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Abstract

Pit and fissure sealant placement is considered to be an effective modality for prevention of caries on occlusal surfaces. Penetration, retention and marginal adap-
tation are the key factors in success of pit and fissure sealant restorations. The failure of marginal adaptation leads to marginal leakage, which means passage of
bacteria, fluids, molecules or ions between the enamel and the sealant, creating a possibility for development of dental caries below the sealant. Aim: The aim of
this study is to assess and compare microleakage and penetration ability of a resin based sealant and a glass-ionomer cement sealant. Materials and Methods: In
order to achieve this objective, an in vitro study will be conducted containing 30 premolars and molars extracted for orthodontic purposes, without any structural
anomalies, divided in two groups of 15 samples in each group. Group-I: Fissures sealed with a resin based sealant (Helioseal-F, Ivoclar Vivadent AG, Liechtenstein).
Group-Il: Fissures sealed with a glass-ionomer cement sealant (Fuji Triage, GC Corporation Tokyo, Japan). Results: The first group contains samples, sealed with
resin based Helioseal-F. 10 (66, 67%) samples demonstrate level-0 microleakage, 2 (13, 33%) samples demonstrate level-1 microleakage and 3 (20, 00%) samples
demonstrate level-3 microleakage; 7 (46,67%) samples demonstrate level-0 penetration ability and 8 (53,33%) samples demonstrate level-1 penetration ability. The
second group contains samples sealed with glass-ionomer based Fuji Triage. 3 (20%) samples demonstrate level-0 microleakage, 1 (6,67%) sample demonstrate
level-1 microleakage, 3 (20%) samples demonstrate level-2 microleakage, 8 (53,33%) samples demonstrate level-3 microleakage; 10 (66,67%) samples demon-
strate level-0 penetration ability and 5 (33,33%) samples demonstrate level-1 penetration ability. Conclusion: By observing the penetration ability and the marginal
leakage score of a resin based sealant and a glass-ionomer sealant we can conclude that both materials could be recommended as a primary sealant material in
the action plan strategies for prevention of dental caries. Key words: Prevention, microleakage, penetration ability, pit and fissure sealant.

AncTpakT

3aneBatbeTo Ha jamudkuTe 1 dhucypuTe ce CMeTa Kako eheKTUBEH MoJanuUTeT BO NPeBeHLMjaTa Ha AEHTaNHUOT Kapuec BO OkNy3anHuTe nopLumHu. CnocobHocta
3a neHeTpauyja, peTeHuMja 1 MapruHanHa ajantauuja ce KnyyHu aktopu BO YCnexoT Ha 3aneBaunTe. HeycnexoT Ha MapruHanHaTa apantauvja BoAu KOH
MaprvHanHa nponyCcTAMBOCT, LUTO 3Ha4W MPEMMUH Ha GaKTepuu, TEYHOCTH, MOMIEKYN UMY jOHI MEry FMefTa 1 3aneBayoT, 0BO3MOXYBajki pa3Boj Ha AEHTAmNEH kapuec
noa 3anesayor. Llen: Llen Ha Hawara cTyauja e oLeHyBaweTo W criopedbata Ha MMKpOMpOMycTAMBOCTa W CMOCOBHOCTA 3a MeHeTpaumja Ha
CMONECTNOT(KOMNO3NUTHMOT) 1 FacjoHoMepHuoT 3aneBad. Matepujan u Metoa: 3a peanusalmja Ha nocTaBeHata Len, e CnpoBeze in Vitro ncTpaxyBarbe BO koe
Bea ynoTpebern 30 ekcTpaxvpaHu npemonapy 1 TpeTi Monapy,6e3 CTPYKTYpHY aHomanui, noaenenm Ha Age rpynu no 15 3abw. Mpsata rpyna ja counHyBaa 3abu
kon 6ea 3aneaHu co komnoauTeH 3anesay (Helioseal-F, lvoclar Vivadent AG, Liechtenstein), BTopata rpyna ja counHyBaa 3abv kon 6ea 3aneaHu co rnacjoHomepe
3anesay (Fuji Triage, GC Corporation Tokyo, Japan). Pesyntatu: peara rpyna ja counHysaat 3abu kon 6ea 3aneanu co Helioseal-F. Kaj 10 (66,67%) 3abu Hema
neHeTpaLja Ha 60ja (ckop 0), kaj 2 (13,33%) 3abu yTBpAEHa e neHeTpaLmja Ha 60ja 40 NonoBNHaTa Ha [OMKMHATA Ha 3aneBaqoT (ckop 1), aoaeka kaj 3 (20,00%)
3abu e yTBpAeHa neHeTpauuja Ha 6oja Bo 6asata Ha cucypata (ckop 3); Kaj 7 (46,67%) 3abu yTBpaMBMeE KOMNETHa neHeTpaumja Ha 3anesaqor (ckop 0) 1 kaj 8
(53,33%) 3abu e yTBpAEHa HeKOMNNETHa NeHeTpaLiyja Ha 3aneBayot (ckop 1). Bropata rpyna Ha 3abu ja counHyBaat 3abu kou Bea 3aneanu co Fuji Triage . Kaj 3
(20%) 3abu Hema neHeTpauuja Ha 6oja (ckop 0), kaj 1 (6,67%) 3ab yTBpAEHa e neHeTpaumja Ha 6oja JO NONOBMHA Ha AOMKMHA Ha 3aneBayoT (ckop 1), kaj 3 (20%)
3abv yTBpAEHa e neHeTpaLyja Ha boja noronema of NONOBUHATA Ha AOMKMHA Ha 3aneBaqor (ckop 2), u kaj 8 (53.33%) 3abu yTBpavBMe neHeTpaLyja Ha 6oja BO
6asara Ha chucypata (ckop 3); Kaj 10 (66,67%) 3aby yTBpArBMe koMnneTHa neHeTpaLmja Ha 3anesaqor (ckop 0) 1 kaj 5 (33,33%) 3abu e yTBpAeHa HekoMnneTHa
neHeTpaLyja Ha 3anesayoT (ckop 1). 3aknyyok: O6cepBupajkv ro pesynTaToT of criocobHOCTa 3a NeHeTpaLlyja U MapriHanHaTa nponycTAMBOCT Ha KOMMO3UTHUOT
11 rMacjoHOMEPHIOT 3aneBay, ABETe MaTepujani Moxe Aa buaat npenopayaHy kako NpyUMapeH Matepujan Bo CTpaTervnTe 3a NpeBeHLyja Ha AeHTanHIOT Kapuec.
Knyunu 360poBu: MpeBeHLuja, MUKPONPOMYCTAMBOCT, CMOCOBHOCT 3a NeHeTpaLuja, (hucypeH 3anesau.
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Introduction

Occlusal surface accounts for 12.5% of the total
tooth area of teeth.1 From a primary prevention perspec-
tive, anatomic grooves or pits and fissures on occlusal
surfaces of permanent molars trap food debris and pro-
mote the presence of bacterial biofilm, thereby increas-
ing the risk of carious lesions development. Effectively
penetrating and sealing these surfaces with a dental
material, for example, pit-and-fissure sealants, can pre-
vent lesions and are part of a comprehensive caries man-
agement approach.2 A Fissure sealant application is one
of the most reliable and effective method for preventing
occlusal caries. The advantage of the sealant application
is significant caries risk reduction compared to non-
sealed controls as well as lower cost compared to
restoration placement.3 Retention rates vary according
to the proper isolation of the working field, viscosity of
the sealant material, preparation of enamel surfaces, and
the use of an adhesive system.4

Many methods have been defined for applying fis-
sure sealant and many materials used as a sealant have
been developed. However, there is no clear consensus
regarding which application technique is superior or
which type of a sealant material is the most durable
under oral conditions.5 Glass ionomer, resin, recently
giomer-based fissure sealants, and flowable composites
are the main material groups that can be used as fissure
sealants. In vivo or in vitro performance of most of these
materials has been investigated intensively, however,
there is no material suggested as an ideal pit and a fissure
sealant.6 Generally, resin-based materials are recom-
mended having the advantage of better retention and
glass-ionomer-based materials are recommended due to
the advantages of fluoride release and lower moisture
sensitivity.7

The preventive effect of the pit and fissure sealing is
mainly based on the ability of sealant materials to flow
through pits and fissures and completely fill them with-
out any gaps or air entrapments. As long as the sealant
material remains bonded to the enamel, the effective
protection will continue. Microleakage is the most
affecting factor on adhesion failure between the sealant
and the tooth structure and can be determined by many
in vitro techniques . With the advantages of reliability,
simplicity, and ease of application, the dye penetration
test is a well-established and commonly used method for
the determination of in vitro microleakage .8

Retention and good adaption of the sealants with the
occlusal surface of the enamel is essential for their suc-
cess. Therefore the aim of the study is to evaluate
microleakage and penetration depth of different materi-
als used as fissure sealants.

This study will assess and compare marginal leakage
and penetration ability of a resin based sealant as well as
a glass-ionomer based sealant.

Materials and methods

In order to achieve this objective, we have conducted
an in vitro study in which we used 30 extracted premolars
and molars devoid of any caries, structural anomalies,
without restorations and with orthodontic indication for
extraction, distributed equally in two groups (15 in each).
After the extraction the samples were held in a saline solu-
tion.

Distribution in two groups:

- Group-I: Fissures sealed with composite based fis-
sure sealant (Helioseal-F, Ivoclar Vivadent AG,
Liechtenstein).

- Group-II: Fissures sealed with glass-ionomer
cement sealant (Fuji Triage, GC Corporation
Tokyo, Japan)

For conducting microleakage and penetration ability
assessment, the samples were cleaned with periodontal
curettes and pumice prophylaxis, undergone for washing,
application of 3% peroxide toilet and were dried with an
oil free air syringe.

1. According to the manufacturer instructions, the
samples from the first group were etched with a
37% phosphoric acid gel in duration of 30 seconds,
rinsed with water, dried with an oil free air syringe
and sealed with a resin based sealant Helioseal-F.
The sealant was photopolymerized for 20 seconds
with a halogen lamp Bonart art-L2 with a wave-
length around 400 nm.

2. As the manufacturer instruction suggests, the sam-
ples of the second group were treated with dentin
conditioner in a period of 20 seconds. The occlusal
enamel was dried smoothly, in order to gain a wet
occlusal surface. With a plastic dental spatula we
mix the powder and the liquid in a proportion of
1.8/1 and apply it directly on a dental occlusal sur-
face.

The root apices were sealed with red wax. All the
samples were then covered with two layers of nail var-
nish, except for the 1-mm window around the sealant
margins, and then immersed in 2% methylene blue solu-
tion for 24 h.

After the dye exposure, the teeth were thoroughly
cleaned under running tap water for 5 minutes so that the
superficial dye could be removed. On the other hand, the
nail varnish was removed with a scalpel. Longitudinal
sections were prepared with a diamond disk, in bucco-lin-
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gual direction. Approximately 1.5 mm thick sections were
made to assess the level of penetration depth and the
degree of dye penetration in the occlusal cavity walls sep-
arately under a binocular microscope at 40X magnifica-
tion, and the same were photographed with a digital cam-
era. We determinate the penetration ability at 2 levels as
Navin H.K9 stated and marginal dye penetration in 4 lev-
els as did the authors: Overbo R.C and Raddal M.10

PENETRATION ABILITY

0 — Penetration of the sealant into the underlying fis-
sure

1 — Incomplete penetration of the sealant

MARGINAL LEAKAGE

0 - No dye penetration

1 - Dye penetration up to one half the sealant’s length

2 - Dye penetration greater than one half, not includ-
ing the underlying fissure

3 - Dye penetration into the underlying fissure

Microleakage and penetration ability data for each
group was compared using the Kruskal-Wallis test (H).
Significant differences were evaluated using the
Mann—Whitney U test (Z), t- test - independent samples
(t) and the difference between the two proportions (p).

Results
1. Penetration ability score

First group contains samples, sealed with resin based
material: Helioseal F; 7 (46,67%) samples demonstrate
level-0 penetration ability and 8 (53,33%) samples
demonstrate level-1 penetration ability. Second group
contains samples, sealed with glass-ionomer based mate-
rial: Fuji Triage; 10 (66,67%) samples demonstrate
level-0 penetration ability and 5 (33,33%) samples
demonstrate level-1 penetration ability (Table 1).

p>0,05 (p=0,40) indicates that there is no statistically
significant difference between the penetration of the
sealant into the underlying fissure and the incomplete pen-
etration of the first group samples (Helioseal-F, Ivoclar
Vivadent AG, Liechtenstein), although incomplete pene-
tration is more presented compared to the complete one.

p>0,05(p=0,12) indicates that there is no statistically
significant difference between the penetration of the
sealant into the underlying fissure and the incomplete pen-
etration of the second group samples (Fuji Triage, GC
Corporation Tokyo, Japan), although complete penetra-
tion is more presented compared to the incomplete one.

2. Marginal leakage score

The First group contains samples, sealed with resin
based Helioseal-F. 10 (66, 67%) samples demonstrate

Table 1: Penetration ability of resin based and glass-ionomer sealant

Penetration ability score
n Rate (%)

Group 1
Resin based sealant (Helioseal-F, lvoclar Vivadent AG,
Liechtenstein)

Group2
Glass-ionomer cement sealant (Fuji Triage, GC
Corporation Tokyo, Japan)

Table 2: Microleakage of resin based and glass-ionomer sealant

n
Group 1
Resin based sealant (Helioseal-F, Ivoclar 15
Vivadent AG, Liechtenstein)
Group2
Glass-ionomer cement sealant (Fuji Triage, GC 15
Corporation Tokyo, Japan)

Microleakage score
Rate (%)
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Table 3: Correlation between the penetration ability and the marginal leakage of resin based sealant

53,33%

Table 4: Correlation between the penetration ability and the marginal leakage of glass-ionomer sealant

level-0 microleakage, 2 (13, 33%) samples demonstrate
level-1 microleakage and 3 (20, 00%) samples demon-
strate level-3 microleakage. Second group contains sam-
ples, sealed with glass-ionomer based Fuji Triage. 3
(20%) samples demonstrate level-0 microleakage, 1
(6,67%) demonstrates level-1 microleakage, 3 (20%)
samples demonstrate level-2 microleakage, 8 (53,33%)
samples demonstrate level-3 microleakage.

Z=-2,38 and p<0.05(p=0.02) indicate that there is sta-
tistically significant difference between the microleakage
score of the samples from the first group (resin based
sealed samples) and the samples from the second group

33,33%

(glass-ionomer cement sealed samples). Microleakage
score of the second group samples is significantly higher.

3. Correlation between penetration ability and mar-
ginal leakage

a). The first group samples — a resin based sealant
(Helioseal F)

t=-0,18 and p>0,05 (p=0,87) indicate that there is no
statistically significant difference between the
microleakage score and the penetration ability score
referring to group 1 samples. Microleakage score is
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independent from the level of sealant penetration depth,
and penetration ability score does not influence the level
of microleakage.

b). The second group samples -a glass-ionomer
cement sealant (Fuji Triage)

t=1,03 and p>0,05 (p=0,34) indicate that there is no
statistically = significant difference between the
microleakage score and the penetration ability score
referring to group 2 samples. The Microleakage score is
independent from the level of the sealant penetration
depth, and the penetration ability score does not influ-
ence the level of microleakage.

Photos below describe the penetration ability
level and the microleakage level of few teeth
sections, made while conducting our study.

Photos 1, 2, 3 and 4 were made from teeth sections
of group 1 samples which were sealed with Helioseal-F.

Photo 1. indicates: level 0 microleakage,
level O penetration ability

Photo 2. indicates: level 3 microleakage,
level 1 penetration ability

Photo 3. indicates: level 0 microleakage,
level 1 penetration ability

Photo 4. indicates: level 3 microleakage,
level 1 penetration ability

Photos 5, 6, 7 and 8 were made from teeth sections
of group 2 samples which were sealed with Fuji Triage

Photo 5. indicates: level 3 microleakage,
level 1 penetration ability
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Photo 6. indicates: level 3 microleakage,
level 1 penetration ability

Photo 7. indicates: level 0 microleakage,
level 0 penetration ability

Photo 8. indicates: level 3 microleakage,
level 0 penetration ability

Conclusion

Pit-and-fissure sealants have been used for nearly 5
decades to prevent and control carious lesions on pri-

mary and permanent teeth. Sealants are still underused
despite their documented efficacy and the availability
of clinical practice guidelines.11,12 International den-
tistry and paediatric dentistry guidelines recommend
sealing the primary and permanent molars in children
and adolescents to prevent the onset of cavities and
minimize the progression of noncavitated occlusal car-
ious lesions.13,14 Sealant efficiency depends on the
ability of achieving strong bond with enamel of
occlusal surface. This bond is greatly responsible for
the level of microleakage in the interface enamel-
sealant. The main reasons for sealant loss are addressed
to microleakage, sealant depth penetration and place-
ment technical skill.

Penetration depth is an important parameter that
may increase the longevity of the sealantl5 and affect
the retention and adaptation of the sealant.16
Penetration of the sealant into the complete depths of
pits and fissures, its lateral wall adaptation and subse-
quent retention are the key factors in the longevity of
these restorations.17 The advantage of in vitro over in
vivo studies is, that there is a possibility to determine
the absolute depth of pits and fissures and the level of
microleakage.

Results in our study considering penetration ability
suggest that both tested materials: resin based and glass-
ionomer sealants could penetrate total length of the fis-
sure. Even in situations when penetration does not occur
completely, the results are satisfying. Cowey et al
recorded penetration of 70% for both resin based and
glass-ionomer sealants. 18 Petrovic et al concluded pen-
etration of 80% for resin based and glass-ionomer
sealants of entire fissure depth.19

No sealant remains perfectly adapted to the dental
structure over time, and all will suffer some degree of
microleakage. This is because the coefficient of thermal
expansion of sealants is 2—4 times greater than that of
enamel. Therefore, the constant temperature changes in
the oral cavity give rise to the formation of gaps that
facilitate the penetration of bacteria at the interface
between the sealant and the enamel.20

Our study results considering microleakage demon-
strated greater microleakage in samples sealed with a
glass ionomer cement sealant when compared with a
resin based sealant, similar results observed Ganesh and
Shobha21, Gunjal, Nagesh and Raju22, Rirattanapong,
Vongsavan, and Surarit.23 In contrast, Markovic et al24
using a fluorine-releasing resin sealant and a glass
ionomer modified with acidic monomers and Pardi et
al25 using a self-curing unfilled LCRBS , a fluid com-
posite, a fluid compomer and a RMGIS, detected no sig-
nificant differences in microleakage between the differ-
ent materials.
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No material is able to penetrate down to the bottom
of deep and narrow fissures; it is understandable that
some clinicians suspect that there are microorganisms in
unfilled space or that the sealant is often placed over an
incipient caries lesion. However, there is evidence that
bacteria cannot remain vital and that caries lesion stops
if the sealant is placed over an incipient lesion. Sealing
material eliminates nourishment sources for S. Mutans
and converts an active lesion into the passive caries
lesion.26 Hence, authors feel that clinically maximum
depth of penetration and good adaptation is more impor-
tant than the complete penetration of the sealant to the
base of the fissure.

The association between the risk of caries and com-
plete loss of retention of pit and fissure sealants is sig-
nificant with LCRBS, but not with glass ionomer
sealants, probably due to their ability to release fluo-
rine.27 Frencken and Wolke28 showed that, although
detachment of the ionomer was observed clinically, the
sealing material was retained at the bottom of the pits
and fissures microscopically, with the sealing material
exerting its preventive effect at the bottom of the cavi-
ty.

The logical assumption that a material that releases
fluoride, such as a glass-ionomer cement, would provide
an added benefit to the retentive blocking of the fissure
by a resin sealant, has been tested many times with var-
ious glass-ionomer materials, sometimes in direct com-
parison with resin materials. There is no data that sup-
port the use of a glass-ionomer sealant in preference to
a resin sealant, mainly due to the poorer retention of the
glass-ionomer materials. In fact, the recent report of the
ADA Council of Scientific Affairs reported that
‘Resin-based sealants are the first choice of material for
dental sealants’ and that ‘Glass-ionomer cement may be
used as an interim preventive agent where there are
indications for placement of a resin-based sealant but
(where) concerns about moisture control may compro-
mise such placement.29

Our findings, concerning penetration ability and
microleakage of the glass-ionomer sealant and the resin
based sealant, suggest using these sealants as an effec-
tive treatment modality in preventive dentistry. Sealants
from this study have shown high level of penetration
ability, although a glass-ionomer sealant showed better
results. Regarding the microleakage level, a glass-
ionomer sealant demonstrated a higher level of
microleakage compared with a resin based sealant.
Considering fluoride release ability factor of the glass-
ionomer sealant, the preventive ability continues,
although showing higher level of microleakage.

Reference

1. Fernandes KS, Chalakkal P, de Ataide IN, Pavaskar
R, Fernandes PP, Soni H. A comparison between
three different pit and fissure sealants with regard to
marginal integrity. J Conserv Dent 2012;15:146-50.

2. Anusavice KJ, Shen C, Rawls HR. Phillips’ Science
of Dental Materials. St. Louis, Mo.:
Elsevier/Saunders; 2013

3. Aguilar F, Drubi-Filho B, Casemiro L, Watanabe M,
Pires-de-Souza F. Retention and penetration of a
conventional  resin-based sealant and a
photochromatic flowable composite resin placed on
occlusal pits and fissures. J Indian Soc Pedo Prev
Dent 2007; 25: 169-173.

4. Yazici AR, Karaman E, Baseren M, Tuncer D, Yazici
E, Unluer S. Clinical evaluation of a  nanofilled
fissure sealant placed with different adhesive
systems: 24-month results. Oper Dent 2009;34:
642-647. (DOI: 10.2341/08-097-C) (PMID:
19953772)

5. Blackwood JA, Dilley D, Roberts M, Swift E.
Evaluation of pumice, fissure enameloplasty and air
abrasion on sealant microleakage. Pediatr Dent 2002;
24: 199-203.

6. Wright JT, Tampi MP, Graham L, Estrich C, Crall JJ,
Fontana M, Gillette EJ, Novy BB, Dhar V, Donly K,
Hewlett ER, Quinonez RB, Chaffin J, Crespin M,
Iafolla T, Siegal MD, Carrasco-Labra A. Sealants for
preventing and arresting pit-and-fissure occlusal
caries in primary and permanent molars. Pediatr
Dent 2016; 38: 282-308.

7. Godhane A, Ukey A, Tote JV, Das G, Naphde M,
Patil P. Use of pit and fissure sealant in prevention of
dental caries in pediatric dentistry and recent
advancement: A review. Int ] Dent Med Res 2015; 1:
220-223.

8. Ernst CP, Galler P, Willershausen B, Haller B.
Marginal integrity of class V restorations: SEM versus
dye penetration. Dent Mater 2008; 24: 319-327.

9. Navin. H.K. Depth of penetration and marginal
microleakage of pit and fissure sealants, an in vitro
study. Department of Pedodontics and Prevetive
Dentistry. The Oxford Dental Collage, Hospital and
Research Centre Bangalore 2006; 32-34

10. Overbo RC, Raadal M. 1990. Microleakage in
fissures sealed with resin or glass ionomer cement.
Scand J Dent Res 1990; 98:66-69. (PMID:
2183346).

11. Tellez M, Gray SL, Gray S, Lim S, Ismail Al
Sealants and dental caries: dentists’ perspectives on

MakenoHcku ctomartonowwku nperned. ISSN 2545-4757, 2020; 43 (1): 19-26. 25



evidence-based recommendations. J Am Dent Assoc
2011;142(9):1033-40.

12.Riley JL 3rd, Gordan VV, Rindal DB, et al; Dental
PBRN Collaborative Group. Preferences for caries
prevention agents in adult patients: findings from the
dental practice based research network. Community
Dent Oral Epidemiol 2010;38(4):360-70.

13. Welbury R, Raadal M, Lygidakis NA. EAPD
guidelines for the use of pit and fissure sealants. Eur
J  Paediatr Dent. 2004;5(3):179-84.(PMID:
15471528).

14. Wright JT, Crall JJ, Fontana M, Gillette EJ, Novy
BB, Dhar V et al. Evidence-based clinical practice
guideline for the use of pit-and-fissure sealants: a
report of the American Dental Association and the
American Academy of Pediatric Dentistry. JADA.
2016;147:672-82. (DOL:
10.1016/j.adaj.2016.06.001) (PMID: 27470525).

15. Simonsen RJ. Pit and fissure sealant: review of the
literature. Pediatr Dent 2002; 24: 393-414.

16.Simonsen R, Neal R. A review of the clinical
application and performance of pit and fissure
sealants. Aust Dent J 2011; 56:45-58.

17.Grewal N, Chopra R. The effect of fissure
morphology and eruption time on penetration and
adaptation of pit and fissure sealants: An SEM study.
J Indian Soc Pedod Prev Dent. 2008; 26: 59-63.

18. Covey DA, Johnson WW, Hopper L.R. Penetration
of various pit and fissure sealants into occlusal
grooves. IADR/AADR/CADR. 82nd General
Session, 2004; 3471.

19. Bojan Petrovic, Dejan Markovic, Duska Blagojevic.
The Impact of Occlusal Morphology on Fissure Sealant
Penetration. Serbian Dental J, 2006, 53: 87-94.

20. Singla A, Garg S, Jindal SK, Summa Sogi HP, Sharma
D. In vitro evaluation of marginal leakage using
invasive and noninvasive techniques of light cure
glass ionomer and flowable polyacid modified
composite resin used as pit and fissure sealant. Indian
J Dent Res. 2011; 22(2):205-9. pmid:21891886.

21. Ganesh M, Shobha T. Comparative evaluation of the
marginal sealing ability of Fuji VII and Concise as
pit and fissure sealants. J Contemp Dent Pract.
2007;8(4):10-8. pmid: 17486182

22.Gunjal S, Nagesh L, Raju HG. Comparative
evaluation of marginal integrity of glass ionomer and
resin based fissure sealants using invasive and non-
invasive techniques: an in vitro study. Indian J Dent
Res. 2012; 23(3):320-5. pmid:23059566

23.Rirattanapong P, Vongsavan K, Surarit R.
Microleakage of two fluoride-releasing sealants
when applied following saliva contamination.
Southeast Asian J Trop Med Public Health.
2013;44(5):931-4. pmid:24437329.

24, Markovi¢ D, Petrovi¢c B, Peri¢ T, Blagojevi¢ D.
Microleakage, adaptation ability and clinical efficacy
of two fluoride releasing fissure sealants. Vojnosanit
Pregl. 2012; 69(4):320-5. pmid:22624423.

25.Pardi V, Sinhoreti MA, Pereira AC, Ambrosano GM,
de Meneghim MC. In vitro evaluation of
microleakage of different materials used as pit-and-
fissure sealants. Braz Dent J. 2006;17(1):49-52.

26.0ong EM, Griffin SO, Kohn WG, Gooch BF,
Caufield PW. The effect of dental sealants on
bacteria levels in caries lesions: a review of the
evidence. ] Am Dent Assoc. 2008; 139: 271-278.

27.Mickenautsch S, Yengopal V. Validity of Sealant
Retention as Surrogate for Caries Prevention—A
Systematic Review. PLoS ONE. 2013;8(10):e77103.
pmid:24194861.

28. Frencken JE, Wolke J. Clinical and SEM assessment
of ART high-viscosity glass-ionomer sealants after
813 years in 4 teeth. J Dent. 2010;38(1):59-64.
pmid:19748548.

29.Beauchamp J, Caufield PW, Crall JJ, et al.
Evidence-based clinical recommendations for the use
of pit and fissure sealant: a report of the American
Dental Association Council on Scientific Affairs. J
Am Dent Assoc 2008; 139: 257— 268.

26

Macedonian Dental Review. ISSN 2545-4757, 2020; 43 (1): 19-26.



