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ABSTRACT

BACKGROUND: Scoliosis is one of the most common spinal deformations that are usually diagnosed on frontal radiographs
using Cobb’s method. Automatic measurement methods based on artificial intelligence can overcome many drawbacks of the
usual method and can significantly save radiologist’s time.

AIM: To analyze the accuracy, advantages, and disadvantages of a newly developed artificial intelligence program for the
automatic diagnosis of scoliosis and measurement of Cobb'’s angle on frontal radiographs.

MATERIALS AND METHODS: In total, 114 digital radiographs were used to test the agreement of Cobb's angle measurements
between the new automatic method and the radiologist using the Bland—Altman method on Microsoft Excel. A limited clinical
accuracy test was also conducted using 120 radiographs. The accuracy of the system in defining the scoliosis grade was
evaluated by sensitivity, specificity, accuracy, and area under the receiver operating characteristic curve.

RESULTS: The agreement of Cobb's angle measurement between the system and the radiologist's calculation was found
mostly in grade 1 and 2 scoliosis. Only 2.8% of the results showed a clinically significant angle variability of >5°. The diagnostic
accuracy metrics of the limited clinical trial in City Mariinsky Hospital (Saint Petersburg, Russia) also proved the reliability of the
system, with a sensitivity of 0.97, specificity of 0.88, accuracy (general validity) of 0.93, and area under the receiver operating
characteristic curve of 0.93.

CONCLUSION: QOverall, the artificial intelligence program can automatically and accurately define the scoliosis grade and
measure the angles of spinal curvatures on frontal radiographs.
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AHHOTALIMA

06ocHoBaHMe. CKoNMO3 — 0fiHA U3 CaMblX PacnpOCTPaHEHHbIX AedopMaLmii NO3BOHOYHMKE, KOTOPYHO 00bIYHO AMarHoCTUpY-
10T C NOMOLLbI0 BPOHTaNbHbLIX cnoHaunorpaMM no Metoay Kobba. ABToMaTuyeckue MeToabl U3MepEHUS, OCHOBaHHbIE Ha UC-
KYCCTBEHHOM WHTEJ/IEKTe, KOMMEHCUPYIOT MHOTME HEeAO0CTaTKW CTaHAApPTHbIX METOAOB U MOMYT 3HAUUTENbHO CIKOHOMUTb
BpEMS Bpaya-peHTreHonora.

Llenb — npoaHanuaupoBaTb TOYHOCTb, MPEMMYLLECTBA W HELOCTaTKM HOBOW MPOTpaMMbl WCKYCCTBEHHOTO WHTENEKTa
Npy1 aBTOMAaTUYECKOM OMpefieSieH N CTEMEHN CKONMo3a U u3MepeHun yrna Kobba Ha GpoHTanbHbIX peHTreHorpaMMax.
Matepuanbl U Metoabl. Becero uccnenoBaHo 114 peHTreHorpamMm Ha npeaMeT cooTBeTcTBusA M3MepeHui yrna Kobba, Bbi-
MOJHAEMbIX aBTOMATUYECKM NPOrpaMMON UCKYCCTBEHHOrO MHTENIEKTA U PEHTIEHO/IONOM C UCMONIb30BaHWeM MeTofa bnek-
pa—AnbTMaHa B nporpamme Microsoft Excel. KpoMme Toro, 6binn npoBefeHbl KIMHUYECKUE UCTIbITaHUE TOYHOCTU CUCTEMBI
C WUCMOMb30BaHMEM OTpaHuyueHHbIX AaHHbIX (120 peHTreHorpamm). TOYHOCTb CUCTEMBI B OMPEAENIEHUN CTEMEHN BbIpaXKeH-
HOCTU CKOJIN03a OLIEHMBaNM MO MOKa3aTensM YyBCTBUTENBHOCTM, CNeLMdUYHOCTH, TOUHOCTW U nnowaau nog, ROC-KpuBoii.
Pe3synbTathl. bonblue cornacoBaHHocTM B M3MepeHusx yrna Kob6a, BbIuMCAeMbIX MPOrpamMMoi UCKYCCTBEHHOO UHTESIEKTA
W PEHTTEHOMOrOM, HalMAeHo B rpynnax ckonumo3a | u Il crenenu. Tonbko B 2,8% cnydyaes Habnofanack KIMHUYECKM 3HaUMMas
pasHuua B u3mepeHum yrioe Kobba (BapuabenbHocTb >5°). [oKasaTenu AUarHOCTUYECKOM TOYHOCTH, MOJyYEHHbIE B X04e
OrpaHWYEHHOr0 KITMHUYECKOro UCCIef0BaHNA B ropoackon MapuuHckoii 6onbHuue (CaHKT-eTepbypr), TakxKe noLTBEpAUIH
HafEXHOCTb CUCTEMBI: YyBCTBUTENbHOCTL cocTaBmna 0,97, cneundmyHocts — 0,88, TouHocTb (06wwas BanuaHocts) — 0,93,
a nnowaap nog ROC-kpuson — 0,93.

3aksioueHme. B Lenom, nporpaMMa UCKYCCTBEHHOMO MHTEN/IEKTA MOXET aBTOMAaTUYECKU TOUHO ONpefensTh CTENEHb Bbipa-
JKEHHOCTW CKOMMO3a, a TaKXKE U3MEPATb Yriibl UCKPUBNEHWS NO3BOHOYHMKA Ha QPOHTANbHBIX CMOHAMOrPaMMaX.

KnioueBble cnoBa: cCKonmos; MCKYCCTBEHHbIﬁ MHTEJIIEKT, N03BOHOYHUK.
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