ORIGINAL STUDIES Vol 2 (2) 2021 Digital Diagnostics 0
105

DOI: https://doi.org/10.17816/DD60622 .

BapuabenbHoCTb 3aKNIO4EHMIA NPYU UHTEpNpeTaLuu Check [o%
KT-cHuMKoB: oauH 3a BcexX U Bce 3a 0AHOro

H.C. Kynbbepr' 2, P.B. Pewethukos' 3, B.M. Hosuk', A.B. Enunzapos', M.A. T'yces'*,
B.A. Fom6onesckuit', A.B. Bnananmumpckwit', C.IM. Mopo3os'

! HayuHO-NPaKTUHECKMIA KIMHUYECKWIN LEHTP AMAarHOCTUKM U TeNeMEeMLIMHCKUX TEXHONOMMI [lenapTamMeHTa 3apaBooXpaHeHma r. MocKsl,
Mocksa, Poccuiickan Oefepauma
2 (DefiepanbHblil MCCNENOBATENbCKMIA LiEHTP «MHpOpMaTUKa 1 ynpasneHre» Poccuitlckom akaneMum Hayk, Mockea, Poccuiickas Qepepaums
3 Mep.blit MOCKOBCKMIA MOCYAAPCTBEHHBIA MEAMUMHCKUI YHMBEpcuTeT uMeHn U.M. Ceuerosa (CeueHoBCKMiA YHuBepcuTeT),
Mocksa, Poccuiickan Oefepauma
“ MoCKOBCKMI MONUTEXHUYECKMI YHMBEpCKTeT, Mockea, Poccuiickan Oepepauma

AHHOTALIUA

ObocHosaHue. Pa3MeTKa HabopoB MedMLMHCKMX M306paXKeHUA BO MHOTOM MofaraeTc Ha CyObeKTUBHYI0 MHTeprpe-
Taumio HabnioaaeMbix NOAO3PUTENBHBIX CTPYKTYP. Ha HAcTOALMIA MOMEHT He CyLLEeCTBYeT PeKOMEH0BAHHOIO NPOTOKoNa
Mo onpeaeneHmMIo 3TafoHHbIX faHHbIX (ground truth), oCHOBaHHBIX Ha Bpa4YebHbIX ONMUCAHUAX.

Llene — aHanu3 npaBWNBHOCTM U COrNAcOBAaHHOCTU OLIEHOK PEHTreHOO0roB, MPUHUMABLLMX yyacTue B MOArOTOBKE
obuiegocTynHoro Habopa gaHHbIx CTLungCa-500; onpeneneHve B3aMMOCBA3M 3TUX MOKa3aTenen ¢ KoJIMYeCcTBOM Creum-
anucToB, MPOBOJALLMX HE3ABUCMMYI0 MHTEPNPETALMI0 M306parKeHUI, NONYYeHHbIX MPU KOMMbTEPHO-TOMOrPadUYECKOM
(KT) uccnepgoBanum.

Mamepuan u Memodsl. Habop [aHHbIX, B pa3MeTKe KOTOPOro NMpUHMManu ydactue 34 peHTreHonora, BKovaeT 536
KT-nccnenoBaHMi NauMeHToB M3 rpynmbl pUcka pasBuTMA paka nérkoro. Kawpoe KT-uccnepoBaHue 6bino HesaBUcMMO
MHTEpNPETUPOBAHO LUECTbI0 CMELManMCTaMm, nocsie Yero 06HapyKeHHble UMM MOJ03PUTENbHBIE CTPYKTYPbl MPOXOAMN
apbutpaxk OpyruM skcnepToM. [nA KarKOoro sKcnepTa NOACUMTBLIBANM KOMIMUECTBO UCTUHHO MOJIOMUTENBHBIX, JIOMHOMO-
TIOMUTENBHBIX, UCTUHHO OTPULATENbHBIX M NIOMHOOTPULLATENbHBIX HAXO[OK, Ha OCHOBAHWM KOTOPbIX NPOBOAMM OLIEHKY
AWarHoCTUYECKOM TOMHOCTM PeHTreHonoroB. [InA aHanm3a cOrNacoBaHHOCTU MeAY 3aKMIoUYEHUAMU PEHTIEHOMOM0B UC-
MoN1b30BaNIN METPUKY NPOLIEHTHOr 0 NOKa3aTensa.

Pesynomamel. YBenvueHune KonmyecTsa creLyuanvcToB, POBOSALLMX HE3aBUCKMMYIO0 MHTepnpeTaumio KT-nccnegosaHui,
BEAET K pPOCTY NPaBUNIBHOCTM UX OLIEHOK MPU CHUMEHUM cornacoBaHHocTW. Cpeayn $aKTopoB, BAMAIOLLMX HA COMNAcOBaH-
HOCTb 3aK/IOYEHWIA MeXKY NapaMu UccriejoBaTesNiel, BbIAENIATCA PacXOKAEHNEe MHEHUI MO NOBOAY HanMuMA NEFOYHOr0
oYara B KOHKPeTHOM y4vacTKe KT-cHUMKa.

3aknoyeHue. YBenMYeHWe YMCa HE3aBUCUMBIX NEPBUYHBLIX MHTEPNPETALMIA CNOCOBHO MOBLICUTL UX KOMOUHMpPOBaH-
HYI0 NPaBMALHOCTb MpU YCNOBUM NpoBefdeHWUA apbuTpaxa, NPUYEM KBanUGUKaLMA PEHTTEHONOrOB HE MMEeET onpenens-
loLLlero 3HayeHUA ANA KayecTBa aHanu3a. [poBedeHue MepBUYHOM Pa3METKM CMaMU YeTbIpEX PeHTreHONoroB ABMAETCA
ONTUMaJbHBIM C TOUYKM 3PEHUA COYETAHUA NPaBUNIBHOCTA UHTEPMPETALMK U €€ CTOUMOCTY.

KnioueBble cnoBa: KOMMblOTEpPHaA TOMOI'padJVIFI; |-|a60p 0aHHbIX; 3Ta/IOHHbIe [adHHbIe; COr/laCOBaHHOCTb MeX Y 3aKnio-
YEeHNAMU.
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ABSTRACT

BACKGROUND: The markup of medical image datasets is based on the subjective interpretation of the observed entities
by radiologists. There is currently no widely accepted protocol for determining ground truth based on radiologists’ reports.

AIM: To assess the accuracy of radiologist interpretations and their agreement for the publicly available dataset
“CTLungCa-500", as well as the relationship between these parameters and the number of independent readers of CT scans.

MATERIALS AND METHODS: Thirty-four radiologists took part in the dataset markup. The dataset included 536 patients
who were at high risk of developing lung cancer. For each scan, six radiologists worked independently to create a report. After
that, an arbitrator reviewed the lesions discovered by them. The number of true-positive, false-positive, true-negative, and
false-negative findings was calculated for each reader to assess diagnostic accuracy. Further, the inter-observer variability
was analyzed using the percentage agreement metric.

RESULTS: An increase in the number of independent readers providing CT scan interpretations leads to accuracy increase
associated with a decrease in agreement. The majority of disagreements were associated with the presence of a lung nodule
in a specific site of the CT scan.

CONCLUSION: If arbitration is provided, an increase in the number of independent initial readers can improve their com-
bined accuracy. The experience and diagnostic accuracy of individual readers have no bearing on the quality of a crowd-
tagging annotation. At four independent readings per CT scan, the optimal balance of markup accuracy and cost was achieved.

Keywords: X-ray computed tomography; datasets as topic; ground truth; observer variation.
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