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Abstract
Objectives The aims of this study were (i) to assess cumulative survival rates of class II resin-based composite and compomer
restorations in primary molars with a 5-year observation period and (ii) to analyze the influence of different types of anesthesia
and different localizations of the restorations in the teeth.
Methods Patient charts of a private practice for pediatric dentistry were screened for class II resin-based composite (Spectrum
TPH3) and compomer (Dyract Posterior; both Dentsply DeTrey) restorations in primary molars with a 5-year observation period
used with Adper Prompt L-Pop (3M-ESPE). One restoration per patient (age ≤ 6 years at placement) was randomly selected.
Results Two hundred sixty restorations were included (43% resin-based composites, 57% compomers). After 5 years, cumulative
survival rates were 43% for resin-based composite and 49% for compomer restorations with no statistically significant differ-
ences. There was a tendency for higher survival rates for restorations placed under N2O inhalation sedation or general anesthesia.
Distal-occlusal compomer restorations showed significantly lower survival rates (p = 0.003) as compared to mesial-occlusal
compomer restorations.
Conclusion Within the limitations of the study, we conclude that type of restorative material as well as the type of anesthesia do
not influence restoration survival rates, although restorations placed in patients receiving N2O inhalation sedation or general
anesthesia tend to perform better as compared with patients receiving no anesthesia or only local infiltration.
Clinical relevance Resin-based composite and compomer restorations show similar survival rates of more than 43% (annual
failure rates less than 11.5%) after 5 years for restoration of primary molars.
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Introduction

Dental caries is one of the most prevalent diseases worldwide
affecting 2.3 billion adults and 560 million children (around
29% of the children worldwide) [1]. Considering the situation
in Germany, 11.4% of the 3-year-old children and 29% of the

6 to 7-year-old children require dental treatment mostly due to
caries [2]. The most important principle in contemporary con-
servative dentistry is the prevention of carious lesion develop-
ment or progression [3]. Whenever prevention fails, further
treatment of carious lesions is mandatory and cavitated lesions
have to be treated using restorative materials [4].

In recent years, there has been an increasing demand for
esthetic restorative materials, also for application in pediatric
dentistry, where parents tend to favor tooth-colored restorative
materials for their children [5, 6]. On the contrary, the use of
amalgam, which is known for its high durability [7] and which
has been used for decades in the restorative treatment of pri-
mary teeth [8], has decreased in industrialized countries over
the last 20 years due to esthetic and environmental concerns
[9–11]. This is in accordance with the Minamata Convention
on Mercury, whose major goal is the general reduction of the
release of mercury and mercury compounds into the
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environment [11]. In addition, the European Parliament and
Council passed a regulation declaring that dental amalgam for
primary teeth, children under 15 years, and pregnant or
breastfeeding women shall not be used any longer, Bexcept
when deemed strictly necessary by the dental practitioner
based on the specific medical needs of the patient^ [12].

In early childhood, primary teeth play an important role
beyond masticatory functions, e.g., during linguistic develop-
ment or in maintaining space for permanent teeth. Problems in
primary teeth often lead to severe problems for the child lead-
ing to distress and psychological consequences or inability to
chew or speak properly [13]. Therefore, it is crucial to con-
serve primary teeth until their physiological exfoliation when-
ever this is possible [14–16]. Stainless steel crowns are a reli-
able option for restoration of primary teeth either after con-
ventional caries excavation or using the Hall technique, where
cementation of the crown is performed without local anesthe-
sia, caries removal, or tooth preparation [17, 18]. Resin-based
composite and polyacid-modified resin composite
(Bcompomer^) materials may be the materials of choice for
restoration of small- to medium-sized cavities showing suffi-
cient biological, mechanical, and esthetic properties for use in
pediatric dentistry [19, 20]. The first compomer material has
been introduced in 1993 (Dyract; Dentsply DeTrey GmbH,
Konstanz, Germany). The term compomer was chosen due
to the composition of the restorative material combining
chemistry of resin-based composites and glass-ionomer ce-
ments [21].

Different studies have been published considering survival
rates of restorative materials in recent years. A recent review
from 2018 comparing different restorative materials for spe-
cific indications showed that stainless steel crowns are the
most reliable and durable restorations, but the use of these
restorations should be carefully considered as especially in
smaller class I and II lesions often more sound tooth structure
has to be removed compared to adhesive materials [22].

Regardless of the material used, the correct application
technique is essential for the longevity of the restoration
[23]. Especially in case of adhesive materials such as resin-
based composites and compomers cooperation of the child
and sufficient moisture control is crucial for the success of a
restoration [22]. Thereby, the quality of technique-sensitive
restorative treatment procedures may benefit from general an-
esthesia or N2O inhalation sedation [24]. These procedures
sometimes become necessary in patients with low compliance
and extensive treatment need, i.e., in cases of children suffer-
ing from disabilities [25], in severe cases of early childhood
caries (ECC), or for the treatment of patients with behavior
problems or inability to cooperate [26–28]. N2O is an inor-
ganic and colorless agent non-irritating to tissues and is con-
sidered to be the most commonly used inhalation agent for
sedation in dentistry [29]. It provides minimal and moderate
sedation for anxious dental patients as well as a high level of

safety [29]. In contrast, general anesthesia leads to a reversible
but complete loss of consciousness [30].

The aim of the present study was to retrospectively exam-
ine the longevity of class II resin-based composite and
compomer restorations for primary molars applied in private
pediatric practice (Regensburg, Germany) with a 5-year ob-
servation period. Hereby, a resin-based composite and
compomer material placed in Bimmobilized^ (N2O inhalation
sedation or general anesthesia) and Bnot immobilized^ (only
local infiltration or no anesthesia) patients were compared and
the relationship between longevity of the restoration and im-
mobilization of the patient, the location (mesial-occlusal, dis-
tal-occlusal) of the restoration in the tooth, and the caries sta-
tus of the patient at the time of treatment were analyzed.

The null hypothesis tested was that the survival rates of
restorations are independent of the type of restorative material,
immobilization of the patient, localization of the restoration in
the tooth, and caries status at the time of treatment.

Materials and methods

Patient selection

All included restorations were placed by two pediatric dentists
in a private dental practice in Regensburg, Germany, between
2004 and 2006. Patients’ age had to be 6 years or younger
when the restoration was placed. A list with all relevant res-
torations was prepared from the electronic patient charts in the
dental practice.

Inclusion criteria All mesial-occlusal and distal-occlusal class
II restorations in the private practice on first or second primary
molars with primary caries placed during the abovementioned
time span were included in the study. No specific cohort from
this patient pool was chosen. For a single patient, only one
restoration was assessed. When a patient received more than
one restoration being in accordance with the inclusion criteria,
one restoration was randomly selected: a box with paper
sheets containing the respective tooth numbers was prepared
from which one note was randomly selected.

Intact restorations in teeth which physiologically exfoliated
within the first 3.5 years were excluded from the analysis. A
restoration was classified as intact, whenever there was no
replacement of the restoration within the 5-year observation
period.

Exclusion criteria Reasons for exclusion of restoration were
observation period (from the placement of the restoration to
the last examination in the private practice) less than 5 years,
missing recall after treatment or further treatment in a different
practice.
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A master form for every chosen restoration was generated
containing all necessary information given so far. If further
information was required, the electronic database of the prac-
tice was further screened.

Patients were subdivided into the following groups: no
anesthesia, local infiltration anesthesia, N2O inhalation seda-
tion, local infiltration together with N2O inhalation sedation,
and general anesthesia. N2O inhalation sedation was per-
formed by the treating dentist with an N2O-O2 mixture con-
taining 50% O2 or more. Treatment under general anesthesia
was performed in cooperation with a specialist in anesthesia
using a combination of Sevorane (AbbVie, Ludwigshafen,
Germany), Propofol (MTC Fresenius Kabi, Bad Homburg,
Germany), and O2.

These groups were combined into two categories due to
similar behavior patterns during treatment: A1 (Bnot
immobilized^; only local infiltration anesthesia or no anesthe-
sia at all) and A2 (Bimmobilized^; N2O inhalation sedation
alone or together with local infiltration or general anesthesia).

In addition, patients were subdivided into two groups ac-
cording to carious teeth before the time of treatment: C1 (1–6
carious teeth) and C2 (more than 6 carious teeth).

The study proposal was approved by the Ethics Committee
of the University of Regensburg (10101-0010, Feb 19, 2010).
Patient-related data were pseudonymized and treated strictly
confidentially.

Restorative materials

Materials for the restoration of lesions were the resin-based
composite Spectrum TPH3 (Dentsply DeTrey GmbH,
Konstanz, Germany) and the compomer Dyract Posterior
(Dentsply DeTrey GmbH, Konstanz, Germany). Both mate-
rials were used in combination with the same adhesive system
(one-step all-in-one self-etch adhesive Adper Prompt L-Pop;
3M-ESPE, Seefeld, Germany). Restorative materials were
placed according to the manufacturer’s instructions.
Compomer restorations were covered entirely by the obliga-
tory health insurance, whereas for the resin-based restorations,
additional payment from the patients was charged. The deci-
sion for one of the two materials was made by the parents after
a detailed explanation, whereby both materials were recom-
mended as suitable restorative materials for treatment of the
carious lesions.

Treatment procedures

The decision for the respective kind of anesthesia was made
by the treating dentist based on the compliance of the patient
during the treatment and in agreement with the parents. After
the respective kind of anesthesia was given, caries was exca-
vated using a tungsten carbide round bur and class II cavity
preparation was performed using diamond burs. Whenever

possible, rubber dam isolation was performed. In cases in
which rubber dam placement was not possible, moisture con-
trol and a dry operative field were accomplished by using
cotton rolls and a saliva ejector. After placing a metal matrix
(Matrix band, Hahnenkratt, Königsbach-Stein, Germany), a
wedge (Luciwedges Classic, Kerr Dental, Rastatt,
Germany), enamel, and dentin were etched for 30 and 20 s,
respectively, by means of 35% phosphoric acid gel and thor-
oughly rinsed with water spray. Cavities were carefully dried
and Adper Prompt L-Pop (3M ESPE) was used according to
the instructions of the manufacturer followed by light poly-
merization for 20 s (Smartlite PS; Dentsply DeTrey; 950 mW/
cm2, 19 J/cm2, manufacturers’ information). Afterwards, the
respective restorative material was applied in increments with
a maximum thickness of 2 mm for one increment with each
increment being light-polymerized for 20 s. After removal of
the matrix band, another light-polymerization step was per-
formed. After polymerization, correct occlusion was ensured
followed by finishing and polishing of the restorations.

Data treatment

Frequency tables as well as medians with neighboring quar-
tiles were generated. The Kaplan-Meier procedure was ap-
plied for survival analysis followed by log-rank, Breslow,
and Tarone tests for determination of significant differences
among survival curves. Statistical evaluation was performed
using the χ2 test. Level of significance was set as α = 0.05.
Annual failure rates (AFR) were calculated. SPSS version 25
was used for statistical analysis (SSPS Inc., Chicago, MI,
USA).

Results

Restorations and immobilization conditions

Two hundred sixty restorations placed from 2004 to 2006 in
260 individual patients with a median (25–75% quantiles) age
at treatment of 5.0 (4.1–5.4) years were assessed, comprising
43% resin-based composite and 57% compomer restorations.
Fifty-four percent of all restorations were applied by practi-
tioner A, while 46% were applied by practitioner B with no
significant difference (p > 0.05) between the two practitioners
(χ2 test). Forty-nine of the patients were male, and 51% were
female. There was no significant difference (p > 0.05) regard-
ing the sex of patients and dentist distribution for both mate-
rials. When restorative therapy was performed, 115 out of 260
patients showed seven or more carious teeth. Regarding a
number of carious teeth per patient, there was no significant
difference (p > 0.05) among both restorative materials.

Considering the distribution of the selected teeth, in the
resin-based composite group tooth, 84 was treated most
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frequently (24%) followed by tooth 74 (20%). In the
compomer group, tooth 74 was treated most frequently
(21%) followed by tooth 84 (18%). There was no significant
difference (p > 0.05) for tooth distribution comparing both
restorative materials.

Sixty-one percent of the restorations were localized distal-
occlusal, whereas 39% were localized mesial-occlusal.
Considering the resin-based composite restorations, 63% were
localized distal-occlusal and 37% mesial-occlusal, while in the
case of the compomer restorations, 60% were distal-occlusal
and 40% mesial-occlusal. There was no significant difference
(p > 0.05) considering localization for both materials.

Considering the type of immobilization, 34% of all 260
restorations were in group A1 (no or only local infiltration
anesthesia) and 66% were in group A2 (N2O inhalation seda-
tion alone or together with local infiltration, or general anes-
thesia). Within the resin-based composite group, 32% of the
restorations were in group A1 and 68% were in A2, while
within the compomer group, 36% were in A1 and 64% in
A2. There were no significant differences (p > 0.05) consider-
ing immobilization status of patients receiving either
compomer or composite restorations.

Of the 145 (56%) patients showing 6 or less carious teeth,
55% were not immobilized during treatment (A1), whereas
45% were immobilized (A2). Considering patients showing
more than six carious lesions (n = 115; 44% of all patients),
91% were immobilized during treatment (A2), whereas only
9% were not immobilized (A1). All 8 (3%) patients showing
more than 14 carious lesions before treatment were in A2.

Cumulative survival rates for resin-based composites
and compomers

Cumulative survival rates for resin-based composite restora-
tions were 46% after 3.5 years and 43% after 5 years (AFR
15.4% and 11.4%), respectively, while they were 57% and
49% for compomer restorations after the same observation
periods (AFR 12.2% and 10.2%). From the resin-based com-
posite restorations, 50% survived 3.1 years, while from the
compomer, 50% survived 4.7 years (Fig. 1a). There was no
significant difference (p > 0.05) considering cumulative sur-
vival between both restorative materials (Fig. 1a). In addition,
there were no statistically significant differences (p > 0.05)
considering cumulative survival rates of all restorations, com-
posite restorations, or compomer restorations in between the
two pediatric dentists (data not shown).

Cumulative survival rates for immobilized and not
immobilized patients

Cumulative survival rates were 49% after 3.5 years and 39%
after 5 years for patients who had not been immobilized (A1)
(AFR 15.5% and 12.2%), while they were 55% and 50% after

3.5 and 5 years, respectively, for patients who had been
immobilized (A2) (AFR 12.8% and 10%). In not immobilized
patients, 50% survived 3.2 years. In immobilized patients,
50% survived > 5 years (Fig. 1b). There was no significant
difference (p > 0.05) considering cumulative survival of resto-
rations subdivided into immobilized and not immobilized pa-
tients, although there was a tendency for higher cumulative
survival rates for immobilized patients (Fig. 1b).

For not immobilized patients, cumulative survival rates for
resin-based composite restorations were 44% and 36% after
3.5 and 5 years (AFR 16% and 12.8%), respectively, while
they were 52% and 41% for compomer restorations (AFR
13.7% and 11.8%) (Fig. 2a). Fifty percent of the resin-based
composite restorations survived 3.1 years, while 50% of the
compomer restorations survived 3.9 years. There was no sig-
nificant difference for both materials (p > 0.05) (Fig. 2a).

For immobilized patients, cumulative survival rates for
resin-based composite restorations were 47% and 46% after
3.5 and 5 years (AFR 15.1% and 10.8%), respectively, while
they were 60% and 53% for compomer restorations (AFR
11.4% and 9.4%). Fifty percent of the resin-based composite
restorations survived 3.1 years and 50% of the compomer
restorations survived > 5 years (Fig. 2b). There was no signif-
icant difference (p > 0.05) for both materials (Fig. 2b).

Cumulative survival rates for distal-occlusal
and mesial-occlusal restorations

For distal-occlusal restorations, cumulative survival rates were
42% and 37% for resin-based composite restorations after 3.5
and 5 years (AFR 16.6% and 12.6%), while they were 48%
and 38% after 3.5 and 5 years for compomer restorations
(AFR 14.9% and 12.4%). Fifty percent of the resin-based
composite restorations survived 2.5 years, while 50% of the
compomer restorations survived 3.2 years. There was no sig-
nificant difference (p > 0.05) comparing distal-occlusal resto-
rations subdivided into resin-based composite and compomer
restorations (Fig. 3a).

For mesial-occlusal restorations, cumulative survival rates
were 53% and 51% after 3.5 and 5 years for resin-based com-
posite restorations (AFR 13.4% and 9.8%), while they were
70% and 65% for compomer restorations (AFR 8.6% and
7.0%). Fifty percent of the resin-based composite restorations
survived > 5 years. Also from the compomer restorations,
50% survived > 5 years (Fig. 3b). There was no significant
difference (p > 0.05) in mesial-occlusal restorations when
comparing resin-based composite and compomer restorations
(Fig. 3b).

However, there was only a significant difference (p =
0.003) for compomer restorations only comparing distal-
occlusal and mesial-occlusal localization with significantly
lower survival rates for distal-occlusal restorations. This was
also found for either of the two treating dentists.
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Cumulative survival rates in dependency of total
carious teeth

Cumulative survival rates for patients showing 1–6 carious
teeth were 39% and 34% after 3.5 and 5 years for resin-
based composite restorations (AFR 17.4% and 13.2%), while
they were 58% and 47% after 3.5 and 5 years for compomer
restorations (AFR 12% and 10.6%). Fifty percent of the
resin-based composite restorations survived 2.4 years,
while 50% of the compomer restorations survived 4.5 years.
There was no significant difference (p > 0.05) in cumulative
survival rates of resin-based composite and compomer res-
torations for patients showing 1–6 carious teeth, although
there was a tendency for higher survival rates for compomer
restorations (Fig. 4a).

For patients showing more than 6 carious teeth, cumulative
survival rates for resin-based composite restorations were
56% and 54% after 3.5 and 5 years, respectively, while they

were 55% and 52% for compomer restorations after 3.5 and
5 years, respectively. Fifty percent of the resin-based compos-
ite and compomer restorations survived more than 5 years.
There was no significant difference for both materials
(p > 0.05) (Fig. 4b).

There were no significant differences (p > 0.05) when com-
paring resin-based composite and compomer restorations in
both groups, although for resin-based composite restorations,
there was a tendency for higher survival rates in patients
showing more than 6 carious lesions compared to patients
showing 1–6 carious teeth.

Discussion

In the present study, the survival rates of resin-based compos-
ite and compomer restorations in primary molars with and
without immobilization were compared in a retrospective

Fig. 1 Results of survival analysis: cumulative survival (solid lines) including 95% confidence limits (dotted lines) of a compomer (blue) and resin-based
composite (red) restorations and b restorations placed in immobilized (blue) and not immobilized (red) patients, irrespective of all other parameters

Fig. 2 Results of survival analysis: cumulative survival (solid lines) including 95% confidence limits (dotted lines) for compomer (blue) and resin-based
composite (red) restorations applied on a not immobilized patients and b immobilized patients, irrespective of all other parameters

Clin Oral Invest (2020) 24:141–150 145



approach. To the best of our knowledge, our study is the first
to directly compare survival of resin-based composite and
compomer restorations for treatment of primary molars de-
pending on the state of immobilization of the patients.

Although the restorations were placed more than 10 years
ago (between 2004 and 2006), the results are still relevant as
the resin-based composite, the compomer, and the adhesive
are still available on the market and thus apparently used in
clinical practice.

In order to create independent examination units, one res-
toration per patient was chosen as Bthe performance of multi-
ple restorations placed in one subject cannot be considered
independent from one another since the influence of the indi-
vidual subject may play a crucial role^ [31].

Different retrospective studies comparing survival rates of
dental materials have been published in recent years [32, 33].
Limitations of retrospective studies in comparison to

prospective clinical trials may be the lack of exact parallel
study design, incomplete standardization, and missing de-
tailed baseline data [34, 35]. In addition, in our study, no
information for reason of the failure of restoration was sys-
tematically provided in the patient files. This is considered to
be a drawback of the retrospective design compared to a pro-
spective design. Besides, no information considering the com-
pliance status of patients were available in the patients’ files.
Although randomized prospective clinical trials are generally
recognized to provide the highest level of evidence, they
should not be automatically regarded as superior compared
to retrospective studies [36]. A detailed description of the
design of the respective studies is considered to be more im-
portant than the labels prospective or retrospective [36].
Different studies showed the value of retrospective studies
for evaluation of clinical parameters [37, 38]. In this study,
the restorations were applied by two pediatric dentists

Fig. 4 Results of survival analysis: cumulative survival (solid lines)
including 95% confidence limits (dotted lines) for compomer (blue) and
resin-based composite (red) restorations localized in patients with a 1–6

carious teeth and b more than 6 carious teeth before treatment,
irrespective of all other parameters

Fig. 3 Results of survival analysis: cumulative survival (solid lines) including 95% confidence limits (dotted lines) for compomer (blue) and resin-based
composite (red) restorations localized a distal-occlusal and b mesial-occlusal, irrespective of all other parameters

146 Clin Oral Invest (2020) 24:141–150



working exactly according to the same standardized treatment
protocols with no statistically significant different results con-
sidering cumulative restoration survival between the two prac-
titioners. Considering clinical survival rates, prospective stud-
ies may yield to better results as compared to retrospective
studies. For example, Bücher et al. found lower survival rates
of composite restorations for the treatment of children for their
retrospective study compared to results observed in clinical
prospective studies [39]. Apparently, both, prospective and
retrospective studies, have their own merits and the combina-
tion of both may lead to better understand the clinical
situation.

Comparison of resin-based composites
and compomers for restorations of primary teeth

The present study showed no statistically significant different
cumulative survival rates of resin-based composites and
compomers for the restoration of primary molars, which is
consistent with the results of different prospective studies
[40–42]. Alves dos Santos et al. showed cumulative survival
rates of 83% for compomers and 80% for composites (class I
and II restorations) after 4 years of observation with no signif-
icant differences between both materials [40]. Likewise, Attin
et al. found no significant differences between class II
compomer and resin-based composite restorations over a 3-
year observation period (cumulative survival rates of 80% for
compomers and 86% for resin-based composites) [41]. Hse
and Wei found no statistically significant difference consider-
ing cumulative survival rates of class I and II compomer and
resin-based composite restorations over a 1-year observation
period, but they found a statistically significant difference for
marginal discoloration and wear with the compomer restora-
tions being inferior to the composite restorations [42]. They
placed the restorations according to the respective manufac-
turers’ instructions where an etching step is only recommend-
ed in the case of the composite material [42]. However, dif-
ferent studies showed that enamel etching also enhances the
quality of marginal adaptation and leads to a reduction of
microleakage when used in combination with compomers
[43, 44]. In the present study, cavity preparation was identical
for resin-based composites and compomers containing an
etching step for both materials before applying the adhesive
in order to ensure optimal conditions for bothmaterials. Adper
Prompt L-Pop was used as an adhesive in the present study.
Although Adper Prompt L-Pop does not require a separate
etching step, here cavities were etched with phosphoric acid.
While it is known from the literature that selective enamel
etching using phosphoric acid leads to improved marginal
adaptation on the enamel side [45], it is nowadays also known
that dentin etching in combination with self-etch adhesives
might lead to lower marginal quality in dentin (marginal in-
tegrity for dentin described as percentage of the entire margin

length 35–42% for total-etch compared to 74–82% when used
without dentin-etching) [46]. However, in clinical practice, it
is not always possible to selectively etch the enamel due to
oftentimes small cavities or thin enamel layers of primary
teeth. Therefore, it had been decided to etch both, enamel
and dentin, beginning application of the etching gel at the
outer enamel surface. This way, an etching time of 30 s for
enamel and around 20 s for dentin resulted. As this procedure
was done in the same way for both restorative materials, the
resin-based composite and the compomer material, survival
rates of both materials were influenced in the same way.

The better results found in the aforementioned prospective
studies considering clinical survival rates may be explained by
the exclusion of patients showing more than two carious le-
sions as this might have increased the success of restorations
due to lower general caries risk [40, 41]. In the present study,
in contrast, 115 out of 260 patients showed seven or more
carious lesions indicating high caries risk which may be the
cause for lower survival rates. Besides, in the study performed
byAlves des Santos et al. [40], mostly class I restorations were
examined for which in general higher survival rates have been
shown as compared to class II restorations [47–49].

Compared to retrospective studies, survival longevity re-
sults of the present study are partly consistent [50, 51], where-
as one study showed higher survival rates [52]. Varpio et al.
[50] showed cumulative survival rates of 86% for resin-based
composites after 1 year compared to 88% in the present study.
The study of Papathnasiou et al. [51] showed a 50% survival
duration of 2.9 years for resin-based composites in compari-
son to 3.1 years obtained in our study. Another retrospective
study comparing the longevity of resin-based composites,
resin-modified glass ionomer cements, and conventional glass
ionomers for class I and II restorations of posterior primary
teeth found statistically significant differences between the
three materials in favor of resin-based composites [52]. After
4 years of follow-up, survival rates were 62% for resin-based
composites compared to 46% in our study [52].

Compared to amalgam restorations for treatment of prima-
ry teeth, survival rates of compomer and composite materials
obtained in the present study were lower [49, 53]. This might
be due to the higher technique sensitivity of resin-based com-
posite and compomer materials compared to amalgam. In ad-
dition, again the prospective approach may be accounted for
the better results.

Papathanasiou et al. showed survival rates of 68% for stain-
less steel crowns after 4 years compared to 40% for composite
restorations [51]. Another study examined survival rates of
multi-surface composite restorations compared to stainless
steel crowns on primary molars placed by dental students in
a dental clinic [54]. Stainless steel crowns showed higher sur-
vival rates compared to composite restorations with failure
rates of 1.5% for stainless steel crowns compared to 21% in
case of two- and three-surface composite restorations after
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3 years [54]. A systematic review investigating longevity of
primary teeth restorations found total success rates of 79.3%
for composite restorations, 91.2% for compomer restorations,
and 96.1% for stainless steel crowns [22]. The authors point
out that the calculation of the total success rate not considering
the evaluation period might be a limitation of these results
[22].

Cumulative survival rates for immobilized and not
immobilized patients

As a second major outcome, the present study showed that no
significant difference in survival rates was shown for treat-
ment of immobilized compared to not immobilized patients,
but still, there was a tendency for higher survival rates for
restorations performed on immobilized patients, although sig-
nificantly more patients showing severe caries history (seven
or more carious lesions) were treated under immobilization.
This may be explained by the more favorable working condi-
tions for the practitioner in case of immobilized patients being
independent of the patients’ cooperation during treatment fa-
cilitating important factors for restorative therapy such as
moisture control. Eidelman et al. compared the quality of res-
torations and recurrence of caries in 65 children with ECC
who had dental treatment under general anesthesia or sedation
(Hydroxyzine in combination with N2O) [26]. The re-
examination was performed after 6 to 24 months.
Restorations placed under general anesthesia showed signifi-
cantly better clinical results (modified Cvar and Ryge index
considering marginal adaptation, anatomic form, and second-
ary caries [55]) compared to restorations performed under
sedation [26].

Cumulative survival rates for distal-occlusal
and mesial-occlusal restorations

For resin-based composite restorations, no significant differ-
ences of cumulative survival rates could be observed between
both localizations, whereas for compomer restorations, distal-
occlusal restorations showed significantly lower survival rates
compared to mesial-occlusal restorations (p = 0.003). This is
in accordance with another study [56], where distal-occlusal
compomer and resin-modified glass-ionomer cement restora-
tions of primary teeth showed significantly higher failure rates
compared to mesial-occlusal restorations. One general diffi-
culty with distal-occlusal restorations may be the more diffi-
cult accessibility of the distal compared to the mesial box
which hampers procedures such as caries excavation, place-
ment of the matrix band, and conditioning requiring higher
caution when performing distal restorations. Furthermore,
light polymerization of restorations might be hampered to a
greater extent for more distal cavities. Accordingly, Bhatt et al.
showed that more energy was delivered to anterior as

compared to posterior restorations which might be due to the
more difficult accessibility of posterior restorations, e.g., due
to the size of the dental curing light [57, 58].

Cumulative survival rates in dependency
of the number of carious teeth before treatment

Patients were subdivided into two groups according to the
number of carious teeth in the whole dentition (group C1
showing 1–6 carious teeth, group C2 showing more than 6
carious teeth before treatment). Although there were no sig-
nificant differences between resin-based composite and
compomer restorations comparing both groups, there was a
tendency for higher survival rates in the case of resin-based
composite restorations for patients showing more than 6 car-
ious teeth compared to patients showing 1–6 carious teeth
(34% vs. 54% after 5 years for C1 and C2, respectively).
This might be explained by the way of treatment in both
groups. As stated earlier, of the 123 (47%) patients showing
more than six carious teeth, 92% were immobilized during
treatment, whereas only 8% were not immobilized, while in
the case of the patients showing 1–6 carious lesions, 55%
were not immobilized and 45% were immobilized. The more
favorable conditions (e.g., better moisture control) for the
practitioner in immobilized patients might explain the tenden-
cy for higher survival rates for resin-based composite restora-
tions in patients showing more than 6 carious teeth. In addi-
tion, for patients showing 1–6 carious teeth, there was a ten-
dency for higher survival rates for compomer restorations
compared to resin-based composite restorations (34% vs.
47% after 5 years). A recently published review comparing
different restorative materials showed higher overall success
rates for compomer restorations (91.2%) compared to com-
posite restorations (79.3%) in primary teeth [22]. The authors
conclude that this might be due to the higher technique sensi-
tivity of resin-based composites compared to other materials
such as glass-ionomers, resin-modified glass ionomers, or
compomers [22], which might be a problem, e.g., in children
showing low compliance making factors such as moisture
control more difficult. This might explain the tendency for
lower cumulative survival rates of resin-based composite res-
torations compared to compomer restorations in patients
showing 1–6 carious teeth in our study. As in the group show-
ing 1–6 carious lesions, less patients were immobilized com-
pared to the group showing more than 6 carious lesions (45%
vs. 92%, respectively), conditions for the practitioners in the
group showing 1–6 carious lesions might have been more
difficult compared to the group with more than 6 carious le-
sions. Apparently, the lower immobilization rate might have
contributed to the tendency for lower survival rates of the
probably more technique sensitive resin-based composites
compared to the compomers.
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Conclusions

We conclude that resin-based composites as well as
compomers do not show different clinical performance in
the treatment of primary molars with and without immobili-
zation of the patient during restorative therapy showing cumu-
lative survival rates of more than 43% (and annual failure rates
of less than 11.5%) after 5 years. However, there was a ten-
dency for better survival rates for restorations placed in
immobilized patients. Distal-occlusal compomer restorations
showed significantly lower survival rates compared to mesial-
occlusal compomer restorations.

In conclusion, both, resin-based composites and
compomers, are suitable restorative materials for use in
immobilized and not immobilized patients with similar 5-
year survival in pediatric dentistry.
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