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Introduction 

Restoration of carious primary teeth is a fundamental aspect of pediatric dental care. Primary teeth differ from 

permanent teeth in morphology, enamel thickness, and dentin structure, which influences restorative material 

selection. In addition, behavior management challenges and moisture control often complicate restorative 

procedures in children.[1,2] 

Glass ionomer cement (GIC) has been extensively used in primary teeth because of its ability to chemically 

bond to tooth structure, release fluoride, and tolerate mild moisture contamination. These properties make GIC 

particularly suitable for pediatric patients and community-based dental care.[3,4] 

Despite its advantages, the longevity of GIC restorations in primary teeth has been questioned due to lower 

mechanical strength and susceptibility to wear. Numerous clinical studies have evaluated the performance of 

GIC in primary teeth; however, reported outcomes vary. Therefore, a systematic review is required to 

summarize the available evidence regarding its clinical performance.[5,6] 

The aim of this systematic review was to evaluate the clinical performance of glass ionomer cement 

restorations in primary teeth based on success and failure outcomes. 

Abstract   
Background: Glass ionomer cement (GIC) is widely used in pediatric dentistry because of its 

fluoride release, chemical adhesion, and ease of use. 

Aim: To systematically evaluate the clinical performance of glass ionomer cement restorations in 

primary teeth. 

Materials and Methods: A systematic search was conducted in PubMed and Google Scholar 

following PRISMA guidelines. Clinical studies evaluating GIC restorations in primary teeth with a 

minimum follow-up of 6 months were included. Data were analyzed descriptively without meta-

analysis. 

Results: Ten studies were included. Reported success rates of GIC restorations ranged from 70% 

to 95% depending on follow-up duration and clinical conditions. The most common reasons for 

failure were restoration loss and marginal breakdown. 

Conclusion: Glass ionomer cement demonstrates acceptable clinical performance in primary teeth 

and remains a reliable restorative material, particularly in minimally invasive pediatric dentistry. 

Keywords: Glass ionomer cement, Primary teeth, Clinical performance, Pediatric dentistry, 

Systematic review. 
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Materials and Methods 
Protocol and Reporting: This systematic review was conducted according to the Preferred Reporting Items 

for Systematic Reviews and Meta-Analyses (PRISMA) guidelines. 

 

Focused Question: What is the clinical performance of glass ionomer cement restorations in primary teeth? 

 

Eligibility Criteria 

Inclusion Criteria 

• Clinical trials, cohort studies, and retrospective studies 

• Studies evaluating glass ionomer cement restorations in primary teeth 

• Minimum follow-up period of 6 months 

• Studies reporting clinical success or failure 

 

Exclusion Criteria 

• In vitro studies 

• Case reports and case series 

• Studies involving permanent teeth 

• Review articles 

 

Search Strategy: An electronic search was performed in: 

• PubMed 

• Google Scholar 

 

Search terms used: “glass ionomer cement” AND “primary teeth” AND (clinical performance OR success 

OR failure), Manual searching of reference lists was also performed. 
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Study Selection: Titles and abstracts were screened for relevance. Full texts of eligible studies were assessed 

based on inclusion criteria. Only studies fulfilling all criteria were included in the final review. 

 

Data Extraction: The following data were extracted: 

• Author and year 

• Study design 

• Number of restorations 

• Follow-up duration 

• Reported success and failure rates 

 

Data Synthesis:  

Due to variability in study design and follow-up duration, meta-analysis was not performed. Results were 

synthesized descriptively. 
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Results 
Study Selection: The electronic search identified 164 records from PubMed and Google Scholar. After 

removal of duplicates and screening of titles and abstracts, 26 full-text articles were assessed for eligibility. 

Of these, 16 studies were excluded as they did not meet the inclusion criteria. A total of 10 studies were 

included in the final qualitative synthesis. 

 

Characteristics of Included Studies: The included studies comprised randomized clinical trials, cohort 

studies, clinical trials, and retrospective studies evaluating the clinical performance of glass ionomer cement 

restorations in primary teeth. The number of restorations assessed ranged from 60 to 200 per study, with 
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follow-up periods varying from 6 months to 36 months. The characteristics of the included studies are 

summarized in Table 1. 

 

Clinical Performance of Glass Ionomer Cement: Across the included studies, the reported success rates of 

glass ionomer cement restorations in primary teeth ranged from 74% to 95%. Higher success rates were 

generally observed in studies with shorter follow-up durations (6–12 months), whereas studies with longer 

follow-up periods (24–36 months) reported comparatively lower success rates. 

Restoration retention was the primary determinant of clinical success. Failures were mainly attributed to 

restoration loss and marginal breakdown. Secondary caries and pulpal complications were infrequently 

reported. A summary of the clinical performance outcomes and common reasons for failure is presented in 

Table 2. 

 

Overall Findings: Overall, glass ionomer cement restorations demonstrated acceptable clinical performance 

in primary teeth across different study designs and follow-up durations. Despite variability in success rates, 

most studies reported favorable outcomes, supporting the use of glass ionomer cement as a reliable restorative 

material in pediatric dentistry. 

 

Table 1: Characteristics of Included Studies 

Author Study Design 
Restorations 

(n) 
Follow-up 

Reported 

Success 

Frencken et al.7 Clinical trial 120 12 months 90% 

Yengopal et al.8 Cohort study 98 24 months 85% 

Qvist et al.9 
Randomized clinical 

trial 
150 36 months 78% 

Lo et al.10 Retrospective study 200 24 months 88% 

Kemoli et al.11 Clinical trial 75 12 months 92% 

Smales et al.12 Clinical study 60 12 months 95% 

Mickenautsch et 

al.13 
Cohort study 85 24 months 82% 

Arrow et al.14 Retrospective study 110 18 months 86% 

da Franca et al.15 Clinical trial 70 6 months 93% 

Hilgert LA et al.16  Cohort study 90 36 months 74% 
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Table 2: Summary of Clinical Performance and Failure Reasons 

Parameter Findings 

Success rate range 70%–95% 

Higher success Short-term follow-up (≤12 months) 

Common failure Restoration loss 

Other failures Marginal breakdown, wear 

Secondary caries Infrequently reported 

 

 

Discussion 

The present systematic review evaluated the clinical performance of glass ionomer cement restorations in 

primary teeth. Across the ten included studies, GIC restorations demonstrated overall acceptable success rates 

ranging from 74% to 95%, depending on follow-up duration, tooth location, and clinical technique. These 

findings are consistent with previous literature highlighting GIC as a reliable restorative material for pediatric 

patients. 

 

Survival and Success Rates.[7,16] 

Higher success rates were generally reported in studies with short-term follow-up (6–12 months), ranging 

from 90% to 95%. In contrast, studies with longer follow-up periods (24–36 months) reported slightly lower 

survival rates (74–88%), which may be attributed to the material’s mechanical limitations, such as lower 

fracture toughness and wear resistance compared to resin-based restoratives. This pattern suggests that while 

GIC performs well initially, its longevity may be influenced by occlusal stress, mastication, and material 

degradation over time.[15,16] 

 

Common Causes of Failure: The most frequently reported causes of failure were restoration loss and 

marginal breakdown, often due to moisture contamination during placement, inadequate cavity preparation, 

or heavy occlusal forces. Secondary caries was infrequently reported, which is likely a result of the fluoride-

releasing property of GIC, offering a cariostatic effect that helps prevent recurrent lesions. These findings 

align with other reviews indicating that GIC is particularly suitable for high-caries-risk pediatric populations, 

where caries prevention is as important as restoration durability. 
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Comparison with Other Restorative Materials: Several studies included in this review compared GIC with 

alternative restorative materials such as composite resins, resin-modified glass ionomer, and amalgam. While 

composites generally exhibited higher mechanical strength and longer-term survival, they often required 

stricter moisture control and longer chairside time. In contrast, GIC restorations were easier to place, less 

technique-sensitive, and provided fluoride release, making them ideal for community dentistry, uncooperative 

children, or situations where minimally invasive treatment is preferred. This balance of moderate durability 

and preventive benefit reinforces the continued relevance of GIC in modern pediatric restorative dentistry.[17-

20] 

 

Clinical Implications: The findings of this review support the use of GIC in primary teeth, especially in the 

following scenarios: 

1. Minimally invasive restorative techniques – GIC can be used in atraumatic restorative treatment (ART) 

programs where mechanical preparation is minimal. 

2. High caries risk children – Its fluoride-releasing property reduces the risk of secondary caries. 

3. Children with limited cooperation – Easy handling and quick placement make it suitable for clinical 

situations requiring shorter appointments. 

 

Dental practitioners should, however, be mindful of occlusal load and proper isolation, as these factors 

significantly influence the long-term success of GIC restorations. 

Strengths and Limitations of the Review: This review provides a concise summary of the clinical performance 

of GIC in primary teeth using descriptive synthesis. It includes a range of study designs and follow-up periods, 

providing a broad overview of clinical outcomes. However, some limitations should be noted: 

• Heterogeneity among studies: Differences in study design, follow-up duration, and evaluation criteria 

prevented meta-analysis. 

• Limited long-term RCTs: Most studies were observational, which may introduce selection bias. 

• Variability in operator skill and technique: Clinical success of GIC is influenced by operator 

experience, which may affect generalizability. 

Despite these limitations, the overall evidence indicates that GIC remains a reliable restorative material for 

primary teeth, particularly in contexts emphasizing minimally invasive and preventive pediatric dentistry. 



Ashmeet, MAR Dental Sciences & Oral Rehabilitation (2026)7:2. Page 9 of 10 

Ashmeet. (2026). Clinical Performance of Glass Ionomer Cement in Primary Teeth:  
A Systematic Review. MAR Dental Sciences & Oral Rehabilitation (2026) 7:2 

 

Laila Abdel-Fattah Amer. (2026). Radiographic Assessment of Alveolar Bone and Tooth-supporting Tissue Changes Caused by 
Orthodontic Closing of Anterior Teeth Spaces on Maxilla and Mandible Using CBCT.  

MAR Dental Sciences & Oral Rehabilitation (2026) 7:1 

 

 

Future Recommendations:  

1. Long-term randomized controlled trials comparing GIC with newer restorative materials in primary 

teeth. 

2. Standardized evaluation criteria to facilitate comparison across studies. 

3. Investigating the effect of fluoride release and ART techniques on restoration longevity. 

These studies will provide stronger evidence for guideline development and clinical decision-making in 

pediatric restorative dentistry. 

 

Conclusion 

Glass ionomer cement demonstrates satisfactory clinical performance in primary teeth, particularly in short-

term follow-up. It remains a reliable and minimally invasive restorative material for pediatric dentistry. 
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