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06ocHoBaHMe HOBOro NOAX0AA K KPUTEPUAM OLLEHKM ekt
A03bl 06/ly4eHMA NaLMEeHTOB NPU KOMMNbIOTEPHOM
ToMorpagum

E.W. Matkesuy" 2, B.E. CuHuubiH? 3, U.B. MBaHoB"

! TocyaapCTBeHHbIi HayuHblit LieHTp Poccuitckoil Depepaumn — DefiepanbHblii MeAMUMHCKWIA B1odU3Ndeckuit LieHTp uMenn AN, BypHassana,
Mockea, Poccuiickas Depepaums

2 [opopcKas KinHuYecKas 6onbHuLa umenn W.B. [lasbinosckoro, Mocksa, Poccuiickas ®enepaums

3 MoCKOBCKMiA rocyaapcTBeHHbIA yHuBepcuTeT uMeHn M.B. JloMoHocosa, Mockea, Poccuiickan ®epepaums

“ Nepsbiit MOCKOBCKMUIA roCYAaPCTBEHHBIN MEAMLIMHCKIIA YHuBepcuTeT uMeHn WM. CeueHosa (CeyeHoBCKuit YHuBepcuTe),
Mockea, Poccuiickas Depepaums

5 [ocynapCTBeHHbIA HayyHO-MCCTIEA0BATESILCKWIA UCTILITATENbHbIA MHCTUTYT BOEHHOM MeamumHbl, CakT-Metepbypr, Poccuiickas ®epepaums

AHHOTALUMA

06ocHosaHue. B nepuop, pe3Koro Bo3pacTaHus Konu4YecTsa UCCNeA0BaHNN C MPUMEHEHUEM KOMMbIOTEpHOI ToMorpadum
(KT) noBbliwaeTcs aKTyanbHOCTb COBEPLUEHCTBOBAHMS METOAO0B KOHTPONA [03bl 06/Ty4eHUs NALMEHTOB B LENSX HemnpeBbl-
LUEHNS PEKOMEHAYEMbIX YPOBHEN.

Llens — npoaHanu3mpoBaTb 3aBUCUMOCTb 3QGHEKTUBHON A03bl NPU KOMMbIOTEPHOWU TOMOrpadun pasnnyHbIX obnacten
Tena oT Macchl NALMEHTA W paccunTaTh CTaHAAPTHY0 3G GeKTUBHYI0 103y AN18 naumeHToB Maccoid 70 Kr u 80 Kr.

Mamepuanel u Memodel. MpoaHanu3upoBaHbl NpoTokonbl KT-UccnegoBaHuii — oaHodasHbix (209 naumeHToB) M MHo-
roasHbix (114 naumeHToB). 3dPEKTUBHYIO [03Y pPacCUMTLIBANM B COOTBETCTBMM C HOPMAM30BaHHLIMU KO3hdULMEHTAMM
ANs Kaxpon obnactu Tena (ronoBa, rpyaHas Knetka, bpioluHas noiocTb U Manbii Tas). 3Ha4eHns cTaHAApTHOW 3 dEKTUBHON
[03bl PacCcynTbIBaNM NYTEM anMPOKCUMALMK AaHHbIX C UCMOMb30BAHNEM JIMHEMHON QYHKUMM 3QDEKTUBHON A03bl OTHOCK-
TeNbHO Macchl Tena AN CTaHaapTHoro naumeHTa Maccon 70 kr wnm 80 kr ans kaxporo Tmna KT-ckaHepa M ckaHupyeMoii
obnactu Tena.

Pesynemamel. YctaHoBneHo, uto npu KT-uccnepoBaHun adekTBHan A03a yBENMYMBAETCA NPOMOPLMOHANLHO Macce
Tena naumeHToB. PaccuuTaHbl M conocTaBlieHbl 3Ha4EHUS cpeaHen 3G heKTBHOWM 403bl, MeuaHHOW IDHEKTUBHON 403, pe-
(hepeHTHbIX AMarHOCTUYECKMX YPOBHEN (M3B) CO CTaHAapTHOM 3¢ deKTMBHOM A0301 (M3B) Npu 0AHO(A3HOI U MHOrodasHoM
KOMMbloTepHoi ToMorpadmu. Bo Bcex cpaBHMBaeMbIX rpynnax 3TM MoKa3aTenn OblM HECKONIBKO Bbille, YEM CTaHAApTHas
3ddeKTMBHAA 1033, ecnu KputepueM bbina Macca 70 Kr, 1 6binm 61M3kK K cTaHpapTHOM 3ddeKTMBHON [03e, ecu KpuTe-
pueM bbina Macca 80 Kr. MNokasaHa BO3MOXHOCTb UCMOJb30BaHMS )1 pacyéTa CTaHAapTHOM 3P hEKTUBHOM [,03bl HE TOJIBKO
AaHHBIX NaLMeHTOB, 0TOBpaHHbIX MO CTaHAAPTHOW Macce Tena, HO M BCEro MaccuBa AaHHbIX METOLOM anmpoKcUMaumu. 31o
MOXET ObITb UCMO/b30BaHO 1S COBEPLUEHCTBOBAHUS PYKOBOASALLMX NPUHLMINOB CPaBHEHUS U CTaHAApPTM3aLmM 03 obyde-
HWA NPU KOMNbIOTEPHOW TOMOrpaduu Y NaLMEHTOB MO U3y4YeHHbIM 0bnacTaM Tena.

3axnoyenue. B uccnefoBaHuM onucaHa MeTOAMKA OLEHKU U cpaBHeHUs A03bl KT-u3nyyeHus Ha npuMepe Byx 6onb-
Hu 1 AByx KT-ckaHepoB ¢ Y4ETOM Macchl CTaHLAPTHOrO MauumeHTa. Pe3ynbTaThl NOKA3bIBAKOT, YTO PacyET W aHanM3 CTaH-
AApTHOM 3 hEKTUBHOW [,03bl NS KaXAoW 0bnacTu Tena BMeCTo cpefHein apdeKTUBHOW [03bl, MeAMaHHON 3 deKTUBHOM
A03bl UM 75-ro KBaHTUNA 3QPEKTUBHON [03bl NOMOraloT boslee KOPPEKTHO CpaBHUBATL pajvauMoHHOe 0bslydeHne B pas-
HbIX MeAMLIMHCKUX YYPEXEHNUAX U aHaNU3MPOBaTh MPUYMHBI MPEBBILLIEHUS PETUOHAMBHBIX WITM HALMOHAMbHBIX pedepeHTHbIX
LMarHoCTUYECKUX YPOBHeN. B ycnoBusx peskoro yeenuuenns uncna KT-uccnenoBaHuit B nocnefHee BPeMS HEMpeBbILLEHNE
Npu KOMNbIOTEPHON TOMOrpadun pedepeHTHbIX AMArHOCTUUYECKMX YPOBHEMN, pacCUMTaHHbIX MO KPUTEPUIO CTaHLApPTHOM 3g-
(EeKTMBHON [,03bl, NPU3BAHO CHU3UTL OTAANEHHBIE NOCEACTBUSA B BULE OHKONIOMMYECKOM NaToNorMn cpeay HaceneHus.

KnioueBble cnosa: KoMnbloTepHas ToMorpadus; paguaumoHHoe o6nydyeHue; 3ddeKTUBHaA [03a, pedepeHTHble
[IMArHoCTMYECKME YPOBHU; Macca Tena; KOppeALMOHHbINA aHanu3.
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Substantiation of a new approach to the criteria
for assessing the radiation dose of patients during
computed tomography
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ABSTRACT

BACKGROUND: In accordance with the requirements of the IAEA basic safety standards and the International Commission
on Radiation Protection, comparing the radiation dose for patients undergoing computed tomography (CT) in diagnostic and
treatment clinics with national or international DRLs is important for controlling medical radiation doses. The search for ways
to improve DRLs calculations determines the relevance of such studies.

AIM: To analyze the dependence of effective doses (EDs) in CT of different body parts on patient’s weight and to calculate
the standard ED for the patient (70 and 80 kg).

MATERIALS AND METHODS: CT acquisition protocols in 209 patients were single phase (SP) CT, while 114 patients
underwent multi-phase (MP) CT. ED was calculated according to the normalized coefficients for each body area. The values of
standard ED was calculated by data approximation using linear function of ED relatively body weight for each type CT scanner
and body area scanned.

RESULTS: The increase in ED following a CT examination was proportional to the body weight of patients. For SP and MP
CT scans, the standard EDs were calculated according to all body areas. The mean ED, median ED, and DRLs (mSv) in these
groups was slightly higher than standard ED (mSv) if the criterion was 70 kg and were close to standard ED if the criterion was
80 kg. These values give a basis for improving the guidelines concerning the recommended limits of radiation doses for CT in
individual patients according to indications and body parts studied.

CONCLUSIONS: In the study, a methodology for assessing and comparing the dose of CT-radiation at two hospitals in the
two CT scanners, considering weight of a standard patient, is described. Our results show that the calculation and analysis of
the standard ED of CT-examining areas of the body instead of mean ED and median ED help to compare the radiation exposure
in different medical facilities more properly. Given the recent sharp increase in the number of CT studies, not exceeding the
standard ED for patients with CT will reduce the long-term consequences in the form of oncological pathology among the
population.

Keywords: computed tomography; radiation dose; effective dose; diagnostic reference levels; body weight; correlation of
data.
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MuHMManbHbIA CTAHAAPT OCHALLEHUA
NONMKIMHUK ropoga MocKBbl yNbTpa3ByKOBbIMM
AUarHoCTUMECKUMMU npubopamm

H.H. Betwesa', W.B. Conparos’, 3.A. Nautyx’, C.I'. Kupees', A.W. T'ypesny?, A.H. MyxopTosa'

! Hay4HO-NpaKTMHECKWIA KIMHUYECKUA LLEHTP AMarHOCTUKM W TeNeMeINLIMHCKIX TexHosormii, Mockea, Poccuitckan Mepepauma
2 [leTckasn ropofickas KNMHMueckas 6onbHuLa umenn H.0. Ounatosa, Mocksa, Poccuiickas ®epnepaums

AHHOTALUMA

O6ocHoeaHue. PasHoobpa3sve nofBKL0B YNbTPa3BYKOBOrO 000pYA0BaHMSA U OTCYTCTBME 0OLLENPUHATBIX KNaccuuKaLmi
NpUBOAMT K He3(hdEKTMBHOMY OCHALLEHMIO MeMLMHCKUX OpraHu3aumi, owmboyHo NoA0BpaHHOMY C TOUKW 3peHus BMAA
npubopa, HabopoB M XapaKTepPUCTUK LaTYMKOB, a TaKKe YPOBHIO KauyecTBa UcciefoBaHuUA. CMCTEMHBIN NOAX0A K OCHALLEHUIO
OJHOTUMHBIX MEAULIMHCKUX OPraHM3auui YNbTpa3ByKoBLIM 000pyLoBaHWEM NO3BOAMT 06ecneunTb JOCTYMHOCTb U MOBLICUTL
KayecTBO NepBMYHOI MeAULMHCKON NOMOLLYM B aMOYNaTOpPHO-NOMMKITMHUYECKMX LIEHTpaX.

Lleny — pa3pabotatb anropuT™ pacyéTa U peKoMeH[aLMK COCTaBNeHUs MUHUMANBHOMO CTaHAApTa OCHaLUeHus amby-
NaTOPHBIX MeAMLMHCKUX OpraHu3aLmin rocy4apCTBEHHOM CMCTEMbI 3paBO0XPAHEHUS AS PerMoHa Ha npumepe r. MocKBebl.

Mamepuanel u Memodei. B npouecce vccnefo0BaHUa MCMONb30BayU NPOrpaMMHbIe CPEACTBA CTAaTUCTUHECKONO U CPaBHH-
TENbHOr0 aHanu3a, CorNnacHo AaHHbIM CUCTEMbI YNpaBneHWs MaTepuanbHbiM obecneyeHneM EnuHoON MeauUMHCKON MHdop-
MaLMOHHO-aHanuTUYecKoi cucteMbl (YMO EMWUAC), dopmbl deaepanbHoro ctatucTdeckoro HabmioaeHus N2 30, a Takke
TEXHWUYECKUE AaHHble U 0630pbl COBPEMEHHBIX YIbTPa3BYKOBLIX AWArHOCTUYECKMX MPUOOPOB.

Pesynemamel. Pa3paboTaHHbIA MUHUManbHBIA CTAaHAAPT OCHALLEHUS YYMTbIBAeT Takue (aKTopbl, KaK noTpebHocTb
B OKa3aHWM MeAMLMHCKONA MOMOLLM OTAENbHO [ETCKOMY/B3POC/OMY HaceneHuto; COOTBETCTBUE COBPEMEHHBIM [MarHoCTM-
YECKWUM TexHONorusAM; obecneyeHne TeppuTOpUanbHOA JOCTYMHOCTM AMArHOCTUKY NpY ycnoBumn 3G heKTUBHOW 3KCMTyaTaLum
paboTbl 06opynoBaHu.

3arnoyenue. CtaHfapTU3aLmMs OCHALLEHUS aMOYNaTOPHLIX MeAMLMHCKUX OpraHv3auui yibTpasByKOBbIMU AUArHOCTU-
YeckuMm mpubopamu cnocobCTByeT MOBLILLEHWI0 KayecTBa NpOBefeHNs AWArHOCTUKM, YAyuLleHUo AOCTYMHOCTU OKasaHus
HeobXxoAWMBIX UCCeA0BaHUA NPUKPENIEHHOMY HaCeneHm o, CHXEHWIO CPOKa OXMAAHUS UCCNEe0BaHUN; COKpaLLEHUIO ae-
¢uunTa HeobxoaMMOro 060pyA0BaHMS; pPacLUMPEHNIO CMIEKTPA MeANLIMHCKUX YCNYT, OKa3biBAEMbIX HAaCeeHMI0 FOP0Aa; MUHM-
MWU3auMu SyBnMpYIOLLMX UCCNe0BaHMIA Ha NOCIeLyIOLLMX 3Tanax 0Ka3aH!s MeULMHCKON NOMOLLM.

KnioueBble cnoBa: CTaHAapPT OCHAaLLeHUA; YNbTpa3BYK; NOJIMKIIMHUKWK; YNbTPa3ByKOBble AWArHOCTUYECKne I'IpVI60pr;
MeUUNHCKOoe 060py,U,OBaHVIE.
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Minimum standard for equipping Moscow clinics
with ultrasound diagnostic devices

Natalia N. Vetsheva', llya V. Soldatov', Zoya A. Lantukh', Sergey G. Kireev',
Anzhelika I. Gurevich?, Anna N. Mukhortova'

! Moscow Center for Diagnostics and Telemedicine, Moscow, Russian Federation
2 Filatov N.F. Children’s City Hospital, Moscow, Russian Federation

ABSTRACT

BACKGROUND: A variety of ultrasound equipment and a lack of generally accepted classifications lead to inefficient
equipment of medical organizations, incorrectly selected types of device, sets and probes’ characteristics, as well as a level
of study quality. A systematic approach to equipping similar medical organizations with ultrasound devices will ensure the
availability and improve the quality of primary medical care in outpatient centers.

AIM: To develop a calculation algorithm and recommendations for the minimum standard for equipping regional outpatient
medical facilities of the state healthcare system based on the Moscow example.

MATERIALS AND METHODS: In conducting the study, we used software for statistical and comparative analysis based on
the data of the Material Support Management System of the Unified Medical Information and Analytical System (MSMS UMIAS),
Form No.30 of Federal Statistical Observation, as well as a number of assigned population to the outpatient center (hereinafter
referred to as the OC), technical data, and reviews of modern ultrasound diagnostic devices.

RESULTS: The developed minimum standard for equipment considers the following factors: 1) need to provide medical care
to children and adult populations separately; 2) compliance with modern diagnostic technologies; 3) ensuring the territorial
availability of diagnostics under the condition of efficient equipment operation.

CONCLUSIONS: Standardization of equipment of outpatient medical facilities with ultrasound diagnostic devices contributes
to improving the quality of diagnostics and the availability of providing required examinations to the assigned population,
reducing the waiting time for examinations, reducing the shortage of necessary equipment, expanding the range of medical
services provided to the city population, and minimizing duplicate studies at subsequent stages of medical care.

Keywords: equipment and supplies; ultrasonography; ambulatory care facility; medical equipment.
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Bo3MOXXHOCTM U OrpaHU4EHUA UCNOJ/Ib30BAHUA
MHCTPYMEHTOB MaLIMHHOK 06paboTKuU TeKcToB
B JIy4eBOM AMarHoCTUKe

[.10. Kokuna, B.A. Tombonesckuid, K.M. Ap3amacos, A.E. Angpeituenko, C.I1. Mopo3os

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

AHHOTALMA

O6ocHosanue. B paguonormv BaxHyl WHbOPMauMio COAepXaT He TONMBKO MeAMUMHCKME u3obpaxeHus,
HO 1 COMPOBOXJaAKLIME UX TEKCTOBbIE OMMCaHMs, CO3AaBaeMble BpadaMu-peHTTeHonoraMu. VaeHTMduMKaums npoToKonos
UCCNeA0BaHUiA, COLEPMKaLUMX ONpefenéHHble AaHHbIE, U U3BJIEYEHUE 3TUX AaHHbIX MOXET ObiTb MOME3HbIM B NEpBYIO
oyepesb Ans KIMHUYECKUX 3afiay, OAHaKO, Y4nTbIBas BoMbLLION 00BEM TaKUX AaHHBIX, HeobxoaMMa pa3paboTKa MaLUMHHBIX
anropuTMOB aHanusa.

Lles1e — oLeHNUTb BO3MOXKHOCTH W OrPaHUYEHUS UCMOSb30BaHNUA MHCTPYMEHTOB MaLLMHHOM 06paboTKM TEKCTOB ANs NOMCKa
MaTonorvii B NpOTOKOJIax JTy4eBbIX UCCeA0BaAHUN.

Mamepuanel u Memodbl. [Ins co3faHusa NepBoro NPoOTOTMNA anropuTMa aBTOMATMYECKOrO aHain3a NpOTOKONOoB Bbinu
BblOpaHbl MCCNe0BaHNA MOJIOYHBIX Xeneé3 (MaMMorpadus) M opraHoB rpyaHOW KNeTku (peHTreHorpadms, dnooporpa-
dus, KOMMbloTEpHas ToMOrpadus M HU3KOAO3HAs KOMMbOTEpHas ToMorpagms), BbINOSHEHHbIE B ne4ebHo-npodunakTm-
YeCKUX yupexaeHusx MocKBbl, KOTOpbIE Y4acTBOBa/M B 3KCMEPUMEHTE MO UCMOMb30BAHWID MHHOBALWMOHHBIX TEXHOMOIUIA
B 00/1aCTM KOMMBIOTEPHOTO 3pEHWS ANA aHanM3a MefULMHCKWX M300paeHuid. [Ins Kampooro BuAa MCCNeAoBaHMin Obin
nepBOHa4anbHO COCTABMEH CNOBapb KIIIOYEBbLIX C/IOB, COOTBETCTBYIOLIMA HANMYMIO MW OTCYTCTBMIO LIENEBbIX NaToNOMMi.
Mocne mepBWMYHOM aBTOMAaTUMYECKOW Pa3METKU MPOTOKOJIOB pa3paboTaHHbIM WHCTPYMEHTOM MPOM3BOAMINCL BbIDOpOYHas
OLUEHKa UM Bajupauus pe3ynbTaToB BPavOM-PeHTreHONoroM. KonmuecTBO MpOTOKOMOB, NMPOaHaNM3MPOBaHHBLIX BPavoM
Ana obyyeHnsa u BanmaaumMmM anroput™oB, coctasuno 977 gna Mammorpadum, 3196 ons pentreHorpadum, 1608 ona dnio-
oporpadmm, 4074 pns KoMmnbloTepHoi M 398 ons HM3KOLO3HOW KOMMbIOTEPHOW TOMOrpauu OpraHoOB TPYyAHOM KINETKM.
[lns oKoHYaTeNlbHOro TeCTMpoBaHMS pa3paboTaHHbIX anropuTMOB BbINMWM [OMOSHUTENBHO pa3MeyeHbl TECTOBblE faTaceThbl
n3 1032 uccnenosaHuit ans Mammorpaduv, 544 ansa dnooporpadun/peHtreHorpadum, 5000 ans komnbiotepHon 1 1082
ANS HU3KOJ,03HOW KOMMbKOTEPHOM TOMOrpadui OpraHoB rpyaHONA KITETKW.

Pesynbmamei. Haunyuywve pesynbtathl JOCTUrHYTHI B MOWUCKE MPU3HAKOB BMPYCHOW MHEBMOHMM MO MPOTOKOMAM
KOMMbIOTEPHOI TOMOrpaduW OpraHoB rpyaHOi Knetku (TouHocTb 0,996, uysctButensHoctb 0,998, cneunduyHocts 0,989)
M paKka MOMOYHOM Kenesbl Mo MpoToKonaM MamMorpaguu (touHoctb 1,0, yyscTBuTenbHocTh 1,0, cneumduynocTs 1,0).
Mpy noucKke anropuTMOM MPU3HAKOB paKa JIErKOro METPUKM MOy4unmuch crepyowwmmm: TouHoctb 0,895, uyscTBUTEND-
Hoctb 0,829, cneumdmuHoctb 0,936, a npu noucke MaToNorM4eCKMX W3MEHeHWW OpraHOB IPYLHOW KIETKM B MpOTOKOMax
peHTreHorpaduu u dntooporpadum TouHocTb coctauna 0,912, yyscteutensHoctb — 1,000, cneunduyHocts — 0,844,

3arnoyeHue. MalnHHbIE MeTOAbl C BbICOKOW TOYHOCTBIO MOMYT ObITb MCMO/b30BaHbl C LESb0 aBTOMATUYECKOI
KnaccuuKaLumum TEKCTOB PEHTTEHONOMMYECKUX NPOTOKOSIOB MaMMorpadmm U KOMMbKOTEpPHOW ToMorpaduv opraHoB rpyLHOiA
KINEeTKM 15 NOUCKA BUPYCHOM MHeBMOHMU. [15 noMCKa NpM3HaKOB paKa IErkoro B MOAaIbHOCTU KOMMBIOTEPHOM M HU3KOL03HOM
KOMMbIOTEpHOi ToMorpadium, a Takke NaTenorMyeckux M3MeHeHW B NPOTOKONIax peHTreHorpadum u dnooporpaduv opraHoB
TPYAHOI KNETKM JOCTUrHYTOW TOYHOCTW AOCTaTOYHO ANs YCMELIHOro NPUMEHEHUS B LieNISX aBTOMaTU3MPOBaHHOTO CPaBHEHMS
paboTbl Bpayen 1 MoAesNe UCKYCCTBEHHOMO MHTENIEKTA.

KnioyeBble cnoBa: NpoTOKOMbI peHTreHonormyecknx uccnenosanui; COVID-19-nHeBMOHMS; paK NErKOro; pak MoaoYHOM
ene3bl; 00paboTKa ecTeCTBEHHOIO A3bIKa.

Kak uutupoBatb
KokuHa [1.10., FoMbonesckuin B.A., ApsamacoB K.M., AHgpeituenko A.E., Moposos C.I1. Bo3MOXHOCTM M OrpaHMYeHMs MCMONb30BaHUA MHCTPYMEHTOB
MaLLIMHHOM 06paboTKy TEKCTOB B NyyeBo auarHocTuke // Digital Diagnostics. 2022. 7. 3, N2 4. C. 374-383. DOI: https://doi.org/10.17816/DD101099
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Possibilities and limitations of using machine
text-processing tools in Russian radiology reports

Daria.Yu. Kokina, Victor A. Gombolevskiy, Kirill M. Arzamasov, Anna E. Andreychenko,
Sergey P. Morozov

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

ABSTRACT

BACKGROUND: In radiology, important information can be found not only in medical images, but also in the accompanying
text descriptions created by radiologists. Identification of study protocols containing certain data and extraction of these data
can be useful primarily for clinical problems; however, given the large amount of such data, the development of machine
analysis algorithms is necessary.

AIM: To estimate the possibilities and limitations of using a tool for machine processing of radiology reports to search for
pathological findings.

MATERIALS AND METHODS: To create an algorithm for automatic analysis of radiology reports, use cases were selected
that participated in the experiment on the use of innovative technologies in the computer vision for the analysis of medical
images in 2020. Mammography, chest X-ray, chest computed tomography (CT), and LDCT, were among the use cases performed
in Moscow. A dictionary of keywords has been compiled. After the automatic marking of the reports by the developed tool, the
results were assessed by a radiologist. The number of protocols analyzed by the radiologist for training and validation of the
algorithms was 977 for mammaography, 4,804 for all chest X-ray scans, 4,074 for chest CT, and 398 for chest LDCT. For the final
testing of the developed algorithms, test datasets of 1,032 studies for mammography, 544 for chest X-ray, 5,000 for CT of the
chest, and 1,082 studies for the LDCT of the chest were additionally labeled.

RESULTS: The best results were achieved in the search for viral pneumonia in chest CT reports (accuracy 0.996, sensitivity
0.998, and specificity 0.989) and breast cancer in mammography reports (accuracy 1.0, sensitivity 1.0, and specificity 1.0).
When searching for signs of lung cancer by the algorithm, the metrics were as follows: accuracy 0.895, sensitivity 0.829,
and specificity 0.936, when searching for pathological changes in the chest organs in radiography and fluorography protocols
(accuracy 0.912, sensitivity 1.000, and specificity 0.844).

CONCLUSIONS: Machine methods with high accuracy can be used to automatically classify the radiology reports of
mammography and chest CT with viral pneumonia. The achieved accuracy is sufficient for successful application to automatically
compare the conclusions of physicians and artificial intelligence models when searching for signs of lung cancer in chest CT
and LDCT, pathological findings in chest X-ray.

Keywords: radiology reports, COVID-19 pneumonia, lung cancer, breast cancer, natural language processing
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Peakas nokanusauus aBacKynspHoro Hekposa
npy NleYeHUM HOBOM KOPOHABUPYCHOM UH(PeKL UM
rMIOKOKOPTUKOCTEpOUAaMU

A.N. Tonuap', N.A. Bnoxun’, 10.0. LLlymckas' 2

! Hay4Ho-NpaKTMYECKVIA KIMHUYECKMIA LIEHTP AMArHOCTUKN W TeNIeMeANLIMHCKIX TexHomorui, Mocksa, Poccuitckas ®epepaumst
2 MepBbiii MOCKOBCKMIA roCYAapCTBEHHbIA MeAMUMHCKUIA yHUBepcuTeT MMenmn W.M. CeueHoBa (CedeHOBCKMIn YHuBEpCHTET),
Mockea, Poccuiickas Pepepaums

AHHOTALUNA

PasBuTie aBaCKyNsPHOr0 HEKPO3a KOCTHBIX CTPYKTYP, MHAYLMPOBAHHOIO fIeHeHUEM HOBOWM KOPOHaBMPYCHOM MH(EKLMM
TMIOKOKOPTUKOMAAMM, ABNSETCA AOBOJILHO PacnpOCTPaHEHHLIM OC/IOXHEHUEM Tepanuu, Npy 3TOM Yallle BCero BCTPeYaeTcs
MnopakeHue rosIoBoK beapeHHbIX KocTeld. CBoeBpeMeHHOe BbisSB/IEHWE aBaCKY/IAPHOTO HEKPO3a BaXHO B paMKax Npodunak-
TUKW PasBUTMSA apTPUTOB M APYrMX OCNOMKHEHWN.

B pabote npeacTaBneH KAMHUYECKUIA CRydaii NALMEHTKM B BO3pacTe 54 NieT, rocnuTajM3vMpoBaHHOW NO NOBOAY HOBOM
KOpOHaBMPYCHON UHQEKLMM, C anobamMu Ha BbipaxKeHHble 60511 B 060MX KOMEHHBIX CycTaBax Yepe3 2 HefeNM OT Hayana
bonesnu. Mo pe3ynbTataM MarHUTHO-PE30HAHCHOM TOMOTPadum Obin BbISBNEH BbIPAXKEHHBIN aBaCKYNAPHBIA HEKPO3 KOCTEN,
(GOpMMPYIOLLMX KONEHHBIN CyCTaB, ¢ 06enx cTopoH. KoHcepBaTuBHasA Tepanus,, BKIIOYakoLLas NpUEM HeCTEPOUIHbIX MPOTMBO-
BOCMaNNUTeNbHbIX MPenapaToB M MHIMOUTOPOB KOCTHOM pe3opbumm 13 rpynnbl 6uchochoHaToB, fana BblpaXeHHbIA NOM0MM-
TeNbHbIN pe3ynbTat. [py NoBTOPHOM ocMoTpe Yepes 3 Mecsua 6one HeT, COXpaHSIOTCA HeOONbLUME OrpaHUYEHUs ABUKEHMIA
B KOJNEHHbIX cycTaBax. [10 JaHHbIM MarHUTHO-Pe30HaHCHOM TOMOrpadmm 060MX KONEHHbIX CYCTaBOB OTMEYEHO 3HAUUTESIbHOE
YMEHbLLEHME PaHee BbISBJIEHHBIX M3MEHEHWM.

MoboyHble 3 deKTbI FMIOKOKOPTUKOMAO0B (HapyLLUEHWEe TOSIEPAHTHOCTM K TJIHOK03€e, NOBLILLEHUE apTepUabHOro AaBJEHMS,
TaXMKapAus, 3p03NBHO-A3BEHHOE NOPAMKEHUE KeNYL0YHO-KULLIEYHOr0 TPaKTa, HapyLUEHWS CHa U Ap.) LUMPOKO M3BECTHBI, 0f1-
HaKO OCTEOHEKPO3 KOCTHbIX CTPYKTYP KOJIEHHbIX CYCTABOB, Bbl3BaHHbIA MPUEMOM CTEPOMAOB, PEAKO MOMNAaAaeT B MoJle 3peHus
KIMHUUMCTOB. MprBEAEHHBIN KITMHUYECKWIA ClyYaii NoYEPKMBAET KOMMEKCHBIN XapaKTep naToreHe3a oCTEOHEKpo3a U Jie-
MOHCTPMPYET LUMPOKMIA CNEKTP OCNOXHEHWI NPK Tepanuu KOPTUKOCTEPOUAAMM.

KnioueBble cnoBa: KIMHWUYECKWIA CNyyaid; aBaCKYNAPHbIA HEKPO3; O0CTEOHEKPO3; KOPOHABUPYCHasA MHGDEKLMS; KONEeHHbIi
CYCTaB; MarHUTHO-pPe30HaHCHas ToMorpadus.
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Rare localization of avascular necrosis during
treatment of COVID-19 with glucocorticosteroids

Anna P. Gonchar', Ivan A. Blokhin', Yuliya F. Shumskaya'?

! Research and Practical Clinical Center for Diagnostics and Telemedicine Technologies, Moscow, Russian Federation
2 The First Sechenov Moscow State Medical University (Sechenov University), Moscow, Russian Federation

ABSTRACT

The development of bony avascular necrosis induced by glucocorticoid treatment of COVID-19 is a common adverse effect,
with femoral head being the most commonly affected. Timely detection of avascular necrosis is important in the prevention of
osteoarthrosis and other complications.

We present a clinical case of a 54-year-old patient hospitalized for novel coronavirus infection with complaints of severe
pain in both knees 2 weeks after the disease onset. Magnetic resonance imaging revealed pronounced changes in both knees,
corresponding to avascular necrosis. The results of conservative therapy, including non-steroidal anti-inflammatory drugs
and bisphosphonate bone resorption inhibitors, produced a pronounced positive result. At follow-up examination 3 months
later, there was no pain, but the knee joints still had slight restrictions of movement. Magnetic resonance imaging showed a
significant decrease in the previously detected changes.

The side effects of glucocorticoids (impaired glucose tolerance, increased blood pressure, tachycardia, gastrointestinal
erosive ulcers, sleep disorders, etc.) are widely known, but knee osteonecrosis caused by steroid intake rarely comes to the
attention of clinicians. This clinical case emphasizes the complex nature of osteonecrosis pathogenesis and demonstrates a
wide range of complications in corticosteroid therapy.

Keywords: case report; avascular necrosis; osteonecrosis; COVID-19; knee joint; magnetic resonance imaging.
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CxpbiToe TeyeHue 6onesnu Kpona:
posib ToMorpaguyecKux MeToAo0B B AUArHOCTUKE

10.0. LLymckan" 2, T.C. Hedeposa', [I.A. Axmen3sanosa', U.A. Broxun?, M.I. MHaLiakaHsH'

" MNepabiit MOCKOBCKMIA FOCYAAPCTBEHHBIN MeAMLMHCKMIA yHuBepcuTeT uMeHi WM. CeueroBa (CeyeHoBCKMi YHuBepeuTer),
Mocksa, Poccuiickas Qepepauvs
2 HayyHo-NpaKTM4ECKUIA KIMHUYECKWIA LEHTP ANArHOCTUKN W TeNeMEeANLIMHCKUX TexHonoruid, Mocksa, Poccuiickas ®epepaumst

AHHOTALNA

BonesHb KpoHa c nokanusauuen npouecca B BEPXHUX OTAENAX MeNy[A0YHO-KULLEYHOr0 TPaKTa, TePMUHANLHOM OTaene
N0AB3A0LLUHOM KULLIKM WK B TONICTOM KULLKE AMArHOCTUPYETCA Ha OCHOBaHWM BU3yanu3auumu 061acTy NopaxeHus npum nomo-
LM 3HAOCKOMMYECKMX METOAOB UCC/IE0BAHUA W TUCTONIOMMYECKOr0 UCCNeA0BaHNS bronTaTos. B ciyyasx nopaxerus TOHKOM
KMLLKM, KOra MeTofbl 3HAOCKONMM ManoMHGOpMaTUBHLI, @ MPUMEHEHUE BUAEOKANCYNbHOM 3HA0CKONUM UMEeET paj, NpoTH-
BOMOKa3aHWi, A1 NOCTaHOBKW AMarHo3a LienecoobpasHo Mcnosib30Barth JiydeBble METOAbI AUArHOCTUKM, TaKUe KaK MyMbTU-
CMupanbHas KoMMbloTepHas TOMOTpaus W/Unn MarHUTHO-Pe30HaHCHas aHTeporpadms.

MprBOAMM OMUCaHME KIIMHUYECKOrO Ciyyast NaLMeHTa co CTEPTBIMU KIIMHUYECKUMM nposBrieHusamMmu bonesnn KpoHa c no-
PAXEHUEM TOHKOM UM MPAMOIA KULLKMW, AWMarHo3 KOTOpOMY ynanoch BepuduumpoBatb bnaropaps npUMEHeHW0 ToMorpadm-
UECKUX JTy4eBbIX METOLO0B MCCNeAoBaHMsA. MyxumnHa B Bo3pacTe 44 neT C Kanobamu Ha HeBbIpaXeHHble H60NM B KMBOTE,
pvcnencuio. B aHann3ax — KOCBEHHble NpU3HaKW Manbabcopbumm, noBbilueHWe GeKanbHOr0 KanbnpoTEKTUHA; NPU 3HA0CKO-
NUYECKOM 006CneL0BaHNM C MUCTONOMMYECKON BepuduKaLmMen — KapTUHa NpokTuTa. lNocne BbInoNHeHUs aHTeporpadum ¢ no-
MOLLbI0 KOMIBHOTEPHOM W MarHUTHO-Pe30HAHCHOW TOMOrpauu yaanoch AMarHOCTMpOBaTb MacCMBHOE NOPaMeHUe TOHKOM
KULLKY, SBNSoLLeecs cybcTpaToM CUMMTOMATUMKY.

lp1BEAEHHBIN KNMHUYECKWIA CNyYald AEMOHCTPUPYET aTMMUYHYI0 KIMHUYECKYl KapTuHy 6oneshu KpoHa ¢ mopaxe-
HWEM MeTeflb TOLLEN, NMOAB3A0LIHON U OTAEN0B NPSMOiA KULWWKW. B 0TCYTCTBMM XapaKTepHbIX Xanob y nauueHTa, a Takxe
BCNeACTBME HeLOCTAaTOYHO MHGOPMATUBHBIX Pe3yNbTaToB 3HAOCKOMUYECKOro M MOPQONIOrMYecKoro Uccie0BaHus Takve
MeTOAbl BU3yanu3aumm, KaK KOMMbIOTEepHas U MarHUTHO-pe30HaHCHas ToMorpadus, Chirpany peLuaioLLyio posb B nocTa-
HOBKe AWarHosa.

KnioueBbie cnoBa: 6one3Hb KpoHa; MP-3HTeporpadms; KT-aHTeporpadus; KIMHUYECKUIA ClyYai.
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B anarHoctvike // Digital Diagnostics. 2022. 7. 3, N2 4. C. 394-402. DOI: https://doi.org/10.17816/DD110952
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Latent course of Crohn’s disease:
the role of tomographic imaging in diagnosis

Yuliya F. Shumskaya' 2, Tamara S. Nefedova', Dina A. Akhmedzyanova',
lvan A. Blokhin?, Marina G. Mnatsakanyan'

! The First Sechenov Moscow State Medical University (Sechenov University), Moscow, Russian Federation
2 Research and Practical Clinical Center for Diagnostics and Telemedicine Technologies, Moscow, Russian Federation

ABSTRACT

Crohn’s disease with localization in the upper gastrointestinal tract, terminal ileum, or colon is diagnosed based on
visualization of the lesion area using endoscopic methods and histological examination. In cases of damage to the small
intestine, when endoscopy methods are not informative enough and the use of videocapsular endoscopy has a number of
contraindications, it is advised to use radiation diagnostic methods, such as multispiral computed tomography and/or magnetic
resonance enterography, to make a diagnosis.

We present a clinical case of ambiguous clinical manifestations of Crohn’s disease with small intestine and rectal
involvement. Tomographic imaging was used to confirm the diagnosis. A 44-year-old patient presented with complaints of non-
pronounced abdominal pain, dyspepsia. The lab panel showed indirect signs of malabsorption, an increase in fecal calprotectin.
An endoscopic examination with histological verification revealed a picture of proctitis. After performing computed tomography
and/or magnetic resonance enterography multiple lesions of the small intestine were revealed. This clinical case demonstrates
an atypical clinical picture of Crohn’s disease with jejunal, iliac, and rectal lesions.

The patient had no characteristic complaints; the results of endoscopic and morphological studies were not informative.
Imaging by means of computed and magnetic resonance tomography has played a crucial role in the diagnosis and successful
treatment.

Keywords: Crohn's disease; MRI-enterography; CT-enterography; clinical case.
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Kak cospaTtb coBpeMeHHbI MeAULIMHCKUMN LLeHTp
B TeKYLMX yCNnoBuax?

M.0. Pymsanues', [.A. Yepkacos?

! Tpynna KoMnaHwit «Moit MeMUMHCKIIA LeHTP», CaHkT-MeTepbypr, Poccuiickan Menepauus
2 AreHTCTBO KOHCA/ITUHIa 1 KOMMYHUKaLWiA B Hayke 1 3apasooxpaHenin HASCCA, Mocksa, Poccuiickas ®epepauns

AHHOTALNA

CoBpeMeHHas MHoronpodunbHas KIMHUKA NPeLCTaB/IAET He TOMBKO MeAULMHCKUIA, HO U MHXEHEPHO-TEXHUYECKUIA U He-
PeAKo buoTexHMueckuin 0bbeKT. TexHonoruyeckas CNoXHOCTb 06bEKTA 3aBUCUT OT NiaHMpyeMbIX (B1MO)MeaMLIMHCKUX Mpo-
dunein n GyHKUMOHaNA, NOTPEBHOCTM B MacLUTabupyeMoCTi U MOAEPHU3UPYEMOCTH, a TaKXKEe MHOXECTBA ApYruX GaKTopoB.

Mpu B3rNAAe CO CTOPOHBI, CO3A,aHME COBPEMEHHOMO NPOGMILHOIO UAWM MHOrONPOGUIBLHOrO MEAULMHCKOrO LEHTpa OT Maeu
A0 3anycKa B 3KCMyaTaumio He BbIMISAUT 3anpefenibHo COXHbIM, a ero 3Tanbl (MPpeAnpoeKTHbIe U3bICKaHNS, MeUKO-TexX-
HWYEeCKOe 3afjaHNe, ICKWU3HBINA MPOEKT, CTafuM NPOEKTUPOBAHUSA, CTPOMTENLCTBA, OCHALLLEHWSA W BbIXOAA HA 3aMNIaHUPOBaHHYI0
NPOU3BOACTBEHHYI0 MOLLHOCTb) BUAATCA MOHATHBIMM U AOCTUXMMbIMU. 0HAKO HaL cOBCTBEHHBIN OMbIT HEMOCPECTBEHHOMO
y4acTus M aHanM3a peanu3aumm pasiuyHbix NpodUIbHBIX MeAULMHCKUX LIEHTPOB B HALUEW CTpaHe CBULETENLCTBYET O HaN-
UWW Macchl NIOKHBIX NpeaybexaeHuit, OLWMBOK, YCTapeBLUMX NMPUHLMNOB U NPOYMX NPOBAEM Ha NpaKTUKe.

B cTatbe Mbl aHanusupyeM, 06BACHSAEM U CUCTEMATM3NPYEM TUMKMYHbIE 3abTy)KAEHUA U MOPOKM MPU CO3LaHWM OHKOMO-
TMYECKOr0 LiEHTPa, OJHAKO Te e NpobneMbl BO3HUKAIOT NpU CO34aHMM N6Oro MHOronpodMiIbHOr0 MeAMULUMHCKOIO LieHTpa.
MbI nonaraeMm, YTo HaLl OMbIT OKAXETCS NOME3HbIM 415 03HAKOMITEHUS! HE TOJbKO NMPOEKTUPOBLLMKAM, TEXHOJOraM U apXu-
TEKTOpaM, HO ¥ BpayaM, OpraHM3atopaM 34paBOOXPaHEHUS, KaK, BPOYEM, U BCEM CrELMannUCTaM, NPUBNIEKAEMbIM K Co3a-
HUIO MeAULMHCKUX LEHTPOB COBPEMEHHOIO YPOBHSI.

KnioueBble cnoBa: NPOoeKTupoBaHue; MeAUKO-TeXHUYECKOe 3aiaHKe; MeaULIMHCKUI LeHTP; OHKOMOrMYeCKMI LLEeHTP.
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How to create a modern medical center
in the current conditions?

Pavel 0. Rumiantsev, Dmitry A. Cherkasov

! My Medical Center Group of Companies, Saint Petersburg, Russian Federation
2 Healthcare and Science Consulting Communications Agency HASCCA, Moscow, Russian Federation

ABSTRACT

A modern multidisciplinary clinic is not only a medical facility, but also an engineering and often biotechnical facility. The
technological complexity of the object depends on the planned (bio) medical profiles and functionality, the need for scalability
and upgradability, as well as many other factors.

When viewed from the outside, the creation, from an idea to commissioning, of a modern specialized or multidisciplinary
medical center does not look prohibitively complicated, and its stages (pre-project surveys, medical and technical specifications,
draft design, design stages, construction, equipping, and entering the planned production power) are seen as understandable
and achievable. However, our own experience of direct participation and analysis of the implementation of various specialized
medical centers in our country indicates the presence of a lot of false prejudices, mistakes, outdated principles, and other
problems in practice.

In the article, we analyze, explain, and systematize typical misconceptions and vices when creating an oncology center, but
the same problems arise when creating any multidisciplinary medical center. We believe that our experience will be useful for
familiarization not only to designers, technologists and architects, but also to doctors, healthcare organizers, as well as to all
specialists involved in the creation of modern medical centers.

Keywords: engineering; medico-technical enquiry; medical center; oncology center.
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WHHOBaLMOHHaA cTpaTernyeckas ceccus
B Hay4yHou pesaTenbHocTu LleHTpa AMarHocTuku
U TeneMeauULUHbI

W.A. BuHorpagosa, J1.A. Hu3oBuoBa, 0.B. OMensiHcKas

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

AHHOTALMA

WHorpa ons Toro ytobbl co3aBaTh YTO-TO HOBOE, HYXHO BbIXOAWTb 33 PAMKM BO3MOXHOTO M NPUBbIYHOIO. YenoBeyeckuit
noTeHuman 6e3rpaHuyeH, @ MMP TEXHONOTMYECKUX BO3MOXHOCTE/ OTKPbIBAET HOBLIE FOPU30HTHI M MOMOTaeT JOCTUYb AaXe
CaMoW CNOXHOW LieNn.

Hacroswemy yuéHoMy HeobX0AMMO yMeHMe BbIXOAWTb 33 paMKM NpaBwun, OrpaHWuMBaioLumx obpa3 ero Meicneii. To,
YTO Mbl 3HAEM, FOPa3f0 CUNbHEE NPENATCTBYET HaLLEMY Hay4HOMY MPOTPeccy, YEM TO, Yero Mbl He 3HaeM. OuncTUTL pasyM
OT NMPeAB3ATOCTU AOBOJIbHO TPYAHO, MPaKTUYECKM HEBO3MOXHO. KaK M HEBO3MOXHO BbITALLMTL CEDS U3 «KoMew» MpaBui
6e3 NoMoLUM KaKon-HMOYab MIEN CO CTOPOHI.

MocnegHss Hepens vions B [BY3 «HayyHo-npaKTMYECKUA KIIMHUYECKUIA LLEHTP AMarHOCTUKU W TeneMeaULIMHCKUX TEXHO-
noruii [lenaprameHTa 3apaBooxpaHeHust MocKBbI» Bbiia 03HaMeHOBaHa APKUM, HeopAWHapHBIM cobbiTneM — «Hepeneii Ha-
YKU», KOTOPast NOKa3ana COTPYAHMKAM BaXKHOCTb HayYHbIX OTKPLITUI KaK [1s OTAENbHO B3ATOrO Yes0BeKa, TakK U Ans obLue-
CTBa B LENOM, U1, N0 CYTH, ABUIACh NIOLLAAKON AN 00CYKAEHNA ONEpeXKaloLLMX TEXHOMOMMIA, BbI30OBOB M peLleHuit. YeTbipe
BHS yyeHble LieHTpa npe3eHToBanM U 3almLLani CBOM SOKNafbl, @ UX KOAJErn 3afaBany BONpoCkl M0 MPUMEHEHUIO U BO-
MOLLEHNI0 UHULIMATYB.

KnioueBble cnosa: I/ICI-(YCCTBEHHbIVI WHTENNEKT; Heﬁposwayanuaaumn; OpraHn3auua 34paBo0XpaHeHnA; HayyHble NPOEKThI.
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Innovative strategic session in the scientific activity
of the Center for Diagnostics and Telemedicine

Irina A. Vinogradova, Lyudmila A. Nizovtsova, Olga V. Omelyanskaya

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

ABSTRACT

Sometimes, you need to go beyond the possible and ordinary in order to create something new. Human potential is limitless,
and the world of technological possibilities opens up new horizons and helps to achieve the most difficult goals.

A real scientist should think out of the box and go beyond the rules. Sticking with what we know today and being not open
to new knowledge hinders our scientific progress. It is quite difficult, if not impossible, to get rid of bias. Similar to how it is
almost beyond our possibilities to pull yourself out of the “rut” of the rules without a help.

However, we tried to do impossible possible at our “Science Week.” The last week of July at the Research and Practical
Clinical Center for Diagnostics and Telemedicine Technologies of the Moscow Healthcare Department was highlighted by this
outstanding extraordinary event. During this week, the importance of scientific discoveries for both an individual and whole
society was demonstrated. In fact, it was a platform for discussing advanced technologies, challenges, and solutions. For 4
days, the scientists of the Center presented their reports and defended their ideas. Their colleagues took part in the discussion
and asked questions about the application and implementation of their initiatives.

Keywords: artificial intelligence; neuroimaging; healthcare management; scientific projects.
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