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ABSTRACT
Introduction: Beauty standards in today’s modernized world 
scenario are formed by well-aligned and well-designed bright 
white teeth. One of the major reasons behind patients report-
ing to dental clinics is pain. Caries in the anterior primary teeth 
forms one of the major concerns from a restorative point of 
view. Very few studies are quoted in literature which stresses 
on the follow-up of anterior restorations in primary teeth. Hence, 
we evaluated and compared the efficacy of composite resin 
and resin-modified glass ionomer cement (RGIC) for class III 
restorations in primary anterior teeth.

Materials and methods: The present study was conducted in the 
pediatric dental wing and included a total of 80 patients aged 3 to 
5½ years who reported with the chief complaint of carious lesions 
in the primary anterior teeth. Patients having minimal of a pair 
of similar appearing small carious lesions on the same proximal 
surfaces of the deciduous maxillary incisors were included for 
the study. All the patients were randomly divided into two groups: 
One in which RGIC restoration was done and other in which com-
posite restoration was done. Cavity preparation was done and 
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filling of the cavity with the restorative materials was carried out. 
Assessment of the restorations was done at 4, 8, and 12 months 
time following criteria given by Ryge et al. All the results were 
analyzed by Statistical Package for the Social Sciences (SPSS) 
software. Mann–Whitney test and one-way analysis of variance 
(ANOVA) were used to evaluate the level of significance; p value 
less than 0.05 was considered as significant.
Results: For composite and RGIC restorations, the mean 
score for anatomic shape was 1.21 and 1.10 respectively. While 
comparing the clinical parameters, nonsignificant results were 
obtained between composite and RGIC restorative materials 
at 4-, 8-, and 12-month interval. On comparing the clinical 
parameters for individual restorative materials at different time 
intervals, statistically significant results were obtained only for 
anatomical shape and form.
Conclusion: Both RGIC and composite resin restorative mate-
rials showed acceptable clinical outcomes after 12 months of 
follow-up in deciduous anterior teeth. In restoring class III res-
torations in primary anterior teeth, both the restorative materials 
showed similar outcome.
Clinical significance:
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INTRODUCTION

Well-aligned and well-designed bright white teeth form 
the beauty standards in today’s modernized world sce-
nario.1 Apart from well-formed esthetics, the other major 
reason behind patients reporting to dental clinics is pain.2 
Pediatric patients routinely report to dental clinics with 
the chief complaint of caries, malformations, fractures 
of teeth, change in physiologic coloration of teeth, etc.1 
Nursing bottle caries forms the majority of the cases 
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of mutilated deciduous anterior teeth among pediatric 
patients.3 One of the major infectious diseases among 
children which is difficult to control and forms a major 
health issue among general public population is early 
childhood caries.4,5 Literature quotes very few studies 
highlighting the long-term follow-up data of restorative 
treatments of primary anterior teeth.6 Hence, we evalu-
ated and compared the efficacy of composite resin and 
resin-modified glass ionomer cement (RGIC) for class III 
restorations in primary anterior teeth.

MATERIALS AND METHODS

The present study was carried out in the pediatric wing of 
the dental institution and included all the patients of age 3 to 
5½ years reporting with the chief complaint of caries in the 
anterior teeth. A total of 80 patients were selected after fol-
lowing the inclusion and exclusion criteria as given below.

Inclusion Criteria

•	 Age group : 3 to 5½ years
•	 Patients having minimal of a pair of similar appearing 

small carious lesions on the same proximal surfaces 
of the deciduous maxillary incisors.

Exclusion Criteria

•	 Presence of deep carious lesions requiring indirect or 
direct pulp therapy

•	 Presence of any sign of abscess of sinus tract formation
•	 Teeth requiring crown fabrication for restoration
•	 Patient with presence of malocclusion involving  

anterior teeth
•	 Patients with presence of deleterious oral habits
•	 Patients with highly uncooperative behavior
•	 Patients with any systemic illness or any sign of 

mental retardation.
All the patients were randomly divided into two study 

groups as shown in Table 1. All the patients’ guardians/
parents were preinformed about the study protocol and 
written consent was obtained. Ethical approval was 
obtained from the institution after explaining, in written, 
about the study procedure and principles. Entertainment 
and musical objects were used to divert children’s 
attention while performing dental cars. Shade guide 
was used to select suitable color shade of the composite. 
Isolation of the teeth was done using rubber dam 
followed by placement of wooden wedges to protect the 
gingival tissues. Labial route was chosen to make access 

to the lesion and after debridement of the carious part; 
an outline form was made followed by dovetail pattern 
formation. Cavity was extended in the gingivoincisal 
direction followed by roughening of peripheral enamel.

Steps taken for restoring anterior teeth by composite 
resins:
•	 Polishing of teeth with pumice
•	 Placement of matrix band on the proximal surface of 

anterior
•	 Rubbing of self-etching primer solution with an appli-

cator tip for 18 to 20 seconds
•	 Application of bonding agent followed by curing with 

light beam for 18 to 20 seconds
•	 Incremental placement of composite followed by 

curing for 38 to 40 seconds
•	 Finishing and polishing

Steps taken for restoring anterior teeth by RGIC:
•	 Polishing of teeth with pumice
•	 Placement of matrix band on the proximal surface of 

anterior
•	 Conditioning of the prepared cavity for 10 seconds
•	 Placement of curing of RGIC in the cavity
•	 Finishing and polishing.

Follow-up and evaluation of the restorations were 
done at 4, 8, and 12 months time following criteria given 
by Ryge et al6 as shown in Table 2. All the results were ana-
lyzed by Statistical Package for the Social Sciences (SPSS) 
software. Mann–Whitney test and one-way analysis of 
variance were used to evaluate the level of significance; 
p value less than 0.05 was considered as significant.

RESULTS

Table 3 highlights the p value of comparative evaluation 
of clinical parameters between RGIC and composite 

Table 1: Distribution of patients in different groups

Groups No. of patients Restorative material
I 40 Solare for class III cavities
II 40 GC Fuji filling for class III cavities

Table 2: Evaluation of clinical parameters by Ryge’s criteria

Clinical 
parameters Rating Ryge’ criteria
Adaptations of 
the margins

A No visible evidence of lesion
B Small catch without exposure of dentin
C Exposure of dentin
D Mobility of restoration or missing in part

Anatomic form A Continuity of restoration’s contour with 
physiologic anatomic shape

B Under contour restoration along with 
discontinuity of restorative material lining 
from the physiologic anatomic shape

C Exposure of dentin by loss of material
Secondary 
caries

A No evidence of the caries

B Evidence of caries along the margins of 
the restorations

Marginal 
discoloration

A Absence of discoloration along the 
margins of the material in direction 
towards the pulp tissue

B Presence of discoloration along the 
margins of the material in direction 
towards the pulp tissue
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after 4 months interval. Mean score for anatomic shape 
for composite and RGIC was 1.21 and 1.10 respectively 
(Graph 1). No statistically significant results were 
obtained while comparing forms of anatomic shape, mar-
ginal adaptation, discoloration of margins, and secondary 
caries parameter between composite and RGIC restora-
tions (p < 0.05). On comparing the clinical parameters 
after 8 months follow-up between RGIC and composite 
restorations, no statistically significant result was seen 
(p < 0.05) (Table 4). Mean score for marginal adaptations 
for composite and RGIC was found to be the same (1.10). 
Table 5 shows the p value for mean score of clinical 
parameters on comparing between composite and RGIC 
restorative materials. Mean score for anatomic shape of 
composite restoration and RGIC was found to be 1.45 
and 1.42 respectively. No significant alteration was seen 
on comparing the clinical parameters between composite 
and RGIC at 1 year follow-up. Significant difference was 
obtained for anatomical shape and form of composite 

and RGIC restorations when compared individually at 
4, 8 months, and 1 year follow-up.

DISCUSSION

Marginal caries of the restorations have been cited by 
numerous researchers as the primary cause for the 
replacement of GIC.7-10 However, contrasting results 
have also been reported by various authors in the past. 
Mount reported absence of marginal caries associated 
with GIC up to 5 years follow-up.11 Recent data show 
an increase in surface area of the enamel by preparation 
of full labial surface along with veneering of the surface 
for additional bonding, thus improving the retention of  
class III fillings in deciduous teeth.12 It has also been 
shown that the shear bond strength of the composite 
to enamel is increased by air abrasion by production 
of irregular rough surface, which further increases the 
total surface area for bonding. Also, wettability of the 
tooth structure has also been found to be increased by 
the abrasion effect of air-borne particles, which further 
increases the effect of dentin adhesive systems.13,14 Hence, 
we compared the clinical efficacy of composite and RGIC 
for class III restorations by evaluating Ryge’s various 
parameters in deciduous anterior teeth.

Anatomical Form and Shape

At 4 months follow-up, the mean score for anatomical 
form for composite and RGIC restoration was found to 
be 1.21 and 1.10 respectively (p < 0.05) (Table 3, Graph 1).  
Similar results were reported by de Araujo et al15 and 
Usha et al3 who also reported a high success rate of 
RGIC and composite restorative materials at 12 weeks 
follow-up. A higher success rate of RGIC was seen at  
8 months follow-up as compared with composite restora-
tions (Table 4). However, the results were nonsignificant 
(p < 0.05). Brackett et al16 also reported similar findings 
in their study with high success rate of RGIC. Although 
nonsignificant, a higher percentage of success rates was 
observed for composite restoration in comparison with 
RGIC after 12 months follow-up (p < 0.05), as shown in 
Table 5. While comparing at different time intervals, 
significant alterations were observed for composite and 
RGIC individually (p > 0.05).

Table 3: p-value on comparing clinical parameters between 
RGIC and composite after 4 months interval

Mean score Composite RGIC p-value
Form of the anatomical shape 1.21 1.10 0.212 NS
Adaptation of the margins 1.10 1.05 0.0135 NS
Discoloration of the margins 1 1 1.00 NS
Secondary caries 1 1 1.00 NS
NS: Nonsignificant

Table 4: p-value on comparing clinical parameters between 
RGIC and composite after 8 months interval

Mean score Composite RGIC p-value
Form of the anatomical shape 1.50 1.40 0.222 NS
Adaptation of the margins 1.20 1.10 0.315 NS
Discoloration of the margins 1 1 1.00 NS
Secondary caries 1 1 1.00 NS
NS: Nonsignificant

Table 5: p-value on comparing clinical parameters between 
RGIC and composite after 12 months interval

Mean score Composite RGIC p-value
Form of the anatomical shape 1.45 1.42 0.311 NS
Adaptation of the margins 1.15 1.12 0.114 NS
Discoloration of the margins 1 1 1.00 NS
Secondary caries 1 1 1.00 NS
NS: Nonsignificant

Graph 1: Comparison of clinical parameters between 
composite and RGIC at 4, 8, and 12 months’ time
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Marginal Adaptation

After 4, 8, and 12 months follow-up, nonsignificant altera-
tions were observed on comparing the clinical parameters 
between composite restorations and RGIC restorations 
(p < 0.05). Our results were in correlation with the results 
of Brackett et al16 and Usha et al3 who also observed a 
high success rate of RGIC and composite restorations. 
However, nonsignificant alterations were seen on indi-
vidual comparison of composite and RGIC at different 
time intervals during follow-up.

Marginal Discoloration

Nonsignificant results were observed after 4, 8, and  
12 months follow-up on comparing RGIC and composite 
for marginal discoloration. Both of the restorative materi-
als showed 100% success rate, which was in correlation 
with the results obtained by de Araujo et al15 and Usha 
et al3; however, no significant alterations were seen in 
individual restorative materials at various time intervals 
during follow-up (p < 0.05).

Secondary Caries

In case of assessment of secondary caries, no significant 
alteration was seen at 4, 8, and 12 months interval while 
comparing between RGIC and composite restorative 
materials. Ozgünaltay et al17 and Hse and Wei18 reported 
similar findings in their respective studies in which they 
reported 100% success rate for the above-mentioned  
clinical parameter at different time intervals.

Duhan et al19 compared the clinical performance of 
composite biological restoration with stainless steel band 
for coronal building of mutilated deciduous anterior 
teeth. They randomly selected 20 patients of age group 
3 to 6 years who presented with the chief complaint of 
mutilated deciduous anterior teeth due to caries. From 
the results, they concluded that most satisfying esthetic 
results for anterior teeth rehabilitation was found in case 
of biological restorations. Deliperi and Bardwell20 evalu-
ated the effectiveness of whitening of teeth with nonvital 
pulp along with clinical performance of direct composite 
restorations, which were used for reconstructing end-
odontically bleached teeth. They analyzed 21 patients 
and from the results concluded that after completion of 
whitening therapy on teeth with devitalized pulp, signifi-
cant amount of tooth bleaching was observed. Also, excel-
lent clinical outcome was demonstrated by microhybrid 
resin composite. Franco et al21 comparatively analyzed 
the 5-year clinical outcome of a 1-bottle adhesive and 
resin composite system with RGIC in the restoration of 
noncarious cervical lesions. They placed 70 restorations 
in 30 patients and after observing the results of 5 years 
of evaluation, concluded that the RGIC restorations had 

significantly higher clinical performance in comparison to 
resin composite restoration. Zanata et al22 evaluated the 
clinical performance of glass ionomer cement in control-
ling dental caries. From the results, they concluded that 
for a population at high risk, high-quality preventive 
and restorative care is delivered by highly viscous glass 
ionomer cement when applied through a minimal inter-
vention approach. Also, in anterior tooth region, behavior 
of composite is comparable with glass ionomer cement. 
Harris et al23 presented the clinical report for the treat-
ment of class III cervical resorption in maxillary central 
incisor by combining endodontic therapy with periodon-
tal surgery, for final repairing of the defect, they used 
RGIC along with zirconia crown. No complications were 
observed in the patient after 30 months follow-up. Heintze 
et al24 through a meta-analysis evaluated the efficacy of 
composite resin restorations in restoring class III cavities 
in anterior teeth. They searched the database SCOPUS 
and PubMed for clinical trials and from the results, con-
cluded that significant reduction in the deterioration of 
the anatomical form was associated with beveling of the 
enamel as compared with no beveling.

CONCLUSION

From the above results, it can be concluded that accept-
able clinical outcomes have been shown by RGIC and 
composite resin restorative material after 12 months of 
follow-up in deciduous teeth. Also both the restorative 
materials do well in class III restoration in primary ante-
rior teeth. Further studies involving esthetic restorative 
materials are required in the future to improve the clinical 
performances of these materials.
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