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AHHOTALUA

06ocHoBaHuMe. C KaxabIM roj0M YBENMYMBAIOTCA 06BEMbI MEANLIMHCKUX AMarHOCTUYECKMX UCCIeS0BaHUM, YTO aKTUBU3UPY-
€T CTPeMJIEHUE K BHEAPEHMIO NEpeloBbIX TEXHOMOMMIA B 0611aCTV MeAMLIMHCKOM AuarHocTUkW. OOMH U3 NepcrnekTMBHBIX MoA-
XO[,0B, KOTOPbIA NPUBJIEKAET BHUMaHUe — WCMOJb30BaHME UCKYCCTBEHHOIO MHTENNEKTa B 3Toi chepe. Ha 6ase ropopackom
BonbHULBI, CneuManu3upyroLLeics Ha nedeHun 3abonieBaHuUi OpraHoB AblxaHWs, NPOBOAUNOCH UCCNEA0BaHUe N0 aBTOMATH-
3MPOBaHHOMY aHanW3y PeHTreHorpamMM OpraHoB rpyaKoii Knetku npu nomolm MU-cepsuca GrusucbuoMep.

Lienib — OLEHUTL AMarHOCTUYECKYI0 TOYHOCTb CEpBUCA UCKYCCTBEHHOMO UHTeNNeKTa «DtusucboMen» ans BbisBneHUs na-
TONOMMA OPraHoB [blXaHWs B YCIOBUSX FOPOACKON 60NbHULBI, OKa3bIBAKOLLEN KPYrNOCYTOUHYIO CreLuanu3upoBaHHyo Mo-
MOLLb M0 NPOQUII0 «MySIbMOHONOTUS».

Matepuanbl u Metopbl. [laHHoe MccnefoBaHWe SBNANOCH MPOCMEKTUBHBIM, NPU 3TOM pe3ynbTathl paboTbl cepBuca MCKYC-
CTBEHHOT0 MHTENNIEKTA bW AOCTYNHBI Bpady Mo 3anpocy, To ecTb Bpay UMeN BO3MOKHOCTb 03HAKOMUTLCSA C pe3yNbTaTaMmu
paboThl cepBiuca B Cllyyae HeOBXOAUMOCTH anbTePHATUBHOMO 3aKJUEHUS.

PedepeHc-TeCT cocTaBNANM 3aKIIOUEHUs Bpadeii-peHTreHonoros Camapckon ropoackoi 6ombHMUbl N® 4, KoTopble onu-
CblBanM MCCNefoBaHWs, NPOBOAMMbIE B MEpuUod TeCTMPOBaHUA. MHOEKC-TeCT MpOBOAMIM Ha nporpaMMHOM obecneye-
HuM «[lporpaMMa aBTOMATWU3MPOBAHHOMO aHanM3a UMGPOBbIX PEHTrEHOrpaMM OpraHoB TPYAHON KNeTKU/dooporpaMm
no TY 62.01.29-001-96876180-2019» npoussoactea 000 «PrusncbroMepny». MporpaMmHoe obecneyeque «PruancbrnoMen»
NPUMEHANOCH ANS aHanu3a undposbix GNooporpamMM NErKMX B NpsMoii NepeaHei npoekuuu. MNporpaMMHoe obecneyeHne
aBTOMATMYECKM OMNpefensno CneaylLme peHTreHOM0MMYECKUEe NPU3HAKKM NaToNOruiA: NneBpasbHbIA BbINOT, MHEBMOTOPAKC,
aTeJIeKTas, oyar 3aTeMHeHus, MHOUNLTPALMS/KOHCONMAALMS, AMCCEMUHALIMSA, NONOCTb, KaNbLMHAT/KaNnbLWHUPOBaAHHAs TEHb,
HapyLUeHMe LieIoCTHOCTU KOPTUKAMbHOMO CHOA.

B aHanu3 bbinu BK0YeHBI hnlooporpaMMel naumeHToB cTaplue 18 net. ccnegoBaHue MpoBogMnoCh B paMKax BIMOHEHMUS
Hay4HO-MUCCNe0BaTeNbCKON W OMbITHO-KOHCTPYKTOPCKOM paboTbl N¢ 121051700033-3 «[TopaxeHne NErkux UHPEKLMOHHOI
aTmonormn. CoBepLUeHCTBOBaHWE METO0B BbISIBNIEHUS!, AMArHOCTUKM U Nevermns» (14.05.2021).

PesynbTatbl. B pesynbTate onbITHOW 3KCMNyaTaLmMm cepBuca UCKYCCTBEHHOro uHTennekTa «PtusucbuoMep» 1 nocnepytove-
ro ROC-aHanm3a 6binm NOATBEPHKAEHBI METPUKU AMArHOCTUYECKOM TOYHOCTH, 3asIBNIEHHBIE NPOU3BOAUTENEM MEAMULMHCKOrO
U3LeNA C UCKYCCTBEHHBIM UHTEJINEKTOM.

CepBuc NpefoCTaBAs BEPOATHOCTb HAaNWUMA pasfuyHbiX natonoruid. Mo BbigeneHHbIM MeTKaM nofo3peHue Ha TybepKynés
Bbino BhicTaBneHo 63 nauueHTaM (4,8%) no xapaKTepHbIM PEHTTEHONOMMYECKUM NPU3HAKaM, 3aKJTOYeHUe BpPa4YOM-peHTTe-
HOJIOrOM NPOBOAMNOCH HE3aBUCMMO, Pe3yNbTaThl OLEHMBAN JieYallyil Bpad U UMen BO3MOXHOCTb COMOCTaBUTb pe3ysbTarthl
1 06CyanTb UX C BpaiOM-PEHTTEHONIONOM B Clly4ae 0BHApYKEHUS OTAMYMA.

Mo pesynbTataM onpoca Jeyallmx Bpayeit-nysbMOHOOr0B, NPMHUMABLLMX y4acTe B UCCNEAO0BaHMM, 3aK/I0HEHWe CepBuCa
MCKYCCTBEHHOI0 MHTEN/IEKTa NOCTYNano aBToMaTnyecku B TeueHue 15 ¢, 3akoyeHne Bpaya — B Tedenne 30 MuH u Bonee.
3aksioyeHne. B cooTBeTCTBMM C pe3ynbTaTaMu NpOBEEHHOMO WCCNEAO0BaHWSA, BHeApEHWe NporpaMMHoro obecnevyeHus
«®rusncbnoMen» uenecoobpasHo Kak B MOMKIMHUYECKOE OTAENeHMe 6ONIbHULbI B MaHe OLEHKM eXKeroaHoro ¢Jioopo-
rpaduyeckoro obcnefoBaHUs HaceneHus, TaK U B NYNIbMOHONOMMYECKYIO ClyX6y roposa, CTauuoHap U NpUEMHOE OTAENEHNE
00MbHULBI.

KnioueBble cnosa: MCKYCCTBEHHbIVI MHTENIEKT, pEHTreHorpaMma; aBTOMaTM3VIp0BaHHbIF1 dHaJns.
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The experience of using artificial intelligence

for automated analysis of digital radiographs
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ABSTRACT

BACKGROUND: The volume of medical diagnostic studies continues to increase annually, intensifying the desire to implement
advanced technologies in the field of medical diagnostics. One of the promising approaches that has attracted attention is the
use of artificial intelligence in this area. A study was conducted on the automated analysis of chest radiographs using the Al
service PhthisisBioMed at a city hospital specializing in the treatment of respiratory diseases.

AIM: The study aimed to assess the diagnostic accuracy of the artificial intelligence service “PhthisisBioMed” for the detection
of respiratory pathologies in the context of a city hospital that provides 24-hour specialized care in the field of pulmonology.
MATERIALS AND METHODS: This study employed a prospective design, with the results of the artificial intelligence service
available to the physician on request. This enabled the physician to review the results of the service if an alternative opinion
was needed.

The reference test was conducted by radiologists at Samara City Hospital No. 4, who described the examinations performed
during the testing period. The index test was performed on the software “Program for Automated Analysis of Digital Chest
Radiographs/Fluorograms accordingto TU 62.01.29-001-96876180-2019" produced by PhthisisBioMed LLC. The PhthisisBioMed
software was employed to analyze digital fluorograms of the lungs in direct anterior projection. The software automatically
identified the following radiological signs of pathologies: pleural effusion, pneumothorax, atelectasis, darkening, infiltration/
consolidation, dissemination, cavity, calcification/calcified shadow, and cortical layer integrity violation.

Fluorograms of patients over the age of 18 were included in the analysis. The study was conducted within the framework of
research and development work No. 121051700033-3, entitled “Lung Damage of Infectious Etiology. Improvement of Methods
of Detection, Diagnosis and Treatment” (14.05.2021).

RESULTS: Following the pilot operation of the PhthisisBioMed artificial intelligence service and subsequent ROC analysis, the
diagnostic accuracy metrics claimed by the manufacturer of the artificial intelligence medical device were confirmed.

The service provided the probability of the presence of various pathologies. According to the highlighted labels, 63 patients
(4.8%) were suspected of tuberculosis based on characteristic radiologic features. The conclusion was made independently
by the radiologist, and the results were evaluated by the attending physician. The attending physician had the opportunity to
compare the results and discuss them with the radiologist if differences were found.

The results of the survey of pulmonologists who participated in the study indicated that the conclusion of the artificial intelligence
service was received automatically within 15 seconds, while the conclusion of the physician was received within 30 minutes
or more.

CONCLUSIONS: The results of the study indicate that the implementation of the PhthisisBioMed software is expedient both in
the outpatient department of the hospital in terms of assessing the annual fluorographic examination of the population, and in
the pulmonology service of the city, inpatient and admission department of the hospital.
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