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ABSTRACT 

Objective: To evaluate and compare clinical performance and caries inhibition of Resin modified glass ionomer cement and 
composite restoration in primary molars 
Study Design: Quasi-experimental study. 
Place and Duration of Study: Department of Operative Dentistry, Armed Forces Institute of Dentistry, Rawalpindi Pakistan, 
from Feb 2019 to Jan 2020. 
Methodology: Eighty-three patients fulfilling the selection criteria having at least one carious mandibular primary molar on 
both sides were divided by split-mouth design. Resin-modified Glass ionomer restorations were done on one side and termed 
Group-A, and Composite Restorations were done on the other side and termed Group-B. Each restoration was clinically 
evaluated regarding the appearance of secondary caries at 3, 6 and 12 months after placement by the same operator who 
performed the treatment. 
Results: A total of 166 conventional restorations were placed in the 83 children having carious mandibular primary molars, at 
least one on each side of the arch. The assessment of restorations, performed after six months, showed an 89.2% success rate of 
Resin modified Glass ionomer restorations and a 66% success rate of Composite Restoration. One year of follow-up showed an 
80% success rate for Resin modified Glass ionomer restorations and 60% for Composite Restoration, as regards secondary 
caries; statistically significant differences were found in both groups. 
Conclusion: The study results showed that Resin modified Glass ionomer cement used to restore primary molars affected by 
caries performed better clinically than composite in assessing secondary caries. 
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INTRODUCTION 

Different types of restorative materials are used 
for primary teeth.1 Traditionally amalgam was used, 
which is now replaced by adhesive materials such as 
composite resin (CR), Resin Modified Glass ionomer 
cement (RMGIC) and Glass ionomer cement (GIC).2,3 

Because of the micromechanical bonding of composite 
with the tooth, they bond well, create well-adapted 
margins, reinforce remaining tooth structure and are 
esthetically good compared to other restorations. Pro-
blems faced during the placement of composite is 
difficulty in achieving complete isolation.4 Another 
major disadvantage of composite restoration is poly-
merization shrinkage, resulting in gap formation, 
which leads to crevice, staining, secondary caries, 
postoperative sensitivity, and pulpal damage.5 

Glass ionomer cement used for the restoration of 
primary molar offers advantages of chemical adhesion 
to the tooth structure, release of Fluoride to the tooth 
structure and similar coefficient of thermal expansion 

to the tooth structure. However, its compressive stren-
gth could be better compared to other restorative 
materials.6 To overcome these problems, resin modi-
fied glass ionomer cement (RMGIC) was developed, 
incorporating light curable resin and increased filler 
content. RMGIC has improved physical properties, 
and it has antibacterial characteristics.7 RMGIC can re-
mineralise, thereby inhibiting secondary carriers at the 
restorative margins.8 

Secondary caries, also known as recurrent caries, 
is the main reason for replacing dental restorations. 
Other causes include fracture, marginal deficiencies, 
wear and postoperative sensitivity.9,10 

Although many studies have been conducted 
comparing the clinical performance of Resin modified 
GIC and composite in permanent teeth, more needs to 
be studied in primary teeth. Hence, we conducted this 
study to evaluate secondary caries concerning RMGIC 
and composite in primary molars. 

METHODOLOGY 

After taking approval from the Ethical Committee 
(No 905/Trg-ABP1K2) the study was carried out at the 
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Operative Department, Armed For-ces Institute of 
Dentistry, Rawalpindi, from February 2019 to January 
2020. The sample size was calculated  using the WHO 
calculator keeping Population proportion-A= 80%, 
Population proportion-B=60%.9 

Inclusion Criteria: All children seeking treatment for 
dental caries in primary molars, aged 6 to 9 years, with 
good general, mental, physical health and having good 
oral hygiene having symptoms of reversible pulpitis in 
the minimum of one class-2 carious lesions present in 
primary molars on either side of the mandibular arch 
not extending to the pulp verified by clinic 
radiographic examination were included in the study. 

Exclusion Criteria: Grossly carious, already restored, 
mobile, and near-to-exfoliation teeth were excluded. 

After taking a thorough medical history and 
performing a clinical examination, patients qualifying 
inclusion criteria were explained about the procedure, 
and written consent was taken from the parents/ 
guardian. All carious tooth structure was removed 
from teeth on both sides by a single operator. A split-
mouth design was adopted in which caries on one side 
of the mandibular arch was restored with RMGIC and 
taken as Group-A, and the other side of the arch was 
restored with composite and termed as Group-B. A 
single operator did all restorations under the isolation 
of cotton rolls and saliva ejectors. Postoperative inst-
ructions were given, and patients were recalled after 
three, six and 12 months. At these recall appointments, 
teeth were evaluated clinically by USPHS Ryge 
criteria.10,11 The scores assigned for secondary caries 
assessment were: A-clinically undetected caries; and B-
clinically present caries. 

Statistical Package for Social Sciences (SPSS) 
version 22.0 was used for the data analysis. Quanti-
tative variables were expressed as mean±SD and 
qualitative variables were expressed as frequency and 
percentages. The chi-square test was used to compare 
secondary caries between the two restoration groups 
after 3, 6 and 12 months. The p-value of ≤0.05 was 
considered significant. 

RESULTS 

A total of 166 conventional restorations were 
placed in the 83 children having carious mandibular 
primary molars, at least one on each side of the arch. 
Eighty-three RMGIC restorations were done on one 
side of the mandibular arch and termed Group-A, and 
83 composite restorations on the other side and termed 
Group-B (Table-I). 

Table-I:  Distribution of Treatment Groups (n=166) 

Caries 
Group-A 

(RMGIC) n=83 
Group-B 

(Composite) n=83 

Clinically Detected  49(59.0%) 45(54.2%) 

Clinically Undetected  34(41.0%) 38(45.8%) 
 

Out of 83 children, 38(45.8%) child-ren were girls 
and 45(54.2%) boys and the mean age was 7.5±1.5 
years. Table-II showed comparative results of RMGIC 
and CR restorations evaluation concerning the appea-
rance of secondary caries in all follow-up periods. The 
assessment of restorations, performed after six months, 
showed an 89.2% success rate of RMGIC and 66% 
success rate of CR. 1 year of follow-up showed an 80% 
success rate for RMGIC and 60% for CR, as regards 
secondary caries. Statistically significant differences 
were found in both groups. 
 

Table-II: Comparison of Success Rate Resin Modified Glass 
Ionomers (RMGIC) and Composite Restoration in Primary 
Molars(n=166) 

Evaluation 
Period (Months) 

Resin Modified 
Glass Ionomers 

(n=83) 

Composite 
Restoration 

(n=83) 

p- 
value 

3 77(93.0%) 59(71.1%) 0.01 

6 74(89.2%) 55(66.2%) 0.01 

12 66(80.0%) 50(60.0%) 0.07 
 

DISCUSSION 

Restoration of primary molars affected by caries 
is a common procedure in dental practice where 
adhesive restorative materials are used. However, the 
survivability of restoration depends on multiple 
factors. Some of them are treatment-related (such as 
operator’s skill; choice of material, handling properties 
of the material; use of anaesthesia and isolation 
method; periodical fluoridation; tooth type and its 
location in the dental arch; the number of restorations; 
cavity type; the size of the lesion) and other are patient 
-related (age; socioeconomic status; carious risk; bruxi-
sm; type of food consumed and dental hygiene).10 

According to our study, RMGIC was more 
effective in primary molars than composite restora-
tion. Our results showed an 89.2% success rate of 
RMGIC and a 66% success rate of CR. One year of 
follow-up showed an 80% success rate for RMGIC and 
60% for CR. Previous reports also supported RMGIC 
as a restorative material in primary teeth.11 The study 
by Dermata et al. in 2018 showed that RMGIC showed 
less annual failure rates, that is, 0.8-10%, compared to 
composite restoration.12 In the prospective study of 
Folkesson et al. the failure rate in Vitremer restorations 
was 8.1% for the first year, 11.7% for the second and 
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19.8% for the third year. The most common reasons for 
failure were recurrent caries and retention loss, which 
was more noticed in composite restoration due to 
increased polymerization shrinkage. RMGIC adhere 
better to the cavity walls and exhibits fluoride-releas-
ing property, showing less recurrent caries and reten-
tion loss.13 

Another study by Radu et al. in 2019 showed that 
the final assessment of restorations, performed after 36 
months of follow-up, showed an 80% success rate for 
CR and 60% for GIC regarding secondary caries.9 
Chisini et al. in 2018, evaluated the survival of different 
restorative materials. According to which 36. failure 
rate was due to secondary caries. Stainless steel crown 
was the material with the highest success rate (96.1%), 
followed by RMGIC (93.6%) and compomer (91.2%).14 

Ortiz-Ruiz et al. showed that the performance of 
RMGIC was the best and GIC the worst. The absence 
of secondary caries and anatomic form were the 
outcomes with the highest mean success rates.15 In a 
study by Webman et al. showed the 97.42% survival 
rate for RMGIC over three years.16 Similarly, Sengul et 
al. showed that the failure rate of RMGIC (28.1%) was 
less than Compomer (33.3%) over 24 Months.17 In a 
systematic review by Santos and colleagues, where 
eleven clinical trials were included, showed that the 
median survival time of Silver reinforced Glass iono-
mer was less than that of GIC and RMGIC (p<0.005) in 
two studies, and two trials found that the GIC had a 
lower median survival rate than both RMGIC and 
compomer (p<0.05).18 

In the present study, RMGIC restorations showed 
better clinical performance than CR regarding the app-
earance of secondary caries. CR restorations displayed 
a 2.00 times higher estimated relative risk of the appe-
arance of secondary caries than RMGIC restorations. 

A possible explanation of our study was that the 
release of Fluoride or other ions and bacteriostatic eff-
ects of RMGIC prevent the demineralization of enamel 
and dentin. Composite restoration does not possess 
any antibacterial property to prevent demineraliza-
tion; moreover, due to polymerization shrinkage seen 
in CR favours microleakage resulting in secondary 
caries.19 

CONCLUSION 

The study showed that Resin modified Glass ionomer 
cement used to restore primary molars affected by caries 
performed better clinically than composite in assessing 
secondary caries. 

Conflict of Interest: None. 

Authors’ Contribution 

Following authors have made substantial contributions to 
the manuscript as under: 

MK & TS: Study design, drafting the manuscript, data 
interpretation, approval of the final version to be published. 

AY & SMH: Data acquisition, data analysis, data 
interpretation, approval of the final version to be published. 

ZD & US: Critical review, drafting the manuscript, approval 
of the final version to be published. 

Authors agree to be accountable for all aspects of the work in 
ensuring that questions related to the accuracy or integrity of 
any part of the work are appropriately investigated and 
resolved. 

REFERENCES 

1. Alazmah A. Early Childhood Caries: A Review. J Contemp Dent 
Pract 2017; 18(8): 732-737. doi: 10.5005/jp-journals-10024-2116.  

2. Ramakrishnan M, Banu S, Ningthoujam S, Samuel VA. Evalua-
tion of knowledge and attitude of parents about the importance 
of maintaining primary dentition - A cross-sectional study. J 
Family Med Prim Care 2019; 8(2): 414-418.  

3. Haque N, Yousaf S, Nejatian T, Youseffi M, Mozafari M, Sefat F. 
Dental amalgam. InAdvanced Dental Biomaterials 2019, Wood-
head Publishing, [Internet] available at: https:// www.rmj.org. 
pk/fulltext/27-1630923450.pdf 

4. Milosevic M. Polymerization Mechanics of Dental Composites –
Advantages and Disadvantages: Procedia Eng.2016; 149, 313–
320. doi:10.1016/j.proeng.2016.06.672. 

5. Sidhu SK, Nicholson JW. A Review of Glass-Ionomer Cements 
for Clinical Dentistry. J Funct Biomater 2016; 7(3): 16. doi: 10.3 
390/jfb7030016.  

6. Hussainy SN, Nasim I, Thomas T, Ranjan M. Clinical perfor-
mance of resin-modified glass ionomer cement, flowable 
composite, and polyacid-modified resin composite in noncari-
ous cervical lesions: One-year follow-up. J Conserv Dent 2018; 
21(5): 510-515. doi: 10.4103/JCD.JCD_51_18.  

7. Khoroushi M. A discussion on how to apply resin-modified glass 
ionomers. Contemp Clin Dent 2016; 7(3): 291-292. doi: 10.4103/ 
0976-237X.188538.  

8. Gordan VV, Riley JL 3rd, Rindal DB, Qvist V, Fellows JL, Dilbone 
DA, et al. National Dental Practice-Based Research Network 
Collaborative Group. Repair or replacement of restorations: A 
prospective cohort study by dentists in The National Dental 
Practice-Based Research Network. J Am Dent Assoc 2015; 
146(12): 895-903. doi: 10.1016/j.adaj.2015.05.017.  

9. Radu F, Leon A, Petcu CL. Glass-ionomer and Resin Composite 
restorations in Primary Molars: A 36-Month Pros-pective Clinical 
Study. Int J Clin Pediatr Dent 2019; 23(1): 127-133. 

10.  Laske M, Opdam NJM, Bronkhorst EM, Braspenning JCC, 
Huysmans MCDNJM. Risk Factors for Dental Restoration 
Survival: A Practice-Based Study. J Dent Res 2019; 98(4): 414-422. 
doi: 10.1177/0022034519827566. 

11. Pires CW, Pedrotti D, Lenzi TL, Soares FZM, Ziegelmann PK, 
Rocha RO. Is there a best conventional material for restoring 
posterior primary teeth? A network meta-analysis. Braz Oral Res 
2018; 32: e10. doi: 10.1590/1807-3107bor-2018.vol32.0010.  

12. Dermata A, Papageorgiou SN, Fragkou S, Kotsanos N. Compar-
ison of resin modified glass ionomer cement and composite resin 
in class II primary molar restorations: a 2-year parallel 
randomised clinical trial. Eur Arch Paediatr Dent 2018; 19(6): 
393-401. doi: 10.1007/s40368-018-0371-7.  



Resin-Modified Glass Ionomer and Composite Restoration 

Pak Armed Forces Med J 2023; 73 (1): 183 

13. Folkesson UH, Andersson-Wenckert IE, van Dijken JW. Resin-
modified glass ionomer cement restorations in primary molars. 
Swed Dent J 1999; 23(1): 1-9. 

14.  Chisini LA, Collares K, Cademartori MG, Oliveira LJC, Conde 
MCM, Demarco FF, et al. Restorations in primary teeth: a 
systematic review on survival and reasons for failures. Int J 
Paediatr Dent 2018; 28(2): 123-139. doi: 10.1111/ipd.12346.  

15.  Ortiz-Ruiz AJ, Pérez-Guzmán N, Rubio-Aparicio M, Sánchez-
Meca J. Success rate of proximal tooth-coloured direct restora-
tions in primary teeth at 24 months: a meta-analysis. Sci Rep 
2020; 10(1): 6409. doi: 10.1038/s41598-020-63497-4.  

16. Webman M, Mulki E, Roldan R, Arevalo O, Roberts JF, Garcia-
Godoy F, et al. A Retrospective Study of the 3-Year Survival Rate 
of Resin-Modified Glass-Ionomer Cement Class II Restorations in 

Primary Molars. J Clin Pediatr Dent 2016; 40(1): 8-13. doi: 
10.17796/1053-4628-40.1.8.  

17. Sengul F, Gurbuz T. Clinical Evaluation of Restorative Materials 
in Primary Teeth Class II Lesions. J Clin Pediatr Dent 2015; 39(4): 
315-321. doi: 10.17796/1053-4628-39.4.315.  

18. Santos AP, Moreira IK, Scarpelli AC, Pordeus IA, Paiva SM, 
Martins CC, et al. Survival of Adhesive Restorations for Primary 
Molars: A Systematic Review and Metaanalysis of Clinical Trials. 
Pediatr Dent 2016; 38(5): 370-378. 

19. Falconí-Borja GM, Molina-Pule CG, Velásquez-Ron BV, Armas-
Vega AC. Evaluation of microleakage degree in composite resin 
restorations by comparing two adhesives systems after different 
aging periods. Rev Fac Odontol Univ Antioq 2016; 27(2): 281-295. 
doi:10.17533/udea.rfo.v27n2a3 

 


