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ABSTRACT

Objective: The purpose of this study was to evaluate
the knowledge among dental students at King Khalid
University, Jazan University, and Najran University
in the kingdom of Saudi Arabia about when to repair
or replace defective direct composite restoration.
Materials and Methods: A questionnaire-based
survey was formulated, pursuing the information
about management (repair/replacement) of defective
composite restorations and distributed among 200
dental students of three universities in the southern
region of the kingdom of Saudi Arabia. The data were
collected with the help of an online questionnaire. Data
entry and the analysis were done using the statistical
software package SPSS version 20.0. It was presented
using descriptive statistics in the form of frequencies
and percentages for qualitative variables, and range
means and standard deviations for age, quantitative
variable. Analytic statistics were done using Chi-Square
tests (x2) to test the significant difference between
categorical variables. The level of significance, the
p-value was 0.01(p<0.01). Results: The decision to
choose between composite repair or replacement was
influenced by whether this topic was taught to them at
various undergraduate levels during Bachelor of Dental
Surgery. The reason associated with the decision to
repair defective composite restorations, 76% reported
as cost-effective followed by Increased longevity (71%),
the permanent filling (70%), patient’s preference for
repair (65%), and least time consuming (50%). 67%
participants preferred significantly (p<0.001) repair
due to secondary caries in the previously restored tooth
with composite, followed by the small surface defect in
a composite restoration (65%), risk of pulpal damage
significantly (p<0.001) in a defective composite
restoration (62.5%) and more invasive and destructive
treatment option (35%). More than half of respondents
123 (61.5%) reported that they were not taught
about composite repair during the Bachelor of Dental

RESUMO

Objetivo: O objetivo deste estudo foi avaliar o conhecimento
entre estudantes de odontologia da King Khalid University,
Jazan University e Najran University, no reino da Arabia
Saudita, sobre quando reparar ou substituir restauracdes de
resina composta direta defeituosas. Material e Métodos: Foi
formulada uma pesquisa baseada em questionario, buscando
informagbes sobre o manejo (reparo / substituicdo) de
restauracoes de resina composta e distribuida entre 200
estudantes de odontologia de trés universidades da regido sul
do reino da Arabia Saudita. Os dados foram coletados com
o auxilio de um questiondrio online. A entrada e analise dos
dadosforam feitas com o software estatistico SPSS versao 20.0.
Foi apresentado por meio de estatistica descritiva na forma
de frequéncias e percentuais para as variaveis qualitativas, e
amplitude de médias e desvios-padréo para a idade, variavel
quantitativa. A estatistica analitica foi feita usando testes de
qui-quadrado (x2) para testar a diferenca significativa entre
as variaveis categdricas. Ao nivel de significancia, o valor de
p foi de 0,01 (p <0,01). Resultados: A deciséo de escolher
entre o reparo ou substituicdo do compdsito foi influenciada
pelo fato de este topico ter sido ensinado a eles em varios
niveis de graduacio durante o Bacharelado em Odontologia.
O motivo associado a decisdo de reparar restauracoes de
resina composta defeituosas, 76% relataram como custo-
beneficio seguido por maior longevidade (71%), restauracdo
definitva (70%), preferéncia do paciente para reparo (65%)
e menos demorado ( 50%). Sessenta e sete por cento dos
participantes preferiram o reparo significativamente (p
<0,001) devido a cdrie secundéria no dente previamente
restaurado com resina composta, seguido pelo pequeno
defeito de superficie em uma restauragdo composta (65%),
risco de dano pulpar significativamente (p <0,001) em
um restauracdo de resina composta com defeito (62,5%)
e opcdo de tratamento mais invasiva e destrutiva (35%).
Mais da metade dos entrevistados, 123 (61,5%) relataram
que ndo foram ensinados sobre reparo de resina composta
durante o Bacharelado em Odonotlogia. Conclusio: E
sugerido com a ajuda de nosso estudo que os componentes
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Surgery. Conclusion: It is suggested with the help of
our study that didactic and clinical training components
regarding composite repair should be seriously included
in the teaching curriculum of dental institutions as it is in
the best interest of the patient. Dental students should be
provided with clinical training on this topic so that they
can follow proper decision-making protocols available
during repair or replacement of defective resin composite
restorations. Other researches in the future can be carried
out for refining the guidelines and techniques utilized for
composite repair.

KEYWORDS

Composite restoration; Discoloration; Polymerization
shrinkage; Secondary caries.
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do treinamento diddtico e clinico sobre reparo de resina
composta devem ser seriamente incluidos no curriculo
de ensino de instituicbes odontoldgicas, pois é do
interesse do paciente. Os estudantes de odontologia
devem receber treinamento clinico sobre este topico para
que possam seguir os protocolos de tomada de decisdo
adequados disponiveis durante o reparo ou substituicdo
de restauragbes de resina composta com defeito. Outras
pesquisas no futuro podem ser realizadas para refinar as
diretrizes e técnicas utilizadas para reparo de resina.

PALAVRAS-CHAVE

Restauracdo de compdsitos; Manchamento; Contracdo
de polimerizacéo; Carie secundaria.

INTRODUCTION

ecently direct resin-composite is widely used in

dental practice due to its preferred tooth-color
matching and recent modifications like improved
mechanical properties. Nowadays it can be used in
posterior teeth to withstand occlusal forces. The
longevity of these materials can be disappointing,
especially if not placed using a careful incremental
technique [1]. Dental restorations tend to have a
limited service life in a harsh oral environment and
be prone to failure. So when placed into the hostile
oral environment, composites commonly suffer
deterioration and degradation in clinical service
over time [2]. Composite restorations may fail
because of biological, mechanical, and or aesthetic
factors and when defective need secondary
intervention in the form of refurbishment,
replacement, or repair. The annual failure rates
of anterior and posterior composite restorations
commonly vary between 1% and 4% [3,4].

Refurbishing means that no material or
dental structure will be removed and additional
restorative material will be added to fix the
restoration. The repair involves partial removal
of the defective part of the restoration, which is
then repaired with new material to complete
the restoration. Replacing a restoration involves
complete removal of the restorative (even portions
that might appear clinically acceptable) for the
placement of new material [4]. The decision
making during the management of local defects
in composite restoration is at times challenging
in clinical practice. Traditionally, the accepted

treatment standard for restorations exhibiting
signs of deterioration and failure was the total
replacement [3]. With the recent concept of
minimal intervention dentistry, shifting towards
repairing rather than replacing direct resin-
composite restorations are in a great field of
interest. Replacement can cause unnecessary
removal of tooth structure in locations often distant
from the site of the deteriorating restoration and
the tooth becomes weaker, invariably resulting in
acceleration of the “restoration death spiral” [5,6].
It’s a time-consuming procedure and can cause
pulpal irritation and/or pulpal exposure inviting
more complex treatment options like endodontic
or prosthodontic measures. [1,2]. Repairing of
the defective composite restorations has many
advantages. The main advantage is the preservation
of tooth structure, leaving restored teeth better
to withstand loads in function and, as a result,
an improved prognosis [6]. Other advantages of
repairing a defective restoration are that it is an
easy procedure, offers increased longevity of the
restoration. It is less time consuming due to less
complexity. It is cost-effective and less likely to
result in iatrogenic damage or repetitive trauma,
hence less traumatic to the patient. This procedure
reduces the need for local anesthesia, which
will reduce patient anxiety, and increases the
cooperation and acceptance by the patient [1,6-8].

According to Paul. A. Brunton, there are no
practice guidelines available on the clearindications
and techniques of repairing direct resin-composite
[9]. While Blum IR had provided clear indications,
contraindications, and techniques of repair
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[2,6]. The evidence base for repair rather than
a replacement for the management of defective
and failing restorations continues to improve and
establish [10]. With progress in adhesive dentistry,
‘reparative dentistry’ is becoming an important
field of minimally invasive dentistry [11] and
has become a vital part of dental undergraduate
teaching worldwide [2]. There is substantially
increasing evidence favoring repair rather than
replacement as a treatment option for defective
or failing composite restorations [12], therefore,
this study aimed to evaluate the knowledge among
dental students about when to repair or replace
defective direct composite restorations.

MATERIALS AND METHODS

A cross-sectional descriptive study was
conducted among dental students at King
Khalid University, Jazan University, and Najran
University in the southern region of the kingdom
of Saudi Arabia using anonymous structured and
closed-ended questionnaire as the instrument for
data collection (Frame 1). A survey questionnaire
(consisting of 17 questions) was formulated and
distributed to 200 dental students in 3 different
dental schools in the southern region of the
kingdom of Saudi Arabia. The study group (n=
200) consisted of Saudi dental students from the
6th -12%" levels of Bachelor of Dental Surgery.
Participants were informed that their demographic
variables will be kept confidential. The survey was
carried out from the 10th of June 2018 to the 07th
of July 2018. The survey assessed the knowledge
of Saudi dental students about the indications and
contraindications of repair and replacement of
defective/failing direct composite restoration. It
inquired about the ability of Saudi dental students
to make a clear decision about whether to repair
or replace defective direct composite restorations.
The returned questionnaires were encrypted
and the data entry and analysis was done using
Statistical Package for the Social Sciences (SPSS)
Version 20.0. It was presented using descriptive
statistics in the form of frequencies and percentages
for qualitative variables, and range means and
standard deviations for quantitative variables.
Analytic statistics were made using Chi-Square
tests (X2) to test the significance of the difference
for categorical variables. The p-value equal to
or less than 0.01 was considered as significant
value. Ethical clearance (REC # 2018-04-12) was
obtained from the ethical committee.

Knowledge about composite restorations repair vs replacement- a
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Frame 1 - The following questionnaire aims to estimate the
knowledge of the composite restoration repair VS replacement
among Saudi dental students in southern region.

S.No
1 Age:
2 Dental student: level: 6(1),7(2),8(3),94)10(5)11(6)12(7)
. King Khalid University(1) — Jazan
E Feleyet university(2) — Najran university(3)
. Abha (1), Jazan(2), Najran(3), other
. L place in Southern Region(4)
Have you been taught
about indications and
5 technique of composite Yes(1)-No(2)
repair during Bachelor of
Dental Surgery.
6 Have you replaced a defec- Yes()-No(2)
tive composite restoration
Have you repaired the "
¢ composite restoration Yes(1)-Nof2)

Treatment choice in a small
8  surface defect of acompo-
site restoration.

The presence of secondary

cariesin a previously resto-

red tooth with composite is
anindication of

Risk of pulpal damageina
10  defective composite resto-
ration can be avoided by

Which one is a more
1 invasive and destructive
treatment option

What is the most common  Discolor of the restoration (1) — Par-
12 situation that needs tial loss of composite(2)-Secondary
repair? caries(3)- Fracture of restoration(4)

During decision making to
repair defective compo-
13 site restorations patient’s
preference should be
considered

Which one is a more Cost-
-effective treatment option
Repair is least time consu-
ming than replacement
Increased longevity of a
16 defective restoration is
expectedin case of
Which one is considered a
permanent filling

Repair(1) — Replacement(2)

Repair(1) — Replacement(2)

Repair(1) — Replacement(2)

Repair(1) — Replacement(2)

Yes(1)-No(@)

14 Repair(1) — Replacement(2)

15 Yes(1) — No(2)

Repair(1) — Replacement(2)

17 Repair(1) — Replacement(2)

RESULTS

The respondents have their age mean=SD
(23.19+1.639) and range (10-30) years. The
questionnaire responses were received from
dental students giving a response rate of 100%
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(200 participants). No incomplete responses were
received. The most common indication for repair
reported by the participating dental students was
secondary caries (37%) and significantly higher (p=
0.001), than other factors evaluated (Table I). On
asking for the reason associated with the decision
to repair defective composite restorations 76%
announced as cost-effective followed by increased
longevity (71%) (Table II). 67% participants
preferred significantly (p<0.001) repair due to
secondary caries in the previously restored tooth
with composite, followed by the small surface
defect in a composite restoration (65%), the risk
of pulpal damage significantly (p<0.001) in a
defective composite restoration (62.5%) and more
invasive and destructive treatment option (35%)
(Table III). More than half of respondents 123
(61.5%) reported that they were not taught about
composite repair during the Bachelor of Dental
Surgery training (Table IV).

Table I - Most common indications of composite repair

The most common indication for Respondent, n=200(%)

repair
Discoloration 35(175)
Partial loss of composite 59(295)
Secondary caries 74(37)
Fracture of restoration 32(16)

Pearson’s Chi-square=24.120,df.= 3, p value= 0.001*

*Highly significant p<0.01

Table Il - Reason associated with the decision to repair
defective composite restorations

Reasonforrepall:" ;tther thereplace- Respondents, n=200(%)
Cost-effective 152 (76%)
Least time consuming than replacement 100 (50%)
Increased longevity of a repair restoration 142 (71%)
Repaired restoration is considered perma-
nentfilling 0 (70%)
Ask about the patient’s preference for repair 130 (65%)

Knowledge about composite restorations repair vs replacement- a
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Table lll - Participant’s treatment choice in a clinical scenario of
a defective composite restoration

Pearson’s
Chi-square
(p-value)

Treatment
option

Replace-

Repair n(%) mentn(%)

Asmall surface
defectina compo-
site restoration
Risk of pulpal
damageinade-
fective composite
restoration can be
avoided

Amore invasive
and destructive
treatment option

Secondary caries
inapreviously
restored tooth with
compositeisan
indication

130(65%) 70(35%) 18.000(0.001%)

125(62.5%) 75(375%) 12500(0.001%)

70(35%) 130(65%) 18.000(0.001%)

134(67%) 66(33%) 23120(0.001%)

*Highly significant p<0.01

Table IV - Response of participants to survey questions
related to knowledge and practices of composite repair and
replacement

Response n=200(%)

Knowledge and attitude question
5 g Yes No
Have you been taught about indications and
technique of composite repair during Bachelor ~ 77(385)  123(615)
of Dental Surgery.
Have you replaced a defective composite
restoration 164(82%)  36(18%)
Have you repaired the composite restoration ~~ 123(615)  77(385)

DISCUSSION

This study aimed to investigate the
teaching and knowledge of the repair, rather
than replacement, of failing Direct Composite
Restorations in dental schools in the southern
region of the kingdom of Saudi Arabia. Online
data collection is typically found to be efficient,
effective, and relatively inexpensive, but it has
been reported to yield lower response rates than
paper-based/postal surveys [13]. As with all
questionnaire-based surveys, risks exist concerning
the reliability of responses and the potential of
non-response bias. Our study had a 100% response
rate and another advantage of this study was
that the group (n=200) of dental students were
belonging to three different universities/cities in
the southern region of the kingdom of Saudi Arabia
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so it was a multi-center survey design, providing
data of stronger power of inference. The excellent
response rate (100%), signifies the importance of
the topic and the inclination of the dental schools
in the southern region of the kingdom of Saudi
Arabia to engage in research.

In this study, most of the questions used
had been evaluated and found to be appropriate
for related studies [14-16]. Thus, the findings of
the present study expressed an important insight
into the management (repair/replacement) of
defective composite restorations in the southern
region of the kingdom of Saudi Arabia. The results
are consistent with the findings of previously
published studies [12,17-19]. Even though 61.5
% of the respondents reported that they have
performed repairs to Direct Composite Restorations
equal number of the respondents reported that
they have not been taught about indications and
techniques of composite repair during Bachelor
of Dental Surgery. This is per many studies that
have reported that composite restoration repair
was not taught to dental undergraduate students
[9,20]. The present study emphasizes including
the theoretical and clinical teaching of composite
repair in the curriculum within the coming time.
It would be rewarding for the students to be well
versed with the guidelines and protocol in terms
of the theory of repair versus replacement before
entering the clinical settings.

There are a strong association and agreement
between academicians in conservative dentistry
around the world that there are certain benefits
in repairing instead of replacing defective direct
resin composite restorations [6,19,21-22]. Recent
studies have reported on the success of repairs to
Direct Composite Restorations and analyzed the
techniques used to ensure longevity and optimum
results [9]. This study revealed that 71% of the
respondents reported that repair increased the
longevity of the restoration. Our results are in
agreement with the findings of Gordan et al. who
reviewed the information published regarding the
repair of composite restorations and concluded
that repaired restorations had a higher survival
rate; improved sealing of crevice or ditch with
superior longevity when put next to restorations
which remained untreated [23]. Defective or
failing composite restorations can be salvaged
to extend longevity by repairing the composite
restoration [22].

Knowledge about composite restorations repair vs replacement- a
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This study has unfolded many clinical and
patient-related factors influencing the reasons with
the decision to repair like the patient preference
for repair. These findings are consistent with the
findings of Hickel and Manhart, who claimed that
clinician factors, material properties, and patient
factors influence the repair or replacement of
defective or failing restoration [24]. Rehabilitation
may be a minimal intervention approach to treat
the faults which are superficial, while localized
defects that are easy to approach are treated
by repairing [25-26].In this study, 65% of the
students preferred repair over replacement for a
small surface defect in composite restoration.

The beneficial point about this minimal
intervention approach of defective restorations may
be a restored tooth with less removal of healthy
tooth tissue, which is strong and withstand better
for functional loads which leads to better future
prognosis. A restoration that is replaced tends to
be larger than the one it is replacing therefore,
extensive restorations have shorter longevity than
smaller restorations in clinical service [12]. Most
of the institutions regard repair as a minimally
invasive treatment option which leads to delaying
the degradation or failure of restorations [27]. In
this study, it was reported that replacement (65%)
is a more invasive and destructive treatment
option, which is per the other studies demarcating
that repair is a conservative treatment alternative
[1,12,28].

It is reported that approximately half of
all restorations placed are done to interchange
existing defective restorations [21,29]. The results
of our study show that the replacement of faulty
restorations (82%) is a preferred alternative, this
may be because of students following the outdated
dogma of ‘if in doubt, take it out’ [6] or lack/
deficiency of information on the topic drives their
decision for repair or replacement of restorations.
Students should be encouraged to adopt the
modern mantra of “as a last resort, take it out” and
to concurrently apply modern techniques for the
refurbishment and repair of defective restorations.
This finding is in confirmatory to a dental practice-
based research study, involving 197 clinicians in
the USA and Scandinavian countries, which also
designated that when contemplating treatment
options for restorations with localized defects,
in over 75% of cases the practitioners choose
replacement rather than repair [6,10].
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Previous studies have reported that
replacement of a previously restored composite
restoration is time-consuming, which may
cause pulpal damage because of non-required
tooth structure destruction, and can reduce the
resistance to fracture [19,30]. In this study it was
revealed that risk of pulpal damage can be avoided
significantly (P<0.001) during repair of defective
composite restoration.

The longevity of restorations and the cost of
replacing restorations are two significant factors
determining the long-term cost of restorative
therapy. The major advantage of repair treatment
is that it saves tooth structure and patient-chair
time. A further detrimental consequence of the
restoration replacement approach includes the
misuse of patients’ time, resources, and tolerance to
accept interventive dental care [2,11]. Performing
restoration repair, if appropriate, may conserve
tooth structure and is less time consuming because
of better patient experience and in some cases
needs no local anesthesia [22,30]. These findings
substantiate our finding during which 76% of the
respondents agreed that repair was cost-effective
and 50% reported that it is less time consuming
than replacement. It’s critical to pick a minimally
invasive treatment option for restorations that
have already been done to extend the longevity
of the remaining part of the restoration and the
restored tooth unit. The most common reason for
repair was found to be secondary caries (43%)
by Gordon et al [21] and (37%) by Fayyaz et al
[12], and others [30-31] whereas the results of
the present study indicated that secondary caries
(67%) was also the foremost common repair
indication selected by the participants. Most
universities have reported that they should include
the teaching of composite repair techniques in the
dental curriculum [16,19,22]. The findings of our
study revealed that the majority of dental students
haven’t received didactic instructions about
various factors during their undergraduate dental
training to contemplate composite repair as a
viable treatment option for defective restorations.
Only 38.5% of dental students claimed that they
were taught or trained for the topic of composite
repair during Bachelor of Dental Surgery and only
61.5% of the participants recognized repair as a
treatment option in case of its requirement.

The effective repair of composite restorations
requires theoretical knowledge and understanding

Knowledge about composite restorations repair vs replacement- a
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of the effects of the various operative interventions
and materials used. The specific techniques used
for the repair of Direct Composite Restorations in
each school were not investigated in this study.
Future clinical studies should investigate the
various repair intervention techniques affecting
the clinical performance of repairs, including the
effects of bonding new composite to composite
which has been exposed to the oral environment
for different intervals of time. Our study does not
represent a multinational questionnaire survey.
The results are based on a low number of dental
schools, thus the projection to other countries
remains questionable. Another limitation of this
study is that it has not analyzed the effects of
factors such as operator skills and experience, and
material properties in the management of defective
direct composite restorations.

CONCLUSION

It is suggested with the help of our study
that the teaching of composite repair should be
seriously included in teaching institutions as it is
in the best interest of the patient. Dental students
should be provided with clinical training on this
topic. Scientific societies in Operative Dentistry
should draft guidelines on the repair of partially
defective or failing restorations so that uniform
protocols would be followed by teachers, students,
and dental practitioners.

Also, a recall system to monitor clinical
performance for repaired restorations should be
instituted, so that data will be available on how
long composite repairs undertaken in dental
schools in the southern region of the kingdom of
Saudi Arabia will last in clinical service. Future
research can be carried out for refining the
guidelines and techniques utilized for composite
repair and should also address clinical factors such
as the role of the original restoration’s dimension
in the success of Direct Composite Restoration
repairs, and the effect of various parafunctional
habits in the survival of repairs placed on different
areas of anterior and posterior dentition.
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