C.B. Axybosckuii, E.B. Kununckuti

TPEXMEPHBIE PEKOHCTPYKIIMA OB bEMHBIX OBPA30BAHUI NEYEHU C
MCIHOJIb30BAHUEM JAHHBIX CIIMPAJIBHOH KOMIIBIOTEPHOM
TOMOI'PA®UN

benopycckuii 2ocyoapcmeennvlii MeOUyUHCKULL yHU8epcumem

Lenbio nccaen0BaHus IBUIIOCH CO3/IaHUE METOAUKU MOCTPOEHUS TPEXMEPHBIX
PEKOHCTPYKIIMI MeUYeHH U €€ 00bEMHBIX 00pa30BaHUN B aBTOMAaTUYECKOM PEKUME MPU
MOMOILY UMEIOILIETOCs] B CBOOOHOM JIOCTYIIE€ MPOTPAMMHOI0 00€CIeUeHH .

Ha ocHOBe JaHHBIX CIIUPaIbHON KOMIBIOTEPHON TOMOrpaduu ¢ OOJOCHBIM
KOHTPACTHBIM YCUJIEHHEM ObLIa MOCTPOEHA MOBEPXHOCTHO BOCCTAHOBJIEHHAs 00beMHas
MO/IeJIb OpraHa; BBIIIOJHEH aHaJIN3 OCOOEHHOCTEN COCYIUCTOrO pyciia eYeHH, YCTaHOBJIEHA
JoKanu3anus ee 00beMHbBIX 00pa30BaHUM.

Karouessle caoBa: KT, xupyprus nedyeHu, TpexmMepHasi peKOHCTPYKLHUS

OpHUM U3 NEePCHEKTUBHBIX HAMPABIECHUN JUArHOCTUKHA 04aroBbIX MOPAKEHUM
MIEYEHH SIBJSIETCS TPEXMEPHOE MOJEIMPOBAHUE OpraHa Ha OCHOBE JIaHHBIX, MOJIYy4aeMbIX
MIPU UCTOJIb30BAHUM JTyUYEBBIX METOJIOB UcceaoBaHus. CO3JaHHBIEMOJIETU TTO3BOJIAIOT
ONITUMH3HPOBATH BBIOOP CrIoco0a 1 00beMa XUPYPrudecKOro BMemaTenbeTsa [2, 4]. Jlms
CO37aHUs TPEXMEPHBIX PEKOHCTPYKLHMI 00bEMHBIX 00pa30BaHU NIEYEHN ONTUMAJIbHBIM
SIBJIICTCS UCTIOJIb30BaHKe KoMITbloTepHOM ToMorpaduu (KT), odbnanaroriei 6obIiiei, mo
CPAaBHEHUIO C yJIbTPa3BYKOBBIM HCCIEOBaHUEM, HH()OPMATUBHOCTHIO, U TAIOIIHMA
n300pakeHKe JTyYIlIero, 4eM MarHUTHO-pE30HaHCHas ToMorpadus, kayectsa [2].

B Hacrosiiee Bpems Ha 0a3e pabounx MOJACTAaHLUN, BXOAAIIUX B COCTaB KOMIIJIEKCa
cimpanbHOi KT (CKT), cymecTByeT BO3MOXHOCTh MOCTPOCHUS] B ABTOMATUYECKOM PEKIME
TPEXMEPHBIX PEKOHCTPYKIMI U3y4aeMbIX 0OBEKTOB Ha OCHOBE HH(OpPMALIUHU, MTOTy4aeMO B
xozie uccinenoBanus. [IpeasioxeHpl U UCMONIB3YIOTCA HECKOJIBKO Pa3IUYHbIX METOJIOB
co3aaHusi 00ObEMHBIX MOJIENIE KOCTHBIX CTPYKTYP U KOHTPACTUPOBAHHBIX COCY/I0OB Teja
yenoBeka Ha ocHoBe JaHHBIX CKT: mpoekiust makcumanbHoi naTeHcuBHOCTH (MIP),
MyJbTUIDIaHapHAs pekoHCTpYKIus (MPR) u TpexmepHasi peKOHCTPYKIIUS 3aTCHEHHOM
noepxHoctu (SSD) [3].

OtmeyaeTcs, 4TO CyIIECTBEHHBIM HEJIOCTATKOM CYILECTBYIOIIETO CTaHIaPTHOTO
MPOrpaMMHOr0 00ecreyeHus ABISETCS HEBO3MOKHOCTh TOCTPOEHUSI B aBTOMATUYECKOM
pPEXUME TPEXMEPHBIX PEKOHCTPYKLUNA CTPYKTYP, COMOCTABUMBIX MO MJIOTHOCTH — MPEXKAE
BCET0, MaPEHXUMATO3HBIX OPraHOB OPIOIIHON MOJOCTH U3-3a UX €CTECTBEHHOU OOMIBHOM
BacKyJsipusanuu [2].

Lenbto Hamie paboThl SBUIIOCH CO3JaHUE METOJIUKH MOCTPOCHUS TPEXMEPHBIX
PEKOHCTPYKIIMI MEYeHH U €€ 00bEMHBIX 00pPa30BaHUI B aBTOMAaTUYECKOM PEKUME NPHU
MOMOIIM UMEIOILIETOCs] B CBOOOHOM JIOCTYIE€ MPOTPAMMHOI0 00€CTIeUeHHUS.

OO6bemMHBIE MO/IENIM BOCCTaHABIUBaIUCh Ha ocHoBe KT OpromHoil mojoctu ¢
KOHTPACTHBIM ycHJIeHHEM (OOIOCHOE BBEICHUE KOHTPACTHOTO cpeacTBa «OMHUNAK — 240»
B koymmuecTBe 100,0 mut; 3 mMa/c). MccnenoBanue mpou3BOIMIOCH Ha CIIMPATBHOM
kommbioTepHoM ToMorpade GE LightSpeed 32Pro, ycranosnennoro Ha 6a3e 10 Kb r.
MuHcka. B coOOTBETCTBUM CO CTaHAAPTHBIM POTOKOJIOM, BBIOJHSIUCH 4 cepun
uccien0BaHuii: OeckoHTpacTHas (asza, Ha 20-25-i1 cekyH1ax OT BBeICHMs MpenapaTa —



aptepuanibHas (a3a, Ha 60-if cexyHe — BeHO3HO-TTapeHxuMaro3Has (¢a3za, Ha 10-it MunyTe —
OTCpOUYEHHas (a3za.

JIiist peKOHCTPYKIIUY HCIOIb30Baiachk mporpamma «3D-doctor» (v 4.0 08.08.2008,
Able software Corp.), mo3Bosstoriasi IpOBOJAUTh OOBEMHYIO U TIOBEPXHOCTHYIO
PEKOHCTPYKIIHIO OPTAHOB.

[lepBoHa"amBHO OMPEEIISIN CEPUU CKAHOB B COOTBETCTBHH C (hazamu OOIFOCHOTO
ycuneHus. [Iporpamma B aBTOMaTHYECKOM PEKHMME IPOU3BOAMIA OOPHCOBKY DJIEMEHTOB
CKaHa 3aJJaHHOW HaMU IUIOTHOCTH BO BCEH CEpUU C CO3/IaHUEM MAacCHBa JTAHHBIX
MOBEPXHOCTH OpraHa wim cocyaa. CrernuaibHo co3aHHbIi Makpoc Ha si3bike MAXScript B
ABTOMATHYECKOM PEKUME UMIOPTHPOBAT MaCCUBBI JaHHbIX B cpeay 3DS MAX (v 9.0,
Autodesk®, Inc.) ¢ mocneayromieit BU3yann3amnuel B KaueCTBE TOBEPXHOCTHO
BOCCTaHOBJICHHOW 00b€MHON MOJIENIM OpraHa WiH cocyna. OTaenbHble MOAENIH MEYEHU U
COCYZIOB COBMEIIAJIMCH C MOJyYeHHUEM TIOJTHOW PEKOHCTPYKIIMH OpraHa.

Maxkpoc conepxuT B cebe HECKOJIBKO CIIEHApHUEB, MO3BOJISIONINX PACCMOTPETh
MOJIeJIb C pa3HbIX no3unuii. OHoOeCTIeYnBaeT aHaIN3 Kak OTAEIbHBIX MOJCNIEH, TaK !
MOJTHOW PEKOHCTPYKINH neueHH. [lonydeHHble pe3yIbTaThl MOXKHO COXPAHHUTH KaK
pacTpoByI0 KapTHHKY B hopmate .bmp, .tif, .jpeg, Tak u kak Bumeoposuk (.avi, .mov u ap.).
Maxkpoc mo3BoJIsIeT ONpeIeTUTh TUHEIHBIE 1 00BEMHBIEC Pa3MEPHl PEKOHCTPYHPOBAHHBIX
MOJIEJIEN.

B xozxe uccnenoBanust Hamu ObUT TPOBEJICH aHATN3 OCOOCHHOCTEH CTPOSHUS
COCYJIUCTOrO pycJja MeYeHH, JoKaIu3auu 00beMHbIX 00pa3zoBanuii. Ha puc. 1
Npe/ICTaBICHa TPeXMEPHAs: MOJIEIb TIeUeHU ¢ 00beMHBIM oOpa3oBaHueM (V=8,6 cm3) B VI
CerMeHTe, BBISBIICHA J0OABOYHAS JieBas e4eHouHas aptepus (& hepatica sin. acc.). [Ipu
HAJIMYUH OMyXOJIEBOTO y3Jia OMPEACIISINCH €ro JIOKAIU3aius, 00beM, COOTHOIICHHE C
CoCy/laMU TI€YeHU U 00BeM MHTAKTHOM YacTH meueHu. Ha ocHOBe MmoydeHHbIX JaHHBIX
BBITIOJTHSUIOCH BUPTYaTbHOE MOJICITUPOBAHKUE ONEpaTUBHOTO BMemiareiabcTBa (puc. 2). C
Y4eTOM OCOOEHHOCTEH X0/1a COCYI0B M JIOKAIM3AIMK MATOJIOTHIECKOT0 Mpoliecca
MIPOBOJIUIIOCH MTOCTPOCHHE MIIOCKOCTH PE3EKIINH C PacueToM 00beMa pe3eupyeMoro
ydJacTKa U 0CTaTOYHOTO 0ObeMa oprana. [loTeHnnaasHO MO100HOE TIIaHUPOBAaHNE
MO3BOJISIET OMPEACIUTh HEOOXOAUMBINH 00bEM Olepaluu, BbIOpaTh Haubosee palMoHaIbHBIN
JOCTYTI K OITyXOJIEBOMY 00pa30BaHUIO U PEUINTH BOMPOC O BEINOTHUMOCTU XUPYPIHUECKOTO
BMEIIATEeIhCTBA, MPOTHO3UPOBATH HHTPAOTIEPALIMOHHYIO KPOBOIIOTEPIO U BEPOSATHOCTD
pa3BUTHS TICUCHOYHOM HepocTatounoctu [1, 5, 6].

Pucynok 1. AHomanuu aprepuil neueHu

Taxum 006pa3oM, B pe3yibTaTe MPOBEASHHOTO UCCIEIOBAaHUS HAMH ObLiia
pa3paboTaHa METOAMKA MTOCTPOCHUS TPEXMEPHBIX MOJIEIICH IMeUeH! U €€ 00bEMHBIX
oOpa3zoBaHuil, pa3pab0TaHbl OCHOBHBIE AJITOPUTMbI BU3YyalIU3aI[UU MOJIEIH.
[TpoBenennasipaboTa SBISETCS HEOOXOIUMBIM YCIIOBUEM CO3JIaHUS CIICIIHATU3HPOBAHHOTO

2



POrpaMMHOTO 0OeCTIeUeHUs ISl TOCTPOCHUS TPEXMEPHBIX PEKOHCTPYKIIMA MTEYCHH U €€
00BEMHBIX 00pa30BaAHMIA.
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