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Introduction

Metal-porcelain restorations are regarded as the gold 
standard in fixed prosthodontic treatment.[1] Patients use 
well-designed restorations for several years without any 
problems. Studies have demonstrated lots of advantages of 
porcelain restorations, such as color stability, radiopacity, 
good compressive and abrasive resistance, and esthetics.[2]

However, problems which can result from patients (bruxism); 
from the laboratory (unsuitable infrastructure design and/or 
the use of a particular metal); and/or from dentists (incorrect 
tooth preparations) may be occur. Incorrect tooth preparations 
lead to poorly designed restorations resulting in issues such as 
broken connectors, and minor damage, such as chipping.[3] In 
the literature, veneering porcelain fractures have been defined 
as “chipping.”[4] Delaminations with the exposure of core 
materials and minor chip-off fractures are mentioned as the most 
frequent reason for porcelain restoration failures.[5-7] Veneer 
chipping is reported more often with porcelain-fused-to-metal 
structures.[8] A fractured porcelain restoration poses esthetic 
and clinical problems.[9] The first option includes remake of 
the restoration and the other includes repair. However, remake 

of the restoration is not always possible because of the high 
treatment costs. Three situations are mentioned for repair of 
metal-porcelain restorations: (1) Fracture in porcelain only 
with no exposure of metal, (2) fracture with some exposure of 
metal, and (3) fracture with complete deveneering of porcelain 
exposure of metal.[10]

According to the literature, repair methods of the damaged 
restorations have been classified into 2 types, the indirect 
method, and the direct method.[9] Indirect repair is an option 
that includes repair of the restoration in the laboratory,[11,12] 
while direct repairs include techniques that use composites 
applied directly to the fractured restoration.[12,13]

If the damage is on a crown that is part of a precision 
attachment denture and/or implant supported denture, 
direct (intraoral) repair may be the most rational option. 
With the expanding use of porcelain systems, the need for 
porcelain restoration repair has been raised.[14]

The aim of this series of case reports is to establish that it 
is possible to regain a restoration’s functional status using 
intraoral porcelain repair systems without removing the 
restoration in the case of minor damage.

Case Reports

Four patients who had veneering porcelain fractures were 
referred to the Department of Prosthodontics, Erciyes 
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University for their prosthetic evaluations. Intraoral 
examinations revealed minor porcelain fractures of the 
restorations. For all patients, intraoral repair of fractured 
restorations was planned. Clearfil™ Intraoral Porcelain 
Repair System (Kuraray Medical, Okayama, Japan) was 
used as the repair system for all patients [Table 1].

The application steps of the intraoral repair system include:
•	 Applied	 the	 acid	 etch	 with	 the	 application	 of	 40%	

tixhotrophic phosphoric acid for 5 s, washed, and air 
dried;

•	 Applied	the	metal	primer	for	20	s	and	air	dried;
•	 Mixed	the	porcelain	bond	activator	and	SE	bond	primer	

for 5 s;
•	 Applied	 the	 bonding	 agent	 for	 10	 s	 and	

photopolymerization for 40 s;
•	 Applied	the	opaquer	photopolymerization	for	40	s;
•	 Applied	the	composite	resin	(Clearfil	Majesty	Esthetic,	

Kuraray Medical, Okayama, Japan) photopolymerization 
for 40 s;

•	 Finished	and	polished.

Prior to the application steps, an intraoral sandblasting 
machine with 50-µm Al2O3 of powder was used in order to 
roughen the surfaces of the restorations in all patients. In 
addition, all porcelain surfaces were beveled in order to 
achieve strong bond strengths and esthetics.[3] A rubber dam 
was used to protect the intraoral tissues from the effects of 
etching and sandblasting.

Case 1
A 53-year-old female patient applied to the clinic for the 
rehabilitation of her fractured restoration. Upon intraoral 
examination, a mandibular removable partial denture was 
noted which utilized two metal-porcelain crowns with 
rest seats. The mandibular left premolars had crowns with 
a fracture of the mesio-occlusal surface. The restoration 
had been completed about 1-year previously. The patient 

refused the removal of her fixed restoration. Therefore, the 
restoration was repaired intraorally. The patient was satisfied 
with the treatment [Figures 1 and 2].

Case 2
A 48-year-old male patient has a 4-unit metal-porcelain 
fixed partial denture with good marginal adaptation. 
The patient’s chief complaint was that the porcelain had 
chipped from the metallic structure in the mandibular 
second molar tooth most likely due to a premature 
contact. The patient refused replacement of the fixed 
partial denture. In addition, the restoration had a good 
marginal adaptation. Thus, as a treatment option, 
porcelain repair was selected, and the restoration was 
repaired intraorally [Figures 3 and 4].

Case 3
A 56-year-old female patient with a 7-unit metal-porcelain 
fixed partial denture, which was 18 months old, presented 
with fractured porcelain from the metallic structure in the 
maxillary left canine. In addition, the patient had a removable 
partial denture whose retentive crown had been damaged 
during the restoration. For financial reasons, the patient 

Table 1: Materials used
Material Chemical composition Manifacturer

Clearfil™ Repair 
Kit

K‑etchant gel: Tixotrophic 
phosphoric acid 40%
Alloy Primer: MDP and VBATDT
Clearfil SE Bond Primer: MDP, 
HEMA, dimethacrylate monomer, 
water, photoinitiator
Clearfil SE Bond Liquid: Silanated 
colloidal silica Bis‑GMA, MDP
Clearfil Porcelain Bond 
Activator: Bisphenol A 
polyethoxy dimethacrylate MPS

Kuraray Medical, 
Okayama, Japan

Clearfil Majesty™ 
Esthetic

Bis‑GMA Kuraray Medical, 
Okayama, Japan

MDP = 10‑methacrylo‑yloxydecyl dihydrogen phosphate, VBATDT = 6‑(vinylbenzyl‑ 
n‑propyl) amino‑1,3,5‑triazine‑2,4‑dithione, HEMA = 2‑hydroxyethyl methacrylate, 
MPS = 3‑methacryloxypropyltrimethoxysilane, Bis‑GMA = Bisphenol A 
diglycidylmethacrylate

Figure 1: Occlusal view of the block crown with a crack of the mesio-
occlusal part

Figure 2: Definitive aspect of the porcelain repair
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refused the denture replacement. Therefore, the restoration 
was repaired intraorally [Figures 5 and 6].

Case 4
A 49-year-old female patient with a 1-year old 3-unit 
metal‑porcelain fixed partial denture presented with porcelain 
fractured from the metallic structure in the mandibular first 
premolar tooth. The restoration had a good marginal fit, and 
the gingival tissue was periodontally healthy. Treatment 
options were explained to the patient and the patient selected 
repair of the restoration intraorally. The patient was satisfied 
with the treatment [Figures 7 and 8].

Discussion

These series of case reports demonstrate the repair of 
metal-porcelain restorations with composite resin. While 
porcelain restorations have been used for several years in 
dental treatments, restoration fracture or breakage may occur 
as a result of issues created by the laboratory, patient, or 
dentist.[10] When a crack occurs in a restoration, there are two 
possible solutions: The first is to remake the restoration and 

the second is to repair the restoration. Especially in minor 
cases, such as chipping of the porcelain, a repair should be 
considered because it is more economical.[15]

In the literature, although there are several in vitro studies 
about the repair of porcelain restrations,[1,7,10,12-14] only few 
case studies are available.[3,9]

There are many systems developed for this purpose. Advances 
in adhesive systems and restorative materials have enabled the 
development of intraoral repair systems. Before the repair of any 
restoration, the reason for the fracture should be investigated 
and eliminated in order to ensure successful treatment.[14,16]

It is important to provide durable chemical and 
micromechanical bonds between dental porcelain and 
composite resin.[3] In this case, mechanical retention was 
promoted through the use of beveled surfaces on the porcelain 
created using diamond burs and sandblasting. It has been 
reported that roughening the surface of exposed metal or 
porcelain using sandblasting provides good results.[17]

Actually, the long term successful results depend on the 
correct and careful application of the bonding techniques 

Figure 3: Clinical view of the chipped porcelain in the distal surface of the 
mandibular right second molar

Figure 5: View of the case with a fractured porcelain in the mesio-buccal 
surface of the maxillary left canine

Figure 4: Definitive view of the repaired restoration

Figure 6: Definitive aspect of the repaired restoration
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and excellent occlusal adjustment.[3] The resin bonding 
is adversely affected by contamination of fluids.[18] For 
this reason, any contaminants should be eliminated before 
bonding procedures.[19]

Acid etching was applied to clean and roughen the surface to 
be treated because the bonding surface may be contaminated 
with saliva, which results in reduced bond strength.

In addition, for control of the oral cavity fluid, a rubber dam 
was used in all treatments. Therefore, the bonding area was 
protected. Achieving moisture control is difficult, when 
rubber dam isolation is impossible.[18]

For exposed metal surfaces, a metal primary 
agent (Alloy Primer, Kuraray Medical, Okayama, Japan) 
was applied in order to increase the bond strength of the 
composite resin to the surface. In the literature, there are 
numerous studies about metal primary agents.[20,21]

After the etching, abrasion, and the application of the metal 
primary agent process, a silane coupling agent was applied 
to the surface in order to achieve high bond strengths. Silane 
coupling agents are conducive to covalent bond formation 
between the porcelain surface and the composite, and they 
also improve the wetting of the porcelain surface for the 
bonding.[22]

In all cases, after the repair process, composite surface 
was polished using a two-step polishing system (Engance® 
and PoGo®, Dentsply Caulk, Milford, DE, USA). The 
quality of the polishing technique affects the longevity and 
esthetic appearance of dental materials.[23] High-quality 
polishing improve both the esthetics and the longevity 
of composite restorations. In addition, poorly polished 
surfaces contribute to plaque accumulation, gingival 
irritation and discoloration of the restoration that may 
lead to patient dissatisfaction and additional expense for a 
replacement.[24,25]

Repaired restorations should be resistant to breakage, and 
to this end, several precautions should be taken, such as 
eliminating premature contacts.

In the present study, intraoral porcelain repairs were 
demonstrated. The patients’ restorations were treated with 
a porcelain repair system and composite resin. Dental 
professionals can use acceptable repair techniques that are 
simple, economical and quick for such restorations.[17] One 
deficiency in this study was the lack of the use of tribochemical 
silica coating, but this can be resolved in future case studies.

Summary

These clinical report series described the intraoral repair 
of metal-porcelain restorations using composite resin. 
The repair of porcelain restorations can be an esthetic and 
functional alternative for patients and dentists. Therefore, 
dental clinicians should be able to repair porcelain 
restorations intraorally under appropriate conditions.
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