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AHHOTALUMUA

AxkmyansHocms. Peabwiutanysl MalyeHTOB C aleHTHel C MOMOIIbI0 CTOMATOJIOTMYECKUX VIMILIAHTATOB SIBJISIETCS
pacrpocTpaHeHHBIM METOJIOM JieUeHMsI, OTHAKO IPYU OTCYTCTBUM ONTUMAJIbHBIX YCJIO0BMIA TaHHAS orlepalysl Heocylle-
CTBMMa. B MOMOGHBIX C/Ty4yasix HEOOXOAMMO IPOBEeHNEe PEKOHCTPYKTMBHBIX BMeIIaTeNbCTB. OqHAKO AaHHbIE METO-
VKU MMEIOT OTIpeeIeHHbI MPOIEHT OCJIOKHEHMI, CBSI3aHHBIX C SITpOTeHMelt. [I03ToMy 0Co0YI0 aKTyaJIbHOCTh IMEEeT
MpMMeHeHe PEKOHCTPYKTUBHBIX METOIMK, KOTOPbIe 6bl MHAMBUAYATU3UPOBAIM MOAXO C yUeTOM (QyHIaMeHTaTbHbIX
Tororpago-aHaTOMMUYECKUX ITPUHITUIIOB U Pa3BUTHUS 3D-TEXHOIOTHIT B CTOMATOJIOTMYECKO MpakTuKe. OnucaHue Kiu-
HUYEeCK020 cyuas. B craTbe meMOHCTPUPYIOTCS BOSMOKHOCTY MIPENOIePAIIMOHHOTO IJIAHUPOBAHMS ¥ TOHKOCTU OITe-
paluyM TpeXMepHOJi PEKOHCTPYKIIMM aJIbBEOISIPHOTO TPEOHST HMKHEN YeTIOCTH C MCIT0/Ib30BaHMEM VMHIUBUIYATbHOTO
aHATOMMYECKOTO TUTAHOBOI'O KapKaca y IMall¥eHTa C YaCTMYHOI BTOPUMYHONM afeHTHel U TToTepeii 3y00B BCIeICTBUE
HeCYaCTHOTO CIyuas, YIaJeHMs WIK JIOKaJIM30BaHHOTO MapoJOHTUTa B o6smactu 3.5, 3.6, 3.7. JleueHue BKIIOUAIO TPU
JTamna: npenorepanyoHHOe BUPTyajdbHOE IIaHMPOBaHME C M3TOTOBAEHMEM MHIAMBUIYAJIbHOTO TUTAHOBOTO Kapkaca,
COOCTBEHHO CaM OIepaTUBHBIN 3TAll U yAa/IeHe TUTAHOBO KOHCTPYKLIVY yepe3 8 MecsiieB. B 6/voKkaiiiieM 1 OTCpOYEeH-
HOM IT10C/Ie0TIepallIOHHOM IePUOJe OTCYTCTBOBA/IM IIPU3HAKM BOCIIAJIEHUS B 00J1aCTY BMEIIATENbCTBA, @ TAKKE IKCITO-
3ULMY TUTAHOBOTO Kapkaca. I1o JaHHbIM KOHTPOJIbHOY KOMITbIOTEPHO TOMOTPaMMbl, 8 TAKKe BMU3yaJIbHOTO OCMOTPA U
30HIMPOBaHMS CHOPMMPOBAJICS CTAOMIbHBIN KOCTHBIM KOHIJIOMEPAT, KOTOPBIH YIYUIIWII YCIOBUS AJist IeHTaIbHOI M-
IUIaHTalUN. 3aKkaroueHue. VIHIVBUIYaTbHO M3TOTOBIEHHBIE TUTAHOBBIE CETKY JJISI PEKOHCTPYKTUBHBIX BMEIIaTeTbCTB
B TIOJIOCTY PTa JOJIKHBI YUUTHIBATh aHATOMMYECKIE OCOOEHHOCTHM CTPOEHMS HUKHE YeTIOCTH, [IJIS1 TOTO YTOObI CHM3UTh
PUCK SITPOTE€HHOTO MOBPEXKIEHMS COCYAMCTO-HEPBHBIX 00pa3oBaHMii. VIcIIob30BaHHAS B JAHHOM KIMHMYECKOM CTyyae
METOIMKA XapaKTepU3YyeTCsl MPOCTOTO, BHICOKOM 3G (PEKTUBHOCTbIO, aHATOMUYECKOI MHAMBUAYAIbHOCTHIO, a TaKXKe
BO3MOSKHOCTBIO IIPMMEHEHMSI IIPAKTUUECKY B JII000J KIMHUYECKOI CUTYaIUA.

Knrouegsle cnoea: TUTaHOBBIN KapKac, BUPTyaJdbHOE IIAHMPOBaHUeE Olepaly, HUXKHSS 4eT0CTh, KOHYCHO-JIy4e-
Basi KOMITbIOTEPHAsT TOMOrpadust
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ABSTRACT

Relevance. Oral rehabilitation of edentulous patients with dental implants is a well-established treatment modality. How-
ever, in the absence of adequate bone volume and favorable anatomical conditions, implant placement is not feasible, ne-
cessitating reconstructive bone augmentation procedures. Such procedures, although effective, are associated with a risk
of iatrogenic complications. Therefore, the use of patient-specific reconstructive techniques based on fundamental ana-
tomical principles and supported by advances in three-dimensional (3D) virtual planning technologies in dental surgery
is of particular clinical relevance. Clinical case description. This report illustrates the use of preoperative virtual planning
and the technical aspects of three-dimensional reconstruction of the mandibular alveolar ridge using a patient-specific,
anatomically contoured titanium mesh. The patient presented with partial edentulism in the region of teeth 35, 36, and
37 due to trauma, extraction, or localized periodontitis. Treatment comprised three stages: preoperative virtual planning
with fabrication of a custom-made titanium mesh, the reconstructive surgical procedure, and removal of the mesh eight
months postoperatively. Both the early and late postoperative periods were uneventful, with no signs of inflammation or
exposure of the titanium mesh. Follow-up cone-beam computed tomography (CBCT), together with clinical examination
and probing, confirmed the formation of a stable, homogeneous augmented bone volume that improved the conditions for
subsequent dental implant placement. Conclusion. Patient-specific titanium meshes for mandibular oral reconstructive
surgery should be designed with careful consideration of mandibular anatomy to minimize the risk of iatrogenic injury
to neurovascular structures. The technique described in this case is characterized by technical simplicity, high clinical ef-
ficacy, anatomical precision, and applicability across a wide range of clinical situations.
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BBEAEHUE

[Ipy IaHMPOBaHUM [IEHTAIbHOTO MMILIAHTOIOTUYECKO-
T'0 JIEUEHWS HEPEIKO TPeOyeTCs YydllleHe aHaTOMUIECKUX
YCIOBUIA IJ1s1 YCTAHOBKY MMIUIAHTATOB B ONITUMMa/IbHOM I10-
snokeHun [1, 2]. MccneqoBaHusl NOATBEPKAAIOT BBICOKYIO
93 GeKTHBHOCTD MCIIOTb30BaHMS KOCTHOIIACTUYECKMX OlTe-
paiuit OIS yBeIMUeHMsT TOMIIVHbBI abBEOIIPHOTO IPeOHs
HIDKHeH yemocty [3-5]. OmHaKo ornepaium, HarpaBieHHbIe
Ha YBeJIMUEHMEe BbICOThI aIbBEOJISIPHOTO TPEOHS, SIBISTIOTCS
IIOBOJIbHO CJIOKHBIMM B MAHYaJIbHOM IUIaHE ¥ ITPOrHo3e 3¢-
dexktuBHOCTM. OmHA U3 TaKMX METOAMK IIpemycMaTpUBaEeT
IIpMMeHeHNe CTaHAAPTHOM TUTAHOBOM CeTKM [6, 7]. Takas
oriepaius MMeeT OIlpefeeHHbI MPOLIEHT OCIOXKHEeHU,
CBSI3aHHBIX C ITPOT€HHO TPAaBMOJi COCYIMCTO-HEPBHBIX 00-
pa30BaHMIT HIDKHE 4emtocTH [8, 9], a UMEeHHO KOMITpeccust
KpaeM TUTAaHOBOJ CETKM MOAGOPOMOYHOrO HEpPBAa B MeCTe
€ro BbIXOZA 3 MEHTAIbHOTO OTBepcTHs. [IoaTOMy He TepsieT
CBO€eJi aKTyaJbHOCTU MPUMEeHeHMe MeTOAUK BUPTYaTbHOTO
rianupoBanys [10] M M3roTOBIEHNSI MHOVMBYTyaIbHbIX aHA-
TOMMUYECKMX KapKaCOB /1JIsI ITPOBeIeHMST PEKOHCTPYKTUBHBIX
BMeNIaTe/IbCTB Ha HIOKHEH 4eioCTy, KOTOpble ITO3BOJISIT
CHU3UTb PUCK OCTIOSKHEHMIA.

OMUCAHUE KITMHUYECKOIO C/TYYA4

MyskumHa (46 ieT) 06paTHICS B KIMHUKY C JKamobamu
Ha OTCYTCTBMe 3yOOB HIDKHel uentocTu cineBa. Kypenue

U TIpYEM TIpernapaToB rpymibl 6ucdocdoHaToB oTpuiia-
eT. [TanMeHTy MpoOBeLeHO KIMHMYEeCKoe o6ciieoBaHye
(puc. 1) 1 KOHYCHO-Ty4yeBasi KOMIbIOTEPHAsI TOMOTIpa-
dun (KJIKT) HuskHelt. Pe3ynbTaThl OKa3aau, YTO MMe-
eTcsl KOCTHBIN MedeKT aJbBeONISIpPHON YacTu HIDKHEeN
YeJIIOCTU CJieBa MPOTSHKeHHOCThIO 30,17 MM U BbICOTOM
6,96 MMm. Ilogb6OpOmOUYHOE OTBEPCTME MMEET OTHOCH-
TeJIbHOW OOJBINON qUaMeTp U BbICOKOE PaCIIONOKeHMe,
YTO YBEJIMUMBAET BEPOSITHbIE PUCKU STPOTEHHOTO I0-
BPEXIEHUS TMOAOOPOAOUYHOTO  COCYIUCTO-HEPBHOTO
myuka. Takum 06pa30M BBICOTHI AJIbBEOJISIPHOTO IpeOHs
HeIO0CTAaTOUHO AJIs YCTaHOBKY MMIIJIAHTATOB B MPOEK-
LMY OTCYTCTBYIOMIMUX 3y60B 3.5, 3.6, 3.7 (puc. 2, 3).

MMauyeHTy OGBSICHUIM BapUaHThI J€UEHUS U PUCKU
KaXXA0ro BMeLIaTelbCTBa. DbIIO MPUHATO pelleHUs
MIPOBECTM OIlepalyio TPeXMepHOJ PeKOHCTPYKLUY allb-
BEOJIIPHOTO TPe6HS HUKHE YeTIoCTU CIeBa C MUCIOb-
30BaHMEM MHIMBUAYATbHOTO TUTAHOBOTO KapKaca.

IaHHas omepauusl IpecienyeT CAeIyIOUIYIO ULelb —
CO3[aHMe YCAOBUIL O/ AeHTaJbHOVM MMIIAHTAllUU U
MPOPUIAKTUKM SITPOTEHHO TPaBMbI MOAO0POLOUYHOTO
COCYAMCTO-HEPBHOIO MyYKa.

KomribloTepHast Tomorpadus IaumeHTa M CKaH-Ghaiin
TUIICOBOIT MOAENM HVDKHENH UeTioCTM MMIIOPTUPYETCS B
crielManabHOe IporpaMMHOe obecrieueHue (3Diagnosys u
PlastyCAD), KoTopoe ITO3BOJISIET BUPTYaJbHO BOCCTAHO-
BUTD YTPAUYEHHbIV 06beM KOCTHOV TKAaHYU ¥ CMOIETMPOBATD
TUTAHOBBIN KapKac ¢ OTBePCTUSIMMU AJ1st huKcarmu (puc. 4).
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CMonenMpoBaHHbI KapKac OTIIPABJISIeTCS B 3y60TeX-
HMYECKYI0 JlabopaTtopuio mjis Gpe3epoBKM M3 TUTAHA.
Takske Ha 3D-nipMHTEepe Obl/Ia HalleyaTaHa CTePeOIUTO-
rpadnyeckasi MOLeIb CerMeHTa HIUKHE YemioCTu s
BHEPOTOBOJ IIPUITACOBKM TOTOBOV TUTAHOBOW CETKMU.
BaxkHO, 4TOOBI TOTOBAST KOHCTPYKIMS TACCUBHO (PUKCU-
poBajiach Ha CerMeHTe YeJIIOCTH, a Kpall KapKkaca Haxo-
JIWics Ha 6e30TIaCHOM PacCTOSTHUY OT MOAO00POAOYHOTO
OTBepPCTUS, BO n3beskaHye ITPOreHHO KOMITPECCUU CO-
CYIOMCTO-HEPBHOTO ITyYKa (puc. 5).

Ilepen omepanmeii TUTaHOBas CeTKa IOJBepraeTrcs
CTepuaM3aLyuy B aBTOKJIaBe.

O61ee cocTossHMe TMalMeHTa OBLIO OLIEHEHO Kak
YO,0BJIETBOPUTENbHOE, ITI0Ka3aTe/N pe3ylIbTaTOB UCCie-
JIOBaHMSI KPOBY OBbLIU B TIpeieiax HOPMBbI.

Omnepanusi TpOBOAMIACh B YCJIIOBUSX MECTHOTO 00e-
360nuBaHus. [IpOBOJTHMKOBAST aHECTE3MsI C JIeBOJl CTO-
pOHBI ObIa TIPOBEJleHA C TIOMOIIBI0 apTUKauHA B CO-
YyeTaHUU C afjpeHainHOM B KoHUeHTpauuu 1:200 000.
WHuabTpauus MATKUX TKaHel B 0671aCT BMeIIaTesb-
CTBa MPOBOAMJIACH T€M K€ IIperapaToM, HO B KOHIeH-
tpauuu 1:100 000.

Pa3pe3 mpoBenyu BAOJMb Kpas aabBeOSIPHOTO TpebHS
HIDKHEN YeNTIoCT C/ieBa OT PeTPOMOJISIpHON 06/1acTu 1o

Puc. 1. Bupg nedekta anbBeonsipHoro
rpebHs HUXHEN YentocTu
B NONOCTM pTa MaumeHTa
(MCTOYHMK: COCTAaBNEHO aBTOPaMMK)
Fig. 1. Intraoral view of the defect
in the mandibular alveolar ridge
(Sources: compiled by the author)

Puc. 4. BuptyanbHo cMoaenvMpoBaHHas
TUTAHOBAA CeTKa AN PEKOHCTPYKLUM
fedekTa, KOTopas yuMTbIBAeT aHATo-
MUYeckne 0CoBeHHOCTHU U xenaeMbli
pe3ynbTaT BMewartenbcTea. KpacHom
CTPenoYKoM ykasaHo HanpaBneHue
30Hbl OTAANEHUS KPas Kapkaca
0T 06/1aCTN MEHTaNbHOIO OTBEPCTUS
(MCTOYHMK: COCTAaBNEHO aBTOPaMMK)
Fig. 4. Virtually designed patient-specific
titanium mesh for reconstruction
of the defect, reflecting the anatomical
features and the desired surgical
outcome. The red arrow indicates the
direction in which the mesh margin is
offset from the mental foramen region
(Sources: compiled by the author)
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Puc. 2. U3mepeHnue pedekra
anbBeonapHoro rpebHs Ha KJIKT
(MCTOYHMK: COCTaBNEHO aBTOpaMM)
Fig. 2. Measurement
of the mandibular alveolar ridge
defect on cone-beam computed
tomography (CBCT) images
(Sources: compiled by the author)

O

Puc. 5. Crepuonutorpaduueckas
MOAeNb CEerMEHTa HUXHEN YentoCTu
Ha 3Tane npunacoBke roToBOro
TUTAHOBOIO Kapkaca.
KpacHol nuHuelt o6BefeHa 30Ha
MEHTaNbHOro OTBEPCTUS
(MCTOYHMK: COCTaB/IEHO aBTOPaMM)
Fig. 5. Stereolithographic model
of the mandibular segment
at the stage of adapting
the fabricated titanium mesh.
The red line outlines the mental
foramen region
(Sources: compiled by the author)
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Puc. 3. U3mepeHue pedekTa Ha
TPEXMEPHOMN PEKOHCTPYKLMU HUXKHEN
YentCTu, rae XopoLLo BU3yanu3npyeTcs
NONOXEHWE MEHTANbHOIO OTBEPCTUS

(MCTOYHMK: COCTaBNIEHO aBTOPaMM)
Fig. 3. Measurement of the defect
on a three-dimensional reconstruction
of the mandible, clearly showing
the location of the mental foramen
(Sources: compiled by the author)
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Puc. 6. Bug koctHoro gedekrta nocne
OTCNaMBaHUS CIM3UCTO-HALKOCTHUYHOIO
NocKyTa 1 3Tan nepdopupoBaHus
KOPTMKANbHOW NAACTUHKM
anbBeoNApHOro rpebHs
(MCTOYHMK: COCTABNEHO aBTOPaMM)
Fig. 6. Intraoperative view
after elevation of the mucoperiosteal
flap and perforation of the cortical
plate of the alveolar ridge
(Sources: compiled by the author)
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Puc. 7. Bug noarotoBneHHOM Puc. 8. TutaHoBaga ceTka Puc. 9. Bug paHbl nocne dpumkcaunm
KOCTHOM CTPYXKW, COBpaHHOM C BHECEHHOWM KOCTHOM CMeChH. WHOMBMAYANbHON TUTAHOBOM CETKM
c 0bnacTi onepaumm M KCEHOTEHHOTO  XOPOLLO BM3Yyanu3upPyTCS OTBEPCTUS C YNOXEHHbIM KOCTHBIM MaTepuanom
KOCTHOro mMatepuana ANns GUKCALUU KOHCTPYKLMK B 30He AedekTa
(MCTOYHMK: COCTaBNEHO aBTOPaMM) (MCTOYHMK: COCTABNEHO aBTOPaMM) (MCTOYHMK: CcOCTaBNEeHO aBTopaMu)
Fig. 7. Prepared bone chips harvested Fig. 8. Titanium mesh filled Fig. 9. Surgical site after fixation of the
from the surgical site combined with the bone graft mixture. patient-specific titanium mesh containing
with xenogeneic bone substitute Fixation holes are clearly visible. the bone graft in the defect area
(Sources: compiled by the author) (Sources: compiled by the author) (Sources: compiled by the author)

Puc. 11. Bua 30Hbl pEKOHCTPYKLMM B 061ACTU OTCYTCTBYHOLLMX
3y6oB 3.5, 3.6, 3.7 yepe3 8 MecsLEeB NOC/e PEKOHCTPYKTUBHOM

Puc. 10. YiunBaHue cIn3nCTo-HaAKOCTHUYHOrO I0CKYTa onepauuu (MCTOYHUK: COCTABIEHO aBTOPaMM)
(MCTOYHMK: COCTaBIEHO aBTOPaMM) Fig. 11. Reconstructed area in the region of missing teeth
Fig. 10. Suturing of the mucoperiosteal flap 35,36, and 37 eight months after reconstructive surgery
(Sources: compiled by the author) (Sources: compiled by the author)

Puc. 12. KJIKT naumeHTa yepes Puc. 13. KJIKT naumeHTa yepes Puc. 14. Bup, 30Hbl peKOHCTPYKLUK
8 MecaueB nocne peKOHCTPYKTUBHOM 8 MecsueB. Bua ¢ s3bI14HOM CTOPOHDI B 06naCTM OoTCYTCTBYIOWMX 3y60B
onepaunn. KoCTHbIA ayrMeHTaT (MCTOYHMK: COCTaBIEHO aBTOPaMM) 3.5, 3.6, 3.7 uepe3 8 mMecaues
CTabunbHbIA OQHOPOLHbIN, Fig. 13. CBCT image eight months nocne peKoHCTPYKTMBHOM onepauunn
6e3 NpM3HaKOB CeKkBecTpauuu postoperatively (lingual view) nocne OTKMAbIBAHUS CNU3UCTO-
(MCTOYHMK: COCTaBIEHO aBTOPaMM) (Sources: compiled by the author) HAJKOCTHMYHOTIO NI0CKYTA, yAaneHuns
Fig. 12. CBCT image eight months TMTAHOBOTIO KAapKaca WM YCTaHOBKM
postoperatively showing a stable, [EeHTaNbHbIX UMMNIAHTAaTOB
homogeneous augmented bone (MCTOYHMK: COCTABIEHO aBTOPaMM)
volume without signs Fig. 14. Reconstructed site
of bone sequestration in the region of missing teeth 35, 36,
(Sources: compiled by the author) and 37 eight month after reconstruction,

following elevation of the mucoperiosteal
flap, removal of the titanium mesh,
and placement of dental implants
(Sources: compiled by the author)
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MpeMoJIIpoB. B 0671aCTV TPeMOJISIPOB BBITIOTHWIN TTOC/IA-
6sTI0IIUi pa3pe3, OTKUHYIN CIM3UCTO-HATKOCTHUIHBIN
JIOCKYT, HAHECI HEeCKOJIbKO Tepdopanuit KOPTUKAIbHOM
TJIACTUHKU, 71 UHULIMUPOBAHUSI KPOBOTeUeHUs (PUC. 6).

C o6y1acTVi BETBU HUKHEN YETIOCTY C TTOMOIIbIO KOCT-
HOTo cKpebKka co6paHa ayToJIOrMYHAs KOCTHAs CTPYKKa,
KOTOpasi 6buIa CMelllaHa ¢ KCEHOTeHHBIM KOCTHBIM Ma-
TepuajioM B cooTHomeHuun 60/40 (puc. 7).

KocTHas cmech 6bla MJIOTHO yTpaM6GoBaHa B TUTA-
HOBYIO CETKY, KOTOpasi OblIa aJalTMpoBaHa K JedeKTy
HEeMOJABVKHO (puc. 7, 8).

[Tocne mob6uAM3anuUM KpaeB, MyTeM pacCeueHUs
HAJKOCTHUIIbI, JTOCKYThl OBbLIM YIOXEHBI HA MeECTO.
Pana 6buta ymuTa ABYPSAHBIMU Y3JIOBBIMU IIBAMU
(puc. 10).

[Mocie omepanuy ManMeHTy ObLIa Ha3HayeHAa aHTU-
6akTepuasibHass ¥ IPOTMBOBOCIAIMTE/NbHAS Teparmus,
JaHbl peKOMeHaLyM 110 YXO4Y 3a IOJNIOCThIO pTa.

3axkuBJIeHME TIPOUCXOAUIO 6€3 OC/IOXKHEHMI, IIBbI
cHATBI Ha 14 cyTku. [locsie onepauuy nNpoBeneHbl TECThI
NIPUKOCHOBEHMS, KOTOPbIE MIOKa3aJIyu OTCYTCTBUE MOTe-
py GYHKIINY TOI60POAOYHOr0 HEPBA.

UYepe3 8 MecsieB Mocae BMellaTeabCTBA MalMEHTY
nposeneHa KoHTposnbHas KJIKT: nmoprBepskmaeTcs: MH-
Terpauus KOCTHOI cMecU UM M3MeHeHMe TapamMeTpoB
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