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Abstract: The majority of the detected increment in 

dental caries is confined to pit and fissure surfaces of 

teeth. Application of pit and fissure sealants and 

topical fluorides are widely used procedures in the 

prevention of decay. The purpose of this study was to 

evaluate the effectiveness of pit and fissure sealant 

with and without topical fluoride application in the 

prevention of dental caries on the occlusal surfaces 

of  teeth in children. 93 healthy cooperative children 

of both sexes with an average age (7-9 years) were 

included in this study, accordingly, 120 permanent 

first molars that were  caries-free and fully erupted 

divided into two groups: sealant group (sealant 

applied on 60 permanent first molars) and sealant 

with fluoride group (sealant plus fluoride gel applied 
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topically every three months intervals for 24 months 

on 60 permanent first molars). All children were 

recalled for assessment of fissure sealant and the 

presence or absent of dental caries at intervals of 6, 

12, 18 and 24 months. The statistical analysis shows 

that there was no significant differences in the 

presence and absent of dental caries on the occlusal 

surfaces of the teeth between sealant group and 

sealant with fluoride group at baseline time and at 6, 

12, 18 and 24 months intervals of recall assessment.  

There was some evidence about the superiority of pit 

and fissure sealant over topical fluoride application 

in the prevention of occlusal decay. However, it 

remained unclear to what extent there is differences 

between the effectiveness of pit and fissure sealant 

with and without topical fluoride application. No 

recommendation for the clinical practice could be 

given and the benefit of pit and fissure sealant with 

and without topical fluoride application should be 

considered locally and individually. 

Key words: pit and fissure sealant, caries prevention, topical 

fluoride, clinical trial.  
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1. Introduction 

Despite great advancement in oral health globally, the problem 

of dental caries which is a chronic disease remains in many 

communities around the world and continues to be a major public 

health problem, particularly among socially and economically 

deprived groups in developed and developing countries [1], these 

dental problems result in pain, infection and lost school days and 

work days each year [2,3]. 

Effective caries-preventive methods for use by dental 

professionals in caring for their patients, by individuals or by public 

health practitioners in communities and other population-based 

program sites have been developed and refined since the 

introduction of community water fluoridation in the 1940’s [4]. 

Application of pit and fissure sealants and topical fluorides are 

widely used procedures in the prevention of decay. Pit and fissure 

sealants are used to prevent the impaction of food and growth of 

bacteria which promote decay [5]. Since the 1960s the development 

of pit and fissure sealants has progressed from the first generation 

(activated with ultraviolet light), through second (autopolymerized) 

and third (activated by visible light), to fourth generation (contains 

fluoride), and the effectiveness of dental sealants in preventing 

occlusal decay have been supported by numerous studies [6,7,8], 

but described significant heterogeneity and indicated the need for 

further studies . 

Treatment of the hard tooth surfaces in  such a way that caries is 

arrested or reversed is the aim of topical fluoride application, and 

the American dental Association (ADA) council on Scientific 

affairs commented that periodic fluoride treatment should be 

considered for both children and adults who are at moderate or high 

risk of developing caries [9]. 

Although the overall caries rate in terms of DMF-index values 

has fallen in industrialized countries, the rate of caries lesions in 

pits and fissures has not decreased at the same time [10]. Almost 

90% of all dental caries occurs on occlusal, buccal and lingual tooth 
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surfaces with pits and grooves, making these surfaces most 

susceptible to decay in children and adolescents [5]. 

The aim of this study was to evaluate the effectiveness of pit 

and fissure sealants with and without topical fluoride application in 

the prevention of dental caries on occlusal surfaces of teeth in 

children.  

 
2. Materials and Methods 

 Sample selection and sealant application: 

 This study was conducted from October 2010 to October 

2012, 93 healthy cooperative children of both sexes with an average 

age (7-9 years) were included in this study, they attended to private 

dental clinic in Al-Yarmok city for routine oral examination and 

treatment, and they had at least one fully erupted and caries-free 

first permanent molar. Any child with hypoplastic permanent first 

molar or other developmental anomalies was excluded from the 

study. All children had satisfactory oral hygiene. Upon parental 

consent, the parents and the children were informed about the 

purpose and the procedure of the study. Accordingly, 120 

permanent first molars that were caries-free and fully erupted 

divided into two groups: sealant group (sealant applied on 60 

permanent first molars) and sealant with fluoride group (sealant 

plus fluoride gel applied topically every three months intervals for 

24 months on 60 permanent first molars). Sealant (Delton light-

polymerized opaque fissure sealant: Johnson & Johnson Dental 

products Co. USA) was applied to all caries-free, fully erupted  

permanent first molars at baseline (for both groups  120 teeth), the 

material was used according to manufactured instructions.  

The first step in sealant placement, was cleaning the occlusal 

surface of the selected teeth using a rotating brush   and non-

fluoridated pumice paste to ensure the removal of all deposits and 

debris from the pits and fissures.  After prophylaxis, the teeth were 

washed with a water spray for 20-30 seconds and re-evaluated for 

residual debris or loosened pumice paste, then  the area needs to be 
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isolated to provide a dry working field that will enhance retention, 

therefore, rubber dams was used to isolate the area, once isolated, 

the teeth were dried thoroughly with compressed air. Any moisture 

on the surface during the placement of the sealant will interfere 

with the bonding of the material to the tooth and compromise 

retention. The next step was  acid etching of the teeth surfaces, 

 37% orthophosphoric acid  was applied to the occlusal surface  for 

about 20-30 seconds, this will permit  mechanical retention of the 

sealant material, then acid etch was rinsed from surfaces and the 

area thoroughly dried. Then the teeth surfaces were dried and 

isolated prior to placement of the sealant material which was the 

most critical aspect of the placement process [20, 28].  

The fissure sealant material then was applied with the 

disposable syringe provided by the manufacture and light-cured for 

20–30 seconds, when polymerization was completed, the sealant 

was evaluated for over filling (checking the occlusion with 

articulating paper), discontinuity and retention. Irregularities 

(bubbles into the fissure) were corrected immediately with adding 

of a material or by adjusting high spots.  

The last step of sealant application involved educating the 

patient about the importance of periodic reevaluation of the sealants 

[11]. In the 2nd group (sealant with fluoride), all children were seen 

at 3 months intervals for 24 months with a preventive program 

including regular topical fluoride application, after cotton roll 

isolation, the teeth dried with compressed air and Acidulated 

phosphate fluoride gel (Care 4 from Sultan chemists {ADA} Apf 

23 %) was applied in properly selected flexible disposable trays and 

retained for 4 minutes. Children were asked to bend their head 

forward during the application period; the patients were allowed to 

expectorate freely after application. They were advised not to eat, 

drink, or rinse at least for 30 minutes following the application, and 

the children were instructed to brush their teeth only the next 

morning (Knutson technique) [13,14,15]. 
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 Evaluation criteria: 

The clinical criteria for detecting new caries lesions included: caries 

present and caries absent [16].  

 Follow up examinations: 

All children were recalled for assessment of fissure sealant and 

the presence or absent of dental caries at intervals of 6, 12, 18 and 

24 months. During routine recall examinations, it is necessary to re-

evaluate the sealed tooth surface both visually and tactually for loss 

of material, exposure of voids or bubbles  in the material and caries 

development by using a dental mirror and explorer [14], The fissure 

sealant were not reapplied if they had been lost between 

examinations [17,18].  

 

3. Results 

Table (1) shows the number and percentage of caries present 

and absent in the 60 teeth of the sealant group, after 24 months of 

sealant application, dental caries was present on the occlusal 

surface of (6) teeth (10%) and absent in 54 teeth (90%) of the total 

60 teeth in the sealant group, while at baseline time caries was 

absent in all the 60 teeth of the sealant group. 

Figure (1) shows the percentage of caries present and absent of 

the sealant group at baseline time and at 6, 12,18 and 24 months 

intervals of recall assessment.  

Table (2) shows that at baseline time and after 6months of 

fluoride application caries was absent in all the 60 teeth of the 

sealant with fluoride group, while after 24 months caries was 

present on the occlusal surface of (5) teeth (8.3%) and absent in 

(55) teeth (91.7%) of the total 60 teeth of the sealant with fluoride 

group.  

Figure (2) shows the percentage of caries present and absent in 

the 60 teeth of the sealant with fluoride group at baseline time and 

at 6, 12, 18 and 24months intervals of recall assessment. As shown 

in figure(3) no statistically significant differences was found 

between the sealant group and sealant with fluoride group at 
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baseline time and at 6, 12, 18 and 24 months intervals of recall 

assessment for the presence of dental caries on the occlusal surfaces 

of the 120 teeth.  

Figure(4) shows that there was no statistically significant 

differences in the absent of dental caries on the occlusal surfaces of 

the teeth between the sealant group and sealant with fluoride group 

at baseline time and at 6, 12, 18 and 24 months intervals of recall 

assessment. 
 

4. Discussion 

Pit and fissure sealant used to seal off minor grooves and 

fissures on tooth, these grooves and fissures are potential food traps 

that causes tooth decay; Sealing them makes the tooth surface 

smoother and reduce tendency for food to be trapped within the 

crevasses [29]. Pits and fissure sealants are indicated for children 

and adolescent who are at a moderate or high risk of developing 

dental caries or have incipient caries in pits and fissures. Moderate 

and high risk levels for caries in children and adolescents take into 

account the history of new, incipient or recurrent caries, salivary 

flow, regularity of dental visits and fluoride exposure, among other 

factors [19].    

Sealant restorations are indicated for carious lesions that have 

not advanced into the dentin in occlusal surfaces of permanent 

molars, pre-molars and primary molars [20]. 95% of all carious 

lesions occur on the occlusal surfaces of teeth. The occlusal 

surfaces of teeth comprise 12% of the total number of tooth 

surfaces, which means the pit and fissures of the occlusal surfaces 

of teeth are more susceptible to decay as the smooth surfaces of the 

teeth [21]. The teeth at highest risk for carious lesions are the first 

and second molars, and 90% of all dental caries in school children 

occurs in pits and fissures of the occlusal surface of the molars [22]. 

The role of topical fluoride application in the prevention of 

caries initiation and progression has been well established [30, 31]. 

Although researches have shown that other agents such as 
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fluoridated varnishes, dentifrices and mouth rinses  can reduce the 

prevalence of caries, but topical fluoride application plays a 

promising role in caries prevention [32, 33,34]. 

One of the major problems when considering the success rates 

of sealant restorations is the variation in techniques and materials 

used. Short term studies indicate a high degree of success for 

sealant restorations [23-24], this is in agreement with the present 

study. However, longer term studies appear to indicate that success 

is less predictable [25-26], so that the present study needed to be 

extended for a longer period of time to evaluate the success rate. 

For direct comparison of sealant restoration studies it is necessary 

to define success as 100% retention and no caries present in the 

tooth. The present study conducted over duration of (2 years) 

showed a success rate ranging from (100%) caries absent at 

baseline time and at 6 months intervals for both groups (sealant 

group and sealant with fluoride group), to (10%) caries present at 

24months intervals for the sealant group and (8.3%) caries present 

at 24 months interval for the sealant with fluoride group. 

 In this study the effect of sealant placement alone were 

compared with the effect of sealant placement with topical fluoride 

application program, after 24months period, the teeth in the sealant 

group and sealant with fluoride group were found to be caries-free 

with rates of (90%) and (91.7%) respectively indicating a 

statistically non significant differences, this result is in agreement 

with results obtained by Yildiz et al, 2004 and Avinas et al, 2010 

[18, 27]. 
 

5. Conclusion 

There was some evidence about the superiority of pit and fissure 

sealant over topical fluoride application in the prevention of 

occlusal decay. However, it remained unclear to what extent there 

are differences between the effectiveness of pit and fissure sealant 

with and without topical fluoride application. No recommendation 

for the clinical practice could be given and the benefit of pit and 
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fissure sealant with and without topical fluoride application should 

be considered locally and individually. 
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Table (1) 

Number and percentage of caries present and absent in sealant 

group 

 Number Percentage % 

Total 60 

Baseline time: 

  

Caries present  0  0 % 

Caries absent 60 100 % 

6 months:   

Caries present  0  0 % 

Caries absent 60 100 % 

12 months:   

Caries present  3 5 % 

Caries absent 57 95 % 

18 months:   

Caries present  5 8.3 % 

Caries absent 55 91.7 % 

24 months:   

Caries present  6 10 % 

Caries absent 54 90 % 
𝛘2

 = 6.37, DF = 3, P-Value = 0.095, NS: Non Significant at level P > 0.05.
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Table (2) 

Number and percentage of caries present and absent in sealant 

with fluoride group 

 Number Percentage  

Total 60 

Baseline time: 

  

Caries present  0  0 % 

Caries absent 60 100 % 

6 months:   

Caries present  0  0 % 

Caries absent 60 100 % 

12 months:   

Caries present  2 3.3 % 

Caries absent 58 96.7 % 

18 months:   

Caries present  3 5 % 

Caries absent 57 95 % 

24 months:   

Caries present  5 8.3 % 

Caries absent 55 91.7 % 
𝛘2

  = 5.43, DF = 3, P-Value = 0.143, NS: Non significant at level P > 0.05. 
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Figure (1) 

Percentage of caries present and absent of sealant group 
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Figure (2) 

Percentage of caries present and absent of sealant with fluoride 

group 
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Figure (3) 

Percentage of caries present of sealant group and sealant with  

fluoride group 
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Figure (4) 

Percentage of caries absent in sealant group and sealant with  

fluoride group 
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 المىضعيتقييم ختم التجىيف والشق مع وبدون استعمال الفلىرايد 

 
 د.مها عبد الكريم المشهداني د.هدي الياس علي الربيعي

hudaelyass@yahoo.com dr_mashhadaney@yahoo.com  

 لسُ طة أسٕاْ الأطفاي ٚاٌٛلائٟ -و١ٍح طة الأسٕاْ  -اٌجاِعح اٌّسرٕصش٠ح 

 
 مستخلصال

عٓ ذسٛس الأسٕاْ ٠مرصش عٍٝ خرُ ذج٠ٛف ٚشك  غاٌث١ح اٌز٠ادج فٟ اٌىشف

الأسٕاْ. ٚذسرخذَ عٍٝ ٔطاق ٚاسع خرُ اٌرج٠ٛف ٚاٌشمٛق ٚاٌفٍٛسا٠ذ اٌّٛظعٟ  ٌٍٛلا٠ح 

 . سِٓ اٌرسٛ

واْ اٌغشض ِٓ ٘زٖ اٌذساسح ذم١١ُ فعا١ٌح خرُ اٌرج٠ٛف ٚاٌشمٛق ِع ٚتذْٚ 

 لأسٕاْ عٕذ الأطفاي.اسرعّاي اٌفٍٛسا٠ذ اٌّٛظعٟ فٟ اٌٛلا٠ح ِٓ اٌرسٛس عٍٝ سطٛح ا

سٕٛاخ( ادسجٛ  3-6طفلا ِرعاٚٔا ٚصذ١ا ِٓ ولا اٌجٕس١ٓ ٠ثٍغ ِرٛسط أعّاسُ٘ ) 39

( ِٓ الأظشاس اٌذائّح الأٌٚٝ خا١ٌح ِٓ اٌرسٛس 021) فٟ ٘زٖ اٌذساسح, ٚفما ٌزٌه,

ظشس دائّٟ  61ٚاٌرٟ تزغد تاٌىاًِ فٟ اٌفُ لسّد إٌٝ ِجّٛعر١ٓ: ِجّٛعح اٌخرُ )

ٌخرُ ِع اٌفٍٛسا٠ذ )اسرعّاي ٘لاَ اٌفٍٛسا٠ذ ِٛظع١ا وً ثلاثح أشٙش ٌّذج أٚي( ِٚجّٛعح ا

ظشس دائّٟ أٚي(. ج١ّع الأطفاي اسرذعٛا ٌرم١١ُ خرُ اٌشك ٚوزٌه  61شٙش عٍٝ  22

 شٙشا. 22ٚ 01, 02, 6ٚجٛد أٚ غ١اب ذسٛس الأسٕاْ عٍٝ فرشاخ 

ٛد أظٙش اٌرذ١ًٍ الإدصائٟ عذَ ٚجٛد فشٚق راخ دلاٌح إدصائ١ح فٟ ٚج

, 6ٚغ١اب اٌرسٛس عٍٝ سطٛح الأسٕاْ ت١ٓ اٌّجّٛعر١ٓ  فٟ ٚلد خط الأساس ٚتعذ 

 شٙشا فٟ فرشاخ الاسرذعاء ٌٍرم١١ُ.  22ٚ  01, 02

واْ ٕ٘ان تعط الأدٌح دٛي ذفٛق خرُ اٌرج٠ٛف ٚ اٌشك عٍٝ اسرعّاي اٌفٍٛسا٠ذ 

ٚاظخ إٌٝ اٌّٛظعٟ فٟ اٌٛلا٠ح ِٓ ذسٛس سطٛح الأسٕاْ. ِع رٌه, فأٗ لا ٠زاي غ١ش 

أٞ ِذٜ ٕ٘ان اخرلافاخ ت١ٓ فعا١ٌح خرُ اٌرج٠ٛف ٚاٌشك ِع ٚتذْٚ اسرعّاي اٌفٍٛسا٠ذ 

mailto:hudaelyass@yahoo.com
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اٌّٛظعٟ.ا ٠ّىٓ إعطاء أٞ ذٛص١ح ٌٍّّاسسح اٌسش٠ش٠ح ٠ٕٚثغٟ إٌظش فٟ الاسرفادج ِٓ 

 خرُ اٌرج٠ٛف ٚاٌشك ِع ٚتذْٚ اسرعّاي اٌفٍٛسا٠ذ اٌّٛظعٟ ِذ١ٍا ٚتشىً فشدٞ. 

ة من التسوس, الفلورايد الموضعي, التجويف والشق, الوقاي: ختم فتاحيةكلمات م

 .تجربة سريرية


