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ABSTRACT:

Background: The majority of sealants available in the market have the same basic chemical composition hence, it is
important to know the effectiveness and retention capacity, marginal discoloration, surface texture and anatomical
form of each sealant. Aims: Aim of this study was to evaluate the retention rate, marginal integrity and marginal
discoloration of two different sealant using rubber dam isolation on molars of 7 to 10 year old children. Material and
methods: 20 children of 7 to 10 year with intact deep and retentive fissures, who were reporting to the Department of
Pedodontics and Preventive Dentistry, K.M. Shah Dental College and hospital were selected. The two sealants that
were studied included (a) Conseal F(SDI) and(b) Constic (DMG, Germany) . The four permanent first molars of
each child were randomly assigned for placement of each of the two materials under two different isolation
techniques. Sealants were applied based on manufacturers’ instructions. The data was collected in an evaluation
form provided for every patient. Pit and fissure sealant was applied by principal investigator and children were
examined by blinded co-investigator. To evaluate occlusal fissure sealants, visual and tactile examination was
performed with a mouth mirror and an explorer in follow-up appointments and clinical examination. The detailed
examination included pit and fissure sealant marginal integrity, marginal discolouration and anatomic form by Feigal
criteria. All the cases were clinically evaluated after 1, 3 and 6 months follow up. Results: The data obtained were
tabulated and compared statistically using the Chi-square test of significance for marginal integrity between group I
and II at 1 month, 3month and 6month interval. Highly significant difference were found between the groups
(p<0.01) except for maxillary molars at 1 month follow up which showed significant value (0.029). Comparison of
anatomic form at 1 month, 3 months and 6 months interval showed no significant difference. No significant
difference were found between groups at 1 month, 3 month and 6 month follow ups for marginal discolouration.
Conclusion: Results shows significant difference between groups except for 1 month follow up of mandibular teeth.
The conseal-F sealant was better than flowable composite as sealant with respect to marginal integrity and
anatomical form .Both the materials showed similar results with respect to marginal discoloration.
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NTRODUCTION
Over the last few decades, several
advancements have been made in caries

prevention and systemic and topical fluoride.
The increased acceptance and use of pit and fissure
sealants have, without question, had an impact on

the prevention of caries.' In this context, resin pit
and fissure sealants are considered an important
adjunct to oral health care strategies and fluoride
therapy for preventing occlusal carious lesions.””
The occlusal surface is at high risk for caries; this is
especially true for newly erupted molars in which
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anatomic characteristics difficult access for cleaning
procedures as incomplete maturation of enamel adds
to caries susceptibility. Smooth surfaces have
received the greatest reduction in caries incidence
due to fluoride therapy; however, almost 90% of
caries occurs in pit and fissures * Pit and fissures do
not respond to remineralisation as smooth surfaces
[3], Pit and fissure sealants help control caries by
forming a physical barrier that prevents plaque
retention, minimizing the harmful action of
cariogenic microorganisms on the enamel surface.
Sealants applied before a carious lesion develops
have been shown to be successful in preventing the
development of caries’, In fact, a first molar without
sealant is 22 times more likely to develop caries than
is a molar that is sealed °

The technique of pit and fissure sealants plays,
undoubtedly, a fundamental role in preventing
occlusal caries, both in primary and in permanent
teeth”*The adhesive technique of fissure sealing
became more acceptable among paediatric dentists
when self-etching adhesive systems (all-in-one)
were introduced in the early 2000’s. These new,
one-step systems simplify the clinical bonding
procedure not only by eliminating the separate
etching and rinsing steps but also accomplishing the
priming and the bonding of the dental surfaces
simultaneously (Trevor 2004). The main advantage
of self-etching adhesive systems is that they reduce
the chair time and this is of great importance for
treating young patients (Feigal and Quelhas 2003).”
The clinical success of fissure sealants is related to
their retention rates and integrity '’Partial loss of the
sealing material inherently leads to the occurrence of
marginal microleakage and hence to caries
development underneath the sealant. Sealant
longevity is related to the proper isolation of tooth
from saliva contamination during placement, ' to
the retentive condition of the surface debris and to
the characteristics of the resin used.”’Various
materials have been proposed to enhance the
longevity of sealants, but few studies have
investigated flowable restorative material as a
fissure sealant '° Flowable composites have many
beneficial properties, such as low viscosity, low
modulus of elasticity, and easy handling '/, Their
greater amount of filler particles lowers porosity,
with  better resistance and retention than
conventional resin pit and fissure sealants,'® which
allows the material to be placed in ultraconservative
preparations and  microinvasive  restorations
successfully.

Constic (DMG America) is the NEW 3-in-1 Self-
Adhesive Flowable Composite. In constic, emanel
etching is optional and no need of adhesives. Chair
side time is reduced with this material and helpful in
uncooperative paediatric patients. The purpose of
this study was to compare the sealant retention rate
of new material constic and conventional pit and
fissure sealant using rubber dam isolation on molars
in children with satisfactory cooperative behaviour.

AIM:

Purpose of this study is to evaluate the retention rate,
marginal integrity and marginal discoloration of two
different sealant using rubber dam isolation on
molars of 7 to 10 year old children.

OBJECTIVES:

To investigate retention, marginal integrity and
marginal discolouration of a new flowable
composite (constic, DMG, America) as a pit and
fissure sealant and conventional pit and fissure
sealant (conseal f, SDI).

MATERIALS AND METHOD

The clinical examination of all children were
entirely done by principal investigator. Before
conducting examination the investigator was
calibrated at department of Pedodontist and
Preventive Dentistry, KMSDCH, Vadodara under
the guidance of a Professor in order to limit
examiner variability. 20 children of 7 to 10 year
with intact deep and retentive fissures, who were
reporting to the Department of Pedodontics and
Preventive Dentistry, K.M. Shah Dental College and
hospital were selected. The two sealants that studied
were (a) Conseal F (SDI) and(b) Constic(DMG,
Germany). A thorough dental history was taken
prior to our examination and the teeth checked for
caries or gingival disease with a plain mirror and
probe. The nature and objectives of the study as well
as the possible discomforts and benefits were
explained, and an informed consent was obtained
from the parents /guardian.

Inclusion criteria:
1. Children between 6 and 10 years of age.
2. Presence of all four caries-free permanent first

molars.

3. Evidence of an acceptable home dental cleaning
regimen.

4. Patient cooperation and acceptance for the
treatment.

5. Absence of class I clinical carious lesion.
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6. No prior dental therapy.

7. Possibility to get proper isolation with cotton
rolls.

8. No fluoride mouth rinse program practiced in
the school.

Exclusion criteria:

1. History of any medical disease that might
interfere with the study.

2. Long-term regimen of medication that could
affect the salivary flow and diet modification.

3. History of any adverse reaction to any of the
restorative materials used.

4. History of abnormal parafunctional activity.

5. Heavy occlusal contacts on the teeth to be
restored.

6. Patients undergoing fluoride application
regimen.

The four permanent first molars of each child were
randomly assigned for placement of each of the two
materials. Two different group were 1) conseal f
sealant (40 teeth) 2) clinpro sealant (40 teeth)

Prophylaxis was done to remove salivary pellicle
and the remaining dental biofilm. The teeth planned
for placement of the sealant were isolated using
rubber dam and low volume suction throughout the
procedure. Sealants were applied based on
manufacturers’ instructions. The light curing was
done using LED curing light (wood packer, Unicorn,
Denmart) initially for 20 seconds and extended by
an additional time of 10 seconds to ensure complete
polymerization of the sealant. A probe was run over
the sealed surface to ensure the marginal seal
between the sealant and the tooth surface the rubber
dam were removed. Then the occlusion was checked
with a articulating paper and premature contacts
were relieved to ensure that the sealants do not
produce any occlusal interference. Patients were
prescribed same tooth paste (floridated) and tooth
brush (soft bristles). All data were collected in an
evaluation form provided for every patient. Pit and
fissure sealant was applied by principal investigator
and children were examined by blinded co-
investigator. To evaluate occlusal fissure sealants,
visual and tactile examination will be performed
with a mouth mirror and an explorer. Information
about personal data, date of sealant therapy, sealed
tooth location of the sealant in follow-up
appointments and clinical examination were
recorded. The detailed examination included pit and
fissure sealant marginal integrity, marginal
discolouration and anatomic form by Feigal

criteria® All the cases were clinically evaluated
after 1, 3 and 6 months follow up.

FEIGAL CRITERIA FOR SEALANT
EVALUATION ON OCCLUSAL SURFACES
Marginal integrity

0 - Restorative material adjacent to the tooth and not
detectable with an explorer

1 - Margin detectable with the explorer

2 - Crevice along the margin of visible width and
depth

3 - Crevice formation with exposure of central
fissure

Marginal discolouration

0 - No colour change at the tooth/sealant interface

1 - Discolouration noted along the margin in one
area

2 - Discolouration noted along the margin in
multiple areas

3 - Severe discolouration with evidence of
penetration and leakage

Anatomic form

0 - Harmonious and continuous with occlusal form
and structure

1 - Change in anatomical form but all pits and
fissures covered

2a - Loss of sealant from one or two pits or
accessory grooves (partial loss), but no need to
repair or replace sealant

2b - Loss of sealant from pits or accessory grooves
(partial loss), with a need for replacement or repair
of the sealant

3 - Loss of sealant from all pits (total loss)

7 - Partial loss due to occlusion

9 - Bubble (not connected with the margins)

Scores of 0 and 1 in all three criteria as well as
scores of 0, 1, 2a, 7, 9 in anatomic form indicate
successful seals. All other scores are considered
sealant failures.

RESULTS

The data was obtained at 1 month, 3 months and 6
months intervals. The results were tabulated for
marginal integrity, marginal discoloration and
anatomic form of pit and fissure sealants and
statistically compared with the Chi square test. Table
1 shows comparison for marginal integrity between
group I and II at 1 month, 3month and 6month
interval. Highly significant difference were found
between the groups (p<0.01) except for maxillary
molars at 1 month follow up which shows
significant value (0.029)
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Table 1: Comparison of Marginal integrity

Lower

1 month
3 month
6 month
Upper

1 month
3 month
6 month

Group 1(Conseal f)

0 1
935 175
89.7 103
86.3 16.7
953 4.7
933 6.7
933 6.7

2

oo O

0
0
0

3
0
0
0
0

0
0

Group 2(Constic)
0 1 2

78.7 18.0 3.3
68.7 28.0 33
56.7 36.7 6.7

82.3 16.7 0
77.3 22.7 0
71.0 25.7 33

0
0
0

Chisquare
Value

10.75
12.35
19.24

7.14
13.38
17.60

Probability

0.000
0.002
0.000

0.029
0.000
0.000

HS = Highly significant (P < 0.01); Sig = Significant (P < 0.05); NS = Non-significant (P > 0.05), O - Restorative
material adjacent to the tooth and not detectable with an explorer 1 - Margin detectable with the explorer 2 -
Crevice along the margin of visible width and depth 3 - Crevice formation with exposure of central fissure

Table 2 shows comparison between groups for marginal discolouration. No significant difference were found

between groups at 1 month, 3 month and 6 month follow up for marginal discolouration.

Table 2: Comparison of Marginal discolouration

Lower

1 month
3 month
6 month
Upper

1 month
3 month
6 month

Group 1(Conseal f)

0

98.3
86.7
86.7

100
96.7
96.7

1

2.7

13.3
13.3

0

33
33
HS = Highly significant (P < 0.01); Sig = Significant (P < 0.05); NS = Non-significant (P > 0.05), 0-No colour
change at the tooth/sealant interface 1 - Discolouration noted along the margin in one area 2 - Discolouration noted
along the margin in multiple areas 3 - Severe discolouration with evidence of penetration and leakage

2

(=Nl

0
0
0

Group 2(Constic)
3 0 1
0 97.7 2.3
0 93.3 6.7
0 93.0 6.7

0 100 0
0 93.3 6.7
0 90.3 10.0

2

SO O

— =]

0

Chi
square
value

1.21
243
2.42

0.00
1.22
3.62

Probability

0.267
0.119
0.117

0.00
0.279
0.047

Table 3 shows comparison of anatomic form at 1 month, 3 month and 6 month interval.

Results show highly significant difference between groups except for 1 month follow up of mandibular teeth.
When comparison were done for mandibular 1° molar at the end of one month, no significant difference were
observed between two groups .At the end of 3 months and 6 months highly significant difference were
observed in both groups.

Table 3:Comparison of anatomical form

Lower

1 month
3 month
6 month

1 month
3 month
6 month

Group 1(Conseal f)

0 1
90.0 10.0
86.7 133
833 143

98.2 2.8

96.7 3.3

933 6.7

2a

2b
0
0
0

0
0
0

3
0
0
0

0
0
0

Group 2(Constic)

0 1 2a

83.0 17.0 0

80.0 16.7 33

63.3 30.0 6.7
Upper

88.0 10.0 2.0

86.7 11.3 2.0

76.7 20.0 33

2b
0
0
0
0

0
0

0
0
0

Chi square

value

3.95
13.22
10.65

6.57
10.81
14.89

Probability

0.138ns
0.001hs
0.004hs

0.010hs
0.001hs
0.000hs

HS = Highly significant (P < 0.01); Sig = Significant (P < 0.05); NS = Non-significant (P > 0.05), 0 - Harmonious and
continuous with occlusal form and structure 1 - Change in anatomical form but all pits and fissures covered 2a - Loss of
sealant from one or two pits or accessory grooves (partial loss), but no need to repair or replace sealant 2b - Loss of

sealant from pits or accessory grooves (partial loss), with a need for replacement or repair of the sealant

3 - Loss of sealant from all pits (total loss)
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DISCUSSION

In developing country like India, the preventive
measures toward oral health are imperious. The
initial cost of preventive measures like sealants may
be higher than the cost of restorative materials, in
the long term, sealants or any other preventive
measure would be more cost-effective as the tooth
would be maintained state of health. It has been
claimed that FS minimize the harmful effects of
cariogenic microorganisms on the surface of tooth
enamel by producing an effective mechanical barrier
against the plaque. This study evaluated the clinical
success of 2 FS. Stepped margins of FS contribute to
the accumulation of plaque” therefore, marginal
integrity is an important criterion in the evaluation
of FS. Effectiveness of sealant as a caries preventive
agent is dependent upon its full retention. Several
authors showed that the caries increment is low
when there is full retention of the sealant.*>*

The complete retention rate of a sealant is a
determinant of its effectiveness as a caries
prevention measure > The Feigal assessment criteria
were used as a more detailed evaluation system in
the present study. For the marginal integrity and
marginal discolouration criteria, fissure sealant
success rates were 98.2% and 95.5%, respectively.
These two criteria were used to evaluate 80 teeth.
14.4% of the sealants failed in terms of marginal
integrity and 17.1% in terms of marginal
discolouration. ~Marginal discoloration of a
restoration can be considered as an early indicator of
its loss of marginal integrity with the adjacent tooth
structure. A restoration discolours at its margins
when there is marginal breakdown, which creates a
rough and irregular surface. This can act as a niche
for the accumulation of plaque and food debris and
also promote the penetration of oral fluids and cause
microleakage, which can lead to secondary caries
formation. If there is marginal discoloration that
penetrated the sealant margins deep in a pulpal
direction, it should be checked thoroughly for any
secondary caries, preferably with a radiograph.

With regard to position in the arch, no signifiant
relationship between sealant success rate and tooth
location was found, as was also discovered by Holst
et al (1998).26 This was in accordance with
Whitehurst and Soni (2001), who found that the
greatest sealant loss occurred during the first 6
months. They also reported only 18% of first and
second molars were completely sealed after 1 year.”’
Also, Stephen et al. (1998) reported that only 12 out

of nearly 400 teeth remained completely sealed after
1 year in a study performed under field conditions.
In our study, marginal discoloration was checked
visually with the help of a mirror. At baseline, all the
sealants were checked visually and scored no
marginal discoloration. The marginal discoloration
was not statistically significant in the 3 months and 6
months evaluation. The marginal discoloration of
constic was more in the lower arch than in the upper
arch. Thus, margin discoloration is vital for the
sealant as this could be the earliest indicator for the
initiation of secondary caries.®®The marginal
discoloration of conseal-f sealants was similar in the
maxillary and mandibular teeth. This study revealed
higher sealant retention rates for the mandibular
teeth. This is in agreement with other studies that
have compared resin-based sealants and glass
ionomer sealants.”" This could be because of direct
visualization during application, gravity-aided flow
of the sealant, and the presence of well-defined pits
and fissures contribute to superior retention.”’ Also,
the effect of occlusal stress on the sealant of the
maxillary molar appeared at an earlier stage of
eruption compared with that of the mandibular
molar. The decrease in retention rates found in 8 to
O-year-old children may be related to the occlusal
stress that occurs during eruption. In the earlier
stages of mandibular eruption, the maxillary teeth
contact only mandibular cusps not reaching the
sealant. The present study suggested that Conseal-F
sealant was better than Flowable composite as
sealant with respect to retention, anatomical form
and surface texture. Both the materials showed
similar results with respect to marginal
discoloration. The Conseal-F sealant performed
better in the upper arch than in the lower arch with
respect to all properties. Conseal f performed better
in the upper arch than in the lower arch with respect
to retention, anatomical form and surface texture.
But, with respect to marginal discoloration, constic
showed similar results both in the upper and in the
lower arches. More long-term studies are necessary,
nevertheless, to determine the potential benefits of
both materials.

CONCLUSION

Results show highly significant difference between
groups except for 1 month follow up of mandibular
teeth. The conseal-F sealant was better than flowable
composite as sealant with respect to marginal
integrity and anatomical form. Both the materials
showed similar results with respect to marginal
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discoloration. More long term studies are necessary,
nevertheless, to determine the potential benefits of
both materials.

REFERENCES

1.

10.

11.

12.

13.

14.

15.

Gueto El, Buonocore MG. Sealing pits and fissures
with an adhesive resin: Its use in caries prevention. J
Am Dent Assoc 1967;75:121-8.

Horowitz AM. The public's oral health: the gaps
between what we know and what we practice. Adv.
Dent. Res. 1995;9:91-5.

Swift EJ Jr. The effect of sealants on dental caries: a
review. J. Am. Dent. Assoc. 1988;116(6):700-4.
National Institute of Dental Research. Oral health of
United States children. National survey of dental
caries in U.S. school children 1986-1987.
Washington, D.C.: U.S. Department of Health and
Human Services, Public Health Service, National
Institute of Health; 1989. National Institute of
Health publication 89-47.

Weintraub JA. The effectiveness of pit and fissure
sealants. J. Public Health Dent. 1989;49:317-30.
Albers HF. Tooth-colored restoratives: principles
and techniques.9th ed. Hamilton, Ontario, Canada:
Decker; 2002

Feldens EG, Feldens CA, de Araujo FB, Maria AL.
Invasive technique of pit and fisure sealants in
primary molars: A SEM study. J Clin Pediatr Dent
1994;18:187-90.

Lussi A. Validity of diagnostic and treatment
decisions of fissure caries. Caries Res 1991;25:296-
303

Ninawe N., Ullal N., Khandelwal V. A 1-year
clinical evaluation of fissure sealants on permanent
first molars Contemp Clin Dent. 2012; 3(1): 54-59.
Mertz-Fairhurst EJ. Current status of sealant
retention and caries prevention. J. Dent.Educ.
1984;48(suppl.2):18-26.

Barroso JM, Torres CP, Lessa FC, et al. Shear bond
strength of pit and fissure sealants to saliva-
contaminated and non contaminated enamel. J. Dent.
Child 2005;12:95-9.

Hitt JC, Feigal RJ. Use of bonding agent to reduce
sealant sensitivity to moisture contamination: an in
vitrostudy. Pediatr. Dent. 1992;14:41-6.

Rock WP, Bradnock G. Effect of operatory
variability and patient age in the retention offissure
sealant resin: 3-year results.Dent. Oral Epidemiol.
1981;9:207-9.

Dorignac GF. Efficacy of highly filled composites in
the caries prevention of pits and fissures: two and
one-half  years of  clinical results. J.
Pedod.1987;11:139-45

Simonsen RJ. Retention and effectiveness of dental
sealant after 15 years. J. Am. Dent.
Ass0c.1991;122:34-42

Source of support: Nil

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.
28.

29.

30.

31.

Autio-Gold JT. Clinical evaluation of a medium-
filled fiowable restorative material as a pit and
fissure sealant. Oper. Dent.2002;27:325-9

Labella R, Lambrechts P, Van Meerbeek B, et al.
Polimerization shrinkage and elasticity of fiowable
composites and filled adhesives. Dent. Mater. 1999;
15:128-37.

Czemer A, Weiler M, Lohbauer U, et al. Wear
resistance of flowable resin composites as pit and
fissure sealants. J. Dent. Res. 2000;79:279

Sakkas C.; Khomenko L.; Trachuk I. A comparative
study of clinical effectiveness of fissure sealing with
and without bonding systems: 3-year results. Eur.
Arch. Paediatr. Dent.2013, 14(2), p73-81.
Memarpour,Mahtab;Shafiei,Fereshteh;Shokouh,Pay
am;Shaddel,Mehrzad.Evaluation Schoolbased Pit an
d Fissure Sealant Programme in Iranian Children.
Oral Health Prev Dent.. 2011, 9( 4), p381-86.

Ganss C, Klimek J, Gleim A. One year clinical
evaluation of the retention and quality of two
flouride releasing sealants. Clin Oral Investig
1999;3:188-193.

Poulsen S, Breiruti N, Sadat N. A comparison of
retention and the effect on caries of fisure sealing
with  glass-ionomer and resinbased sealant.
Community Dent Oral Epidemiol 2001;2:298-301.
Anna B Fuks, Rafael Grajower, and Joseph Shapira:
In vitro assessment of marginal leakage of sealant
placed in permanent molars with different etching
times. ASDCJ Dent Child 1984; 51(6):425-427.
Jensen OE, Handelmann SL, Perez Diez F. Occlusal
wear of four pit and fisure sealant over two years.
Pediatr Dent 1985;7:23-9.

Beauchamp J, Caufild PW, Crall JJ, Donly K, Feigal
R, Gooch B, et al. Evidence-based clinical
recommendations for the use of pit and-fisure
sealants: A report of the American Dental
Association Council on Scientific Affairs. J Am
Dent Assoc 2008;139:257-68.

Holst A, Braune K, Sullivan A. A five-year
evaluation of fisure sealants applied by dental
assistants. Swed Dent J 1998;22:195-201.

Ripa LW. Occlusal sealants: Rationale and review of
clinical trials. Int Dent J 1980;30:127-39

Feigal RJ. Criteria for sealant evaluation. J Dent Res
2000;79: 1850-1856.

Aranda M, Garcia-Godoy F. Clinical evaluation of
the retention and wear of a light-cured pit and fissure
glass ionomer sealant. J Clin Pediatr Dent
1995;19:273-7.

Simonsen RJ. Glass ionomer as fissure sealant: A
critical review. J Public Health Dent 1996;56:146-9
Komatsu H, Shimokobe H, Kawakami S, Yoshimura
M. Caries preventive effect of glass ionomer sealant
reapplication: Study presents three-year results. J
Am Dent Assoc 1994;125:543-9.

Conflict of interest: None declared 43

Journal of Advanced Medical and Dental Sciences Research IVol. 4lIssue 11 January-February 2016


http://web.b.ebscohost.com/ehost/viewarticle?data=dGJyMPPp44rp2%2fdV0%2bnjisfk5Ie45PFKr6ayTbak63nn5Kx87enxWLGlsEewpq9Mnqe4TLWwsEuet8s%2b8ujfhvHX4Yzn5eyB4rOvT7aurkq0qa5QpOLfhuWz44ak2uBV4trmPvLX5VW%2fxKR57LO1TLGuskqvrKR%2b7ejrefKz5I3q4vJ99uoA&hid=119
http://web.b.ebscohost.com/ehost/viewarticle?data=dGJyMPPp44rp2%2fdV0%2bnjisfk5Ie45PFKr6ayTbak63nn5Kx87enxWLGlsEewpq9Mnqe4TLWwsEuet8s%2b8ujfhvHX4Yzn5eyB4rOvT7aurkq0qa5QpOLfhuWz44ak2uBV4trmPvLX5VW%2fxKR57LO1TLGuskqvrKR%2b7ejrefKz5I3q4vJ99uoA&hid=119

