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AHHOTAIUSA

Ha cerogusmnuii 1eHp 16% mosydaeMbIX TPaBMAaTHUECKUX MOBPEKACHHUIN MPUXOIATCSA Ha 00JacTh JIMIEBOrO ckeiera. Hemaio-
Ba)KHOU SIBIISIETCS] COLIMAIEHO-3KOHOMHUUECKAs COCTABIIIOIIAS JAHHON MTPOOIEeMBI, TaK Kak B OOJBIIMHCTBE CIIyYaeB M0JJOOHBIE TPAaBMBI
MIOTYYalOT TIPEJICTABUTENN TPYI0CIIOCOOHOTO HaceeHus [4].

PaccmarpuBaemas obnacts TpeOyeT k cebe 0c000ro BHUMAHUS 10 MPHYUHE OJU3KOTO PACHOI0KEHHUS )KU3HEHHO BaKHBIX aHATOMHU-
YECKHUX CTPYKTYP, a TAK)KE €€ ICTETHYECKOH 3HAYMMOCTH, YTO BO MHOTOM ONPE/eNIsIeT yPOBEHb COIMATIBHON peadnInTalyy NalueHToB
C TpaBMaMU YeperHO-JINIIEeBOH JTOKAIN3aIIH, 0COOCHHO CpeHEeH 30HbI JINIA.

CHOXXHOCTH CTPOCHUS CTPYKTYP JIMIIEBOTO CKEJIETa, 0COOCHHOCTH KPOBOCHAOKEHHS ¥ MHHEPBALMH KpaHHO(paHaIbHOW 001acTH BO
MHOTHX CJTy4asiX SIBJISIOTCS MPUYNHAMH BO3HUKHOBEHUSI TPYAHOCTEH B TMATHOCTHKE U JICUCHNH MAI[MEHTOB C TPABMaMH JIMIIA, YTO B UTOTE
HETaTHBHO CKA3bIBAETCS HA KAUeCTBE OKAa3aHMs MM MEHUIIIHCKON TOMOIIY U JaNbHeHIIed peabnInTaIiy, COUaIbHON aganTamu [1-25].

Buenpenue udpOBEIX TEXHOIOTUI KOMIIBIOTEPHOTO MOJCIMPOBAaHHUA U 3D-NpUHTHHTA B MPOLECCH AUATHOCTUKHU U JICUCHUS
MAIMEeHTOB C MepeIoMaMHi KOCTEH YepernHO-JIUIeBOi 001acTH MO3BOJISIIOT MUHHUMH3HPOBATh KOJIMYECTBO BO3MOXKHBIX OLIMOOK erie
Ha JTale NMepBUYHON AMAarHOCTHKY, CIUIAHHPOBATh MPECTOSIIee ONepaTHBHOE BMEIIATEIFCTBO U CMOJEINPOBATh BHICOKOTOUHEIH
WHAMBHyaJTU3UPOBAHHBIN ayTMEHT JUIs 3aMenieHns KoctHoro aedekra [8]. Lludposuzanus neueOHO-IMarHOCTHYECKUX MEPOIIPUATUI
MO3BOJIUT BHIBECTH Ha MPHUHIMITNAIBLHO HOBBIH ypOBEHb TOYHOCTB IPOBOJMMON PEKOHCTPYKIMH, COKPATHTh JUIUTEIBLHOCTD JICUCHHS
¥ peaOWINTalUu, B TOM YHCIIE COIUAIBHOM [4].

B crarbe paccMOTpEHBI pe3yJbTaThl CPABHUTEIBHOTO aHAIH3a TPAJULHOHHOTO aJrOPUTMA JMArHOCTHKH M JICUCHUS HEPEIOMOB
BEPXHEH YeTIOCTH B 00IaCTH HI)KHEH CTEHKH OpOUTHI C TPUMEHEHUEM CTaHJapTHOW TUTAHOBOM CETKH, a TAKIKE €ro YCOBEPLICHCTBO-
BAaHHOTO BapHaHTA, JOIOJHEHHOTO IPUMEHEHHEM TeXHOIOTHH 3D-MonennpoBanus ¥ MPUHTHHTA.
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APPLICATION OF COMPUTER MODELING AND 3D-PRINTING TECHNOLOGIES IN THE
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Annotation

Today, 16% of all traumatic injuries occur in the area of the facial skeleton. The social-economic component of this problem is also
important, because in most cases such injuries are received by representatives of the able-bodied population [4].

The area of interest requires special attention due to the proximity of vital anatomical structures, as well as its aesthetic significance,
which will determine the quality of social rehabilitation of patients with craniofacial injuries, especially the midfacial region.

The complexity of the facial skeleton structures, massive vascularization and innervation of the craniofacial region in many cases
are the causes of difficulties in the diagnosis and treatment processes in patients with facial injuries, which negatively affects the quality
of medical care and further rehabilitation, social adaptation [1-25].

Introduction of digital technologies such as computer modeling and 3D-printing into the processes of diagnosis and treatment in
patients with craniofacial fractures allows minimizing the number of possible mistakes even at the stage of primary diagnosis, planning
the upcoming surgical intervention and modeling a high-precision individualized augment for replacing bony defects [8]. Digitalization
of diagnostic and treatment procedures will, in turn, bring the accuracy of the reconstruction to a fundamentally new level, reduce the
duration of treatment and rehabilitation, including social rehabilitation [4].

The article presents the results of a comparative analysis of the traditional algorithm for diagnosing and treating maxillary fractures
in region of orbital floor using a standard titanium mesh, as well as its improved version, improved by the use of 3D modeling and
printing technologies.
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The authors declare no conflict of interest.

Timur Kh. ABDULKERIMOYV ORCID ID 0000-0003-2295-0333

Oral & Maxillofacial Surgeon, Multiprofile Cliniccal Medical Center «Bonumy, Yekaterinburg, Russia tabdulkerimov05@gmail.com
Julia V. MANDRA ORCID ID 0000-0002-8439-3272

Grand PhD in Medical sciences, Professor of the Department of Therapeutic Dentistry and Propaedeutics

of Dental Diseases, Ural State Medical University, Yekaterinburg, Russia jmandra@mail.ru

Khiyir T. ABDULKERIMOV ORCID ID 0000-0002-0875-8057

Grand PhD in Medical sciences, Professor, Head of the Surgical Dentistry, ENT & Maxillofacial Surgery
Department, Ural State Medical University, Yekaterinburg, Russia khabdulkerimov@bk.ru

Zamir Kh. ABDULKERIMOY ORCID ID 0000-0003-1965-4939

ENT-surgeon, City Clinical Hospital No. 40, Yekaterinburg, Russia

zamir.abdulkerimov@gmail.com

Yuriy A. BOLDYREYV ORCID ID 0000-0003-3591-0728

PhD in Medical sciences, Associate Professor, Department of Therapeutic Dentistry and Propaedeutics

of Dental Diseases, Ural State Medical University, Yekaterinburg, Russia salus-l@mail.ru

Maria I. VLASOVA ORCID ID 0000-0002-8971-7408

PhD in Medical sciences, Associate Professor, Department of Therapeutic Dentistry and Propaedeutics

of Dental Diseases, Ural State Medical University, Yekaterinburg, Russia vlasova-m@list.ru

Julia V. DIMITROVA ORCID ID 0000-0002-7196-8495

PhD in Medical sciences, Associate Professor, Department of Therapeutic Dentistry and Propaedeutics

of Dental Diseases, Ural State Medical University, Yekaterinburg, Russia duk-74@mail.ru

Natalia M. ZHEGALINA ORCID ID 0000-0002-2376-0358

PhD in Medical sciences, Associate Professor, Department of Therapeutic Dentistry and Propaedeutics

of Dental Diseases, Ural State Medical University, Yekaterinburg, Russia nzhegalina@mail.ru

Dina V. SOROKOUMOVA ORCID ID 0000-0003-1679-3343

PhD in Medical sciences, Associate Professor, Department of Therapeutic Dentistry and Propaedeutics of Dental
Diseases, Ural State Medical University, Yekaterinburg, Russia dina9791@gmail.com

Correspondence address: Timur Kh. ABDULKERIMOV

620149, Yekaterinburg, Akademika Bardina str 9a, MCMC “Bonum”, Otdelenie rekonstruktivnoy i plasticheskoy khirurgii
tabdulkerimov05@gmail.com

For citation:

Abdulkerimov T.Kh., Mandra J.V., Abdulkerimov Kh.T., Abdulkerimov Z.Kh., Boldyrev Y.A., Vlasova M.I., Dimitrova Y.V., Zhegalina N.M.,
Sorokoumova D.V. APPLICATION OF COMPUTER MODELING AND 3D-PRINTING TECHNOLOGIES IN THE DIAGNOSIS
AND TREATMENT OF PATIENTS WITH MIDFACIAL FRACTURES Actual problems in dentistry. 2021, 2: 84-88. (In Russ.)

© Abdulkerimov T.Kh. al., 2021

DOI: 10.18481/2077-7566-20-17-2-84-88

Received 01.06.2021. Accepted 20.06.2021

85



IIpobnemvr cmomamonocuu
2021, mom 17, Ne 2, cmp. 84-88
© 2021, Examepunbype, YIMY

Xupypeuueckas cmomamono2us u UMnIAHMONO2US
Opueunanvhvie uccie0o8anus
Surgical dentistry and implantology / Original research papers

BBenenue

Ha cerogusmnumii aeus 16% nomydaeMblX TpaBMaTH-
YECKUX MOBPEKACHUH MPUXOAITCS Ha 0071aCTh JINIIEBOTO
ckenera. HemanoBakHO# SBISETCS COLMAIbHO-DKOHO-
MHYECKasi COCTABJISIONAs JaHHOW MPOOJIEMBbI, TaK Kak
B OOJIBINIMHCTBE CJIyYacB MOJOOHBIC TPABMbI MOJYYaIOT
MPEACTaBUTENIN TPYIOCMOCOOHOTO Hacenenus. [Ipume-
HEHHUE TEXHOJIOTHH KOMITBIOTEPHOTO 3D-MOeTupoBaHH s
W TMPUHTHHTa B JAWArHOCTUKE MEPEIOMOB KOCTEH
YePENHO-JIUIICBON JIOKAINU3AIMU MO3BOJISAT MPOBOIUTH
XUPYPru4YeCcKoe JICUeHHE AaHHOW T'PYIIbI MAlMEHTOB
6osee 3(hGeKTUBHO, BBIBEAS MPEIU3MOHHOCTH MPOBO-
JMMBIX PEKOHCTPYKTHBHBIX BMEIIATENBCTB Ha Kaue-
CTBEHHO HOBBIA YPOBEHb.

Hean

[{enbr0 BBITIOIHEHHOW paOOThI SBISIOCH ITOBBIIICHHE
3O PEeKTUBHOCTH AMATHOCTUKHU W JICYCHHUS MAIMEHTOB
C TpaBMaTUYECKUMH MOBPEKICHUSIMU KOCTEH CpeHen
30HBI JIUIIEBOTO CKEJIeTa.

MarepuaJjibl 1 METOAbI

Bbu10 pOBEICHO CpaBHEHHE CIIOCOOOB JICUCHUS TIepe-
JIOMOB KOCTEH CpeIHel 30HbI JIUIEBOTO CKeJleTa C MpHU-
MEHEHUEM CTaHJIAPTHON TUTAHOBOW CETKHU U C MpPHUME-
HEHHEM TexHoorui 3D-mMoaenupoBaHus U MPUHTHHTA
30HBI MOBPEKACHUS C MOCIEAYIOINM U3rOTOBICHUEM
UHAUBUAYAIU3UPOBAHHBIX AyTMEHTOB.

Boutu 00cnenoBanbl 60 MAMEHTOB MY>KCKOTO U YKCH-
CKOTO TI0J1a C TIEPEJIOMaMH BEpXHEH YEIIOCTH B 00JIacTH
HIDKHEH cTeHkH opOuThl. [lo pesynbraram mpoBejcH-
HOTO MIEPBUYHOTO UCCIICTOBAHUS ObLTH CHOPMHUPOBAHBI
JIBE TPYNIbI: OCHOBHAS U IpyIlna cpaBHEeHUs. B rpynmne
CpaBHEHHUS JIeUeHHE OBLIO MPOBEJICHO MO Kiaccuue-
CKOW METOJUKE C MPUMEHEHUEM CTAaHJApTHOU TUTa-
HOBO# CETKH, a B OCHOBHOH TpyIINe J€YECHUE MPOBOIU-
JIOCh C UCIOJb30BAHUEM TEXHOJOTUM KOMIIBIOTEPHOTO

Puc. 1. BupmyaneHasa 3D-mo0esib 30HbI nospexoeHus 8epxHel
Yesirocmu 8 061acmu HUXHel cmeHKU opbumel

Fig. 1. Virtual 3D-model of the maxillary bony defect
zone localized in the orbital floor area

3D-MonmenupoBaHUS W MPUHTHHTA MOIEIN 00IacTH
MOBPEXKACHUS C TOCISAYIOMUM HU3TOTOBICHUEM WHIH-
BHIyaJN3UPOBAHHOTO ayrMEHTA JJIS 3aMEIICHUsT KOCT-
HOTO JedeKTa.

D} PeKTUBHOCTH MPOBEACHHOTO JICYCHHS OblIa OIle-
HEHa TI0 CIEeIyIOIUM MapaMeTpaM: THTEIHHOCTh OIIe-
PaTUBHOTO BMEMIATENHCTBA, TOYHOCTH IIPOBEICHHOM
PEKOHCTPYKINH, MPOIOIKATEIFHOCTD TOCITUTAIN3AIIH,
a TaK)Xe COIMOJIOTHYECKasl OIEHKA C MPUMEHECHHEM
onpocauka SNOT-22.

Pe3yabTaThl H HX 00Cy:KIeHHE

Bcewm narueHTaM ¢ 11eI1b0 6ostee moapoOHOM THarHo-
CTHKH, TIOMAMO KIMHWYICCKUX H JJA0OPATOPHBIX METOIOB
HCCIICIOBAHUS, TPOBOINIACH MYJIBTHCIIHPATbHAS KOM-
nptotepHas tomorpadpus (MCKT) ¢ marom cpesa o
1 mm u VRT-pekoncTpyKnmei.

B cooTBeTcTBHM ¢ AEHCTBYIOMHUM KIUHUYECKUM ITPO-
TOKOJIOM, yTBepxkAeHHBIM CTOMaTomorudecko Acco-
nuanueid Poccun (CTAP), nomonautensHas o0padoTka
pesyabratoB MCKT mamueHToB Tpynmsl cCpaBHEHUS
HE TPOBOAMIACE. TakuM 00pa3oM, IOCIIE BHITIOTHEHUS
OCHOBHOTO 00BbeMa NMATHOCTHYCCKUX MEPOTPHUITHI
MaueHTaM JAaHHOW TPYNIBEl OIEpaTHBHOE JICUCHUE
OCYIIECTBISIOCH C HCIOJb30BAHUEM CTaHIAaPTHBIX
THTAHOBBIX CETOK C MaHYaJbHBIM UX MOJCIHPOBAHUEM
W ajanTanueil Kk 00JacTH MOBPEKICHUS WHTpaolepa-
[INOHHO.

B pesynbrare JONONMHUTEIHHOTO aHAIN3a CPE30B KOM-
TMBIOTEPHBIX TOMOTPAaMM ITallUCHTOB OCHOBHOW TPYIIIBI
MyTeM UX 0o0pabOTKH B CIEIUAIH3UPOBAHHOM ITPO-
rpaMMHOM obecnieueHun Materialise Mimics Medical
OBUIH CO3/1aHbI BUpTYyabHbIe STL-MoIenu 30HbI TOBPEX-
nenus (puc. 1)

[Tocne srtama mpoektupoBanus STL-¢aitns
OBLIM TIEpEBEJICHBI B (U3UUYECKHE 00pa3Ilbl METOJIOM
3D-npunaTHHTa. [lanee, ¢ UCMONH30BAHUEM MTOTYUEHHBIX
MoOJeel 30HBI MOBPEXKICHUS, OBIT BBIMOIHCH PSI
MaHUMYISIOUH 10 MHAWBAIYATH3AIIMH TUTAHOBEIX ayT-
MEHTOB ¥ MIX aJalTalliH COINIACHO 00JIACTH MOBPEKICHHS
C Y94ETOM OCOOCHHOCTEH aHATOMHYECKOTO CTPOCHHUSI.
CTOUT OTMETHUTB, UTO B JAHHOM CITydae IMpoIecc Moje-
TUPOBAHUS THTAHOBOH CETKU OCYIICCTBISUIICS HA TIPEIo-
MIEPAIlmOHHOM JTale, YTO HCKII0YaI0 HEOOXOANMOCTh
WHTPAOTICPAIIIOHHBIX MEPOTIPHATHI IO IPUIAHHUIO CTaH-
JAPTHOM 3aroTOBKE HEOOXOMUMBIX ()OPMBI M pa3MEpOB.

OrmeHKa MPOBEACHHOTO XHUPYPTUUYECKOTO JICUCHHUS
ObLTa BREITIONHEHA IO CIEAYIOMINM KPUTEPUSIM:

1. TOYHOCTH PEKOHCTPYKIIHH;

2. IPOIOIKUTENFHOCTD ONCPAINH;

3. IIATETBHOCTH TOCTHTATN3AINH;

4. connonornueckas oleHKa ¢ IPUMEHEHHEM OIpOC-
auka SNOT-22.

Orenka TOYHOCTH IPOBEACHHOM PEKOHCTPYKITHHN ITPO-
Bojunack mytem BeimosHeHHs MCKT ¢ marom cpesa
He Oonee 1 MM C ITOCTIETYIONTAM BOIIOMETPHUECKUM aHa-
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JIU30M OpOUT Ha KOHTP-JIaTepalibHBIX CTOPOHAX (puc. 2).
CortacHO TTOTYYCHHBIM TaHHBIM, HANOOIbIIAS pa3HALA
MEXJy o0beMaMHu OpPOMT Ha TOBPEKIECHHOW M HEIo-
BPEKJICHHOW CTOPOHAX COCTaBMIIA 3.7 MJI, CPETHUN Ke
rokazarenb coctaBmi 0.61 M. MakcuManbHast pa3HAIIa
MEXy o0beMaMH OPOHMT Ha KOHTP-JATePaIbHBIX CTO-
poHax cocrtaBuia | M npu cpeanem 3nadenun 0.1 mi.
I[IpumeuaTenbHO TO, 4TO y 5 MAalUEHTOB T'PYIIIBI
CpaBHEHHUsI OBLIIO BBISABICHO yBeIW4YeHHE oObeMa Mpo-
OTIEPHPOBAHHON TITa3HHUIEI HA 2 MJI U OOJIee, UTO SIBIIS-
eTCsl HeOMAaTOIPUATHBIM IPOTHOCTHYCCKAM IIPU3HAKOM,
KOTOPBI TOBOPUT O BBICOKOM PUCKE Pa3BUTUSA KIMHU-
YECKH 3HAYMMOTO SHOPTaIbMa. Y OOIBHBIX OCHOBHOM
TPYTIIBI TaHHBIN MIPU3HAK BBISIBICH HE OBLI.
OTcyTcTBHE HEOOXOMUMOCTH HHTPAOTICPAITHOHHOTO
MOJIEJIMPOBAaHUS ayTMEHTOB TAaK)Ke IM03BOJIMIIO B 3HAYM-
TEJIbHON CTENIEHN YMEHBLIUTH IPOAOIIKUTEILHOCTD OIle-
PATHBHOTO BMEIIATEIhCTBA B OCHOBHOM Trpytie (Tadm. 1).

Tabnuya 1
CpaBHUTENbHas XapaKTepUCTUKa
NpoAOIKUTENBHOCTM ONEPaTMBHOIO BMELLATENbCTBA
B CPAaBHMBAEMbIX rpynnax nauMeHToB

Table 1. Comparative characteristics of surgical intervention
duration in the comparing groups of patients

IIpooonxcumenvrocmes I'pynna | Ocnosnas
p-3HaueHue

0NepamueHO20 BMeUamenlbCmea| CPAGHe s | 2pynna
MuHuMabHas

21 18 <0.05
MPOAOJDKUTENLHOCTD, MHUH.
MakcumanbHast

214 70 <0.05
MPOAOJDKUTENLHOCTD, MHUH.
Cpenusis

peL 62.2 39.3 <0.05

MPOAOJKUTENBHOCTD, MHUH.

Takum 00pa3om, MaKCUMaIbHAS TPOIOKUTEIHLHOCTD
OTICPaTUBHOTO BMEMIATENbCTBA B OCHOBHOW TpyIIe
COKpaTHiach Ooyee ueM B 3 pa3a OTHOCUTEIHHO TPYIIIIBI
CPaBHEHUS, a CPEAHSS MPOJOIDKUTEIEHOCTh ONEPAlIuN
cokparuiack B 1.6 pa3za.

[To pe3ynapTaram OLCHKH IMOKa3aTelield MPOIOJIKHU-
TEIFHOCTHU TOCITUTAIN3AINH, HAOTIOIaI0Ch COKpAIICHHE
MaKCHMATBHON TPOIOIDKUTEIEHOCTH TOCITHTAIN3AIHA
B OCHOBHOM TPYIIIIE OTHOCUTEIBHO T'PYIIEI CPaBHCHHUS
B 2 pa3a M CpeJHEro IoKa3aTelsl TaHHOTO ImapaMmeTpa
B 1.5 paza (Tabm. 2).

Tabnuya 2
MokasaTenu NpoAOAKUTENBHOCTU rOCNUTAaNU3aLUU
B CPAaBHMBAEMbIX rpynnax nauueHToB

Table 2. Indicators of hospitalization duration
in the comparing groups of patients

TIpooonscumensrocms I'pynna | Ocnosnas
) p-3nauenue
20CnUmManu3ayuu cpagnenusi | epynna
Min, cyT. 3 3 <0.01
Max, cyT. 20 10 <0.01
CpenHee 3Ha4eHUE, CyT. 9.3 6 <0.01

Eme onnum nmapamMeTpoM aHajM3a KadecCTBa IIPO-
BCIACHHOTO JICUCHHA CTaJla COIHMOJIOTHYCCKasA OICHKa

cornacHo onpocHuky SNOT-22. B pesynbrate o0Opa-
OOTKHM pe3yJbTaTOB ONpoca ObLIM TMOJYYEHBI JaHHbBIC
0 TOM, YTO OCHOBHBIC KajJ0OBI MAaI[MEHTOB B 00EHX
rpyIIax NpakTHYSCKH HE OTIHYaNNCh. VcKIroueHneM
SIBIISLJICS TOT (DAKT, 4TO B OCHOBHOM IpyTire OOJBITHHCTBO
kKao0 OEeCTOKOWIIO Ha YPOBHE BapHaHTa OTBeTa «0Oec-
MTOKOUT HE3HAYUTEILHOY, TOT/IA KaK B TPYIIIC CPABHCHHSI
110 HEKOTOPBIM BOIIPOCAM BCTPEUYATHCH BAPHAHTHI «3HA-
YUTENHHO OECITOKOUT» U «CHIILHO O€CITOKOUT». AHKETH-
poBaHue OBLIO TIPOBEJICHO MMOBTOPHO Yepe3 1 u 3 Mecsia
rocye BhIMUCKH. CITyCTsl MECSIl TIOCIIe BBITTMCKU TallH-
€HTBl OCHOBHOW T'PYIIBl HE UMEJIH aKTHBHBIX Kaio0
¥ BEPHYIHCH K MPEKHEMY 00pa3y KH3HHU, TOTJa Kak
JBO¢ OOJBHBIX W3 TPYIIIBl CPABHEHUS IPEIbSIBISIH
KaJloOBI Ha JIUIEBbIE 0O B 00JACTH OTEPATHBHOTO
BMEIIATENLCTBA, HO CTENEHE OECIIOKOMCTBA ObIIa HE3HA-
yutenbHOU. Yepes 3 mecsia mociie BBIMUCKH U3 CTa-
[HOHapa aKTHUBHBIC JKAJIOOBI OTCYTCTBOBAJIU B 00CHX
rpynmnax maiueHToB.

BoIBOABI

1. BaxxHBIM METOAOM JIOTIOTHUTEIHHONW BU3yasu-
3allMd B AMAarHOCTUKE TPAaBMaTUUYECKUX MOBPEXKIECHUM
KOCTEH YepermHO-JIUIeBOW 00IacTH SBISCTCS MYJIBTH-
CTHpaNbHasi KOMITBIOTEPHAS TOMOTpaQHsI C IaroM cpesa
He 6omee 1 MMm;

2. Bocnpoussenenue BupryanbHbix STL-Monenei
00JIacTH MOBPEXKICHUS B QU3NICCKYIO MOIEITH METOIIOM
3D-npuHTUHIa O3BOJISIET CIUIAHUPOBATh MIPEACTOSILEE
OIlepaTUBHOE BMEUIATENbCTBO, a TAaK)K€ H3TOTOBUTH
WHANBUIYAIN3UPOBAHHBIN ayTMEHT KOCTHOTO Ne(eKTa
Ha IpeaoNepaluoHHOM JdTale, pU 3TOM OTCYTCTBHE
HEO00XO0IMMOCTH MHTPAONIEPALIMOHHOTO MO/IEIUPOBAHHUS
ayrMEHTOB TAaK)X€ IM03BOJISAET COKPATUTh HPOIOJIKU-
TEJIbHOCTh OIEPAaTHBHOI'O BMEIIATEJILCTBA OOJee uyeM
B 3 pasa;

manouMit guasTp:  CratweTmKa:

Puc. 2. CeeHepuposaHHas 3D-mo0esnb nospexxoeHHoU
opbuUMebl NOCs1e ee 8OIIOMEMPUYECKO20 aHAU3A

Fig. 2. Generated 3D-model of injured orbit after its volumetric analysis
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3. HpI/IMeHCHI/Ie TEXHOJIOTUM KOMIIBIOTCPHOTO MOJIC- MaKCHUMaIbHOMU MIPOAOJDKUTEIBHOCTH TOCIIUTAIN3AIIUN

nupoBaHus U 3D-NPUHTUHTA MO3BOJSAIOT MOBBICUTH B OCHOBHOM I'pyIII€ OTHOCUTEJIBHO T'PYIIBI CPABHEHUS

TO

YHOCTH MPOBOAUMON pekoHCTpyKuuu g0 0.1 mu; B 2 pa3a W CpeJHEero mokasareis JaHHOTO MapameTpa
4. o pe3ynpTaTaM OIIEHKH TTOKa3areyie mpoaomxu- B 1.5 pasa.

TEIBbHOCTH TOCTIMUTAIIN3AIMH, HAOI0IaI0Ch COKPAIICHHE
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