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INTRODUCTION

B

ecause of their esthetic benefits and
satisfactory mechanical properties, 1
metal-ceramic (MC) restorations have
been used for several years.1–3 During
this time, porcelain fracture occurred at
rates of 2.3–8%.4–6 In addition, clinical studies
showed the prevalence of ceramic fractures ranged
from 5–10% over 10 years of use.7
Although the success of metal-ceramic crowns
and fixed partial dentures in natural dentition is well
established, scarce data are available on the
porcelain fracture of implant-supported MC restorations.8,9 Some researchers have shown that
porcelain9–12 fractures occur at a higher rate in
implant-supported restorations than do fractures
involving metal ceramics in natural dentition.9–12
Another factor associated to porcelain fractures
that should be considered is whether the crown is
screw-retained or cemented-retained. Some researchers8,13–15 have suggested that the presence
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of a screw-access hole in an MC crown can weaken
the porcelain around the opening, resulting in
porcelain fracture, while cement-retained restorations can overcome this problem. In general, the
reasons for the porcelain failures may be related to
repeated stresses, strains during chewing, trauma7,16,17 or laboratory mistakes.18
Various techniques for porcelain repair have
been suggested. There are direct methods using a
composite resin to restore the fractured porcelain.4,19,20 In addition, indirect methods can be
achieved. These techniques use porcelain in a
laboratory procedure.21,22 The advantages of direct
methods are less time, lower cost, and easy
application. The disadvantages may be low
strength, poor wear qualities, and poor esthetics.23–26 The indirect methods involves clinical and
laboratory procedures but may be more esthetic.27
Furthermore, the clinical success of porcelain
repair depends on the bond between the ceramic
and the composite resin.18,28 The research has
studied different treatments using bonding agents
and acid application.18,29,30 According to the reports
described herein, it is still not clear what the
technique of choice for dentists should be, especially when the fractured restoration involves
implant-supported MC prosthesis. Thus, this article
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The fracture of porcelain structures have been related in either natural dentition or implant-supported
restorations. Techniques using a composite resin or indirect methods can be used. This article presents a
porcelain fracture on implant-supported metal-ceramic restoration. IPS Empress e.max laminate veneer
restoration was used to repair the fracture. With this technique, it was possible to restore aesthetics and
function, combined with low cost and patient satisfaction.

Repair Technique for Metal-Ceramic Restorations

describes an indirect technique to repair a fractured
MC fixed partial dentures supported by implants.
CLINICAL REPORT

A 48-year-old woman was evaluated for treatment,
and an oral rehabilitation was accomplished with
fixed prosthesis on implants. Different professionals
performed the surgical procedure of implant
placement. Clinical and radiographic examination
(Figure 1) revealed that the implants were of
different brands. At that point, the treatment
chosen was abutment for cemented restorations, 31
and MC restorations were used (Figure 2). Two years
after the end of treatment, a fractured porcelain
labial surface of the maxillary right central incisor
was observed (Figure 3).
For the repair, the tooth was prepared for a
porcelain laminate veneer. A diamond rotary
cutting instrument (3145 KG Sorensen, Barueri,
Sao Paulo, Brazil) was used to prepare the labial
surface of the maxillary right central incisor. The
impression material used was addition silicone
(Elite, Zhermack, Badia Polesine, Italy) using a onestage impression technique. The porcelain veneers
were fabricated using a leucite-reinforced glassceramic (IPS Empress e.max) (Ivoclar Vivadent,
Schaan, Liechtenstein) (Figure 4).
The surfaces of the veneer and the maxillary
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right central incisor were treated with fluoride acid
10%, and then a silane agent (Angelus, Londrina,
Brazil). The cement used for the cementation
process was Rely X resin cement (3M, St Paul,
Minn). All steps were performed according manufacturer instructions. Figure 5 shows the porcelain
veneers cemented in the mouth.
DISCUSSION

This paper reports an indirect approach to repair
fracture on implant-supported fixed denture. There
are evidences that porcelain fractures occur at a
higher rate in implant-supported restorations than
in natural dentition.9–12 The possible reasons for this
difference are related to lack of neurologic feedback
and the periodontal reflex mechanism that is not
present on implants as a protective device in
masticatory force generation.9,32,33
Although it has been suggested that screwretained restorations are predisposed to a higher
rate of fracture,8,13–15 this report stated a case of a
cemented-retained restoration. It was not possible
to determine the exact cause of the fracture since
the patient does not have a parafunctional habit
and the restoration was not interfering with the
patient’s occlusion. Several factors—such as the
shape and thickness of the veneer, microstructural
inhomogeneities, residual stresses induced by
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FIGURES 1–5. FIGURE 1. Initial radiograph. FIGURE 2. Conventional metal-ceramic restorations cemented on abutments. FIGURE
3. Upper right central incisor with fractured porcelain. FIGURE 4. Porcelain veneers (IPS Empress e.max). FIGURE 5. Upper right
central incisor after porcelain veneers cemented.

Wady et al

ABBREVIATION

MC: metal-ceramic

ACKNOWLEDGMENT

We thank the patient who participated in the study.
REFERENCES
1. Furuchi M, Oshima A, Ishikawa Y, Koizumi H, Tanoue N,
Matsumura H. Effect of metal priming agents on bond strength of
resin-modified glass ionomers joined to gold alloy. Dent Mater J.
2007;26:728–732.
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11. Brägger U, Karoussis I, Persson R, Pjetursson B, Salvi G,
Lang N. Technical and biological complications/failures with single
crowns and fixed partial dentures on implants: a 10-year
prospective cohort study. Clin Oral Implants Res. 2005;16:326–334.
12. Pjetursson BE, Tan K, Lang NP, Brägger U, Egger M,
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processing, elastic modulus of the supporting
substrate material, and environmental effects—are
likely associated with crack initiation and propagation within dental ceramics.13,34,35
One of the advantages of replacing only the
failed crown with a porcelain laminate veneer is
related to the low cost of this chosen treatment; the
costs associated with replacement of the whole
implant-supported fixed restorations is greater than
other treatment alternatives.9 In addition, the
patient presented implants with different trademarks placed in unfavorable positions, which make
difficult the choice and the subsequent purchase of
new components to replace the full MC restoration.
In addition, some studies have shown techniques for improved resin-to-ceramic bond
strengths. The silane coupling agents have been
the most indicated material for porcelain repair.
Hydrofluoric acid has been recommended to use on
fractured ceramic part of a crown before the
application of the silane agent.18,28 In the present
report case, hydrofluoric acid followed by the
application of a silane were used to conditioning
the porcelain surfaces. This technique has achieved
considerable success to date.
Another benefit of the chosen treatment is the
excellent esthetic achieved. In this specific case, the
fracture problem was of more concern in the
patient due to the high degree of esthetics required
since it involved a central upper incisor. The longterm predictability of the esthetic appearance of the
direct repairs techniques, using composites applied
directly to fractured restoration, could be lacking
because the composites are not as color stable as
porcelain, and the bond strength decreases over
time.25–27 The disadvantages of this technique are
the need for provisional restoration after the
preparation of the tooth and, consequently, more
chair time spent for implementing the steps when
compared to direct methods of repair.
Thus, this indirect method reported is suggested
as a clinical alternative to repair an MC restoration
of an implant-supported fixed denture since it
allows reestablishing of esthetics, masticatory function, and patient satisfaction with a low cost and a
great long-term prognosis.
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