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ABSTRACT 
The aim of this study was to assess, on a 3-years interval time (6, 12, 24, 36 months), the retention degree of 
some glass-ionomer type sealers, as well as their clinical efficiency. The research was performed on a 15 patients 
study group, with age between 8-16 years. A number of 42 sealings were performed using two sealing products: 
Fuji TRIAGE (GC, Leuven, Belgium) and Ketac Molar (3M ESPE, Seefeld, Germany). The sealing materials 
were applied using ART technique. The sealings were analysed at 6, 12, 24, 36 months. The study also assessed 
the frequency rate of new occlusal dental caries and the evolution stage of old dental caries. After 6 months, 
88.1% of sealings were unaffected and 11.9% partially present. After 18 months, only 57.2% of sealings were 
unaffected, while 42.8% were partially present. After 24 months, 54.7% of sealings were partially present and 
9.5% were absolutely absent. After 36 months, 35.7% of sealings were partially present, while 33.3% were 
absent. In all sealed surfaces was not recorded any new dental caries. For surfaces diagnosed with non-cavitary 
dental caries, were recorded after 18 months one new dentinal carious lesion, after 24 months two new dentinal 
carious lesions and after 36 month three new dentinal carious lesions. The results obtained in this study sustain 
and recommend the use of high viscosity glass-ionomer sealers for the sealing of occlusal surfaces. The results 
regarding clinical efficiency of glass-ionomer sealers showed that best results are obtained in the first 12 months, 
comparing with time intervals of 24 months and 36 months.  
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INTRODUCTION 

The sealing represents one of the best 
preventive methods used to avoid the apparition 
of new dental caries in occlusal fissures and pits 
at carioactive patients. The superiority of 
sealers, comparing with other preventive 
methods, is related to the level of sealing 
exerted on long time intervals. The primary aim 
of sealing is to block the transformation of 
bacterial biofilm areas in ecological grooves. 

There are diverse categories of materials used 
for sealing: composite resins, compomers, 
glass-ionomer cements. 

The use of glass-ionomer cements presents 
some advantages related to biocompatibility, 
cariostatic effect, chemical adhesion even in 
humid conditions, good dimensional stability. 
There are also disadvantages related to the 
difficulty to obtain ideal consistency, 
prolonged setting time, sensitivity to humid 
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environment during primary setting, surface 
roughness. This category of sealers is 
contraindicated for areas submitted to 
occlusal stress. Despite shorter retention time, 
comparing with composite resins sealers, the 
cariostatic effect is maintained after their 
removal from occlusal surfaces, because of 
the effects of Fluor ions. The time retention 
depends on technique accuracy, type of 
products, occlusal contacts, and oral hygiene.   

The aim of this study was to assess, on a 3-
years interval time (6, 12, 24, 36 months), the 
retention degree of some glass-ionomer type 
sealers, as well as their clinical efficiency. 

 
MATERIALS AND METHOD 

The research was performed on a 15 
patients study group, with age between 8-16 
years. A number of 42 sealings were 
performed using two sealing products: Fuji 
TRIAGE (GC, Leuven, Belgium) and Ketac 
Molar (3M ESPE, Seefeld, Germany). 

The sealing was performed in occlusal 
surfaces of bicusps and molars after 1 month - 
2 years from their eruption.  

The indications were as follows: 
 Healthy occlusal fissures and pits of 

molars and bicusps, buccal and oral 
fissures, molars buccal pits, at patients 
with high cariogenic risk; 

 Healthy occlusal fissures and pits of 
molars and bicusps, buccal and oral 
fissures, molars buccal pits, with non-
cavitary dental caries limited to enamel (no 
dentinal caries visible at clinical and 
paraclinical examen). 
The sealing materials were applied using 

ART technique; the stages are presented in 
table 1. The sealings were analysed at 6, 12, 
24, 36 months. The study also assessed the 
frequency rate of new occlusal dental caries 
and the evolution stage of old dental caries. 

 
RESULTS 

The retention degree of sealers at 6, 12, 18, 
24 and 36 months 

After 6 months, 88.1% of sealings were 
unaffected and 11.9% partially present. After 
18 months, only 57.2% of sealings were 
unaffected, while 42.8% were partially 
present. After 24 months, 54.7% of sealings 
were partially present and 9.5% were 
absolutely absent. After 36 months, 35.7% of 
sealings were partially present, while 33.3% 
were absent. In all sealed surfaces was not 
recorded any new dental caries. 

The statistical analysis was performed 
using Wilcoxon test. The number of sealings 
partially retentive increased significantly 
statistic after 12 months (Table 2). 

 
1. Dental surfaces cleaning for the removal of bacterial biofilm; 
2. Fissures and pits washing; 
3. Tooth isolation; 
4. Dental surfaces etching with poliacrilic acid; 
5. Fissures and pits washing;  
6. Fissures and pits drying; 
7. Insertion of glass-ionomer sealer; 
8. Sealer condensation using finger push for 10-15 seconds;  
9. Removal of material excess; 
10. Occlusion checking and sealing polishing;  
11. Application of vaseline on sealing material surface;  
12. Removal of isolation materials;  
13. Recommendation to avoid food and drinking for 1 hour.  

Table 1  Description of sealing technique using glass-ionomer sealer 
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 months12 - baseline months18 -baseline months24 -baseline months36 -baseline 
Z  -5.747

a
 -5.810

a
 -5.758

a
 -5.726

a
 

Asymp. Sig. (2-tailed)  .000 .000 .000 .000 

b. Wilcoxon Signed Ranks Test  

Table 2. The results of Wilcoxon test for comparison of partially retentive sealings number at 12, 
18, 24, 36 months 

Sealers cariopreventive action at 6, 12, 
18, 24 and 36 months 

For surfaces diagnosed with non-cavitary 
dental caries, were recorded after 18 months one 
new dentinal carious lesion, after 24 months two 
new dentinal carious lesions and after 36 month 
three new dentinal carious lesions. 

 
DISCUSSIONS 

Glass-ionomer sealers are used to seal 
occlusal fissures and pits as part of ART 
therapy. Considering the fact that many 
authors consider the retention as a requested 
condition for the preventive effect, we could 
expected to an increase of dental carious 
prevalence following the retention decrease of 
glass-ionomer sealers in time. Torppa-

dental caries prevalence at patients with high 
rate of partially retentive and total loss of 
glass-ionomer sealers [1]. The SEM study 
showed that despite apparent absence of 
material, the traces of sealer were present in 
depth of occlusal fissures after 4 months. The 
authors assumed that this is the reason for the 
absence of occlusal carious dentinal lesions. 

The present study showed a mean score for 
the total and partial retention of glass-ionomer 
sealers using ART, after 2 years (90.5%) and 
3 years (66.7%), while the cariopreventive 
effect exerted in 97% cases after three years. 
In a similar study, Frencken&al. found after 1 
year 60.3% total retention and 13.4% partial 
retention of glass-ionomer sealers [2]. After 1 
year the authors did not found new dentinal 
carious lesions at the level of the investigated 
occlusal surfaces. Only 0.8% dental surfaces, 
diagnosed at baseline with incipient dental 
caries, presented carious lesions at the 

dentinal level after one year, percents similar 
with our study. Mejare&al. [3] and 
Williams&al. [4] found that despite short-
term retention of glass-ionomer sealers, there 
are no differences regarding rate of dentinal 
caries between occlusal surfaces sealed with 
glassionomer sealers and occlusal surfaces 
sealed with composite resins sealers. The 
sealers retention is influenced by the 
contamination of dental surfaces with saliva 
associated with the decrease of 
cariopreventive effect [5]. The glass-ionomer 
cements are hydrophilic materials; the 
application technique is less influenced by the 
humid environment comparing with 
composite resins [6]. The glass-ionomer 
sealers are inferior to composite resins 
considering the retention degree in time [8, 9, 
10]; however there is a study that reached to 
an opposite conclusion [7]. Regarding 
cariopreventive effect, the  results 
showed similar or better effects of glass-
ionomer sealers comparing with composite 
resins sealers, even in clinical cases 
associated with total absence of sealing 
materials [11].  

The use of high viscous glass-ionomer 
cement as sealing material in ART technique 
presents advantages related to the less 
sensitivity to humid surfaces, ability to 
penetrate depth in occlusal fissures and pits 

Additional advantages are the ability to prevent 
development of incipient caries in dentine, low 
working time, elementary technique, 
favourable report between cost/efficiency. 

 
CONCLUSIONS 

The results obtained in this study sustain 
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and recommend the use of high viscosity 
glass-ionomer sealers for the sealing of 
occlusal surfaces. The results regarding 
clinical efficiency of glass-ionomer sealers 
showed that best results are obtained in the 

first 12 months, comparing with time intervals 
of 24 months and 36 months. Even in clinical 
cases with partial retention, sealers exerted 
their carioprotective action at the level of 
occlusal fissures and pits  

 
REFERENCES 
1. Torppa- -term retention of glass-ionomer fissure sealants. Proc Finn Dent Soc. 

1990;86:83-8 
2. Frencken JE, Makoni F, Sithole WD.. Atraumatic Restorative Treatment and Glass-lonomer Sealants in a 

School Oral Health Programme in Zimbabwe: Evaluation after 1 Year. Caries Res 1996;30(6):428-433 
3. Mejare I, Mjor IA. Glass ionomer and resin-based fissure sealants: a clinical study. Scand J Dent Res 1990; 98: 

345-350 
4. Williams B, Laxton L, Holt RD, Winter GB. Fissure sealants: a 4-year clinical trial comparing an experimental 

glass polyalkenoate cement with a bis glycidyl methacrylate resin used as fissure sealants. Br Dent J 1996; 180: 
104-108. 

5. Bishara SE, Oonsombat C, Ajlouni R, Denehy G. The effect of saliva contamination on shear bond strength of 
orthodontic brackets when using a self-etch primer. Angle Orthod 2002;72:554-557 

6. Smith DC. Development of glass-ionomer cement systems. Biomaterials 1998;19:467-478 
7. Arrow P, Riordan PJ. Retention and caries preventive effects of a GIC and a resin-based fissure sealant. 

Community Dent Oral Epidemiol 1995;23:282-285 
8. Forss H, Saarni UM, Seppa L. Comparison of glass-ionomer and resin-based fissure sealants: a 2-year clinical 

trial. Community Dent Oral Epidemiol 1994;22:21-24 
9. Poulsen S, Beiruti N, Sadat N. A comparison of retention and the effect on caries of fissure sealing with a glass-

ionomer and a resin-based sealant. Community Dent Oral Epidemiol 2001;29:298-301. 
10. Skrinjaric K, Vranic DN, Glavina D ,Skrinjaric I. Heat-treated glass ionomer cement fissure sealants: retention 

after 1 year follow-up. Int J Paediatr Dent 2008;18:368-373 
11. Forss H, Halme E. Retention of a glass ionomer cement and a resin-based fissure sealant and effect on carious 

outcome after 7 years. Community Dent Oral Epidemiol 1998;26:21-25 
  


