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Abstract

Fluoride varnish (FV) acts as a caries-inhibitory agent. The evidence from the available literature supports that if FV applied 2 - 4 
times annually might effectively prevent dental caries in both primary and permanent dentitions. Moreover, the efficacy of FV is well 
supported by the literature in clinical practice guidelines worldwide; however, the implementation of FV in routine practice is still a 
debatable issue. The objective of this review was to compare the different types of Fluoride varnish in caries management of primary 
dentitions. FV should be applied in routine clinical practice. Novel FV with different composition has been introduced. Moreover, 
further prospective clinical trials are required to improve the quality of incidence.
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Introduction

Fluoride varnish (FV) acts as a caries-inhibitory agent. The evidence from the available literature supports that if FV applied 2 - 4 times 
annually might effectively prevent dental caries in both primary and permanent dentitions. Moreover, the efficacy of FV is well supported 
by the literature in clinical practice guidelines worldwide; however, the implementation of FV in routine practice is still a debatable issue. 
The barriers that prevent the use of FV in clinical settings include insufficient time to integrate oral health services in practice, difficulty 
in applying FV and resistance among the staff. Therefore, clinicians must educate their patients and perform FV procedures effectively 
[1]. Fluoride promotes remineralization of the early caries lesions and reduces the tooth enamel solubility. Thus, FV releases fluoride to 
the enamel surface and to subsurface carious lesions that lead to the formation of calcium fluoride deposits and provides a fluoride ions 
reservoir. The highest release of Fluoride occurs during the first three weeks after the application with gradual release afterward [2]. 

Fluoride varnish might be considered an efficient, non-surgical alternative treatment for reversing active pit-and-fissure enamel le-
sions in the primary dentitions [3,4]. Several studies support the use of fluoride varnish to prevent early childhood caries and reduce 
caries incidence in very young children. Fluoride varnish application at the first dental visit will help reduce the caries increments at a 
later age [5].

Objective of the Study

The objective of this review was to compare the different types of Fluoride varnish in caries management of primary dentitions.

Overview 

Recently, a variety of dental varnishes including several calcium and phosphate compounds in addition to fluoride has been introduced 
in the dental market. Moreover, fluoride varnish along with the calcium and phosphate contents release fluoride over a short period. A 
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3-month study by Rirattanapong P., et al. was conducted to evaluate the release of fluoride from different calcium phosphate-containing 
fluoride varnishes on primary dentitions. 5% sodium fluoride plus tricalcium phosphate (5% TCP) varnish had the highest initial fluoride 
release while 5% sodium fluoride varnish had the lowest fluoride release within the first 24 hours compared to other treatment modali-
ties. Moreover, 5% sodium fluoride (5% NaF) varnish showed a slower rate of decline in fluoride release over time in relevance to other 
treatment groups. At 3 months evaluation, 5% NaF and 5% NaF+TCP had the highest fluoride release [6].

A study discussed the effectiveness of fluoridated varnish and silver diamine fluoride (SDF) in preventing the demineralization of pri-
mary anterior dentitions. No significant difference was observed between SDF and fluoride groups [7]. However, oral hygiene compliance 
in combination with four fluoride varnish applications or casein phosphopeptide-amorphous calcium phosphate (CPP-ACP) during the 12 
months reduced the size of White spot lesions in the anterior primary dentitions [8].

The effectiveness of sealants and fluoride varnishes for preventing caries lesions in relevance to no intervention has been discussed 
in the literature. Although a study was conducted to evaluate the relative effectiveness of fissure sealants with fluoride varnishes for pre-
venting dental caries in the occlusal surfaces of permanent dentitions of children and adolescents. Authors concluded that low-quality 
evidence revealed the superiority of resin-based fissure sealants over fluoride varnish applications for preventing occlusal caries in per-
manent molars. Currently, it is not possible to draw a shred of conclusive evidence about the effectiveness of fluoride varnish versus seal-
ants use [9].

On the other hand, a split-mouth study aimed to evaluate the effectiveness of resin-infiltrated lesions treated with fluoride varnish ver-
sus FV application on the proximal caries lesions of deciduous dentitions. Thus, results revealed the clinical and radiographic therapeutic 
effect of both resin infiltration with FV versus FV alone was > 35% and significant. In conclusion, this study supported that the combined 
approach of using resin infiltration with FV seems promising for controlling proximal lesion progression on the deciduous dentitions [10].

Each anti-caries product has its shortcomings. A recent study was aimed to determine the remineralization ability of Sodium Fluoride 
varnish (NaF), nano-hydroxyapatite serum (n-HAP) AND Nano Silver Fluoride (NSF) on the enamel of primary anterior dentitions. Results 
revealed that NSF had the greatest remineralization efficacy than NaF varnish and n-HAP serum was similar in remineralizing initial car-
ies. Further prospective clinical trials are required for selecting the most relevant remineralizing agent in Primary dentitions [11].

Novel approaches

Currently, with the advancement in science and technology, novel chitosan added fluoride varnish that demonstrated a sustained Fluo-
ride release in artificial saliva. The authors concluded that fluoride varnish with specific formulations containing 40 µL/mL chitosan is a 
potential material for sustained release fluoride varnish. However, further prospective clinical trials will be required to compare the novel 
varnish formulation with a conventional fluoride varnish [12].

Fluoride varnish consists of Casein phosphopeptide-amorphous calcium phosphate (CPP-ACP) showed a higher reduction in S. mutans 
count in biofilm samples followed by xylitol-containing fluoride varnish and Fluor Protector®. However, there was no effect of oral pro-
phylaxis on the efficacy of fluoride varnish [13].

A study was conducted by Sleibi A., et al. to evaluate the ion release characteristics of three different dental varnishes consist of CPP-
ACP, fluoride and bioactive glass. Hence, CPP-ACP and bioactive glass enhanced ion release without compromising the bioavailability of 
fluoride. The CPP-ACPF varnish had the most promising ion release [14].

Moreover, an in vitro study consisted of 45 sound human third molars was prepared as a specimen to evaluate the effectiveness of the 
remineralization potential of Nanosilver fluoride (NSF) formulation versus silver diamine fluoride (SDF) and sodium fluoride varnish 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Rirattanapong%20P%5BAuthor%5D&cauthor=true&cauthor_uid=29620823
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(NaF). Results revealed that NSF was not found as effective as SDF. However, additional investigation is required to improve the quality 
of evidence [15].

Recently, a study by Jain A., et al. have demonstrated the effectiveness of using two fluoride varnishes containing additives. Hence, 
Fluoride varnishes with or without additives are effective in the remineralization of early enamel lesions. Moreover, glass ionomer-based 
fluoride varnish results in better remineralization than xylitol coated calcium phosphate-containing fluoride varnish and 5% sodium 
fluoride varnish respectively [16].

A recent study by Santos was conducted to evaluate the effect of titanium tetrafluoride (TiF4) varnish on the development of dentin 
carious lesions. It was found that TiF4 had a better effect in reducing the mineral loss and carious lesion depth than NaF. Therefore, TiF4 
varnish has the best protective effect dentin carious lesion using a microcosm biofilm model [17].

Biannual professional application of fluoride varnish appears to be a highly cost-effective strategy [18,19]. The application of fluoride 
varnish four times a year prevented the incidence and reduced the severity of caries in pre-school children [20,21]. Enamelast and Du-
raphat varnishes promoted enamel surface remineralization, but no varnish remineralized the subsurface carious lesion body [22].

Conclusion 

FV should be applied in routine clinical practice. Novel FV with different composition has been introduced. Moreover, further prospec-
tive clinical trials are required to improve the quality of incidence.
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