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Bo3MOXXHOCTM U OrpaHU4EHUA UCNOJ/Ib30BAHUA Sk
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 ecTeCTBEHHOrO A3bIKa.
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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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