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BBenenue. Pa3Butre muppoBbIX TEXHOJIOTHA B CTOMATOJIOTUU MPHUBENO K HIMPOKOMY
BHEJIPECHUIO BUPTYAIBHOIO IUTAHUPOBAHUS JICHTAJIBHOW MMILIAHTAIlMM, OCHOBAHHOIO Ha JaH-
HBIX KOHYCHO-JTy4eBOM KOMIIbIOTEPHOM TOMOrpaduu 1 HU(PpPOBOro NpOTETUIECKOro CET-ara.
IIporeTnyeckn OpUEHTHUPOBAHHBIA MOJAXOJ MO3BOJISIET NOBBICUTH TOYHOCTh MO3UIIMOHUPO-
BAHMS UMIUIAHTATOB U IPOTHO3UPYEMOCTD PE3YJIBTATOB OPTONEAUIECKOTO JICUEHUS.

Heab paboTbl — NpoaHATIM3UPOBATH BO3MOKHOCTH M OTPAHUYEHMS] COBPEMEHHBIX
IIPOrPaMMHBIX CHUCTEM BHPTYAJIBHOTO IIJIAHUPOBAHUS JACHTAJIbHON MMIUIAHTALMU C AKIICH-
TOM Ha IPOTETHUYECKUH CET-all U MHTErPALIMI0 aHATOMUYECKUX TaHHBIX.

O0bexkThl U MeToabl. [IpoBeneH 0030p COBPEMEHHBIX MPOTPAMMHBIX KOMIUIEKCOB
BUPTYaJIbHOIO ILIAHUPOBAHUs JCHTAJIbHOW MMILIAHTAlMM HA OCHOBE aHalIW3a Hay4YHbIX
nyOnukanuii. OneHuBaI HHCTPYMEHTBl BUPTYaJIbHOTO MPOTETUUYECKOTO CET-ara, BU3yasu-
3allMM AHATOMMYECKUX CTPYKTYP, BO3MOKHOCTH MTO3UIIMOHUPOBAHUSI ICHTAJIBHBIX UMILIAH-
TaTOB, MOJACPKKY BUPTyaIbHOU apTUKyIauuu U unterpanus ¢ CAD/CAM-cuctemamu.

Pe3yabTaThl. YCTaHOBIEHO, 4TO OOJIBIIMHCTBO MPOrPAMMHBIX CUCTEM 00ECIIeUNBAIOT
BHU3YaJIM3ALMI0 UMIUIAHTATOB B MYJIBTUIIJIAHAPHBIX U TPEXMEPHBIX PEKOHCTPYKIUAX, a TAKKE
MTO3BOJIAIOT YUYUTBIBATh KJIIFOYEBBIE AaHATOMUYECKUE OIpaHUYEHUs. BmecTe ¢ TeM BO3MOXKHO-
CTU MHAMBUAYaJIM3allMU MIPOTETHYECKOTO CEeT-ara OrpaHUyueHbI 110 CPABHEHUIO C MOITHO(YHK-
oHanbHeEIMU CAD-cucremamu. BuptyanbHas apTUKYJISIUS U MOJCIMPOBAHUE UHAUBUTY-
aJIbHBIX a0ATMEHTOB PEaJTU30BaHbI TOJIBKO B OTAEJIBHBIX IPOTPAMMHBIX PEIIECHUSX.

3akimouenne. CoBpeMEHHBIE CUCTEMBI BUPTYAJIbHOI'O IJIAHUPOBAHMS MMIUIAHTALUN
00eCTeynBaIOT YCIOBUS Ul MPOTETUYECKH OPHEHTUPOBAHHOTO PAa3MEUICHHS JICHTAIbHBIX
MMIUIAHTATOB, OAHAKO TPeOYIOT JaJbHEHIEro pa3BUTHS B YaCTU MHTETPALMHU MPOTETHYE-
CKOr'0 U XMPYPTHUECKOTO 3TAMOB, a TAK)KE PACIIMPEHUSI apceHala HHCTPYMEHTOB UIsl BUP-
TyaJIbHOTO MOJACIIMPOBAHMS.

KiroueBsble cioBa: 1udpoBas HMILIAHTOIOTHS; BUPTYaIbHOE MJIAHUPOBAHUE; TPOTE-
tnueckuii cet-an; CAD/CAM; HaBUTaliMOHHAs UMILIaHTAIHS.
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Introduction. The development of digital technologies in dentistry has led to
the widespread introduction of virtual dental implantation planning based on cone beam
computed tomography and digital prosthetic set-up. The prosthetically oriented approach
makes it possible to increase the accuracy of implant positioning and the predictability of
orthopedic treatment results.

The aim of the work is to analyze the possibilities and limitations of modern software
systems for virtual dental implantation planning with an emphasis on prosthetic set-up and
integration of anatomical data.

Objects and methods. A review of modern software systems for virtual dental
implantation planning based on the analysis of scientific publications has been conducted.
The tools of the virtual prosthetic set-up, visualization of anatomical structures, positioning
capabilities of dental implants, support for virtual articulation and integration with
CAD/CAM systems were evaluated.

Results. It has been established that most software systems provide visualization of
implants in multiplanar and three-dimensional reconstructions, and also allow taking into
account key anatomical limitations. However, the possibilities of customizing a prosthetic
set-up are limited compared to full-featured CAD systems. Virtual articulation and
modeling of individual abutments are implemented only in individual software solutions.

Conclusion. Modern virtual implantation planning systems provide conditions for
the prosthetically oriented placement of dental implants, however, they require further
development in terms of integrating the prosthetic and surgical stages, as well as expanding
the arsenal of tools for virtual modeling.

Keywords: digital implantology; virtual planning; prosthetic set-up; CAD/CAM;
navigation implantation.

BBenenne. IludpoBas neHTanbHas WMIUTAHTAIMS B TOCIEAHHE TOABI cTaja
HEOTHEMJIEMON YaCThIO COBPEMEHHOM CTOMATOJOTMYECKON NMPaKTUKU. OCHOBHOM 3a-
nadel UQPOBOTO MIIAHUPOBAHUS SABISIETCS JOCTHIKEHHE ONMTHUMAIBLHOTO MOJIOKECHUS
UMIUTAaHTaTa C Y4eTOM OyayIied OpTONeauvecKOW KOHCTPYKIIMH, aHATOMUYECKUX
OrpaHUYeHU 1 PYyHKIIMOHAIBbHBIX TpeOoBaHu [1].

B mmdpoBom paboueM mpoliecce KIHUYEBYIO pOJib UTPAET dTall BUPTYAITBHOTO TIPO-
TETUYECKOTO IJIAHUPOBAHUS U TOCJIEAYIOIIEr0 BUPTYAIbHOTO TUIAHMPOBAHUS UMILIAH-
Taluy, TOCKOJIBKY UIMEHHO Ha HeM (hOPMHUPYIOTCS MPEANOCHUIKH IS T0JITOBPEMEHHOM
CTaOMJILHOCTH MMIUIAHTAT-TIOAJICPKUBAEMBIX PECTaBpalliii, aJleKBaTHOTO pacIipesene-
HUS )KeBATEJIbHON Harpy3Ku U MMPOTHO3UPYEMOTO SCTETHUECKOT 0 pe3yibTara [2, 3].

Heap paboThl — MpPOAHATU3UPOBATH BOZMOXKHOCTH U OTPAaHUYEHHUSI COBPEMEH-
HBIX IPOrPAMMHBIX CUCTEM BUPTYaJIbHOTO MJIAHUPOBAHUS JEHTATbHON UMITJIAHTALIUN
C aKLIEHTOM Ha MPOTETUYECKUI CeT-all U UHTETPalui0 aHATOMUYECKUX JIaHHBIX.
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O0bexThI U MeTOABL. PaboTa BhINOIHEHA B (hOpME aHATUTHUUECKOTO 0030pa co-
BPEMEHHBIX MyOJIMKalUi, MOCBSILEHHBIX IU(POBOI UMILJIAHTOJIOTUU U BUPTYaIbHOMY
IUTAaHUPOBAHUIO JIEHTAIBHON MMILIaHTaMKU. OLEeHUBaIN (PYHKIIMOHAIbHBIE BO3MOXK-
HOCTH MPOrPaMMHBIX KOMILJIEKCOB, IPUMEHSAEMBIX ISl IU(PPOBOTO MPOTETHUECKOTO
ceT-arna, BUPTYyaJIbHOIO0 MO3UIMOHUPOBAHUS JEHTAJIbHBIX MUMIUIAHTATOB M HMHTErpa-
LMW TPOTETUYECKOTO U XUPYPTrUYECKOro 3TaroB JedeHus [2, 3, 4].

Pesyabrarbl. IIpoTeTHYeCcKM OPUEHTMPOBAHHOE IUIAHMPOBAHUE JIEHTAIBHOU
MMIUTAHTAllMU OMPEENAEeTCA HE TOIbKO 00BEMOM M Ka4eCTBOM KOCTHOM TKaHU, HO
IIPEXIE BCETO NapaMeTpaMM IUIAHUPYEMOUW OpTONEAUYECKOW KOHCTpYKUnU. K Kirro-
YEeBbIM MIPOTETUYECKUM (haKTOpaM OTHOCATCS (hopMa KOPOHKH, NpOo(Uib Mpope3biBa-
HUSA, OKKIIIO3MOHHBIE M NPOKCHUMAaJbHbIE KOHTAKTBI, @ TAaKXE B3aHMMOOTHOILICHUE
pecTaBpaluu ¢ MATKUMU TKaHsAMH [1]. IrHOpupoBaHUE JaHHBIX IMOKA3aTEIEH MOXKET
OPUBOJUTh K (PYHKIMOHAIBHBIM IEperpy3kaM, 3CTETUYECKUM KOMIIPOMHCCAM
Y OCJIO)KHEHUSIM B OTIAJICHHBIE CPOKHU.

[{u¢poBoii mpOTEeTUUYECKUIN CET-all MO3BOJISAET COKPATUTh YHMCIO MPOMEXKYTOU-
HBIX ATAINOB U BBINOJIHUTH MOJAEIMPOBAHNE Oy yllIel pecTaBpallii HEMOCPEACTBEHHO
B IIpOrpaMMHOIl cpeze. Mcnonb3oBaHue BUPTYaIbHBIX OMOIMOTEK CTAaHAAPTHBIX 3Y-
00B, HUHCTPYMEHTOB MacHITA0MPOBAaHUS U MO3UIIMOHUPOBAHUS, a TAK)KE MHTErpalus
¢ CAD-cuctemamu oOecreunBaroT 00jiee TOYHOE M BOCHPOM3BOAMMOE TIAHUPOBA-
Hue [2, 3]. B psjae nporpaMMHBIX pelIEHUH TOCTYMHbI (PYHKIUHU 3€PKaIbHOrO KOIH-
poBaHUs 3y0OB C KOHTpaJaTepaTIbHON CTOPOHBI YEITFOCTH.

BuprtyanbHOe muIaHMpOBaHKE UMIUIAHTALIMM OCHOBAHO HA aHAJIM3€ TPEXMEPHBIX
JaHHBIX KOHYCHO-Iy4eBoW kommbioTepHoil Tomorpaduu (KJIKT), yto mo3Bosser
O00OBEKTHBHO OLIEHUTHh O0BEM U KOH(PUTYpALMIO KOCTHOM TKaHHU, a TAKXKE Pacloioxke-
HUE aHATOMUYECKHU 3HAYUMBIX CTPYKTYyp [S]. IIporpaMMHbIe KOMIUIEKCHI 0Oecreyu-
BAaIOT BU3YAJIM3ALMIO JEHTAJIbHBIX HWMIUIAHTATOB B MYJBTUIUIAHAPHBIX Cpe3ax
Y TPEXMEPHBIX PEKOHCTPYKIMAX, YTO MO3BOJIIET TOYHO MMO3ULIMOHUPOBATh UX OTHO-
CUTEJIbHO TJIAaHUPYEMOI OPTONEINYECKON KOHCTPYKIUH [2, 3].

KiroueBbIM npenMyIiecTBOM HU(PPOBOrO MOAX0JA SBJISETCS MHTETpalus Mmpo-
TETUYECKOI0 CeT-afa U XUPYPruyecKoro MjaaHUpOBaHUS B €IMHOM LudpoBoM pado-
YeM IpoIecce, UTO OOECIeUrBAET MEPEHOC BUPTYAIbHO 3alJIAHUPOBAHHOTO MOJIOXKE-
HUS HWMIUIAaHTaTa B KIMHUYECKYIO MpakTUKy ¢ wucnonb3zoBanueM CAD/CAM-
U3TOTOBIICHHBIX XHUPYPTUYCCKUX 11a0I0HOB [3] (puc. 1).

3akarouenue. COBpeMEHHbIE CUCTEMbI BUPTYAJIbHOTO TUIAHUPOBAHUS JI€HTAb-
HOMl MMIUIaHTallUM OOECTeUrnBalOT HAACKHYI0 BH3yalIM3allMl0 aHATOMHYECKUX
CTPYKTYp U CO3JAIOT YCJIOBUS JUIsl MPOTETHUECKH OPUEHTHUPOBAHHOIO Pa3MEIECHUs
MMILIaHTaTOB. BMecTe ¢ TeM ux (QyHKIMOHAJIbHbIE BO3MOKHOCTH B YaCTU MHIUBUY-
aNM3aluy MPOTETHYECKOrO0 CeT-alma M OPTONEIUYECKUX KOMIIOHEHTOB OCTAarOTCS
OrpaHUYEHHBIMH 10 CPABHEHUIO CO cnienuain3upoBaHHbiMu CAD-crucreMamu.

[TepcniekTuBBI nMadbHEHIIETO pa3BUTHS ITUGPOBOM HMMILUIAHTOJIOTHU CBSI3aHBI
C yIiIyOJIEHHOM MHTErpaluel MpoTeTUYECKOTO U XUPYPrUUECKOTO 3TAroB, paciIupe-
HUEM apceHasa MHCTPYMEHTOB JUIsl BUPTYaJIbHOTO MOAEIIMPOBAHUS U COBEPIIEHCTBO-
BaHHEM BUPTYaJIbHOU apTUKYISLUU.
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Puc. 1. BuptyanpHoe TUIaHUPOBAaHKE, YCTAHOBKA IEHTAILHOTO UMILJIAHTATA M U3TOTOBIICHHE
KOpOHKH 3y0a 2.2
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