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Abstract 
Background and Aim: The objective of this review was to assess the 
clinical efficacy of resin-modified glass ionomers (RMGIs) and 
composite resins for management of non-carious cervical lesions 
(NCCLs).    
Materials and Methods: A systematic search was conducted using 
the Cochrane Oral Health Group Trials Register, MEDLINE via Ovid, 
EMBASE via Ovid, and PubMed Health, with no restrictions on language 
up to 2021. The review included randomized controlled trials (RCTs) 
with a minimum follow-up period of 12 months, comparing RMGI 
restorations to composite resin restorations in adult populations with 
NCCLs. The primary outcomes assessed were retention rate, marginal 
integrity, and marginal discoloration. The search results were 
rigorously screened, and relevant trial data were extracted. 
Additionally, the risk of bias for the included studies was evaluated. The 
results were presented as risk ratios (RRs) with 95% confidence 
intervals (CIs), and a meta-analysis was performed using Review 
Manager 5 (RevMan 5).    
Results: Of 978 retrieved references, 12 trials (15 articles) were 
included in this systematic review. Nine trials were split-mouth studies 
involving 414 RMGI restorations and 454 composite restorations. The 
remaining three trials were parallel group studies involving 83 RMGI 
restorations and 131 composite restorations. The meta-analysis 
showed that RMGI restorations had a significantly lower failure rate 
(RR: 0.35, 95% CI: 0.23 to 0.52) than composite restorations. 
However, no significant difference was found between the two 
materials for marginal integrity and marginal discoloration (P>0.05). 
Conclusion: RMGI restorations exhibited superior clinical performance 
regarding the retention rate for NCCLs. 
Keywords: Composite Resins; Dental Restoration, Temporary; Glass 
Ionomer Cements; Evidence-Based Medicine  
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Introduction 
Non-carious cervical lesions (NCCLs), also 

known as cervical wear, involve the loss of dental 
hard tissue at the cementoenamel junction. 
NCCLs have become increasingly prevalent, 
especially as the aging population retains their 
natural teeth for longer periods of time. The 
etiology of NCCLs is multifactorial, encompassing 
abrasion, erosion, and abfraction. These factors 
contribute to the variability in prevalence and 
distribution of NCCLs, making it a complex area of 
study [1-3]. The prevalence of NCCLs varies 
significantly across different populations and 
studies, influenced by factors such as age, dietary 
habits, and lifestyle choices[4-6]. In comparison, 
other studies reported prevalence rates ranging 
from as low as 0.8% to as high as 85.7% [2, 5, 6]. 
A global study indicated an overall prevalence of 
approximately 46.7% in adults [4]; while a cohort 
of male footballers exhibited a prevalence of 
39.5% [7]. Notably, a Brazilian study reported a 
remarkably high prevalence of 76.84% among 
workers exposed to acid mists and chemical 
products [8]. Furthermore, the prevalence of 
NCCLs is known to increase with age, as 
evidenced by a study on Japanese adults, which 
revealed an overall prevalence of 60.2% that also 
increased with age [9, 10]. 

The intraoral distribution of NCCLs is also a 
controversial topic. Some studies suggested that 
NCCLs commonly occur on the labial surfaces of 
maxillary incisors; while, others identified 
maxillary first molars and premolars as the most 
affected teeth [11-14]. Conversely, other studies 
indicated that mandibular molars and premolars 
are more frequently affected by NCCLs. These 
discrepancies may arise from the varying 
classification systems and diagnostic criteria 
employed across different studies [15, 16]. The 
etiology of NCCLs involves multiple mechanisms 

[11, 14]. Abrasion, defined as the mechanical loss 
of tooth structure, has been linked to excessive 
tooth brushing, utilization of abrasive 
toothpastes, and specific oral habits, such as nail 
biting and pipe smoking [17, 18]. Previous 
studies have identified these factors as 
contributors to cervical wear. Although historical 
evidence often attributed NCCLs primarily to 
abrasion, it is now acknowledged that         
abrasion alone is not sufficient to induce cervical 
wear [17, 19-21]. 

Erosion, or chemical dissolution of tooth 
structure due to acids, leads to smooth, round 
lesions, and is sometimes referred to as 
"biocorrosion," which encompasses both 
chemical and biochemical factors. Endogenous 
acid sources include bacterial plaque, gingival 
crevicular fluid, and gastric acid from conditions 
like gastroesophageal reflux disease [19, 22]. 
Exogenous sources involve dietary acids from 
citrus fruits, carbonated beverages, and excessive 
alcohol consumption. The corrosive potential of 
these substances is influenced by factors such as 
pH, acid strength (pKa), and buffering         
capacity. Enamel and dentin have different 
susceptibility to erosion, with dentin being more 
affected by proteolytic enzymes and piezoelectric 
effects [17, 23, 24]. 

Abfraction is characterized by wedge-shaped 
lesions caused by biomechanical stresses from 
occlusal loading or malocclusion. Research has 
linked bruxism and malocclusion to abfraction 
lesions, although the theory remains 
controversial due to limited clinical evidence 
directly connecting occlusal loading to NCCLs. 
Stress corrosion, observed in vitro, occurs as a 
result of a combination of tensile stress and a 
corrosive environment [25-27]. Studies have 
shown increased enamel loss under flexural 
stresses in presence of citric acid and lesions 
similar to NCCLs in teeth subjected to axial 
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loading and sulfuric acid [28-32]. Despite 
understanding these mechanisms, the precise 
contributions of abrasion, erosion, and abfraction 
to NCCLs and their interactions remain unclear, 
highlighting the need for further research. The 
primary aim of this study was to evaluate and 
compare the clinical performance of resin-
modified glass ionomer (RMGI) and composite 
resin restorations for NCCLs using the modified 
US Public Health Service (USPHS) criteria. This 
includes assessing retention rate, esthetics, and 
other clinical factors to test the null hypothesis 
that there would be no significant difference in 
clinical performance of these materials. RMGIs 
are polymerized through a dual mechanism that 
includes an acid-base reaction and light 
polymerization. Research indicates that during 
the early stages of polymerization, these               
two mechanisms can compete with each other 
and inhibit one another, depending on the     
timing of light activation after mixing the 
components [33-35].  

Specifically, if light activation occurs too soon, 
it may limit the extent of the acid-base reaction, 
potentially affecting the material's properties and 
performance. Thus, RMGIs can be used for 
treatment of NCCLs through both chemical and 
photo-polymerization methods. The findings of 
the present study can guide clinicians in selecting 
the most appropriate material for managing 
NCCLs, improving treatment outcomes, patient 
satisfaction, and overall oral health. 
 
Materials and Methods 

This systematic review and meta-analysis was 
conducted according to the Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses 
(PRISMA) 2020 guidelines [36].  
Eligibility criteria: 

The eligibility criteria for this review were 
specifically defined to ensure the inclusion of 

relevant studies. Randomized controlled trials 
(RCTs) that compared RMGI restorations with 
composite resin restorations in treatment of 
NCCLs were included. Both parallel group and 
split-mouth study designs were considered, 
provided that they had a minimum follow-up 
period of 12 months. Studies had to use the 
modified USPHS criteria for assessing the clinical 
performance of restorations. Exclusions were 
made for studies involving children with NCCLs, 
treatment of carious cervical lesions, use of 
mechanical retention, follow-up periods shorter 
than 12 months, and cases where restorations 
were not placed according to the manufacturer’s 
instructions. 
Information source and search strategy: 

To identify relevant studies, a comprehensive 
search strategy was developed and applied 
across several electronic databases. The primary 
database searched was MEDLINE via OVID, with 
search terms such as "resin-modified glass 
ionomer", "composite resin", "non-carious 
cervical lesions", and "RCT". This search strategy 
incorporated the Cochrane Highly Sensitive 
Search Strategy for RCTs and was adapted to 
other databases, including EMBASE, using terms 
like "glass ionomer restorations", "composite 
restorations", and "cervical lesions". Additional 
search was conducted in PubMed Central, the US 
National Institutes of Health Trials Register, and 
the WHO International Clinical Trials Registry 
Platform. Reference lists of the included papers 
were also reviewed, and hand search was 
performed in journals like the British Dental 
Journal and Dental Materials. All searches were 
updated through 2021. 
Selection process and data extraction: 

The selection process involved screening of 
titles and abstracts of all retrieved articles to 
identify studies meeting the inclusion criteria. 
Full-texts of potentially relevant studies were 
then obtained and thoroughly assessed. A data 
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extraction form was designed to capture detailed 
information from each study, including 
publication details, trial methods, participant 
characteristics, intervention details, and outcome 
measures. The key data extracted included the 
first author and year of publication, trial 
methodology details (e.g., sequence generation, 
allocation concealment), participant 
demographics, types of restorations used, and 
results related to retention, marginal integrity, 
and discoloration. 
Risk of bias assessment: 

The risk of bias of the included studies was 
evaluated using six specific domains outlined in 
the Cochrane Handbook for Systematic Reviews 
of Interventions [16,37].  
 
Results 
Included studies: 

In total, 12 studies were included in this 
review [38-49]. All the studies were in English. 
The earliest and most recent studies had been 
published in 1998 and 2021, respectively. The 
characteristics of the included studies are 
presented in Table 1. 
Participants:  

Across the 12 included studies, 361 adult 
participants (one study did not report the 
number of patients) and 1,643 restorations were 
evaluated. The age of the participants in the 
included studies ranged from 18 to 92 years. All 
the studies reported the age range of the 
participants; however, only five studies provided 
the mean age of the participants [38, 39, 44, 46, 
48]. All the patients had NCCLs. 
Setting and design: 

The studies had been conducted in Nigeria 
[38], Mexico [39], Brazil [40, 45, 46, 48], Germany 
[41], Turkey [42, 43] Sweden [44], India [47], and 
Romania [49]. From the 12 included studies, 9 
studies had a split-mouth design [38-40, 43, 45-
49] and 3 had a parallel-group design [41, 42, 44]. 

The observation period across the studies 
ranged from 1 to 7 years. Five studies had a 
follow-up of one year [38, 41, 45, 47, 48], 3 had a 
two-year follow-up [39, 42, 49], 3 had a three-
year follow-up [43, 44, 46] and one had a follow-
up of 7 years [40]. 

In all studies except 4 [2,7,16,43], the 
restorations were placed by one single 
clinician/operator. The studies by Federlin et al, 
[41] and Hussainy et al. [47] did not provide any 
information on the number of operator(s). In all 
the included studies except for 2 [47, 49], at least 
two examiners assessed the restorations at the 
follow-up periods. One study [47] had only one 
investigator and another one [49] did not provide 
any information about the number of evaluators. 
In the included trials, RMGI and composite resin 
were used as the restorative materials. Three 
studies [41, 42, 47] also investigated the clinical 
effectiveness of poly-acid modified composite 
resins (compomers). The data on compomer 
restorations and modifications of RMGI                 
and composite resins were not reported in          
this review.  

Four studies compared RMGI with three-step 
etch-and-rinse adhesive systems [42-45], and 7 
studies compared RMGI with two-step etch-and-
rinse adhesive systems [38-41, 47-49]. The study 
by van Dijken [44] used both two-step and three-
step etch-and-rinse systems in comparison with 
RMGI. Only one study compared RMGI with 
universal adhesive systems [46]. 

In the majority of the studies, the cervical 
lesions were cleaned with pumice and water 
prior to placement of restoration. In terms of 
clinical technique, 2 studies employed rubber 
dam isolation [38, 40] and the remainder used a 
combination of retraction cord, cotton wool rolls, 
and suction. Only 2 studies reported enamel 
beveling [43, 45] when placing the restoration 
and 2 studies reported dentin preparation by bur 
roughening [42-44].  



J Res Dent Maxillofac Sci 2025; 10(3)                                                                                                                            Valian et al.         252 

Table 1. Characteristics of the included studies 
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Gonçalves 
et al. 
2021[46] 

Paired 36 50 42 200 159 
61 

Range 
(38-92) 

No No 
cotton rolls and 

suction 

G1- USB, 3M ESPE + RC 
G2- selective etch+ USB, 

3M ESPE + RC 
G3- RMGI 

G4- EDTA pretreatment+ 
RMGI 

de Oliveira 
et al. 
2011[45] 

Paired 12 10 10 124 122 
? 

Range 
(36-55) 

Yes No 
buccal expander and 
cotton rolls and high-

power suction 

G1- conventional 
adhesive system + RC 

G2- RMGI 
G3- 2 coats of primer + 

RMGI 
 

Perdigao 
et al. 
2012[48] 

Paired 12 33 ? 92 78 
48.7 

Range 
(30-79) 

No No Cotton-roll 

G1- two-step etch-and-
rinse + RC 

G2- traditional RMGI 
G3- nanofilled RMGI 

Popescu 
et al. 
2016[49] 

Paired 24 45 37 220 172 
? 

Range 
(22-65) 

No No 
cotton rolls and a 

saliva ejector 

G1- RMGI 
G2- adhesive + RC 

G3- RMGI liner + RC 

Hussainy 
et al. 
2018[47] 

Paired 12 ? ? 101 101 
? 

Range 
(18-65) 

No No 
cotton rolls and saliva 

ejector 

G1- RMGI 
G2- flowable composite 

G3- polyacid-modified RC 
 

Adeleke 
et al. 
2012[38] 

Paired 12 44 37 338 287 
52 

Range 
(25-74) 

No No Rubber dam 
G1- Henry Schein 

Universal bond + RC 
G2- RMGI 

Brackett 
et al. 
2003[39] 

Paired 24 24 ? 74 54 
47 

Range 
(28-73) 

No No Retraction code 
G1- Single bond - 
(3M/ESPE) + RC 

G2- RMGI - FUJI II LC (GC) 
Fagundes 
et al. 
2014[40] 

Paired 84 30 20 70 51 
? 

Range 
(18-50) 

No No Rubber dam 
G1- Excite + RC 

G2- RMGI - Vitremer 
(3M/ESPE) 

Federlin 
et al. 
1998[41] 

Parallel 12 11 11 48 45 
? 

Range 
(30-77) 

No No ? 

G1- Prim&Bond 2.1 
(DeTrey/Dentsply) + RC 

G2- RMGI - FUJI II LC (GC) 
G3- Dyract PSA + 

Compomer 

Onal 
et al. 
2005[42] 

Parallel 24 30 28 130 122 
? 

Range 
(27-64) 

No Yes Cotton role, suction 

G1- Scotchbond 
Multipurpose (3M/ESPE) 

+ RC 
G2- RMGI - Vitremer (3M) 

G3- Primer/adhesive 
(3M) + Compomer 

G4- Prime & Bond NT 
(Dentsply) + Compomer 

Ozgunaltay 
et al. 
2002[43] 

Paired 36 24 21 98 87 
? 

Range 
(40-65) 

Yes No Retraction code 

G1- Scotchbond 
Multipurpose (3M/ESPE) 

+ RC 
G2- RMGI - Vitremer 

(3M/ESPE) 
Van Dijken 
et al.  
2000[44] 

Parallel 36 60 60 148 142 
57 

Range 
(29-88) 

No Yes Retraction cord 
G1- EBS(ESPE) + RC 

G2- One-Step (Bisco) + RC 
G3- RMGI – FUJI II LC (GC) 
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Outcome measures: 
All the studies reported using the modified 

USPHS criteria for clinical evaluation of dental 
restorative materials. The principal outcome was 
retention. This parameter was reported in all the 
included studies in one or more of the following 
formats: retention rates (percentage of retained 
restorations), number of failed restorations, or 
cumulative survival rate. The secondary 
outcomes (i.e. marginal discoloration and 
marginal integrity) were measured and 
presented as either “clinically acceptable” or 
“clinically unacceptable” based on the modified 
USPHS scores. The retention rate and percentage 
of “clinically acceptable” restorations in           
terms of marginal discoloration and marginal 
integrity for all the study groups are summarized 
in Table 2. 

The retention rate of NCCL restorations varied 
depending on the type of adhesive system and the 
follow-up period of the study. For a follow-up 
period of 1-3 years, the retention rate ranged 
from 51% to 100% with a mean retention rate of 
91.5%. Only the study by Fagundes et al. [40] had 
a follow-up period of more than 3 years. The 
reported survival rate for the two-step etch-and-
rinse adhesive and RMGI was 52% and 88.5%, 
respectively at a recall period of 7 years. 

The poorest clinical performance in terms of 
retention rate was found for a 2-step etch-and-
rinse adhesive with 51% clinically acceptable 
restorations at 3 years. On a further note, the 2-
step etch-and-rinse system had the lowest 
reported marginal integrity, with 51% clinically 
acceptable restorations at 3 years. 
Risk of bias of the included studies: 
Randomization: 

The sequence generation process was 
considered as having a low risk of bias in only 3 
studies [38, 40, 47] while others were unclear 
about the details of their randomization process. 
Fagundes et al. [40] reported a sequentially 
numbered randomization process; while, 
Adeleke and Oginni [38] stated simple       random 

sampling by using ballots. Moreover, Hussainy et 
al. [47] performed randomization using a block 
randomization procedure with unknown          
block sizes to the investigators until the end            
of the study. 
Allocation: 

The method used to conceal the allocation 
sequence was only reported in 2 studies [16,37] 
and hence other studies were judged as having an 
unclear risk of selection bias. Hussainy et al. [47] 
and Goncalves et al. [46] implemented the sealed 
envelope method for allocation concealment. 
Blinding of participants and personnel: 

All the studies were judged as having a high 
risk of performance bias due to the type of 
interventions performed since blinding of the 
operators was not feasible. No information on 
blinding of the participants was provided by the 
studies; however, the outcomes were unlikely to 
be influenced by inadequate patient blinding. 
Blinding of outcome assessors: 

Seven studies were considered to have a low 
risk of bias as the outcome assessors were 
independent of the operators [38-40, 42, 46-48]. 
Incomplete outcome data: 

The attrition bias was considered as being at 
low risk of bias in 8 of the included studies [38-
40, 42, 44-47]. This was due to sufficient 
information on the number and reasons of 
participant drop-outs at recall periods.  
Selective reporting: 

All 12 studies reported their pre-specified 
outcomes and therefore the studies were judged 
as having low risk of reporting bias. 
Other potential sources of bias: 

None of the studies had clearly indicated 
whether the effect of clustering was taken into 
account to avoid unit of analysis error; thus, this 
domain was judged to have unclear risk of bias. 
Summary of risk of bias assessment: 

All the included studies were judged to have 
unclear risk of bias (plausible bias that raises 
some doubt about results) as one or more of the 
domains were graded as unclear (Figure 1).  
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Table 2. Retention, marginal integrity and marginal discoloration of clinically acceptable restorations (%) 
 

Study ID Adhesive type / Material Retention 
(%) 

Marginal Integrity 
(%) 

Marginal Discoloration 
(%) 

Gonçalves   et al. 
2021[46] 

1-step universal + RC 88.1 100 100 
2-step universal + selective etch 

+RC 97.6 100 100 

RMGI 97.6 97.6 100 
de Oliveira et al. 
2012 [45] 

3-step etch-and-rinse 100 100 100 
RMGI 95 100 100 

Popescu     et al. 
2016 [49] 

2-step etch-and-rinse 93 57 59 
RMGI 95 57 57 

Hussainy et al. 
2018 [47] 

2-step etch-and-rinse 97.1 97.1 97.1 
RMGI 97 97 97 

Adeleke et al. 
2012 [38] 

2-step etch-and-rinse + RC 74.1 99.1 99.1 
RMGI 91 100 99.2 

Brackett et al.  
2003 [39] 

2-step etch-and-rinse + RC 81 100 100 
RMGI 96 100 100 

Fagundes et al. 
2014 [41] 

2-step etch-and-rinse + RC 52 87 100 
RMGI 88.5 69.2 100 

Federlin       et 
al.   
1998 [40] 

2-step etch-and-rinse + RC 100 100 100 

RMGI 100 100 100 

Onal et al. 
2005 [42] 

3-step etch-and-rinse + RC 70 100 100 
RMGI 100 100 100 

Ozgunaltay et al. 
2002 [43] 

3-step etch-and-rinse + RC 95 100 100 
RMGI 98 100 100 

Van Dijken et al. 
2000 [44] 

3-step etch-and-rinse + RC 90 90 100 
2-step etch-and-rinse + RC 51 51 100 

RMGI 93 93 100  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 
 

Figure 1. Summary of risk of bias of the included studies  

Effects of interventions: 
The longest follow-up of each study was 

selected for inclusion in the meta-analysis. One 
study [48] just reported the alpha percentage 
while alpha+ bravo indicated the success         rate 
in other included studies. Therefore, it     was not 
included in the meta-analysis. Table 2 shows a 
summary of the studies included in the               
meta-analyses. 
Primary outcome: retention rate 

The pooled estimate of the parallel group 
studies (83 RMGI and 131 composite 
restorations) showed that RMGI restorations had 
a significantly lower risk of retention failure than 
composite restorations [risk ratio (RR): 0.20, 
95% CI: 0.07 to 0.56, P=0.002; random-effect 
model)] (Figure 2 and Table 3). There was no 
evidence of heterogeneity (P=0.44; I²=0%). 

A subgroup meta-analysis of the split-mouth 
studies (414 RMGI and 454 composite 
restorations) also indicated that RMGI 
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restorations had significantly lower failure rates 
than composite restorations (RR: 0.38, 95% CI: 
0.24 to 0.60, P<0.00; random-effects model). 
There was no evidence of heterogeneity (P=0.62; 
I²=0%) (Table 3). 

There was no difference in the outcome 
derived from the split-mouth and parallel-group 
studies. The results of the combined subgroup 
meta-analysis confirmed reduced risk of 
retention failures (i.e. a significantly higher 
survival rate) for RMGI compared to composite 
(RR: 0.35, 95% CI: 0.23 to 0.52, P<0.000; random-
effects model) in cervical lesions. There was no 
evidence of heterogeneity (P=0.61; I²=0%) 
(Table 3). 
Secondary outcome: marginal integrity 

Meta-analysis of the parallel group studies (83 
RMGI and 125 composite restorations)         
showed that RMGI restorations had a 
significantly superior marginal integrity             
than composite restorations (RR: 0.23, 95% CI: 
0.07 to 0.72, P=0.01; fixed-effects model)    
(Figure 3 and Table 3).  

The outcome data from the split-mouth 
studies (224 RMGI and 181 composite 
restorations) showed a borderline statistical 
significance for marginal integrity (RR: 0.97, 95% 
CI: 0.64 to 1.45, P=0.87; fixed-effects model). 
There was no evidence of heterogeneity (P=0.61; 
I² = 0%) (Figure 3 and Table 3).  

The results of combined subgroup meta-
analysis of split-mouth and parallel group studies 
showed borderline statistical significance in 
favor of RMGI for marginal integrity in 
comparison with composite (RR: 0.70; 95% CI: 
0.47 to 1.03; P=0.07; fixed-effects model) with no 
evidence of heterogeneity (P=0.12; I²=0%) 
(Figure 3 and Table 3). 
Secondary outcome: marginal discoloration 

The meta-analysis found no statistically 
significant difference between RMGI and 
composite restorations with regard to marginal 
discoloration (RR: 0.00; 95% CI: -0.02 to 0.03; 
P=0.92) (Figure 4). 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2. Comparison of primary outcome: retention failure 
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Table 3. RMGI versus composite restorations for NCCLs 
 

Outcome or subgroup Studies Restorations Statistical Method Effect Estimate 
1.1 Retention rate 11 1082 Risk ratio (M-H Random, 95% CI) 0.35 [0.23, 0.52] 
1.1.1 Parallel group studies 3 214 Risk ratio (M-H Random, 95% CI) 0.20 [0.07, 0.56] 
1.1.2 Split-mouth studies 8 868 Risk ratio (M-H Random, 95% CI) 0.38 [0.24, 0.60] 
1.2 Marginal integrity 11 988 Risk ratio (M-H Fixed, 95% CI) 0.70 [0.47, 1.03] 
1.2.1 Parallel group studies 3 208 Risk ratio (M-H Fixed, 95% CI) 0.23 [0.07, 0.72] 
1.2.2 Split-mouth studies 8 780 Risk ratio (M-H Fixed, 95% CI) 0.97 [0.64, 1.45] 
1.3 Marginal discoloration 11 985 Risk difference (M-H Fixed, 95% CI) 0.00 [-0.02, 0.03] 
1.3.1 Parallel group studies 3 205 Risk difference (M-H Fixed, 95% CI) 0.00 [-0.04, 0.04] 
1.3.2 Split-mouth studies 8 780 Risk difference (M-H Fixed, 95% CI) 0.00 [-0.03, 0.03] 

M-H: Mantel-Haenszel used to estimate the risk ratio 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3. Comparison of secondary outcome: marginal integrity 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4. Comparison of secondary outcome: marginal discoloration 
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Discussion  
Twelve clinical trials reporting outcome data 

on retention rate, marginal integrity, and 
marginal discoloration were identified and 
deemed appropriate for this review. All the 
included studies were assessed as having an 
unclear risk of bias. The results of the meta-
analysis showed that RMGI restorations 
exhibited significantly superior performance 
than composite restorations with respect to 
retention rate. However, no significant 
differences were found between the two 
materials for marginal integrity and marginal 
discoloration. In addition, no difference between 
the outcomes of parallel group and split-mouth 
studies was observed in retention rate and 
marginal discoloration but in assessment of 
marginal integrity, the parallel group studies 
showed a significant difference between RMGI 
and composite resin restorations; while, in   split-
mouth studies, no significant difference was 
observed. 
Overall completeness and applicability of evidence  

The 12 included studies were RCTs that 
compared RMGI restorations with composite 
resin restorations for NCCLs. The follow-up 
period ranged from 1 and 7 years. The outcome 
results on the retention rate, marginal integrity, 
and marginal discoloration were reported based 
on the modified USPHS criteria. 

The overall body of evidence from the 12 
included RCTs was not of sufficient quality. All the 
included studies used restoration rather than 
patient as the unit of analysis. It was also unclear 
whether the effect of clustering had been taken 
into account for sample size calculations and 
statistical analysis. Failure to account for 
clustering creates a ‘unit of analysis error’ which 
underestimates the required sample size, 
produces over-precise results and P values that 
are too small [50-54]. 

Blinding of clinicians was not possible in these 
studies due to the nature of interventions and the 

fact that specific adhesive protocols had to be 
followed during the restorative phase. However, 
lack of clinician or patient blinding was not 
considered as a potential source of bias. 
Agreements and disagreements with prior 
research: 

The findings of this review supported the 
results of previous systematic reviews and 
studies. Santos et al. [55] found significantly 
lower risk of loss of RMGI restorations compared 
to composite restorations including both the 
three-step etch-and-rinse and the two-step etch-
and-rinse adhesive systems in class V lesions. 
Matis et al. [56] reported significantly better 
retention rates for glass ionomer compared to 
composite after 10 years. In another study by 
Peumans et al. [57], glass ionomer restorations 
revealed superior bonding performance and 
lower annual failure rate compared to five other 
classes of adhesive materials (three-step etch-
rinse, two-step etch-rinse, two step self-etch, one-
step self-etch and self-adhesive composites) in 
class V lesions. RMGI restorations offer several 
advantages over traditional composite 
restorations, especially in specific clinical 
situations. One of the main benefits of RMGIs is 
their enhanced bond strength. They chemically 
bond to dentin, and the bond strength improves 
over time, leading to reduced microleakage 
compared to composites, which can suffer from 
polymerization shrinkage and subsequent 
debonding [58, 59]. This property makes RMGIs a 
reliable option for long-term restorations. 

Another significant advantage of RMGIs is 
their ability to continuously release fluoride ions. 
This fluoride release is essential for prevention of 
secondary caries, as it inhibits bacterial 
proliferation and promotes the remineralization 
of tooth structure. This characteristic is 
particularly beneficial in pediatric dentistry and 
for patients at high risk of caries, providing an 
extra layer of protection for vulnerable teeth. 
RMGIs also feature a dual-cure property, utilizing 
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both chemical and light curing mechanisms. This 
dual-cure capability allows for a faster setting 
while ensuring strong initial strength. 
Additionally, it reduces moisture sensitivity 
during the setting process, addressing a common 
issue faced by traditional glass ionomer cements, 
which can be compromised when exposed to 
saliva or blood during placement [51, 58]. In 
terms of mechanical properties, RMGIs exhibit 
higher flexural strength, improved wear 
resistance, and lower solubility compared to the 
conventional glass ionomer cements. These 
features make RMGIs more suitable for areas 
subjected to occlusal forces, as they are less 
brittle than traditional composites and can better 
withstand stresses in the oral environment. 
Esthetically, RMGIs excel in comparison to 
conventional glass ionomer cements. They 
provide improved esthetic qualities that 
approach those of composites while retaining 
their advantageous properties. This makes RMGIs 
an excellent choice for visible areas in the oral 
cavity, where esthetics is crucial. Furthermore, 
RMGIs demonstrate versatility in application, 
effectively used across various techniques, such 
as serving as a base for composite restorations in 
the "sandwich technique." This enhances their 
utility in complex restorative procedures that 
may require multiple materials. Finally, clinical 
studies have shown that RMGI restorations 
generally have lower annual failure rate 
compared to composite restorations, indicating 
superior long-term performance. These 
advantages position RMGIs as a valuable option 
in restorative dentistry, especially for specific 
indications such as Class V lesions and for 
patients at increased risk of caries [60]. 
 
Conclusion 

This review revealed that RMGI restorations 
exhibited superior clinical performance in terms 
of retention rate compared to composite resin 
restorations in NCCLs. Furthermore, no 

difference was found between the two materials 
in terms of marginal discoloration or marginal 
integrity. All the trials were rated as having 
unclear risk of bias, and therefore the findings of 
this review should be interpreted with caution. 

In addition, the quality of the included studies 
was not of high standard. Most of the studies 
exhibited fundamental weaknesses in their study 
design, methodology, data reporting, and 
analysis. It is therefore essential to conduct well-
designed, high-quality studies with long follow-
up periods to unravel the uncertainties in the 
results of previous studies. In addition, further 
clinical studies are necessary to compare the 
clinical performance of various adhesive systems 
and determine the effect of enamel beveling and 
dentin roughening on the performance of cervical 
restorations. 
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