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ABSTRACT

Background: Dental sealant is a material that is ap-
plied to pits and fissures in order to prevent the occurrence
of occlusal dental caries. The caries-prophylactic effect of
sealants on a glass-ionomer basis has not been sufficiently
studied, which motivates us to conduct our research.

Purpose; To monitor the caries-preventive effect of
a glass-ionomer-based sealant after silanization of the
newly erupted first permanent molars in children aged 5-6
years.

Materials and methods: We started the study with
78 healthy, newly erupted first permanent molars (silanized
with Fuji triage, GC), the follow-up was performed at 3,6
and 12 months by visual method on the ICDAS II system,
diagnostics under magnification using VistaCam Macro and
modified Ryge criteria. After recoding the data obtained
from monitoring the occlusal surfaces of the newly erupted
first permanent molars, we performed a frequency analysis
of the data depending on the absence or presence of car-
ies.

Results: In the group of 5-6-year-olds after the ap-
plication of glass-ionomer-based sealant in the newly
erupted first permanent molars, one year after application
of the sealant, we assessed over 95% of the examined sur-
faces as healthy with all diagnostic methods that we used.

Conclusion: Glass-ionomer cements used for
silanization are the main tool of choice when it is impos-
sible to control moisture, as is the case with newly erupted
molars. Despite their significantly low retention, they pro-
vide an excellent caries-prophylactic effect.

Keywords: pit and fissure sealants, types of sealants,
glass-ionomer-based sealant, caries-preventive effect,

BACKGROUND

Dental caries is one of the most common diseases
affecting children’s general health [1, 2].

Deep pits and fissures can retain food debris and
bacteria, making them difficult to clean, thereby causing
them to be more susceptible to dental caries. The applica-
tion of a pit and fissure sealant, a non-invasive preventive
approach, can prevent dental caries by forming a protec-
tive barrier that reduces food entrapment and bacterial
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growth [3].

The application of a dental sealant on the pits and
fissures of the masticatory teeth aims to prevent the appear-
ance and development of caries on the occlusal surfaces,
which prevails immediately after the eruption. The high
prevalence of occlusal caries in newly erupted teeth and
its rapid development is due to the incomplete mineraliza-
tion of the enamel in the occlusal surface, as well as the
anatomically determined retentive form of pits and fissures.
These prerequisites require specific preventive measures to
be taken for them [4, 5].

Different materials and techniques have been used
for the silanization of pits and fissures over the years. Since
the time of the invention of pit and fissure sealants, nu-
merous scientific discoveries have led to the development
of multiple generations of new sealant materials.

The caries-prophylactic effect of sealants on a glass-
ionomer basis has not been sufficiently studied, which mo-
tivates us to conduct this clinical study.

PURPOSE

To monitor the caries-preventive effect of a glass-
ionomer-based sealant after silanization of the newly
erupted first permanent molars in children aged 5-6 years.

MATERIALS AND METHODS

The ethics committee report required for our study
was obtained from the Clinical Research Ethics Commit-
tee of the Medical University of Plovdiv (Protocol 3/
20.05.2021).

We started the study with occlusal surfaces that were
sound and healthy, with no previous restorations. Children
belonged to the high risk group of dental caries develop-
ment. The examination was performed on an isolated and
dried working field, previously performed professional oral
hygiene with a brush, oxygenated water and a low speed
heandpiece, no cleaning paste was used to avoid the risk
of retention of its particles in the retentive arias of pits and
fissures and subsequent deterioration of retention of the
sealant.

We started the study with 78 newly erupting first
permanent molars. Prior to silanization, all first permanent
molars included in the study were subjected to visual di-
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agnostics using the ICDAS II system, diagnostics with
VistaCamiX Macro and a VistaProof fluorescent camera, and
silanization was performed according to the indications
(Fig.1,2, 3, 4).

Fig. 1. Before silanization of a mandibular first permanent molar in a 5-year-old child with a glass-ionomer-based
sealant (Fuji Triage Pink, GC)

Fig. 2. After silanization of a mandibular first per-
manent molar in a 5-year-old child with a glass-ionomer-
based sealant (Fuji Triage Pink, GC)

Fig. 3. Before silanization of the mandibular first permanent molar in a 5-year-old child with a glass-ionomer-
based sealant (Fuji Triage Pink, GC)

Fig. 4. After silanization of a mandibular first
permanent molar in a 5-year-old child with a glass-
ionomer-based sealant (Fuji Triage Pink, GC)
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According to the accepted methodology for the di-
agnosis of occlusal dental surfaces, the same methods were
used for follow-up on the 3rd, 6th and 12th month as in
the initial diagnosis, except for the laser diagnosis with
Vista proof (FC). The reason why we did not use Vista
proof in the follow-up of Fuji Triage Pink, GC is that its
composition is not suitable for fluorescent diagnostics,
and we always received false-positive results, i.e. the de-
vice showed the presence of deep caries, while there were
no changes in the tooth structures, detectable by other di-
agnostic methods. Subsequently, we decided to exclude
the fluorescent diagnostics when monitoring the glass-
ionomer-based sealant. Also, teeth whose sealant had
fallen out completely or those with caries were excluded
from the study and were not further monitored (Fig. 5).

Fig. 5. After silanization of a maxillary first per-
manent molar in a 6-year-old child with glass-ionomer-
based sealant (Fuji Triage Pink, GC)

After recoding the data obtained from monitoring
the occlusal surfaces of the newly erupted first permanent
molars and performing a frequency analysis of the data
depending on the absence or presence of caries for the
group of 5-6-year-olds, the results of the 3rd month
showed that the visual diagnostics according to the ICDAS
II system and the modified Ryge criteria determine 100%
of the occlusal surfaces as healthy. Diagnosis with
VistaCamiX Macro revealed caries in 2,60% of occlusal
surfaces, and the remaining 97.4% were diagnosed as
healthy (Diagraml).

Diag. 1. Caries-prophylactic effect at 3 months in
5-6-year-olds

m Healthy occlusal surface ~ m Caries lesion

100.0% 100.0%

97.4%

0.0%

Visual diagnostics VistaCamMacro Ryge modified criteria
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At 6 months, the ICDAS II visual diagnostic crite-
ria again assessed 100% of the occlusal surfaces as
healthy.

When diagnosed with VistaCamiX Macro, dental
caries was diagnosed in 2.9% of occlusal surfaces, and the
remaining 97.1% were assessed as healthy. In diagnostics
with the modified Ryge criteria, the results were similar
to those obtained from the diagnostics with VistaCamiX
Macro.

At the last follow-up examination on the 12th
month, the visual diagnosis showed the presence of car-
ies in 2.4% of the occlusal surfaces and the absence of
such in 97.6% of them. Again, these results are identical
to the Ryge diagnostic. Diagnosis with VistacamiX Macro
evaluates 4.9% of occlusal surfaces as carious and 95.1%
as healthy. In the group of 5-6-year-olds after the appli-
cation of glass-ionomer-based sealant in the newly erupted
first permanent molars, one year after application of the
sealant, we observed healthy dental surfaces in over 95%
of the examined surfaces with all diagnostic methods used
(Diag.2 ).

Diag. 2. Caries prophylactic effect at 12 months in
5-6-year-olds

m Healthy occlusal surface  m Caries lesion

97.6% 95.1% 97.6%

4.9% 2.4%

Visual diagnostics VistaCamMacro Ryge modified criteria

DISCUSSION

A number of studies on the prophylactic effect of
glass-ionomer-based sealants confirm the results obtained
by us, namely the presence of a high caries-prophylactic
effect, despite their poor retention due in part to their high
viscosity and inability to penetrate the fissure depth [6,
7, 8].

The ability of glass ionomer sealants to release fluo-
ride ions over a long period of time is a major factor play-
ing a role in the prevention of dental caries and greater
resistance to demineralization of hard dental tissues [9,
10, 11, 12, 13, 14].

In addition to emitting fluorine ions for a long
time, the glass ionomer sealant can be recharged [15].

Its tolerance to moisture makes it a leading choice
in silanization of not fully erupted teeth, as well as in
non-cooperative children. The caries-prophylactic effect
of the glass-ionomer cement used as a sealant may con-
tinue even after it can no longer be observed visually, but
particles of it remain retained in the depth of the fissure
and continue their remineralizing activity [16].
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Studies show 97% of caries prophylactic effect of
glass ionomer sealants after a 3-year follow-up period [16,
17].

The better results after the use of glass-ionomer ce-
ment used for silanization of partially erupted occlusal
surfaces are also confirmed by a study published in J Am
Dent Assoc in 2012. The study involved 39 children aged
5-9 years. In which partially erupted molars are observed,
the composite-based sealant is placed on one side (left or
right) of the upper and lower molars, and the opposite up-
per and lower jaw molars are silanized with a glass-
ionomer-based sealant. The marginal adaptation of the
sealants, as well as their caries-prophylactic effect, was
estimated at 3, 6, 12 and 24 months. After 2 years, in
40.7% and 44.4% of the teeth, the presence of completely
retained sealant was found, respectively, for the groups
of resin-based and glass-ionomeric sealant. In the group
of molars silanized with glass-ionomeric cement used as
a sealant, the authors did not detect the presence of cari-
ous lesions, while in the group of molars silanized with
composite-based sealant, they observed areas with dem-

The authors conclude that glass ionomer sealants
are the better choice when saliva field contamination is
expected, therefore, glass ionomer based sealants are the
better choice for silanization of partially erupted molars
[16, 18].

The results that the authors obtained were compa-
rable with our study and were published in 1995. They
silanized 148 first permanent molars of 47 children using
composite and glass ionomer sealants, and the results ob-
tained after three years showed the presence of only 1.4%
of carious dental surfaces in tooth surfaces silanized with
glass ionomer sealant. In contrast to the good result of
caries prevention, the authors observed partial loss of seal-
ant in 34.7% and complete loss of sealant in 37.5% of
the studied surfaces [19].

CONCLUSION

Glass-ionomer cements used for silanization are the
main material of choice when it is impossible to control
moisture, as is the case with newly erupted molars. De-
spite their significantly low retention, they provide an ex-

ineralization.

cellent caries-prophylactic effect.
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