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Introduction
 Recent advances in the technology of adhesive 

systems and composite resins have improved the 
longevity of composite restorations. Even so, a con-
siderable amount of failures still happen, and the 
substitution of the restoration fatally leads to we-
akening of the tooth by loss of sound tooth structu-
re1,2. The main causes of failure of composite resto-
rations are marginal opening associated to secon-
dary caries, fracture of the restoration, marginal 
degradation, discoloration and wear of the restora-
tion3.

 Most of the dentist’s time is dedicated to the 
substitution of restorations4. The criteria normally 
used in clinical evaluations of direct composite res-
torations are subjective and unspecific, leading to 
variability in the diagnostic of quality of the resto-
rations5. Besides, the fact of being a dentist does not 
guarantee that the examiner is an acceptable ob-
server for inspection of caries. Therefore, the esta-
blishment of criteria to evaluate the quality of res-
torations and the real need for substitution is impe-
rative to avoid overtreatment6. More than that, the 
examiners should be trained and the results of this 
training should be measured somehow5. 

 Usually, restorative failures, independent of the 
cause, lead to the substitution of the restoration, in-
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Objective: The present study analyzed the teaching of 
repair of direct composite restorations (RCR) and its de-
termining factors in Dental Schools of the State of Rio 
Grande do Sul (RS), Brazil. Methods: Eight Schools were 
selected based on registration on the website of the Mi-
nistry of Education (MEC). A first contact was made by 
phone, and the e-mail of the head of the Restorative 
Department was obtained. A questionnaire was ela-
borated containing 19 questions, and was e-mailed to 
the dental schools. Data was analyzed by descriptive 
statistics. Results: Six from the eight schools selected re-
turned the questionnaire. All participating schools fulfill 
and teach RCR and consider the technique successful 
as treatment. The schools did not present any reason 
for not accomplishing it. The main indications for re-
pair were shade correction, fracture of the material and 
fracture of the tooth. In most schools the nature of the 
teaching is theoretical, in clinical disciplines. Conclu-
sions: A consistent conduct towards teaching RCR was 
observed from 100% of the participating schools. Most 
of them consider it a definitive treatment, revealing a 
trend towards the preservation of tooth structure.   
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creasing the size of the cavity7. This is particularly 
true when tooth-colored restorations are fully repla-
ced8. Repairing the defective restoration has been 
considered a less invasive alternative, restricted to 
the defect site. This approach ultimately preserves 
sound tooth structure and reflects the emerging mi-
nimally invasive dentistry philosophy2,9.

Even though few clinical studies exist evalu-
ating the feasibility and the longevity of repair in 
composite restorations (RCR)2, these few studies 
have generated evidence of clinical success using 
this approach (up to 2 years longevity) and sug-
gest the RCR as a reliable and promising alterna-
tive to the substitution of defective restorations10. 
According to these authors, RCR might be made in 
the presence of localized defects, such as superfi-
cial marginal staining, shade correction, marginal 
defects, fracture of the restoration, fracture of the 
tooth, and even in the presence of secondary caries 
lesions. Comparatively to the substitution of the en-
tire restoration, this approach helps to reduce pul-
pal damage, preserves the mechanical strength of 
the tooth and reduces the clinical time2.

Despite the evidenced advantages of RCR, the 
commitment to this procedure has been lower than 
the expected, even in the academy. Previous studies 
reported that 83% of the European Dental Schools 
taught RCR2, while 71% of the North-American 
dental schools taught this procedure1. The schools 
that did not teach RCR reported lack of clinical ex-
perience, lack of scientific evidence and lack of case 
reports as reasons for not teaching it1,2.   

Until the present moment, little is known about 
teaching of RCR in Brazilian dental schools. In light 
of the fact that clinical decisions, habits and beha-
viors of dentists start being defined in the academic 
environment, the analysis of this issue in Brazilian 
dental schools is of extreme importance. Therefore, 
this study aimed to analyze the teaching of RCR 
in dental schools of the State of Rio Grande do Sul 
(RS), Brazil. 

Materials and method
 The project was approved by the institutional 

Committee of Ethics in Research under the protocol 
no. 092/2009. The universities were identified based 
on registration at the Ministry of Education (MEC) 
website (www.mec.gov.br), verified in September 
2007. The universities located at the State of Rio 
Grande do Sul were included in the study. Those 
that presented more than one campus had the cen-
tral campus submitted to the evaluation. Contact 
information such as address, e-mail and telephone 
numbers were also collected from the MEC website. 

Eight universities were selected for the study: Uni-
versity of Passo Fundo (UPF), University of Santa 
Cruz do Sul (UNISC), Federal University of Pelo-
tas (UFPel), Federal University of Rio Grande do 
Sul (UFGRS), Lutheran University of Brasil (UL-
BRA - Canoas), Federal University of Santa Maria 
(UFSM), Pontifical Catholic University of Porto 
Alegre (PUCRS) and Centro Universitário Francis-
cano (Unifra). 

 The heads of the Restorative Dentistry discipli-
ne were contacted, first by phone call and second 
by e-mail, in order to be informed about the study 
and its objective. A questionnaire was elaborated 
containing eight closed, nine semi-open and two 
open questions, based on previous studies1,2. The 
respondents were asked about their experience in 
executing and teaching RCR, reasons for teaching 
or not teaching RCR, information about the natu-
re of the teaching process, patient’s acceptance and 
technical issues. The questionnaire was previously 
submitted to professors and post-graduate students 
(n = 10) of the study institution to verify clearness 
and coherence of the questions. In August 2009 the 
questionnaires were e-mailed along with a consent 
term to the heads of the Operative Dentistry disci-
plines of the participating dental schools. A 7-day 
deadline was established, after which a reminding 
e-mail was sent.

Results
Six (75%) out of eight dental schools returned 

the questionnaire. Two schools belonged to Federal 
Universities and the other four to Private Universi-
ties. All respondents stated that they repair failed 
composite restorations and consider the RCR suc-
cessful as treatment alternative. Also, all schools 
reported to teach RCR in undergraduate level and 
had no reasons for not teaching it. The indications 
of RCR taught in the respondent Dental Schools are 
specified in Table 1. 
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Table 1 - Indications for repairing composite restorations

Indications of RCR    No. and percentage of schools
* Secondary caries: The appearance of a new caries lesion (single or multiple) that is 
detected at the margins of an existing restoration

   4 (67%)

Marginal defects: Those restorations with marginal fractures or non-caries related 
marginal defects should be recorded in this category of failure

5 (83%)

Marginal discoloration: A discoloration found at the tooth/restoration interface that 
leads to the replacement or repair of a composite restoration

5 (83%)

Superficial color correction: The repair of a restoration as a result of having chosen an 
incorrect shade

6 (100%)

Bulk discoloration: Any mismatch between the color of the body of the restoration and 
the tooth that leads to the replacement or repair of the restoration

5 (83%)

Abrasion/Attrition: Diagnosis that includes any loss of substance resulting from 
material degradation and wear that leads to the replacement or repair of the 
restoration

5 (83%)

Bulk fracture: This includes isthmus fracture or any fracture through the main body of 
the restoration

6 (100%)

Tooth fracture: Any kind of tooth fracture adjacent to the composite restoration, for 
example, the fracture of a cusp or an enamel margin

6 (100%)

** Surface staining: change of color as result of aging of the material 1 (17%)
*  Definitions based on Blum et al. (2003)
**  Definition added by the authors

– All schools stated that they recommend pre-
paring the surface of the tooth adjacent to the 
restoration by associating mechanical surface 
treatment with intermediate materials. When 
it comes to the surface of the restoration to be 
repaired, though, only 67% of the schools stated 
that they recommend any treatment. Table 2 
shows the alternatives of surface treatment by 
the Dental Schools investigated. 

Below are other findings from the schools inves-
tigated: 

– The rate restoration size/area to be repaired 
was the most cited limitation, followed by too-
th sensitivity as a result of dental intervention 
or deep caries, esthetics and recurrent caries. 
Other situations included difficulty of access, 
difficulty of humidity control, unfavorable cost/
benefit relationship, acceptability of the pa-
tient, fracture, marginal staining, extensive 
secondary caries and mechanical loading at the 
repair area.

– The nature of the teaching of RCR was mostly 
theoretical in clinical disciplines (83%).

Table 2 - Surface treatments recommended by the dental schools (no. of schools and percentage)

Adjacent tooth structure Composite to be repaired
Chemical or mechanical 
surface treatment

Phosphoric acid 6 (100%) 4 (67%)
Diamond bur 4 (67%) 3 (50%)
Finishing diamond bur 2 (33%) 2 (33%)
Aluminum oxide sandblaster 2 (33%) 2 (33%)
Silica coating 1 (17%)

Intermediate material Adhesive system 6 (100%) 4 (67%)
Flowable composite 1 (17%)
Silane 1 (17%)
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– Most of the dental schools recommend a mi-
crohybrid composite to restore the repair site 
(Fig. 1).

Figure 1 - Materials proposed to restore the repair site

– Most of the schools consider the RCR as a defi-
nitive alternative, which lasts more than twel-
ve months (Table 3).

Table 3 - Findings regarding the nature of the RCR 

Nature of RCR
No. and 

percentage of 
schools

A temporary alternative (4 to 6 weeks) -
A transitional alternative (up to 12 
months)

1 (17%)

A definitive alternative (more than 12 
months)

5 (83%)

– The criteria elected by the schools to consider 
the RCR clinically satisfactory were categori-
zed as follows: function, anatomy, marginal se-
aling, esthetics, biofilm retention and absence 
of secondary caries.

– Four schools (67%) present a recall system for 
control of the procedures executed. The other 
two schools (33%) do not have this system.

– Alternatives to the RCR when this treatment 
is considered unfeasible are shown in Fig. 2. 

Figure 2 - Alternatives to the repair of defective composite restorations

Discussion
The first purpose of our study was to analyze 

the practice of teaching of RCR in Dental Schools 
of the State of Rio Grande do Sul and the determi-
ning factors, based on information from the schools 
involved (whether they were public, private or com-
munity schools, whether they had post-graduation 
programs in the area) and the board of professors. 
Ones expectations were that institutional aspects 
such as the presence of post-graduation course and 
professor’s time of graduation, place of graduation, 
post-graduation formation and clinical practice ex-
perience would interfere in the decision-making 
process related to the RCR. However, the lack of 
compliance made unviable the analysis of these fac-
tors, and confirmed a trend of low participation le-
vel in behavioral studies, probably by misjudgment 
of their importance by the research subjects.

Dental science worldwide has moved towards 
the basic research, with high technological invol-
vement and yet, few impact to the dental practice. 
The relevance of this study relies on the fact that it 
analyses practices related to the dental profession, 
approximating the dental research of the daily cli-
nical problems11. Moreover, it requires low-tech and 
impacts both clinicians and researchers, helping 
the development of in vitro studies that might solve 
clinical dilemmas.   

Our findings showed that all the dental scho-
ols of RS perform and teach RCR at undergraduate 
level and, based on their experience, they consider 
the technique successful. In 83% of the schools the 
nature of the teaching is theoretical and occurs in 
clinical disciplines. This contrasts with the North-
American schools where the teaching of RCR ha-
ppens in a practical level, in clinical and pre-clini-
cal disciplines1. The incorporation of the RCR by 
the schools investigated reveals the commitment 
with the preservation of the tooth structure that 
otherwise would be lost and the familiarity with the 
concept of minimally invasive dentistry. 

On the other hand, 29% of the North-American 
dental schools do not teach RCR due to lack of cli-
nical evidence1, and do not intend to teach it within 
the next three years, in spite of the benefits reached 
and extensively reported with the technique2. Most 
of the decision-making process in dentistry has his-
torically occurred based on personal clinical expe-
rience. However, when it comes to the academy, this 
attitude is of great concern and reveals the need for 
additional researches that convert the experience 
into scientific evidence1.

Difficulty in distinguishing secondary caries 
from marginal staining commonly leads to replace-
ment of the restoration, generating overtreatment. 
Therefore, the criteria used for diagnostic of the 
quality of dental restorations, including the presen-
ce of secondary caries, should make part of the daily 
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practice of dentists. Secondary caries was pointed 
out as an indication for repairing the restoration 
by 67% of the schools (Table 1). Other indications 
included superficial color correction, bulk fracture 
and tooth fracture.

 According to the schools investigated, some situ-
ations are considered limitations for the execution 
of RCR, such as extensive repair area proportio-
nally to the entire restoration, the presence of tooth 
sensitivity due to previous restorative intervention 
or deep caries, the presence of recurrent caries or 
difficulty of moisture control or access.  

Tooth sensitivity has been mentioned as a shor-
tcoming associated to composite restorations. Pos-
toperative sensitivity in composite restorations 
results from the incorrect application and solvent 
evaporation of the adhesive system12. Using the 
state-of-the-art adhesive technique with a three-
step total-etch adhesive system has been shown to 
produce similar pulpal results of amalgam restora-
tions12. 

When it comes to the extension of the restora-
tion involvement, the RCR could be performed when 
less than half of the restoration area is involved; the 
opposite situation does not imply any advantage by 
repairing the restoration. Moisture control is consi-
dered a pre-requisite for RCR the same way it is to 
make a new restoration. Considering that rationale 
and the fact that the entire restoration is replaced 
when the RCR is not possible, one should not con-
sider the difficulty of moisture control as a limita-
tion for RCR. On the other hand, difficulty of access 
should be taken into consideration when it involves 
loss of additional tooth structure to perform the re-
pair, situation that might occur in proximal boxes of 
class II restorations. 

All schools recommend treating the tooth struc-
ture adjacent to the restoration to be repaired using 
phosphoric acid and adhesive (Table 2). Four scho-
ols (67%) also recommend using diamond burs. In 
spite of the fact that little information on the sur-
face treatment of the tooth structure is available, it 
seems reasonable to think that treating it the same 
way it is treated for a conventional restoration is 
the best alternative. 

The surface treatment of the restoration to be 
repaired has two goals: (1) to clean the surface, in-
creasing the surface energy, and (2) to promote sur-
face irregularities, increasing the retention capaci-
ty13. The phosphoric acid, recommended by 67% of 
the schools, cleans the surface of the restoration14. 
Though, the acid does not promote any surface irre-
gularity, and should be associated to a mechanical 
treatment, such as grinding with diamond burs or 
sandblasting with either aluminum or silica oxide 
particles14-16. The pattern of surface roughness and 
retention capacity of the old composite is strongly 
affected by the cutting instruments used. In fact, 
variable smearing, roughness and matrix cracking 
are created by different grit diamond burs or by di-

fferent size sandblast particles1,16. In spite of being 
an effective surface treatment for composites, the 
sandblasting was suggested by a few schools, proba-
bly because it demands additional chair-side equip-
ment (microetcher). Also, little is known about the 
effect of the particles over the tooth surface, namely 
the occlusion of dentin tubulli before adhesive infil-
tration. 

High composite-composite repair bond strength 
is achieved using the association of surface treat-
ment and application of a low-viscosity intermedia-
te material1,16-18. The intermediate materials wet 
the treated surface of the composite, penetrating ir-
regularities that probably would not be penetrated 
by the new composite layer. The participating scho-
ols reported using adhesive, flowable composite and 
silane as intermediate materials, being the former 
the most cited. In addition to the micromechanical 
penetration into the composite surface, the adhesi-
ve also might react with remaining free radicals of 
the old composite, while the silane promotes adhe-
sion to the exposed filler particles of the old compo-
site16. Specific primers for composite-repair bonding 
are also commercially available, and have provided 
promising bond strength results19. Previous studies 
indicate a tendency of similarity of bond strength, 
regardless the intermediate material used, provi-
ded that a chemo-mechanical surface treatment is 
performed beforehand16. 

No consensus has been reached about the best 
protocol for RCR so far. Even so, in vitro studies 
have shown that using surface treatments and low-
viscosity intermediate materials provides repair 
bond strength of up to 80% of the cohesive strength 
of the composite18. Moreover, some clinical investi-
gations present the RCR as an acceptable and pro-
mising alternative to the substitution of the entire 
restoration10. Our results reveal that 83% of the 
dental schools from the State of Rio Grande do Sul 
(Brazil) consider the RCR as a definitive approach, 
with more than 12 months of expected longevity2.

Future researches should focus on the investi-
gation of the practice of RCR by graduated dentists 
and extend the research object of this study to other 
dental schools in Brazil.

Conclusions
Teaching of RCR is part of the curriculum of the 

Operative Dentistry discipline of all Dental Schools 
of RS, mostly in a clinical level. Most of the schools 
consider the RCR as a definitive approach, and re-
veal a trend of compromise with the preservation of 
the tooth structures.  
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Resumo
Objetivo: O presente estudo analisou o ensino do repa-
ro de restaurações de resina composta (RRRC) direta e 
seus fatores determinantes nas escolas de odontologia 
do estado do Rio Grande do Sul (RS), Brasil. Materiais e 
método: Oito escolas foram selecionadas com base nos 
registros do sítio do Ministério da Educação. Um pri-
meiro contato foi feito por telefone, e o e-mail do chefe 
do Departamento de Odontologia Restauradora foi ob-
tido. Um questionário foi elaborado contendo 19 ques-
tões e enviado às escolas. Os dados foram analisados 
por estatística descritiva. Resultados: Seis das oito es-
colas deram retorno aos questionários. Todas as escolas 
participantes executam e ensinam RRRC e consideram 
a técnica efetiva como tratamento. As escolas não apre-
sentaram razões para não executar RRRC. As principais 
indicações foram correção de cor, fratura do material e 
fratura do dente. Na maioria das escolas a natureza do 
ensino é teórica, em disciplinas clínicas. Conclusões: 
Uma conduta consistente a favor do ensino do RRRC foi 
observada em 100% das escolas participantes. A maio-
ria considera o reparo de restaurações um tratamento 
definitivo, revelando uma tendência à preservação da 
estrutura dentária.   

Palavras-chave: Reparação de restauração dentária. Re-
sinas compostas. Ensino. Escolas de odontologia.
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