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Retention of a Flowable Composite Resin in Comparison to a
Conventional Resin-Based Sealant: One-year Follow-up
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INTRODUCTION

Abstract:

Objective: Long-term retention of pit and fissure sealants is crucial for their success. This
clinical study evaluated the retention rate of a flowable composite resin (Filtek Supreme
XT Flowable Restorative) compared to a conventional resin-based sealant (Concise Light
Cure White Sealant) over 12 months.

Materials and Methods: Forty subjects aged 6 to 9 years were included in the study. Us-
ing a half-mouth design, a total of 80 first permanent molars were sealed with convention-
al fissure sealant on one side of the mouth and flowable composite on the contralateral
side. Clinical evaluation was performed at 3, 6, and 12 months by a single blind examiner
and the retention was classified as complete retention, partial loss, or total loss.

Results: For both materials, there was no total loss of sealants over 12 months. Partial loss
of both materials was observed in one sealant after 3 months. After 6 months, 36 teeth
sealed with conventional fissure sealant were intact compared with 37 sealed with a flow-
able composite, and after 12 months, 33 teeth sealed with conventional fissure sealant
were intact compared with 35 that were sealed with a flowable composite. There were no
statistically significant difference (P>0.05) between the two materials regarding the reten-
tion rate at each follow-up period.

Conclusion: As flowable composite resulted in comparable sealant retention rates, this
material could be a good choice for fissure sealant.
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[2]. Permanent posterior teeth construct about

Dental caries is still a highly prevalent pathol-
ogy in the worldwide population despite all the
traditional and original prevention methods. In
spite of dramatic improvement in the caries
status of children, dental caries is still the most
common childhood disease [1]. Although fluo-
rides are highly effective in prevention of ca-
ries on smooth surfaces, they are not equally
effective in protecting the occlusal surfaces
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90 percent of carious lesions of the pits and
fissures [3]. Molars are the most vulnerable
tooth type for this defect [4]. The application
of pit-and-fissure sealants is considered as the
most appropriate treatment modality for pre-
vention of occlusal caries [5]. They help caries
control by physical obstruction of the pits and
fissures. Therefore, the retention rate becomes
a determinant of their effectiveness as a caries
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preventive measure. Sealants are rarely re-
tained completely over the tooth’s lifetime and
must be reapplied. Even under proper applica-
tion conditions, 5 to 10 percent of sealants are
lost annually [6,7]. In order to enhance the
longevity of pit-and-fissure sealants, several
materials and techniques have been evolved,
among which is the use of flowable composite
resins as pit-and-fissure sealants [8-11]. The
higher filler content causing decrease in the
surface wear is the main logic for using flowa-
ble composites as pit-and-fissure sealants [9].
However, there are few clinical studies com-
paring the retention of these materials with
that of conventional resin based sealants. The
purpose of this study was to compare the re-
tention of a conventional resin-based sealant
and a flowable composite resin placed on oc-
clusal pits and fissures over a 12-month pe-
riod.

MATERIALS AND METHODS

Subjects were selected from a primary school
in Isfahan, Iran. Children in the age range of 6
to 9 years having caries free, fully erupted first
permanent molars were included in this study.
Written informed consent was obtained from
the parents or guardians of all children in the
study, and the study design was approved by
the ethics committee of the School of Denti-
stry, University of Isfahan. Prior to examina-
tion, the occlusal surfaces were first cleaned
by pumice prophylaxis to remove the dental
biofilm and stains. The teeth were examined
by a trained clinician (MJ) using a flat mirror
and a WHO probe to confirm the absence of
decay. A total of 40 children were recruited,
providing a sample size of 80 teeth.

Moisture control was carried out by using cot-
ton rolls. The occlusal surfaces were etched
with 37% phosphoric acid for 20 seconds,
rinsed with air/water spray for 15 seconds, and
dried with a mild air stream for 20 seconds
until a uniform whitened surface with chalk-
like appearance was obtained. In cases of sali-

va contamination, a 5-second re-etch was per-
formed. A layer of light-cured single-
component adhesive (Excite, lvoclar Vivadent
Inc. Amherst, NY, USA) system was applied
to the acid-etched surface and light cured for
20 seconds. Using a half-mouth design, a con-
ventional light-cured resin-based pit-and-
fissure sealant (Concise Light Cure White Sea-
lant, 3M ESPE, St. Paul, MN, USA) was ap-
plied on randomly assigned first permanent
molar on one side of the mouth, and a light-
cured flowable composite resin (Filtek Su-
preme XT Flowable Restorative, 3M ESPE,
St. Paul, MN, USA) was applied to the contra-
lateral side. The teeth assignment was done
using a coin toss. For the teeth sealed with
conventional fissure sealant, the sealant was
applied to the occlusal surface and light cured
for 40 seconds using a conventional visible
light-curing unit at 450 mW/cm? output (Col-
tolux 2.5, ¢7906, Colten, USA). For the teeth
sealed with flowable composite, the flowable
resin was applied to the occlusal surface and
light cured for 40 seconds.

After each application, the sealant was tested
for lack of air bubbles, marginal adaptation,
retention, and complete polymerization and if
it was deficient, the tooth was re-treated. The
occlusion was then evaluated and possible
premature contacts were eliminated.

The children were re-examined at 3, 6, and 12
months after the sealant application, using an
explorer and flat mirror. Evaluations were per-
formed by a trained clinician (MJ), who was
blind to the treatment group assignments. Sea-
lants were classified as present, partial loss or
complete loss, following the criteria proposed
by Garcia-Godoy [12].

The statistical analysis was performed using
SPSS Windows 11.0 (SPSS Inc, Chicago IL),
using Wilcoxon test at 5% significance level.

RESULTS

One child had been lost to the follow-up. Ta-
ble 1 displays the distribution of sealant reten-
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tion rates after 3, 6 and 12 months for the two
materials. For both materials, there was no to-
tal loss of sealants over 12 months. After three
months, 38 teeth sealed with either conven-
tional fissure sealant or flowable composite
were completely intact. After six months, 36
teeth sealed with conventional fissure sealant
and 37 sealed with flowable composite were
still intact. After 12 months, 33 teeth sealed
with conventional fissure sealant were intact
compared to 35 sealed with flowable compo-
site.

The Wilcoxon test revealed no statistically
significant difference regarding retention rate
between the two materials after three (P>0.05),
six (P>0.05) and 12 months (P>0.05).

DISCUSSION

Although the use of pit and fissure sealant has
been effective in preventing occlusal caries for
more than two decades [13,14], there remained
the concern that the sealant had broken away.
The use of a flowable composite resin as a sea-
lant is not novel. It has been reported that the
higher amount of filler particles of flowable
composites provides lesser porosity [8] and
better wear resistance than conventional resin
based sealants [9]. Filtek Supreme XT flowa-
ble composite incorporates 78.5% filler par-
ticles. However, the conventional fissure sea-
lant has enhanced flowing properties.

It can be argued that this property allowed the
conventional fissure sealant to penetrate dee-
per into the fissure and may therefore be better
retained [15,16]. However, a study by Kaka-
boura et al [17] showed that a low-viscosity
resin composite also penetrates more in shal-

Table 1. Distribution of retention rates.

low-wide fissures compared to the conven-
tional resin sealant.

Our study supports findings from earlier stu-
dies that the success rate was similar between
the two materials [8-10]. A similar trend was
observed in a study by Corona et al [10],
where the complete retention was 95% for
conventional pit-and-fissure sealant and 100%
for flowable composite over a one-year fol-
low-up period. In a study by Koch et al [18], a
flowable restorative system was compared to a
conventional filled sealant, and 30 out of 31
teeth sealed with an unfilled resin were com-
pletely intact compared to 28 out of 31 teeth
that were sealed with the filled resin after 12
months. Contrary to our findings, Autio-Gold
[11] observed slightly lower retention rates in
teeth sealed with a medium-filled material
when compared with an unfilled sealant (Del-
ton®), but the difference was not statistically
significant.

The complete retention at 12 months was
89.7% for the flowable composite and 84.6%
for the conventional sealant. Several authors
have reported that after one-year, sealant re-
tention is about 85-95%, which might be con-
sidered as a clinical success [19-21]. Although
the total study period of 12 months seems
short for the evaluation of the retention rates,
according to Dennison et al [22], most sealant
failures occur at six months following applica-
tion. In order to overcome the inter-operator
variability, the two materials were applied in
every child. The selection of material for each
quadrant was randomized and the evaluation
process was blind, further minimizing the pos-
sibility of bias.

Conventional Fissure Sealant

Flowable Composite Resin

Retention

3-months 6-months 12-months 3-months 6-months 12-months

Complete retention 38 (97.4%) 36(92.3%) 33 (84.6%) 38 (97.4%) 37 (94.9%) 35 (89.7%)

Partial loss 1(2.6%) 3 (7.7%) 6 (15.4%) 1 (2.6%) 2 (5.1%) 4 (10.3%)
Complete loss 0 0 0 0 0 0
Total 39 39 39 39 39 39
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CONCLUSION

Overall, it may be concluded that the conven-
tional pit-and-fissure sealant and the flowable
composite resin presented similar results in
terms of retention. However, because of the
scarcity of clinical studies on the use of flowa-
ble composite resins as sealants, further stu-
dies are warranted that include other flowable
composite resins, children of different ages,
and longer follow-up periods.

ACKNOWLEDGMENTS

This investigation was supported by a grant of
Professor Torabinejad Dental Research Center,
Isfahan University of Medical Sciences.

REFERENCES

1-Aguilar FG, Drubi-Filho B, Casemiro LA, Wa-
tanabe MG, Pires-de-Souza FC. Retention and pe-
netration of a conventional resin-based sealant and
a photochromatic flowable composite resin placed
on occlusal pits and fissures. J Indian Soc Pedod
Prev Dent 2007 Oct-Dec;25(4):169-73.

2-Newbrun E. Topical fluorides in caries preven-
tion and management: a North American perspec-
tive. J Dent Educ 2001 Oct;65(10):1078-83.
3-Gooch BF, Griffin SO, Gray SK, Kohn WG,
Rozier RG, Siegal M, et al. Preventing dental ca-
ries through school-based sealant programs: up-
dated recommendations and reviews of evidence. J
Am Dent Assoc 2009 Nov;140(11):1356-65.
4-Macek MD, Beltran-Aguilar ED, Lockwood SA,
Malvitz DM. Updated comparison of the caries
susceptibility of various morphological types of
permanent teeth. J Public Health Dent 2003 Sum-
mer;63(3):174-82.

5-Simonsen RJ. Pit and fissure sealant: review of
the literature. Pediatr Dent 2002 Sep-Oct;24(5):
393-414.

6-Ismail Al, Gagnon P. A longitudinal evaluation
of fissure sealant applied in dental practices. J Dent
Res 1995 Sep;74(9):1583-90.

7-Simonsen RJ. Retention and effectiveness of
dental sealant after 15 years. J Am Dent Assoc
1991 Oct;122(10):34-42.

8-Garcia-Godoy F, Carranza F. Clinical evaluation
of flowrestore used as a fissure sealant. J Dent Res
2001;80:200. (Abstract 1319)

9-Czerner A, Weller M, Lohbauer U, Ebert J,
Frankenberger R, Kramer N. Wear resistance of
flowable resin composites as pit and fissure sea-
lants. J Dent Res 2000;79:279. (Abstract 1087)
10-Corona SAM, Borsatto MC, Garcia L, Ramos
RP, Palma-Dibb RG. Randomized, controlled trial
comparing the retention of a flowable restorative
system with a conventional resin sealant: one-year
follow up. Int J Paediatr Dent 2005 Jan;15(1):44-
50.

11-Autio-Gold JT. Clinical evaluation of a me-
dium-filled flowable restorative material as a pit
and fissure sealant. Oper Dent 2002 Jul-Aug;27(4):
325-9.

12-Garcia-Godoy F. Retention of a light-cured fis-
sure sealant (Helioseal) in a tropical environment
after 12 months. Clin Prev Dent 1986 May-Jun;
8(3):11-3.

13-Ahovuo-Saloranta A, Hiiri A, Nordblad A,
Maékela M, Worthington HV. Pit and fissure sea-
lants for preventing dental decay in the permanent
teeth of children and adolescents. Cochrane Data-
base Syst Rev 2008 Oct 8;(4):CD001830.
14-Mejare 1, Lingstrém P, Petersson LG, Holm
AK, Twetman S, Kallestal C, et al. Caries-
preventive effect of fissure sealants: a systematic
review. Acta Odontol Scand 2003 Dec;61(6):321-
30.

15-Irinoda Y, Matsumura Y, Kito H, Nakano T,
Toyama T, Nakagaki H, et al. Effect of sealant vis-
cosity on the penetration of resin into etched hu-
man enamel. Oper Dent 2000 Jul-Aug;25(4):274-
82.

16-Droz D, Schiele MJ, Panighi MM. Penetration
and microleakage of dental sealants in artificial
fissures. J Dent Child (Chic) 2004 Jan-Apr;71(1):
41-4,

17-Kakaboura A, Matthaiou L, Papagiannoulis L.
In vitro study of penetration of flowable resin
composite and compomer into occlusal fissures.
Eur J Paediatr Dent 2002 Dec;3(4):205-9.

18-Koch MJ, Garcia-Godoy F, Mayer T, Staechle

2010; Vol. 7, No. 1



Jafarzadeh et al.

Retention of a Flowable Composite Resin in Comparison ...

HJ. Clinical evaluation of Helioseal F fissure sea-
lant. Clin Oral Invest 1997 Dec;1(4):199-202.
19-Romcke RG, Lewis DW, Maze BD, Vickerson
RA. Retention and maintenance of fissure sealants
over 10 years. J Can Dent Assoc 1990 Mar;56(3):
235-7.

20-Raadal M, Utkilen AB, Nilsen OL. A two-year
clinical trial comparing the retention of two fissure

2010; Vol. 7, No. 1

sealants. Int J Paediatr Dent 1991 Aug;1(2):77-81.
21-Vrbic V. Retention of a fluoride-containing sea-
lant on primary and permanent teeth 3 years after
placement. Quintessence Int 1999 Dec;30(12):825-
8.

22-Dennisson JB, Straffon LH, More FG. Evaluat-
ing tooth eruption on sealant efficacy. J Am Dent
Assoc 1990 Nov;121(5):610-4.



