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Clinical Study of a Polyacid-Modified Resin Composite-Based Fissure
Sealant in Young Permanent Molars
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ABSTRACT

Background: Treating caries-susceptible pits and fissures with resin sealants enjoys wide acceptance
as a preventive strategy. The aim of this study was to evaluate the one-year clinical performance of a
polyacid-modified resin composite material (Dyract) in comparison to a composite resin material
(Helioseal F).

Methods: Using a half-mouth design, 100 sealants were placed on the sound first permanent molars
of 50 children aged between six and 10 years. Half of the teeth (n = 50) were sealed with Dyract and
half (n = 50) with Helioseal F. Teeth were evaluated at baseline, 3, 6 and 12 month intervals. The
qualities of the restorations were evaluated in accordance with modified U.S. Public Health Service
(USPHS) codes and WHO criteria for the presence of dental caries. The data were analyzed accord-
ing to the Mann-Whitney test and the spearman correlation.

Results: There were no statistical differences between the two examined groups, considering mar-
ginal integrity, retention and caries. There also appeared to be no statistical difference between the
standards in different ages (six-eight years and eight-ten years) and the two arches (P > 0.05). De-
cayed/Missing/Filled Teeth index (DMFT) had convert relation with retention and marginal integrity
in both materials.

Conclusion: In this study there was no clinical difference between the two sealants. Polyacid Modi-
fied Resin Composite (PMRC) materials have low wear resistance compared to resin composite, but
the two curing reactions that occur in PMRC materials might have improved their mechanical reten-
tion in the long term. Therefore, further study on these characteristics is recommended.
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Introduction

During recent decades, dentistry has experienced
outstanding scientific advances in restorative mate-
rials and techniques. They have allowed more effi-
cient oral health management with greater empha-
sis on prevention.' It is likely that the most caries-
susceptible period for a first molar tooth concerns
the 1.0-1.5-year-long eruption phase. At that pe-
riod, the enamel is not fully matured, the child and
parents often do not know that a new tooth is
emerging and it is usually difficult for the child to
clean the erupting tooth surfaces.” Pit and fissure
sealants are the most effective means of reducing
caries risk that arise from these sites. In order to
maximize the caries-preventing effect of fissure
sealants, fluoride incorporation into these materials

has been considered.’” The original inclusion of
fluoride into Bis-GMA or resin sealants resulted in
very low levels of fluoride availability and release
compared to other dental materials, such as glass
ionomers. Since addition of fluoride has no detri-
mental effect on sealant retention, it is certainly
appropriate to use fluoride-containing sealants.’
Helioseal F is a filled material with fluoride re-
lease. Polyacid Modified Resin Composite
(PMRC), introduced in the early 1990s, has been
developed as a direct esthetic restorative material
that combined the desirable properties of light-
curing composite with those of fluoride-releasing
glass-ionomer cement.* A reduction of approxi-
mately 60% of secondary caries formation occurs
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with the use of the fluoride-releasing sealant com-
pared with conventional sealant material. In addi-
tion, primary caries formation in surface enamel
adjacent to the fluoride-releasing sealant shows
about a 35% reduction in lesion depth, indicating
an enhanced degree of caries resistance.” Several
studies reported physical properties of the PMRC
materials similar to those of the resin composite.*’
The aim of this study was to evaluate the one-year
clinical performance of one polyacid-modified re-
sin composite material (Dyract) in comparison to
composite resin materials (Helioseal F). This clini-
cal study evaluated the retention, marginal integ-
rity and caries-preventing effects of these materi-
als.

Materials and Methods

Sample selection
In this clinical, interventional study, the sample
subjects were children between six and ten years of
age who were referred to the Department of Pediat-
ric Dentistry in Mashhad Dental School during the
years 2005-2006. This clinical study was carried
out, bearing the following criteria in mind:
Patients had their permanent first molars fully
erupted.

At least two first molars were required for seal-
ant placement, in the mandible or maxilla.

The permanent molars were free of occlusal
caries, and had deep, narrow, I-shaped fissures.
Parental informed consent was obtained.

Sealant placement

Two types of fissure sealants were used in this
study: a) Dyract seal (Dentsply Detrey, Konstanz,
Germany), a polyacid-modified resin composite
applied in combination with the total seal tech-

Table 1. Distribution of retention rates in the study.

nique; b) Helioseal F (Ivoclar vivadent, Schaan/
Liechtenstein), a fluoridated Bis-GMA sealant,
used as a control. The teeth to be sealed were
cleaned with a bristle brush rotating on a low-
speed hand piece with irrigation, and then were
isolated with a rubber dam. The occlusal surfaces
were prepared, using the invasive technique de-
scribed by Garcia-Godoy 1994.* During each ap-
pointment, patients received all sealants required
for their teeth. The sealants were applied randomly
to the right/left side of the maxilla/mandible. The
sealant application protocol is detailed as follows:
the conventional acid etch-rinse technique for both
materials was used (30-second phosphoric acid
36% and 15-second water rinse, air dry). The seal-
ant materials, application and light cured for 40
seconds. Bonding agents were not used. The curing
unit used in this study, the Astralis 3 curing light
(Ivoclar vivadent, Austria) had a light output of
> 500 mw/cm’. The sealing area was checked with
an explorer for complete coverage and retention.
The occlusion was checked with articulating paper.
Before leaving, the patients were given diet advice
and also instructed on brushing with fluoridated
toothpaste.

Sample size

Like a similar study °, 27 children were determined
for the sample size. For better evaluation, the sam-
ple size was increased to 50 children (100 teeth).

Evaluation

The patients were scheduled for evaluation visits at
three, six and 12 months. The sealants were evalu-
ated in terms of retention, presence of caries and
marginal integrity.

- 3" month 6" Month 12" month
Dyract Helioseal Dyract Helioseal Dyract Helioseal
1 46 (92.0) 43 (86.0) 45 (90.0) 43 (86.0) 44 (88.0) 40 (80.0)
2 4 (8.0) 6 (12.0) 5(10.0) 6 (12.0) 6 (12.0) 9(18.0)
3 0 (0.0) 1(2.0) 0 (0.0) 1(2.0) 0(0.0) 1(2.0)
Total 50 (100) 50 (100) 50 (100) 50 (100) 50 (100) 50 (100)
Z=1.15,P=0.24 Z=0.9,P=0.36 Z=1.5,P=0.13
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Table 2. Distribution of marginal integrity scores in the study.

Score 3 month 6" Month 12" month
Dyract Helioseal Dyract Helioseal Dyract Helioseal
1 46 (92.0) 42 (85.7) 45 (90.0) 40 (81.6) 45 (90.0) 40 (81.6)
2 4 (8.0) 7 (14.3) 5(10.0) 6 (18.4) 5(10.0) 9 (18.0)
3 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Total 50 (100) 49 (100) 50 (100) 49 (100) 50 (100) 49 (100)
Z=1,P=0.31 Z=12,P=0.20 Z=12,P=0.2

Marginal integrity: 1 = present, 2 = partially present,
3 =lost.

Presence of caries: 1=present or 2=absent.

The marginal integrity of sealants was evaluated
using the USHPS system.'’

Alpha = Excellent margin with no evidence with a
small crevice detected.

Bravo = An acceptable marginal with a small crev-
ice detected.

Charlie = Unacceptable margin with larger crevice
present.

The Mann Whitney test and spearman correla-
tion were used to evaluate whether there were sta-
tistically significant differences between the fissure
sealant materials. The o value was set at 0.05.

Results

A total of 100 teeth (62 maxillary and 38 mandibu-
lar) were sealed with either Dyract seal (n : 50) or
Helioseal F (n : 50). The teeth were evaluated
postoperatively at three, six and 12 months. Tables
1, 2, 3 and 4 show the results obtained with respect
to each evaluation parameter. The Dyract seal
showed complete retention on teeth with 92%,
90%, and 60% at three, six and 12 months evalua-
tions, respectively.

The corresponding Helioseal F rates were 86%,
86% and 80% for the same evaluations, respec-
tively. The differences for each evaluation period
were statistically insignificant (P > 0.05). All the
teeth sealed with both materials were carries-free
at three-, six- and 12-month evaluations. Dyract
seal showed complete marginal integrity on teeth
with 92%, 90%, and 90% at three, six and 12
month evaluations, respectively. The correspond-
ing Helioseal F rates were 85.7%, and 81.6% for
the same evaluations, respectively.
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Table 3. Decayed/Missing/Filled Teeth index correla-
tion with retention rates in the study.

Retention rs P-value
RD; 0.183 0.2
RDe 0.18 0.19
RD12 0.26 0.06
RH; 0.28 0.048
RHe 0.28 0.048
RH12 0.31 0.02

-R = Retention

-rs = Spearman Correlation
-3, 6, 12: Months of follow up
-D = Dyract

-H = Helioseal

Correlation between marginal integrity and reten-
tion with DMFT was significant in both materials.
There were no significant differences between re-
tention and marginal integrity in the two arches
and also in different age groups (six-eight years
and eight-ten years).

Table 4. Decayed/Missing/Filled Teeth index correla-
tion with marginal integrity scores in the study.

Marginal Integrity rs P-value
MID; 0.21 0.12
MIDg 0.29 0.03
MID 2 0.29 0.03
MIH3 0.19 0.17
MIHe 0.2 0.15
MIH 2 0.2 0.15

MI = Marginal Integrity
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Discussion

In this study, the clinical efficacy of a polyacid-
modified resin-composite based fissure sealant was
evaluated on permanent first molars, which were
prepared invasively prior to sealant application.
Higher retention rates for fissure sealants have
been reported where mechanical preparation of
fissures had been carried out.''* The most impor-
tant advantage of the invasive technique is that it
can be used as a diagnostic tool for the suspected
fissures. It allows the clinician to clean the fissure
entrance. In this study, we made use of the conven-
tional etching method for both materials (phospho-
ric acid 36% and rinsing). Higher bond strength
value has been reported by this method."””" The
retention rate becomes a major point of concern
when a study tests the clinical performance of a
fissure sealant material.'** In this study, there was
no statistically significant difference for complete
retention rates between materials. In other studies,
higher retention rates have been reported in resin-
composite based sealants and lower retention rates
were in glass ionomer sealants. Use of polyacid-
modified resin-composite based sealant has similar
or slightly lower retention rates compared with
resin-composite based sealants.'*'****** The crite-
ria for patient/tooth selection, the isolation tech-
nique used, the operative technique, the choice of
materials and the clinical performance evaluation
methods used have possibly been associated with
the variation in results found among the studies. In
this study, there was no significant difference be-
tween marginal integrity in materials. After a two-
year follow up, Gungor and others reported that the
Dyract seal and Delton Fs had similar marginal
integrity.”” Fuks et al observed that using non-rinse
conditioner with Dyract seal led to considerably
lower shear bond strength values than using Dyract
seal and Helioseal with phosphoric acid etching
and rinsing.'® Marginal integrity of the Dyract seal
was improved gradually. Low wear resistance of
PMRC materials compared to resin composites
might have helped the material itself wear away
easily from the surface and create better marginal
integrity over an extended period of time."”** After
one year, the teeth sealed with Dyract seal and He-
lioseal F were found to be caries-free in our study.
The patients were given diet advice and also in-
structed on brushing with fluoridated toothpaste.
Other studies verified these results.'*'"'**"** These
studies reported that resin-composite and PMRC
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sealants had no significant difference in caries rate
after one, two and three years follow ups. In our
study, there was significant correlation between
retention and marginal integrity with DMFT in
children. Heyduck et al observed that fissure seal-
ant was helpful for patients with low and medium
dental caries.”® Thus, diet advice and good oral
hygiene are essential for the efficacy of sealants.

Conclusion

In this study, there was no clinical difference be-
tween the two sealants. PMRC materials had low
wear resistance compared to resin composites, but
two curing reactions that occurred in PMRC mate-
rials might have improved their mechanical reten-
tion in the long term. Therefore, more study on
these characteristics is recommended.
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