing
an individual approach to patients. In 2020, the Center of Telemedicine was created in the Republican Clinical Oncological
Dispensary (RCOD) to organize and improve telemedical assistance to the population of the Republic of Bashkortostan in
the oncology profile.

AIM: To analyze telemedical consultations (TMCs) on oncology in the Republic of Bashkortostan for the period of 2020-2022.

METHODS: Quantitative count and comparison of the TMCs conducted by the RCOD of the Ministry of Health of the Republic
of Bashkortostan in 2020-2022 and sent to the National Medical Research Center (NMRC) were performed. The work on
referrals to the NMRC for revision of examination results (computer tomography, magnetic resonance imaging, positron
emission tomography/computed tomography, and histological examinations), obtaining a second opinion, and determining
treatment tactics was organized.

RESULTS: In 2020, 32,076 TMCs were conducted, while 225 TMCs were performed with the NMRC. In 2021, the RCOD
conducted 52,139 TMCs (a 62% increase compared to 2020), whereas 473 TMCs took place in the NMRC (a 110% increase
compared to 2020). During the 12 months of 2022, 57,456 TMCs were performed by RCOD staff (a 10% increase over the
previous year), and 672 TMCs were conducted with the NMRC (a 42% increase compared to 2021). For feedback from referring
medical organizations and monitoring and evaluating the quality of regional TMCs, conference calls were held with the Ministry
of Health of the Republic of Bashkortostan, chief physicians, and oncologists of the Republic of Bashkortostan.

CONCLUSIONS: TMCs allow for the rapid exchange of medical information, thereby reducing the time of diagnosis and
timely prescription of treatment, the implementation of timely routing of patients and improving the quality and availability of
medical care in the oncology profile in the Republic of Bashkortostan. The annual increase in the number of TMCs is due to the
growing need for this type of specialized medical care in this profile.
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lpuMeHeHne MarHUTHO-pe3oHaHCHOW ToMorpadum

B OLLeHKe BNMSHUSA YAapHO-BONHOBOM Tepanuu

Ha BOCCTaHOBJIEHUE NMOPAXKEHHOrO XPsALLA U KOCTHOrO
MO3ra y NauueHTOB C rOHapTPo30M

0.A. Cesptoruna', [1.5. Kynbunukas?

! MocKoBCKWiA 0B11aCTHOM HayyHO-WCCNE0BaTENbCKNIA KIMHMYECKMA MHCTUTYT uMeHn M.O. Bnaaumupcekoro, Mocksa, Poccuiickas Qepnepaums
2 HaLmoHanbHbIl MeMLIMHCKWIA UCChief,0BaTeNbCKNIA LiIHTp peabunuTauyn u kypopTonorun, Mockea, Poccuitckan Mepepaums

AHHOTALNA

Cpean MHorouMcneHHbIx 3aboneBaHWUi CyCTaBOB CaMbIMM PacMPOCTPAHEHHBIMM ABNAKOTCA 0CTE0APTPO3bl, U B YAaCTHOCTM
roHapTpo3. B coBpeMeHHOM MeauLUMHe ANs OLEHKM COCTOSIHUA NaUMEHTOB C FOHApTPO30M TpebyloTcs HoBble U YCOBEPLLEH-
CTBOBaHHbIE METOAbI BU3yann3aLum, KOTopble Aal0T BO3MOXHOCTb paHHeH AWarHOCTUKK, YNyYLLEHUS MOHUMaHUs naTtodumam-
0/10TMM 0CTE0apTPO3a, a TaKKe IPGHEKTMBHOCTY NPOBOAUMONO JledeHus. BbiNoIHEH aHanu3 HayyHbIX JaHHbIX 0 MPUMEHEHUM
MarHUTHO-pe30HaHcHoi Tomorpadgumn (MPT) Kak 00beKTMBHOro MeTofia OLEHKU BAUSHUA yAapHO-BofHOBOW Tepanuu (YBT)
Ha BOCCTaHOBNEHUE NOPAXKEHHOIO XPALLA M KOCTHOr0 MO3ra y NauMeHTOoB € roHapTPo30M. bbin npoBeAEH Nouck nybanKaumi
B 6a3ax aaHHbIx PEDro, PubMed 3a nepuoga ¢ 2017 no 2022 rog, MoucK ocyLLecTBASNCA MO KIIOYEBLIM CI0BaM Ha PYcCKOM
W aHITIMIACKOM S13bIKaX: «OCTe0apTPUT» / «0CTE0apTPO3 KoNeHHOro cyctaBa» («knee osteoarthritis»), «yaapHo-BonHoBas Te-
panus» («shock wave therapy»), «MarHuTHo-pe3oHaHcHas ToMorpadwms» («magnetic resonance imaging»). B pesynbtate
MoucKa B HacToALLMIA 0630p ObinM BKIOYEHBI NATb 3apybexHbIX MybnuKaumii (oTedecTBeHHbIe OTCyTCTBOBanM). B aByx uc-
CnefoBaHusxX bbinn NpoaHanu3npoBaHbl pesynbTathl fencTeus YBT Ha cocTosiHMe M3MEHEHHOrO XpALLA Y NALMEHTOB C roHap-
Tpo3oM. B KauecTBe rpynnbl cpaBHeHWSA bW BbIOPaHLI NALMEHTbI, KOTOPbIE NONYYany NepopasnbHo HeCTePOMUaHbIE NPOTUBO-
BoCNanuTesbHble npenaparsl. ABTOpbI oLeHuBanu BamaHue YBT Ha cocTosHME XpsALla € NOMOLLbBIO KONUYECTBEHHOM OLLEHKM
BpeMeHW T2-penakcauum (MeToauku T2-KapTUpOBaHWS) W BLIPAXKEHHOCTW OTEKA KOCTHOrO Mo3ra Ha MPT-u3obpameHusx.
Yepes 24 Hepi. nocne NieYeHUs pasnuums B 3HaYeHUsSX BpeMeHW penakcauuu Ha T2-BW B obnactu HagKoneHHMKa, BEpTIYK-
HOW BMaAuHbl, MeAManbHOM U NaTepabHOW CYCTaBHOM NOBEPXHOCTAX befpeHHON 1 bonbluebepLoBoi KOCTel He NoKasanm
CTaTUCTMYECKOM 3HAUMMOCTM MO CPABHEHMIO C MOKa3aTeNsAMM [0 nedenus (t=—1,859; P= 0,076). B 3aknto4eHnn aBTopbI Npes-
MonarawT, 4to nosyyeHHbIn addekT peicteua YBT cpean naumeHToB € roHapTpo3oM 06YCNOBAEH NPUMEHEHUEM HU3KOIA
3HEpPrumM v 3aaBNSI0T 0 NPOLOSIKEHUM UCCNES0BAHUI C NpuMeHeHneM bonee Bbicokux napametpos YBT. B apyrom uccne-
AO0BaHUW YYEHbIE YCTAHOBWAM, YTO Y MALMEHTOB C FOHAPTPO30OM Yepes3 6 Mec nocne Kypcosoro Bo3gericTeus YBT Habnioga-
N0Cb CTAaTUCTMYECKM 3HAYMMOE YMEHbLLEHWE MNoLaan cybXOHApPanbHOTo MOopaKeHWsl KOCTHOro Mo3ra, a TaKKe BbISIBUNK
KOppensauuio Mexay YMeHbLUeHWeM pasMepa CyOXOHApPanbHOro MopaeHUs KOCTHOMO MO3ra U YNyullueHWeM oLeHKW 6onu
B pe3ynbTate Kypcosoro Bo3aencTeus YBT. B gpyron pabote ¢ noMowibto MPT y naumeHToB ¢ roHapTpo30M 3aMKCMpPOBaHO
nonoxurensHoe BamaHue YBT 3a CHET yMeHbLUEHMSA OTEKA KOCTHOro Mo3ra. Yepes roa HabntofneHuin Ha MPT-u3obpaxenuax
Bbiia NpoLEMOHCTPUPOBAHA MOJIHAsA Perpeccust 0TEKa KOCTHOrO Mo3ra cpeay nauueHToB, nonydasiwmx YBT. KonuyecTso pa-
60T, B KOTOpbIX M3yyanock BausHWe YBT Ha BoccTaHoBNEHME NOPaXKEHHOMO XPALLA M KOCTHOrO Mo3ra y NauMeHToB C roHap-
TPo30M € nomoLubto MeTofa MPT, orpaHnyeHHo, 4To CBULETENLCTBYET O HE0HX0AMMOCTV NPOLOSIKEHNS Hay4HbIX UCCIefo-
BaHWiA B JaHHOM HanpaBieHUu.

KnioueBble cnoBa: roHapTpo3; yaapHO-BOIHOBas Tepanusi; MarHUTHO-Pe30HaHCcHas ToMorpadus; T2-KapTupoBaHue.
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The role of magnetic resonance imaging in efficacy
of low-dose extracorporeal shock wave therapy
for patients with knee osteoarthritis

Olga A. Sevriugina', Detelina B. Kulchitskaya?

! Moscow Regional Research and Clinical Institute, Moscow, Russian Federation
2 National Medical Research Center of Rehabilitation and Balneology, Moscow, Russian Federation

ABSTRACT

Among many diseases of the joints, the most common is osteoarthritis and, in particular, knee osteoarthritis. Current
medicine requires new and improved imaging techniques to assess patients with knee osteoarthritis, which enable early
diagnosis, improved understanding of the pathophysiology of osteoarthritis, and the efficacy of the ongoing treatment.
Scientific data on the use of magnetic resonance imaging (MRI) as an objective method to assess the impact of shock wave
therapy (SWT) on the restoration of damaged cartilage and bone marrow in patients with knee osteoarthritis was analyzed.
A search for publications in the PEDro and PubMed databases for the period from 2017 to 2022 was performed. The search
was done using the following keywords: “osteoarthritis”/“knee osteoarthritis”, “shock wave therapy”, “magnetic resonance
imaging”. Five foreign studies were included in the review as a result of the search (no Russian publications were available).
Two studies analyzed the effects of SWT on altered cartilage in patients with knee osteoarthritis. Patients who received oral
non-steroidal anti-inflammatory drugs were selected as a comparison group. The authors assessed SWT effects on cartilage
using quantitative estimates of T2 relaxation time (T2 mapping) and the severity of bone marrow edema on MRI images. At
24 weeks after treatment, differences in relaxation time on T2-weighted MRI images of the patella, acetabulum, and medial
and lateral articular surfaces of the femur and tibia showed no statistical significance compared to those before treatment
(t=—1.859; P=10.076). In conclusion, the authors suggested that the resulting effect of SWT in patients with knee osteoarthritis
was due to the use of low energy and stated that research will continue using higher SWT parameters. Another study reported
that patients with knee osteoarthritis showed a statistically significant reduction in the area of the subchondral bone marrow
lesion 6 months after SWT. In addition, the authors found a correlation between the reduction in subchondral bone marrow
lesion size and the improvement in pain scores resulting from the SWT treatment. In another study, MRI scans in patients
with knee osteoarthritis documented a positive SWT effect by reducing bone marrow edema. After one year of follow-up, MRI
images showed complete regression of bone marrow edema among patients who received SWT. The number of studies that
investigated SWT effects on cartilage and bone marrow restoration in patients with knee osteoarthritis using MRl is limited,
indicating the need for continued research in this area.

Keywords: knee osteoarthritis; shock wave therapy; magnetic resonance imaging; T2 mapping.
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UHTpano6apHasa cekBecTpauus Nérkoro
C peAKUM UCTOYHMKOM KPOBOCHabXXeHus
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AHHOTALIMA

BgedeHue: cekBecTpaums NIErKOro ABIAETCA 0AHUM M3 Hanbonee YacTo BCTPeYaloLLMXCS NOPOKOB Pa3BUTUSA 3TOTO OpraHa
B KJIMHMYECKOM NpaKTuKe. OfHAKO BO3MOMHBI CIIOKHOCTU B MHTEPMPETALMM NIYYEBBIX aHHbIX, YTO NPUBOAMT K HapYLLEHUIO
METOLMKM NPOBOAMMOrO UCCNEA0BaHWSA Y TaKuX DOMbHBIX M, COOTBETCTBEHHO, K OTCYTCTBMIO yCriexa NpOBOAUMON Tepanuu
W NPaBW/IbHON MapLLPYTM3aLMu.

Llesb: peMoHCTpaLmMsa KIIMHUYECKOro HabmlogeHns NauMeHTa ¢ BriepBble AMArHOCTUPYEMbIM MOPOKOM PasBUTUSl — WH-
TpanobapHoli cekBecTpauUMen NIErKOro, ONMcaHWe XapaKTepHO! NY4YeBOW KapTUHBI, a TaKXKe NMpeLIoXKeHWe Mo METOAMKE UC-
Cnefi0BaHus B CBA3U C BbISBJIEHHBIMU 0COBEHHOCTAMM abeppaHTHoro cocyna.

Memodsi: npuBeaEHbI KIIMHUYECKME W NYYeBbIE AaHHbIE NaLMeHTa 27 NeT, y KOTOPOro BO3HWKIIA OCTPas pecnmpaTopHas
CMMNTOMATMKA, a Mo AaHHbIM peHTreHorpadum u KoMnbtoTepHoi ToMorpadum (KT) 3anopo3peHa abcueaupytolias nHeBMo-
HWA. B cBA3M C OTCYTCTBMEM KIIMHUYECKOW M PEHTIEHONOMMYECKON AMHAMUKK, HenpuBbluHOM KT-ceMuoTuomn «abeueccoy»
BbinonHeHa KT-aHruorpadus rpyaHoro oTAena aopTbl MOcie BHYTPUBEHHOTO KOHTpacTHoro ycunenus 80 mn ioaconepxa-
Liero npenapara (c KoHueHTpauuei ioaa 350 mr/mn).

Pe3ynbmamei: BbISBNEHO YNNOTHEHWE NIEFOYHOM TKAHU B HWXKHEI Jone cneBa ¢ byrpucTbiMU YETKUMMU KOHTYpaMu, KOTO-
poe COCTOANO M3 CUCTEMBI KUCT-NONIOCTEN C COLEPHMUMBIM, UYTO 0CODEHHO XopoLwo AuddepeHLMpOBaNoch NocNe KOHTPaCT-
HOro ycunenus. Ha HaTMBHOM MccnefoBaHuM napaBepTebpanbHo NpocnexuBanach A0NONHATENbHAsA COCYAMCTan CTPYKTYPA,
cnenytowas U3 noaavadparManbHOro NPOCTPAHCTBA, YTO MOCNYKMIO0 MOBOAOM K PacLUMPEHUIO 30HbI CKAHUPOBaHMUS B paM-
Kax KT-aHrvorpadum Ha anuractpanbHyto 0bnacTb uBoTa. BbisiBNeH apTepuanbHbIi cocyn KpynHOro Kanubpa, KoTopblii 0T-
XOOMN B Ka4ecTBe BETBM OT YPEBHOrO CTBOJA M MPOXOAWN K BbILUEONMCAHHOMY YMIOTHEHUIO IEro4YHOM TKaHW. CoueTaHue
LaHHBIX U3MEHEHUI XapaKTepHO L1 BHYTPUNETOYHOM CEKBECTpaLMM.

3aknoyeHue: npaBUNbHas MHTEPNPETALMA BbISBEHHBLIX M3MEHEHWUIA NO3BOSIMA MapLLPYTU3MPOBATh NaLMEHTa B CTaLMO-
Hap C OTZeNeHUEM TOPaKanbHON XMPYPrvK, TaK Kak B NOLAaBNAOLLEM DONbLUMHCTBE Cly4aeB Ans NpeaynpexaeHus noBTop-
HbIX 3MW3040B BOCMaNeHMs CeKBECTpa Heobxoaumo ero yaaneHue. PaclumpeHmne 30Hbl CKaHUPOBaHWSA HUXeE auadparMel Mo-
ET ObITb MONE3HbIM, TaK KaK 4acTb CEKBECTPOB KPOBOCHabaeTcs 3 OPIOLIHOM aopThl W €€ BUCLiepabHbIX BETBEW, — 3T0
npefoTBPaTUT HE0OX0AMMOCTL NpoBefieHUs NoBTOpHbIX KT-aHruorpadui, a HbopMaums 06 MCTOYHUKE KpOBOCHabKeHUs
KpalHe BaXkHa Ans Xvpypros.

KnioueBble cnoBa: Nérkue; aHoManus; CeKBecCTp; abcueccbl; MHEBMOHUS; aHFVIOFpa(bVIFI.
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Intralobar pulmonary sequestration
with a rare source of arterial supply

Anton S. Vinokurov' 234 Alexandra D. Smirnova?,
Olga I. Belenkaya' 2, Andrey L. Yudin'
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% Moscow Multidisciplinary Clinical Center “Kommunarka”, Moscow, Russian Federation
“Moscow Clinical Center of Infection Diseases “Voronovskoe”, Moscow, Russian Federation

ABSTRACT

BACKGROUND: Pulmonary sequestration is one of the most common malformations of the lungs in clinical practice.
However, difficulties are possible in the interpretation of the radiological data, which leads to a violation of the examination
technique in such patients and, accordingly, to the lack of success of the therapy and proper routing.

AIM: To demonstrate the clinical case of a patient with intralobar pulmonary sequestration, describing the characteristic
radiographic picture, and suggesting research methodology for the identified features of the aberrant vessel.

METHODS: Clinical and radiological data of a 27-year-old patient with acute respiratory symptoms and suspected
abscessed pneumonia based on X-ray and computed tomography (CT) findings were presented. Due to the absence of clinical
and radiological dynamics, atypical CT semiotics of “abscesses”, CT angiography of the thoracic aorta was performed after
intravenous contrast enhancement with 80 ml of iodine-containing preparation (350 mg/mL).

RESULTS: A pulmonary tissue thickening was revealed in the lower left lobe with lumpy clear contours, which consisted
of a system of cystic cavities with contents, particularly well differentiated after contrast enhancement. On the native study, an
additional vascular structure following from the subdiaphragmatic space was traced paravertebrally, which was the reason
for extending the CT angiography scanning area to the epigastric region of the abdomen. A large-caliber arterial vessel was
detected, which departed as a branch from the celiac trunk and passed to the above-described thickening of the pulmonary
tissue. The combination of these signs is typical for intrapulmonary sequestration.

CONCLUSIONS: The correct interpretation of the identified changes allowed the patient to be routed to a hospital with
a thoracic surgery department, since the sequestration must be removed in the vast majority of cases to prevent recurrent
inflammatory episodes. Extension of the scanning area below the diaphragm may be useful, since part of the sequesters is
supplied with blood from the abdominal aorta and its visceral branches. This will prevent the need for repeat CT angiography,
and information about the source of the blood supply is extremely important for surgeons.

Keywords: lungs; anomaly; sequester; abscesses; pneumonia; angiography.
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lIpuMeHeHUe MCKYCCTBEHHOr0 MHTENEeKTa

ANA AVarHoCTUKU aHeBpU3Mbl FPyAHOro oTAena
aopTbl NpU PeTPOCNEKTUBHOM aHaNMU3e KOMNbIOTEPHbIX
TOMOrpaMM OpraHoB rPyAHOMU KNETKK

A.B. Conosbés" 2, B.E. Cunuupin' 3, A.B. MeTpsitkuu',
A.B. Bnapaumupcrui', P.B. PeteTHukos'

! Hay4HO-NpaKTMYECKWIA KIMHUYECKUA LEHTP AMArHOCTUKM W TENeMeANLIMHCKIMX TexHosormii, Mockea, Poccuitckas ®epepaums
2 Mopo30BCKas ieTCKan ropoAcKas KiMHWYecKas 6osibHMua, Mockea, Poccuitckan Mepepauma

3 opopcKas KiMHMYecKas 6onbHuua uvenn W.B. lasbinosckoro, Mocksa, Poccuitckas Qenepaums

“ MocKOBCKMI rocynapcTBeHHbIN YHUBepcuTeT nMeHn M.B. JlomoHocosa, Mocksa, Poceuiickas ®epepauns

AHHOTALIMA

06ocHosaHue: aHeBPM3MbI a0pTbl — 3ab0/eBaHNA, U3BECTHbIE KaK «TUxMe YOuiiLbl», — 3a4acTylo npoTeKaloT beccum-
NTOMHO, NPUBOASA K pa3pbIBy COCYAa U neTanbHoMy ucxody. ExxeroaHble nokasatenu: paspbiBel — o 3,6%, paccnoeHus —
Bo 3,7%, BHe3anHas cMepTb — Ao 10,8%. CBoeBpeMeHHas AMarHoCTVKa U NIeYeHne Ha paHHel CTafiuy CracaeT Ku3Hb naum-
eHTa. [puMeHeHe TEXHONOTWI UCKYCCTBEHHOrO UHTeNnekTa (TUW) noMoraet BbISBNATL aHEBPU3MbI a0pThI, YTO CYLLECTBEHHO
YNy4LIaeT Ka4YeCTBO AMarHOCTUKU U CNACcaeT XU3Hb NaLMUeHTOB.

Llente: ouenuTb 3ddeKTBHOCTL NpuMeHeHus TUW ans BbisBNEHWS aHEBPU3MbI IPYLHOMO OTAENAa a0pThl MO aHHLIM KOM-
nbtotepHoi ToMorpaduu (KT) opraHos rpyanHon kietku (OFK) u onpenenuts Bo3MoXHOCTU Ucnonb3oBaHua TUW kak nomoLy-
HWKa Bpaya-peHTreHosIora Npy NepBUYHOM OMMUCAHUN TYYEBbIX UCCIIEA0BAHU.

Memodei: B pamMKax Uccne0BaHUA PETPOCNEKTUBHO OLieHeHbI pe3ynbraTel TUW, HanpaBneHHbIX Ha BbiSIBNEHWE aHEBPU3-
Mbl rpyaHoro otaena aoptbl Ha KT OTK; KoHTpacTupoBaHWe Npu nepBUYHOM MCCNelOBaHWM He NpoBoaunock. Beibopka cocta-
Buna 84 405 HabnoaeHuin naumeHToB cTapLue 18 neT, U3 KoTopbix bbino 0TobpaHo 86 MccneaoBaHWiA C aHEBPU3MaMU IPYAHOM
aopTbl No faHHbIM TU. OTobpaHHble UccnefoBaHUs bbiv PETPOCMEKTUBHO OLEHEHbI PEHTFEHOM0raMM U COCYAUCTBIMU XU-
pypramu B CBAI3W C BEPOSTHBIM HaIMYMEM aHEBPU3MbI IPYAHOI0 OTAENa aopThl. B 44 nccnenoBaHusX peHTTeHON0roM nepeuy-
Ho bbina BbisBNEHa aHeBpM3Ma aopThl. B 31 uccnepgosanum aHeBpu3Ma He 6bina NepeBUYHO OMMUCaHa BPaioOM-PEHTIEHOJIONOM,
6 6blM UCKIIOYEHBI M3 BbIBOPKY (MO NpUYMHE OTCYTCTBMS NPOTOKOMA Bpaya-peHTreHonora B EauHoii pagmonornyeckoii MH-
(hopMaLMOoHHO cucTeMe), a 5 UcCneaoBaHWI ObIKM C NOXHONONOMUTENbHBIMU Pe3yfibTaTaMu No AaHHbIM TUW.

Pesynbmamei: npumeHenne TU no3sonseT BbIABNATL U MapKUMpOBaTb Ha U300paXKeHUsX NaToONOrMYECKUe U3MEHEHUS
aopTbl. TeXHOMOMMM UCKYCCTBEHHOTO WHTESINEKTA CMOCODCTBYIOT MOBBILIEHWI0 BbISBASEMOCTU aHEBPU3MbI IPYAHOW aopThl
npu onucanmn KT OTK Ha 38,8%. BcTpeuaeMocTb aHeBpM3Mbl BOCX0ASLLEro oTAena aopTel coctaBuna 0,3%, 4to cootBeT-
CTBYET JITepaTypHbIM faHHbIM — 0,16—1,6% cnydaes. Mo pe3ynbTatam uccnefoBaHus Bbino BbINONHEHO 22 onepaTUBHBIX
BMeLLaTe/bCTBa MO CTEHTUPOBAHMIO aopTbl.

3axnioyeHue: vcnonb3osaine TUW npu nepsuuHoM onucadun KT OTK MoxeT noMoub NoBbICUTb BbISABASEMOCTb KIMHU-
YECKM 3HAYMMBIX NATOMOrMYECKUX COCTOSHUM, TAKWUX KaK aHeBpM3Ma rpyHOro otaena aopTbl. AKTyaslbHa AanbHeiilas pas-
paboTKa HanpaBneHMin MapLUpyTU3aLMK AaHHON KaTeropuu NauMeHToB B pexuMe «cCito» Ans onepaTtUBHOro neyeHms. Pac-
LUMPEHWE PETPOCMEKTMBHOMO CKpuHUMHIa no AaHHbiM KT OFK ¢ npumeHennem TU no3BonamT ynyywwnTs KauecTBO AMArHOCTUKM
COMYTCTBYIOLLIE NATONOMWK, @ TaKKe NpefoTBpaTUTbL HEraTMBHbIE MOCNEACTBUSA 4151 MALMEHTOB.

KnioueBble cnoBa: KOMMNbOTEpPHaA TOMOI'paCI)VIFI; aHEeBpPU3Ma aopThbl; MCKYCCTBEHHbIVI WHTEJUIEKT.
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Artificial intelligence in the diagnosis of thoracic
aortic aneurysms in a retrospective chest computed
tomography scan analysis

Alexander V. Solovev'?, Valentin E. Sinitsyn" >, Alexey V. Petraikin',
Anton A. Vladzymyrskyy', Roman V. Reshetnikov'

! Moscow Center for Diagnostics and Telemedicine, Moscow, Russian Federation
2 Morozovskaya Children’s City Clinical Hospital, Moscow, Russian Federation
31.V. Davydovsky City Clinical Hospital, Moscow, Russian Federation

“ Lomonosov Moscow State University, Moscow, Russian Federation

ABSTRACT

BACKGROUND: Aortic aneurysms, known as “silent killers”, are frequently asymptomatic, leading to vessel rupture and
death. Annual rates for ruptures, stratifications, and sudden deaths are up to 3.6%, 3.7%, and 10.8%, respectively. Timely
diagnosis and early treatment save a patient’s life. The use of artificial intelligence (Al) technologies helps to detect aortic
aneurysms, which significantly improves the quality of diagnosis and saves patients’ lives.

AIM: To assess the efficiency of using Al technologies to detect thoracic aortic aneurysms on chest computed tomography (CT)
and determining the possibility of using Al technologies as an assistant to the radiologist during the primary description of
radiological images.

METHODS: The study retrospectively assessed the results of Al technologies aimed at detecting thoracic aortic aneurysms
on chest CT scans. No contrast enhancement was performed primarily. The sample consisted of 84,405 observations of patients
over the age of 18 years; of these, 86 scans with thoracic aortic aneurysms were selected according to Al data. The selected
examinations were retrospectively assessed by radiologists and vascular surgeons for the probable presence of a thoracic
aortic aneurysm. In 44 cases, an aortic aneurysm was initially detected by the radiologist. In 31 cases, an aneurysm was not
initially described by the radiologist, 6 were excluded from the sample (due to the absence of the radiologist's report in the
Unified Radiological Information Service), and 5 scans had false-positive results according to Al findings.

RESULTS: The use of Al technologies allows detection and labeling of pathological changes in the aorta on the images. Al
technologies increase the detectability of thoracic aortic aneurysms in the description of chest CT scans by 38.8%. The incidence
of ascending aortic aneurysm was 0.3%, which corresponded to the literature data of 0.16%—1.6%. According to the results,
22 surgical interventions for aortic stenting were performed.

CONCLUSIONS: The use of Al in the primary chest CT description may help increase the detectability of clinically significant
pathological conditions, such as thoracic aortic aneurysm. Further development of routing for this category of patients in the
cito mode for surgical treatment is relevant. Expansion of retrospective screening by chest CT scans using Al systems will
improve the quality of diagnosis of concomitant pathologies and prevent adverse outcomes for patients.

Keywords: computed tomography; aortic aneurysm; artificial intelligence.
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Ponb KoMnbloTepHou ToMorpadumu B AUArHoCcTUKe
OHKONAToN0rUM NpU TePMUHANBLHOU NOYEYHOM
HeA0CTaTOYHOCTU: KJIMHUYECKUM Cyyau

3. Tanmpxarosa', J1.U. Wycynbekosa?, [I.K. Typebekos?, b.K. Makeesa',
T.T. baitmykaHosa?, A. aHTyran?

! TopoacKas MHoronpodunbHas 6onbHuua N 2, ActaHa, Pecnybnuka Kasaxcra
2 MemumHCKuit yHuBepeuTeT Actana, Actana, Pecny6inka Kasaxcran

AHHOTALIUA

O6ocHosaHue: B nocnefHWe rofbl 0TMEYAeTCs TEHAEHUMA K YBESIMYEHMIO YACNA OHKOMATOMNOMMM Y MAaLMEHTOB C Xpo-
HWU4ecKomn bonesHbto noyek (XBI). laHHble KMHWMYECKMX HabMIOLEHWUA AeMOHCTPUPYIOT MOBbILEHHBIA PUCK ManMUrHU3aLmMi
y 60/bHbIX CO CHMMEHHOW NoYeyHon GyHKUMeN. Mo pesynbTaTaM KOrOpTHOrO UccnegoBaHus, npoegeHHoro B 2020 roay,
KYMynaTMBHasA 3aboieBaeMoCTb pakoM y Hedponorndeckux naumeHTos coctasuna ot 10,8 fo 15,3%. Mpu 3ToM y BonbHbIX
¢ XBI1 Ha MOMEHT NOCTaHOBKU AMarHo3a 0TMeYeH BbICOKWW NMPOLIEHT BbiSBEHUs paKa 4-n ctagun. B 2022 ropgy AMepukaH-
CKOM accoumaumeid UcCnefoBaHW paKa onybinKoBaHbl pe3ynbTaTbl MEHAENEBCKOr0 PaHLOMM3MPOBAHHOMO WUCCNe0BaHUsA
M0 WU3Y4YeHWIO MPUYUHHO-CNEACTBEHHON CBA3M MEX[Y XPOHMYECKUM 3ab0f1eBaHNEM MOYEK U PUCKOM pa3BuTus 19 MecTHbIX
BMO0B paKa, Cpeay KOTOpbIX MOYEYHO-KIETOUHBIA PaK, PaK LUEWKM MaTKu, NIeiKo3 U KONOpeKTarbHbI paKk. B page uccre-
L0BaHWUA YCTaHOBNEHaA NMPAMas CBA3b MEXY CHUMKEHUEM CKOPOCTM KiTyBOUKOBOM GUILTPaLMK 1 pa3BUTUEM OHKONATOMNOMMIA.
B cBAi3n 3TuM B TakTUKe BeaeHus nauueHToB ¢ XbI1 BaKHa OHKOHACTOPOKEHHOCTb. Y NaLUMEHTOB C TePMUHANBHOWM XPOHMYE-
CKOM noyeyHon HegoctatoyHocTbio (TXMH), HaxoAALWMXCA Ha NPOrpaMMHOM reMoAManu3e, BO3MOXHO NpoBefeHre fy4eBon
AMarHOCTUKM C MPUMEHEHWEM MOLCOLEPHKaLLMX PEHTTEHOKOHTPACTHbIX NPenapaToB 6e3 A0MoIHUTENBHOTO PUCKA NOBPeXe-
HUS MOYEK.

Lleste: NpoieMOHCTPUPOBAThL Pojib KoMMbloTepHOM ToMorpaduu (KT) B anarHocTUKe oHKonatonoruu y naumeHTku ¢ TXIMH
C LLeSIbio NpUBMIEYEHUS! BHUMaHWSA BPayeli K BaXKHOCTW NPUMEHEHUS! COBPEMEHHBIX METOJ0B AUArHOCTUKM Yy 6onibHbIX ¢ XBIT.

Memodel: KMHWMYECKMI Cryyait naumeHTkn M. 32 neT, HaxoAMBLLENCA Ha CTALMOHAPHOM JIEHEHUW B TepPaneBTUYECKOM
OTAENeHUN TopOACKO MHOronpodunbHoM BonbHULbl N2 2 . AcTaHbl.

Pesynbmamei: naumentka ¢ TXIMH B ucxoae xpoHuyecKoro rnomepynoHedpuUTa runepToOHMYEcKon GopMbl obpatunack
€ *anobamu Ha OABbILLIKY B MOKOE, Kalueslb C TpyLHOOTAENAEMOI MOKPOTOiA, 60iM B rpyaHOi KNETKKM cnpaBa, obLuylo cna-
6ocTb, CHUXEHMe Beca Ha 8 Kr 3a 1 Mec. M3 aHaMHe3a: naumMeHTKa Ha 3aMeCcTUTENbHOM NPOrpaMMHOM reMoaumanuse B Te-
ueHue 4 net. Yxyawenue coctosHua B TeueHne 3 mec. Mo Mecty xutenscTBa obcnepoBaHa: no AaHHbIM KT — npusHaku
TybepKkynésa BepxHei Aonm cnpasa (?), iMMdaaeHoNaTUs BHYTPUrPYAHBIX M NOAMBILLEYHBIX MMAOY3/0B, He UCKIIKOYaeTCa
06bEMHoe obpasoBaHue. KoHcynbTMpoBaHa GTusuaTpoM, npoBeseH GeneXpert MOKPOTLI, AUArHO3 «TyDEepKYNE3» UCKITIOUEH.
B AvHaMuKe B CBA3M C HapacTaHWeM OfbILIKM NPOBELEHO YNbTPa3ByKoBoe uccnepoBaHue (Y3M) — yctaHoBneHo Hakonne-
HWe XUOKOCTU B MepuUKapaManbHOW W nneBpainbHbiX nonocTsx. OcMoTpeHa MyNbMOHOMOMOM, KOTOPbIA OLEHWUN CUTYaLuio
KaK ypeMUYECKWIn NepUKapaMT, MNIEBPUT CMpaBa, NPaBOCTOPOHHSAN MHEBMOHUS B BEPXHEN [0J1e HESICHOrO reHesa. HasHayeHa
aHTubaKTepuanbHas Tepanus. B cBA3n co 3HauMTENbHBIM YXYALLEHWEM COCTOSHUA NaLMeHTKa caMocTosTeNbHO obpaTunach
B FOPOACKOM cTaumoHap. [pu nocTynneHun TsakecTb cocTosiHUA 6onbHOIM 0bycnoBneHa AbixaTeNbHOM HeJ0CTaTOuHOCTbIO,
boneBbIM CHAPOMOM B 0651aCTH IPYHON KNETKM, BbIPaXEHHOM acTeHU3aLmeli BNoTb 40 KaxeKcun. PesynbTaTel uccneaoBa-
HWI B cTaumMoHape: Y3W nneBpanbHbIX NofocTet — B NieBpaabHON NOOCTU cBODoAHaA XMAKocTb cnpasa (/70 mn) u cnesa
(110 mn); Y31 opraHoB bpioLLHOM NONOCTM — KaBEPHO3HbIE FeMaHMMOMbI NEeYeHM (?), 3X0B3BECH MKENYHOro Ny3bIps, CeHo-
meranus. 3xokapanorpadma — and@ysHbIin TMNOKMHES BCEX CTEHOK JIEBOIO KenyaoyKa. JIEroyHas runepteHsuma 1-2-i cre-
neHun. Cuctonnyeckas GyHKUMA NEBOTO JKeyA04Ka YMEPEHHO CHUKEHA. BbinoT B noocTv nepukapaa B 06beMe 430 mn. 3a-
CTOW B HXHel nonoi BeHe. MaumenTka ¢ TXMH B TeyeHune 4 neT Ha NporpaMMHOM reMofManM3e, YTo No3BosIMI0 He3 pucka
LOMNOJTHUTENBHOTO NOYEYHOr0 MOBPEXAEHUSA MPUMEHUTb METOMbI JYYeBOM AMArHOCTUKW C MUCMONIb30BAaHUEM KOHTPACcTHOrO
BewlectBa. KT-uccnepoBaHve opraHoB rpyaHON KITETKU € KOHTpacTUpoBaHueM: KT-KapTuHa BbIpaXeHHOro NpaBOCTOPOHHETO
nnesputa. C y4ETOM HanMums 04aroB HaKOMIEHUA KOHTPACTHOrO MpenapaTa B CTPYKTYpe NapueTanbHO! NNeBpbl HE UCKIT-
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YaeTcs MeTacTaTMYeCcKoro XxapakTtepa (MesoTtenmoMa?). HeBbipaXeHHbIN IEBOCTOPOHHMIA NneBpwUT. KOMNpeccuoHHbIe cerMeH-
TapHble U cybcerMeHTapHbIe aTeneKTasbl NPaBoro JIErKoro. BoipaXKeHHbIN OTEK U YTOMLLEHUE MEX0bKOBBIX NMEPEropoAoK
o6oumx nérkux. EauHnynble nnotHble ovaru | / 11, Il cerMenToB neBoro Nérkoro pasMepamu 1o 4,2 MM B auaMetpe. XpoHu-
yeckui bpoHxuT. Mepukapaut. JiumbaaeHonaTMa NOAKMKYMYHBIX, BHYTPUIPYLHbIX, NOAMBILLEYHbIX TUM(OY3/I0B pa3mMepamm
no 15,0 MM B AMaMeTpe, He UCKIIIOYAeTCs MeTacTaTUyecKuii xapakTep. Ouar octeockneposa Tena Th3 no3BoHKa pasMepoM
4,7x5,1 MM. KoMnbloTepHas ToMorpadms opraHoB 6pIoLIHOM NOAOCTU U 3aBPHOLLMHHOMO NMPOCTPAHCTBA C KOHTPACTMpOBaHH-
eM: KT-kapTuHa ovaroBoro obpa3soBanus IVa cerMeHTa neyenm pasmepoM 17,3x15,9x16,4 MM, He UCKIOYaeTCa MeTacTaTh-
YeCKUIA XxapaKTep. XpOHUYECKUA KanbKyNE3HbIA XONeLMCTUT. XPOHMYECKUI NaHKpeaTwT. JIuMdageHonatsa BHYTPUOPHOLLHbIX
napaaopTanbHbIX W Me3eHTepanbHbix uMboy3noB pasmepamn Ao 18,0 MM, He MCKIIOYaeTCA MeTacTaTMHECKUA XapaKTep.
YMeHbLUEHWe pa3MepoB 0beux noyek (cMopLueHHbIe Noukm). KuctosHoe obpa3oBaHKe B MPOEKLMM JIEBOMO SMUHWKA pa3Me-
pamn 39,4x42,0x34,5 MM, nnoTHocTblo 3-5 ed. H. MaumeHTKa NPOKOHCYbTUPOBAHa OHKOIOrOM — Me30TesIMoMa MieBpbl?
MeTtacrasbl B neveHn? PekoMeHA0BaHa KOHCY/bTaLMs TOPAKaNbHOMO XMpypra Ans pelleHns Bonpoca 0 Mophonornyeckomn
BepudmKaumm. [naHupoBanach Gyuoncus No MecTy UTENBCTBA, OAHAKO B CBA3M C JleTaNlbHbIM UCXOA0M NauMeHTKN Mopdo-
nlormyeckas BepuuKaLmMs OHKOMaTonorim He NpoBeeHa.

3aknoyeHue: faHHBIA KIMHUYECKUI cnyyai naumeHTkn ¢ TXIMH Ha nporpaMMHOM reMoamanuse AEeMOHCTPUpYET BaK-
HocTb NpuMeHeHus KT ¢ KOHTPacTMPOBaHUEM C LieMbH0 AMArHOCTUKM OHKOMATOMOMMU.

KnioueBble cnoBa: XpOHM4eCKasa bonesHb mouexk; KOMMbKOTEPHaA TOMOFpad)VIFI C KOHTPAcTupoBaHueM; TepMUHaJIbHaA
XPOHMYeCKad noyevyHaa He40CTAaTOYHOCTb; OHKOMATOJI0MUA.
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Computed tomography in the diagnosis of oncopathology
in end-stage renal disease: A case report
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ABSTRACT

BACKGROUND: In recent years, an increasing tendency of oncopathology in patients with chronic kidney disease (CKD) was

observed. Clinical data demonstrate an increased risk of malignization in patients with decreased renal function. The cohort
study (2022) reported a cumulative incidence of cancer in nephrology patients ranging from 10.8% to 15.3%. A high percentage
of stage IV cancers were detected in patients with CKD at the time of diagnosis. In 2022, the American Association for Cancer
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Research published the results of a Mendelian Randomization Study examining the causal relationship between CKD and the
risk of developing 19 local cancers, including renal cell cancer, cervical cancer, leukemia, and colorectal cancer. Several studies
found a direct correlation between a decreased glomerular filtration rate and the development of oncopathologies. Therefore,
cancer awareness is important in the management of patients with CKD. In patients with end-stage chronic renal disease
(ESRD) who are on hemodialysis, X-ray diagnosis with iodine-containing radiopaque agents is possible without additional risk
of kidney damage.

AIM: To demonstraty the role of computed tomography (CT) in the diagnosis of oncopathology in a patient with CKD to
attract the attention of physicians to the importance of using advanced diagnostic techniques in patients with CKD.

METHODS: A clinical case of a 32-year-old patient M. who was hospitalized in the Therapeutic Department of Multidisciplinary
City Hospital No. 2 in Astana was presented.

RESULTS: A patient with ESRD resulting from chronic glomerulonephritis in a hypertensive form complained of dyspnea
at rest, cough with difficult sputum, right thoracic pain, general weakness, and weight loss of 8 kg in 1 month. Past medical
history showed that the patient was on alternate program hemodialysis for 4 years. Deterioration occurred within 3 months.
The patient was examined at the place of residence. CT scan showed signs of tuberculosis of the upper right lobe (?) and
lymphadenopathy of intrathoracic and axillary lymph nodes. A neoplasm was not excluded. The patient was consulted by a
phthisiatrician, GeneXpert sputum was performed, and tuberculosis was excluded. In dynamics, ultrasound was conducted
due to increasing dyspnea. Fluid accumulation in the pericardial and pleural cavities was detected. A pulmonologist
assessed the situation as uremic pericarditis, pleurisy on the right side, and right-sided pneumonia in the upper lobe of
unclear genesis. Antibacterial therapy was prescribed. Due to a significant deterioration of the condition, the patient went
to the city hospital. At admission, respiratory failure, pain syndrome in the chest area, and marked asthenization up to
cachexia were observed. Ultrasound of pleural cavities showed free fluid in the pleural cavity on the right (770 ml) and
left (110 ml), whereas abdominal ultrasound revealed cavernous hemangiomas of the liver (?), echogenic suspension
of the gallbladder, and splenomegaly. Echocardiography showed diffuse hypokinesis of all left ventricular walls. Grade
1-2 pulmonary hypertension was detected. Systolic function of the left ventricle was moderately decreased. Effusion in the
pericardial cavity in the volume of 430 ml and congestion in the inferior vena cava were found. A patient with ESRD was on
program hemodialysis for 4 years, which allowed the use of contrast-enhanced X-ray imaging techniques without the risk
of additional renal damage. Contrast-enhanced chest CT showed pronounced right-sided pleurisy. Given the presence of
foci of contrast agent accumulation in the structure of the parietal pleura, malignancy was not excluded (mesothelioma?).
Indolent left-sided pleurisy, segmental and subsegmental compression atelectasis of the right lung, distinct edema and
thickening of interlobular septa of both lungs, and single dense foci of I/II, Il segments of the left lung up to 4.2 mm in
diameter were detected. In addition, chronic bronchitis, pericarditis, and lymphadenopathy of subclavian, intrathoracic, and
axillary lymph nodes up to 15.0 mm in diameter (malignancy not excluded) were revealed. Osteosclerosis foci of the Th3
vertebral body measuring 4.7x5.1 mm was observed. Contrast-enhanced abdominal and retroperineal CT scan showed a
focal mass of the IVa segment of the liver measuring 17.3x15.9x16.4 mm (malignancy not excluded), chronic calculous
cholecystitis, chronic pancreatitis, lymphadenopathy of intra-abdominal para-aortic and mesenteric lymph nodes up to
18.0 mm in size (malignancy not excluded), reduced size of both kidneys (contracted kidneys), and a cystic mass in the left
ovary measuring 39.4x42.0x34.5 mm (3-5 HU). Patient was consulted by an oncologist: pleural mesothelioma? Metastasis
in the liver? Consultation with a thoracic surgeon to decide on morphological verification was recommended. A biopsy was
planned at the place of residence; however, morphological verification of oncopathology was not performed due to the
patient’s lethal outcome.

CONCLUSIONS: This clinical case of a patient with ESRD on hemodialysis demonstrates the importance of contrast-
enhanced CT to diagnose oncopathology.

Keywords: chronic kidney disease; contrast-enhanced computed tomography; end-stage chronic renal disease; oncopathology.
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Bo3MoXXHOCTH yNbTPa3BYKOBOU ANarHOCTUKHK
B OLLeHKe TpaBMaTU4YeCKOro NoBpeXAeHUs
nepudepuyeckux HepeoB npu 60eBoi TpaBMe

A.B. TatapuHa, C.H. [lybposckux, 3.A. ['ymepoBa

LleHTpanbHbIA BOEHHBIA KIMHWUYECKUA rocnuTanb MMeHn A.A. BuwuHesckoro, KpacHoropck, Poccuitckas ®epepaums

AHHOTALIMA

06ocHosaHue: TpaBMaTU4ECKOE NOBPEXAEHNE Nepudepryeckux HepBoB ABNSETCS CYLLECTBEHHOW KIIMHUYECKON U COLM-
anbHoM Npobnemon 1 xapakTepuayeTcs BLICOKMM YPOBHEM WHBAMAM3ALMM Y MOJIOAbIX MALMEHTOB.

Lless: oueHNTb auarHocTUYecKyo 3QheKTMBHOCTb YNbTPa3ByKOBOro UCCNEL0BaHNSA B AUArHOCTUKE MOBPEXEHUI Nepu-
(bepuyecknx HepBoB npu boeBoI TpaBMe.

Memodel: obcnepnoBaHo 163 naumenTa (362 nepudepuyeckux Hepea). [laBHOCTb TPABMATMYECKOTO MOPaXeHWs HepBOB
coctaBuna 2-273 pHeit. Bce naumeHTsl — MyxunHbl B Bo3pacte 20-48 net. YnbTpasBykoBoe uccriefoBaHWe NpoBOAUNM
C MCNOJIb30BaHNEM NIMHENHbIX AaTumMkoB 7—17 MIy Ha annapate ACUSSON S2000 no craHaapTHoM MeTofuKe B B-pexume,
B NPOA0JIbHOM M MOMNEPEYHON NNOCKOCTAX CKaHUPOBaHMS, C UCMOMNb30BaHNEM [0MNEPOBCKUX MeTOAMK. C Lenbio oLeHKK 3¢-
(EKTUBHOCTW [MArHOCTUKM NMPUMEHSANN CTAaTUCTUYECKUA aHanu3. BblumcieHne onepauMoHHbIX (HYBCTBUTENBHOCTb W CreLm-
(UYHOCTb) M UHTErpanbHOM (TOYHOCT) XapaKTEPUCTUK NPOBOAMIM MO METOMMKE KAaYeCTBEHHOW OLEHKW pedepeHTHoro (one-
paTMBHOE BMeLLaTeNbCTBO) M M3y4yaeMoro MeTopa (ynbTpasByKoBOE MCCNeA0BaHue).

Pe3ynbmamei: npudnHON noBpexaeHus nepudepuyeckux HepBoB Obina boesas TpaBMa. B 120 (73,6%) cnyyasx no-
BPEXAEHNA KOHEYHOCTEN COMPOBOXAANMCh TPaBMaMM KOCTHO-CYCTaBHOO annapata 1 noBpexaeHneM cocyaos. 274 (75,7%)
HepBa bbinM C NpU3HaKaMM TPaBMaTUYECKOrO MOBPeXeHMs. M0BpeKAEHUS HECKONBKUX HEPBOB OTMeueHbl Y 95 uyenoBek
(58,3%). Yawe noBpexpanuch HepBbl BepXHUX KoHeuHocTed — 185 (67,5%), HepBbl HUKHUX KOHeuHocTel — 89 (32,5%).
KoHTY3WOHHbIE CTPYKTYpHbIe M3MEHEHUs oTMeueHbl Y 181 (66%) Hepea. HapylueHne aHaToMWU4eCKoW LENOCTHOCTU AuarHo-
cTUpoBaHo y 46 (16,8%) Hepeos, nonHoe — B 29 (10,6%) cnyyasx ¢ HaMuMeM apacTasa Mexay KOHUamu HepBa. B paHHue
CPOKM Nocne TpaBMbl B6AM3M HepBa BM3yanM3MpOBaIMUCh PaHeBOW KaHan, reMaToMbl, B 4 cryyasx B 060510uKax HepBa Bu-
3yanu3upoBanocb WHOPOAHOE TeNo MeTaNsIMYeckon MmnoTHocTu. [lo npowecTBuM 3 Hed. OT MOMEHTA TPaBMbl 0TMeYanoch
0bpa3oBaHMe KOHLLEBLIX HEBPOM. Pa3mepbl HEBPOM COCTaBASIM: A1s NpoKcMMankHoro koHua — ot 0,5x0,3 go 1,6x0,6 cMm,
Ana puctanbHoro KoHua — ot 0,4x0,2 po 1,3%0,6 cM, aBacKkynspHble. lpunexallme y4acTku HepBa Ha NPOTsKEHUN 3-5 cM
ObINM YTONLLEHDI, XapaKTEPU30BaNMCh COXPAHEHWEM 3XOCTPYKTYpbI, HO C YTOLLEHMEM BCex (hacuMKyn, 0TMeYancs KpoBo-
TOK no nepudepumn Hepea. Kpaesoe noBpexeHue HepBa oTMevanock B 17 (6,2%) cnyyasx. [pu dhopMupoBaHuM KpaeBoii
HEBPOMbI (DUKCMPOBANOCh 3HAUYUTENbHOE YTONLeHue HepBa B 1,4—3,2 pa3a Ha HebonbwoM paccrosHum (o1 0,4 no 1,5 cm)
C moTepeii Ny4yKoBOM AUPGhEpPeHUMPOBKU YaCTU HEPBA, BbIPAXKEHHBIM CHUMEHWEM 3XOrEHHOCTW M OTCYTCTBMEM [O0MEpOB-
cKoro curHana. Cpaaenenve HepBoB B 47 cnyyasx (17,1%) conpoBoxzanoch YToNLieHMEM HepBHbIX cTBoMOB B 1,2-2,3 pa3a,
HEYETKOCTBIO KOHTYPOB, CHUMXEHWEM 3XOreHHOCTH, CYLLECTBEHHBIM U3MEHEHWEM CTPYKTYpbl HepBa. lpuumHaMu caaBneHuit
ABNANMUCL PYOLIOBbIE M3MEHEHWS, FEMATOMbl, MHOPOAHbLIE TeNa, KOCTHbIE OTNIOMKM, B 2 Cy4asx — Cruubl OT annapaToB
BHeLUHei dukcauwm. [poonepuposatbl 106 nauueHToB.

3arnoyeHue: YyBCTBUTENBHOCTb YNIbTPA3BYKOBOMO UCCNief0BaHuUA cocTasnseT 96%, cneumduyHocte — 67%. K ocoben-
HOCTAM 00CnefoBaHNA OTHOCATCA Hanuuue o6LIMPHBIX AedeKTOB MAMKWUX TKaHeW, annapaToB BHELHeW QUKcaLuu, 3Haum-
TENbHO 3aTPYLHAKLMX NPOBELEHMe nccnefoBaHus. [luarHocTuyeckas TouHocTb coctasnseT 91%. OcHOBHOM NpUUYMHOI NOX-
HOMONOXUTENbHBIX (6,6%) 1 NnoxHooTpuLaTenbHbIX (2,8%) pesynbTatoB ABNAICSA BbipaXKeHHbIA pybuoBbii npouecc (70%).

KnioueBble cnosa: TpaBMaTU4eCKoe noBpex<aeHue HepBa; yNbTpa3ByKoBoe UCCenoBaHue I'IEpM(bEpMLIECKVIX HEepPBOB;
[ONarHoCTuKa I'IOBpE)K,U,EHMﬁ HEpPBOB.
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Ultrasound diagnostics in the assessment of traumatic
peripheral nerve damage in combat trauma

Alena V. Tatarina, Svetlana N. Dubrovskikh, Elmira A. Gumerova

Central Military Clinical Hospital of A.A. Vishnevsky, Krasnogorsk, Russian Federation

ABSTRACT

BACKGROUND: Traumatic peripheral nerve damage is a significant clinical and social problem, which is characterized by a
high level of disability in young patients.

AIM: To assess the diagnostic efficiency of ultrasound in the diagnosis of peripheral nerve damage in combat trauma.

METHODS: A total of 163 patients (362 peripheral nerves) were examined. The duration of traumatic nerve damage was
2-273 days. All patients were men aged 20-48 years. Ultrasound was performed with 7-17 MHz linear transducers on an
ACUSSON S2000 device using standard technique in B-mode, in longitudinal and transverse scanning planes, with the use of
Doppler techniques. Statistical analysis was conducted to assess diagnostic efficiency. Calculation of operational (sensitivity
and specificity) and integral (accuracy) characteristics was performed by the qualitative assessment of the reference method
(surgical intervention) and the method under study (ultrasound).

RESULTS: Peripheral nerve damage resulted from combat trauma. In 120 (73.6%) cases, injuries of the limbs were
accompanied by injuries of the osteoarticular apparatus and vessels. A total of 274 (75.7%) nerves had signs of traumatic
damage. Multiple nerve injuries were observed in 95 (58.3%) people. Nerves of the upper extremities were damaged more
frequently (185 [67.5%]) compared to nerves of the lower extremities (89 [32.5%]). Contusional structural changes were
observed in 181 (66%) nerves. Impairment of anatomical integrity was diagnosed in 46 (16.8%) nerves, while complete
impairment was found in 29 (10.6%) cases with the presence of diastasis between the nerve ends. Early after injury, a
wound canal and hematomas were visualized near the nerve. In 4 cases, a foreign body of metallic density was visualized
in the nerve sheath. After 3 weeks from the moment of injury, terminal neuromas were observed. The neuroma sizes for
the proximal and distal ends were 0.5%x0.3 to 1.6x0.6 cm and 0.4x0.2 to 1.3x0.6 cm (avascular), respectively. Adjacent
sections of the nerve over 3-5 cm were thickened and characterized by echo structure, however, with thickening of all
fasciculi and blood flow observed along the periphery of the nerve. Marginal nerve damage was observed in 17 (6.2%)
people. In case of marginal neuroma, a significant nerve thickening of 1.4-3.2 times over a short distance (from 0.4 cm
to 1.5 cm) with loss of bundle differentiation of the part of the nerve, pronounced decrease in echogenicity, and absence
of Doppler signal was detected. Nerve compression in 47 cases (17.1%) was accompanied by 1.2-2.3 times thickening of
nerve trunks, indistinct contours, decreased echogenicity, and significant changes in the nerve structure. Compression was
due to cicatricial changes, hematomas, foreign bodies, bone fragments, and — in 2 cases — spokes from external fixation
devices. A total of 106 patients underwent surgery.

CONCLUSIONS: The ultrasound sensitivity and specificity were 96% and 67%, respectively. The peculiarities of the
examination included extensive soft tissue defects and external fixation devices, which significantly complicated the
examination. The diagnostic accuracy was 91%. A pronounced cicatricial process (70%) was the main cause of false-positive
(6.6%) and false-negative (2.8%) results.

Keywords: traumatic nerve damage; nerve ultrasound; diagnosis of nerve damage.
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MeauUMHCKUe Hay4yHble KOHdepeHUUM U coLuanbHble
cetu. Kak poccuitckue Bpauu o6MeHuBaloTCA
npogeccuoHanbHbIMU 3HaHUAMM, NOJTYYEHHbIMU

BO BpeMsi MeAULMHCKUX KOH(epeHuuit

A.E. Andumos, A.A. TpodumoBa, A.A. MateueHko, M.B. Kopanaesa

MepBbiii MoCKOBCKMIA roCyAapCTBEHHbIA MeaMUMHCKUIA yHuBepcuTeT uMenn U.M. CeueHoBa, MockBa, Poccuiickas ®epepauns

AHHOTALIMA

06ocHoeaHue: Bpauy, NOCELLAIOLLIME MEXAYHAPOLHbIE KOHPEPEHLMM, OCBELLAKT UX COAEPXHaHWEe B COLMANbHBIX CETAX.
Takvie coobLLeHus BbI3bIBalOT aKTUBHbIA OTKIIMK M 0BCYKeHMEe B KOMMEHTapUsX C y4acTueM Apyrux Bpadel. HeBo3MOXKHO
noceTUTb BCe KOHGEpEeHLMH, eCIM OHW NPOXOAAT OAHOBPEMEHHO, MO3TOMY KpaTkue COO0BLUEHMs, oTpaxalollme CyTb Mpo-
NyLeHHOro A0KNaja, BOCTpeboBaHbl M BbI3bIBAKT HEMEAEHHBIN OTKIMK, a TakkKe ObICTPO MOBbILIAKT 0CBEOMIEHHOCTb
0 HOBbIX KJIMHUYECKUX UCCIIE,0BAHUAX U HAy4YHbIX AaHHbIX. B Poccun paHHbIN deHOMEH He Bbin U3yyeH, HO Mbl MpOaHanM3m-
pOBasu NOCTbI M YBULENN aKTUBHOCTb CPEAM POCCUACKUX BpaYel U MHTEPEC K TEMe.

Llesb: U3yunTb, KaK YacTo POCCUIACKWE BPaYM UCMONL3YIOT JOCTYMHbIE COLMabHbIE CETU 1S TOrO, YTobbl LenuThes C Kon-
neramu UHGopMaLmeid, NoY4eHHON B X0[ie Hay4YHbIX KOH(EpPeHLMIA.

Memodsi: npoBeiEH MOMCK NOCTOB 3a NocneaHue 4—12 Mec B poccuitckux coucetsx: «BKoHTakTe» (vk.com), «BpaunP®»
(vrachirf.ru), «[loktop Ha pabote» (doktornarabote.ru) no KtoueBbIM CNOBaM: «[OKNAA», «KOHPEPEHLMSA», KKOHTPECC»,
«CUMMO3NYM», «MeAMUMHCKasA KoHdepeHuus». OTbop 3anuceit npoBoamnca no KiwoyeBbIM crioBaM. OTobpaHHble 3anucu
ObinK pacnpedeneHbl Mo 6 KaTeropuaAM (aHOHChI KOHbepeHUMIA; CO0BLLEHNS 0 NpOLLeALIMX KOH(DepeHUMAX be3 pacKpbiTus
cofiepKaHus A0KNafo0B; npodeccMoHanbHble XYpPHATUCTCKME penopTau, packpbiBatoLLme COAepXaHue JOKNafo0B; coobiue-
HWS OT Bpayen, pacKpbiBaloLLMe CoAepIKaHue AOKNaAO0B; BUAEO AOKIAf0B C pacKpbiTUEM TeMbl; BUAEO A0KNafoB bes pac-
KpbITWA COAEpIKaHNA JOKNaAa) U nepecymnTaHbl (Bcero npoaHanusuposaHo 1373 nocta). Mpu 3toM ocoboe BHUMaHWe yaeneHo
KaTeropuu «coobLLeHUs 0T Bpayen, pacKpbiBaloLLiMe COAEpXHaHNe HEKOTOpbIX BblbpaHHbIX YacTen AoKNaaa, haKToB M aew,
NpefCTaBNieHHbIX B JOKNaAe», TaK KaK OHa AAET NosiesHyl MHGOopMaLmio ¢ KOHdEepeHUUA U NOBOL, AUCKYTUPOBaTh B KOM-
MeHTapusax. TakKe NpoaHanu3vpoBaHbl UCCNeL0BaHUsA Ha 3Ty TEMY, BbINOJHEHHbIE aBTOpPaMM U3 ApYriX CTpaH, U NpoBeAEHO
CpaBHEHWE C HALUMMK pesynbTaTaMu.

Pe3ynbsmamei: npoaHanusupoBatbl 1373 nocta (Mouck npousBeAéH N0 KIOYEBLIM C/10BaM), U3 KOTOPbIX 65 OTHOCMIUCD
K KaTeropum «coobLueHmMs 0T Bpayew, pacKpbiBaloLLme COAepHaHe HEeKOTOPbIX BblIOpaHHbIX YacTell AoKnaga, haKToB U Maew,
NpefcTaB/ieHHbIX B AOKNAfe» U PacKpbiBanu COAEPHaHWe [OKIIAf0B Ha POCCUACKUX MeULIMHCKUX KoHepeHumsax. Konnue-
CTBO TaKMX NOCTOB Maso, HO OHWU UHTEPECYIOT Bpayeii (boNbLLOe KOIMYECTBO MPOCMOTPOB, AECATKW KOMMEHTApHUEB MOJ, HUMM).
[ing cpaBHeHWs: B ApYrux CTpaHaX YMCNO TaKUX COOBLLEHMI MOXET UCHMCNATLCA COTHAMM TOMTbKO Ha OJHOM KOH(epeHUuu.
Wcxops u3 3apybexkHoro onbiTa, MOXHO CKasaThb, YTO 0BCYXaeHMe CoAepxaHWs AOKIAf0B B COLICETAX MOMOraeT He TOJIbKO
PacnpoCTPaHEHMIO HOBBLIX 3HaHWW, HO M COBMECTHOMY 0By4YeHWI0 U B3aMMOLENCTBUIO BPayeld, YTo CnocobcTByeT reHepaumm
Mofie3Horo Martepuana, MpoLlefiLero paBHOMPaBHY0 3KCnepTu3y. BbigeneHbl crefylolme BO3MOMHbBIE MPUYMHBI Masoro
uMcna TaKuX MOCTOB B POCCUWCKMX COLICETAX: B OCHOBHOM C006LLEHNs U 0bCYXAeHWe MPOMCXOAAT B MPOGheccUoHabHbIX
BpauebHbIx couceTsx («Bpaun PO», «[lokTop Ha paboTex); 3apybexHble OpraHM3aTopbl aKTUBHO CTUMYSIMPYHOT YYacTHUKOB
K MCMONb30BaHMI0 CoLCeTel C XeluTeraMu KOHQepeHLM; MHOTOMUIJIMOHHAA aH0A3bluHas ayauTopus CTUMYNMpYeT CBOMM
OTKJ/IMKOM aBTOPOB NucaTb 60/bLue NOCTOB.

3ars0yeHue: Bpaun 04eHb PeKO LEeNATCH B POCCUACKUX coLCceTsX haKTamu, NpeaCcTaBAeHHbIMU Ha POCCUACKUX Hay4HbIX
MeJMLIMHCKUX KoHbepeHuumsx. [py 3ToM nonb3oBaTeNiv coLceTeli NPoSBASIOT CYLIECTBEHHBIA MHTEPEC K 3TUM 3amuCcaM U aK-
TUBHO MX 06y aatoT. M3yyeHue faHHOro GeHOMeHa NO3BOUT OLEHUTb M 3P DEKTUBHO MCMONb30BaTh ero 0bpa3oBaTesbHbIN
noTeHLman.

KnioueBble cnoBa: MeauULMHCKKE KOH(bEpEHLI,MVI; coumanbHble CeTHU; HayuyHoe o0LLeHne; MeANLIMHCKOe 06pa303a|-w|e.
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Medical scientific conferences and social networks:
How Russian physicians share professional
knowledge?

Alexandr E. Alfimov, Anzhelika A. Trofimova, Arseniy A. Matvienko,
Marina V. Kodalaeva

I.M. Sechenov First Moscow State Medical University, Moscow, Russian Federation

ABSTRACT

BACKGROUND: Physicians who attend international conferences cover their content on social media. Such posts generate
an active response and discussion in the comments involving other physicians. Attending all conferences when they are held
simultaneously is impossible; therefore, brief communications that capture the essence of a missed presentation are in demand,
generate an immediate response, and quickly raise awareness of new clinical research and scientific data. This phenomenon
was not studied in Russia. However, the posts were analyzed and the activity and interest among Russian physicians were
evident.

AIM: To investigate how frequently Russian physicians use available social networks to share information from scientific
conferences with their colleagues.

METHODS: The search for posts for the last 4—12 months in Russian social networks such as VKontakte (vk.com), VrachiRF
(vrachirf.ru), and Doctor na rabote (doktornarabote.ru) by “report”, “conference”, “congress”, “symposium”, and “medical
conference” keywords was conducted. The selected recordings were classified into 6 categories (conference announcements;
reports of past conferences without disclosing the content; professional journalistic reports, disclosing the content; reports
from physicians, disclosing the content; videos of reports with disclosure; videos of reports without disclosure) and counted
(1373 posts in total). However, the category “Reports from physicians revealing the content of some selected parts of the report
and facts and ideas presented in the report” was given special attention due to useful information from the conferences and a
reason to discuss in the comments. In addition, relevant studies by authors from other countries were analyzed and compared
with our results.

RESULTS: A total of 1,373 posts (searched by keywords), of which 65 were in the category “Reports from physicians
revealing the content of some selected parts of the report and facts and ideas presented in the report” was reviewed. The
number of such posts is limited; however, this information is of interest to physicians (high number of views and dozens
of comments). By comparison, the number of such messages in other countries may reach into the hundreds at a single
conference alone. Based on foreign experience, the discussion of the reports on social networks helps both to spread new
knowledge and facilitate joint learning and interaction among physicians, which contributes to the generation of useful material
that passed peer review. Possible reasons for the low number of such posts on Russian social networks are as follows: mostly
messages and discussions take place on professional social networks (VrachiRF and Doctor na rabote), foreign organizers
actively encourage participants to use social networks with conference hashtags, and the multimillion-speaking English-
speaking audience encourages authors to write more posts with their feedback.

CONCLUSIONS: Physicians quite rarely share facts presented at Russian scientific medical conferences on Russian social
networks. However, users of social networks show considerable interest and actively discuss such posts. The study of this
phenomenon will enable the assessment and effective use of its educational potential.

Keywords: medical conference; social media; science communication; medical education.
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lporpaMMHbIA MOAYNb ANA AMArHOCTUKK ONyXoseu
ronosHoro Mosra Ha MPT-usobpa)xeHusx

B.H. Tyunnos', A.10. Netarun’ 2, E.B. AMenuna', M.E. AMenni®,
E.H. Nasnosckuit', C.K. Fonywwko'

" HoocvbupcKmil rocynapcTBeHHbil yHuBepeuTeT, Hosocubupcek, Poccuiickas Menepauns

2 Hay4HO-MCCIEA0BATENBCKUI MHCTUTYT KIMHUYECKO W 3KCTIEPUMEHTANBHON iMdonorum — punuan OefepanbHoro UCCefoBaTeNbCKOro LieHTpa
«MHCTUTYT umMTONOrMM M reHeTMkM CubMpcKoro oTaeneHns PoccuiicKoii akapemum Hayk», HoBocubupck, Poccuiickas Qepepauvs

3 DenepanbHblit LEHTP Helipoxupyprum, Hosocubmpck, Poceuiickas Mepepauns

AHHOTALIMA

Ob6ocHoeaHue: OCHOBHOW NPUYMHON NSt pa3paboTKU U BHEAPEHUS TEXHOOMMIA UCKYCCTBEHHOTO MHTeNneKTa (M) B Helt-
POOHKOMIOTWM ABNSAETCA LUMPOKas pacnpocTpaHEHHOCTb onyxosiei ronosHoro Mosra — Ao 200 cnyyaes Ha 100 Thic. Hacene-
HWA. YacToTa BCTpEYaeMOCTM NePBUYHONO oyara B rosioBHOM Mo3re — 5—10%, Ho y 60-70% yMepLumMX OT 3/10Ka4eCTBEHHbIX
HOBOODpa30BaHWiA 0bHapYKMBAIOTCA MeTacTasbl B FOJIOBHOM Mo3re. MarHUTHo-pe3oHaHcHas ToMorpadmsa (MPT) — Haubo-
flee pacnpoCTPaHEHHbIA METOL NepBUYHON HEMHBA3WUBHOM OMArHOCTUKM OMyXOJIel rofloBHOTO MO3ra U KOHTPONS AMHAMMUKK
3aboneBanms. 0HUMM U3 CaMbIX CIIOXHBIX 3334 B 3TOW 0611acTy ABNAIOTCA KnaccuuKaLms TUMOB OMyXOJiel U OMpeAeNeHne
K/IMHUYECKUX NapaMeTpoB (pa3Mep M 06bEM) Ans NpoBeLeHMs, LUArHOCTUKM W iedebHbIX npoLeayp, B TOM YKUCTe OnepaLvu.

Lleste: paspabotatb nporpaMMHbIM Mogysb ana auddepeHUManbHol AUarHOCTUKM HoBoobpa3oBaHWUiA rof0BHOMO Mo3ra
Ha MPT-u306paxeHusx.

Memodsi: nporpaMMHbI i MoflyNb OCHOBaH Ha pa3paboTaHHOM Habope paHHbix — Siberian Brain Tumor Dataset (SBT),
B KOTOPOM cofieputca uHdopMaums o 6onee 1000 naumeHTOB HeMpOXUPYPrUYECKOr0 MPOdMNs € NOTHOCTbIO BepudULMpO-
BaHHbLIMW NOCTOMNEPALMOHHBIMU JMarHo3amu (TUCTONIOMMYECKU U UMMYHOTUCTOXMMUYECKM). ICTOUHMKOM AaHHBIX AN1S UcCneo-
BaHWiA 1 pa3paboTku aenseTca OefepantHbI LEHTp Helpoxmpyprum (. HoBocmbupck). B ocHoBe nexart AByX- U TPEXMepHbIe
MOZLLENIM KOMMBLIOTEPHOrO 3peHns C npeaBapuTenbHoi 06paboTkoii faHHbIX MPT-nocnenoBaTenbHOCTH, BKIOYEHHBIE B Na-
KeTbl: NpefKoHTpacTHoe T1-B3BeleHHOe M306paxeHue, MOCTKOHTpacTHoe T1-B3BeLLeHHOe U300paxeHue, T2-B3BeLLEeHHOE
n3obpaxeHnue, T2-B3BeLLeHHble 306paXKeHMs C TEXHONIOMMEN MHBEPCUM-BOCCTAHOBIIEHNS € 0cnabieHneM CUrHana oT ua-
KocTu. [laHHble MoJeny No3BOJIAIOT C BbICOKOW TOYHOCTLIO 06HApYKMBaTb M pacno3HaBaTb 4 TMna HoBO0Opa30BaHWiA: MEHWH-
rMoMa, HeBpMHOMa, rNMobNacToMa M acTpoOLMTOMA, a TaKXKEe CErMeHTUPOBATb U BbIAENATb KOMMOHEHTbI U pa3Mepsl: ET (YacTb
onyxonu, nornowatowas Gd-copepxawmii Kontpact); TC (tumor core — agpo onyxomm) = ET + Necr (Hekpos) + NenTu;
WT (whole tumor — onyxonb uenukoM) = TC + Ed (neputymMopanbHblii OTEK).

Pe3synbmamei: pa3paboTaHHbIN NpOrpaMMHbIA MOAY/b [EMOHCTPUPYET BbICOKME pe3ynbTatbl cerMeHTauum Ha SBT
no MeTpuke Dice ansa obnacren ET 0,846; TC 0,867; WT 0,9174; Sens 0,881 u Spec 1,000. [poBeaeHa anpobaums u npoBepka
Ha MexayHapoaHoM KoHkypce BraTS Challenge 2021. Ha TectoBoM Habope AaHHbIX monydeHbl 3HaueHus DiceET 0,86588;
DiceTC 0,86932 u DiceWT 0,921, yto no3sonuno paspaboTaHHOMy MPOrpaMMHOMY MOAYMO BOWTU B LAECATKY JIMOEPOB.
Mo KnaccuuKaLmMm NoyyeHHbIE pe3ynbTaTbl LEMOHCTPUPYIOT HE TONBKO BbICOKWE MOKa3aTenu TouHocTu fo 92% npu aHa-
nm3e naumeHToB (M go 89% npu aHanM3e CpesoB), HO U OYEHb BLICOKUW MOTEHLUMAN, @ TaKKe MepcnexkTuBy Ana byayimx
UccnefoBaHui B 3Tol obnacTu.

3arnoyeHue: paspaboTaHHbIM NPOrPaMMHBIA MOAY b MOXET BbITb UCMONb30BaH AN1S 00yYEHMs CMELManiCcToB U B KIU-
HWUYECKOW AMarHOCTUKe.

KnioueBble cnoa: MPT; HelMpOOHKONOTUS; KOMMbIOTEPHOE 3pEHME; CErMEeHTaLMs ONyXonu; KnaccuduKauus onyxonei
TOJIOBHOTO MO3ra.
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ABSTRACT

BACKGROUND: The main reason for the development and implementation of artificial intelligence (Al) technologies in
neuro-oncology is the high prevalence of brain tumors reaching up to 200 cases per 100,000 population. The incidence of a
primary focus in the brain is 5%—-10%; however, 60%-70% of those who die from malignant neoplasms have metastases in
the brain. Magnetic resonance imaging (MRI) is the most common method for primary non-invasive diagnosis of brain tumors
and monitoring disease progression. One of the challenges is the classification of tumor types and determination of clinical
parameters (size and volume) for the conduct, diagnosis, and treatment procedures, including surgery.

AIM: To develope a software module for the differential diagnosis of brain neoplasms on MRl images.

METHODS: The software module is based on the developed Siberian Brain Tumor Dataset (SBT), which contains information
on over 1000 neurosurgical patients with fully verified (histologically and immunchistochemically) postoperative diagnoses.
The data for research and development was presented by the Federal Neurosurgical Center (Novosibirsk). The module
uses two- and three-dimensional computer vision models with pre-processed MRI sequence data included in the following
packages: pre-contrast T1-weighted image (WI), post-contrast T1-WI, T2-WI, and T2-WI with fluid-attenuated inversion-
recovery technique. The models allow to detect and recognize with high accuracy 4 types of neoplasms, such as meningioma,
neurinoma, glioblastoma, and astrocytoma, and segment and distinguish components and sizes: ET (tumor core absorbing
Gd-containing contrast), TC (tumor core) = ET + Necr (necrosis) + NenTu, and WT (whole tumor) = TC + Ed (peritumoral edema).

RESULTS: The developed software module shows high segmentation results on SBT by Dice metric for ET 0.846, TC 0.867,
WT 0.9174, Sens 0.881, and Spec 1.000 areas. The testing and validation were done at the international BraTS Challenge
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2021 competition. The test dataset yielded DiceET 0.86588, DiceTC 0.86932, and DiceWT 0.921 values, placing the developed

software module in the top ten. According to the classification, the results demonstrate high accuracy rates of up to 92% in

patient analysis (up to 89% in slice analysis), a very high potential, and a perspective for future research in this area.
CONCLUSIONS: The developed software module may be used for training specialists and in clinical diagnostics.

Keywords: MRI; neuro-oncology; computer vision; tumor segmentation; classification of brain tumors.
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PeHTreHonoruyeckmue NpU3HaKu BPOXKAEHHbIX
AnadparManbHbIX rpbiXK Y AOHOLIEHHbIX
HOBOPOXX/,EHHbIX

H.0. Xananuesa', C.3. Mapaesa?

! HayuHo-1cCRe0BaTeIbCKUA MHCTUTYT NeanaTpum uMenn Kiobpsl Oapamxesoit, baky, Asepbaixanckas Pecnybinka
2 Asep6anKaHCKMA MeaMUMHCKIA yHuBepcuTeT, baky, AsepbaiimaHckas Pecnybnmka

AHHOTALINA

06ocHosaHue: B NepBOHAYaNbHON ANArHOCTUKE, JIeYeHUM 1 NOCeAytoLL el OLEHKe BPOXKAEHHBIX AMadparManbHbIX Mpbik
KJTIOYEBYI0 POSib UTPaeT BU3yanu3upyloLlas OLeHKa u3obpaxenuid. PeHTreHorpadmsa rpyoHoM KeTKKU No-npexHeMy umeeT
Bonbluoe 3HaueHWe [ HOBOPOXAEHHBIX AETel 13-3a €€ NMOBCEMECTHOW LOCTYMHOCTU W OTHOCWUTENIHOM NPOCTOTHI BbINOA-
HeHuA.

Lleste: BbISBUTL PEHTTEHONOMMYECKUE NPU3HAKW, ONPEAENAILLME BPOXKAEHHbIE AnadparManbHbIe MPbIXU, Y LOHOLLEHHbIX
HOBOPOXAEHHBIX AETEMN.

Memodei: vccnegosaHue npoBoaunock B HayuHo-uccnefoBaTenbcKoM MHCTUTYTe neamatpum umenn K. QMapagkesoi.
lpynny uccnefoBaHUA COCTaBUAM 7 [LOHOLIEHHBIX HOBOPOXAEHHLIX AeTeil ¢ AadparmanbHoi rpeixei. BceM aetsaM npoBo-
ONAW peHTreHorpadumio opraHoB rpyaHoM KneTku. B rpynne cpaBHenus 6binn 18 peteint 6e3 BPOXKAEHHBIX aHOManMM fObixa-
TENbHOM CUCTEMBI.

Pesynemamel: BpoXAEHHbIE AuadparManbHble FPbKM BO3HUKAKT B NpoLecce BHYTPUYTPOBHOro paseuTvA U B HalleM
UccnefoBaHUM BCTPEYATUCh Y HOBOPOXAEHHBIX, POAMBLUMXCS B CPOK. Y HOBOPOXAEHHBIX Yallle BCTPEYAIOTCS MPbIKU NULLe-
BOAHOr0 0TBepcTMs Anadparmbl. Bropoe MecTo no YacToTe 3aHMMAKOT rpbixku COBCTBEHHO Avadparmbl. [pbiKM nepegHero
oTAena avadparmbl Y HOBOPOMLEHHBIX BCTPEYAKOTCS UCKIOUMTENBHO peaKo. bpoHxu BusyanusupoBanuck y 50% poHoLWEH-
HbIX C AvadparManbHbIMu rpbixamm (x?=27,329; p <0,001). HapylueHue LenocTHOCTV avadparMbl BU3yanm3npoBasnoch y BCex
[OHOLLEHHBIX NaLMEeHTOB ¢ AnadparManbHoi rpbixeit Uy 20% AOHOLLEHHbIX HOBOPOXAEHHDIX C BPOXAEHHBIMU aHOMaNMAMH
(p <0,007). Y 3TuX e NauWeHTOB Ha PeHTreHorpaMMe Obifin BUAHBI JENYAOK U (MNK) KULLEYHbIE NETNW B IPYLHON NOJOCTY.

3aksoyeHue: peHTreHoorMYecKas KapTuHa amadparManbHoON rpbixy XapaKTepU3yeTcs YMeHbLUEHWEM 00bEMA NETKMX,
HapyLueH1eM BU3yann3aumu 6poOHX0B, HapyLLEHWEM LeIOCTHOCTM AvadparMbl, HapyLLEHEM YETKOCTW KOHTYpPOB AuadparMbl,
HanMuMeM XenyaKa / KULWEeYHbIX NeTeNb B rpyAHON NOMOCTY.

KnioueBble cfloBa: [OHOLUEHHbIE HOBOPOXAEHHbIE; PEHTrEHONOMNYECKOe WCCNeA0BaHMe; MEBPONYSbMOHANbHbIE
3abonesaHus; auadparManbHble rpbixku.
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X-ray signs of congenital diaphragmatic hernias
in term newborns

Nargiz F. Khanaliyeva', Sabina Z. Garayeva?

! Scientific Research Institute of Pediatrics named after Kubra Farajova, Baku, Republic of Azerbaijan
2 Azerbaijan Medical University, Baku, Republic of Azerbaijan

ABSTRACT

BACKGROUND: Imaging plays a major role in the initial diagnosis, treatment, and subsequent assessment of congenital
diaphragmatic hernias. Chest X-ray is still of great importance in newborns due to the availability and relative ease of use.

AIM: To reveal radiological signs determining congenital diaphragmatic hernias in term newborns.

METHODS: The study was conducted at the K. Faradzheva Research Institute of Pediatrics. The study group consisted of
7 term newborns with diaphragmatic hernias. All children underwent chest X-ray. The comparison group included 18 children
without congenital anomalies of the respiratory system.

RESULTS: Congenital diaphragmatic hernias, which occur during intrauterine development, were found in term newborns
in our study. Hernia of the diaphragmatic esophagus is more common in newborns. Hernia of the diaphragm is the second
most frequent, while hernias of the anterior diaphragm in newborns are extremely rare. The bronchus was visualized in 50% of
term newborns with diaphragmatic hernias (x>=27.329; p <0.001). Impaired diaphragmatic integrity was visualized in all term
patients with diaphragmatic hernias and in 20% of those with congenital anomalies (p <0.001). In the same patients, X-ray

showed the stomach and/or intestinal loops in the thoracic cavity.
CONCLUSIONS: The radiological picture of a diaphragmatic hernia is characterized by a decreased lung volume, impaired
visualization of the bronchi, impaired diaphragmatic integrity, impaired clarity of diaphragmatic contours, and the presence of

stomach/intestinal loops in the thoracic cavity.

Keywords: term newborns; X-ray; pleuropulmonary diseases; diaphragmatic hernias.
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JMCKPUMUHALMUA UCKYCCTBEHHOI0 MHTENIEKTA
B MeAuLUHe

M.I10. XoMsKkoB

Poccuitckuit HaumoHanbHBIl UccneoBaTeNbCKU MeMUMHCKMIA yHuBepcuTeT uMenu H.W. Muporoea, Mocksa, Poccuitckas ®epepauuns

AHHOTALIMA

B HacTosLlee BpeMs UCKycCTBEHHbIA UHTENNEKT (VW) urpaeT BaxHyHo posib B pasnnyHbIX 0611acTsix B Ka4ecTBe OCHOBHOMO
paboTHMKa UK NOMOLLHMKA, 0C0BEHHO B 3ApaBoOXpaHeHUH. CKYCCTBEHHBI MHTENNEKT 00nafaeT MHOXECTBOM hyHKLMA,
KOTOpble OH MOET BbINOMHATbL Jaxe Jlyulue, YeM YenoBeK, 6narofaps BbICOKOW CKOPOCTW KOMMUAALMM BONbLIOTO Konnye-
CTBa AaHHbIX U3 pa3nuyHbIX UCTOYHMKOB [WHTepHeT, Electronic health record (EHR) v 1.4.], 4To noBbilwaeT Npon3BoAUTENb-
HOCTb TPyAa Bpayeil.

MeHee obcyxaaeMoid, HO He MeHee BaHOI NpobneMoi ABNAETCA AUCKPUMUHALIMW UCKYCCTBEHHOTO MHTEJIIEKTa B 3[pa-
BOOXPaHEHUW: Bpauu, Ha KOTOPbIX NIEXMT bobLUas 0TBETCTBEHHOCTb, HE MOTYT nonaratbes Ha W, nockonbKy cTrankuBarotca
C PAAOM YSA3BUMOCTENA.

Bo-nepsbix, W cobupaeT orpoMHble MaccuBbl AaHHBIX WM, HECMOTPA Ha TO YTO OH He aBTOHOMEH W KOHTPOSIUPYeTCS one-
paTopoM, He rapaHTUpyeT 6e30WMBOUHBIN pe3yNibTaT, TaK KaK MOXET CbIrpaTb pPoJib YENOBEUECKUI (HaKTop, KOTOpbIi byneT
MCTOYHMKOM HeTouHocTen B pabote. CnepoBaTtenbHO, CYLLECTBYET BBICOKMIA PUCK UCMOMb30BaHUA HEKAQYeCTBEHHBIX AaHHbIX
B npoLecce AanbHEeWLLEero NpUHATUA pelueHuid. OlmnbKK, npeapaccy kv (STHUYECKWe, reHAEepHbIe, BO3PAcTHbIe, COLMaNbHbIe
U p.) u npobenbl B laHHbIX YXYALAKT pesynbTaThl pabotel A, uto npuBoauT, HanpuMep, K AUCKPUMMHALMM MEHBLUMHCTB,
Ha3HauYeHMI0 UM HeTouHOro nedeHus. Kpome Toro, UM MoxkeT feiicTBOBaTL HEITUYHO MM [aXe HapyLlaTh 3aKOoHbI (Hanpu-
Mep, yactb VI, pasgen 1557 3akoHa CLUA o gocTynHOM MeAMUMHCKOM 06CYXMBaHWM, 3ampeLualoLiero SUCKPUMUHALMI0
Mo MPM3HaKy packbl, UBeTa KOXM, HALMOHANBHOMO MPOMCXOXKAEHUS, MOMa, BO3pacTa WiIM MHBANMGHOCTU B HEKOTOPbIX MpO-
rpaMMax 1 MeponpusTUsaX B 0bnactv 34paBooXpaHeHus).

Bo-BTopbiX, M/ MOXHO Ha3BaTb CKPbITHbIM WU3-3a HEONPELENEHHOCTV aNropUTMOB. 3TO 03HAYAET, YTO HUKTO He MOXET
006BACHUTL, KaKk 1 noyeMy MW npuHsan Takoe peluenue (no cnoeam [xyauu Mepn B npousseseHnn «KHUra noyeMy»), noatoMy
Bpauu He MOryT NpoBepuUTb (aKTbl U yOeanTLCS, YTO aHaNM3 BbINOJHEH NPABUILHO W CAENaH BEPHLIN BbIBOA.

Heobxonumo npusHaTh CyllecTBOBaHWe TPYAHOCTel B pelleHnn nocpeactsoM MU npobneM peanbHoro Mupa, Kotopble
He MOryT BbITb peLleHbl C NOMOLLbI GOopManbHbIX, MaTeEMaTUHECKUX NPaBUN JIOTUKK, B TO BPEMS KaK JIOAM [enaloT 310 Xo-
poLUo (HanpuMep, eCTECTBEHHBIN A3bIK, pacrno3HaBaHWe 1L U T.4.).

MoxHo yTBepx#aath, 4to MW obneryaet paboTy MeauUMHCKUX pabOTHMKOB, OAHAKO OH MMEET MHOXECTBO HEPELUEHHDBIX
npobnem, KoTopble BBOAAT Bpayel B 3abnyXaeHWe U cnocobCTBYIOT NPUHATUIO HEBEPHBIX PELLEHMIA.

KnioueBble cnoBa: 3[1paB00XpaHeHKe; MCKYCCTBEHHbIVI MHTENNEKT; AUCKPUMUHALMA; AaHHbIE.
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Discrimination of artificial intelligence in healthcare
Michael Yu. Khomyakov

N.I. Pirogov Russian National Research Medical University, Moscow, Russian Federation

ABSTRACT

Currently, artificial intelligence (Al) plays an important role in various fields as a primary worker or assistant, especially in
healthcare. Al has many functions that can be performed even better than humans do due to the high speed of compiling a large
amount of data from various sources (Internet and electronic health records), which increases the productivity of doctors. Less
discussed, though equally important, is the discrimination of Al in healthcare. Doctors, who have a lot of responsibility, cannot rely
on Al due to multiple vulnerabilities. First, Al collects huge amounts of data. However, Al does not guarantee error-free results,
despite its non-autonomy and operator control, since human factors can play a role, becoming a source of inaccuracy. Therefore, a
high risk of using poor quality data in further decision-making processes exists. Errors, biases (ethnic, gender, age, and social), and
data gaps worsen Al outcomes, leading, for example, to discrimination against minorities and inaccurate prescriptions. In addition,
Al may act unethically or even violate laws (e.g., Title VI, Section 1557 of the Affordable Care Act, which prohibits discrimination by
race, color, national origin, sex, age, or disability in certain healthcare programs and activities).

Secondly, Al may be called secretive due to the indeterminacy of the algorithms. This means that no one can explain how
or why the Al reached this or that decision, as stated by Judea Pearl in The Book of Why: The New Science of Cause and Effect.
Therefore, doctors cannot check the facts and make sure that the analysis is done correctly and the conclusion is accurate.
Difficulties in solving real-world problems using Al that cannot be solved by formal and mathematical rules of logic as humans
do (e.g., natural language and face recognition) must be recognized. Al makes the work of medical professionals easier,

however, posing many unresolved problems that mislead doctors and contribute to wrong decisions.

Keywords: healthcare; artificial intelligence; discrimination; data.
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BosMoxxHocTb npumeHeHusa IKI-nartrepHoB
BereTaTUBHOM AUCPYHKLUM B AUArHOCTUKE
aBTOHOMHOM HeMponaTuM y 60NbHbIX caxapHbIM
auabetoM 2-ro TMna

C.A. LLapos, A.A. YcaHoBa

HauvoHanbHbIN uccneoBaTenbckuit MopaoBcKuiA rocynapcTBeHHbIN yHuBepeuTeT M. H.I. Orapésa, CapaHck, Poccuiickas ®epepauns

AHHOTALIMA

CaxapHbl auabet 2-ro TMNa NpefACTaBNseT CEPbE3HYI0 Yrpo3y AN COCTOSHUA 3[0POBbA NIOAEN no BceMy Mupy. HecMo-
TPA Ha aKTUBHOE BbISBIEHWE U KECTKWE Mepbl N0 KOHTPOJIO U NieueHnto auabeTta, 310 COCTOSHME BEAET K BO3HUKHOBEHMIO
Lenoro psaga ocnoxHeHuin. OBHO U3 HUX — aBTOHOMHas HeMponaTus, KoTopas NPUBOAUT K aBTOHOMHOI AeHepBaLym CepaLa,
accouMMpoBaHHOM C MOBbILLEHHBIM PUCKOM BO3HUKOBEHMS 6e36051eBOM ULLIEMMM MUOKApA U BHE3AMHON CEPAEYHON CMEepTU.
OpHaKo Bo3MoXHa ux LMdpoBas BepudmKaumsa npu nomoLy HaxoxaeHus 3KM-naTrepHoB aBTOHOMHOW AUCHYHKLMU.

0606LLeHbI MMELOLLMECS NIUTEPATYPHbIE UCTOYHUKY, NOCBALLEHHbIE IKM-naTTepHaM aNeKTpUYECKOH HeCTabUNbHOCT MUO-
Kappa, KoTopble 0TpaxaloT aBTOHOMHYI0 AUCHYHKLIMIO MUOKapAa.

MpoBefgH nuTepaTypHbIi 0630p HayuHbIX TpyAaos no npobneme 3KM-AUarHOCTMKM aBTOHOMHOW AMCHYHKLMM MUOKapAa
y BOMbHBIX caxapHbIM AMabeToM 2-ro TMna 3a nocnegHue 5 NieT Ha ocHoBe fAaHHblx PubMed n eLIBRARY.

CywectsytoT pasHble JKI-naTTepHbl, OTpaKalowme BereTaTMBHylo AMchyHKUMIo. Hanbonee pacnpocTpaHEHHLIM ABNA-
eTCcA U3ydyeHue BapuabenbHOCTM CEpAEYHOr0 pUTMa, B OCHOBE KOTOPOrO NIEXWT MaTeMaTUyeckuii aHanus uxtepeanos RR.
Mpn 3TOM NpUMEHAKOTCA NpOCTelilMe NepeMeHHbIe, NO3BONSAIOWME NOAYYMTL PAL CTAaTUCTMYECKMX nokasatenei: SDANN,
RMSSD, NN50, pNN50. HoBbIM 1 ManousyyeHHbIM 3KI-natTepHOM aBTOHOMHOM AUChYHKLMM ABNIAETCS TYpOYNeHTHOCTb cep-
AeyHoro putMa (TCP). Mopa Heit NOHMMAIOT KPaTKOCPOYHOE W3MEHEHWe pUTMa, Pa3BMBAIOLLIEECS B OTBET HA XKEeNyA0YKOBYIO
3KcTpacuctony. Benep, 3a 3KCTpacuCToNON BO3HWKAET KOPOTKUW 3MW304, CUHYCOBOW TaxMKapauW MPOACIIKUTENBHOCTBIO He-
CKOJIbKO CepLeyHbIX LMKIIOB, KOTOpbIA CMeHseTcs Bonee MINTENbHBIM 3NM3040M Gpagukapaun. B ocHoBe yKasaHHBIX KO-
nebaHui 4acToTbl CepAeYHbIX COKPALLEHMI IeXUT bapopedneKTopHas KOMNEHCAUMA BHYTPUCEPAEYHBIX FEMOAMHAMUYECKUX
u3meHenuit. [ina xapaktepuctuku TCP oueHMBalT aBa napaMeTpa: Hauano TypOYNeHTHOCTM M HaKIOH TypbyneHTHOCTW.
CneunduyHbIM MapKepoM aBTOHOMHOM AMCHYHKLMM ABNSETCA CKOPOCTb BOCCTaHOB/IEHWA CEPAEYHOr0 puTMa nocse fo3u-
POBaHHOM (M3M4ecKom Harpysku. lpu 3ToM cKopoCTb BOCCTaHOBNEHMS MeHee 12 ynapoB 3a NepBylo MUHYTY accoLMMpoBaHa
C MOBbILLEHHBIM PUCKOM CMEPTM OT BCEX MPUYMH, @ CHUMEHME CKOPOCTW BOCCTaHOBJIEHUS! MeHee YeM Ha 40 ynapoB 3a 2 MuH
0Ka3a/10Cb CUbHBIM HE3aBUCUMbIM (HAKTOPOM pUCKa CMEPTU OT BCEX MPUYMH.

CnepyeT 0TMETUTb, YTO B OCHOBE BCEX OMUCaHHLIX MOKa3aTesel NeXuT AucbanaHc B TOHYCE CUMMATMYECKOW U napa-
cuMnartuyeckon cucteM. MNo3ToMy KpoMe caxapHoro auabeta 2-ro TMna CyLecTBYeT PUCK-CTPaTUGMKALMOHHAA 3HAUYUMOCTb
MapKepoB BEreTaTMBHOM AMCHYHKLMM NpY LLUMPOKOM CMEKTpe NaToforuid: A3BeHHOW D0Ne3HM, Xe4HOKaMeHHON BonesHwm,
TMNepPTOHMYECKOI BONE3HM, XPOHWYECKO CEpAeYHON HeLOCTaTOYHOCTH, XPOHWYECKOI 0BCTPYKTMBHOM 601€3HM NIErKMX, OpOH-
XManbHOM acTMe, TUpPeoNnaThsX, aHeMUsX U T.04. 3TUM 0BBACHAETCA BbICOKas YyBCTBUTENBHOCTb JAHHbIX TECTOB, HO MPU 3TOM
UX HebonbLUas NONOXMTENbHASA NPOTHOCTUYECKANA LIEHHOCTb U CNELMPUYHOCTD. [TpoCTOTa BLIMOMHEHUS aHHbIX TECTOB [MK-
TyeT HeobX0AMMOCTb JanbHENRLEro M3yyeHust 0cobeHHOCTEN MapKepOB BEreTaTMBHOWM AUCHYHKLMM Y MALIMEHTOB C CaxapHbIM
AnabeToM 2-ro TWMa, TaK Kak UMEHHO Y HUX 3TW MapKepbl CBA3aHbl C BbICOKMM pUCKOM be3boneBoii uwemun MUoKapaa
W BHE3AMHOIN CEpAEYHON CMEepTM.

B Hactoswwee Bpems cywectByeT pag 3KM-naTTepHoB, oTpadalowmx aBTOHOMHYK AMCOYHKUMIO MUOKappa: Bapua-
BenbHOCTb cepeyHoro puTMa, TypbyNeHTHOCTb CEepAEYHOro pUTMa, CKOPOCTb BOCCTAHOBJIEHMSA CepAeYHOro putMa. bna-
rofaps M BO3MOXHO Ha paHHWX 3Tanax BbISBUTb aBTOHOMHYK HEMpOMaTuio y B0JbHbIX caxapHbIM AuabeToM 2-ro Tuna,
YTO NO3BOJIUT CBOEBPEMEHHO AWMArHOCTUPOBATL 3TO COCTOSIHWE W OCYLLECTBAATL €ro afieKBaTHYH Tepanuio. 0nHako BBULY
HEBBICOKOM cneumduuHocTY TpebyeTcs fanbHelillee WX U3yHeHUe C LieNbio BbISBIEHWA UX 0COOEHHOCTEN NPU KOHKPETHbIX
HO30/10rMYeCKUX opMax.
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Electrocardiographic patterns of autonomic
dysfunction in the diagnosis of autonomic neuropathy
in patients with type 2 diabetes mellitus

Sergey A. Sharov, Anna A. Usanova

National Research Mordovia State University, Saransk, Russian Federation

ABSTRACT

Type 2 diabetes mellitus poses a serious threat to the health of people worldwide. Despite active detection and stringent
measures to control and treat diabetes, the condition leads to a variety of complications, including autonomic neuropathy,
resulting in autonomic cardiac denervation associated with an increased risk of painless myocardial ischemia and sudden
cardiac death. However, digital verification by finding electrocardiographic (ECG) patterns of autonomic dysfunction is
possible.

The available literature on ECG patterns of myocardial electrical instability, which reflect autonomous myocardial
dysfunction, was summarized. A literature review of scientific papers on ECG diagnosis of autonomic myocardial dysfunction in
patients with type 2 diabetes mellitus over the past 5 years was performed using PubMed and eLIBRARY data.

Among different ECG patterns that reflect autonomic dysfunction, the most common is the investigation of heart rhythm
variability, which is based on the mathematical analysis of respiration rate intervals. The simplest variables are used to
obtain a series of statistical indicators such as SDANN, RMSSD, NN50, and pNN50. A new and understudied ECG pattern of
autonomic dysfunction is heart rate turbulence (HRT), which is a short-term rhythm change that develops in response to a
ventricular extrasystole. The extrasystole is followed by a short episode of sinus tachycardia lasting several cardiac cycles,
which is followed by a longer episode of bradycardia. These heart rate fluctuations are based on baroreflex compensation of
intracardiac hemodynamic changes. Two parameters are estimated to characterize the HRT: turbulence onset and turbulence
slope. A specific marker of autonomic dysfunction is the rate of cardiac rhythm recovery after controlled exercise. A recovery
rate of <12 beats per first minute was associated with an increased risk of all-cause mortality, whereas a reduction in recovery
rate of <40 beats per 2 min was found to be a strong independent risk factor for all-cause mortality.

An imbalance in the tone of sympathetic and parasympathetic systems underlies all the described indicators. Therefore, a
risk-stratifying significance of autonomic dysfunction markers in a wide range of pathologies, including peptic ulcer disease,
gallstone disease, hypertension, chronic heart failure, chronic obstructive pulmonary disease, bronchial asthma, thyreopathies,
and anemias apart from type 2 diabetes mellitus, exists. This explains the high sensitivity of tests, while having a low positive
predictive value and specificity. The ease of performing tests dictates the need for further study of the features of autonomic
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dysfunction markers in patients with type 2 diabetes mellitus, since these markers are associated with a high risk of painless
myocardial ischemia and sudden cardiac death.

Currently, several ECG patterns (heart rate variability, HRT, and heart rate recovery rate) reflect autonomous myocardial
dysfunction. The patterns enable early detection of autonomous neuropathy in patients with type 2 diabetes mellitus, which
will allow timely diagnosis and adequate therapy. However, further study is required due to their low specificity to identify the

peculiarities in specific nosological forms.

Keywords: electrocardiography; ECG-pattern; type 2 diabetes mellitus.
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MyTu noBbiweHus 3¢PpeKTUBHOCTU BHeApeHUs
CUCTEM MUCKYCCTBEHHOI0 MHTEJJIeKTa
B MeAULMHCKOWU NpaKTUKe

T.l. ABaueBa, M.A. LLIMoHoBa

PsisaHCKuiIn rocynapcTBeHHBI MeAMLIMHCKUA YHUBEPCUTET MMeHW akapeMuka .M. Maenosa, PsisaHb, Poccuiickas Oepepaums

AHHOTALMA

06ocHoeaHue: Ha MeOMLMHCKOM PbIHKE NPefCTaB/eHbl MHTEPECHbIE PELLEHNS, UCMOMb3YIOLLME TEXHOMOMMN UCKYCCTBEH-
Horo uHTennekTa (MM), KoTopble, 0HAKO, YacTO OCTAlOTCA Ha YPOBHE CTApTanoB WM MPUMEHSITCA JIOKanbHO. Bo3HuKaeT
BOMPOC: Kak1M 06pa3oM J0CTUYb MaKCUMyMa Npu BHeApeHUM cucteM VM B MeaMLMHCKYI0 MPaKTUKY?

Llens: oTBETUTL Ha BOMPOC, NOYEMY, HECMOTPSA Ha BOMbLLIOE KONIMYECTBO CYLLECTBYIOLLMX pa3paboTok B obnactu MU u cu-
CTEM NOALEPIKKM MPUHATUS BPayebHbIX PELLEHMIA, OHWU He UCTOMb3YHTCA TaK JKe LUMPOKO, Kak MeanLMHCKUE MHpOopMaLm-
OHHblE CUCTEMbI, TeNEMeMUMHCKME KOHCYNbTaummu U apyrve IT-pelieHns B 06nacTu 3npaBooxpaHeHus; NpeAcTaBUTL BO3-
MOJHble MyTU NoBbILEHNs 3bdeKTUBHOCTM BHeapeHus cucteM WU n cucteM nopmepyKKu NpUHATUS BPayebHbIX peLueHuit
B paboTe MeAMKOB.

Memodei: TeopeTyeckue 1 obLeHayyHble (aHan3 IMTEPATYPHBIX U MIHTEpHET UCTOYHMKOB MO NpobiieMe UcCe0BaHus,
cuHTe3, 0606LLUeHMe, CpaBHEHWE U CUCTEMATM3aLMA); IMNMpUYeckue (HabniofeHve, becesa, TeCTUpOBaHKe).

Pe3ynemamel: BbiaeneHbl OCHOBHble 6/0Kepbl, NpenaTcTBylowme 3 deKTMBHOMY BHeapeHuto cucteM U B MeauumH-
CKYI0 MPaKTUKY, a TaKKe NpefCTaBeHbl BO3MOXHbIE BapUaHTbI, MPU3BaHHbIE, HA Halll B3NS, NOMOYb B PELLEHUM Crefyto-

Lmx npobnem.

« [lpobnema: HeKOppeKTHbII cbop AaHHbIX. PelueHne: HeobxoauMo bepexHo OTHOCUTBCA K HaKOMEHMIO MaTepuanos,
Ucnonb3yeMblx Ans aHanusa cucteMamu U B MeguumHe u ux obydeHus.
 [lpobnema: HekoMneTeHTHbIE pa3paboTumky. PelueHuns: npurnallatb CTOPOHHUX 3PGEKTUBHBIX CNELMANUCTOB Ui 06-

y4aTb COBCTBEHHBIX.

« [lpobneMa: HenpusiTue MeLMULMHCKAMM paboTHUKaMK U (Mnn) naumveHTamm TexHonoruii M. Peluenns: npoceelenme
B 06,1aCTW ycnewwHoro npuMeHeHus cucteM MM v nopaepKku NpuHATUS BpayebHbIX peLueHni B MeauLmHe; Npusne-

YeHue B KauyecTBe 3KCMEepTOB MPAKTUKYIOLLMX Bpayel Ha 3Tane pa3pabotku koHuenuwn UN-TexHomormu.
3aknoyeHue: npyu cobMOAEHNM YKa3aHHbIX KpUTepueB pa3paboTKM U Ucronb3oBaHus cucteM VW v noaaepxku npu-
HATUSA BpayebHbIX pelieHni IPGEeKT OT UX BHEAPEHUA B MEAMLMHCKYI0 MPaKTUKY OyLeT CTPEMMUTBCA K MaKCUManbHOMY

3HayeHuto.

KnioueBble cnosa: MCKYCCTBEHHbIﬁ MHTEJIIEKT; CUCTEMbI NOAAEPKKN NPUHATNA Bpa‘496HbIX petUEHVII7I; MeauLnHa.
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Ways to improve the efficiency of implementing
artificial intelligence systems in medical practice

Tatyana G. Avacheva, Marina A. Shmonova

Ryazan State Medical University named after academician I.P. Pavlov, Ryazan, Russian Federation

ABSTRACT

BACKGROUND: The medical market offers interesting solutions that use artificial intelligence (Al) technologies; however,
such solutions often remain at the startup level or are used locally. The question is how to achieve the maximum when

introducing Al systems into medical practice.

AIM: To answer the question of why the large number of existing developments in Al and medical decision support systems
are not used as widely as medical information systems, telemedical consultations, and other health IT solutions. Possible ways
to improve the efficiency of implementing Al technologies and medical decision support systems in the work of physicians were

presented.

METHODS: Theoretical and general scientific (analysis of literature and Internet sources on the problem of research, synthesis,
generalization, comparison, and systematization) and empirical (observation, interview, and testing) methods were used.
RESUTLS: The main barriers to the effective implementation of Al systems in medical practice and possible options to solve

the following problems were highlighted.

¢ Problem 1: incorrect data collection. Solution: care must be taken with the accumulation of materials used for the

analysis and training by Al systems in medicine.

 Problem 2: incompetent developers. Solutions: involvement of effective third-party specialists or training one’s own.
« Problem 3: medical workers’ and/or patients’ aversion to Al technologies. Solutions: education in the successful
application of Al technologies and medical decision support systems in healthcare and involvement of practicing

physicians as experts during the Al conceptualization.

CONCLUSIONS: If the above criteria for the development and use of Al technologies and medical decision support systems
are met, the effect of their introduction into medical practice will tend to be maximized.
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