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PazpaboTka MeTO[Ia COIOCTaBIeHN S
TPeXMEePHBIX M300parkeHN nuia
C JAHHBIMM KOMIIBIOTEPHOV TOMOTpadun

Pedepart. HeobxonumocTb BHeApeHUs LGppOBbIX TEXHONOMMIA MOLENNPOBAHMA 1 MPOU3BOACTBA
NNLEeBbIX NPOTE30B B CTOMATONIOMMYECKYI0 MPaKTUKY 00yC/ioBNeHa yBeMyeHnem KonmyecTsa
nauneHToB ¢ AedpeKTamm CpefiHel 30Hbl ILa NocieonepaLioHHOro 1 TPaBMaTUYECKOro reHesa.
Lienb — pa3paboTka MeTofia CONOCTaBNEHNA TPEXMEPHbIX M306paxeHnii nnua ¢ JaHHbIMU KOM-
nbtotepHoit Tomorpadum (KT) n nopteepkaeHue ero sdpektneHocT. MaTepuanbl n metoabl.
MeTonuKa 3aKnioyaeTca B CONOCTaBAEHNM JaHHbIX MO penepHbIM 06beKTaM, B KauecTBe KOTOPbIX
6bIn1 MCNONb30BaHbI 4 WapuKa fnameTpom 5 Mm. [ina TouHocTn coBmelleHnsa 3D-ckaHoB ¢ AaH-
HbiMn KT mbl BbIOpanu 4 Touky Ha nuue naumeHTa, Kyaa 1 Obinv NpUKpeneHbl LaprKim: Ha HOCY,
Ha noabopoaKe 1 B 06N1acTu LeK ¢ ABYX CTOPOH. [lanee nauueHTy BbinonHunu KT n caenanu on-
TUYecKre cnenky nuua ¢ nomolybto ckaHepoB 3dMDFace System (3dMD, CLLIA/Benuko6putanus),
ObiScanner (Fifth Ingenium, WUtanusa), Einstar (Shining 3D, Kutait). MonyyeHHble faHHble cOBMe-
wanw B nporpamme Exocad. B KauecTse 3TanoHHoO MOAeNM NCNOAb30BaNUCh AaHHbIE, MONTyYeH-
Hble Ha annapate Planmeca ProMax 3D ProFace (DvHNAHAKSA), Tak Kak 3Ta YCTaHOBKA NO3BoAeT
nonyuutb Kak o6bemHoe CBVT-1306pakeHne, Tak n TpexmepHyto GoTorpaduio 3a OAMH CKaHUpy-
toLwuin npoxop. MonoxeHne nauyeHTa, BbipaXKeHne ero nnLa 1 pacrnonoXeHre MycKynoB Npu 3Tom
OKa3blBaOTCA OJMHAKOBbIMM iNA 060MX YKa3aHHbIX 306paxeHuil, 4To obecneurBaeT X TOUHYIO
COBMECTUMOCTb. [1n1A NpOBepKMN PaccTOAHMIA Mexay TOUKamu, MONYYEHHbIMU MO 3TaNoHHON Mo-
Aenu, Mbl ncnonb3oBany nporpammy InVesalius 3 (bpa3unus), kotopas co3gaet 3D-Bu3yanusauuio
n306paxeHuin Ha ocHoBe nocneposatenbHocTn 2D DICOM-daiinos. Pesynbratbl. MorpelwHoctb
conoctaBneHna 3D-ckaHoB nnua ¢ AaHHbIMK KT (pa3HuLa paccToaHnii Mexay BbIOpaHHbIMU KOCT-
HbIMY 1 MATKOTKaHHbIMM TOUYKaMu) npwn ncnonb3osaHum ObiScanner B cpaBHeHUY C STanoHHOM
Mogenbto Planmeca ProMax 3D ProFace coctaBnset 0,09—0,16 mm. MorpeluHocTb Npy UCMONb-
30BaHuN ckaHepa 3dMDFace System coctasnsaet 0,2—0,4 MM. [OrpeLHOCTb NPU COCTaBIEHUN
TPexmMepHbIX AaHHbIX MeXy cobo npu ncnonb3oBaHuy ckaHepa Einstar coctasnaet 0,35—0,6 Mm.
Mpy coBmeweHnn 3D-ckaHoB nuua ¢ faHHbiMy KT no penepHbim o6bekTam, Mbl Habniofaem He-
3HaUMTENbHOE OTKNOHeHMe OT 3TanoHHoN Mogenu (0,09—0,16 MM), UTO NOATBEPXKAAET TOYHOCTb
MeTOAMKI COBMeLLeHNA AaHHbIX MO penepHbiM o6bekTam. 3aKitoueHue. [puHrmas Bo BHUMa-
HUWe MosyyYeHHble CTaTUCTUYECKME laHHble MOXXHO CAieNaThb BbIBOJ, UTO COBMeLLeHNEe TPeXMepHbIX
AaHHbIX NINLEBbIX CKaHOB ¢ AaHHbIMK KT no penepHbIM o6bekTam — Hanbonee TouHana MeToanKa
C y4eTOM NOAXOAALMX NCXOLHBIX TPEXMEPHbIX AaHHbIX IMLIEBOrO CKaHa.

KnioueBble cnoBa: MeTooN0rsA COBMeLLeHs, MLeBble CKaHepbl, nnuesble NpPoTe3bl, LlVI(pr-
Bbl€ TEXHONIOrMKX B CTOMATOJI0INK, CKaH Ninlia
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Developing methods of matching 3D facial
images with computed tomography data

Abstract. The need to introduce digital technologies in facial prosthetics is dictated by an in-
crease the number of oncological disease of the middle zone of the face and defects in the middle
zone of the face of various etiologies. This study aimed to develop a method for matching
three-dimensional images of the face with CT data and confirm its effectiveness. Materials
and methods. To develop a methodology for combining virtual three-dimensional images
of the face with CT data, reference objects in the form of 4 balls with diameter 5 mm were used.
Scan and CT data were combined in Exocad (Germany). For the accuracy of matching 3D-scans
with CT data, we chose 4 points on the patient's face, where the manufactured balls were at-
tached: on the nose, on the chin and in the cheek area on both sides. Then the CT was done
and facial 3D-scans were taken using scanners: 3dMDFace System (3dMD, USA/UK), ObiScanner
(Fifth Ingenium, Italy), Einstar (Shining 3D, China). The obtained data were combined in Exocad.
The data obtained on the Planmeca ProMax 3D ProFace (Finland) were used as a reference model,
since this setup allows to get both a CBVT and three-dimensional photograph in one scanning
pass, the patient's position, facial expression and muscle arrangement are the same for both
specifield images, which ensures their exact compatibility. To check the distances between points
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obtained from the reference model, we used the InVesalius 3 (Brazil),
which creates a 3D visualization of images based on a sequence of 2D
DICOM files. Results. The conducted researches confirm that the error
of matching 3D-face scans with computed tomography data (the dif-
ference in distances between the selected bone and soft tissue points)
using the ObiScanner compared to Planmeca ProMax 3D ProFace refer-
ence model is 0.09—0.16 mm. The error using 3dMDFace System scan-
ner is 0.20—0.40 mm. The error in compiling three-dimensional data
between each other using Einstar scanner is 0.35—0.60 mm. By com-
bining 3D face scans with computed tomography data on reference
objects, we observe a slight deviation from the reference model
(0.09—0.16 mm), that confirms the accuracy of the method of combin-
ing data on reference objects. Conclusion. The obtained statistical

BBEJJEHVE

B Hacrosimee BpeMs UCHOJIb30BaHUE NUPPOBBIX TEXHOJIO-
TUil B PaKTHKe Bpavya-CTOMATONIOra — 3TO HeOOXOAUMBIiA
3JIeMEHT JIJ1s IPOBE/IeHU S IedeH s B TOJTHOM 06beMe ¢ Hajl-
JIeXanyM ypoBHeM KadecTsa [ 1], mosBosisromuii moBbIcUT
006beM paboThl Bpaueii-cCTOMaToI0TOB, CHU3UTh CTOUMOCTD
M3r0TaBJIMBaeMbIX IIPOTE30B U YMEHBIIUTh KOJIUYECTBO
BpEMEHH Ha KaXKJIOM dTarle JieyeHus nauuenra [2—6].

Heob6xonnMocTh BHeZpeHUst TUPPOBBIX TEXHOJIOTUH
B 00J1aCTh JINLIEBOTO NPOTE3UPOBAHUS AUKTYETCS POCTOM
YKCIIa OHKOJIOTMYECKUX 3a00JIeBaHUI CpeIHel 30HbI JIUIIa,
a TaK)Xe CJIy4yaeB OTHeCTPeJbHbIX PaHeHUH.

[TudpoBbie TEXHOJOTUU TTO3BOJISIIOT CIIPOrHO3UPO-
BaTb Pe3y/lbTaThl, MUHUMHU3UPOBATb NPOZOKUTEIHHOCTD
XUPYPrU4ecKoro U OPTOIEANYECKOr0 3TAIOB peabuinTa-
tuu [7—10], 3a cuer gero cpeau CTOMAaToONOrOB-OPTOIE0B
NpeBajupyeT MHEHHE O He0OXOAMMOCTH HCIIOb30BaHUSA
KOMITbIOTEPHBIX TEXHOJIOTUM B OPTONeANYecKo cToma-
tosoruu [11]. Ha popmMupoBaHue HOBOM KIMHUYECKOM
NPAaKTUKU MOBJUSIN BO3MOXXHOCTDb 3aIIMCH CTOMATOJIOTH-
YeCKUX ZIaHHBIX B IYPOBOM BHUJle, IOJTy4eHUe IUPPOBBIX
IlaHHBIX O CTOMATOJIOTMYeCKOM CTaTyce alieHTa, KOMIIbIO-
TepHbIE METO/bI BU3YaIU3aLINN [12, 13].

OpTomenuyeckasi peabuauTanus mpeanoaraeT He-
CKOJIBKO TaIlOB:

1. C6op aHamHe3a.
2. MnaHupoBaHue neyeHns (NIAHUPOBaHKE XUPYPIYECKoro

BMeLLaTeNbCTBA U OpTONeanuYecKkon peabunuraumm).

3. JleyeHme (xmpypruyeckuii 3Tan 1 M3rotoBieHNe opTonean-

YeCKON KOHCTPYKLUUN).

L7151 TpOBeieHN s TePBOTO Tana He0OOXOAMMO TONTYYHTD
MHPOPMAIUIO O MMATOJIOTUY Tal[MeHTa B IUPPOBOM BUJIE:
IIBy- U TpeXMepHBIe IaHHbIe O CTOMATOJIOTHIeCKOM CTaTyce
nanventa [13]. B mepByio odepens ato ¢poto (2D-usobpa-
eHue), ckaubl utia (3D-u306paxkeHne) U KOMIbIOTEpHAsT
tomorpadus (KT). Takux BBOAHBIX AaHHBIX JOCTATOYHO
ZIISL TOTO, YTOOBI IPUCTYIUTH K cOOpKe 3D-clieHbl — mep-
BOMY U OCHOBHOMY 3TaIny IM(pPOBOTo IJIAHMPOBAHUS OPTO-
nenuyeckoii peabumranuu [11].

Bropoii aTan opToneanyeckoi peabunuraiuu — cb6op-
Ka 3D-cuensl 411 3D-Br3yanu3anuy CTOMaTOJIOTMYECKOTO
nanyenTa. Iyt 3Toro Heo6Xo4uMo 00LeIUHNUTL 00LEMHBIE
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data, the conclusion is combination of three-dimensional data of face
scanners with CT data by objects is the most accurate technique, taking
into account suitable source three-dimensional data of face scan.

Key words: combination methodology, face scanner, facial prostheses,
digital dental technologies, face scan
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usobpaxkeHust (ckaubl una) u nanueie KT. [TudpoBusarus
OpTONEeINYeCcKOl peabMIMTALIMU HYX/JaeTcs B pa3paboTke
MEeTOZIIKY COIIOCTaBJIEH!US] TPeXMepHbIX JaHHBIX C JaHHbI-
mu KT. IIpu coBMelnleHUH BUPTYaJbHBIX JAHHBIX MEXIY
c0060i1 He06XOAUMO COOTHECTH LUPPOBbIE JaHHbIE O 3apa-
Hee M3rOTOBJIEHHBIM pelepHbIM 00'bekTaM. MccienoBaHue,
B KOTOPOM NIPOBOAMJIOCH COBMellleH!e BUPTYyalbHbIX MOjie-
it nmua u Ge33y0Obix yesmocTeil [1] nokaswiBaer, 4to mpu
UCTIOJIb30BAaHUM PENePHBIX 00'bEKTOB TOYHOCTh COBMeIIle-
HUS BbIIle, Y€M TIPU COBMeIeHNY BUPTYaIbHBIX 00BEKTOB
0 perlepHbIM TOUKaM.

@uHaNBHBIN 3Tall KOMILIEKCHOTO MUPPOBOTO MJIaHU-
POBaHUS OPTOIEANYECKON peabMIUTAIINN — U3TOTOBJIEHHE
KOHCTPYKIMIA-IPOTOTUIOB OYAYIIUX JIMLEBLIX TIPOTE30B,
0 3CTeTUYECKUM TapaMeTpaM MpPUOJIKEeHHBIX K OXU-
faeMoMy 3ampocy mauuenta [14—15], kotopele cBOAsT
K MUHAMYMY OLIIMOKY, He 3aMeYeHHbIe B XOJle IIaHUPO-
Bauus [16], a TakKe al0T BO3MOXHOCTh CIIPOTHO3MPOBATh
yHKUMOHAIbHBIE BO3MOXHOCTH peabumtanuu [17].

Ilenb — pa3paboTka MeTozia comnocrasieHus 3D-u3o-
Opaxenuil svia ¢ faHHbIMU KT 11 moATBepX/ieHue ero 3¢-
($EeKTUBHOCTH.

MATEPUAJIBI I METOJIbI

[IpennosxeHHasA HAMM MeTOZIMKA COIIOCTABJIEHUS JAHHBIX
KT u nuueBbix 3D-CKaHOB 3aK/IH04aeTcsl B 00beJUHeHNN
NaHHBIX 0 PerepHbIM 00BhEeKTaM, B KaueCcTBe KOTOPBIX UC-
M0JIb30Bajy 4 MapuKa U3 CaMOTBepZelollero nojaumeTa-
KPUJIATHOTO MaTepuasa [uaMeTpPoM 5 MM.

W3roTOB/IeHHBIE MAPUKYU IPUKPEIUIANINA K MATKUM TKa-
HSAM JIMLA C IIOMOLIBI0 MEJIULIMHCKOTO IIJIACThIPA U JIBY-
CTOPOHHE! CaMOKJIesieics JeHThl. 71 TOUHOCTU COBMe-
menust 3D-ckaHoB ¢ gaHHbIMU KT MbI BoIOpaI 4 TOUKU
Ha JIMLe TTalMeHTa, KyJa OblIM MPUKpeIUieHbl U3TOTOBJIeH-
Hble APUKU: Ha HOCY, Ha MOAO0POAKe U B 00JIACTH IeK
C IByX CTOPOH. [lanee nauneHTy BbinonHsuu KT 1 cHuManm
yueBble 3D-CKaHbI € TOMOLIBIO CKAHEPOB:

« 3dMDFace System (3dMD, CLLIA/Benuko6putaHus).
« ObiScanner (Fifth Ingenium, Utanus).
« Einstar (Shining 3D, Kutan).

HNanubix KT ¢ nuneBbiMmu 3D-cKkaHaMu COBMeIra-

nu B iporpamme Exocad. B Hee 3arpyxanu gaHable KT
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Puc. 1. CosmeweHue KT u 3D-ckaHa nuya ObiScanner 8 npozpamme
Exocad
Fig. 1. Uploaded CT and scan data ObiScanner to Exocad

Puc. 3. Pe3ynemam coemeujeHus OaHHbIX KOMNbIOMepHOU momozpaguu
¢ 3D-ckaHom nuya ObiScanner no penepHsim 06sekmam 8 npozpamme
Exocad

¥ 3D-CKaHbI JIMIA ¥ COBMeIIANN UX MeXay coboil mo pe-
nepHbIM 06bekTaM (puc. 1). Jlasiee Mbl COBMEIIIANH JAHHBIE
KT u 3D-ckaHbl JIMI[a O perepHbIM 00beKTaM — MapuKaM
(puc. 2). ITony4eHHbIN pe3ynbTaT IIpe/icTaByIeH Ha puc. 3.
B kauecTBe 3TaJIOHA [JIs MCCIIe[OBaHKA ObLIa BBIOpA-
Ha MOJieJib, IIOJy4eHHasl ¢ MOMOIIbIo anmapara Planmeca
ProMax 3D ProFace (Finland), Tak kak B 1aHHO¥ cucTemMe
anmapar BelnonHsAeT KT ¢ npuMeHeHreM KOHYCHOTO Jy4a
(CBVT) co BCTpPOEHHOI CUCTeMOU TpeXMepHOIro CKaHU-
poBaHus nuna. Tak kak ycraHoBKa Planmeca ProMax 3D
ProFace no3Bossier nmonyuuts kKak o6seMHoe CBVT-u30-
OpaxeHue, Tak ¥ TpexMepHyI0 poTorpaduo 3a ONUH CKa-
HUPYIOWIUHI IPOXOZ, IOJI0KeHNe TTalleHTa, BbIpakeHue ero
JIMLA ¥ PACTIOJIOKeHUe MyCKYJIOB IIDU 3TOM UCCJIeJOBaHAN
OKa3bIBAIOTCA OJMHAKOBBIMU ZJIs 0OOUX YKa3aHHBIX H30-
OpaxeHHUH, 4T0 06eCreYnBaeT UX TOUYHYIO COBMECTUMOCTb.
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Puc. 2. ConocmasneHHble no penepHbiM 065eKkmam 0aHHble
KomnbtomepHoli momoezpaguu u 3D-ckar nuya ObiScanner 8 npoepamvme
Exocad

Fig. 2. CT and scan data ObiScanner compared by objects in Exocad

Fig. 3. Result of combining CT and scan data ObiScanner by objects
in Exocad

Jl71s1 TOTO YTOOBI OMpeIeNTUTh Ka4eCTBO COBMeEIeHUS
3D-ckana nuua ¢ gaHHbeiMu KT, MBI onpeziensiiy paccTo-
SHUA MEX/y HeCKOJIbKVMY KOCTHBIMU U MATKOTKAHBIMU
TOYKAaMHU, KOTOpPbIe He MeHSIOT CBOETO MOJI0KeHN:

1. OT cepeAVHbI HMKHErNa3HNYHOTO Kpad, Touku Or, A0 KOH-
ymKa Hoca.

2. Ot Haubonee yrny6neHHO TOUKM Ha NepeiHeM KOHType
anuKanbHoOro 6asuca BepxHei yenioctTu (Touka A) go Hau-
6onee yrny6seHHOI TOUKN Ha KOHTYpe ry6Horo enobka
(Touka A').

3. OT Haubonee yrny6neHHO TOUKMN Ha NepeHemM KOHType
anukanbHoro 6a3mnca HUXKHel YentocTu (Touka B) o Hanbo-
nee yrny6neHHas TOUKU Ha KOHTYpe noabopogka (Touka B').
PaccTosHuA MeX/ly yKa3aHHBIMU TOUYKAMU I10 IaHHbIM,

noydeHHbIM Ha Planmeca ProMax 3D ProFace (3TanoHHas
MOJieJib):
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Puc. 4. PaccmosHue mexdy moykamu Or —
KOHYUK Hoca, hosy4eHHoe Ha Planmeca ProMax
3D ProFace, usmeperHoe 8 npoepamme Exocad
Fig. 4. Distance between points Or-tip
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Puc. 5. PaccmosHue mexdy moykamu A—A,
nonyyerHoe Ha Planmeca ProMax 3D ProFace,
usmepeHHoe 8 npozpamme Exocad

Fig. 5. Distance between points A—A' received
on Planmeca ProMax 3D ProFace is measured

Prosthodontics

Puc. 6. PaccmosHue mexdy moykamu B—B,
nonyyerHoe Ha Planmeca ProMax 3D ProFace,
u3smepeHHoe 8 npoepamme Exocad

Fig. 6. Distance between points B—B' received
on Planmeca ProMax 3D ProFace is measured

of the nose received on Planmeca ProMax 3D

ProFace is measured in Exocad in Exocad

1) Or — xonuux Hoca — 49,081 MM (puc. 4);
2) A—A' — 14,302 MM (puc. 5);
3) B—B' — 8,195 MM (puc. 6).

JI7151 TPOBEepPKY pacCTOAHUIN MeXly TOYKaMHU, [TOJy4YeH-
HBIMHU 110 3TaJIOHHON MOZIeJIY, Mbl ACTI0JIb30BaJIM IPOrpam-
My InVesalius 3 (Bpasuius), kotopas co3naet 3D-Bu3yanm-
3allMI0 N300paXeHUH Ha OCHOBE IOCTIeIoBaTeIbHOCTU 2D
DICOM-aitnoB, MOMyYeHHBIX € TOMOLILI0 060PYIOBaHUSA
CT mnu MRI. C noMoIbi0 3TOM MPOrpaMMbl MbI TaKXe
NIOJyYU/IN JAaHHbIe PACCTOSHUN MeXIy KOCTHBIMU U MAT-
KOTKaHbIMU TOYKaMU:

1) Or — xonuux woca — 49,077 mm (puc. 7);
2) A—A" — 14,457 mm (puc. 8);
3) B—B' — 8,456 mm (puc. 9).

Takum 06pa3oM, MbI BUJWM, YTO HOTPELMIHOCTb W3-
MepeHMs pacCTOsAHUM (MM), IOJy4eHHBIX C TOMOIIbIO
anmaparta Planmeca ProMax 3D ProFace u nporpaMmel

Puc. 7. PaccmosiHue om moyku Or 00 KOHYUKA
HOCd, NoJ1yYeHHoe C NOMOWbI0 NPOPaMMbl
InVesalius 3

Fig. 7. Distance between points Or-tip

of the nose received by InVesalius 3 InVesalius 3

Fig. 8. Distance between points A—A' received

by InVesalius 3

Puc. 8. PaccmosHue mexdy moukamu A—A,
noJty4eHHoe C NOMOWbI0 NPOZPAMMbI

in Exocad

InVesalius 3 Mex/ly KOCTHBIMU U MATKOTKaHBIMU TOUKaMH,
He3HauutenbHass: Or — xonuux Hoca — 0,004 mm; A—A" —
0,155 Mmm; B—B' — 0,079 MM (Ta6. 1). DTu JaHHbIE TO3BO-
JIAIOT CZeNaTh BBIBOJ, YTO PACCTOSHUA MEXJY KOCTHBIMU

Tabnuua 1. PacctosHna Mexpy KOCTHbIMU U MATKOTKaHbIMMU
TOYKamu, u3mepeHHbIMM ¢ nomolbto Planmeca ProMax 3D ProFace,
u nporpammbl InVesalius 3 (B mm)

Table 1. Distances between bone and soft tissue

points measured with Planmeca ProMax

3D ProFace and InVesalius 3 software (in mm)

PaccToaHne Planmeca ProMax 3D ProFace InVesalius 3
Or — KOHUMK HoCa 49,081 49,077
A—A 14,302 14,457
B—B’ 8,195 8,274

Puc. 9. PaccmosHue mexdy moykamu B—aB,
nosy4eHHoe C NOMOWbI0 NPOZPAMMb]
InVesalius 3

Fig. 9. Distance between points B—B' received
by InVesalius 3
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Puc. 10. PaccmosHue mexdy moukamu Or —
KOHYUK HOCA, NOJly4yeHHOe npu Cos8MeweHuu
no penepHbiM 06beKMAM OAHHbIX KOMNbIO-
mepHoli momoepagpuu ¢ 3D-ckaHom nuya
ObiScanner 8 npozpamme Exocad

Fig. 10. Distance between points Or-tip of the nose
combining CT and scan data ObiScanner by ob-
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Puc. 11. PaccmosHue mexdy moukamu A—A, no-
JIy4eHHoe Npu cosmelyeHuU no penepHeiM 06s-
eKmam OaHHbIX KoMNbloMepHoU momozpaguu
¢ 3D-ckaHom nuya ObiScanner & npoepamme
Exocad

Fig. 11. Distance between points A—A' combin-
ing CT and scan data ObiScanner by objects
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Puc. 12. PaccmosHue mexdy moykamu B—B; no-
Jly4eHHoe npu cosmewjeHuU no penepHuim 06o-
eKmam 0aHHbIX KOMNbloMepHoOU momozpaguu
¢ 3D-ckaHom nuya ObiScanner 8 npozpamme
Exocad

Fig. 12. Distance between points B—B' combin-
ing CT and scan data ObiScanner by objects

jects in Exocad in Exocad

Y MATKOTKAaHBbIMU TOYKaMH, TIOJy4eHHbIe C TOMOIIBIO all-
napata Planmeca ProMax 3D ProFace, MOXHO CYMTaTh
JTaJIOHHBIMU.

[ns Toro 4To6BI yoenutcs B 3pHeKTUBHOCTU HpezIo-
’KeHHOU MeToauKU coBMereHus AaHHbIX KT ¢ 3D-ckaHamu
JIMIA, TaKXKe ObUTH M3MepPeHbI PACCTOSHUSA MEX/y KOCTHBI-
MU ¥ MATKOTKaHBIMU TOYKaMH U COTIOCTABJIEHBI C OTy4YeH-
HBIMU Pe3y/IbTaTaMHU 110 3TaJIOHHON MOZieNu.

ITony4yeHHBbIE PACCTOSHUA MO CONOCTABIEHHBIM JIaH-
HbIM KT ¢ munieBbiM 3D-ckanom ObiScanner o perepHbIM
00beKTaM:

1) Or — xonuux woca — 48,919 mm (puc. 10);
2) A—A' — 14,406 mm (puc. 11);
3) B—B' — 8,287 mm (puc. 12).

Takum 06pa3oM, MbI BUJHM, YTO HOTPENIHOCTh W3-
MepeHHs pacCTOSHUM, NMOJNyYeHHBIX C IOMOIIbIO anma-
pata Planmeca ProMax 3D ProFace, ¥ COBMeIeHHBIX
nauHbiXx KT ¢ 3D-ckanom mnuna ObiScanner mo permep-
HBIM 00BEKTaM B IPOTPaMMe MeX/y KOCTHBIMU U MST-
KOTKaHbIMU TOYKaMu He3HauyutenbHad, 0,09—0,16 mm:

Tabnuua 2. PacctosHna Mexay KOCTHbIMU U MATKOTKaHbIMMU
TOUKaMM, U3mepeHHble ¢ nomoLybio Planmeca ProMax 3D ProFace,
1 no gaHHbIm KT, coBmeleHHbIM ¢ 3D-ckaHom nuua

ObiScanner (B mm)

Table 2. Distances between bony and soft tissue points
measured by Planmeca ProMax 3D ProFace and by CT data
combined with ObiScanner 3D facial scan (in mm)

PaccToaHne Planmeca ProMax 3D ProFace KT + ObiScanner
Or — KOHUMK HoCa 49,081 48,919
A—A' 14,302 14,406
B—B’ 8,195 8,287

in Exocad

Or — xonuux noca — 0,162 mm; A—A' — 0,104 mm; B—B' —
0,092 MM (Tabs. 2). AHaIOrMYHbIe HCCAeI0BAHUS OBLIH
IIpOBeJieHbl 110 3D-CKaHaM JIALA, TOJIy4YeHHBIM C IIOMOLIBIO
ckanepoB 3dMDFace System, ObiScanner u Einstar.

IIpu craTucTUYecKoil 06paboTKe pe3ynbTaTOB pac-
YeT YPOBHS 3HAYMMOCTH Pa3IM4YMil MeX/y BbIOOpPKaMu
C HOPMaJIbHBIM paciipefie/leHreM I0Ka3aTesiell IPOBOANIIN
C UCTOJb30BaHueM t-Kputepus CTbIOJeHTa AJs NapHbIX
(cBsi3aHHBIX) BBIOOPOK. IIpuU pacrpeneneHny, OTIMYHOM
OT HOPMaJILHOTO, IpUMeHANU W-KpuTepuil Bunkoxcosa.
ITpoBepKy COOTBETCTBUA paclipefiesieHUs HOPMaJIbHOMY
B BBIOOPKAX C KOJIMUECTBEHHBIMU [IOKA3aTeNsIMU IIPOBO-
IWJIM ¢ OTIOpoM Ha kputepuil Konmoroposa—CMHUpHOBa
C TOTIpaBKoO# Ha Kputepui JIumedpopca. CTaTUCTUIECKH
JOCTOBEPHBIMU CYUTAJIN Pa3JIN4Usl, COOTBETCTBYIOLINE Be-
posiTHOCTH oUOKY p<0,05.

[l IpOBeIeHUA CTAaTUCTUYEeCKOrO aHaIN3a aHaJIOT Y-
HO ObLIM TIOJTy4eHbl 00beMHble faHHble una 1 KT 15 na-
IIMEHTOB C KCII0b30BAHMEM perepHbIX 00bEKTOB B BUZIE
IapPUKOB.

Tabnuua 3. PaccTosHUA MeX Ay KOCTHBIMU U MATKOTKAHbIMM
TOYKaMu, NonyyeHHble coBMeLLieHnem faHHbix KT v 3D-ckaHoB nuua
pa3HbIMU NMLIEBbIMM CKaHepamu (B MM)

Table 3. Distances between bone and soft tissue

points obtained by combining CT and 3D facial

scans with different facial scanners (in mm)

Pacctoanmne ;;ﬁﬂ%T:;;rg ObiScanner S%ys?gﬁfe Einstar
Or — KOHUMK HOCa 49,081 48,919 49,501 49,675
A—A 14,302 14,406 14,703 14,833
B—B’ 8,195 8,287 8,467 8,545
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Tabnuua 4. PacctosHUA MeX Y KOCTHBIMU U MATKOTKAHbIMM TOUKaMu,
nony4eHHble coBmeLieHnem aaHHbiX KT u 3D-ckaHoB nuua pasHbiMu
NULEBbIMU CKaHepamu (B MM)

Table 4. Distances between bone and soft tissue points obtained

by combining CT and 3D facial scans with different facial scanners (in mm)

PE3Y/IBTATBI I OBCYKJEHNE

ITorpemHOCTb U3MepeHUs pacCTOSHUN, TTOJy4YeH-
HBIX C TIOMOIIbIo anmmnapata Planmeca ProMax 3D
ProFace, u coBmemeHHbIX AaHHBIX KT ¢ 3D-cka-
HoM yiiia 3dMDFace System 1o pernepHbIM 00beK-

Maun- JTaNIoHHaA Mo- . 3dMDFace .
TaM MEXIy KOCTHBIMA M MATKOTKAHBIMA TOUKAMU gy | acCTOAHME nenb Planmeca OPISCANREr “o o om  Einstar
B CPEAHEM COCTABIIACT 0.2—0,4 mm: O_’ — Kor= Or— KkoHuMKHoca 49,081 48919 49,501 49,675
16”5‘7’;““ — 042 MM A—AT = 0401 Mg B=BT =, 14,302 14,406 14,703 14,833
,272 M (Tab. 3). )

ITorpemHOCTh U3MePEHNS PACCTOSHUH, MOy~ B—B 8,195 8,287 8,467 8,545
YeHHLIX € TIOMOIIBIO anmapara Planmeca ProMax Or — KoHunK Hoca 47117 47217 47,417 47517
3D ProFace, u coBmerieHHbIX gaHHBIX KT ¢ 3D- 2 A—A' 12,405 12,505 12,707 12,805
ckaHoM Juiia Einstar mo pemepHbIM 06BeKTaM B—B' 7,995 8,105 8,298 8,397
B IIporpaMme Mex/zy KOCTHbIMU 1 MATKOTKAaHbI- Or — KOHUMK HOCa 51,117 51,223 51,419 51,519
MU TOYKaMM B cpeHeM coctasiser 0,35—0,6 mm: 3 A—A 16,404 16505 16,706 16,807
Or — konuux Hoca — 0,594 mm; A—A" — 0,531 MM, BB 9.223 9.334 9.523 9.627
B *BT — 0,35 MM, Or— kowumkHoca 52,116 52217 52416 52518

aK1M 00pa3oM, MbI BUIUM, 4TO P paboTe
¢ rLeBbIM ckaHepoM ObiScanner Mel mosyynnn 4 A—K 17,102 17,205 17,403 17,505
HarboJiee TOYHbIE ¥ OFHOPOJHBIE TPEXMEPHBIE B—8' 10,001 10,107 10,301 10,402
M300pakeHus JIUNA, KOTOPbIe NMOJTHOCTBIO NPU- Or — KOHUMK HoCa 46,205 46,307 46,506 46,607
TOZIHBI IS TJIAaHWPOBAHUSA OPTOIeIuYecKOr pea- 5 A—A 15,334 15,437 15,635 15,735
OunMTaIUN. ) B—B' 7,252 7,353 7554 7,654

Cpenye 3HAIEHMs PASHMUEL PACCTOAHNA Or —KoHuMKHoca 47,305 47,406 47,603 47,701
nyseribix ¢ ncnonsaonaney pasisx mere 073416855 17050 17150
CKaHepOB B CPABHEHUU C 3TAJIOHHON MOJeJIbI0 CO- B8 8,338 8,439 8,630 8740
cTaBasAIOT (TabI. 4): Or — KOHUMK HoCa 46,202 46,304 46,507 46,605

1) ObiScanner — 0,09—0,16 mm; 7 A—A 16,501 16,613 16,802 16,904
2) 3dMDFace System — 0,20—0,40 mm; B—B’ 8,286 8,389 8,587 8,685
3) Einstar — 0,35—0,60 mm. Or — KOHUMK HOCa 53,567 53,668 53,869 53,968

Takum o6pa3om, ckanep ObiScanner Haubosee 8 A—A 18,347 18,449 18,645 18,650
TOYHO OTOOpaXkaeT TpexMepHbIe JaHHbIE MATKUX Y 8.976 9.075 9.278 9401
TKaHeI?E JIMIA ¥ TIOJIHOCTBIO YZIOBJIETBOPSIET 3aIIPOC OF — KOHUVK HOCa 51356 51,457 51.657 51754
Bpauel-CTOMATOJIOTOB /U1 €T0 UCMOTb30BAHMS o An 19.327 19.422 19628 19723
B K&XX/JOZHEBHOH MPaKTHUKe CTOMATOJIOTOB-OPTO-

Te7I0B. Y/IOBJIETBOPHUTENbHBIM pe3ysbTaT MoIyyeH B—B' 8.875 8,976 9,174 9,280
TpM MCroJib30BaHuu ckanepa 3dMDFace System, Or —KoHunkHoca 53,578 53,677 53,879 53,979
[IPY €0 UCIOJIb30BaHUU NIPAKTUKYIOIIUM BpadaM- 10 A—N 18,458 18,559 18,757 18,859
CTOMAaTOJIOraM CTOMT YYMTBIBAThb JJaHHBIE O IIO- B—B’ 9,103 9,205 9,413 9,502
TPeIIHOCTH, NOMy4eHHBIE B UCCTIEJOBAHMM. Or — KoHuMK Hoca 54,287 54,389 54591 54,689

Ckanep Einstar aBisercs NnepcrneKTUBHBIM 1 A—A’ 19.265 19.367 19572 19.674
YCTPOMCTBOM, IpU pabOTe ¢ KOTOPHIM HEOOXOAUMO B_p" 8765 8.867 9067 9166
YYUTBIBATb OTHOCUTEIBHO OOJIBIIYIO0 HOTPEITHOCTD : : : :
M3MepeHUil 1 UCKa)KeHHe MOJIyYeHHBIX N300paxe- Or — KoHuuK Hoca 51,478 >L579 51776 51879
HUIL. 12 A—A’ 18,675 18,779 18,976 19,077

IIpu coBMemieHny 3D-CKaHOB JIUIA C JAHHBIMY B—B 9,202 9,305 9,503 9,604
KT no penepHbIM 00beKTaM MbI HabJIOZaeM He- Or — KOHUMK HoCa 50,235 50,337 50,536 50,647
3HAYNUTENbHOE OTKJIOHEHHE OT 3TaJIOHHOW MOJIeNn 13 A—A 18,765 18,862 19,064 19,170
(0,09—0,16 MM), 4TO MOATBEPKAAET TOUHOCTh Me- BB 9,301 9,403 9.616 9,707
TORUKIL COBMIEHNS JAHHBIX N0 PerepHBIM 06 Or —KoHuMKHoca 49,478 49,579 49,775 49,879
exTaM. JlaHHasl MeTOAMKa C HAMMEHBIIUMHU BPe- 17.987 18,083 18285 18.394
MeHHBbIMU 3aTpPaTaMy ¥ HauOOJIbIIeld TOYHOCTHIO )

HO3BOJISIET TIOJTYYUTh PE3YJIbTaT, B IOJHOM 00beMe B8 8,798 8,899 o118 9,207
YAOBJIETBOPSIIONIHMIT 3aMPOCI MPAKTUKYIOMIIX CTO- Or — KOHYVK HOCa 51,784 51,883 52,087 52,189
B—B’ 9,983 10,094 10,401 10,407




OBTone,m/m

156

3AKJIIOYEHNE

CoBMelleHre TpeXMepHBIX JaHHBIX JIUIEBbIX CKAaHOB C JJaH-
HbIMU KT 110 pernepHbIM 06beKTaM — 3TO Haubosiee TOYHas
MEeTOZIMKA, C Y4eTOM IOAXOISAMINX UCXOAHBIX TPeXMepHbIX
JaHHBIX JIMLEBOTO CKaHa. B pe3ysibTaTe IpoBeieHHOTIO UC-
clefoBaHUsA ObLT onpezesieH Haubosee TIOAXOAAIIMIA CKa-
Hep — 9710 ObiScanner (Fifth Ingenium, Utanus), koTo-
PBIi laeT YeTKoe TOYHOe M300pakeHue, IPU COBMeIleHNI
¢ naaHbiMu KT ompezesnsieTcs He3HAUWTeIbHAS [TOTPel-
HOCTb. MeToziiKa, pa3paboTaHHas B paMKaxX UCCTIeI0BaHNUA,
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