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Abstract 
Early childhood caries (ECC) is a global public health issue that is present worldwide and its effects have a significant 
impact on the overall health and quality of life. Atraumatic restorative treatment (ART) is a low-cost alternative to 
increase the accessibility of restorative treatment in these children. Conventionally glass ionomer cement (GIC) has 
been used in ART. Off late Silver diamine fluoride (SDF) is widely used in management of carious lesion.  
Objectives: To compare the efficacy and parent perception of SDF and GIC in ART.  
Results: Total of 46 patients were selected for each group. In SDF group 84% (n=39) were used for posteriors, while 
only 15% (n=7) were used for anterior teeth. In GIC group 91% (n=42) were used for restoration of posteriors, while 
only 9% (n=4) were used for anterior teeth. The criteria for procedure evaluation included ease of application and 
time for application which was significant in both the groups (p <0.001). The mean time for SF group was 120 seconds, 
while in the GIC group was around 350 seconds. For esthetic evaluation the discoloration and the overall outcome 
was also significant in both the groups (p <0.001). Complications during the procedure such as pain, redness, and 
acceptable taste were also noted. These values were also significant in both the groups (p <0.001).  
Conclusion: SDF could be used as suitable alternative to GIC in ART in situations such as children with uncooperative 
behavior. However, a larger sample should be studied with longer follow up to emphasize the success and longevity 
of SDF when compared to GIC. 
 
Keywords: Early childhood caries, Silver diamine fluoride, Glass ionomer cement, atraumatic restorative treatment, 
Caries risk. 

 
Introduction 

Early childhood caries (ECC) is a global 
public health issue that is present worldwide 
and exhibits a more pronounced severity in 
communities characterized by low 
socioeconomic status. In these communities, 
caries lesions frequently go untreated, resulting 
in a significant impact on the overall health and 
quality of life with discomfort and pain, 
thereby further hindering physical 
development and diminishing children's 
capacity for learning. The age and child’s 
cooperating ability makes it challenging to 
manage the carious lesions in them. 
Additionally, the lack of treatment leads to 
increased costs for future interventions [1,2]. 

Atraumatic restorative treatment (ART) is a 
low-cost alternative to increase the accessibility 
of restorative treatment in these children. It is 

well-accepted by them, can be used in 
situations without electricity or running water, 
and has proven helpful in caries prevention. 
ART is a different approach for improving oral 
health where the access to dental care is 
limited, and it has been adopted in various 
nations. It is an interim procedure where in the 
cavities are restored with Glass ionomer 
cement (GIC). The GIC releases fluoride and 
the nutrition to the carious lesion is cut off the 
completely sealing the cavities. These aid in 
managing carious lesions with minimal 
intervention [3]. 

Many silver compounds have been tried in 
the field of dentistry due to its antimicrobial 
and cariostatic properties. Even though there 
was a brief period of decline in usage of these 
products due to ease of application and low 
cost it had regained popularity in the field of 
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dentistry [4,5]. Silver diamine fluoride (SDF) is 
a colorless alkaline liquid which exerts its 
antimicrobial property by the destruction of 
cell wall structure, denaturation of the 
cytoplasmic enzyme, and inhibition of 
microbic DNA replication. The high fluoride 
concentration and increased depth of 
penetration makes it more effective 
anticariostatic agent. Consequently, SDF has 
been recognized as a safe, effective, and 
economical cariostatic agent; as such, its use in 
the treatment of dental caries aligns with the 
principles of minimally invasive dentistry 
(MID) [5,6]. 

Aims and Objectives: 
The aims of the present study were to 

compare the efficacy of SDF as an alternative 
to GIC in ART and compare the parent 
perception of SDF as an alternative to GIC in 
ART. The objective of the study was to find 
out if SDF can be an alternative to GIC in 
ART.  

 
Material and methods 
Children of age group 4 to 10 years with 
ICDAS score 5 on primary teeth with definitely 
positive category were included in the study. 

Medically compromised patients and those 
with pain as chief complain were excluded 
from the list.  
Institutional ethical committee clearance was 
obtained prior to the commencement of the 
study. The study design was conducted as 
experimental design under controlled 
conditions and the investigation comprised of 
children with multi surface caries on primary 
teeth, corresponding to International Caries 
Detection and Assessment System 5 (ICDAS 
5) for occlusal and smooth surfaces.  
A single calibrated investigator selected the 
participants for the treatment. The sample 
calculation for this study was done using the PS 
Power and Sample Size Program (Dupont and 
Plummer,1990) for two proportions equation, 
based on a minimally important difference of 
25% in the success rates at 6 months between 
SDF and control, a type 1 error of 5% and 
power of 80%. A minimum sample of 50 
children in each group were selected for the 
study. After the initial examination, the 
children meeting the inclusion criteria were 
randomly assigned to the experimental group 
(n = 50) (SDF) and the control group (n = 50) 
(GIC). 
 

 

 

Figure 1. Flowchart: Evaluation, enrollment, randomization, dropout, and completion of participants 
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Before treatment, the children underwent a 
supervised tooth brushing session with 
fluoridated toothpaste.  
For caries treatment techniques, the 
unsupported enamel or caries was not removed 
for both techniques. Cotton rolls were used to 
isolate the teeth from saliva and, for the GIC 
group,  
cavity conditioner (GC Corporation, Tokyo, 
Japan) was used before sealing the cavities with 
GIC (GC FUJI IX GP, GC America, Inc.). All 
participants were advised not to eat or drink for 
1 hour after treatment.  
For the 38% SDF (Kids e Dental LLP, 
Mumbai, India) treatment, vaseline was applied 
to the soft tissues in order to avoid contact 
lesions caused by the caustic properties of 
SDF. The SDF solution was left in contact with 
the tooth surface for 3 min, after which the 
child was asked to rinse the mouth with water.   
The criterion used to classify active caries 
lesions in the SDF group was based on the 
classic study of Miller. The fabric with hard 
consistency and dark colour was considered as 
inactive caries. Active caries was recorded 
when the probe, applied with light force, easily 
penetrated the dentine. Arrested caries was be 
recorded if dentine cannot not be penetrated 
by the probe. For the other group, the 

retention of GIC was evaluated by its 
resistance to probing. 
According to Kidd, perfect sealing of the cavity 
with filling material, such as GIC, can arrest 
dentine caries. Thus, dentine caries is arrested 
when restorative material was present in the 
evaluation after 12 months. 
For data analysis, descriptive statistical 
techniques and the chi-squared test and 
Fisher¢s exact tests were used with a margin of 
error of 5.0%. Data was stored on an EXCEL 
spreadsheet and statistics were calculated using 
the Statistical Package for the Social Sciences 
(SPSS) version 15 (IBM, Chicago, IL, USA). 
For comparison of effectiveness, ease of 
application was recorded as 1 to -1 (mild, 
moderate and difficult) respectively. In esthetic 
assessment hard and soft tissue discoloration 
along with overall outcome was recorded as 1 
to -1 (mild, moderate and severe) respectively. 
Complications during the application was 
measured in terms of pain, redness and signs of 
allergy. The outcome was outcome was 
recorded as 1 to -1 (mild, moderate and severe) 
respectively. The validated questionnaire was 
adopted from Bagher SM et al. [7]. 

 
 
Results 

 
Table 1. Descriptive statistics for Material and Surface of application 

Variable n (%) 

Material 

SDF 

GIC 

 

46 (50.0) 

46 (50.0) 

Surface-SDF 

Anterior 

Posterior 

 

7 (15.2) 

39 (84.2) 

Surface-GIC 

Anterior 

Posterior 

 

4 (8.7) 

42 (91.3) 

 
 
 
 
Table 1 shows the descriptive statistics. Total 
of 46 patients were selected for each group. In 
SDF group 84% (n=39) were posterior teeth, 

while only 15% (n=7) were anterior teeth. In 
GIC group 91% (n=42) were posteriors, while 
only 9% (n=4) were anterior teeth. 
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Table 2. Comparison of effectiveness and parent perception of SDF & GIC 

Question SDF (n=46) 
Mean (Standard 

deviation) 

GIC (n=46) 
Mean (Standard 

deviation) 

P Value 

Procedure evaluation 
1. Ease of application 

 
2. Time 

 
1.61 (0.49) 

 
 

120 (0.00) 

 
1 (0.00) 

 
 

336 (77.4) 

 
<0.001 

 
 

<0.001 

Esthetics 
1. I am comfortable 

with tooth 
discoloration after 

procedure 
2. I am comfortable 

with the discoloration 
of the gums 

3. I am satisfied with 
the overall outcome of 

the procedure 

 
0.91 (0.78) 

 
 
 

0.74 (0.71) 
 
 
 

0.48 (0.69) 
 

 
0 (0.00) 

 
 
 

0 (0.00) 
 
 
 

1 (0.00) 

 
<0.001 

 
 
 

<0.001 
 
 
 

<0.001 

Complication 
1. Procedure was 

pain free 
2. The taste of was 

acceptable 
3. No signs of 

allergy/redness on 
mucosa 

 
0.39 (0.49) 

 
0.48 (0.69) 

 
0 (0.00) 

 
 

 
0 (0.00) 

 
1 (0.00) 

 
0 (0.00) 

 

 
<0.001 

 
<0.001 

 
 
 
 

Overall score 0.13 (1.47) 0 (0.00) 0.55 

 

 

 

 

Table 2 shows the comparison of 

effectiveness and parent perception of SDF & 

GIC groups. For procedure evaluation ease of 

application and time for application was 

significant in both the groups (p <0.001). The 

mean time for SF group was 120 seconds, while 

in the GIC group was around 350 seconds. For 

esthetic evaluation the discoloration and the 

overall outcome was also significant in both the 

groups (p <0.001). Complications during the 

procedure such as pain, redness, and 

acceptable taste were also noted. These values 

were also significant in both the groups (p 

<0.001). 
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Figure 2. 12 months follow up for caries arresting ability in SDF and GIC 

 

Figure 2 shows 12 months follow up for caries 

arresting ability in SDF and GIC group. In 

SDF group out of 46 participants, 8 

participants dropped out and there was active 

caries in 4 teeth.  In GIC group out of 46 

participants, 8 participants dropped out and 

there was active caries in 6 teeth due to 

fractures restoration.  

 

 

Discussion 

The notable decrease in dental caries observed 

in numerous affluent nations during the 

previous thirty years can be primarily ascribed 

to the prevalent utilization of fluoride 

toothpaste, despite the ongoing intake of 

substantial quantities of sugar [8]. The presence 

of untreated dental caries poses a negative 

effect on the overall quality of life in young 

children, specifically in relation to oral health. 

This in turn can result in various complications 

such as pain, abscess formation, and the 

occurrence of systemic symptoms including 

fever and lymphadenopathy [9]. Severe 

consequences, such as the dissemination of 

odontogenic infections to anatomical regions 

of the cranium and cervical region, may also 

arise [10]. 

Atraumatic restorative treatment (ART) is a 

minimally invasive approach for the 

management of carious lesions that entails the 

elimination of demineralized tissue solely 

employing manual instruments to minimize 

discomfort [3,11]. Silver diamine fluoride 

(SDF) and atraumatic restorative treatment 

(ART) are encompassed within this framework 

and are designed to optimize tooth 

preservation while minimizing psychological 

distress experienced by the patient [12]. The 

utilization of these methodologies assumes a 

crucial function in enhancing the overall oral 

well-being of young individuals, specifically in 

regions where accessibility to regular dental 

care is limited [13]. Silver diamine fluoride 

(SDF) is commonly known as the "silver-

fluoride bullet" owing to its capacity to halt the 

advancement of caries while concurrently 

impeding the development of fresh lesions. 

This cost-effective topical solution proves 

efficacious through a synergistic mechanism 

involving the induction of sclerotic dentine by 

silver salt, the potent germicidal activity of 

silver nitrate, and the facilitation of 

remineralization aided by fluoride [6,14,15]. It 

requires minimal training, and personnel, and 

is especially useful in very young children who 

are uncooperative [16]. 
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In contrast, ART involves removal of decayed 

tissue using hand instruments followed by 

restoration of the cavity with an adhesive 

material, mostly, GIC. This painless and cost-

effective technique produces lesser dental 

anxiety, has high acceptance in children, 

produces a good seal, and replaces the 

damaged tooth tissue. Additionally, it includes 

placement of ART sealants which involve 

sealing the carious pits and fissures under 

finger pressure using hand instruments [13,16]. 

 The deferral of regular dental services amid 

the COVID-19 pandemic has unavoidably 

resulted in a substantial accumulation of 

children suffering from untreated dental caries. 

Consequently, current recommendations have 

emphasized the utilization of SDF and ART 

for managing and halting caries development in 

both primary and permanent teeth. Thus, we 

conducted a comparison to ascertain the 

effectiveness of caries prevention between 

SDF and GIC [17]. 

Researchers have found that SDF is as 

effective as GIC in arresting caries in primary 

teeth at 1 year follow up. Few studies have 

shown that SDF is more effective than GIC at 

1 year follow up. The concentration of SDF in 

these studies ranged from 30-38% [8,18,19]. In 

permanent teeth as low as 10% was found to 

effective in arresting caries [20]. These studies 

highlight the effectiveness of SDF as a suitable 

alternative to GIC.   

In our investigation, the utilization of Silver 

Diamine Fluoride (SDF) demonstrated a 

greater degree of simplicity and 

expeditiousness when juxtaposed with the 

conventional Atraumatic Restorative 

Treatment (ART) using Glass Ionomer 

Cement (GIC). This observation aligns with 

the findings of a preceding study conducted by 

Abdellatif et al. in 2021 [21]. The abbreviated 

duration of treatment ascertained in our study 

bestows a noteworthy advantage, particularly 

in the treatment of young children. 

Furthermore, the straightforwardness of the 

procedure and the potential discomfort 

experienced by the patient should also be 

considered when confronted with challenges 

pertaining to behavioral or medical 

management. Although the economic disparity 

between the two treatments was not examined 

in our current study, it is worth mentioning that 

the cost of employing high-viscosity glass 

ionomer for ART restorations is nearly 

twentyfold compared to the cost of SDF. This 

exorbitant cost would impede its utilization 

among the underprivileged population. It is 

important to note that while SDF effectively 

halts the progression of caries, it does not 

restore the form and function of the affected 

tooth. Notably, our study did not address the 

issues of cost, operator proficiency, restoration 

of tooth form, function, and aesthetics as 

primary outcomes. These well-established 

issues in both SDF and ART modalities merit 

careful consideration when selecting an 

appropriate treatment option [19,22]. 

In our present investigation, the contentment 

of parents regarding the consequences, such as 

esthetics and the outcome of the procedure, 

between SDF and GIC was observed. This 

observation is consistent with the other studies 

[23]. The significance of esthetics cannot be 

overlooked, as it has been demonstrated to be 

a primary concern for parents when selecting 

SDF treatment. The cost of treatment is also a 

significant consideration. Consequently, there 

is a higher preference for posterior teeth to be 

treated with SDF. In our investigation, there 

was a lower proportion of anterior teeth 

compared to posterior teeth, which may have 

contributed to the increased acceptance of 

SDF by parents when compared to GIC. This 

finding aligns with the results of a prior 

investigation conducted by Wajahat et al. [24]. 

These findings underscore the adaptability of 

the participants in the current population 

towards emerging treatments and highlight 

aesthetic concerns as a major hindrance in this 

aesthetically driven society. These findings 

provide support for the notion that most 

parents favor SDF over advanced 

pharmacological behavioral management 



 

Acta Stomatologica Marisiensis;8(2)                           ISSN 2601-6877, ISSN-L 2601-6877 (print)  ISSN 2668-6813, ISSN-L 2601-6877 (online) 

 

 
 

techniques, such as sedation and general 

anesthesia [25,26]. 

Conclusion & Limitation: 

ART is a procedure that has gained popularity 

as it manages carious lesion by acting as 

desensitization for young children. Ever since 

the reintroduction of SDF it has received great 

acceptance since its cost effective, easy to apply 

and arrests carious lesions in primary and 

permanent teeth. The only disadvantage of 

SDF being the discoloration, which outweighs 

its benefits. Since SDF reduces the treatment 

time and has an acceptable parent perception, 

it could be used as an alternative to GIC in 

ART. Further larger samples with more long 

term follows are recommended in future to 

have more conclusive evidence. 
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