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Should my composite restorations last 
forever? Why are they failing?

Abstract:  Composites resins have become the first choice for direct 
anterior and posterior restorations. The great popularity is related to 
their esthetic appearance and reduced need of sound tissue removal as 
compared with former treatments. Several studies have demonstrated 
that composite restorations may last long in clinical service. In this 
review we discuss the factors playing a role on the long-term longevity. 
Composite restorations have demonstrated a good clinical performance 
with annual failure rates varying from 1% to 3% in posterior teeth and 
1% to 5% in anterior teeth. Factors related to the patients such as caries 
risk and occlusal stress risk, in addition to socioeconomic factors, may 
affect the survival significantly. Characteristics of the clinical operators, 
particularly their decision making when it comes to observing or 
approaching an existing restoration, are decisive for longevity. Cavity 
features such as the number of restored walls, composite volume, 
and presence of endodontic treatment are of major importance and 
may dictate the service time of the restorative approach. The choice of 
restorative composite seems to have a minor effect on longevity provided 
that appropriate technical procedures are used. The main reasons for 
failure in posterior teeth are secondary caries and fracture (restoration or 
tooth/restoration), while in anterior teeth esthetic concerns are the main 
reasons leading to restoration failures. Composite resin restorations can 
be considered a reliable treatment as long as both the professional and 
the patient are aware of the factors involved in restoration failures.
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Introduction

Even though a worldwide decrease in the prevalence of dental caries 
has been observed in recent decades, untreated caries in the permanent 
dentition remains highly prevalent, affecting about 35% of the global 
population.1 Costs for direct treatment of dental diseases worldwide are 
estimated at US$ 298 billion yearly, corresponding to an average of 4.6% 
of global health expenditure.2

Since their introduction in the 60’s composite resins have become 
increasingly popular and currently they are considered universal materials, 
being the first choice for direct restorations in anterior and posterior 
teeth.3,4 The esthetic characteristics of matching the natural tooth colour, 
ability to be bonded to tooth tissues, reduced need of sound tooth removal, 
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and the low cost compared to indirect materials 
are some of the reasons for the great popularity of 
composite resins.5 

Over the years, several studies have evaluated the 
clinical longevity of posterior and anterior composite 
restorations. Systematic reviews have shown that 
composite restorations might have good clinical 
performance, with annual failure rates (AFRs) varying 
from 1% to 4%.5,6,7,8,9 However, replacement of restorations 
is still very frequent in public and private practices, 
consuming a significant amount of clinical time and 
imposing high financial costs for health systems. At 
the end of the last century, it was estimated that £ 173 
million of annual cost of England’s national health care 
was only for replacing dental restorations.10

Clinical studies evaluating the longevity of 
restorations usually aim to determine the risk factors 
and reasons for failures of restorations. Whilst the 
main reasons for failure in posterior restorations are 
dental caries and fractures of tooth and/or restoration,9 
in anterior teeth the esthetics factor play an important 
role in the choice of dentist and patient desire for new 
interventions.6 In addition, the decision-making process 
on how to deal with a restoration with large or small 
defects can vary widely among dentists with different 
training status or background. The decision after 
clinically assessing an old restoration can vary from doing 
nothing, repairing or replacing.11 The decision-making 
process is probably the most determinant factor for the 
longevity of restorations. In the past, most studies would 
concentrate on the clinical performance of different 
composite materials. Since the current restorative 
composites seem not to be the problem anymore 5, 
more recent literature indicates that other factors have 
a predominant effect on the clinical performance of 
composite restorations.12 These may include factors 
related to the patient (age, caries and occlusal stress 
risk, socioeconomic status) and the professional (age, 
gender, clinical experience). Establishing risk factors and 
indicating their main reasons might facilitate dentists’ 
restorative treatment decisions, and consequently 
increase restorative longevity and reduce costs.

The present manuscript aims to present an overview 
of the recent literature regarding the clinical performance 
of direct composite restorations in anterior and posterior 
teeth and discuss the main factors affecting longevity.

Current evidence on longevity

In the last five years, systematic reviews have 
focused on the longevity of composite restorations, 
assessing AFRs or survival rates. The results of 
these recent studies were summarized in Table. It is 
possible to observe that all systematic reviews, even 
with different search strategies and presenting or not 
meta-analysis, showed similar results for longevity 
of direct composite resin restorations, with AFR up 
to 5% depending if anterior or posterior teeth were 
considered and on different times of follow-up.   

Aspects influencing longevity

Patients’ related factors
Although many times neglected in restorative 

survival analysis, patient-related factors play an 
important role on the longevity of restorations. Studies 
have indicated the inclusion of patient factors in the 
analysis in order to assist with the process of basing 
clinical decision making on outcomes that are more 
predictable, and also for patient awareness. Establishing 
the effect of patients and their related variables is not 
easy in clinical studies. While age, decayed, missing, 
and filled teeth index, and socioeconomic status are 
straightforward variables that can be easily collected, 
caries risk and parafunctional habits, for instance, 
are complex processes involving several signs and 
symptoms, increasing the challenge of choosing the 
best collection method and criteria to be applied. Since 
each patient related factors hold its own particularities, 
the following discussion is presented in topics.

Dental caries
Caries risk of patients has been shown to significantly 

influence the longevity of restorations. Studies have 
been demonstrated that for individuals classified as 
having high caries risk, the hazard ratio for failure of 
posterior composite restorations ranged from 2.45 to 
4.40 compared with low-risk patients.20,21 An increased 
risk of restoration failure was also observed in direct 
posterior restorations placed in children which have 
presented a high DMFT index22 which for that young 
age is likely a determinant for caries risk. Among 
studies on survival of anterior restorations, none 
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have investigated this influence, probably motivated 
by a low incidence of caries found in this region. 
A recent systematic review on survival of anterior 
composite restoration have shown a low number of 
failed restoration due to secondary caries.6 However, 
patients with caries in anterior teeth are typically 
high-risk patients, thus we can expect on this kind 
of patient an increased risk for failure of restorations.

Although studies have tried to confirm this evidence, 
there is still a lack of standardization on the establishment 
of caries risk profile. Due to multifactorial characteristics 
of caries disease, several risk indicators (variables) should 
be collected for a correct identification of graded risk 
status and future caries prediction, guiding preventive 
and treatment strategies at the individual level. However, 
on the investigation of restoration longevity, the use of 
simplified measures may provide a good estimate of 
the disease activity when the restoration is placed and 
in follow-up evaluations. For caries risk, the presence of 
active caries lesions is still the best predictor for future 
caries activity.

Bruxism/parafunctional habits
The excessive habit of grinding and clenching, 

easily observed on bruxism patients, can heavily 
affect sound tooth structures over time, resulting in 
tooth wear and tooth fractures. The same mechanism 
seems to be associated with an increased risk for 
restoration fractures. In a retrospective study 

on survival of composite posterior restoration it 
was observed that individuals classified as high 
“occlusal-stress” showed a three times higher risk 
for failure of restorations than individuals classified 
as low “occlusal-stress”. For the assessment of these 
conditions, authors took into account objective clinical 
evaluation (tooth wear signs) along with subjective 
self-reported parafunctional habits by means of 
a questionnaire.21 The negative effect of bruxism 
or parafunctional habits on posterior restoration 
survival was observed in other types of restorative 
material such as amalgam23 and partial-crown ceramic 
restorations.24 In a clinical study on the restoration of 
severe tooth wear, mainly including bruxing patients, 
the predominant restoration failure was fracture.25 
In a study that evaluated build-up restorations 
placed in worn anterior teeth, fracture of tooth or 
restoration (61%) and restoration loss (30%) were the 
most observed reasons of failed restorations, while 
caries represented only 4% of failures. 23

Age
Several studies have found a significant influence 

of age group on survival of restorations, and this 
variable is probably related to other factors. As active 
caries is the most dominant reason for making a dental 
restoration in children, those restorations are likely to 
be in a high risk environment with consequences on 
longevity.26,27 In a study investigating the survival of 

Table. Systematic reviews on longevity of direct composite restorations published in the last 5 years.

Study Tooth type AFR / Survival proportion (SP)

Ahmed & Murbay13 Anterior* SP: >90% (2.5 yrs); 50% (5 yrs)

Demarco et al.6 Anterior
AFR: 0 to 4.1%

SP: 53.4 to 100%

Heintze et al.14 Anterior
SP: 95% (10 yrs - Class III)

90% (10 yrs - Class IV)

Afrashtehfar et al.15 Posterior** SP: 89.7% (3 yrs); 92.4% (5 yrs)

Afrashtehfar et al.16 Posterior SP: 50% to 100%

Angeletaki et al.17 Posterior SP: 83.2% (5 yrs)

Ástvaldsdóttir et al.18 Posterior SP: 91% (5 yrs); 86% (12 yrs)

Demarco et al.5 Posterior AFR: 1% to 3%

Heintze and Rousson7 Posterior SP: 90% (10 yrs)

Moraschini et al.19 Posterior AFR: 3.2%

Opdam et al.9 Posterior AFR: 1.8% (5 yrs); 2.4% (10 yrs)

Sande et al.12 Posterior
AFR: 1.7% to 5.2%

SP: 72% to 95%

*Tooth wear; **Endodontically-treated teeth
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class I and II composite restorations in a large sample of 
children/adolescents, the age group variable influenced 
the results, with adolescents (12–19 years) showing a 
hazard ratio of 0.43 compared with younger children 
(5–11 years).28 The authors discussed that findings 
could be related to differences in caries risk and the 
more difficult cooperation of younger children during 
treatment procedures. For Class II restorations, placed 
in a practice based study, the higher failure in younger 
age was also found together with a higher failure risk in 
older patients.29 For the elderly, this might be explained 
by the presence of more complex restorative work and 
increased caries risk due to medical complications 
and decreased oral self care. Therefore, although age 
may present a significant effect, polarized for the very 
young and more mature patients, the analysis of the 
contribution of age on restoration survival, should not 
be considered as an isolated factor.

Socioeconomic status
Although still under investigation on survival 

analysis of restorations, socioeconomic status of 
patients has been shown to affect the longevity of 
restorations,30 probably motivated by the effect of 
socioeconomic determinants on dental caries. One of 
the few studies that investigated this association has 
shown, in a birth cohort study, that an unfavorable 
socioeconomic trajectory during life course is associated 
to a higher presence of subsequent unsatisfactory 
restorations.30 Authors concluded that people who 
had always lived in the poorest stratus of population 
had more restoration failures than those who lived 
in the richest layer. Similar results were observed for 
posterior restorations placed in a Dutch practice based 
research. Restorations placed in clinics localized in 
more deprived areas have shown an increased annual 
failure rate (5.6%) compared to areas considered as a 
medium (4.2%) and high (5.1%) socioeconomic status.31

On the other hand, as most of studies on survival 
of restoration are performed in specialized private 
practices or highly controlled clinical trials, a more 
favorable environment may be displayed because 
patients with a higher socioeconomic background 
usually attend these facilities,32,33 especially considering 
countries where the dental health system does not 
rely on public coverage.34

Esthetic demand 
Whereas secondary caries is considered together 

with fracture as the major reason for failure in posterior 
composite restorations,5,9 the aesthetics demands of 
patients and dentists seem to be a predominant reason 
for reinterventions on anterior composite restorations. 
Results of a recent systematic review on anterior 
restorations shows a larger number of failures related 
to aesthetics reasons in studies evaluating veneers, 
diastema closing and reanatonomization teeth as 
restorations.6 High demand for esthetic perfectionism 
is likely to result in more restorations being replaced 
for esthetic reasons. 

Operator
Regardless of the dental literature evidence on the 

longevity of restorations and on the reported causes of 
failures, probably the “operator factor”, which is seldom 
studied, plays the main role in the whole longevity 
process. Usually this “operator factor” is explained solely 
on the basis of the operator training level and accuracy 
of working, but the decision-making process may well 
be an underestimated factor and is far more complex 
and related with co-variables such as the type of practice, 
reimbursement system, patients’ views and opinions, and 
cultural aspects. In any dental conference or workshop 
it is possible to see the huge differences among dentists 
in decisions about how and when to intervene on an 
existing restoration. These differences are common even 
among dentists with similar background training, and 
differences in type of intervention recommended are 
also common. In practice based studies, differences in 
restoration longevity among dentists are considerably 
with more than 2 times higher risk for restoration failure 
among different practices.29,31

Moreover, dental schools usually do not teach 
how a composite resin restoration changes over 
time in the intra-oral environment, and how the 
“natural” degradation process evolves. Several 
restorative dentistry courses and continuous education 
activities are focused on the replacement of “ugly” 
old restoration with small and clinically insignificant 
defects by brand new and sophisticated “state of art” 
restorations. This causes in the dental students minds 
an impression that a good restoration should always be 
perfect, and look as brand new. Also criteria that are 
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used for assessing the quality of dental restorations35,36 
that are designed for identifying already small 
imperfections are not very helpful, as they may 
identify many restorations as grade ‘charlie’ (= soon 
to be replaced) that could still function without 
problems in the oral environment for years to come.

In this context, usually small signs of marginal 
degradation or marginal staining are commonly 
mistaken as secondary caries lesions. In fact, very few 
time is dedicated on teaching how to correctly diagnose 
secondary caries, and this explains the large lack of 
consensus among dentists about what is secondary caries. 
Real secondary caries in need for intervention are new 
caries lesions adjacent to restorations, with clear signs of 
cavitation and activity. Even then, incipient secondary 
caries lesions might best be treated by prevention 
instead of replacing restorations. Moreover, when an 
operative intervention is required, a repair seems to be 
the best option. As criteria for repair or replacement 
of restorations are not clear among dentists, a recent 
consensus paper has brought this to attention and 
advised a shift from ‘ in doubt, take it out’  towards ‘ 
as a last resort take it out’ after considering monitoring, 
refurbishment, and repair as the better options.11

All these factors and lack of consensus explain 
why the decision-making process on judging 
restorations is so complex and why the outcome of 
clinical evaluation of existing restorations increases 
the risk for replacement of old restorations when the 
patient change dentists.37

Restorative material and technique
It took some time before resin-based composites 

were considered as appropriate materials for restoring 
both anterior and posterior teeth. Poor wear resistance 
and mechanical strength were shortcomings of the 
first generations of dental composites, in an era when 
silver amalgam was the gold standard material for 
posterior restorations. With time, advances in resin 
phase composition (e.g. monomers with higher molecular 
weight and lower polymerization shrinkage) and 
inorganic filler particles (e.g. higher loading, lower 
size, and distinct morphologies) led to significant 
improvements in material properties. Current composites 
also have higher color stability and better optical 
properties. In this scenario, problems related to the 

selection of appropriate restorative composite for placing 
restorations is a minor problem nowadays. This does 
not mean that professional preferences and handling 
conditions, for instance, are insignificant; rather, it 
indicates that selection of restorative composites currently 
is not based on clinical performance, since the composite 
effect is only one of the many aspects influencing the 
clinical performance. In a systematic review evaluating 
the performance of posterior composites, the type of 
composite material was not identified as a significant 
risk factor for survival, as other factors were, like the 
patients caries risk and the number of surfaces.9

In a scenario where the failures due to inadequate 
selection of materials are minor, the restorative 
technique and other clinical conditions can be of 
more importance. The literature shows that increased 
cavity size (number of walls involved),9 tooth position 
(posterior teeth have to withstand higher mechanical 
loadings),9 use of a thick layer of glass-ionomer cavity 
lining,9 presence of endodontic treatment,29 absence of 
peripheral enamel approximally38 are all factors that 
might negatively affect clinical longevity. In contrast, 
often mentioned factors such as enamel beveling, use 
of rubber dam isolation, and use of direct vs. indirect 
composite have not been shown to be related to clinical 
performance. In many situations, such as in the selection 
of the bonding system, a material-dependent effect is 
also observed to interfere with clinical performance.39

Main reasons for failure

Secondary caries
As stated earlier, the two main failure causes reported 

in the literature are secondary caries and fractures. 
Considering this high prevalence of secondary caries, the 
first point that calls for attention is that this prevalence 
remains more or less the same in the last decades 
compared to the prevalence of primary caries, which 
has decreased worldwide. This is interesting and 
somewhat inexplicable, especially considering that 
the factors that cause demineralization, which are 
related to an individual behaviour misbalance on sugar 
consumption associated with local biofilm accumulation, 
are exactly the same for primary and secondary caries. 
Therefore, it can be hypothesized that several clinical 
cases that are judged as secondary caries are probably 
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only marginal defects or marginal staining. In fact, it is 
pretty common to see dentists reaching a diagnosis 
of secondary caries in need for intervention looking 
at non active caries lesions or stained margins. The 
present trend in cariology that in order to prevent pulp 
exposure, deeper caries lesions should not be excavated 
vigorously and caries detection dyes should not be used 
anymore, will result in more areas of cavity walls  with 
some remaining (residual) caries that will be harmless 
as the caries process will be stopped by the seal of the 
restoration. However, as arrested caries may become 
darker overtime, dentists should be aware that these 
darker areas around composite restorations are not 
likely signs of active carious lesions but rather signs 
of (harmless) arrested caries.

The characteristics of activity for secondary caries 
are the same as for primary caries. An active caries 
lesion in enamel is associated with a plaque retentive 
regions, presents porosity, with a rough and whitish 
surface. When due to cavitation the dentin is involved, 
an active caries lesion is humid, soft and brownish 
tissue, not resistant to mechanical removal with 
non-rotatory instruments. Therefore, clinicians should 
act only if signs of activity (progression) are seeing 
in caries adjacent to restorations, and in most cases 
the action should be non-operatory (when the lesion 
is restricted to enamel, for instance). When operatory 
intervention is needed, repair as an alternative to 
replacement should be considered.  

Fractures
Short and long term clinical studies on the 

performance of resin composite restorations5,6,9,18 have 
shown that restoration or tooth/restoration fractures 
are one of the main reasons for failure in either anterior 
or posterior teeth. Short-term fractures are usually of 
minor extension and might be an indicative of technical 
restorative issues or poor material handling. In contrast, 
long-term failures are related to fatigue of the restorative 
complex, involving both the tooth structure and 
restorative. In the oral environment, the restorations 
are constantly subjected to physical and chemical 
challenges. Chemical challenges include those from 
the humid environment, biofilm accumulation, erosive 
attacks, and dietary products. Physical challenges 
involve abrasion and the cyclic mechanical stimulation 

from chewing. Should the patient have parafunctional 
habits, the loading imposed to the restorative complex 
will be much increased. In that scenario and considering 
all physical-chemical challenges the restorative complex 
has to withstand, no restoration should be expected to 
last forever. The grater the cavity size and the composite 
volume, the greater will be the effects of fatigue in the 
long term. Although it is a common belief, no clinical 
study to date have shown that indirect composite 
restorations might be more resistant to fracture that 
direct composites. Fractures should be dealt clinically 
as a common shortcoming of restorative treatments. 

Esthetics
Failures due to aesthetic reasons are rarely reported 

in studies on posterior restorations. When anterior teeth 
are considered, importance of aesthetics dramatically 
increases.32 Generally, defects in larger restorations 
related to color mismatch and surface or marginal 
staining are easily perceived by patients, influencing 
negatively their perception. Restorations in anterior 
teeth also are frequently placed due to an aesthetic 
demand, increasing patients’ expectancy. The literature 
has shown that the increase in socioeconomic status 
elevates the search for treatments to improve dental 
aesthetics.40 In this way, the demand for replacement 
or repair of anterior composite restorations tends to 
be higher in private dental offices. It is important to 
highlight that patients’ opinion should be always taken 
in consideration in treatment planning. However, 
dentists must be careful to avoid both inductions on 
patient opinion regarding aesthetics and be inducted by 
patient requirements which can lead to more invasive 
treatments such as replacements or repairs in cases that 
can be solved with a simple new polishing of restoration. 

Future perspectives

Future studies should be focused on less technique 
sensitive materials, since properties of current 
composites seem to be adequate to provide long 
lasting results. Less technique sensitive procedures 
and materials might reduce the errors produced by the 
operators. Considering that dental caries and occlusal 
disturbances may significantly reduce the longevity of 
composite restorations, studies should be developed in 
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in real life situations like general practices or population 
based to identify all possible risk factors on material, 
tooth, patient and practice level. In addition, the cost-
effectiveness of esthetic treatments using different 
esthetic restoratives (e.g. composite vs. ceramic) should 
be considered in future studies. Finally, there are still 
questions to be answered in clinical studies, including 
the effect of mechanical loading on the development 
of caries adjacent to composite restorations, the impact 
of suboptimal photoactivation procedures and failed 
bonded interfaces on composite longevity, and if there 
is still room for materials improvement using the 
methacrylate technology. 

Conclusion

In conclusion:
Composite restorations have been shown to perform 

favourably in posterior teeth and anterior teeth

Failure behavior in anterior restorations is different 
from posterior teeth, with less secondary caries 
present and more restorations being replaced for 
esthetic appearance.

The longevity of composite restorations might 
be impaired by the lack of criteria for intervention 
on existing restorations, and by misdiagnosis of 
secondary caries.

Several risk factors on practice/operator, patient, 
and tooth/restoration level influence the longevity 
of dental restorations

Specific patient related risk factors are difficult to 
assess clinically and there is a lack of standardization.

Dentistry should place more effort on training 
dentists in how to deal with imperfect restorations.

Clinical trials should have rational control groups, 
include confounders as patient risk factors in the data 
and analysis and should use outcome parameters 
relevant for profession and patients.
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