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TpéxMepHas peKOHCTPYKLMA KOCTeU Tasa Chock tor

Ha MPT-uccnepoBanusx

E.O. MKkpsiHHMKOB

Hay4Ho-npaKTUYeCcKMiA KIMHUYECKMIA LIEHTP AMArHOCTUKM U TeNleMeAULMHCKUX TexHonoruii, MockBa, Poccuiickas Qepepauus

AHHOTALIMA

06ocHosaHue: NenbBUOMETPUS — BaMHas COCTaBJIAOLLAA aKyLLepCKoro obceoBaHus, LENblo KOTOPOI ABNISETCA Mpo-
FHO3MPOBaHUe HECOOTBETCTBUS MEXY pa3MepaMu NpeAnexalleld YacT NnoAa U Tasa MaTepu, YTo NPUBOAMT K 3aTpyLHe-
HWIK0 UM HEBO3MOXKHOCTM BaraULLHbIX pofoB. KNuHWYeCKM y3KuiA Ta3 — 0fiHa U3 MNaBHbIX NPUYMH MAaTEPUHCKOr0 pOA0BO-
ro TpaBMaTM3Ma, NepuHaTanbHoOM 3a601eBaeMoCTU M CMEPTHOCTH.

Lles: co3pate Mogenb KOMMBIOTEPHOIO 3peHMs [ aBTOMAaTUYECKOW CerMeHTaLmu KOCTen Tasa C bl MoyyeHus
TPEXMEPHOW PEKOHCTPYKLMM Ta30BbIX KOCTEN.

Memodel: B pabote ucnonb3oBanacb HeMpoHHas ceTb Ha ocHoBe apxuTeKTypbl 3D U-Net, KoTopas 6bina obydyeHa
Ha T2 B3BeLUEHHbIX M300paXeHnax Bo GpoHTanbHO npoekuun (repetition time (TR) — 7500, echo time (TE) — 130, slice
thickness (sl.thk.) — 4 mm, Field-of-view (FOV) — 40x39, matrix — 256x256). 061EM BbIOOPKU cOCTaBUN 49 NALMEHTOK.
B obyuatowyto BbibopKy BowM 42 uccneposakus, B TecToBylo — 7. CerMeHTaums 30H MHTepeca NpoW3BOAUNACH BPYYHYH
1 bbina BepuduLMpoBaHa cnieumanmcToM. Pasmep Bbibopky 060CHOBaH AOCTUMXEHWEM PENPE3EHTATUBHOCTY AaHHbIX 4181 M-
Ny4eHnsa KauecTBeHHoW Moaenm (no uHaekcy CopeHceHa—[laica).

Pesynemamei: 6binu nonydveHbl TPEXMEPHbIE PEKOHCTPYKLMM KOCTel Tasa. YcpeAHEHHbI uHpaekc CopeHceHa—[anca
Mo TOYHOCTM CEerMeHTaLMM KOCTel Ta3a Ha TecToBoii Bblbopke coctasun 0,86. MNonyyeHHbIN pesynbTaT 060CcHOBaN MCMO/b30-
BaHWe HelpoHHoM ceTu Ha ocHoBe 3D U-Net Kak MHCTpyMeHTa, cnocobHOro BOCNpUHUMATL TPEXMEPHYH CTPYKTYpY M306pa-
JKEHMIA M NPOBOAMTb KaueCTBEHHYH0 CerMeHTaumio. PesynbTaThl No3BoNsioT NpofonKaTh paboThl N0 aBTOMaTM3aLuW onpefe-
NIeHUs KITHOYEBbIX TOYEK Ha PEKOHCTPYKLMSX.

3aknwyeHue: co3faHa MoAenb KOMMbIOTEPHOTO 3pEHUs A4S aBTOMATMUECKOW CErMeHTaLuM KOCTel Tasa C LeNblo
NoNy4yeHWs TPEXMEPHOW PEKOHCTPYKLMM M300paeHnid. 3T0 NO3BOMSET BbLIMOMHUTL CEeSYIWMA 3Tan UCCNeA0BaHuUS,
npencTaBnAlLLMA coboii pa3paboTky Mogenu onpefeneHns KIUEBbIX TOYEK Ha M300paXKeHUAX U PacCTOSIHUI MeXay
HUMM.

KnioueBble cnosa: MaKpocoMuA; nesibBUMETPUA; MCKYCCTBEHHbIﬁ WHTENJIeKT, HEﬁPOHHbIe cetu; U-Net; cermeHTaums.
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Three-dimensional reconstruction
of the pelvic bones on MRI scans

Egor 0. Ikryannikov

Research and Practical Clinical Center for Diagnostics and Telemedicine Technologies, Moscow, Russian Federation

ABSTRACT

BACKGROUND: Pelvimetry is an important part of the obstetric examination for predicting a mismatch between the size of
the fetus and the mother’s pelvis, which leads to difficulty or impossibility of vaginal delivery. Contracted pelvis is one of the
main causes of maternal birth trauma and perinatal morbidity and mortality.

AIM: To create a computer vision model for automatic segmentation and three-dimensional (3D) reconstruction of the
pelvic bones.

METHODS: A 3D U-Net-based neural network was used and trained on T2 weighted images in frontal projection (repetition
time, 7500; echo time, 130; slice thickness, 4mm; field-of-view, 40x39; matrix, 256x256). The sample size covered 49 patients.
The training and test samples included 42 and 7 examinations, respectively. The segmentation of areas of interest was done
manually and verified by a specialist. The sample size was justified by achieving representativeness of the data for obtaining a
qualitative model (according to the Sorensen—Dice coefficient).

RESULTS: 3D reconstructions of the pelvic bones were obtained. The average Sorensen-Dice coefficient on the accuracy
of pelvic bone segmentation in the test sample was 0.86. The result justified the use of a 3D U-Net-based neural network as a
tool capable of perceiving a 3D structure of images and conducting qualitative segmentation. The results allow further work on
automating the determination of key points at reconstructions.

CONCLUSIONS: A computer vision model for automatic segmentation of the pelvic bones to obtain 3D reconstruction of
images was created. This enabled the next stage of the study, i.e. the development of a model for determining the key points in
the images and the distances between the points.

Keywords: macrosomia; pelvimetry; artificial intelligence; neural networks; U-Net; segmentation.
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