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Abstract
Purpose: To evaluate the survival of implants, the success of prosthetics of implant-supported reconstructions based on
monolithic zirconium dioxide, functioning up to 5 years.
Materials and Methods: In this study 87 patients were participated referred in need of full arch implant-supported
reconstructions in maxilla, mandible or both. All patients underwent a thorough clinical examination according to a generally
accepted scheme. After the diagnostic workup was completed, a treatment plan was developed by using a cone beam computed
tomography and software system. Using surgical guides 46 patients' dental implants were installed. Postoperative clinical and
radiological monitoring was regularly conducted, and criteria for thesuccess of implantation and success of prosthetics of
implant-supported reconstructions were evaluated 642 implants (6 to 8 dental implants in the edentulous arches) were installed
for monolithic zirconia full arch reconstructions. Prosthodontic treatment was performed 3 to 6 months after implants healing
time. Digitaltechnologies were included in the work flow with the laboratory scanning of the master casts andCAD/CAM
manufacturing software. The monolithic zirconia block was milled using CAD/CAM software according to the manufacturer’s
specifications and then a monolithic zirconia restoration sintering. Outcome measures were: Implant success; prosthesis
success; complications and marginal bone levels.
Results: No intra-operative or immediate post-operative complications were noted. During a 3-year observation fracture of the
monolithic zirconia or any other mechanical complications of prostheses, no registered, screws fractured in 3 prosthesis was
observed over the 3-year study period.
Conclusion: Our studies have shown good aesthetic, functional and mechanical properties of monolithic zirconia restorations
and fewer complications.
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Introduction

The traditional method of manufacturing crowns and other orthopedic structures is gradually inferior to digital. The era of
Computer-Assisted Design/Computer Assisted Manufacturing (CAD/ CAM) technology has brought a variety of digital
prosthesis manufacturing techniques. For this purpose, scanners are used that make it possible to obtain a digital impression
of the oral cavity, programs that model future orthopedic structures, milling laboratory that produce them, and special
materials for manufacturing according to such algorithms. Now a day's implant-supported full-arch restorations show good
success results 12,

For such restorations, various materials were used, such as metalacrylic and metal-ceramic. However, the complication of
metalacrylic and metal-ceramic restorations associated with fractured or chipping prompted the search for other materials > 4.
There is a lot of research where it was shown good mechanical, biological, and chemical properties of zirconium dioxide *°.
Today, zirconia dental restorations CAD/CAM technologies are the most modern way to restore teeth. Restorations are
obtained as accurate, safe and natural as possible. Zirconium oxide has gained popularity as reducing material also in oral
implantology due to its biocompatibility and aesthetic appearance .

A new branch of research was the use of monolithic zirconium for the manufacture of implant restoration. However, there
are publications where reported veneering ceramic chipping the zirconium substructure.” CAD/CAM manufactured, full arch
monolithic zirconium oxide implant restorations provide available alternative for rehabilitating edentulous patients & °.
Use of the monolithic zirconium substructure reduces avoids chips * .

The compressive strength of zirconia is superior to tensile strength. Therefore, this material is not recommended for the
use of cantilever prostheses in order to prevent its fracture. CAD/CAM technologies have advanced significantly and this has
allowed laboratories to make monolithic restorations, avoiding the need for subsequent layering of feldspar ceramics * 12,
The manufacturing process of zirconium fixed bridge structures is carried out under the control of a computer
program. Implant impression is made; a model is made that is scanned using a 3D scanner, processed by a special
program (CAD), which models the image of the future. Implant supported restorations and transfers it to milling
equipment machine (CAM), which automatically cuts the ultra precise construction of the future restorations from a solid
block of zirconium dioxide. Further, by firing in a special furnace, the frame is given the strength of the metal. Sintering
occurs at a temperature of about one and a half thousand degrees it is thanks to it that zircon gets its phenomenal
strength. The sintering process guarantees the accuracy of the landing frame up to 20 microns.

The final touch of restorations manufacturing, is the enamel coloring in the corresponding shade, grinding and the restoration
acquires a natural shine. Thanks to this technology, the finished restorations perfectly fit the patient’s implants, taking into
account their smallest individual characteristics. There is evidence of short-term positive results; however, the amount of
research needed remains insufficient to draw final and reasoned conclusions.

The purpose of the study was to evaluate the survival of implants, the success of prosthetics of implantsupported
reconstructio based on monolithic zirconium dioxide, functioning up to 3 years.

Patients and Methods

The 42 patients (19 females and 23 males, range: 38-64) were participated in this study referred in need of full arch implant
supported reconstructions in maxilla, mandible or both. The 21 of these patients required maxillary and mandibular full arch
reconstruction, and 7 involved only the maxillary arch. In 4 patient's natural teeth and a complete denture. A total of 53
edentulous arches were restored: 29 maxillary and 24 mandibular arches. All patients underwent a thorough clinical
examination according to a generally accepted scheme. After the diagnostic workup was completed, a treatment plan was
developed by using a cone beam computed tomography and software system. Dental implants of 21 patients were installed
the edentulous arches using surgical guides. Postoperative therapy included antibacterial, anti-inflammatory drugs.
Postoperative clinical and radiological monitoring was regularly conducted, and criteria for the success of implantation and
success of prosthetics of implant-supported reconstructions were evaluated.

The 376 implants (6 to 8 dental implants in the edentulous arches) were installed for monolithic zirconia full arch
reconstructions. Prior to the start of the prosthetics phase, patients wore temporary full dentures. The prosthetic indication
was made according to each patient clinical condition in order to achieve the highest function and esthetic.

Prosthodontic treatment was performed 3 to 6 months after implants healing time. The impression procedure is initiated 2
weeks after the implant uncover. The prosthetic phases started with impression open tray or optical impression with an
intraoral scanner.

The open tray impression is made using polyvinyl siloxane impression materials. All healing abutments were removed and
open tray impression copings were inserted. Impression copings were splinted with pattern resin. Vinyl polysiloxane material
was used for bite registration. After casting the master, the received master casts were scanned. Files obtained as a result of
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scanning were imported into prosthetic CAD, where the virtual waxing of the restoration was carried out. All arch
restorations were designed without veneering porcelain. The virtual waxing of the restoration transformed temporary acrylic
prosthesis and after trying to ensure adequate fit, function and esthetics were temporarily fixed on the implants for 1 to 2
weeks.

After some minor adjustments, the restoration was milled in a monolithic zirconia block and were sintered in the oven. The
final full arch prostheses were clinically verified in the oral cavity and after occlusal adjustments last working step was
enamel coloring in the corresponding shade and grinding. After the approval and consent of the patients with the shape and
shade of the final restorations, they were fixed. Of the 54 full arches, 26 were implant supported screw-retained, and 28 full
arches were implant supported cement-retained. Occlusal screws were torqued following manufacturer’s instructions.
Cement-retained fixed prostheses were cemented with temporary cement. Prior to the final cementation, the inner surface of
each crown was treated according to the manufacturers’ recommendations.

Results

No postoperative complications have been reported. The 36-follow-up period evaluation of CT scan revealed implants
demonstrated to integrate normally. All of the patients presented with healthy soft tissue. Marginal bone loss data were
recorded, mean Marginal Bone Loss (MBL) was 1.2 + 0.25 mm. A total of 8 implant failures were recorded. After 3 implants
show survival rates (97.6%). Outcome measures were: prosthesis success; implant success; complications and marginal bone
levels. Postsurgical change in marginal bone levels was assess by digital X-ray were taken immediately (base line for
comparison) and 1, 3 years post operatively. During a 5-year observation fracture of the monolithic zirconium dioxide or any
other mechanical complications of prostheses, no registered, screws fractured in 3 prosthesis was observed over the 3year
study period. Patients were satisfied with the aesthetic and functional outcome of the treatment. The results showed that
implant treatment is effective to improve patients’ masticatory efficiency. This case reports presents a combination of
surgical and prosthetic solutions applied to a case of oral implant rehabilitation in patients with edentulism maxillae and
partial edentulism in mandible.

Case Presentation

A 53 years old female patient, presented to clinic with edentulous maxilla and partial edentulous mandibula. Medical
examination revealed that the patient presented good general health. The patient was subjected to radiological examination
with Cone Beam Computed Tomography (CBCT). A treatment plan was defined that included: installation of 8 dental
implants in the maxilla and 5 dental implants in mandibula. According to the protocol, the implants sites were prepared and
implants were placed. The loading of the implants was delayed, the patient was provided with a removable complete denture.
The prosthetic phases started after 5 months healing period (Figure 1).

Figure 1: CT scan 5 month after surgery

Impression procedure started 2 weeks after opening the implant. The first impression from implant transfers was obtained
using the open tray method with soft silicone. The laboratory made the 1st model, the resin pattern in implant transfers and
sectioned. In the mouth, the resin pattern section was put together and then obtains the final impression. Vinyl polysiloxane
material was used for bite registration. Master model was made by the laboratory with gypsum type IV and then, received
master cast were scanned by CAD (3 Shape Dental System, Dentsply Sirona Japan). Files obtained as a result of scanning
were imported into prosthetic CAD. Digital wax-up was used and a prototype of the restoration where designed (Figure 2).
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Milling machine was used to mill the prototype in temporary acrylic prosthesis which was then tested in the mouth and were
temporarily fixed on the implants and teeth for 2 weeks. With the approved design prototype, a zirconia block (Cerconht,
Dentsply Sirona K.K.) was machined with a CAM (Cercon brain, Dentsply Sirona K.K.). After zirconia sintering, the
restoration was checked in the model and delivery to the clinic. Provisional restorations were removed, zirconia restorations
clinically verified in the oral cavity and after some minor adjustments occlusion and after patient approval the restorations
were glazed. Zirconia restorations were cemented with temporary cement (Figure 3).

Figure 3: Intraoral view of abutments upper jaw (A), and lower jaw (B) before prosthetic reconstruction. Final
intraoral frontal view after prosthetic rehabilitation with non-removable monolithic zirconia restorations (C, D)

Discussion

Zirconium dioxide was introduced to dentistry in the 1970s because of its superior mechanical properties, and the favorable
response to soft tissues ** 4, Nowadays itrs one of the most used material in restorative dentistry and is a more esthetical
material.

Although zirconia frameworks veneered glass ceramic has been successful aesthetics, their most common disadvantage is
chipping of the veneering ceramic °. There are clinical studies showing the effectiveness for monolithic zirconia compared
with zirconia frames with ceramic veneering 6 7. Chipping of veneering ceramics are a frequent complication of zirconia-
based restorations on implants & 1°. These problems were solved with the use of CAD/CAM technology milling in one block
monolithic zirconia for a full arch over implants . In presented clinical study using digital techniques, maxillary and
mandibular full arch were restored with CAD/CAM monolithic zirconia implantsupported full-arch restorations. The results
of study showed good mechanical properties, good biocompatibility, did not present any complications during the
observation period. High transparency of zirconium-dioxide allows for monolithic restorations without the need for veneers
and the risk of chipping. Most authors are of the opinion that this treatment option should be treated with caution. Compared
to other dental ceramics, zirconium is considered an opaque material and the transparency of zirconia depends on the
thickness of zirconia. Reducing the thicknessof zirconia may increase transparency to restorations 17 20,

In this study, based on the clinical situation zirconium prostheses had a thickness of 0.8 mm to 1.5 mm and showed high
esthetic and resistance to fractures. When choosing the method of fixing the restoration, must be considered that screw-
retained implant restorations provide better retrievability and cement-retained implant restorations provide improved
aesthetics and increased chances of achieving 222, In this study we did not give preference to screw-retained or cement-
retained fixation methods; the fixation method was chosen based on the clinical situation. Differences between cement and
screw-retained restorations are not statistically significant.

Conclusion

The results confirm that fabrication of the monolithic zirconia restorations reduces breakage possibilities and avoids
chipping. Our studies have shown good aesthetic and mechanical properties of monolithic zirconia restorations and fewer
complications. This method is for professionals with extensive experience, as it requires long training and prior work
experience.
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Uaithnthnid
Lywwnwlp: Ghwhuwnty h[dyubmbtph ypu htidwd dnbinjhnn ghpynth Gplopuhnhg wuwmpuumywd oppnwtinhy
wnnptquynpdwbh wpnnibwytnnipyniip, npnbp gnpoénid ko dhosle 6 mwuph dwbwljuhwnyuonid:
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Uniplp b dbpnnutp: Gu hbtmwgnunipniinid pingplyl &b ytipht jud uvnnphtt dtnnbtiph dwubwh jud jphy
wntimhuyny 87 hhywinbbp, npnbg oppnutinhy Ytpuwubqinuip ppuubwgyt) b pdyubmbtph ypu hEbfud
Untinjhn ghpynth Gplopuhnhg Wuwmpuumywd oppnutinhl ntumpniyghwbtipny: Anpnp hhywbnbtpp thpupygt; th
dwbpwypyhn hthuuid b fwpwgquypuyhtt htmwgnunnipjut pun pnhwbtnip ppnijwd uputiduyh: <wdwhp
htimwgnuinipynithg htinn  pniddwl  yubp Juqdd) b oquwugnpotiny  Guwnwquypuyhlt  hwdwlwpgsuwyht
tinnwgpnipyub dpugpuyhtt hwdwupg: dhpwpnidwlub wpmbbtn Yhpundty th 46 hhquimbtinh dnwm, Ghpunyty
tili 642 hdwubnttip (6-hg 8 hiypubnttip whwwmwd dtnnttipnid) hdwyubwmbtiph woyyuphbdwb dudwbwlhg 3-6 widhu
htimn Gpuig Ypw wmbnunpdl G wdpnnowjuit WUntinjhm  ghpynith  Gplopuhnhg wWuwwmpuumywd  onpenutinhy
ntumpniyghwbtin:  GJuyht  wmbjubnnghwitpp  Jhpundty GG wpluwwmwbpughtt dnplybtpp jupnpuwmnp
ujubtuwynpnidny W CAD/CAM hudwljuipgh dpwgpnidny: Oppnwtnhy ntumpnijghwl yuwmpuwuntyl) L dninjhn
ghpyntth ppnyhg CAD/CAM-h  dhongn| puwn wpumwnpnnh  pbnipwgptiph: Mwppbipupup wighugdly GO
htimyhpwhwnwjut ihthjuub b awnwquypuyhlt inithwnnphtiq L gbwhwnyt) G hdwjubnwghugh hwennnipyniop
U hdyubtnh Ypw hpdtJud oppnutinhly Yntuwnpnighwbtiph hwennnipiniap, (hduubmh hwennnipynihp, wpnptiqh
hweonnnipjniip, pupnninibbtpp L hwphdypubmughtt igpuyht nuph nbgnppghuyh dwljupquyp):

Wpynibiphitip:  bipdhpwhwnwliubt jud widhpwud htnyhpwhwmwud pupnnignibbtn obb wpawbwgyty:
dhgujul nhunwpiud wpyynibpnid dnbnthn ghpnth jnuopgudp jud nplik wyp dEhuwdhujud pupynipinih sh
qnuibigyty, tintip yyunimwijatinh Ynnpywop £ gpuabigyty ntunidiuhpnipyub phpwgpnid:

Gqpuugnipynih: Utp nnunidbwuhpnipyniibtipp gnyg b vy jwy  qinughnwub,  $nmbyghntuy L
dthuiwthjuut  hwnynipyniioip  CAD/CAM  hwdwlupgny  wyuwmpuumywd  dnlnjhn  ghpynbt  oppenutinhly
ntumpniyghwbtinh jhpundwd wipmyniipnid b pun phy pupnnipnibitin:

CAD/CAM MOHOJIUTHBIE OPTONEJNYECKHUE KOHCTPYKIIAU U3 TUOKCHUJIA IUPKOHUSI C
OIOPOI HA UMIIJIAHTATBL PE3YJbTATHI 6-JIETHEIO MPOCHEKTUBHOI'O KJIMHUYECKOT O
WCCJIEJTOBAHUS

1 2

Axonsn Tarux !, Mukaen Mukaensn 2, Asussan Awor 2, Apcen Unmxurysiss 2, Anapeacan Cysanan 2, Apman Bapuansn

1. Tlpodeccop, 3aBemyroumii kadeapoit XHpyprudeckoil CTOMATOJIOTHH M YENIOCTHO-IHIEBON xupypruu EpeBanckoro
TOCYZapCTBEHHOTO MEMIIMHCKOTO YHUBEpCUTETa, ApMEHUS,
2. Joxtop, Apt Henr, EpeBan, ApmeHus

Pe3rome
Heab: Ouennth 3PPEKTUBHOCTH MOHOJIHUTHBIX OPTONEIMYECKUX NPOTE30B M3 JHOKCHIA LUPKOHUS C ONOpOi Ha
UMIUIaHTaThl, QyHKIMOHUPYIOIINX 10 6 Jer.
Marepuansl u Metoabl: B uccienoBanue BkIoueHO 87 MAalMEHTOB € YaCTHYHOM WIIM TIOJIHOM afieHTHeH BEepXHeW HiIH
HIDKHEH YeNI0CTH, Y KOTOPBIX OPTOIEANYEcKas pecTaBpalis BEITOTHEHA MOHOJIUTHBIME OPTOIEIHYECKUME KOHCTPYKITHSAMHA
W3 JUOKCH[A IUPKOHUS C OMMOPOH Ha MMIUTAHTATHL. BceM OONBHBIM MPOBENCHO THIATEIBHOE KIMHHKO-PEHTTEHOIOTHIECKOE
oOcieoBaHNe MO OOIIEHPUHATON cXeMe, IMocie KOMIDIEKCHOTO OOCIenOBaHUs OBUI COCTAaBIICH IUTaH JICYCHUS C
UCIIOJIb30BAaHUEM MPOIPAMMHOTO KOMIUIEKCA PEHTICHOJIOTHYECKON KOMIBIOTEPHO!H ToMorpaduu. Xupypruieckue 1mradioHbI
UCIIOJIE30BANIH Y 46 TAlIMEHTOB, HCIIOH30BaNl 642 UMIUTaHTaTa (OT 6 10 8§ UMIUIAHTATOB Ha 0€33yOBIX YEIIOCTIX), a uepe3 3-
6 MecsieB mocie MPHKUBJICHUS UMIUIAHTATOB HA HUX YCTaHABJIMBAIM MOHOJMTHBIC OPTOIEIUYECKHE KOHCTPYKIMH U3
JIUoKcuaa nupkoHUs. L{udpossie TexHOIOrHN OBUIH IPUMEHEHB K pabOYUM MOJEISIM C JTaOOPaTOPHBIM CKaHMPOBAHUEM H
cucTeMHBIM TporpammubiM  obecrieuennem CAD/CAM.  Opromenudeckine KOHCTPYKIHM OBUTH HM3TOTOBJIEHBI W3
MOHOITUTHOTO IUPKOHKEBOTO Onoka ¢ ucmons3oBanneM CAD/CAM B cOOTBETCTBHH C TPeOOBaHHMSAMH TIPOHM3BOIUTEIIS.
[TocneonepamoHHBIN  KIIMHUKO-PEHTT€HOJOTHYECKUH  KOHTPOJb TPOBOMWICA PETYJSIPHO, OIEHHWBAJIH  yCIEIIHOCTD
UMILTAHTAIUN | OPTONEINICCKAX KOHCTPYKIIUI, OCIIOKHEHHS, OLICHUBAJIN YPOBEHD IIEPUUMILIAHTATHONW Pe30POIHH KOCTH.
IosyueHHBIE Pe3yJIbTATHI: VIHTPAOIIEPANIMOHHBIX U OJIDKANIINX MOCICONCPAIIHOHHBIX OCIIOKHEHUH 3apETrHCTPUPOBAHO HE
ObuT0. Uepes 1mIecTh JIeT HaOIIoJeHHsT He OBLIO MepeIoOMOB MOHOJHMTHOTO KapKaca U3 JTUOKCHIA MUPKOHUS WA KaKUX-JIA00
JPYTUX MEXaHUYECKUX OCIIOKHECHUH, B X0OJI¢ UCCIICOBaHUS OBUIO 3apErHCTPUPOBAHO TPH TIEPEIOMa BUHTOB.
BoiBoa: Hamiu ucciieioBanusi MOKa3aJid XOPOIIe dCTeTHYECKHe, PYHKIMOHANbHBIE U MexaHndyeckue cBoiictea CAD/CAM
MOHOJIUTHOTO JTMOKCHIAa LUPKOHHS B pE3yJbTaTe HCIOIB30BAHMSA OPTONEIUYECKHX KOHCTPYKIUH M OYeHb Majoro
KOJIMYECTBA OCIIOKHEHUI.
Kniouesvie cnosa: Mononummnulii Ouokcuo yuprkonust, Asmomamusuposamnuoe npouzeoocmeo (CAD/CAM)
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