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exb. O11eHUTb BOZMOXHOCTH pa3paboTaHHOTO METOIa aBTOMATUYECKOTO ONpeneIeHHs TUIOTHOCTY TMeYeH!
MO0 JaHHBIM HATUBHBI XyJbTPAHU3KOJO3HBIX U CTAHAAPTHBIX KOMITBIOTEPHBIX TOMOTPAMM OPraHOB IPYIHOMN KJIeT-
KM, IIPU KOTOPBIX B 00JIACTb CKAHMPOBAHUS TOINANAET BEPXHUI 3Tax OPIOLIHOM IOJOCTH.

Marepuan u metoapl. [IpoBeneH peTpocneKTHBHBIN aHaau3 gaHHBIX 10000 marmeHTOB, KOTOPBHIM ObLIa BbI-
MOJIHEeHA YJIBTPAHU3KOI03HAasI KOMITbIoTepHass Tomorpadus. M3 Hux orodpansl 100 mammeHTOB, JOMOJIHUTEILHO
MPOLIEIIINX CTAHIAPTHYIO KOMITBIOTEPHYIO ToMorpaduio. CpemnHuii Bo3pacT maunmeHToB: 62,5112 ner (M*o).
PyuHoe nsmepeHue miuotHocty neyeHu nposoawiock Bo 11, IV, VII-VIII cermenTax. JJononmHuTenbHO u3Mepsiiach
TJIOTHOCTD ceie3eHKU. CTeaTo3 MeuyeHW CUMTANICS TOCTOBEPHBIM IpU TuIoTHOCTU mnedeHu <40 HU, npu oTHo1ile-
HHUS TUIOTHOCTel medeHM u ceieseHku <0,8-1,0, mpu pasnune mx mrotHocteii<10 HU. JInsgs aBroMaTtmyeckoro
n3MepeHus Oblia pazpaboTaHa IporpaMmma ornpeaeaeHus MIOTHOCTY TIeUeHU, BKITIoUalolasi CerMeHTalrIo U Ompe-
JieJieHre TJIOTHOCTU CErMEHTUPOBAHHOI 00J1acTH.

Pesyabratel. [Ipu cpaBHEeHUY MOKa3aTesieit MJIOTHOCTU MEYEHU JUIsl CTAHAAPTHON KOMIbIOTEPHON TOMOTpa-
(uu, monyyeHHBIX aBTOMAaTUYECKUM M PYYHBIM METOJAMU, BbISIBIeHa He3HauuTedbHas pasHuua (51,43 u 50,37
HU, p=0,0192). lna yapTpaHU3KOOO3HOW KOMIIBIOTEPHOI ToMorpaduu pasiauuure Heckosbko Oosbiie (54,90 u
55,60 HU, p=0,310). IIpu oleHKe pa3HWIIBI CPABHMBAaEMBIX METONOB ISl CTAHZAPTHOM M YJIbTPAaHHM3KOMO3HOMI
KOMIIbIOTEPHON TOMOTpaduu CYIIECTBEHHBbIX pa3nuuuil He BbisiBieHO (p=0,0035). ABTromMaTuueckuil MeTon OT-
HOCHUTEJIbHO PYYHOTI'O BBISIBJISIET 0OJIbIIIEe KOJIMYECTBO CIydyaeB MOHMXKEHHON MJIOTHOCTH MEeYeHU JUISl CTaHAapTHOMN
KoMItbiotepHOit Tomorpaduu (10 u 6 ciydaes, P(McNemar)=0.125) n s yasrpannskono3Hoit (11 u 5 ciyyaes,
P(McNemar)=0.0313). Cornacue Mexny ABYMsI METOAAMU YIOBJIETBOPUTEIbHOE IIJIsI OOOMX MPOTOKOJIOB CKAHU-
posanust (kappa 0,726 u 0,593).

3akmoyenne. Xopoluasi KOppessinusl pyYyHOro U aBTOMaTUUECKOTO METOOB [UISl CTAHAAPTHOW U YJAbTPaHU3-
KOIO3HOM KOMIIBIOTEPHOM ToMOTrpaduu Mo3BoJIIeT NCITOJb30BaTh ABTOMATUYECKUIA METO UTSl aHaIM3a OOJIbIIOTO
00beMa MaHHBIX W BBISABJIEHUS CTeaTo3a MeUeHU.

Karouegvie croea: penmeenonoeuneckas naomHoOCMy neveHUu, KOMRbIOMEPHAs MOMOopadusl, YAbmpaHu3Ko003Has
KomnvlomepHas momozpagus, cmeamo3 neHeHu, HeaaKoeoabHAs JHCUPOBas 00Ne3Hb neeHU

Objective. To evaluate the possibilities of the developed method for the automatic liver density measurements
according to the data of native ultra-low-dose and standard chest computed tomograms in the case when an upper
segment of the abdomen is in the scanned zone.

Methods. Retrospective analysis of clinical data associated with patients (n=10,000) underwent ultra-low-
dose computed tomography has been performed. The patients (n=100) were selected and additionally underwent
standard computed tomography. The average age of patients was 62.5£12 years (M£cs). Manual measurement of
the liver density was carried out in II, IV, VII-VIII segments. In addition the splenic density was measured. In the
case of the liver density was <40 HU, liver-to-spleen ratio (L/S) <0.8-1.0, and the density difference was <10 HU
hepatic steatosis was considered to be reliable. For automatic procedure a program for measurement of liver density
including segmentation and the segmented density area was developed.
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Results. A little difference was revealed in comparison of the automated and manual liver density measurement
for standard computed tomography (51.43 vs. 50,37 HU, p=0.0192). For ultra-low-dose computed tomography the
difference is slightly larger (54.90 and 55.60 HU, p=0.310). When assessing the difference between the compared
methods for standard and ultra-low-dose computed tomography, no significant difference was found (p=0.0035).
In comparison of manual and automated methods a larger number of the low liver density cases both for standard
(10 vs. 6 cases, P(McNemar)=0.125) and ultra-low-dose tomograms (11 vs. 5 cases, P(McNemar)=0.0313) was
detected. The agreement between two methods is considered to be satisfactory for both scanning protocols (kappa
0.726 vs. 0.593).

Conclusion. A good correlation between manual and automated methods for standard and ultra-low-dose
computed tomography allows using the automatic method for analyzing a large amount of data and revealing the
hepatic steatosis.

Keywords: X-ray liver density, computed tomography, ultra low-dose computed tomography, hepatic steatosis,
nonalcoholic fatty liver disease
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Hayunas HOBHM3HA CTATbU

Pa3paboTaH MeTOm aBTOMAaTUYECKOIo ONpeaeJeHus MJIOTHOCTY MeYeHU 0 JTaHHBIM HATUBHBIX YIbTPAaHU3KOM03-
HbIX KOMITBIOTEPHBIX TOMOTPAMM W KOMIIbIOTEPHBIX TOMOIPaMM OPraHOB TPYJHON KJIETKU, BBITOJIHEHHBIX MO
CTaHIAPTHOMY MPOTOKOJY, MMPU KOTOPBIX B 00J1aCTh CKAHUPOBAHMUS TOIAAaeT BEPXHUI 3Tax OPIOIIHOM MOJOCTH.
YCTaHOBJIEHO, YTO C TIOMOIIBIO Pa3paboTaHHOTO METOIa MOXHO OIPENeISITh TUIOTHOCTD MEYeHU JaXe B CIyJasx,
KOTJa OpraH rormnaj B 006JacTb CKAHUPOBAHUS HEMOJHOCTbIO. [IpuMeHeHre TaHHOTO METO/Ia TIO3BOJISIET ONPEAESATh
MJOTHOCTh MEYEHU B CAYYasiX ee CHUXEHUsI, YTO BaXKHO JJIs1 AMAaTHOCTUKM CTeaTo3a.

What this paper adds

The method for the automatic measurement of liver density using the data of native ultra-low-dose computed
tomograms and computed tomograms of the chest organs, performed according to a standard protocol in which the
upper segment of the abdominal cavity is in the scanned area. It has been established that the developed method
allows to measure the liver density even when the entire organ does not completely occur in the scanned area. This
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method makes possible to measure the low liver density, which is essential for the diagnosis of steatosis.

Beenenne

K Hacrosiiemy BpeMeHUM 10Ka3aHo, 4TO pac-
MPOCTPAHEHHOCTb HEAJKOTOJIbHOK XUPOBOW 60-
ne3nu neyeHu (HAZKBIT) nateHcuBHO pacteT [1].
Oco0eHHOCTb TaHHOTO 3a00J1€BaHUST 3aKITI0YAETCS
B TOM, YTO Ha HayaJbHbIX 3Tarax €ro pa3BUTHUS
MaluMeHTbl HE MMEIOT KaKux-Jaubo crneuuduue-
CKHX KJIMHUYECKUX MPOSIBJIEHUIA, UTO 3aTPYIHSIET
CBOEBPEMEHHOE BbIsIBIIEHUE 00€3HU. DTO IUKTYET
HEOoOXOAMMOCTb BHUMATEIBLHOTO 0OCIeNOBaHUS
0OJIbLLION TPYIIIbl HACEJIEHUs Ha MPeaIMET OLEHKU
COCTOSIHMSI TIEUYEHU TyTeM NMPUMEHEHUS] MHCTPY-
MEHTAJIbHBIX JUAarHOCTUYECKUX METOJOB.

HAZXBIIT xapaktepudyeTcsi HaKOIJeHUEM
Gonee 5% xupa B MEYEHU MPU TUCTOIOIMYECKOM
HCCeN0BaHUM WIM MATHUTHO-PE30HAHCHOM CcrieK-
tpockonuu (MPC), uTo CBS3BIBAIOT, KaK MPaBUIIO,
C pa3BUTHEM Y MallMEHTa WHCYJIUMHOPE3UCTEHT-
Hoctu [2]. Tepmun HAXBII mogpasymenaer,
YTO B aHaMHe3e MalMeHTa OTCYTCTBYIOT JaHHbIE
0 Kakou-1umbo ApYyrod NMpUUYMHE XKUPOBOIO TIe-
rnaro3a: O IJIMTEIbHOM YMOTpeOJeHUN aaKoroJs,
00 UCIOJIb30BaHUM TIpenapaToB, UHAYLMPYIOIIMX
crearo3, 00 MHMEKUMIX, IMOBPEXIAOIINX TKaHb
neyeHu (reHotun 3 renatuta C), U HacAeACTBEH-
HbIX HapyllIeHUsIX JUIUAHOTO oOMeHa [3].

CortacHo pOCCUMCKUM U €BPOIMEHCKUM K-
HUYECKUM PEKOMEHAALUsSIM IO IUArHOCTUKE U
neuyennio HAZKBIT x ¢akTopam pucka pa3BUTHS
3TOro 3a00eBaHUSI OTHOCAT U30BITOYHYIO MAccy
tesaa (uHaekc Maccol Tena (MMT) 6osee 25 kr/m?),
abIOMMHAJIBHOE OXWPEHUE, caxapHbIil auader 2
tumna (C2), nucaunuaeMuto (MOBbILIEHUE TPUTIU-
uepuaoB >150 Mr/a1, CHUXXKEHUE JTUMONPOTEUHOB
Boicokoil motHoctu (JITIBIT) <40 mr/on ans
MyK4MH 1 <50 MT/0j1 AJ1s1 KeHILWH), MY>XXCKOi1 1o,
cTapiuuii Bo3pact (>40 neT), Takke B rpyniy pucka
BXOISIT MAUMEHTHl C HAJIUMYUEM MoJuMopduimMa
reHoB TM6SF2 u PNPLA3, koTopble OTBEYalOT
3a peryisiiuio Metadonus3ma Xupos [4, 5]. Takum
ob6pasom, B ocHoBe guarHocTukn HAXKBIT nexur
KJIMHUYECKO-JTa0opaTopHast OLieHKa JaHHbBIX U, ISl
OLIEHKM CTPYKTYpbI MEYEHU U TrenaToOMIMapHOI
CHUCTEMBI B LIEJIOM, MHCTPYMEHTAJIbHAsI JUarHOCTU-
Ka C TMOMOIIBIO YJIbTPa3ByKOBOIO MCCJIEIOBAHUS
Kak HauOoJjiee JOCTYMHOrO M AEILIEBOr0 METoAa,
MarHUTHO-PE30HaHCHOI ToMmorpaduu, SIBISIO-
LIEICS «30JI0THIM CTAHAAPTOM» B JMArHOCTHKE
XTI, unmn xe xomnbtorepHoit Tomorpaduu (KT),
M0 JaHHBIM KOTOPOI TakxKe BO3MOXHAa OLEHKa
MapeHXUMbI TieyeHu [4, 5].

Huarnoctuka HAXKBIIT Ha HayanabHBIX cTa-
JIUSIX €€ Pa3BUTHUSL SIBJISIETCSI OCOOEHHO BaXKHOIA,
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TaK KaK MporpeccupoBaHue XUPOBOTO Mepepox-
JleHUs IeYeHU, HaUMHAsCh ¢ IPOCTOrO cTeaTosa,
B CPaBHUTEJIbHO KOPOTKHE CPOKHM MOXET IMpU-
BECTU K LIUPPO3Y, Pa3BUTUIO TTIEUEHOYHON Hea0-
CTaTOYHOCTHU U TerNaToLe/UTIOISIPHOM KapllMHOME.
HeobxoaumocTts paHHero BoisiBaeHUsT HAXKBII
00ycJIOBJIeHa HE TOJIbKO POCTOM 3a00JjieBaeMo-
CTM U CMEPTHOCTU MO Mepe MPOrpecCUupoBaHUS
MEeYEeHOUYHOro IMpoliecca, HO TaKXe U IMpPUco-
eJMHEeHUEeM TSIKEeJIbIX CEpPAeYHO-COCYAUCTBIX OC-
noxuenui [3]. buoncus mpu HAXKDBII saBiasgercs
€JMHCTBEHHBIM METOJIOM, MpPU KOTOPOM MOXHO
JOCTOBepHO AuddepeHIINPOBaTh CTEaTO3 MEYECHN!
OT cTeaTorernaTuTa, OMHAKO 3TOT METOI He MC-
KJI104YaeT OLIMOKOK, CBI3aHHBIX C TTOIPEIIHOCThIO
3abopa MaTepuaja, U BOSBHUKHOBEHUS TOOOUYHBIX
SIBJICHUI B BUJI€ CKPBITHIX KPOBOTEUEHUN U MH-
dummposanus [4, 6].

CerofHs B YCJIOBUSIX LIMPOKOTO MTPUMEHEHMUS
KomIibioTepHoilt Tomorpaduu (KT) numeercs: Bo3-
MOXHOCTb JOIMOJHUTEIbHOM OLEHKU COCTOSIHUSI
nmapeHxuMbl nedeHu. McciaenoBaHusl MO peTpo-
crnektuBHOl onieHKe KT mokaszaiau BbICOKME IO-
KazaTeJu YyBCTBUTEJIbHOCTH U CIELU(PUUHOCTU
MpU U3MEPEHUU TUIOTHOCTH TMEeUYEHOYHOM TKaHMU.
Tak, 1Mo JaHHBIM JIUTEPATYpPbl, CTEATO3 CPpeAHEeH U
TSKEJION CTeNeHU OIpenessieTcsl MpUu IUIOTHOCTU
neuenu <40 HU, L/S <1-0,8 u pa3Huiie Mexmy
L-S <-10 HU [7].

IIpu nposenenuu KT opraHoB rpyaHoit
kinetkn (OT'K), camoro pacmpocTpaHeHHOTO
KT-uccnenoBaHusi, B 30Hy CKAaHUPOBaHUSI Moma-
nmaer 6onee 50% oObeMa IIEYEHH, YTO ITO3BOJISET
JIOTIOJIHUTEJIbHO MPOBOAUTH OLEHKY COCTOSTHMS
3TOro OpraHa. DTO KacaeTcs KakK CTaHAapTHBIX
MPOTOKOJIOB CKaHMPOBAHUs, TaK U HU3KOIO03-
HbBIX, UCITOJb3YEMBIX IJIsI MPOrpaMM CKPMHMHTra
paka jerkoro. Tak, B 2017 roay ObuIO Omy6/u-
KOBaHO HCCJIeA0BaHWE, B KOTOPOM OLIEHUBAJIU
pacnpoCcTpaHeHHOCTb XHWPOBOTO rernaro3a cpeiau
MaleHTOB MPOrpaMMbl CKPUHUHTA paKa JIETKOTO
¢ nomotibio Hu3Kogo3Hoi KT (HIKT) [8]. B naH-
Holt paboTte KT-mipu3Hakm creaTo3a neyeHu ObLIN
BBISIBJIEHBI ¥ 9 TTanieHToB 13 170 00cneno0BaHHBIX
(5,3%), TakKe cpeay 3THUX MAIEHTOB ObLIA OIpe-
JieJieHa TIpsiMast CBS3b MEXy CHUXKEHHOM MJIOTHO-
CThIO MEYEHU U MYXCKHUM TMOJIOM, TTOBBILLIEHHBIM
HUT, namuuuem CJI2 un smpusemoit. U3 storo
CJIEAYET, YTO NIPY MPOBEACHUN PETPOCIIEKTUBHOMN
OLIEHKHM HATHUBHBIX KOMITBIOTEPHBIX TOMOTPaMM,
B yactHoctT KT OI'K, MOXHO C BBICOKOI1 10-
CTOBEPHOCTBIO IMATHOCTUPOBATh OECCUMITTOMHOE
teuenne HAXKBII, yto mo3BoasieT pa3paboraTh
ONTUMAJIbHYI0 KJIMHUYECKYI0 TaKTMKY JJISI 3TUX
MaleHTOB.

B cBg3u ¢ TpeGoBaHUSIMU 1O MPOBEACHUIO
nmpo¢MIaKTUIECKMX NCCcaenoBaHuii B Poccuiickoit

638

®eneparun st HAKT nMerorcst orpaHdeHs Ha
03y Jy4eBOi Harpy3ku 1o 1 M3B, 4YTO, B COOTBET-
CTBUU C €BPOMENCKOM MO3ULUEN MO CKPUHUHTY
paka JIerkoro, 0003HayaeTcsl TEpMUHOM «YJIbTpa-
Huskono3Has KT» (yabrpa-HIAKT) [9, 10]. Takoe
MOHMXEHWE O03bl 00yclaBiuBaeT 0ojiee BBICO-
KU ypoBeHb IIyMa M, COOTBETCTBEHHO, Ooisiee
Hu3Koe KauecTBo u3obpaxeHus npu HIAKT no
cpaBHeHUIO ¢ TpeboBanussMu B EBpone u CIIIA.
B noctynHo#i nuTepartype He ymajoch oOHapy-
KUTb PE3yJbTaTOB MCCIEeI0BaHUM, M3ydarolInX
BO3MOXHOCTU HCITOJIb30BaHUSI aBTOMATUUYECKUX
METOJ0B KOJMWYECTBEHHOU OLEHKMU ILJIOTHOCTU
neyeHu no gaHHbIM yabTpa-HIAKT B ckprHMHIE
paka JIerkoro.

eab. OueHUTH BO3MOXHOCTU pa3pabOTaH-
HOI'0 METOJa aBTOMAaTUYECKOTO OIpeaeaeHUs
TJIOTHOCTU MeYeHU 10 JAHHBIM HATUBHBIX YJIbTpa-
HU3KOA03HbBIX U CTAHAAPTHBIX KOMIBIOTEPHBIX TO-
MOIpaMM OPraHOB IPYAHON KJIETKU, ITPU KOTOPbIX
B 00J1aCTb CKAHUPOBAHMUS TTOTAaAaeT BEPXHUM 3Tax
OpIOIIHOM MOJIOCTH.

Matepuan u METObI

Mu3zaitin uccaedosanus

HccrmenoBaHmne BHITIOTHEHO PETPOCTIEKTHBHO.
B cootBeTcTBUM € 3TMM MH(MOPMUPOBAHHOE CO-
rJacue He TpeboBaIOCh.

Tayuenmoi

g maHHOTrO HMCCIemIOBaHMSI ObUIM IIpOaHa-
JIU3UPOBAHbl JAHHBIE TMALMEHTOB, IMPOIIEIIINX
ynbTpa-HJIKT B pamkax MUJIOTHOTO MpoOeKTa
CKpPWHMHTA paka JIerkoro B MockBe, B TOM 4Hcie
JIOTIOJIHUTENIBHO TIpolIeaIInX craHgapTHylo KT
¢ LIeJIbI0 mooOciemoBaHus, 3a nepuon ¢ 2018 mo
2019 r.

Kputepnu BKIIIOYEHNST U UCKITFOUEHUST COOT-
BETCTBOBAJIM METOANUYECKUM PEKOMEHIALIMSM 10
CKPUHMHTY paka Jierkoro. JIJiss JaHHOM paboTHI
OBLTM OTOOpaHBI MCCAEAOBAHMS MMALIMEHTOB, 4Yeil
BO3pacT cocTaBisiyi oT 50 1o 74 neT BKIIOYNTEIb-
HO, OecCUMINTOMHBIE JNIA (KpOME CHUMIITOMOB,
CBSI3aHHBIX C KYpEHUEM), UMEIoILIMe MHIEKC
KypeHusi 6onee 20 mayka-jier, NpoaoJKarolue
KypeHWe WM OTKa3aBIIMeCs OT KYpeHUs B Teue-
Hue nociaenaux 10 mer.

HckmoyeHneM W3 MCCICTOBAHUST CITYKHIIN
CJIeIyToIIe KPUTePUH: HEKYPSIIHE JTIOAN, MOJIO-
e 50 u crapiie 75 1eT, ¢ yCTaHOBJIEHHBIM pakoM
JIETKOTO, OTKa3aBIIMecs OT KypeHus 6osee 10 et
Hasal, ¢ MOMEHTa BOCHAJIMTEILHBIX 3a00JIeBa-
HUI TIpONILI0 MeHee 1-ro mecsia, ociadJeHHbIE
MmamueHThl. Takoke OBLIM MCIOJb30BAHBI OO -
HUTEJIbHBIE KPUTEPUU MCKITIOUEHUS: aHOMAaIus
CTPOEHHUS TEUYEeHU, HaJMuue MeTaaaudecKUux
BKJIIOUEHMIA Ha YpPOBHE IEUEHM, BBHIPaxKeHHBIE
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IBUTaTeIbHBIC apTedaKThl, OTCYTCTBHE BU3YaIH-
3allMU CeJIe3eHKM, paCIlOJOKEeHHbIE BAOJb TYJIO-
BUIIA TIPY MCCIIEIOBAHWM PYKHM, HEKOpPPEKTHAs
CerMEHTAIIMS TIeUYCHU.

IIpomokoa cxanuposanus

OrtobOpaHHbIe IJ18 aHalu3a MCCled0BaHUs
OBITM TIPOBEICHEBI B MEAVIIMHCKIAX OPTaHU3AIINSIX,
OKAa3bIBAIOIINX TMEPBUYHYI0 MEINKO-CAaHUTAPHYIO
MTOMOILb B3POCJIOMY HACEJCHUIO, Ha 64-Cpe30BhIX
KOMITbIOTEpHBIX ToMorpacdax Toshiba Aquilion 64
(Canon medical systems, Japan) 0e3 mpumMmeHe-
HHSI aJITOPUTMOB WUTEPATHUBHON PEKOHCTPYKIIVN.
CkaHMpOBaHNWE TPOBOAMIOCH B AMAamna3oHe OT
BEPXYIIIEK JIETKUX IO CHHYCOB, BKITIOUAsT BEpXHUE
OTHEbI OPIOIIHONW TTOJOCTH, TIPU HAMPSIKECHUU
120 xB u 135 kB 1151 cTaHmapTHOTO M YIBTPaHU3KO-
nmo3Horo npotokosioB KT coorBercTBeHHO. ToMIm-
Ha cpe30B coctapisia 1 MM. KT-pekoHCTpyKuH,
BBEIOpaHHBIC IUTS aHAIM3a, SBJSINCH MATKOTKAH-
ueiMu — FCO7.

Pyunoe uzmepenue naomunocmu nevenu

PyuHas oneHKa McclieIOBaHWI BBITTONMHSIACH
4 opmmHATOpaMHW BTOPOTO TOHIa, IOCJIEe Yero mx

pe3yabTaThl BaJWIWPOBAI Bpauy-peHTTEHOJIOT C
5-71eTHUM cTaxeMm paboTbl. OrnpeaesieHUe TUIOT-
HOCTU TTapEHXMMBI TICUeHN Ha OTOOpPaHHBIX WC-
CJIeMOBAHUSIX TIPOBOAMIIOCH PYUYHBIM METOIOM C
nomouibsio mporpamMmmbl Multivox DICOM Viewer.
M3mepenue mpoBoawiock B Tpex cermeHTax (11, IV,
VII-VIII) Ha ogHOM cpe3e. Takke TOMOJIHUTEIBHO
M3MEPSIach TUIOTHOCTD CEIIE3eHKY TS TIOCTEIyIO-
mero pacuera otTHoueHus (L/S) u pasnuiisl (L-S)
IJIOTHOCTEH TIEUeHN U CEJIe3eHK.

[Tnowmane obnactu unrepeca (ROI) Haxonu-
Jack B nuamasone 3,0-4,0 cm? (puc.1).

Aemomamuueckoe uzmepenue NAOMHOCHMU
newexu

ABTOMAaTUYECKHMI aHAJIN3 TUIOTHOCTH TIEYCHU
Ha KT-u3o0paxeHusix oTOOpaHHBIX HCClIeq0Ba-
HUIl TAIMEHTOB MPOBOIWJICA C TIOMOIIBIO pas-
paboTaHHOTO METOMa, KOTOPBI BKITIOYAT B CeOsI
ABTOMATHYECKYIO CETMEHTALMIO TIeYeHH, OCHO-
BaHHYIO Ha KOPPEIAIINT UCXOTHOM (OpMBI OpraHa
C 3aJI0OKEHHBIMM IIA0JIOHAMH, C ITOCIEAYIOIINM
oIpeneIeHreM CpeIHel TIIOTHOCTH TTapeHXUMEI B
BBIIEICHHOM obnactu (puc. 2, 3) [11].

Puc. 1. VI3mMepeHns NJIOTHOCTH MeYeHH U ceie3eHKH HA aKCHANbHBIX cpe3ax. Tommuna cpe3os 1 MM, pekoHcTpyKumn ¢ kernel
FCO07. A — natunas KT, Bbinosnennas no crannapraomy nporokony; b — natusnas ynprpa- HIKT. Boinenennsie okpyribie
obsnactu orpaxkaior odsnactb uarepeca: 11, IV u VII-VIII cerMeHnTsl neyeHu U celie3eHKa.

Puc. 2. Hatusnaa KT OI'K. A — koponapublii cpe3; B — carutranbhblii cpe3; B — Akcnanabhblil cpes.
IIpumep cerMeHTAMH TIEYEHH.
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Puc. 3. Hatusnas yasrpa-HJIKT OT'K.
A — koponapsbiii cpe3; B — carurranbhblil cpe3; B — akcuanbhblii cpe3. [Ipuvep cerMeHTanum neyeHu.

CraTucTuka

Pacuem u obocrosanue pazmepa vi60pKu

Ilo npenBapuTesbHBIM NaHHBIM, pa3HULA
<5 HU npu cpaBHEHHMM PYYHOIO M aBTOMAaTHYE-
CKOTO METOIOB UBMEHEHMUSI TUIOTHOCTY NEYEHM SIB-
JisieTcs ponmyctuMoit. MccnenoBanve mpoBOAMIOChH
C LIEJIbIO BBISIBJICHUSI BEJIUYMHBI (8) pazanuuii He
6onee 5 HU mpu momrHocT! 95% W IBYCTOPOH-
HeM ypoBHe 3HaunmMocTu 0,05. B cooTBeTcTBUM C
MPOBENEHHBIMU pacyeTaMM B UCCJIeOBaHUE ObLIO
HEOOXOAMMO BKJIIOYMThH He MeHee 80 malueHTOB.
C yyeToM BO3MOXHOTIO OTCYTCTBUSI HEOOXOIUMBbIX
JAHHBIX MO MJIOTHOCTU MEYEHU WM CEeJIE3eHKH, a
TaKXe BOBHUKHOBEHUsI OLIIMOOK CerMeHTaluuy st
HEKOTOPbIX UCCIeOBaHMIA 3Ta udpa yBeIMuuIach
g0 100 cyObekTOB.

Memoow

B ananu3 paHHBIX ObUTA BKJIIOUEHBI BCE MallU-
€HTHI, VTSI KOTOPBIX UMEJIMCh BaJIMIHbIE JaHHbBIE 110
IJIOTHOCTHU TNEYEeHU, MOJyYeHHbIE TBYMSI METOAM-
KaMM pacyeTa (aBToMaTu4eckKoit u pyuHoii) Ha KT
u yaeTpa-HIKT. 11 npencraBieHus pe3yabTaToB
OB MCIOJIb30BaHbl METOMbI OMUCATENbHOM CTa-
TUCTUKM C YKAa3aHUEM CJICIYIOIINX XapaKTePUCTHUK:

* YHCJIO0 HeMmponyuleHHbIX 3HaueHuit (N);

* MUHUMAaJlbHOe 3HayeHue (Min);

+ MakcuMasbHOe 3HaueHue (Max);

+ apudmetnyeckoe cpenHee (M);

+ CrangaptHoe oTkJIoHeHue (SD);

* 95% nosepurenbHbIil uHTEpBan (JM) s
CpeIHero;

- MeauaHa (Me);

+ MexXkBapTuwibHbIN pa3max (IQR);

+ kKoo puuueHT Bapuauuu (CV).

CpaBHeHUE JAaHHBIX MEXAY IOoKazaTessIMu,
MOJYyYEHHBIMU C TOMOILBIO aBTOMATUYECKOro M
pyyHoro metona pacueta Ha KT u Ha ynbrpa-
HJKT, ObL10 mpoBEeOeHO C MOMOIIbIO ITapHOIO
t-TecTa. YpOBHEM CTaTMCTUYECKON 3HAYMMOCTHU
obuto mpuHATO 3HaYeHue 0,05 (ABycTOpOHHee).
JOonoJHUTEIbHO OBLIO MPOBEAEHO CpaBHEHHUE
MEXIy YMCIIOM U 0Jiei CyOBeKTOB C MMOHMKEHHOMI

640

TJIOTHOCTBIO TIEYEHU, KOTOpasl OIpeaessyiach Kak
abcomorHoe 3HaueHue miotHoctu <40 HU, Tak-
K€ JTOMOJHUTEIbHBIMU YCIOBUSIMUA IIJISI PYYHOTO
METO/1a OLIEHKHU SIBJISUIMCh OTHOILIEHUE TJIOTHOCTH
MeYeHU K MJIOTHOCTH ceie3eHKU MeHee 1,0 u pas-
HMLIA MEXy IUIOTHOCTSIMU TI€YEHU U Cee3eHKU
MeHee -10 HU. Paznuuue nonu Takux malueHTOB
MEXJy aBTOMAaTMYECKUM M PYUYHBIM METOJI0M
aHain3a ObUIO OLIEHEHO C MOMOIIbIo TecTa Mak-
Hewmapa. /lononHuTe1bHO ObLIa MTPOBEIEHA OLIEHKA
koapduimeHTa coracus Kanmna. Cratuctuueckast
00paboTka Oblja BBIMOJHEHA C MOMOIIbBIO IMPO-
rpamMMbl Statal4.

Pe3yabraThl

Xapaxmepucmuxa omobpanHvlX 0aHHbBIX

Jnst maHHOTO McCenoBaHus ObUTM OTOOpaHbI
uccnenoBanus 100 marmeHToB (50 MyxuuH, 50 XeH-
1IMH) B Bo3pacte oT 50 10 74 jeT, 4To COOTBETCTBYET
HUCXOIHBIM TpeOOBaHUSIM 00beMa BBIOOPKM JIJISI CTa-
TUCTUYECKOTO aHanu3a (puc. 4). CpeaHuii Bo3pacT co-
craBu1 62,5+12 jet. UHTepBan Mexiy npoBeaecHrEM
KT u ynsrpa-HIKT coctaBun no 277 aHei.

B onHOM uccienoBaHUM cefie3eHKa He T10-
najla B UCClieyeMylo 00J1acTb, B pe3y/bTaTe Yero
ISl TaHHOTO TMalMeHTa He ObUIM pacCUMTaHbl
nokazarenu L/S un L-S. 8 uccnenosanuit KT u 4
yabTpa-HJKT ObL1M UCKITIOUEHBI U3 UCCIIEI0BaHMS
u3-3a ook DICOM-daiinoB u HEKOPPEKTHOMN
cerMeHTaluu rnedeHu (puc. 5). Takum obGpasom,
usmMepeHus 1o gaHHbiM KT u ynsrpa-HIKT 6butn
MPOBEAECHBI 87 MalMeHTaM.

CpagHenue py4HO20 U A8MOMAMUYECKO20 MEMO-
006 usmepenus oas KT u yrempa-HIKT

ITpu cpaBHeHUM MoKazaTejsedl MIOTHOCTU
neuyeHu st KT, monydyeHHBIX aBTOMaTUYECKUM
U PYYHBIM METOJaMU, BbISIBJIEHa He3HAUMUTEIbHAS
pasaumna (51,43 HU u 50,37 HU, p=0,0192), Torma
KakK MpM aHAJIOTMYHOM CpaBHEHUM TMoKa3aresnei
nnsg ynbtpa-HIAKT pasnrune OblJIO HECKOJBKO
6onbuie (54,90 HU u 55,60 HU, p=0,310) (ta-
Oomuusr 1, 2).
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OO0111ee KOJIUYECTBO
3apErMCTPUPOBAHHBIX YEJIOBEK
B Mockse Ha 2019 1. (n=12 678 079).

OO0111ee KOJIMYECTBO YEIOBEK, KOTOPHIM
npoBeaeHa yapTpa-HAKT OI'K
¢ 01.12.2017 mo 21.03.2019 (n=11 879).

Hckmouensr (n=11 088).
v OtcytcrByet ctpaHaaptHas KT OT'K

OO0111ee KOJUYECTBO YEJIOBEK, KOTOPBIM
JIONOJIHUTEILHO MPOBeeHa CTpaHaaApTHAS
KT OT'K (n=791).

HckmoueHsr (n=691).
JIOIOJIHUTEIbHBIE BKJIIOYEHHUS B IIEYEHD
JBUraTe/IbHble apTeakThl, PACIIONOXKEHHbIE
BIOJIb TYJOBMILA IIPY UCCIEIOBAHUMU PYTH.

Y

O6111ee KOIMYECTBO YEJIOBEK, YbM UCCICIOBAHUS
ObLIM 0TOOpaHBI A1t padoTsl (n=100).

Wcximouens! (n=13.
HexoppekTHasa cerMeHTalus, olmoKa
Y DICOM-qaiina.

OO011ee KOJTMYECTBO YEJIOBEK, UYbM MCCIENOBAHUS
ObUIM MCIIOJIB30BaIUCh IJis1 paboThl (n=87).

Puc. 4. CxemaTuueckoe n3o0paxkeHue (JopMHUPOBAHUS BHIOOPKH.

Puc. 5. Hatusnas ynastpa-HIKT OT'K. A — koponapublii cpe3; B — carutranbhblii cpe3; B — akcuaibHblii cpes.
IIpumep oMMOKA CerMEHTAIMMA MEeYeHH. AJITOPUTM CErMEHTHPYET YacTh JKeJyAKa.

Tabmua 1
CpaBHeHHe ILUIOTHOCTH nevyeHd, u3mMepennoil Ha KT

ITapametp ABTOMATHYECKH Bpyunyio Abc. pasHHIA
N 87 87 87
mean 51,43 50,37 2,98
sd 13,00 14,23 3,03
95% CI (48,66; 54,20) (47,34; 53,41) (2,34; 3,63)
Min 11,0 -4,9 0,0
Max 73,0 72,7 17,3
Med 54,0 52,3 2,1
IQR 14,6 16,9 2,8
CV, % 25,3% 28,3% 101,7%
P (paired t-test) 0,0192

Paszuuna (95% OUN)

1,06 (0,18; 1,94)
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Tabanua 2

CpaBHeHne IVIOTHOCTH NeYeHd, n3Mepennoii Ha yabrpa-HJ/IKT

Ilapametp ABTOMaTHYECKM BpyuHyto AOc. pasHMua
N 87 87 87
mean 54,90 55,60 4,61
sd 16,64 17,85 4,42
95% ClI (51,36; 58,45) (51,8; 59,4) (3,67; 5,55)
Min -20,1 -20,1 0,0
Max 88,4 97,3 18,8
Med 58,0 58,7 3,7
IQR 13,0 13,2 6,0
CV, % 30,3% 32,1% 95,8%
P (paired t-test) 0,310

Pazauna (95% AN)

-0,70 (-2,05; 0,66)

[1pu cpaBHEHNM aBTOMATUIECKOTO ¥ PYTHOTO
MetonoB Kak st KT, tak m mng ynerpa-HAKT
CYIIECTBEHHOUW pa3HUIBI He OBLIO BHISIBICHO
(p=0,0035) (Tabnuua 3).

CpasHeHue pyuH020 U aeémMoMamu4eckKoeo me-
moodoe uszmepenuss oaa KT u yaompa-HIKT 0as
6bLAGNCHUS NOHUNICCHHOU NAOMHOCMU NeYeHU

[To pesynpraTaMm aHaiaM3a BO3MOXHOCTEMH
PYYHOTO M aBTOMATHYECKOTO METOIOB C IIEJIBIO
oIpenesieHUsT CHUKEHHON TUIOTHOCTH TIEYeHU

Ob110 BbISIBIEHO, 4TOo miast KT ciayyaeB BbisiB-
JIEHUSI MOHUXEHHOU TUIOTHOCTU TMEYEeHU TMpu
KCIOJIb30BAaHMU aBTOMAaTUUYECKOTO MeToja ObLIo
Gosbuie, yeM mnpu pydHoMm (10 m 6 ciayuaes,
P(McNemar)=0.125), npakTuuyecku TakKxe,
kak u ang ynerpa-HJIKT (11 u 5 ciayuaes,
P(McNemar)=0.0313). IIpu atoM coriacue
MEeXIy IBYMSI METOAAMU JOBOJIbHO XOpOlllee Kak
s KT, rak u mna ynerpa-HJIKT (kappa 0,726
u 0,593) (tabauusl 4, 5).

Taommma 3

CpaBHeHHe pa3HMIbI MEXAY ABTOMATHYECKMM M PY4HbIM MeToaom i KT u yasrpa-HIAKT

napamMeTp Jempra paa KT Heavra ausa yastpa-HAKT Paznuna B neapTax
N 87 87 87
mean 2,98 4,61 1,63
sd 3,03 4,42 5,06
95% CI (2,34, 3,63) (3,67; 5,55) (0,55; 2,71)
Min 0,0 0,0 -12,1
Max 17,3 18,8 17,8
Med 2,1 3,7 0,7
IQR 2,8 6,0 5,7
P (paired t-test) 0,0035

Tabnuua 4

KoimyecTBO NanHeHTOB ¢ NOHWKEHHOH H HOpMaJILHOﬁ IVIOTHOCTBIO NIECYCHH MO pe3yJibTaTaM OﬁpaGOTKH
KT aBromaTnueckum u PYYHBIM ME€TOAOM

Bpyunyio
ABTOMaTUYECKHU Hopwma [Tonmxkena CyMMmapHO
HopmMma 77 0 77
IToHmxkeHa 4 6 10
CymMapHO 81 6 87
P(McNemar)=0,125; OR=-(0,66; -); Kappa=0,726
Tabauma 35

KosmyecTBO NManueHTOB ¢ MOHUAKEHHOW W HOPMAJILHOI MJIOTHOCTBIO NEYeHH MO pe3ybTaTamMm 00padoTKn
yabetpa-H/KT aBTOMAaTHYECKMM H PYYHBIM METOAOM

ABTOMAaTUYECKU Hopwma
Hopma 76
IToHmxkeHa 6
CyMmapHoO 82

P(McNemar)=0,0313: OR=-(1.18: -);: Kappa=0.593

Bpyunyio
[Tonmxkena CyMMmapHO
0 76
5 11
5 87
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Oo6cy:xnenue

Hcnonb3oBaHue pa3paboTaHHOTO MeToAa aB-
TOMATMYECKOTO OIpeleeHus] INIOTHOCTU MeYeH!
1o gaHHbIM HaTUBHBIX yabTpa-HIAKT u KT OT'K,
BBIMOJTHEHHBIX MO CTaHAAPTHOMY IPOTOKOJY,
MPpY KOTOPBIX B 00JIaCTh CKAaHWPOBAHUS IOMaaaeT
BEpXHUI 3TaX OPIOLIHON IMOJOCTU, MO3BOJSIET
MPOBOJUTH PETPOCIIEKTUBHBIN aHaIU3 IJIOTHOCTU
MapeHXWMbl MEYEHHU, YTO OCOOEHHO aKTyaJbHO
JUIS TTAllMEHTOB, OTHOCSIIMXCS K TPYIINE pUcKa
10 pa3BUTHUIO WK JaTeHTHOMY TeueHuo HAZKBIT.

B Hacrosiiiee BpeMs B MHUpe YXKe HUMeeTcs
HECKOJIbKO METOIOB aBTOMATUYECKOro CerMeH-
TUPOBAHUS Y MOCJENYIOIIEro ONpeneaeHus IIoT-
HOCTU medyeHu. YacThb BTUX METOAOB CIIOCOOHBI
CEerMEHTHUPOBaTh MeYeHb TOJbKO aulb Ha KT-
WCCeIOBAaHUIX OpPraHoOB OPIOUIHOM IOJIOCTH,
BBIITOJIHEHHBIX C MCIIOJIb30BAaHUEM KOHTPACTHOIO
YCUJIEHUSI, HO TIPYM 3TOM CTAHOBMUTCS HEBO3MOX-
HbIM OLIEHUTh IIJIOTHOCTh caMoro oprasa [12, 13].
B npyrom mcciaenoBaHuM ObLT pa3pabOTaH METO,
OnpeAe/sIOIINIA TIJIOTHOCTb IIEYeHW Ha OCHOBAaHUU
OITHOTO Ccpe3a TOJUIMHOM 5 MM, a He TI0 ee BCeMY
00BEMY, UTO MOXET CIIOCOOCTBOBATh 3aHUXKEHUIO
CJTy4yaeB BBISIBJIEHUS XKMPOBOI'O rernaro3a, 0CO0EHHO
MpU ero ouaroBoii opme [14].

PazpaboTaHHBbIl 1J151 JAHHOTO UCCIEeI0BAHUS
METOJ aBTOMATUYECKOTO0 U3MEPEeHUs IJIOTHOCTU
neyeHu Ha yabTpa- HIKT OI'K nmeer cxoxyto pas-

Pl

paboTKy 3apy0exkHbIX Kosuter [15]. OTmmune Mexmy
MeTOIaMM 3aKJII0YaeTcsl B Pa3HBIX NPUHIIATIAX
cerMeHTanu. B ncmosb3yeMoit Hamu pa3padboTKe
CEeTMEHTAIMS TIeYeHN TTPOBOANTCS HAa OCHOBAHUU
aganTauny Hanbosee MOIXOIsIIero adaoHa pop-
MBI OpTaHa ¢ €To MOCIeIYIOEeH KOPPEKTUPOBKOIA.
B 3apybexxHoM aHajore CerMeHTHUpYeTCs TOJbKO
YacTh OpraHa, KOTopas OKpyXeHa JIETOYHOI TKa-
HBIO, YTO CHITKAET TaKMM O0Opa3oM BEPOSTHOCTH
CETMEHTHPOBAHMS OKPYXKAIOIINX MITKUX TKaHeH
CO CXOXVMHM TUTOTHOCTHBIMM XapaKTepHUCTUKAMMU.
ITpobiiema KOppPEeKTHOM aBTOMaTUYECKOM CErMeH-
Tauuy TedyeHn 1o maHHeIMA KT-mccrmemoBanmii
SIBJISIETCSI OCHOBHOM UIST OOJIBIIIMHCTBA pa3padoT-
YUKOB, TIPA 3TOM HanboJjIee ONTUMATEHOMN CUMTACT-
Cs CerMEHTAINsT, OCHOBAaHHAS Ha CTATUCTUIECKOM
rnmoxoope 1madjioHa ¢opMbl OpraHa, a He Ha pas-
HULIE IVIOTHOCTEM C OKPYXKAIOIIUMU opraHamu [16].

B npenaraemoM mMeTome Ut aBTOMaTHIeCKOM
JIEHCUTOMETPUM BEIMYMHA 3aXBaYCHHOMN 00JIacTH
CKaHMPOBAHMS TIEYEHW HE BIUSIET Ha 00pabOTKy
U300pakeHUit U TMOCIEAYIOLIUI pacyeT cpeaHei
IJIOTHOCTU opraHa. TeM He MeHee, alTOPUTM MO-
KET BBIIABaTh OIIMOOYHEIC Pe3yIbTaThl B Cydae
CHJTLHOTO "3alyMyIeHUs" W300paxeHUit (puc. 6)
WM B CIIydasx, KOTJa OTCYTCTBYET YETKOE pas-
TpaHMYCHNE TICYCHW C OKPYXKAIOIMIMMU TKaHIMU
(HammpuMep, TIPM TATOJOTUYECKUX COCTOSTHUSX,
JIOKAJTM3YIOIINXCST B HIDKHUX CETMEHTaX IPaBOTO
Jierkoro) (puc. 7).

Puc. 6. Hatusnas ynsrpa-HJIIKT OT'K. A — koponapubiii cpe3; B — carutraibhblii cpe3; B — akcuanbhblii cpe3. IIpumep 60.1b-
HIOr0 mepenaja nokasareJieil IJI0THOCTH N0 00beMy NMedYeHH, YTO MPUBOJUT K MCKAKEHHIO 3HAYEHHil CpelHeil MIIOTHOCTH OpraHa.

Puc. 7. HatuBnas KT OT'K. A. Koponapubiii cpe3, B. Carurranshbiii cpe3, B. Akcuanbnbiii cpe3. IIpaBocToponnmii
ruaporopakc. IIpumep ommOKH cerMeHTANMK NPH HAJTHYMH NATOJOIHYECKHX M3MEHEHHil B HIDKHUX OTeJaxX NMPaBoro Jierkoro.
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TaxuM 06pa3oM, BEICOKOE KauyecTBO 00padoT-
K1 U300pakeHuil MO3BOISIET TPUMEHSITh JaHHBIN
aJITOPUTM JIJIs1 TTPOBEICHUS aHAJIM3a U300pakKeHU,
OIHAKO OH BCE paBHO TpeOyeT AOMOJHUTEIbHOTO
MU3y4YeHUsT pe3yabTaToOB IJIsl Pa3HBIX TPYIIN Mallu-
€HTOB U MepecMOoTpa BpauoM TeX CilyyaeB, Koria
BBISIBJIEHBI KaKKMe-JIM00 OTKJIOHEHUSI OT HOPMBI.

ITonyyeHHbIe pe3yabTaThl TOKa3aTeaei MmiIoT-
HOCTU TE€YEeHU TNPU PYYHOM U aBTOMATUYECKOM
M3MEPEHUN XOPOILO KOPPEIUPYIOT MEXIY COOOI,
HMMesl He3HAYUTEIbHYIO Pa3HUILy, UTO He MPOTUBO-
PEYUT JaHHBIM UCCIeI0BAaHUM 3apyOekHbIX KOJIJIET
[14, 15].

ITpuuunHOI1 HECKOJbKO 00Jiee BHICOKUX Cpel-
HUX MmoKa3zaTeneit motHocTu st yaerpa- HIKT,
yeM 119 KT, moxer ObITh IIMpOKUIT pa3dpoc
CPEIHUX 3HAYECHUI IUIOTHOCTEN B BBIACJICHHOM
00J1lacTU MHTEpeca, a TakKe pa3IMuHble 3HAYeHUS
HanpsDKEHUsST Ha PpEHTIEHOBCKOI TPYOKe BO BpeMsi
CKaHUPOBaHMS. DTUM XKe 00yCJIOBJieH OoJiee 1Iu-
pPOKUIi 1Mana3oH oTkJaoHeHu# mis yabrpa-HIAKT
no cpaBHeHM10 ¢ KT, 4yTo BaXXHO YyYUTHIBaTh MpU
JIMarHOCTHKe cTeaTo3a rneyeHu. JlaHHbIi (akT mom-
TBEPXKIAET CYLIECTBYIOLINE B INTEpAType YKa3aHUS
Ha Hajuyre mpoOeMbl TOUHOCTU AEHCUTOMETPU-
yecKux usMepenuii [17].

ITpu TOoM, 4TO coryacue Mexay aBToMaTude-
CKMM ¥ PYYHBIM METOJAMM JIOBOJILHO XOpolliee,
PMCK oIpenesieHus aleHTa B IpyIiny O CHUXeH-
HbIM 3HaUY€HUEM TUIOTHOCTU TeYeHU MPU UCHOJIb-
30BaHMM aBTOMAaTMYeCKOro MeToda ISl yJbTpa-
HAKT wiu KT Bbllie, 4eM MpU pydHOM METOJE.
HaHHbIit paKT yKa3blBaeT Ha TO, YTO, HECMOTPS Ha
BIIOJIHE YIOBJIETBOPUTEbHOE OIpeaesieHue cpel-
HUX 3HAYEHUU TIIOTHOCTU OpraHa, UCIIOJb30BaHUSI
TOJIbKO OJTHOTO MapaMeTpa IMJIOTHOCTY MeYeH! Mpur
aBTOMATUYECKOM aHaJIU3e JUIS BbISIBJIEHUS CTeaTo3a
HEIOCTAaTOYHO. ABTOMAaTMYECKasi CErMEHTalUsl U
orpefieJieHue TUIOTHOCTU CEJNe3eHKU C Tocieny-
oM pacyetoM L/S u L-S mo3BojsT NoBbICUTH
JHMarHOCTUYECKYI0 TOYHOCTh JAaHHOIO METO/Ia, YTO
ocobenHo akryanbHO mist HIKT-uccnenoBanmii.

Orpannvenust

IIpoBeneHHass pabota He MpeaycMaTpuBaia
BBIITOJIHEHMSI CPAaBHUTEIBHOM OLIEHKHU TTOKa3aTeseit
MalMEeHTOB BHYTPU Pa3IMUYHBIX BECOBBIX I'PYIII, UYTO
TUIMTOTETUYECKU MOTJIO Obl BBIACJIUTH T€ Ciydaw,
[J€ aJITOPUTM CETMEHTAlLIMM MOXeT ObITh HanboJiee
npuroneH. Henb3st cOpachiBaTh CO CUETOB U TOT
(akt, uro cpaBHuBaemble KT u ynbrpa-HIKT
BBITIOJIHSIUCh MPU Pa3jMyHbIX TMapaMeTpax Ha-
MPsSKeHUST Ha PEHTIeHOBCKOM TpyOKe, UTO TakkKe
MOIJIO MOBJIMSITh Ha PE3yJbTaThl UCCAEIOBAHUIA.
HccnenoBaHue MMeeT OrpaHUYEHMS] B BUOE OT-
CYTCTBUSI KJIMHUYECKUX JAHHBIX MallMeHTOB, YTO
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He MO3BOJISIET OAHO3HAYHO YTBEPKAATh O HAJIUYUU
y HUX cTeaTro3a MevyeHU. bojee TouHasi olieHKa
BO3MOXXHOCTE! aBTOMAaTUYECKOrO METojia OIlpe-
JleJIeHUs] TUIOTHOCTU TI€YEHM JJIsl BBISIBJICHUS €€
CHUXeHUsT TpeOyeT MpOBeAeHUSI OTIAEIbHOIO UC-
CJIeIOBaHUS C YBEJIMYEHHBIM 00BEMOM BBIOODKHU.

Bnusinue apTtedakToB, BO3HUKAIOIIUX MPU
yabtpa-HIAKT, u paboTy ajJropurmMoB ILIyMOIMO-
JNaBJeHUs ISl TOoCenylolleld aBToMaTUuYeCcCKon
CerMeHTalluy MPEeJACTOUT OLIEHUTb B JaJbHEHIIMX
HCCIIeOBAHMSIX.

3akJroueHue

Xopollasi KOppeJasiuusi pydHOTo U aBTOMaTH-
YeCKOIo METOJ0B JUISl CTAaHAAPTHOW U YJIbTpaHU3-
KOJIO3HOM KOMITbIOTEPHOI TOMOTpaduy MO3BOJISIET
HCTOJb30BaTh aBTOMATUUECKUIA METO/ JIJIs1 aHaIu3a
0o0JIbILIOrO 00beMa JaHHBIX U BBISIBICHUS CTeaTo3a
MeYeHu.

DuHaHCHpOBaHHE

PaGoTa BhIMOMHSJIACh B COOTBETCTBHU C
IJIAHOM HAy4HBIX McciegoBaHuii HaydyHo-mpak-
TUYECKOT0 KJIMHUYECKOrO ILIEHTpa AUAarHOCTUKU
U TeJleMeIULIMHCKMX TeXHOJoTuii JlemaprameHTa
3paBOOXpaHeHMsI ropona MOCKBHI.

DuHAaHCOBOI MOAAEPXKKU CO CTOPOHBI KOMIIA-
HUM-TIPOM3BOAUTENCH MEIUIIMHCKOTO 000pYyI0Ba-
HUSI aBTOPHI HE TTOJTyYalIn.

Kounduankt nnrepecon

ABTOpI)I 3adBJIAIOT, YTO KOH(I)III/IKT MHTEPECOB
OTCYTCTBYCT.

DTHYECKHE ACNEKTHI

Hcnonb3yemble misi paboTel naHHbie KT-
HUCCIeN0BaHUUN COOTBETCTBYIOT CTaHIAPTHBIM
JAATHOCTUYECKNUM IIPOLeNypaM, IPOBOAVUMBIM B
MoOCKOBCKOM JierapTaMeHTe 3IpaBOOXpaHeHUs, U
ObLIU TMOJYYeHbI PETPOCIIEKTUBHO.

OpnoOpeHne KOMHTETA MO ITHKE

[anHasg pabora He HYXZAeTCSI B OJOOpPEHUU
KOMUTETA T10 3THKE.

JHTEPATYPA

1. Kim Y, Ejaz A, Tayal A, Spolverato G, Bridges
JFP, Anders RA, Pawlik, TM. Temporal trends in
population-based death rates associated with chronic
liver disease and liver cancer in the United States over
the last 30 years. Cancer. 2014 Oct 1;120(19):3058-65.
Published online 2014 Jun 10. doi: 10.1002/cncr.28843
2. TlompimoBa CJI. CoBpeMeHHBI B3IJISiA Ha



© HoBoctu xupypruu Tom 28 * Ne 6 * 2020

rmaToreHe3 M TPOOJieMy JIeUEHUsS HEaJKOTOJbHOM
KUpOBO  0Ooje3Hu nieueHu Dxcnepum u  Kauu
Tacmposumeponoeus. 2016;(5):74-82. https://elibrary.
ru/item.asp?id=26540630

3. Anstee QM, Targher G, Day CP. Progression of
NAFLD to diabetes mellitus, cardiovascular disease
or cirrhosis. Nat Rev Gastroenterol Hepatol. 2013
Jun;10(6):330-44. doi: 10.1038/nrgastro.2013.41

4. European Association for the Study of the Liver
(EASL); European Association for the Study of Diabetes
(EASD); European Association for the Study of Obesity
(EASO). EASL-EASD-EASO Clinical Practice
Guidelines for the management of non-alcoholic fatty
liver disease. J Hepatol. 2016 Jun;64(6):1388-402. doi:
10.1016/j.jhep.2015.11.004

5. HUBamkmn BT, Maesckags MB, IlasmoB UC, Tu-
xoHoB MH, Ilupokosa EH, ByesepoB AO, dpanku-
Ha OM, Wlynsnekosa OO, llykanos BB, Mawmmaen
CH, Maes UB, Ilamsrosa JIK. KimHuueckme pexo-
MEHIALIMM 110 TUAarHOCTUKE U JICUEHUIO HEAJKOTOJIbHOI
SKUPOBOI 60JIe3HM TeueHr Poccuiickoro oblecTsa o
M3YYeHUIO TieyeHn U PoccmiicKoil racTposHTEpOIOTH -
yeckoil accoumauuu. Poc Kypn Tacmposnmeponoeuu,
Tenamonoeuu,  Kononpoxmonoeuu. 2016;26(2):24-42.
https://doi.org/10.22416,/1382-4376-2016-26-2-24-42
6. RatziuV, Charlotte F, Heurtier A, Gombert S, Giral
P, Bruckert E, Grimaldi A, Capron F, Poynard T.
Sampling variability of liver biopsy in nonalcoholic fatty
liver disease. Gastroenterology. 2005 Jun;128(7):1898-
906. doi: 10.1053/j.gastro.2005.03.084

7. Zeb 1, Li D, Nasir K, Katz R, Larijani VN, Budoff
MIJ. Computed tomography scans in the evaluation
of fatty liver disease in a population based study: the
multi-ethnic study of atherosclerosis. Acad Radiol. 2012
Jul;19(7):811-18. doi: 10.1016/j.acra.2012.02.022

8. Chen X, Li K, Yip R, Perumalswami P, Branch
AD, Lewis S, Del Bello D, Becker BJ, Yankelevitz
DF, Henschke C. Hepatic steatosis in participants in
a program of low-dose CT screening for lung cancer.
Eur J Radiol. 2017 Sep;94:174-179. doi: 10.1016/j.
ejrad.2017.06.024

9. Oxpumenko CE, Unbun JIA, Kopenko UIT, Mo-
posoB CII, buprokoB AlIl, T'omb6oneBckuii BA, IIpo-
xopoB HU, Jlantyx 3A, PerxoB CA, ConmatoB UB,
Gdomun AA. OnTuMM3aLug 103 OOJydYeHUsT TaleH-
TOB B JIy4eBOW nuarHoctuke. [lueuena u Canumapus.
2019;98(12):1331-37. doi: 10.18821/0016-9900-2019-
98-12-1331-1337

10. Kauczor HU, Baird AM, Blum TG, Bonomo L,
Bostantzoglou C, Burghuber O, Cepicka B, Comanescu
A, Couraud S, Devaraj A, Jespersen V, Morozov S,
Agmon IN, Peled N, Powell P, Prosch H, Ravara
S, Rawlinson J, Revel MP, Silva M, SnoeckxA, van
Ginneken B, van Meerbeeck JP, Vardavas C, von
Stackelberg O, Gaga M; European Society of Radiology
(ESR) and the European Respiratory Society (ERS).
ESR/ERS statement paper on lung cancer screening.
Eur Radiol. 2020 Jun;30(6):3277-94. doi: 10.1007/
s00330-020-06727-7

11. Kynsoepr HC, Enuzapo Ab, Kosbac BC.
IIporpamma cermMeHTallMd M300paXKEHUs] MEUYeHU U
OMpe/ieNieHNs] PEHTIeHOBCKON TUIOTHOCTM  TeYeHU
CTLiverExam: cBMAETENbCTBO O TOC pPETUCTpALIUU
nporpammsl st DBM; RU 2019660983. 2019 Asr 15.
https://elibrary.ru/item.asp?id=39321074

12. Liao M, Zhao Y, Liu X, Zeng Y, Zou B, Wang
X, Shih FY. Automatic liver segmentation from
abdominal CT volumes using graph cuts and border

marching. Comput Meth Prog Bio. 2017 May;143:1-12.
doi: 10.1016/j.cmpb.2017.02.015

13. Wu W, Zhou Z, Wu S, Zhang Y. Automatic
Liver Segmentation on Volumetric CT Images Using
Supervoxel-Based Graph Cuts. Comput Math Methods
Med. 2016;2016:9093721. doi: 10.1155/2016/9093721
14. Kullberg J, Hedstrom A, Brandberg J, Strand R,
Johansson L, Bergstrom G, Ahlstrom H. Automated
analysis of liver fat, muscle and adipose tissue
distribution from CT suitable for large-scale studies.
Sci Rep. 2017 Sep 5;7(1):10425. doi: 10.1038/s41598-
017-08925-8

15. Jirapatnakul A, Reeves AP, Lewis S, Chen X,
Ma T, Yip R, Chin X, Liu S, Perumalswami PV,
Yankelevitz DF, Crane M, Branch AD, Henschke
CI. Automated measurement of liver attenuation to
identify moderateto-severe hepatic steatosis from chest
CT scans. Eur J Rdiol. 2020 Jan;122:108723. doi:
10.1016/j.ejrad.2019.108723

16. Heimann T, van Ginneken B, Styner MA,
Arzhaeva Y, Aurich V, Bauer C, Beck A, Becker C,
Beichel R, Bekes G, Bello F, Binnig G, Bischof H,
Bornik A, Cashman PM, Chi Y, Cordova A, Dawant
BM, Fidrich M, Furst JD, Furukawa D, Grenacher
L, Hornegger J, Kainmsller D, Kitney RI, Kobatake
H, Lamecker H, Lange T, Lee J, Lennon B, Li
R, Li S, Meinzer HP, Nemeth G, Raicu DS, Rau
AM, van Rikxoort EM, Rousson M, Rusko L, Saddi
KA, Schmidt G, Seghers D, Shimizu A, Slagmolen
P, Sorantin E, Soza G, Susomboon R, Waite JM,
Wimmer A, Wolf I. Comparison and evaluation of
methods for liver segmentation from CT datasets.
IEEE Trans Med Imaging. 2009 Aug;28(8):1251-65. doi:
10.1109/TM1.2009.2013851

17. T'pomoB AW, Ilerpsiikun AB, Kyns6epr HC, Kum
CIO, MoposzoB CII, CeprynoBa KA, ¥YcanoB MC.
[IpoGiaeMa TOYHOCTH AEHCUTOMETPUYECKMX IOKa3aTe-
Jiel B COBPEMEHHOW MHOTOCJIOMHOW KOMITBIOTEPHOM
tomorpaduu. Med Busyasuzayus. 2016;(6):133-142.
https://medvis.vidar.ru/jour/article /view,/368

REFERENCES

1. Kim Y, Ejaz A, Tayal A, Spolverato G, Bridges
JFP, Anders RA, Pawlik, TM. Temporal trends in
population-based death rates associated with chronic
liver disease and liver cancer in the United States over
the last 30 years. Cancer. 2014 Oct 1;120(19):3058-65.
Published online 2014 Jun 10. doi: 10.1002/cncr.28843
2. Podymova SD. The modern view on pathogenesis
and treatment of nonalcoholic fatty liver disease.
Eksperim i Klin Gastroenterologiia. 2016;(5):74-82.
https://elibrary.ru/item.asp?id=26540630 (In Russ.)

3. Anstee QM, Targher G, Day CP. Progression of
NAFLD to diabetes mellitus, cardiovascular disease
or cirrhosis. Nat Rev Gastroenterol Hepatol. 2013
Jun;10(6):330-44. doi: 10.1038/nrgastro.2013.41

4. European Association for the Study of the Liver
(EASL); European Association for the Study of Diabetes
(EASD); European Association for the Study of Obesity
(EASO). EASL-EASD-EASO Clinical Practice
Guidelines for the management of non-alcoholic fatty
liver disease. J Hepatol. 2016 Jun;64(6):1388-402. doi:
10.1016/j.jhep.2015.11.004

5. Ivashkin VT, Mayevskaya MYV, Pavlov CS,
Tikhonov IN, Shirokova YN, Buyeverov AO,
Drapkina OM, Shulpekova YuO, Tsukanov VV,
Mammayev SN, Mayev 1V, Palgova LK. Diagnostics

645



© A.Il. Tonuap ¢ coaBr. ABromeHcutoMmetpus nedeHu (KT u yasrpa-HIAKT)

and treatment of non-alcoholic fatty liver disease:
clinical guidelines of the Russian Scientific Liver Society
and the Russian gastroenterological association. Russian
Journal of Gastroenterology, Hepatology, Coloproctology.
2016;26(2):24-42. https://doi.org/10.22416/1382-4376-
2016-26-2-24-42 (In Russ.)

6. RatziuV, Charlotte F, Heurtier A, Gombert S, Giral
P, Bruckert E, Grimaldi A, Capron F, Poynard T.
Sampling variability of liver biopsy in nonalcoholic fatty
liver disease. Gastroenterology. 2005 Jun;128(7):1898-
906. doi: 10.1053/j.gastro.2005.03.084

7. Zeb I, Li D, Nasir K, Katz R, Larijani VN, Budoff
MJ. Computed tomography scans in the evaluation
of fatty liver disease in a population based study: the
multi-ethnic study of atherosclerosis. Acad Radiol. 2012
Jul;19(7):811-18. doi: 10.1016/j.acra.2012.02.022

8. Chen X, Li K, Yip R, Perumalswami P, Branch
AD, Lewis S, Del Bello D, Becker BJ, Yankelevitz
DF, Henschke C. Hepatic steatosis in participants in
a program of low-dose CT screening for lung cancer.
Eur J Radiol. 2017 Sep;94:174-179. doi: 10.1016/j.
ejrad.2017.06.024

9. Okhrimenko SE, Ilin LA, Korenkov IP, Morozov SP,
Biriukov AP, Gombolevskii VA, Prokhorov NI, Lantukh
ZA, Ryzhov SA, Soldatov IV, Fomin AA. Optimization
of radiation doses to patients in x-ray diagnostics. Gigiena
i Sanitariia. 2019;98(12):1331-37. doi: 10.18821/0016-
9900-2019-98-12-1331-1337 ((In Russ.)

10. Kauczor HU, Baird AM, Blum TG, Bonomo L,
Bostantzoglou C, Burghuber O, Cepicka B, Comanescu
A, Couraud S, Devaraj A, Jespersen V, Morozov S,
Agmon IN, Peled N, Powell P, Prosch H, Ravara
S, Rawlinson J, Revel MP, Silva M, SnoeckxA, van
Ginneken B, van Meerbeeck JP, Vardavas C, von
Stackelberg O, Gaga M; European Society of Radiology
(ESR) and the European Respiratory Society (ERS).
ESR/ERS statement paper on lung cancer screening.
Eur Radiol. 2020 Jun;30(6):3277-94. doi: 10.1007/
s00330-020-06727-7

11. Kul’berg NS, Elizarov AB, Kovbas VS. Programma
segmentacii  izobrazhenija pecheni i opredelenija
rentgenovskoj plotnosti pecheni CTLiverExam: svidetel’stvo
0 gos registracii programmy dlja JeVM; RU 2019660983
2019 Avg 15 https://elibrary.ru/item.asp?id=39321074 (In

Azpec Ay KOppecnoHIeHIUH

125124, Poccuiickas deaepanus,

r. Mockga, yn. Packosoit, 16/26, ctp. 1,
HayuyHo-mpakTH4YecKuii KIMHUISCKHUI LIEHTP
JMIMarHOCTUKU U TeJIeMEIULIMHCKUX TEXHOJIOTUI
JlemapTaMeHTa 31paBOOXpaHeHus ropoaa MOCKBHI,
OTJeJl Pa3BUTHsI KauecTBa paguooruu

ten. +7 962 967-50-71,

e-mail: anne.gonchar@gmail.com,

l'onyap Anna IlaBioBHa

Csenenus 00 aBTOpax

I'onyap Axna IlaBnoBHa, MIamIIMiA HAYYHBIM COTPYI-
HUK OTJeJia pa3BUTHSI KayecTBa paauosiornu, HayuyHo-
MPaKTUUECKUN KIWMHUYECKUM IIEHTP AMATHOCTUKU U
TeJIeMeAMIIMHCKUX TeXHOIOTHil JlermapTaMmeHTa 30paBo-
oxpaHeHus Topoga MockBsl, T. MockBa, Poccuiickast
Ddenepanns.

http://orcid.org/0000-0001-5161-6540

EnuzapoB Anexceit bopucoBuu, K.(p-M.H., crapuiuii
Hay4YHBIY COTPYIHUK OTIeNNa Pa3paboOTKHU CPENCTB Me-

646

Russ.)

12. Liao M, Zhao Y, Liu X, Zeng Y, Zou B, Wang
X, Shih FY. Automatic liver segmentation from
abdominal CT volumes using graph cuts and border
marching. Comput Meth Prog Bio. 2017 May;143:1-12.
doi: 10.1016/j.cmpb.2017.02.015

13. Wu W, Zhou Z, Wu S, Zhang Y. Automatic
Liver Segmentation on Volumetric CT Images Using
Supervoxel-Based Graph Cuts. Comput Math Methods
Med. 2016;2016:9093721. doi: 10.1155/2016/9093721
14. Kullberg J, Hedstrom A, Brandberg J, Strand R,
Johansson L, Bergstrom G, Ahlstrom H. Automated
analysis of liver fat, muscle and adipose tissue
distribution from CT suitable for large-scale studies.
Sci Rep. 2017 Sep 5;7(1):10425. doi: 10.1038/s41598-
017-08925-8

15. Jirapatnakul A, Reeves AP, Lewis S, Chen X,
Ma T, Yip R, Chin X, Liu S, Perumalswami PV,
Yankelevitz DF, Crane M, Branch AD, Henschke
Cl. Automated measurement of liver attenuation to
identify moderateto-severe hepatic steatosis from chest
CT scans. Eur J Rdiol. 2020 Jan;122:108723. doi:
10.1016/j.ejrad.2019.108723

16. Heimann T, van Ginneken B, Styner MA,
Arzhaeva Y, Aurich V, Bauer C, Beck A, Becker C,
Beichel R, Bekes G, Bello F, Binnig G, Bischof H,
Bornik A, Cashman PM, Chi Y, Cordova A, Dawant
BM, Fidrich M, Furst JD, Furukawa D, Grenacher
L, Hornegger J, Kainmsller D, Kitney RI, Kobatake
H, Lamecker H, Lange T, Lee J, Lennon B, Li
R, Li S, Meinzer HP, Nemeth G, Raicu DS, Rau
AM, van Rikxoort EM, Rousson M, Rusko L, Saddi
KA, Schmidt G, Seghers D, Shimizu A, Slagmolen
P, Sorantin E, Soza G, Susomboon R, Waite JM,
Wimmer A, Wolf I. Comparison and evaluation of
methods for liver segmentation from CT datasets.
IEEE Trans Med Imaging. 2009 Aug;28(8):1251-65. doi:
10.1109/TM1.2009.2013851

17. Gromov Al, Petraikin AV, Kulberg NS, Kim
SYu, Morozov SP, Sergunova KA, Usanov MS. The
Problem of X-Ray Attenuation Estimation Accuracy in
Multislice Computed Tomography. Med Visualization.
2016;(6):133-142. https://medvis.vidar.ru/jour/article/
view/368 (In Russ.)

Address for correspondence

125124, Russian Federation,

Moscow, Raskova Str., 16/26, 1,

Research and Practical Clinical Center

of Diagnostics and Telemedicine Technologies,
Department of Health Care of Moscow,

the Department of Radiology Quality Development
tel. +7 962 967-50-71,

e-mail: anne.gonchar@gmail.com,

Gonchar Anna P.

Information about the authors

Gonchar Anna P., Senior Researcher of the Department
of Radiology Quality Development, Research and
Practical Clinical Center of Diagnostics and Telemedicine
Technologies, Department of Health Care of Moscow,
Moscow, Russian Federation.
http://orcid.org/0000-0001-5161-6540

Elizarov Alexey B., PhD, Senior Researcher of the
Department of the Development of Medical Imaging
Tools, Research and Practical Clinical Center



© HoBoctu xupypruu Tom 28 * Ne 6 * 2020

IUIIMHCKON BU3yanu3anuu, HaydyHo-mpakThudecKuii
KJIMHWYECKUI LEHTP TMATHOCTUKY U TeJeMEIMIIMHCKUX
TexHosioruit JlemaprameHTta 31paBOOXpaHEHMsI ropoja
Mockssl, . MockBa, Poccuiickas @enepaiius.
http://orcid.org/0000-0003-3786-4171

Kynw6epr Huxkonait CepreeBud, K.p-M.H., pyKOBO-
IUATENIb OTAeJla pa3pabOTKM CPEJACTB MEIUIIMHCKOMN
BU3yanM3auuu, HaydyHo-npakTuyecKuii KITMHUYECKU
LEHTp IVAarHOCTUKU U TeJIeMEeIULIMHCKIX TEXHOIOTHI
HenapTaMeHTa 31paBOOXpaHEHUs] Topona MOCKBHI,
r. Mockga, Poccuiickas @Denepaiius.
http://orcid.org/0000-0001-7046-7157

CyneitmanoBa Mapuss MupociaBoBHa, Bpad-OpAruHATOP,
LleHTpanbHas rocyaapcTBeHHash MEIMLIMHCKAsT aKkae-
Must YnpasieHus genamu Ipesunenta PD, r. Mocksa,
Poccuiickas ®enepanms.
https://orcid.org/0000-0002-5776-2693

AnekceeBa TarbsiHa MropeBHa, creluaaucT OTaeaa
MEIUIIMHCKOTO obecTieueHusT craHaapTu3anuu, LleHTp
9KCIMEPTU3bl U KOHTPOJISI KauecTBa MEIULIMHCKOM Mo-
Mo MwunsapaBa Poccum, r. Mocksa, Poccuiickast
Ddenepanns.

http://orcid.org/0000-0003-3296-3250

YepHbiu€s AMutpuit AHapeeBUY, Bpady-OpAMHATOP,
Poccuiickuii HallMOHAJBHBIM HCCIeq0BaTENbCKUN
MeIULUMHCKUI yHuBepcuteT umenu H.M. Iluporona
MunsapaBa Poccun, r. Mocksa, Poccuiickas ®Dene-
pauusi.

https://orcid.org/0000-0002-6734-0531

TutoB Muxaun HOpbeBuu, Bpau-peHTreHoJior, [o-
ponckas kiauHudeckass 6onpHuna uMm. C.I1. BorkuHa
HenapTaMeHTa 3ApaBOOXpaHEHHUs] ropona MOCKBHI,
r. Mocksa, Poccuiickast @enepanus.
https://orcid.org/0000-0002-4933-6125

Bocun Buxrtop FOpbeBuu, a.M.H., nmpodeccop, IiaB-
HBI HaYYHBIA COTPYIHMK OTIENa Pa3BUTHUS KayecTBa
panuonoruu, HaydHo-mpakTuuecKuii KIMHUYECKUIA
LIEHTP AMAarHOCTUKU U TeIeMEIULIMHCKUX TeXHOJIOIMI
[enaprameHTa 31paBoOXpaHeHUsT ropoaa MOCKBBHI,
r. Mocksa, Poccuiickas ®Denepaius.
http://orcid.org/0000-0002-4619-2744

MoposzoB Cepreit IlaBaoBuu, a.M.H., TIpodeccop,
nupektop HayyHO-mpakKTU4ecKoro KIMHUYECKOTO
LIEHTpa AMATHOCTUKU U TeJIeMEeIULIMHCKUX TeXHOJOTU
[emaprameHTa 31paBOOXpaHeHUsT ropoma MOCKBBHI,
r. Mocksa, Poccuiickas ®Deaepaius.
http://orcid.org/0000-0001-6545-6170

T'omb6oneBckuit Buktop AnekcaHapoBWY, K.M.H., py-
KOBOJUTENIb OTIeNIa Pa3BUTHUSI KauyecTBa PagvoJIOTHH,
HayuyHo-npakTuyecKkuil KIMHUYECKUN LIEHTpP AMArHo-
CTUKU U TeJIEMEIULIMHCKMX TeXHOJIOTHH [lenmaptaMmeHTa
3apaBooxpaHeHus: ropoga Mocksel, . MockBa, Poc-
cuiickast Mdeneparusi.
http://orcid.org/0000-0003-1816-1315

Nudopmanus o cratse
Ilocmynuaa 10 uona 2019 e.

Ilpunama ¢ newamo 25 oxkmsabps 2020 e.
JHocmynna na caime 30 dexabps 2020 e.

of Diagnostics and Telemedicine Technologies,
Department of Health Care of Moscow, Moscow,
Russian Federation.
http://orcid.org/0000-0003-3786-4171

Kulberg Nicholay S., PhD, Head of the Department of
the Development of Medical Imaging Tools, Research
and Practical Clinical Center of Diagnostics and
Telemedicine Technologies, Department of Health Care
of Moscow, Moscow, Russian Federation.
http://orcid.org/0000-0001-7046-7157

Suleymanova Maria M., Clinical Intern, Central State
Medical Academy of the Management Department
of the Presidential Administration of the Russian
Federation, Moscow, Russian Federation.
https://orcid.org/0000-0002-5776-2693

Alekseeva Tatiana 1., Specialist of the Department of
Medical Security Standardization, Center for Healthcare
Quality Assessment and Control, Moscow, Russian
Federation.

http://orcid.org/0000-0003-3296-3250

Chernyshev Dmitry A., Clinical Intern, Pirogov Russian
National Research Medical University, Moscow,
Russian Federation.
https://orcid.org/0000-0002-6734-0531

Titov Mikhail Yu., Radiologist, City Clinical Hospital
Named after S.P. Botkin, Department of Health of
Moscow, Moscow, Russian Federation.
https://orcid.org/0000-0002-4933-6125

Bosin Victor Yu., MD, Professor, Chief Researcher of
the Department of Radiology Quality Development,
Research and Practical Clinical Center of Diagnostics
and Telemedicine Technologies, Department of Health
Care of Moscow, Moscow, Russian Federation.
http://orcid.org/0000-0002-4619-2744

Morozov Sergey P., MD, Professor, Head of the
Research and Practical Clinical Center of Diagnostics
and Telemedicine Technologies, Department of Health
Care of Moscow, Moscow, Russian Federation.
http://orcid.org/0000-0001-6545-6170

Gombolevsky Victor A., PhD, Head of the Department of
Radiology Quality Development, Research and Practical
Clinical Center of Diagnostics and Telemedicine
Technologies, Department of Health Care of Moscow,
Moscow, Russian Federation.

Article history

Arrived: 10 June 2019
Accepted for publication: 25 October 2020
Available online: 31 December 2020

647



