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Abstract

Fractures in esthetic ceramic veneering are one of the potential failure modes during prosthetic treatment. Depending on the type of
chipping fracture, there are three possible outcomes: replacement, restoration repair, or polishing of the fractured area. Computer-aided
design and manufacturing (CAD/CAM) technologies provide new methods to the maintenance and repair of fixed metal-ceramic
restorations. Here, we report the case of a 68-year-old patient who came to the dentist with comcerns about his appearance due to spon-
taneous gingival bleeding and a fracture in the ceramic veneering of a metal-ceramic restoration. The patient reported occurrences of
bruxism. The proposed treatment plan included consultation with a cardiologist, periodontal treatment, polishing of the chipped areas,
repair of the fractured zone with an exposed metal core, and fabrication of a mouth guard. Once the ceramic veneering on the palatal
and buccal sides of the retainers had been completely removed, a digital impression was obtained and sent to the dental lab so that milled
zirconium veneer could be manufactured. The veneering was cemented the next day using the standard prosthetic field preparation pro-
cess and resin-modified glass ionomer cement. In conclusion, fixed metal-ceramic restorations that have fractured can be successfully
repaired using CAD/CAM methods and materials.
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INTRODUCTION

rial.l!) Depending on the kind of chipping fracture, there
are three possible outcomes: replacement, restoration re-
pair, or polishing of the fractured region.!?! The cases of
ceramic veneering fractures that could be treated by means
of polishing or repair are considerably more than the cases

Metal-ceramic restorations remain one of the most com-
monly employed prosthetic restorations in cases of partial
edentulism and also destruction of the hard dental tissues.

They provide recovery of the masticatory function, speech,
and esthetics. Fracture in the esthetic ceramic veneering is
one of the possible failures in the provided prosthetic treat-
ment. The successful treatment of fixed prosthetic resto-
rations can be achieved depending on many factors, such
as the type of abutment preparation, the strict laboratory
protocol, precise fit, and the presence of parafunctions.
Parafunctional habits such as bruxism can cause occlusal
overloading thus leading to fractures of the ceramic mate-

of fractures that would require replacement of the whole
restoration.’) Repairing fixed prosthetic restorations is a
time- and cost-effective way to extend the life of a prost-
hodontic device without removing it from the oral cavity.*
There are numerous systems for direct chairside repairing
of fractured ceramic veneering which require creation of
high-strength bond between the resin-veneering material
and the underlying ceramic or metal surface by applying
hydrofluoric acid intraorally or using silicoating tech-
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nique.®) With the development of CAD/CAM technolo-
gies, new approaches may be provided to repair fractures of
fixed metal-ceramic restorations.

CASE REPORT

A 68-year-old patient came to the dental office with esthetic
complaints because of a fracture of the ceramic veneering of
a metal-ceramic restoration and spontaneous gingival bleed-
ing. The restoration had been placed in the oral cavity 6 years
ago. The patient reported suffering heart attack 5 months ago,
after which surgical intervention was provided for stent place-
ment. Cardiovascular medication therapy was prescribed
including Ca-antagonists and anticoagulants. The patient
reported episodes of bruxism appearing frequently within
the last few months. The intraoral examination showed nu-
merous chipping fractures without exposing the metal core
of the restoration and a fracture with visible metal surface
occupying the vestibular area of maxillary left lateral incisor
and canine (Fig. 1). Proliferation of gingival tissues was seen.
The proposed treatment plan included periodontal treatment,
polishing of the chipped areas, repair of the fractured zone
with exposed metal core, and fabrication of a mouth guard.

Figure 1. Initial state of the oral cavity.

The ceramic veneering of the retainers on the lateral incisor
and the canine was fully removed using high speed handpiece
(Fig. 2A). During preparation, fine grid diamond burs with
red ring and crystal size of 46 um were used and polishing
with rubber with diamond particles was performed. To avoid
the risk of ceramic fractures, no sharp edges were left on the
surfaces.

To provide visual control of the preparation in the cervical
areas, retraction cords were placed prior to and during the
preparation. Astringent retraction paste (3M ESPE, USA)
was also applied to control the bleeding. An intraoral scan-
ning was performed using 3Shape TRIOS 3 Intraoral scanner
(3Shape, USA). The digital impression (Fig. 2B) was sent im-
mediately to the dental lab for production of veneering made
of ceramics based on zirconium dioxide (Fig. 3).

The zirconium veneering designed as crowns was fixed
with resin-modified glass ionomer cement Ketac Cem Plus
(3M ESPE, USA) after applying the standard protocol of
cleaning with hydrogen peroxide (3%) and alcohol (70°)
(Fig. 4). Occlusion was carefully checked to avoid presence of
preliminary contacts in maximal intercuspation and during
function.

We found no new adverse changes at the follow-up visits 6
and 12 months after the repair.

DISCUSSION

The described CAD/CAM repair was a time- and cost-ef-
fective method that increased the longevity of the prosthet-
ic restoration by at least a year. Compared to the conven-
tional techniques digital workflow provides advantages in
all clinical and laboratory stages.®!

Compared to conventional impression techniques, in-
traoral scanning is a time-efficient impression method
that is well accepted and preferred by patients.”8! Another
advantage of the intraoral scanning is that the presence of
moisture does not affect the quality of the impression be-
cause the technique allows rescanning of the areas of inter-
est without necessity of starting from the very beginning.
In the described clinical case, providing dry prosthetic field
for accurate conventional impression was hard to achieve
because of the condition of the gingival tissues.

Ceramics based on zirconium dioxide possesses high
mechanical properties which can withstand the excessive
occlusal forces because of the active crack resistance - the
so-called transformation toughening.l’! Zirconium fixed
prostheses are produced by milling within hours - after
the CAD design, the milling process of the “green” zirco-
nium takes about 20 minutes, and the sintering process
takes about several hours.'”! The final restoration can be
placed in the oral cavity the next day. The disadvantage of
the described treatment was that the patient could not have
an immediate repair but had to wait for the cementation
performed on the next day.

The protocol for cementation is crucial for the longevity
of the repair. Hydrofluoric acid and silane coupling agent
provide high bond strength between the metal core and the
resin or ceramic repair material.l’! In our clinical case, ap-
plication of highly reactive hydrofluoric acid over the frac-
ture zone was a matter of concern because the surface was
partially covered by the gingival overgrowth. The use of zir-
conium veneering helps the fixation protocol and conven-
tional cementation technique could be applied. Although
the fracture was situated on the vestibular surface of the
retainers, it was decided to make a repair which covers both
labial and palatal area of the restoration, thus avoiding the
risk of high dislodging forces and the minimal ceramic
thickness in the incisal edge.

To avoid new potential fractures in the episodes of brux-
ism, occlusion must be checked to eliminate preliminary
contacts. Typically, 12-to-40-um-thick articulating paper
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Figure 2. A. The metal-ceramic restoration after the preparation for repair; B. Digital impression after the preparation.

Figure 3. Milled zirconium veneering. Figure 4. Intraoral state after the repair.
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is used for occlusal checks.!'!! Using CAD/CAM technolo-
gies, interocclusal space can be checked at the stage of tak-
ing the intraoral digital impression using the “Clearance”
tool to determine if any additional preparation is required.
The same tool can be used to register the occlusal contacts
after restoration placement.

The proliferation of the gingiva is often associated with
some drugs including calcium antagonists.['>!3/ Neverthe-
less, after consultation with a cardiologist, it was decided
that the medication therapy could not be changed at that
time. Our findings in the described clinical case - episodes
of bruxism after the heart attack, support the conclusion
that there is a link between cardiovascular diseases and
bruxism because of disturbances in autonomic nervous
system.[14]

CONCLUSION

The CAD/CAM technologies provide new methods and
materials with high mechanical properties and good
esthetics for the repair of metal-ceramic restorations.
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Pe3rome

TTepeoMbl 3CTETMYECKMX KEPAaMUYECKUX BUHMPOB ABJIAITCA OJHUM U3 IIOTEHIMA/IbHBIX CTy4aeB HEYCIEIIHOIO JIeYeHUA BO Bpe-
M IIPOTETUYECKOI Tepanuy. B 3aBYCMMOCTI OT THIIA CKOJIOBOTO IlepeioMa BO3MOXKHBI TPM BapyMaHTa MCXOfla: 3aMeHa, BOCCTaHOBM-
Te/IbHBIIT PEMOHT WM [O/IMPOBKa 06/1acT mepenoma. TeXHONOrMI KOMIIBIOTEPHOTO IPOeKTIpoBaHys 1 mpoussogctsa (CAD/CAM)
OTKPBIBAIOT HOBbIE METObI OOCTY)XMBAHNSI M PEMOHTA HECHEMHBIX MEeTA//IOKePAMIUECKIX PecTaBpauuil. B TaHHOI cTaTbe MBI CO-
ob1iaeM o CTydae manueHTa 68 et, 06paTUBIIErocs K CTOMATOMIOTY C OIIACEHISIM 110 IIOBOAY CBOETO BHEIIHETO BUfA B CBA3M CO CIIOH-
TAHHOI KPOBOTOUMBOCTBIO IECEH 1 IePETOMOM KepaMIueCKOro BIHIPa MeTA/IOKepaMIIeCKoil pecTaBparun. IlaienT coobumn o
cnydasx 6pykcusma. IIpeioXKeHHbIT IaH JTede sl BKII0Yal KOHCY/IbTALNIO KapAo/Iora, IapOSOHTONIOTIYeCKOe IedeH e, MO/IN-
POBKY y4aCTKOB CKOJIOB, BOCCTAHOBJICHIE 30HbI ITepPe/IoMa ¢ 00HaXEHHBIM MeTa/UINIeCKIM CTeP)KHEM I M3TOTOB/IeH e Kabl. [Tocte
IIOJIHOTO YAA/IeHs KepaMIIecKoil 06/IMIoBKY ¢ HEOHOII 1 1IEYHOI CTOPOH peTeltHepOB ObUI MOMTydeH LU(POBOIL CIEIOK, KOTOPDII
6bL/1 OTIIPaB/IEH B 3yOOTEXHINYECKYIO 1a60paTOPHIO /s M3TOTOBICHNS hpe3epOBaHHOTIO LIUPKOHNEBOro BuHMpa. Ha crenyrommit feHp
BUHUP ObIT 3apUKCHPOBAH C UCIONIb30BaHNEM CTAHFAPTHOTO IPOLiecca MOATOTOBKY MO/ IIPOTe3a I MOAUGUIIPOBAHHOTO CMOJION
CTeK/IOMOHOMEPHOTO LieMeHTa. B 3aK/ioueHne, HeChEMHBIE MeTa/UIOKepaMidecKue pecTaBpalul, KOTOpble CIOMAJINCh, MOIYT OBITh

YCIIEUIHO BOCCTaHOB/IEHDI C MCIIONb30BaHMeM MeTofioB 1 Matepuanos CAD/CAM.

KnroueBble cnoBa

CAD/CAM, meTannokepaMmuyecKyie pecTaBpalyii, BOCCTAHOBJIEHVI€ BUHIPOB
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