
INTRODUCTION

Dental caries is one of the most common conditions 
affecting the general health of children1). Its 
prevalence in developed countries is declining, while 
in underdeveloped and developing countries, the 
prevalence of caries is rising1). In the United Kingdom, 
from 1973 to 2013, the caries prevalence decreased from 
72% to 41% in 5-year-olds, and from 97% to 46% in 
15-year-olds2). In the United Sates, from 2002 to 2012, 
caries declined among children and adolescents from 
54.1% to 45.2%3). In contrast, the prevalence of dental 
caries in the primary dentition of children under 6 years 
of age in Saudi Arabia has reached 84%, and by the age 
of 9 years, the prevalence has reached 94%4). Dental  
caries was found to be the most common reason for 
extraction of teeth among Saudis aged 10–30 years, with 
the first permanent molars being the most frequently 
extracted teeth5). It is estimated that the cost to treat 
all children aged 14 years or younger in Saudi Arabia 
would be around 3.9 billion Saudi Riyals (more than 
US$1 billion), assuming a prevalence of approximately 
84% and approximately six decayed teeth per child6). 
Therefore, tremendous monetary benefits could be 
expected if primary prevention of dental caries, especially 
among children, is implemented. Thus, dental caries 
in Saudi Arabia is a significant public health problem 
among children and adolescents that demands a public 
health solution.

Although dental caries is an infective transmittable 
bacterial disease characterized by multi-factorial 
pathology, it is a disease that can be prevented and 
even potentially reversed during its early stages7). 

Preventive measures such as plaque control and topical 
fluoride application may not be effective, particularly on 
susceptible tooth surfaces8). More effective measures are 
therefore necessary, such as the application of occlusal 
sealants9). The use of fissure sealants has been well 
documented in several clinical studies as an effective 
measure for the prevention of pit and fissure caries 
in children. It is highly recommended for populations 
with high caries prevalence such as Saudi children and 
adolescents9,10). It is also recommended for high risk 
surfaces such as occlusal surfaces. Pit and fissure caries 
accounts for approximately 90% of the total incidence of 
caries in children and adolescents, affecting mainly first 
permanent molars11,12). In 2012, the prevalence of dental 
sealants in the US was 36.0%3), while the prevalence of 
dental sealants among Saudi schoolchildren was 9.0%13). 
The application of fissure sealants through school-based 
dental programs is urgently needed to prevent dental 
caries among Saudi schoolchildren.

Resin-based sealants are effective in preventing 
caries; however, they are moisture sensitive14). In 
contrast, glass ionomer cement has the advantage of 
being moisture tolerant and offering continuous fluoride 
release; however, its effect on caries prevention is 
questionable because of its inadequate retention rate15,16). 
Although numerous clinical studies have provided 
conflicting evidence regarding the retention and caries-
preventive effect of glass ionomer sealants16-18), meta-
analysis conducted to compare the caries-preventive 
effect of glass ionomer cement with resin-based fissure 
sealants found no evidence that either material was 
superior to the other in the prevention of dental 
caries19,20). Therefore, the aim of this randomized clinical 
trial was to compare the retention and caries-preventive 
effect of glass ionomer and resin-based sealants among 
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Table 1 Chemical composition of tested materials

Sealant Material Composition

Glass Ionomer 
Sealant

GC Fuji 
Triage

aluminofluorosilicate glass, polyacrylic acid, distilled water, 
pigment, polybase carboxylic acid

Resin-based 
Sealant

Clinpro™ 
Sealant

triethyleneglycol dimethacrylate (TEGDMA), bisphenol A diglycidyl ether 
dimethacrylate (Bis-GMA), silane treated silica, tetrabutylammonium 
tetrafluoroborate, diphenyliodonium hexafluorophosphate, triphenylantimony, 
ethyl 4-dimethyl aminobenzoate (EDMAB), titanium dioxide, hydroquinone

6–9-year-old children. The null hypothesis tested was 
that there is no difference in the retention and caries-
preventive effect of glass ionomer and resin-based 
sealants in 6–9-year-old children.

MATERIALS AND METHODS

Study population
Ethical clearance to conduct the study was obtained 
from the Human Ethical Committee at the College 
of Dentistry Research Center (CDRC) at King Saud 
University (NF2260).

Eighty-five children attending dental clinics at 
the College of Dentistry, King Saud University (KSU), 
were screened and examined by a single experienced 
examiner using a mouth mirror and dental explorer. 
The inclusion criteria for the selected children were: 
healthy cooperative children aged 6–9 years; all four 
permanent first molars fully erupted; with deep pits and 
fissures; free of caries, restorations, or sealant; and with 
dmft ≥1. Out of the 85 children examined, 42 fulfilled 
the inclusion criteria, and 35 were retained through the 
whole study period. On the first visit to the pediatric 
dental clinic, the subject’s medical and dental history 
was reviewed. After the research was explained, a 
written consent to participate in the study was signed 
by the child’s parent. Each child’s teeth were examined, 
and all present, carious, filled and missing teeth were 
recorded in standard dental charts according to the 
diagnostic criteria of the World Health Organization 
Oral Health Survey21). Individual caries risk was based 
on the baseline dmft index of each patient. Standardized 
bitewing radiographs for all the children were taken 
on the first visit to finalize the treatment plan. If any 
evidence of radiolucency was seen on the occlusal or 
proximal surfaces of the first permanent molars, the 
children were excluded from the study. Other reasons 
for exclusion included stained grooves, suspected carious 
lesions and enamel hypoplasia.

Sealant application
A table of random numbers determined the material 
to be used on the right side of the mouth. A single 
operator carried out all clinical procedures starting with 
prophylaxis using a slurry of pumice and a rotating 
brush. The occlusal surfaces of all four first permanent 

molars were then thoroughly flushed with water. The 
permanent first molars were isolated using cotton 
rolls (Distech® Cotton Rolls, Montreal, Canada) and a 
saliva ejector held by a dental assistant. Sealants were 
applied using a split-mouth technique. Two permanent 
first molars on one side of the mouth were sealed with 
Clinpro (ClinproTM Sealant, 3M ESPE, St. Paul, MN, 
USA), a light-cure low viscosity fluoride-releasing 
resin-based sealant. The contralateral two permanent 
first molars were sealed with Fuji Triage (GC Fuji 
Triage, GC, Tokyo, Japan), a chemical-cured low 
viscosity high-fluoride releasing glass ionomer sealant. 
The chemical composition of the tested materials is 
presented in Table 1. Clinpro was applied following the  
manufacturer’s instructions. The occlusal surface 
was dried and 35% phosphoric acid was applied with 
a disposable brush into the pits and fissures. Each 
tooth was etched for 30 s and then rinsed thoroughly 
for 10 s using an oil-free air-water syringe. Etching 
was confirmed by a dull frosty-white appearance of the 
enamel. The sealant was then applied and cured for 30 
s using a light cure unit (EliparTM S10, 3M ESPE). Each 
sealant was checked using a dental explorer which was 
run over the sealed surface to ensure that there was a 
smooth marginal seal between the sealant and the tooth 
surface and that the sealant covered all pits and fissures 
and resisted removal. The occlusion was checked with 
articulating paper (Coltene Whaledent, Cuyahoga Falls, 
OH, USA) to confirm that there were no premature 
contacts that might cause occlusal interference. The 
white-colored Fuji Triage was also applied according 
to the manufacturer’s instructions on the contralateral 
teeth. The occlusal surfaces were conditioned with GC 
cavity conditioner for 10 s, rinsed for 10 s, and then 
dried by blotting with a cotton pellet. The sealant was 
triturated and directly applied to the occlusal surface. A 
disposable soft brush was used to spread it into the pits 
and fissures. Then, the sealant margins were checked 
using a dental explorer, and the occlusion was checked as 
for the resin-based sealants. All other dental treatment 
was performed according to individual treatment plans 
for all children involved in the study. All children and 
their parents were directed to follow similar preventive 
program that included oral hygiene instructions, use of 
fluoridated toothpaste, and diet counseling.
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Fig. 1 Flow diagram of the current study.
 n=number

Evaluation
All the participating children were recalled for 
evaluation of sealant retention and the presence or 
absence of caries after 6, 12, and 18 months by two 
calibrated and experienced independent evaluators. The 
evaluators were blinded because both sealant materials 
were similar in appearance. At each evaluation, and 
for each evaluator, a new record form was used to 
prevent examiner bias from knowledge of the previous 
evaluation. All fissure sealants were examined with a 
dental explorer to verify the retention of the sealant. 
Sealant retention was categorized into three groups 
according to the method of Oulis and Berdouses22): 
“Total Retention”=total retention of the sealant on the 
occlusal surface, “Partial Loss”=presence of the sealant 
with fracture or loss of material, and “Total Loss”=total 
absence of the sealant on the occlusal surface. 
Carious lesions were assessed using a dental explorer  
according to the diagnostic criteria of the World Health 
Organization Oral Health Survey21) after drying the 
occlusal surfaces with air. After evaluation at each recall 
visit, topical fluoride gel (acidulated phosphate fluoride, 
1.23%) was applied to each participating child.

For the sake of comparison, the study children were 
divided into two groups according to age and caries 
risk. The two age groups were 6–7 and 8–9 years. The 
two categories of caries risk severity, according to the  
method of Oulis and Berdouses22), were moderate risk 
(MR; dmft score of 1–4) and high risk (HR; dmft score 
of >4).

Statistical analysis
The data were analyzed using SPSS statistical package 
software, version 20 (IBM, Armonk, NY, USA). Kaplan-
Meier survival analysis was performed to compare 
the survival rate in retention and caries prevention of 
both sealants. The long-rank test was used to test the 
significance of survival curves between the materials. 
The chi-square test was used to compare the two sealants 
in relation to age group and caries risk. The p value 
was set at 0.05. To confirm intra- and inter-examiner 
reproducibility for the clinical evaluation concerning 
sealant retention and caries presence, a kappa test 
was performed. Figure 1 shows a flowchart of the study 
design and the number of participants and teeth at each 
evaluation period of the study.

RESULTS

The results of the two examinations on sealant status 
showed good intra-examiner reproducibility, with kappa 
values of 0.87 for sealant retention and 0.90 for the 
presence of caries. The kappa test also showed good 
inter-examiner reproducibility with a value of 0.84.

One-hundred and forty teeth in 35 children with an 
average age of 7.2 years (range 6–9 years) were included 
and evaluated. Seven children were lost over the 1.5-
year follow-up period due to loss of contact and were not 
included in the statistical analysis.

Table 2 and Figs. 2 and 3 show the comparative 
cumulative survival percentage of partially and 
fully retained sealants, and the cumulative survival 
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Fig. 2 Comparison of the cumulative survival percentages 
of partially and fully retained glass ionomer and 
resin-based sealants over a period of 18 months.

Fig. 3 Comparison of the cumulative survival percentages 
of caries-free pits and fissures of glass ionomer and 
resin-based sealants over a period of 18 months.

Table 2 Cumulative survival percentages, means and standard errors of partially and fully retained sealants and caries-
free pits and fissures of first permanent molars over a period of 18 months 

Outcome
Sealant 
material

Cumulative survival
%

Mean
Standard 

Error
Confidence Interval

95%
p

Retention
Fuji Triage
Clinpro

89.6
92.9

17.2
17.6

0.187
0.119

(16.9–17.6)
(17.4–17.9)

0.171

Caries Prevention
Fuji Triage
Clinpro

85.7
88.9

17.2
17.4

0.190
0.162

(16.8–17.5)
(17.1–17.7)

0.235

Table 3 Comparison of the retention of glass ionomer (Fuji Triage) and resin-based (Clinpro) sealants in different caries 
risk and age groups

Evaluation 
Period

Retention

Fuji 
Triage

Clinpro
Fuji Triage Clinpro Fuji Triage Clinpro

Caries Risk Age Groups

(n=70) (n=70) MR 
(n=40)

HR 
(n=30)

MR 
(n=40)

HR 
(n=30)

6–7 
(n=34)

8–9 
(n=36)

6–7 
(n=34)

8–9 
(n=36)

No. (%) No. (%) No. (%) No. (%) No. (%) No. (%) No. (%) No. (%) No. (%) No. (%)

6th month
TR
PL
TL

48 (68.6)
15 (21.4)

7 (10)

47 (67.1)
22 (31.4)

1 (1.4)

26 (65)
8 (20)
6 (15)

22 (73.3)
7 (23.3)
1 (3.3)

28 (70)
11 (27.5)

1 (2.5)

19 (63.3)
11 (36.7)

0 (0.0)

24 (70.6)
10 (29.4)

0 (0)

24 (66.7)
5 (13.9)
7 (19.4)

20 (58.8)
13 (38.2)

1 (2.9)

27 (75)
9 (25)
0 (0.0)

p 0.054 0.273 0.516 0.013 0.275

12th month
TR
PL
TL

30 (42.9)
32 (45.7)

8 (11.4)

33 (47.1)
31 (49.2)

6 (8.6)

15 (37.5)
18 (45)

7 (17.5)

15 (50)
14 (40)

1 (3.3)

19 (47.5)
19 (47.5)

2 (5)

14 (46.7)
12 (46.7)

4 (13.3)

15 (44.1)
18 (52.9)

1 (2.9)

15 (41.7)
14 (38.9)

7 (19.4)

12 (35.3)
20 (58.8)

2 (5.9)

21 (58.3)
11 (30.6)

4 (11.1)

P 0.801 0.162 0.447 0.08 0.05

18th month
TR
PL
TL

18 (25.7)
38 (54.3)
14 (20)

23 (32.9)
34 (48.6)
13 (18.6)

9 (22.5)
20 (50)
11 (27.5)

9 (30)
18 (60)

3 (10)

15 (37.5)
18 (45)

7 (17.5)

8 (26.7)
16 (53.3)

6 (20)

10 (29.4)
21 (61.8)

3 (8.8)

13 (36.1)
13 (36.1)
10 (27.8)

10 (29.4)
21 (61.8)

3 (8.8)

13 (36.1)
13 (36.1)
10 (27.8)

p 0.648 0.191 0.633 0.005 0.005

No.: Number of teeth, TR: Total Retention, PL: Partial Loss, TL: Total Loss, MR: Moderate Caries Risk,  HR: High Caries 
Risk
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Table 4 Comparison of the caries-preventive effect of glass ionomer (Fuji Triage) and resin-based (Clinpro) sealants in 
different caries risk and age groups

Evaluation 
Period

Caries

Fuji 
Triage

Clinpro
Fuji Triage Clinpro Fuji Triage Clinpro

Caries Risk Age Groups

(n=70) (n=70) MR 
(n=40)

HR 
(n=30)

MR 
(n=40)

HR 
(n=30)

6–7 
(n=34)

8–9 
(n=36)

6–7 
(n=34)

8–9 
(n=36)

No. (%) No. (%) No. (%) No. (%) No. (%) No. (%) No. (%) No. (%) No. (%) No. (%)

6th month
No
Yes

65 (92.9)
5 (7.1)

66 (94.3)
4 (5.7)

39 (97.5)
1 (2.5)

26 (86.7)
4 (13.5)

40 (100)
0 (0)

26 (86.7)
4 (13.5)

32 (94.1)
2 (5.9)

33 (91.7)
3 (8.3)

32 (94.1)
2 (5.9)

34 (94.9)
2 (5.6)

p 1.00 0.08 0.017 0.691 0.953

12th month
No
Yes

57 (81.4)
13 (18.6)

62 (88.6)
8 (11.4)

37 (92.5)
3 (7.5)

20 (66.7)
10 (33.3)

39 (97.5)
1 (2.5)

23 (76.7)
7 (23.3)

27 (79.4)
7 (20.6)

30 (83.3)
6 (16.7)

28 (82.4)
6 (17.6)

34 (94.4)
2 (5.7)

p 0.344 0.006 0.007 0.673 0.112

18th month
No
Yes

48 (68.6)
22 (31.4)

51 (72.9)
19 (27.1)

33 (82.5)
7 (17.5)

15 (50)
15 (50)

39 (97.5)
1 (2.5)

12 (40)
18 (60)

22 (64.7)
12 (35.5)

26 (72.2)
10 (27.8)

23 (67.6)
11 (32.4)

28 (77.8)
8 (22.2)

p 0.711 0.005 0.000 0.498 0.341

No.: Number of teeth, MR: Moderate Caries Risk, HR: High Caries Risk

percentage of caries-free pits and fissures in the first 
permanent molars over a period of 18 months using 
Kaplan-Meier survival analysis. The cumulative 
survival percentage of partially and fully retained Fuji 
Triage sealants, was 89.6%, with a mean survival time 
of 17.2 months. For Clinpro sealants, the cumulative 
survival percentage of sealant retention was 92.9%, with 
a mean survival time of 17.6 months. The cumulative 
survival percentage of caries-free pits and fissures for 
Fuji Triage sealants was 85.7%, with a mean survival 
time of 17.2 months; whereas for Clinpro sealants, it 
was 88.9%, with a mean survival time of 17.4 months. 
The long-rank test showed that there were no significant 
differences in the retention rate and caries prevention 
effect between Fuji Triage and Clinpro sealants with 
regard to their survival pattern.

Retention rates of both sealants in different caries 
risk and age groups at 6, 12, and 18 months are shown in 
Table 3. In general, at the 18-month time period, there 
was no statistically significant difference in retention 
between Fuji Triage and Clinpro sealants (p=0.648). 
However, Fuji Triage and Clinpro both performed 
better in terms of retention in children in the HR group 
compared with those in the MR group. Both sealants 
performed significantly better in the younger age group 
than in the older age group at 18 months (p=0.005).

The caries-preventive effects of both sealants in 
different caries risk and age groups at 6, 12 and 18 
months are shown in Table 4. There was no statistically 
significant difference in the caries-preventive effect 
between Fuji Triage and Clinpro sealants at the end of 
the study (p=0.711). Caries was confined to the enamel 
and no cavitation was observed in either group. Both 
sealants displayed better caries prevention in the MR 
group than the HR group, with significant differences 

at 12 months and 18 months (p<0.05). However, Clinpro 
provided a better caries-preventive effect in the older age 
group, whereas Fuji Triage exerted the same preventive 
effect for both age groups.

DISCUSSION

The null hypothesis tested in the present study was 
accepted, as no differences in caries-preventive effect 
and retention were found between glass ionomer and 
resin-based sealants among 6–9-year-old children over 
a period of 18 months.

The success of sealants relies mostly on their effect 
on caries prevention and retention23). Typically, resin-
based sealants are the most frequently used sealant 
material24). The efficacy of this material depends on the 
micro-retention provided by enamel tags created by acid 
etching. However, resin-based sealants are sensitive to 
moisture, and the hydrophilic characteristics of glass 
ionomers make them suitable as an alternative to 
resin-based sealants when moisture contamination is 
unavoidable24). Resin-based sealants are considered as 
the positive control in this study because their efficiency 
in preventing fissure caries is well recognized25). The 
present study used a split-mouth design to allow control 
of the oral conditions and to reduce variables, as each 
child was treated with both types of sealants. Moreover, 
both types of sealants used in this study were fluoride-
releasing and -recharging materials26) to balance the 
caries-preventive effect provided by the fluoride release 
and recharge. In our study, rubber dam was not used 
for isolation as four sealants should be placed in the 
same visit, and using clamps and rubber dam in each 
quadrant will cause discomfort for young children which 
may result in loss of cooperation. Cotton roll and saliva 

658 Dent Mater J 2017; 36(5): 654–661



ejector hold by dental assistant were used in this study 
for isolation, a method which has been widely used in 
many published researches. Also, it has been shown 
that isolation by rubber dam or cotton rolls are equally 
effective and result in similar retention rates27,28). 
Topical fluoride was applied to each child after each 
recall visit as the participating subjects were moderate 
to high caries risk children. Possibility effect of topical 
fluoride on the effectiveness of sealants in fissure 
caries prevention might exist. In addition, both sealant  
recharge fluoride from the topical fluoride which 
may increase the caries-preventive effect of both 
the sealants29,30). However, in the current study, no 
difference in caries-preventive effect between the two 
sealants was observed as the topical fluoride application 
was applied to all children and balanced by the same 
type and concentration. Although seven subjects were 
lost to follow-up in this study, attrition bias was not 
considered to be a major problem because their data 
were not incorporated in the statistical analysis.

The present study revealed that after 18 months, the 
cumulative survival percentages of partially and fully 
retained Fuji Triage and Clinpro sealants were 89.6% 
and 92.9% respectively, with no significant difference 
between them. These percentages are higher than 
those of other study which reported that the 24-month 
retention rate of glass ionomer and resin-based sealants 
were 50 and 73%29). Comparable results were reported 
in another study in which sealants were provided in a  
school environment, which found that 93.8% of resin-
based sealants were completely lost 3 years after 
placement31). One clinical study and other field studies 
found that the retention of resin-based sealants was 
higher than that of glass-ionomer sealants32-34). For both 
sealants, the higher survival rate of retention noted in 
our study could be because both sealants were applied 
under controlled and dry clinical conditions by a single 
operator. Although the teeth in our study were fully 
erupted permanent first molars, another investigation 
reported similar retention rates of resin-based and glass 
ionomer sealants in partially erupted permanent molars 
during a 24-month period and recommended that in 
cases where salivary contamination was expected, glass 
ionomer sealants may be a superior option35). Many 
laboratory studies have revealed no significant difference 
between the sealant penetration, microleakage, or 
adaptation of both materials under dry conditions36-38). 
However, an in vitro study showed that Fuji Triage has 
superior fissure penetration and closer adaptation than 
Clinpro under wet contaminated environments38).

In the present study, no significant difference in 
the cumulative survival of free-pit and fissure caries 
was found between Fuji Triage and Clinpro sealants. 
Similarly, a field study found no significant difference 
in the cumulative survival of pit and fissure caries 
between glass-ionomer and resin-based sealants after 
two years30). Another study reported no significant 
difference in caries incidence between glass-ionomer 
and resin-based sealants33). However, a clinical study 
showed that glass ionomer sealants were slightly more 

efficient in preventing caries than resin-based32). The 
outcomes of our clinical trial are in agreement with the 
conclusions of earlier published systematic reviews and 
meta-analyses comparing resin-based and glass-ionomer 
sealants19,20).

In terms of retention, both sealants performed 
better in the 6–7-year age group. This could be because 
immature enamel is porous, and this could assist in 
sealant retention23,39). It has been reported that the 
best time for sealant application is as soon as the tooth 
erupts40); nevertheless, sealants placed shortly following 
tooth eruption have a high risk of failure because oral 
fluids are likely to contaminate the surface. Previous 
researchers reported that school-based sealant programs 
for children should target kindergarten and first grade 
children because the majority of them have erupted first 
permanent molars41). However, school-based sealant 
programs tend to have inadequate lighting, saliva 
control, patient compliance and patient follow-up31). 
In the current study, Fuji Triage and Clinpro both  
performed better in terms of retention in children in 
the HR group compared with those in the MR group. 
However, both sealants had better caries preventive 
effect in MR group. A study of Chinese children 
comparing caries prevention and retention of resin-
based and glass ionomer sealants among high and low 
risk caries groups reported no significant difference in 
the occurrence of caries between the two sealants in 
either group33). However, high risk children with resin-
based sealants were more likely to have caries than the 
low risk group, while there was no difference in caries 
occurrence between the two groups for glass ionomer 
sealants33). A recent systematic review concluded that 
resin-based sealants decrease the risk of developing 
caries for up to 48 months compared with molars 
without sealants42). Another systematic review reported 
that sealants are effective in high risk children25). In 
our investigation, caries in the primary teeth of the 
participants (dmft=1–4 or dmft>4) was used to separate 
patients into the two groups of high or moderate caries 
risk, and the results showed that the higher the dmft, 
the higher the risk of caries development. Both sealants 
in this study exerted a stronger caries-preventive effect 
in children in the moderate caries risk group. This 
outcome is in agreement with the findings of earlier 
investigations where baseline caries experience was 
associated with caries development22,33,43). It has been 
reported that the great variability in the reduction 
of caries is related to the prevalence of caries in the 
individuals and populations44). Our study was conducted 
among children from a high risk population which may 
explain the obtained results.

The caries preventive properties of sealants are 
related to the way they physically isolate pits and 
fissures and/or their ability to release fluoride. One of 
the main advantages of glass ionomer is fluoride release. 
In the present study, both sealants contained fluoride. It 
has been reported that two weeks after application, the 
fluoride released by Fuji Triage was nine times higher 
than that released by a resin-based fluoride sealant, as 
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well as a greater fluoride recharge capability than other 
sealants45). Furthermore, glass ionomer sealants have 
been shown to increase the concentration of fluoride 
in the interproximal fluid to a higher level than did a 
fluoride-containing resin-based sealant, although both 
sealants provide added defense for the tooth adjacent 
to the sealed tooth46). In addition, Fuji Triage improved 
enamel hardness of the fissure enamel and exhibited 
the lowest microleakage and proportion of unfilled resin 
compared with other glass ionomer-based fissure sealant 
materials47,48).

Although caries was marginally lower and retention 
was slightly higher in resin-based fissure sealants in 
this controlled study, glass ionomer sealants showed 
promising results, especially in high caries risk children. 
However, further assessment of both sealants for an 
extended time period is required to assess the occurrence 
of caries, especially in teeth in which sealants have been 
partially or completely lost.

A small sample size was one of the limitations of 
this study as it was difficult to find children with four 
fully erupted sound first permanent molars, because 
of the high caries prevalence among Saudi children. 
Additionally, the time period of 18 months could be 
considered to be relatively short, but this follow-up time 
period was chosen to diminish the risk of participants 
dropping out.

CONCLUSION

Within the limitations of this randomized clinical trial, 
it was concluded that after 18 months, both fluoride-
releasing sealants (Fuji Triage and Clinpro) had 
comparable retention and caries-preventive effects in 
6–9-year-old children with moderate to high caries risk.
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