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Abstract
Purpose: The aim of the study was to assess the clinical perfor-

mance of a compomer restorative material (Dyract, DeTrey/
Dentsply) for the restoration of Class II cavities, extended into
dentin in primary teeth.

Methods: The sample of the study consisted of 25 patients with
68 restored cavities. The restorations were evaluated with the modi-
fied Ryge criteria at baseline and after 6, 12 and 24 months.
Examination was clinical, radiographic, and observation of cast
replicas under scanning electron microscope (SEM).

Results: After 24 months, 100% of the restorations were re-
tained, 3% presented bulk fractures, and 6% developed secondary
caries at cervical margins. After 24 months, there was a signifi-
cant reduction in marginal integrity while there was only slight
change in anatomic form.  Proximal contact was defective in 6%
of the restorations and 8% showed marginal discoloration. SEM
evaluation revealed a generalized occlusal and scattered marginal
wear with no marginal gaps.

Conclusion: The compomer presented acceptable clinical
 performance in Class II restorations of primary teeth after 24
months in service.(Pediatr Dent 21:232-235, 1999)

Recent developments in dental materials technology of-
fers a new category of light cured resinous restoratives,
the polyacid-modified resin composites, known as

compomers. These are resin composites containing acid-modi-
fied monomers and basic glass filler particles1 which in an
aqueous environment absorb water and undergo a slow rate
diffusion-driven acid-base reaction, leading to a salt formation
gradient at the uppermost material surface.2 Compomers dem-
onstrate improved physical, chemical and mechanical
properties, and better wear resistance than traditional, rein-
forced and resin-modified glass ionomers3,4, but are still inferior
in these properties compared to conventional resin composites.5

Nevertheless, compomers were introduced for the treatment
of Class I and Class II lesions in the primary dentition due to
the fluoride releasing potential, the bonding capacity with
enamel and dentin, without the need of acid etching, and the
simple handling properties.

A limited number of clinical studies of the efficiency of
compomers in restoring Class I and II carious lesions in pri-
mary teeth has been published with contradictory findings.6-8

The aim of the present study was to evaluate the perfor-
mance of a compomer restorative material in Class II
restorations in primary molars, based on clinical assessment,
radiographic examination and indirect evaluation criteria.

Methods
Twenty five children six to nine years old (7.5 years mean age),
in a private pediatric dentistry practice participated in this clini-
cal study. The purpose and the clinical procedure of the study
were  explained and parental consent forms were completed.
The children were under a preventive program including
diet consultation, oral hygiene instructions, topical fluoride
applications, and recall every six months. The children selected
for the study had primary carious lesions extending into
dentin, in vital first or second primary molars, requiring Class
II restoration. A total number of 68 lesions, 46 in first and
22 in second molars, were treated. No more than four
compomer restorations were placed per patient, divided one
per quadrant with the antagonist teeth being intact or restored
with amalgam.

The compomer restorations were placed by two experienced
pediatric dentists under a strict protocol. A pilot study was
performed for inter-operator calibration regarding case selec-
tion, cavity preparation and filling procedure of the material.
All restorations were placed under rubber dam isolation. Cari-
ous dentin was removed and a conventional Class II cavity
design according to Black’s principles was used. The bucco-
lingual width of the cavities was one third to one half of the
inter-cuspal distance and the gingival wall was placed above the
cemento-enamel junction. Enamel margins were not beveled.
Contoured stainless steel matrix bands and wooden wedges
were used. In a few deep cavities, a small amount of a calcium
hydroxide liner (Dycal, DeTrey/Dentsply, Konstanz, FRG) was
applied at the axial and/or pulpal cavity walls. Dyract PSA
Primer/Adhesive and Dyract restorative (DeTrey/Dentsply,
Konstanz, FRG) were used to restore the cavities.

The primer was placed according to the manufacturer’s in-
structions. The restorative material was applied in two
incremental layers; the first layer filled the proximal box, while
the second layer filled the rest of the cavity. Each layer was
photopolymerized for 40 seconds with Elipar Visio II unit
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(ESPE GmbH, Seefeld, FRG) emitting 650 mW/cm2 light in-
tensity as measured with a curing radiometer (Model 100,
Demetron Research Corp., Danbury, CT). Following removal
of the matrix band and wedge, the buccal and lingual
margins of the proximal box received 40 seconds additional
photopolymerization. The restorations were finished using
12-fluted carbide finishing burs (Jet Beavers, Morrisburg,
Ontario, Canada) under water-spray and polished with the
Enhance System (L.D. Caulk/Dentsply Int., Milford, DE,
USA).

Evaluation of the restorations was performed at baseline (one
week post insertion) and after 6, 12, and 24 months by two
independent calibrated evaluators. When disagreement be-
tween the two evaluators occurred, a consensus was obtained.
Evaluation included clinical assessment, bitewing radiographic
examination, and indirect evaluation of representative cast rep-
licas, randomly chosen at each recall.

The clinical assessment was based on modified Ryge crite-
ria9 to assess retention, bulk fracture of the restorative material,
anatomic form, marginal integrity, proximal contact, marginal
discoloration, secondary caries, and post-operative sensitivity.
The radiographic examination was performed at baseline,
12 months, and 24 months, to evaluate the presence of
secondary caries. For anatomic form, marginal integrity, proxi-

mal contact, and marginal discoloration the restorations were
rated as A=indicating a clinically ideal condition, B=indicating
an acceptable condition, and C=indicating an unacceptable
condition considered as failure. Retention, bulk fracture post-
operative sensitivity and secondary caries were ranked as A or
C corresponding to the absence or presence of these criteria.

For the indirect investigation of the cast replicas, impres-
sions were taken from representative restorations at baseline,
6, 12, and 24 months with a polyvinylsiloxane impression
material (Reprosil HF, DeTrey/Dentsply, Kostanz, FRG) and
epoxy replicas (Araldit, Ciba-Geigy, Basel, Switzerland) were
produced. The replicas were gold coated and the occlusal sur-
faces were subjected to qualitative examination regarding wear
and marginal integrity, under a scanning electron microscope
(SEM, 515 Phillips, Eidhoven, The Netherlands).

The results of the clinical assessment of the restorations were
subjected to statistical analysis by x2 -test at a 95% level of
significance.

Results
All 68 original restorations (100%) were evaluated at six
months, 64 restorations (94%) were examined at 12 months,
and 55 (81%) were examined at 24 months. Five out of thir-
teen restorations not available for examination at 24-month
recall, were on teeth naturally exfoliated and eight restorations

Fig 2.  Occlusal wear of a restoration and micro-fractures on the surface
(12-month examination, SEI, 40x).Fig 1. Occlusal surface of a restoration demonstrating marginal wear

(six-month examination, secondary electron image (SEI), 100x).

Criteria Baseline 6-months 12-months 24-months
A           B          C A           B          C A           B          C A           B          C

Retention 100% 0% 0% 100% 0% 0% 100% 0% 0% 100% 0% 0%

Bulk Fracture 100% 0% 0% 100% 0% 0% 100% 0% 0% 97% 0% 3%

Anotomic
form 100% 0% 0% 81% 19% 0% 62% 38% 0% 61% 39% 0%

Marginal
integrity 100% 0% 0% 80% 20% 0% 56% 44% 0% 56% 44% 0%

Approximal
contact 100% 0% 0% 97% 3% 0% 94% 6% 0% 94% 6% 0%

Marginal
discoloration 100% 0% 0% 100% 0% 0% 93% 7% 0% 93% 7% 0%

Secondary
caries 100% 0% 0% 100% 0% 0% 94% 0% 6% 94% 0% 6%

Table1.  Results From the Clinical Assessment of the Restorations



234    American Academy of Pediatric Dentistry Pediatric Dentistry – 21:4, 1999

were on patients not available for examination.  Results from
the clinical assessment are summarized in Table 1.

All of the restorations were retained and were still in func-
tion after 24 months. Bulk fractures at the isthmus occurred
in 3% of the restorations.  Anatomic form showed slight evi-
dence of change in 38% of the restorations and this occurred
between the 6-month and 12-month periods.  After 24 months
there was a significant reduction in the marginal integrity with
44% of the restorations having some crevice formation.

Proximal contact was defective in six percent of the resto-
rations, and 8% showed some marginal discoloration.  Six
percent of the restorations exhibited secondary caries at 24
months as determined by clinical and radiographic examina-
tion. In all cases, secondary caries developed adjacent to cervical
margins.  None of the patients complained of post-operative
sensitivity.

The overall failure rate was calculated as the percentage of
restorations requiring replacement due to secondary caries or
bulk fracture relative to restorations evaluated at each recall.
Failure rates were 0% after 6 and 12 months and 10% at 24.
Failure rates were evenly distributed among operators and oc-
curred similarly in first and second primary molars.

The indirect evaluation of restoration replicas by SEM re-
vealed characteristic wear patterns at the time intervals tested.
Some degree of scattered marginal wear of restorations was
noted at six months (Fig 1).  However, many restorations af-
ter 12 and 24 months in function were characterized by
generalized occlusal wear and surface micro-fractures with no
evidence of porosity (Fig 2). Localized wear at occlusal con-
tact areas was presented in few restorations at the six-month
examination but this finding was not observed at 12- or 24-
month recalls (Fig 3a and 3b). Despite the pronounced
marginal wear documented, no marginal gaps were found in
the restoration replicas examined under the SEM.

Discussion
Polyacid-modified resin composites (compomers) have been
introduced as restorative materials for the conservative resto-
ration of primary teeth based on the results of control clinical
trials.1 Although the results from clinical studies may not ex-
press the clinical performance of restorations placed by general
practitioners, these studies show the potential of a restorative
material for specific clinical applications and reveal the main
causes of restoration failures.10

The 10% failure rate found in this study for compomer res-
torations compares well with the 9% overall failure rate
reported for amalgam restorations in primary teeth, of children
aged 6-9 years old.11,12 A higher retention rate found in
compomer restorations relative to conventional glass-ionomer
(14-23%) and cermet-cements (32-41%),11,13-15 is attributed
possibly to a reduction in the fracture prevalence of compomers.
For resin composite restorations in primary teeth, great vari-
ety in the failure rates have been reported (6-17%),10,12,16 which
do not allow for a reasonable comparison. Rate comparisons
show that a relatively high retention rate was obtained with the
compomer restorative.

The cavity design used in the present study followed Black’s
principles which may explain the high retention rates obtained.
The influence of the cavity design  on the survival rate of
compomer restorations has not yet been evaluated. Peters et
al.6 reported failures only in compomer restorations placed in
adhesive cavities after one year in service. However, in the study
of Andersson-Wenckert et al.7 a 22% failure is reported which
may be associated with the minimal mechanical retention of
the adhesive type of cavities prepared compared to cavities de-
signed according to Black’s principles.

The fractures of the restorations at the isthmus observed in
the present study may be explained by the lower fracture tough-
ness of compomers compared to resin composites and
amalgam.17 Therefore cavity design incorporating a shallow
cavity with narrow isthmus should be avoided.

Although examination of restoration replicas revealed mar-
ginal wear leading to crevice formation and exposure of the
cavity walls along occlusal margins, there was no evidence of
secondary caries. The absence of secondary caries in restora-
tions at 12-month recall, compares with the findings of Peters
et al.6 who reported only 1% recurrent caries incidence after
one year. The absence of secondary caries at the occlusal mar-
gins may be related to the lack of marginal gaps. The secondary
caries detected in this study was exclusively located at the gin-
gival margins of the restorations. Thus, the marginal integrity
at the cervical margins still remains a challenge with compomer
restorations.

The compomer tested showed lower secondary caries inci-
dence development than amalgams (9%) and cermet cements
(9%), but higher than conventional glass-ionomers (4%).10,12

For resin composites, a 6% recurrent caries rate has been re-
ported in restorations with gingival margins placed on enamel.12

Fig 3a.  Localized wear on occlusal surface at six-month examination
(arrows) (SEI, 150x).

Fig 3b.  Higher magnification of the region denoted by the arrows
(SEI, 150x).
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In another study,18 0.7% of secondary caries incidence has been
reported for resin composite restorations but the location of
the cervical margins was not defined.

The high frequency of recurrent caries in compomer resto-
rations reported by Andersson-Wenckert et al.7 may indicate
operator and or technique problems since these restorations
were performed by many operators without the use of a rub-
ber dam.

The most common problems associated with the clinical
performance of compomer restorations were loss of anatomic
form and loss of marginal integrity. In both these criteria,
compomers were found inferior compared to amalgam12,19,20

and resin composite12,16 for Class II restorations. This finding
may reflect the influence of the lower wear resistance of
compomers compared to amalgams and resin composites as
documented in vitro.21 Replica examination by SEM showed
that loss of anatomic form and marginal integrity were attrib-
uted to occlusal surface wear. The lower rates in loss of
anatomic form and marginal integrity found in compomer res-
torations in comparison with conventional glass-ionomer and
glass cermet cements may be related to improved elasticity of
compomers and less susceptibility to wear.4,5

A gradual reduction in the number of restorations with clini-
cally excellent margins was noted within the evaluation period;
while the loss of anatomic form was stabilized from 12 to 24
month period. This latter finding may be attributed to a func-
tional wear occurring in the primary dentition that developed
during the examination period of the study.

The results on marginal integrity at 12-month recall are
consistent with the findings of Peters et al.6 However in the
present study only 38% of the restorations presented changes
in anatomic form which is much lower than that reported in
the aforementioned study. A possible explanation is the lower
intensity (450 mW/cm2) of the light unit used in that study
which may account for this difference.

Regarding the marginal integrity problems found in the
present study, only a low percentage of restorations demon-
strated marginal discoloration. The main contributing factor
causing marginal discoloration is small fractures. Resin com-
posite restorations in primary teeth demonstrated a higher rate
of marginal discoloration16,19 than the compomer examined
except for the study by  Barr-Agholme et al.12 who reported a
substantially higher percentage.

Conclusions
1. The commercially available compomer tested performed

very well in restorations of Class II cavities of posterior
primary teeth, prepared according to Black’s principles,
after a two-year observation period.

2. The survival rate after 24 months in function was compa-
rable with the results of clinical studies regarding the use
of other materials for the restoration of primary teeth.
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