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Iem» wmccnemoBanmaA. IlpomemoncTpu-
pPOBaTb BO3MOXKHOCTb (DYHKIVIOHA/JIBHOU U
9CTeTNYECKON peablINTaluyl CTOMATOJIOTY-
YECKOTO NallieHTa HeChEMHBIMU KOHCTPYK-
LVsIMU 3YOHBIX IIPOTE30B U3 AMOKCUAA IMp-
KOHMsI C BUHTOBOJ (puKcaliyeit ¢ ornopoit Ha
JleHTaJIbHble VMIITTAHTAThl, M3TOTOBIEHHBIX
C IIPMMEHEHVEM MHTPAOPAIBHOTO CKaHMPO-
BaHuA, 3D mewatm u CAD/CAM rexHOmMO-
ruit. O6beKThI 1 MeToabl. Ha KmMHu4eckoM
npyuMepe IPOJEMOHCTPUPOBAHO IIPUMEHe-
HI€ BPEMEHHBIX ¥ ITOCTOSHHbBIX HECHEMHBIX
KOHCTPYKLMIT 3YOHBIX IIPOTE30B C OIIOPOIi
Ha JIeHTaJibHble VMIIIAHTAThl C BUHTOBO
¢dukcanyeit n3 nommepa mit 3D nevatn n
IVIOKCHIa UPKOHMA B IIOJIHYI0 aHAaTOMMIO.
3yOHble IIPOTe3bl OBUIY M3TOTOBJICHDI C II0-
MOII[bI0 MTHTPAOPaNbHOTO CKaHMpoBaHuA 3D
neqati 1 CAD/CAM texnonornii. Pesynbra-
ThI CCTIEOBAHNMIL. Ya/IeHlie HECOCTOSATEITh-
HBIX 3yOOB Ha BepXHeNl M HIDKHeJ 4eIIoCTU
U yCTaHOBKa JIEHTA/IbHBIX MMIIAHTaTOB ITPO-
BOJIMJIOCh OJJHOMOMEHTHO, HO B JIBa IIOC/IEN0-
BaTe/IbHBIX 9TAIla, B CBA3Y C OOLINMM COCTOA-
HIEM ¥ TOXKeTaHMAMM MallieHTa — CHavasa
Ha HIVDKHEN, IOTOM Ha BEepPXHEN YemoCTH C
MHTEPBA/IOM B HECKOJIBKO JHel. BpemeHHbIe
KOHCTpYKUVM u3 nomumepa (3D mewars) c
BUHTOBOII (pMKcalueil ¢ ypOBHA MMIIIaHTA-
TOB C IIOJIHOV (PYHKIIMOHA/IBHOM HAarpy3Koil
ObUIV M3TOTOBJICHBI B TeYeHME ABYX HeJe/lb
Iocjie VIMIUIAaHTalluM U KOPPEKTUPOBA/NChH
IUIs OIIpEMIe/IEHN ONTUMAIIBHOIO COOTHO-
IIeHNUA YeNII0CTel, M ObUIY 3aMeHeHbI Ha I10-
CTOSHHBIE KOHCTPYKUUK 4epe3 2,5 mecana.

Aim of the study was to demonstrate the
possibility of functional and aesthetic rehabili-
tation of edentulous dental patient using non-
removable implant-supported screw-retained
dental prostheses made of monolithic zirconia
using intraoral scanning, 3D printing and CAD
/ CAM technologies. Objects and methods. In
this study a clinical example demonstrates the
use of provisional and final fixed dental pros-
thesis designs made of dental polymer for 3D
printing and monolithic zirconium dioxide.
Dentures were manufactured using intraoral
scanning, 3D printing and CAD / CAM tech-
nology. Results and discussion. Removal of
failed teeth of the maxilla and the mandible
and implant placement was carried out simul-
taneously, but in two consecutive stages due
to the general condition of the patient — first
on the mandible, then on the maxilla with an
interval of several days. Provisional screw-re-
tained prostheses were made of polymer (3D
printing) from the level of implants with full
functional loading within two weeks after im-
plant placement and underwent corrections
with time to determine the optimal jaws rela-
tions. Provisionals were replaced with final
prostheses after 2.5 months. The treatment pe-
riod lasted 4 months. The patient was invited
for follow-up examinations after the end of
treatment every 4 months. Conclusions. The
rehabilitation of completely edentulous dental
patients with non-removable screw-retained
implant-supported prostheses using intraoral
scanning, 3D printing and CAD / CAM tech-
nologies demonstrates its high efficiency.

Keywords: 3D printing, immediate im-
plant placement, fixed prosthetics, CAD /
CAM, edentulism, bone tissue, osseointegra-
tion, immediate loading, zirconium dioxide.




C MoMeHTa obpallleHMs MalyeHTa fo Gpuk-
calluy TIOCTOSHHBIX MIPOTE30B CPOK JIeUeHNA
coctaBun 4 Mmecsana. IlamyeHT BBI3BIBANICS
IJ1A KOHTPOJIbHBIX OCMOTPOB IOCTIe OKOHYa-
HUS JleYeHNsT Kaxkaple 4 Mecsla. 3akmrode-
Hue. PeabumTarisa CTOMaToONOIMYECKUX T1a-
LIMEHTOB C TIOJIHOM ajleHTuell HeChEMHBIMU
KOHCTPYKLVSMM 3YOHBIX IIPOTE30B C OIIOPOIi
Ha [leHTaJIbHble MMIUIAHTAThl C BMHTOBON
¢duKcaryesi, U3TOTOBICHHBIMM TIPY IIOMOILIN
BHYTPUPOTOBOTO CKaHMpoBaHus, 3D neuatn
u CAD/CAM rexHONMoOrmit eMOHCTpUpPYET
VX BBICOKYIO 3 eKTUBHOCTb.

Kntoueevie cnoea: HenocpencTBeHHas
IeHTaJbHasA MMIIAHTALMA, HpOTe3NpoBa-
Hue, CAD/CAM, ageHTUsA, KOCTHasi TKaHb,
OCTEOMHTEeTpalsA, HeMeIJIeHHas Harpyska,
3D neyatb, AVMOKCU/ IMPKOHUA.

BBepgeHue

[Tpumenenne CAD/CAM TexHOMOIMI IIpM U3-
TOTOBJIEHMM 3YOHBIX IIPOTE30B SB/IAETCA HEOTDhEM-
JIEMOJT 4acThI0 peablINTALy CTOMATOIOIMYeCKUX
MAIMIEHTOB Ha COBPEMEHHOM 3Talle PasBUTHS CTO-
maronornn. KoHcTpyknum m3 pguokcupa IUPKO-
HUA TIpU NIPOTE3MPOBAHUM MAIVIEHTOB C IIOMHO
aJieHTMell ABJIAITCA NPeNIOYTUTEIbHBIMI TaK KaK
YCTPAHAIOT MHOTME IPO6IeMbl, KOTOPbIe VIMEITCS
y IpOTE30B, M3TOTABINMBAEMbBIX TPaJUIVIOHHBIMUI
ciocobamu. JI3roToBieHne NpOTE30B M3 JVIOKCHU-
Ia LVIPKOHWS C IOMOIbIo (ppe3epoBKM M36aBsgeT
IaHHbIe KOHCTPYKIMY OT HAaIpsDKeHMit 1 fepopma-
LI, KOTOpble MOSABIAITCA B KapKacaX MeTa/IoKe-
paMIyecKux IPOTe30B BC/IEICTBYUE IUThSA MeTaslla.
BbIcokast >kECTKOCTb OKCMJA LIMPKOHNA IapaHTUPY-
eT BBICOKYIO CTaOM/IBHOCTb VMMIUIAHTATOB IIPU VX
IIMHMPOBAHNM, YTO OarompuATHO CKa3bIBaeTCs
Ha pacIipefie/leHNI Harpy3KU U BbDKMBAEMOCTD VM-
IUVIAaHTATOB. [laHHbIe NNTEPaTYPHBIX MCTOYHMKOB
MIOKA3bIBAIOT, YTO ITOJIPOBAHHBIN AMOKCUJ LIVPKO-
HJISI MeHbIIIe JICTYpaeT 3y0bl YeM KepaMmuka. Taioke
HEOCIIOPMMBIM IIPEUMYILECTBOM IPOTe30B M3 M-
OKCUJa LPKOHUSA SABJIAETCA TO, YTO OHM TPeOyIoT
MeHblIIe BEPTIMKa/IbHOTO IPOCTPAHCTBA 110 CpaBHe-
HUIO C TMOPUAHBIMM KOHCTpyKumsamu. CraTucTu-
YeCK! BBDKMBAEMOCTb MOHOJIMTHBIX KOHCTPYKIIVIA
IIPOTE30B U3 AMOKCHU A LIVIPKOHV C BUHTOBOM (DUK-
calyer ¢ oIopoli Ha JeTajbHble UMIUIAHTATHI B Te-
yeHue ATy et gocturaer 100 % [1-6].

Bo usbexxanne npobnem ¢ sKCIUIyaTanueil mpo-
Te30B M3 JVOKCHJA LMPKOHNA C OIOPOJ Ha JieH-
TaJbHbIE VIMIUTAHTATHI HEOOXOAMMO MaKCUMAaIbHO
TOYHOEe X M3TOTOBJICHME U IIacCUBHAs (UKcauys.
[TaccuBHOI MOCAAKI MOXXHO JOOUTDLCS ITYyTEM M3TO-
TOBJIEHN IIeMEHTVPYeMbIX M3aiTHOB KOHCTPYKIIVIA
IIPOTE30B, I7ie 671arofaps LeMeHTHOMY 3a30py HIBe-
JIMPYeTCsl MOTPELTHOCTb MX M3TOTOBJIEHNS M OTTU-
ckoB. Hamboee onTuManbHBIM SBJISETCSA CHIDKEHIE
HaKOIUIEHMsI IIOTPEIIHOCTel 3a CYET yMeHbLIeHNA

Introduction

The use of CAD / CAM technologies in the man-
ufacture of dentures is an integral part of the rehabili-
tation of dental patients at the present stage of devel-
opment of dentistry. Zirconia designs for prosthetics
in patients with full adentia are preferred because
they eliminate many of the problems that dentures
made by traditional methods have. Manufacture
of zirconia prostheses by means of milling relieves
structural stresses and deformations that appear in
porcelain fused to metal prosthetic structures due to
casting of metal. The high rigidity of zirconium di-
oxide guarantees high stability of splinted implants,
which favorably affects the load distribution and the
survival of the implants. Some studies indicate that
polished zirconia produces less abrasion to antago-
nist teeth than ceramics. Also, the undeniable advan-
tage of zirconia prostheses is that they require less
vertical space compared to hybrid designs. Statisti-
cally, the survival rate of screw-retained implant-
supported monolithic zirconia structures for five
years reaches 100% [1-6].

To avoid problems with implant-supported zir-
conia prostheses, the most accurate manufactur-
ing and passive fit are necessary. Passive fit can be
achieved by utilizing cemented designs of prostheses,
where due to the cement gap, the manufacturing er-
ror is leveled. The most optimal is to minimize the
accumulation of errors by reducing the number of
laboratory steps through use of digital technologies
such as intraoral and laboratory scanning, followed
by the manufacture of prostheses using CAD / CAM
[7-10].

Intraoral scanners are becoming more accessible
and more often used in the daily practice of prosth-
odontists and are a good alternative to traditional
silicone impressions. Obtaining silicone impressions
and casting of gypsum models are the stages at which
the majority of errors in the manufacture of pros-
theses occur. When restoring partial defects of the
dentition, 3 to 5 teeth long, including distal defects,
the error in obtaining an intraoral optical impression
remains low, since the scanner sensor receives infor-
mation on a relatively large area with respect to the
total length of the defect [10, 11].

There are several strategies for obtaining optical
impressions using an intraoral scanner. The most
optimal in the complete absence of teeth implies the
start of scanning on the occlusal-palatal surfaces of
the right second molar of the upper jaw, moving to
the other side and always capturing two surfaces, and
returning from the buccal side. This option is suit-
able for all types of scanners, as it generates a multi-
dimensional structure of the entire arch during the
first scan, thereby eliminating the risk of subsequent
accumulation of deviations when using linear data
collection at a greater distance, for example, when
scanning a full dental arch [12, 13].

For successful fixation and functioning of pros-
theses, the discrepancy between the prosthetic de-
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KO/IMYeCTBA TabOPATOPHBIX STANOB U MaKCHMaib-
HOTO MCIO/b30BaHNUA M(POBBIX TEXHOMOTHIT TAKMUX
KaK BHYTPUPOTOBOE U TabopaTOpHOe CKaHMPOBa-
HIe C TOCIeAYIOIVIM VM3TOTOBIEHMEM IIPOTE30B C
nomoinisio CAD/CAM [7-10].

BHyTpupoTOBbIE CKaHEPBI CTAHOBATCA BCe Horee
TOCTYIIHBI U BCE Yallle VICIIONb3YIOTCA B eKeIHEBHOI
IpaKTUKe Bpadeli—CTOMaTOIOTOB—OPTOIE0B U B-
JIAIOTCA XOPOIIell albTePHATUBOM TPagMIMOHHBIM
CUJIMKOHOBBIM OTTUCKaM. [To/mydeHne cCMnIMKOHOBBIX
OTTUCKOB M OT/IMBKA I'MIICOBBIX MOJENell ABIAOTCA
3TaIlaMM, Ha KOTOPBIX IPOUCXOAUT (HPOPMUPOBaHNE
OCHOBHOTO GOJIBIIVMHCTBA IIOTPEITHOCTEI IIPU U3TO0-
TOBJIEHMM TIPOTe30B. [Ipu MpoTesVpoBaHMYU BKIIIO-
4EHHBIX JlepeKTOB 3yOHBIX PALOB a TakKe fedeKToB
HeOOIbIION NPOTAKEHHOCTI B TOM 4MCTIe U KOHIle-
BBIX, IIOTPEITHOCTD IIPYU MOMYYeHNN BHY TPUPOTOBO-
rO ONTUYECKOTO C/IeNKa OCTAeTCS HUBKOM, TaK Kak
CEHCOp CKaHepa MONMYyYaoT MHPOPMAIVIO OTHOCK-
Te/IbHO OOJIBIIOJ IIOIA M [0 OTHOLIEHUIO K 001IIel
npoTshKeHHOCTH fedexTa [10, 11].

[Ipy momydeHMM ONTUYECKMX CIIETIKOB C MOMO-
I[bI0 BHYTPMPOTOBOTO CKaHepa CYIIeCTBYET HECKOITb-
Ko crpareruit. Hambosnee ontuManbHas npu IOTHOM
OTCYTCTBUM 3y0OB IIpEAIIONaraeT Hayano CKaHUpPO-
BaHUA Ha OKK/IIO3MOHHO-HEOHBIX ITOBEPXHOCTAX
IPaBOro BTOPOTO MOJIAPA BEPXHEI YeTI0CTH, TlepeMe-
I[asACh Ha IPYTYI0 CTOPOHY M BCEIZia 3aXBaTbIBasA JiBe
HOBEPXHOCTH, ¥ BO3BPAIIAsACh CO I[EYHOI CTOPOHBIL.
JlaHHBIN BapMaHT IIOAXOAMT [ BCEX TUIIOB CKaHe-
POB, T.K. OH T€HepUpyeT MHOTOMEPHYIO CTPYKTYpYy
BCeJl YT IIpU MEPBOM CKaHMPOBAHMU, TAaKUM 00-
PasoM YCTpaHAA PUCK IIOCTEAYIOMIEro HaKOIIeHVI
OTKJIOHEHWII TIPY MCIOIb30BaHUY JIMHETHOTO cHopa
TaHHBIX Ha OONBIIEM PAacCTOAHUM, HANpUMep, IpU
CKaHVPOBaHMY IIOJIHOV 3y6HOI fyru [12, 13].

Jlna ycnemHodt ¢ukcanyy M GYHKIMOHUPOBA-
HMsA 3yOHBIX IPOTE30B HECOOTBETCTBNA OPTOMEHV-
4eCKOIl KOHCTPYKIUI C OTIOPOJT Ha IeHTa/IbHbIE VM-
IUTAHTAThI IIPOTE3HOMY JIOXKY He IO/DKHBI JOCTUTATh
100 MKM. 9TO TOBOPUT O TOM, YTO IOTPEIIHOCTDH
ONTUYECKOTO CJIeNKa, IIOTYYaeMOTro C IOMOIIBIO
BHYTPMPOTOBOTO CKaHepa, MO/DKHA HAaXOAWUTbCA B
npepenax 100 MKM Wiy ObITb 3HAUUTE/IBHO MEHBIIIE.
[TorpemHoCcTh TOYHOCTY COBPEMEHHBIX MHTPAO-
Pa/bHBIX CKaHEPOB HaxoauTcA B npepenax 30 — 50
MKM, 4TO TOBOPUT 00 VX OYEHb BBICOKON TOYHO-
ctu. BakHO MOHMMATh, YTO HPVMEHEHNE IOTHO-
CTPI0 IIMPPOBOro MPOTOKO/NA WIM 3aMellleHMe Ka-
KUX-/60 3TanoB (TpafuIMOHHOIO M3TOTOBIECHMA
3yOHBIX IIPOTE30B WM TOTydYeHNA MHPOPMAIUHU O
IPOTECTHOM JIOXKe) Ha M POBbIE, 3HAYUTETBHO I10-
BpIaeT 3 PeKTMBHOCTb PabOTHI KaK Bpaya TakK U
3yOHOTO TEXHMKA, U IO3BOJAET M36€XaTbh HEKOTO-
PBIX MCKaXEHMIT MHPOPMAIVMN, KOTOPbIE 3a4acTyIo
CIy4aloTCs Ha 9THX 9Tamnax [13, 14].

Llenb nccneposaHns
[TpomeMOHCTpUPOBATh BO3MOXKHOCTD (DYHKIIM-
OHAJIBHOI M 3CTETUYECKOil peabuInTanmuy CToMa-

sign and the support on dental implants should not
reach 100 microns. This suggests that the error of
the optical impression obtained using the intraoral
scanner should be within 100 microns or much less.
The accuracy of modern intraoral scanners is in the
range of 30 — 50 microns, which indicates their very
high accuracy. It is important to understand that the
use of a fully digital protocol or the substitution of
any stages (traditional manufacturing of prostheses
or obtaining information about the prosthetic bed)
with digital ones significantly increases the efficiency
of the work of both the doctor and the dental techni-
cian, and avoids some distortions of information that
often happen at these stages [13, 14].

Purpose of the study

To demonstrate the possibility of functional and
aesthetic rehabilitation of fully edentulous patient
with non-removable screw-retained implant-sup-
ported zirconia dioxide dental prostheses using in-
traoral scanning, 3D printing and CAD / CAM tech-
nologies.

Materials and methods

A clinical case demonstrates manufacture of tem-
porary and final fixed implant-supported screw re-
tained prostheses made of dental polymer (3D print-
ing) and zirconium dioxide. Dentures were made
using intraoral scanning, 3D printing and CAD /
CAM technology. To obtain optical impressions, the
Carestream CS3500 (Kodak) intraoral photo scan-
ner and scan markers with the connection interface
corresponding to the installed implants were used.
In the manufacture of temporary prostheses, the
biocompatible polymer “Denture Teeth A2” and
the printer “Form 2” (Formlabs) were utilized. Final
prostheses were milled from zirconia blocks of high
translucency, colored, sintered and glazed.

Results and discussion

To illustrate this approach in the treatment of ful-
ly edentulous patients, we present a medical history
statement number 55/2015. Patient M. referred for
dental care with complaints of poor aesthetics, the
impairment of chewing function and with a request
to replace the old crowns of the frontal group of teeth
of both jaws due to their mobility.

Extraction of failed teeth of the upper and lower
jaw and the installation of dental implants were car-
ried out simultaneously, but in two successive stages,
in connection with the general condition and wishes
of the patient — first on the lower, then on the up-
per jaw with an interval of several days. Provisional
screw-retained polymer structures (3D printing)
from the level of implants with full functional loading
were made within two weeks after implantation and
adjusted to determine the optimal jaw relations, and
were replaced with final prostheses in 2.5 months.
From start of the treatment to fixation of final pros-
theses it took 4 months. The patient was invited for



TOJIOTMYECKOTO TMaIYieHTa HeCHEMHBIMU KOHCTPYK-
IVMAMY 3YOHBIX IIPOTE30B M3 JVOKCHUAA IVIPKOHMA
C BMHTOBOJ (UKcauyeil ¢ OIOpPOJl Ha JHeHTaIbHbIe
VIMII/IAHTATHI, M3TOTOB/IEHHDIX C NPMMEHEHNEM VH-
TpaopanbHOro ckanuposaumusd, 3D medatn u CAD/
CAM rexHOMOINMIL.

Marepunanbl u MeToabl UCCNefoBaHNA

Ha xmmHMyeckoM mpumepe IPOJEMOHCTPUPO-
BAHO IPUMEHEH)E BPEMEHHBIX ¥ IOCTOSHHBIX He-
CBEMHBIX KOHCTPYKLIMI 3yOHBIX IIPOTE30B € OLOPOIL
Ha JIeHTaJIbHbIE MMIUIAHTATBI C BUHTOBOI (PMKCAIIV-
el us nonumepa and 3D nedaTu u [MOKCHUIA TUPKO-
HIA B IIOJIHYI0 aHaTOMUIO. IIpoTesb 6bIIM U3TOTOB-
JIEHBI C IOMOIIBIO0 MHTPAOPA/TbHOTO CKAaHMPOBaHMS,
3D mevatn u CAD/CAM rexnomormit. [Ina momy-
YeHNUsA ONTUYECKUX CTIETIKOB IPUMEHA/ICA BHYTPU-
poroBoit ¢poto ckanep Carestream CS3500 (Kodak)
U CKaH-MapKepbl C MHTep(eiicoM COeIMHEHMNs, CO-
OTBETCTBYIOIIMM YCTAHOBJIEHHBIM JMIITAHTaTaM.
ITpy usroToB/IEHNM BPEMEHHBIX IPOTE30B MCIIONb-

follow-up examinations after the end of treatment
every 4 months; the most remote observation period
from the end of treatment was 2 years.

When analyzing computed tomography of the
patient’s jaws, bone resorption in the tooth area from
1/3 to 1/2 root length was observed. During clinical
examination, deep bone pockets were found in the
area of most teeth of the upper and lower jaw, the
mobility of all teeth was 3™ degree according to En-
tin’s classification (Fig. 1, 2).

Based on a comprehensive examination of patient
M., a treatment plan was drawn up, which consisted
of one surgical and two prosthetic stages. On the first
visit, professional oral hygiene was performed and
old bridges and crowns were removed from the teeth
of both jaws (Fig. 3). In the same visit, the failed teeth
of the lower jaw were atraumatically extracted and
dental implants were installed in the area of the miss-
ing teeth 3.7, 3.6, 3.3, 3.1, 4.3, 4.6, 4.7.

A few days later, we removed the failed teeth of
the upper jaw and installed dental implants in the

Puc. 1(a, 6, B). KnuHuueckoe coctosHue 3y60B BepXHeil YentocTit nauuenta M.

Fig. 1(a, b, ¢). Clinical condition of maxillary teeth of patient M.

Puc. 3. Knunnyeckoe coctoAnue 3y603 nayueHTa M. nocne cHATMA
CTapbIX MOCTOBUAHBIX MPOTE30B

Fig. 3. Clinical condition of teeth of patient M. after removal of old
bridges and crowns.

~

Puc. 4. KnuHnyeckoe coctosHMe nonoctn pTa nauneHTa M. nocne
YAaANeHNA HeCOCTOATENbHbIX 3y603 Ha BerHeﬁ yenocTn

Fig. 4. Clinical condition of maxilla after extraction of deteriorated
teeth.
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Puc. 5 (a, 6, B). 31an ycTaHOBKI AeHTAbHbIX MMMNIAHTATOB Ha BEPXHeii YeocTi
Fig. 5 (a, b, ¢). Dental implants being installed in maxilla.

Puc. 6 (a, 6). Itan CAD moaennpoBaHua BpeMeHHbIX NPOTe308
Fig. 6 (a, 6). CAD modelling of prostheses in Exocad software.

Puc. 7 (a, 6). KnuHnueckoe coctoAHue nonoctu PTa nalneHTa nocne U3rotoBJieHNA BpEMEHHbBIX MPOTE30B Ha 3D npuHTEpe n (I)VIKC&LI,VIVI nXB
noJsioCTu pta.

Fig. 7 (a, b). Clinical condition of patient M. mouth after provisional prostheses'fixation.

Puc. 8. MocToBMAHbIE NPOTE3bI U3 AMOKCMAA LIMPKOHUA C BUHTOBOI dUKcaLmeli nrotoneHHble TexHonorueii CAD/CAM.
Fig. 8. CAD/CAM manufactured final screw—retained implant—supported zirconia dioxide prostheses.



Puc. 9 (a, 6). Bug necHesbix npoduneit npope3sbiaxia nepes GukcaLmeil noCTOAHHOI KOHCTPYKLMN.

Fig. 9 (a, b). Gingival emergence profiles before the final prostheses'fixation.

La ‘“”} 0

Puc. 10 (a, 6, B). KnuHuueckoe coctoAHue nonoctu pTa nauneHTa M. nocne okoHuaTenbHoIA YCTaHOBKI NOCTOAHHbIX 3yﬁHbIX NpOoTE30B Ha

B' e -3

BEepXHeil 1 HIXKHEI! YemocTu.

Fig. 10 (a, b, ¢). Clinical condition of the patient’s mouth after final prostheses fixation.

Puc. 11 (a—p). Knunnueckoe coctoanme nonocti pTa nauueHTa yepes 2ropa nocne npote3npoBaHna

Fig. 11 (a—e). Clinical condition of patient M. mouth two years after final prostheses fixation.

3oBajIcst 6rocoBmectuMslit nommep “Denture Teeth
A2” u npunrep “Form 2” (Formlabs). ITocTosiHbIe
mpoTessl 6bUM 0T(pe3epoBaHbl U3 GIOKOB AUOKCHU-
[a LUMPKOHVsI BBICOKOI IIPO3PAYHOCTH, C MOCTIENY-
IOIeNl PacKpacKoM, CMHTepU3alMell ¥ IOKPBITUEM
I71a3ypbIo.

Pesynbratbl ccnepoBaHnA U NX 06cyxpaeHNe
1 MamocTpauny JaHHOTO MOAXOA B JIEYeHUN
CTOMATOOTMYECKMX IALMEHTOB C IIOJTHOM BTOPUY-
HOJI afleHTHeN BepXHeN M HVDKHEN YelToCTU ITIpU-
BOJIMM BBIINCKY MCTOpUH 60e3Hy HoMep 55/2015.

let

area of missing teeth 1.7, 1.6, 1.4, 1.3, 1.2, 2.2, 2.3,
2.5,2.7 (Fig. 4,5 a, b, ¢).

Immediately after suturing, optical impressions
of the upper and lower jaw were obtained with scan
markers installed in the implants for immediate
functional load using temporary structures made on
a 3D printer (Fig. 6 a, b).

On the next visit, titanium bases were glued into
temporary bridges, the prostheses were fixed in the
oral cavity and occlusion was corrected (Fig. 7 a, b).

In 2.5 months after the surgical stage, optical
impressions of temporary prostheses were obtained
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[Tanment M. o6patuics 3a CTOMaToNIOINYeCKOil o-
MOIIBIO € >Ka/ob6aMyl Ha HeYLOBJIETBOPUTEIbHYIO
9CTeTHKY ¥ HEBO3MOXXHOCTDb IEpEeXMUBATh MUILY U
C IpocbOOJi 3aMEHUTb MCKYCCTBEHHbIE KOPOHKU
¢bpoHTanbHON TIpynmbl 3y60B 00eux dYenmocTeil B
CBA3M C UX MOJBVKHOCTDIO.

YnaneHue HeCOCTOSTENbHBIX 3YOOB BepXHel U
HIDKHEJ YelTIOCTM M YCTaHOBKA IEHTabHBIX MM-
IUIAaHTaTOB IIPOBOAV/IOCH OJHOMOMEHTHO, HO B [iBa
[IOC/IENOBATEIbHbIX STalla, B CBA3Y C OOIIMM COCTO-
AHUEM U TIOXKETMAHMAMM IaljMeHTa — CHavaaa Ha
HIDKHeJI, IIOTOM Ha BepXHell YelIoCTU C MHTepBa-
JIOM B HECKO/IBKO JHeJi. BpeMeHHbIe KOHCTPyKLMU
u3 nomumepa (3D medyats) ¢ BUHTOBOI uKcanyen
C YPOBHS MMIUIAHTATOB € IOTHOJ GYHKIMOHAIBHO
Harpyskoil ObIIM M3TOTOBJICHBI TedeHMEe [BYX He-
Ie/b IIOCTIe IMIUIAHTALVIN U KOPPEKTUPOBAINCD IS
olIpeyieNieHsi ONTUMAIbHOTO COOTHOLIEHMs YeIio-
CTelt, ¥ ObIIV 3aMEeHEHBI Ha IIOCTOSHHBIE KOHCTPYK-
i depes 2,5 Mecsana. C MOMeHTa ofpalieHns na-
LJIeHTa JO (pUKCcaluy MOCTOSHHBIX IIPOTE30B CPOK
nedeHust coctaBun 4 mecaua. [lalMeHT BBI3HIBAJICA
IJIs1 KOHTPOJIBHBIX OCMOTPOB IIOC/Ie OKOHYaHMs JIe-
YeHUsl Kakjble 4 Mecslla, CaMblil OTJa/IeHHbIN IIe-
pyof HaOMIOBEHN C MOMEHTa OKOHYaHMSA JIeYeHVs
cocTaBuI 2 Toja.

ITpy aHanmse KOMIBIOTEPHOI TOMOrpadum de-
JIOCTeJT TalyieHTa HabJofanach pe3opOuysa Koct-
HOJI TKaHU B obnmacty 3y60B oT 1/3 mo 1/2 puuHbl
KOpHel, IpY KIMHIYECKOM OCMOTpe OOHapy>K1Ba-
JIACh IyOOKMe KOCTHBIe KapMaHbl B 00/1acTyt 607b-
IIMHCTBA 3yOOB BepXHeNl U HYDKHEN YeTI0CTH, HOf-
BIVDKHOCTD BCeX 3yOOB OblTla 3 CTelleHM 110 DHTUHY
(puc. 1, 2).

Ha ocHOBaHMM NpPOBeJeHHOTO KOMIIJIEKCHOI'O
obcnegoBanus manyenTa M. ObII COCTaBIeH IIaH
JIe4eHNsA, KOTOPBIIL COCTOSAT U3 OFHOTO XUPyprude-
CKOTO ¥ JIBYX OPTOIleAMYECKNUX 3TaloB. B mepsoe
noceljeHne ObUIa IpoBefeHa IpogeccroHanbHasd
TUTYeHa MOMOCTY PTa M CHATBI CTapble MOCTOBUJ-
Hble IIPOTe3bl J MCKYCCTBEHHbIE KOPOHKM C 3YOOB
obenx wyemocreit (puc. 3). B ato xe mocerenne
ObUIM aTPaBMAaTMYHO YHaJeHbl HECOCTOATEIbHBIE

using intraoral scanning, which were used as digital
wax for the manufacture of final screw-retained im-
plant-supported zirconia dioxide prostheses (Fig. 8).

After removal of temporary prostheses, well-
formed emergence profiles with gingival papillae of
attached keratinized gingiva are visible (Fig. 9 a, b).

After gluing the titanium bases into permanent
bridges, they were fixed in the oral cavity to the im-
plants using screws through the access holes in the
crowns with a torque of 35 Ncm. The accuracy and
passivity of the fit of the titanium bases was checked
by the Sheffield test and panoramic radiography. The
access holes were filled with polytetrafluoroethylene
and closed with a composite (Fig. 10 a, b, ¢).

From the moment the patient was referred to
clinic 4 months passed until the end of treatment.
Control clinical examinations with radiography were
performed every 6 months, with the last one 2 years
after fixation of the final prostheses (Fig. 11 — 13).
On panoramic x-ray the staging and changes in hard
and soft tissues on the day of treatment, after 2 weeks
and after 2 years can be seen (Fig. 11).

Conclusion

The rehabilitation of fully edentulous patients
with screw-retained implant-supported zirconia di-
oxide prostheses using intraoral scanning, 3D print-
ing and CAD / CAM technologies demonstrates
their high efficiency.

Immediate dental implantation with immediate
functional loading, especially in fully edentulous pa-
tients or in the absence of teeth in an aesthetically
significant areas, reduces the level of psychological
stress and physical discomfort of patients, as it allows
to reduce treatment time and reduce the number of
surgical and prosthetic stages of treatment. Provi-
sional prosthetics being available as soon as possible
after implantation restores the function and aesthet-
ics of the dentofacial system and becomes the basis
for the subsequent manufacture of final prosthodon-
tic structures, which greatly speeds up and simplifies
the prosthetic process.

The use of fully digital protocol for prosthetic

Puc. 12 (a, 6, B). [laHopamHble peHTreHorpammbl nauueHTa M. o
neyeHna (a), yepes Hepento Nocse YCTaHOBKI MMAHTaToB (6) u
yepe3 2 rofia nocsne npoTe3npoBaHuA (B).

Fig. 12 (a, b, ¢). Panoramic x—rays of patient M. Before treatment
(a), a week after implant placement (b) and in 2 years after final
prostheses fixation (c).



3yObI HUDKHEI Ye/TI0CTI U YCTaHOBJICHDI IeHTaIbHbIE
MMIUIAHTAThI B 06TaCTH OTCYTCTBYIOMIUX 3y60B 3.7,
3.6,3.3,3.1,4.3,4.6,4.7.

Yepes HECKOIBKO [{HET! TIPOBENN YAaleHne Heco-
CTOATENbHBIX 3y0OB BEpXHeIT YeMIOCTH, ¥ YCTAHOBY-
M ieHTa/IbHbIe UMIUIAHTATHI B 06/TaCTV OTCYTCTBY-
omux 3y6os 1.7, 1.6, 1.4, 1.3, 1.2, 2.2, 2.3, 2.5, 2.7
(puc. 4,5a, 6, B).

Cpasy mmocie HaJIOKeHWA IBOB OBV IOy YeHbI
ONTUYECKNE CIeTKM BEepXHell U HIDKHel YeTICTH C
YCTaHOBJIEHHBIMJ B MMIIITAHTAaThl CKaH—MapKepaMu
I HeMelJIeHHO (GYHKI[MOHA/IbHOI HaTrPy3KH Bpe-
MEHHBIMY KOHCTPYKIMAMM, M3TOTOBIEHHBIMU Ha
3D npunrepe (puc. 6 a, 6).

B cnepyromee mocemienne Bo BpeMeHHbIE MOCTO-
BUJIHbIE TIPOTE3bI OBIIV BKIECEHBI TUTAHOBBIE OCHO-
BaHMA, IPOTe3bl 3aUKCUPOBAHbBI B MOOCTU PTa U
IIpoBefieHa KOppeKuus oKKo3uu (puc. 7 a, 6).

Yepes 2.5 Mecs1ia I0C/Ie XUPYPIUYECKOTO STaIla
OBIIM TIOTy4YeHbI ONTHYECKMe CIEIKY BpPeMEeHHBIX
IIPOTE30B C IIOMOIIBI0 MHTPAOPATbHOTO CKaHMPO-
BaHMA, KOTOpPbIe MCIIONb30BAMNCh B KadecTBe Lud-
POBOTO BOCKA I M3TOTOBJIEHNA IOCTOSHHBIX He-
CheMHBIX KOHCTPYKIMII U3 NMOKCUA LMPKOHUSA C
BMHTOBOJ (puKcaljyeit ¢ OIIOpoil Ha YCTaHOBJIEHHbIE
IeHTalbHble IMIUIAaHTAThI (puc. 8).

[Tocne CHATVA BpeMeHHbIX IIPOTE30B BUJIHBI XO-
pomro chopMUpOBaHHBIE TPOMUIN TPOPE3bIBAHNSA
C JIeCHEBBIMU COCOYKAaMV IPUKpEIUIEHHON KepaTy-
HYBVPOBAHHOII fiecHOII (puc. 9 a, 6).

ITocne BKIEVIKY TUTAaHOBBIX OCHOBAHMIA B TIOCTO-
SHHbIE MOCTOBUJIHBIE NTPOTE3BI MX (PUKCUPOBAIN B
IOJIOCTU PTa K MMIDIAHTaTaM C ITOMOIIBIO BMHTOB
Jepes IIAXTy B KOPOHKe ¢ ycunueM B 35 Hem. Tou-
HOCTD 11 TTACCMBHOCTD ITOCAJKV TUTAHOBBIX OCHOBA-
Huit mpoepsu TectoM Ileddunma u nanopamuoit
peHTreHorpaduerr. TeXHOMOTMYECKYIO IIAXTy 3a-
MOMHSAMY TIOTATETPAPTOPITUIIEHOM ¥ 3aKpPBIBAJIN
xomnosutoM (puc. 10 a, 6, B).

C MoMeHTa 06palleHNs MalieHTa B KIMHUKY, O
OKOHYaHUA JiedeHus Tpouno 4 Mecana. KoHTpomb-
Hble KJIMHUMYECKHE OCMOTPBI C pPeHTreHorpaduei
IIPOBOAVIINCDH KaXKZble 6 MeCAIEeB C IOC/TeIHNM Je-
pes 2 rofa mocie GUKCALyM MOCTOSHHOTO IPOTe3a
(puc. 11—13). Ha maHopaMHBIX peHTreHOrpadumax
MO>KHO HaOJIOf]aTh 3TAITHOCTb U M3MEHEHNs TBep-
IBIX U MATKUX TKaHell B leHb obpaleHns, yepes 2
Hepie/ 1 depes 2 ropa (puc. 11).

3aknoueHne

PeabunmuTanys cTOMaTONOIMYECKUX TNAIMEeHTOB
C IIOJIHOM afIeHTMEN HECHEMHBIMY KOHCTPYKLMAMU
3yOHBIX IIPOTE30B C OIOPON HAa JEHTa/IbHbBIE VM-
IUIAHTAThI C BUHTOBON (pUKCAIVell, M3TOTOB/IEHHBI-
MU TIpYU TIOMOILY BHYTPUPOTOBOIO CKaHMPOBaHMNS,
3D neyatn u CAD/CAM rexHOMOIMii JEMOHCTPU-
PYeT UX BBICOKYIO 3¢ (eKTUBHOCTb.

HemnocpencTeenHas fieHTanbHasA MMIIAHTALA
C HeMeJJIeHHOJI Harpy3Koil 0COOEHHO IpY IIOIHO
afIleHTUV WIM TIPU OTCYTCTBUM 3yOOB B 3CTeTHde-

rehabilitation of dental patients, from obtaining an
optical impression, transferring information to a
dental laboratory, computer modeling and further
manufacturing of prostheses using 3D printing and
CAD / CAM technologies, is a modern and effective
treatment protocol.

Puc. 13. Qoto naumenta M. uepes 2 rofa nocnie OKOHYAHNS NleYeHus.

Fig. 13. Patient M. two years after the end of treatment.
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CKM 3HA4JMO}l 30HE CHIDKAeT YPOBEHb IICUXOJIO-
TMYeCKOro crpecca u ¢usndeckoro puckompopra
MAIJMeHTOB, T.K. MO3BOJISIET COKPAaTUTb BpeMs Jle-
YeHUsA UM YMEHBIINTb KOIMYECTBO XVMPYPTUUECKNMX
U OpTOIEeNNYeCKMX ISTAIOB JjedeHusA. BpemeHHoe
IpOTe3VpOBaHNe B KpaTyalillie CPOKM IOC/Ie VM-
IUIAaHTALMM BOCCTAHABIMBAET (PYHKIUIO M 9CTETUKY
3y0OYENMIOCTHOM CUCTEMBI M CTAHOBUTCS OCHOBOI
I1A1 TIOCTIeALYIOIerO M3TOTOB/IEHNA IIOCTOSHHBIX Op-
TOIEAMNYECKUX KOHCTPYKILNIL, YTO 3HAYNUTENBHO 00-
JIer4aeT U yIpollaeT MpoLecc IPOTe3VPOBAHNA.

[TpuMeneHye MOMHOCTHIO LM(PPOBOrO INPOTO-
KOJIa IIPOTEe3MpPOBAHNA CTOMATONIOIMYECKNX Ially-
€HTOB HauMHas OT HONTy4YeHMs ONTUYECKOTO CIIell-
Ka, IepeHoca MHpOpManuUy B 3yOOTEXHUYECKYIO
7Mab0paToOpyio, KOMIBIOTEPHOTO MOJEIMPOBAHN
Y Ja/bHENIIero M3rOTOBAECHNS 3YOHBIX IPOTE30B
¢ nomotwio 3D mevaru 1 CAD/CAM TtexHOnMOTMI
SBJISIETCSI COBPEMEHHBIM 1 9(pPpeKTHBHBIM IIPOTOKO-
JIOM JIeYeHUS.
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