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ABSTRACT: 
Background: To study the effect of silver diamine fluoride as indirect pulp capping agent. Materials & methods: A total of 
20 subjects were enrolled. In permanent dentition, 10 had group I with dycal and 10 teeth in group II with silver diamine 
fluoride. Complete screening was done. Radiographic evaluation was done at the end of 1 month and 6months. Data was 
collected and results were analysed using SPSS software. P value was considered to be significant as less than 0.005. 

Results: There were no treatment failures in any case at 1 week followup. 2 patients reported with pain in mandibular first 
molar at 1 month which was treated with Dycal as an IPC material. The clinical and radiographic evaluation was done and 
success rate at 1 month was found to be 100% in permanent dentition with 38% SDF and 80% in teeth with calcium 
hydroxide. Conclusion: SDF can be used as potential substitute to Calcium hydroxide for Indirect pulp capping. 
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INTRODUCTION 

Maintaining pulp vitality is an important aspect for 

deep caries management. Evidence-based practice 

suggests stepwise excavation and selective caries 

removal to soft dentin to reduce the risk of mechanical 

pulp exposure. 1,2 The intact dentin barrier not only 
protects the dental pulp but also releases growth 

factors to stimulate a reparative process. 3 Clinically, it 

is difficult to determine the precise amount of carious 

tissue overlying the pulp while there is a lack of 

consensus on how much caries can be left without any 

adverse consequences. Therefore, decision making 

regarding the need for reentry, which increases the 

risk of pulp exposure, is subjective. If the sealed 

active carious lesion could turn into an inactive lesion 

completely and pulp-dentin defenses occur effectively 

regardless of the amount of residual carious lesion, a 

one-step incomplete caries removal procedure in deep 
cavities may be more favorable.In deep dentinal 

caries, dentin discoloration occurs far in advance of 

the infection by microorganisms, and as much as 2 

mm of the softened or discolored dentin is not 

infected. Carious dentin actually consists of two 

distinct layers having different ultramicroscopic and 

chemical structures. 4 The outer carious layer is 

irreversibly denatured, infected and incapable of being 

remineralized and should be removed. The inner 

carious layer is reversibly denatured, not infected, and 
capable of being remineralized and should be 

preserved. 5To prevent pulp exposure, indirect pulp 

capping (IPC) is done, in which caries is excavated 

and the tooth is restored with suitable IPC material. 

Over the years, calcium hydroxide has emerged as 

gold standard for IPC. Glass ionomer cement (GIC) 

has seen its popularity as a restorative material, as it 

was identified that fluoride release has an 

anticariogenic property. 6 Type VII GIC, which is a 

high-fluoride releasing material, was introduced for 

pit and fissure sealing. In addition, it has an excellent 

sealing property. 
Calcium hydroxide has remineralizing potential due to 

its unique mechanism of action which has been tested 

and used for many years, and considered gold 

standard for indirect pulp capping. 7 It has two 
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enzymatic properties: The property of inhibiting 

bacterial enzymes by means of hydroxyl ions that act 

on the cytoplasmic membrane of bacteria (generating 

the antibacterial effect) and that of activating tissue 

enzymes, such as alkaline phosphatase, leading to its 
mineralizing effect. The pH for activation of this 

enzyme varies with the type and concentration of 

substrate, with temperature and with the source of 

enzyme. The formation of mineralized tissue after 

contact with calcium hydroxide has been observed 

from about the 7th to the 10th day. 8,9 

Silver diamine fluoride (SDF) has also been used as a 

cariostatic agent. Various clinical studies have 

reported its utility in the treatment and prevention of 

caries. 10 SDF helps in the deposition of silver 

phosphate to restore mineral content, resulting in 

rehardening of tooth structure. It also releases 
fluoride. Hence, this study was conducted to study the 

effect of silver diamine fluoride as indirect pulp 

capping agent. 

 

 

 

MATERIALS & METHODS 

A total of 20 subjects were enrolled. In permanent 

dentition, 10 had group I with dycal and 10 teeth in 

group II with silver diamine fluoride.Complete 

screening was done. Calcium hydroxide (dycal) was 
mixed according to manufacturer's instructions and 

was applied in the cavity. Silver diamine fluoride was 

applied to the floor of the cavity. Radiographic 

evaluation was done at the end of 1 month and 

6months. Data was collected and results were 

analysed using SPSS software. P value was 

considered to be significant as less than 0.005. 

 

RESULTS 

A total of 20teeth (SDF-10; Dycal-10 teeth) was to be 

followed up at the end of 1 month and 6 months. 

There were no treatment failures in any case at 1 week 
followup. 2 patients reported with pain in mandibular 

first molar at 1 month which was treated with Dycal 

as an IPC material. The clinical and radiographic 

evaluation was done and success rate at 1 month was 

found to be 100% in permanent dentition with 38% 

SDF and 80% in teeth with calcium hydroxide.   

Table 1: evaluation of materials according to time 

Groups Number of teeth (n =20) Success rate 

Group I (DYCAL) 8/10 80% 

Group II (SDF) 10/10 100% 

 

Reparative dentine formation in both the groups was analysed. The mean thickness of reparative dentine after 1 

month follow up in group I was 0.122 and in group II was 0.002.  The mean reparative dentine thickness after 

6months in group I was 0.168 and in group II was 0.009. The amount of reparative dentin formed was highest in 

the Dycal group followed by SDF group. 

Table 2: Mean reparative dentine thickness. 

Time Groups Mean P - value 

1 month Group I 0.122 0.004* 

 Group II 0.002 

6 months Group I 0.168 <0.001* 

 Group II 0.009 

* : significant 

 

DISCUSSION 

Silver diamine fluoride (SDF) may be a promising 

agent to use adjunctively with the selective caries 

removal method in deep cavities. Current studies 

suggest that the action modes of SDF include (i) 

inhibiting cariogenic bacterial growth 11 , (ii) slowing 

down the demineralization of carious dentin12 (iii) 

promoting the remineralization of demineralized 

dentin 13 and (iv) inhibiting collagen degradation. 14 In 
this regard, the extent of silver particle penetration 

and distribution is a crucial factor for safety and 

effectiveness, especially when applying SDF in deep 

carious lesions. A major concern with the use of SDF 

in deep carious lesions is that SDF components may 

irritate the pulp while leaving necrotic tissue that may 

compromise the cariostatic effects of SDF. Hence , 

this study was conducted to study the effect of silver 

diamine fluoride as indirect pulp capping agent in 

permanent dentition. 

 In this present study, a total of 20 teeth (SDF-10 ; 

Dycal-10 teeth) was to be followed up at the end of 1 

month and 6 months.There were no treatment failures 

in any case at 1 week followup. 2 patients reported 

with pain in mandibular first molar at 1 month which 

was treated with Dycal as an IPC material. The 

clinical and radiographic evaluation was done and 

success rate at 1 month was found to be 100% in 

permanent dentition with 38% SDF and 80% in teeth 
with calcium hydroxide. A study byManuschai J et al 

studied extracted permanent teeth with caries 

extending to the inner third of the dentin were used 

(N = 18). The periphery of the carious lesion was 

completely removed to the dentinoenamel junction 

(DEJ). In group A (n = 9), no further removal of 

carious tissue was performed, leaving necrotic dentin 

inner to the DEJ, whereas in group B (n = 9) 

superficial necrotic dentin was completely removed 

until leathery, slightly moist, reasonably soft dentin 

remained. SDF was applied for 3 minutes in both 
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groups. The micro-CT analysis showed that the 

PD/LD ratios of group B (1.07–2.29) were marginally 

greater than those of group A (1.00–1.31). However, a 

statistically significant difference was not observed 

(pvalue = 0.5078). When stratified by remaining 
dentin thickness (RDT), the PD/LD ratios of group B 

were still greater than those of group A only when 

RDT was >500 µm. The FESEM-EDS analysis 

indicated that silver particles precipitated throughout 

the entire thickness of the carious lesions. Applying 

SDF on a deep carious lesion and leaving the necrotic 

dentin pulpally did not affect silver penetration. 

However, the extent to which silver penetrates the 

remaining dentin beneath the lesions is dependent on 

the amount and characteristics of that dentin.15 

In the present study, reparative dentine formation in 

both the groups was analysed. The mean thickness of 
reparative dentine after 1 month follow up in group I 

was 0.122 and in group II was 0.002.  The mean 

reparative dentine thickness after 6months in group I 

was 0.168 and in group II was 0.009. The amount of 

reparative dentin formed was highest in the Dycal 

group followed by SDF group.In another study by of 

LeyeBenoist et al., showed 0.085 mm of increase in 

dentin thickness over a period of 6 months.16 Another 

studyKorwar A et al studied deep Class V cavities 

were made on four first premolars indicated for 

extraction for orthodontic reasons. SDF, Type VII 
GIC, and calcium hydroxide base are given in three 

premolars, and one is kept control. No inflammatory 

changes were observed in any of the groups. 

Significantly more number of specimens in SDF and 

Type VII GIC groups showed tertiary dentin 

deposition (TDD) when compared to control group. 

No significant difference was seen in TDD when 

intergroup comparison was made. Odontoblasts were 

seen as short cuboidal cells with dense basophilic 

nucleus in SDF and Type VII GIC group. They 

demonstrated TDD inducing ability of SDF and Type 

VII GIC and also established the biocompatibility 
when used as IPT materials.17 

 

CONCLUSION 
SDF can be used as potential substitute to Calcium 

hydroxide for Indirect pulp capping. 
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