
Submit Date : 05-03-2025      •      Accept Date : 07-04-2025      •      Available online: 01-07-2025     •      DOI : 10.21608/edj.2025.362488.3398

Print ISSN 0070-9484   •   Online ISSN 2090-2360

Orthodontics, Pediatric and Preventive Dentistry

EGYPTIAN
DENTAL JOURNAL

Vol. 71, 1935:1941, July, 2025

www.eda-egypt.org

Article is licensed under a Creative Commons Attribution 4.0 International License

* Postgraduate Student, Pediatric Dentistry and Dental Public Health Department, Faculty of Dentistry, Cairo University, Cairo – Egypt
** Professor, Pediatric Dentistry and Dental Public Health Department, Faculty of Dentistry, Cairo University, Cairo – Egypt
*** Associate Professor, Pediatric Dentistry and Dental Public Health Department, Faculty of Dentistry, Cairo University Cairo – Egypt

CLINICAL EFFECTIVENESS OF SDF COMPARED TO RESTORATIVE 
APPROACH FOR THE TREATMENT OF EARLY CHILDHOOD  

CARIES: A RANDOMIZED CLINICAL TRIAL 

Gala Sharif Osman* , Sherine Badr Youness**  and Passant Nagi***

ABSTRACT

Aim: This study aimed to assess the impact of the caries arrest technique using silver diamine 
fluoride or the conventional drill and fill technique with composite filling in children suffering from 
early childhood caries on clinical failure rates, postoperative pain, and duration of treatment. 

Methods: The study included 40 children aged three to six with early childhood caries. They 
were divided randomly into two groups: one receiving treatment using the silver diamine fluoride 
caries arrest technique and the other receiving conventional drill and fill treatment. Clinical failure 
was categorized as no, minor, or major failure at three and six months. The Wong-Baker Faces 
rating scale was utilized to assess postoperative pain at three and six months, and a stopwatch was 
employed to measure the duration of the treatment. Data were analyzed using the chi-square test for 
categorical data and the independent t-test for continuous data. 

Results: In both groups, all participants reported no failure three and six months after treatment. 
All the participants reported no pain at three and six months. The mean and standard deviation 
for the procedure duration in minutes was 4.66 (0.84) for the silver diamine fluoride group and  
12.7 (0.11) for the composite group. A statistically significant difference was found between the two 
groups, with a p-value of 0.0001. 

Conclusion: both the treatment modalities showed similar clinical effectiveness with no 
failures or pain reported, while the silver diamine fluoride application was faster. 

KEYWORDS: silver diamine fluoride, early childhood caries, clinical effectiveness, failure, 
postoperative pain.  
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INTRODUCTION 

Dental caries is the most common childhood 
disease globally, affecting individuals of all ages, 
especially in low-income countries [1]. The global 
burden of this disease is estimated that 532 million 
children’s primary teeth have untreated caries [2]. 
Restorative management of early childhood caries 
(ECC) in young children is time-consuming due to 
their lack of cooperation and lengthy procedures. 
One alternative method is to use silver diamine 
fluoride (SDF), which is effective in arresting 
the progression of carious lesions, both cavitated 
and non-cavitated. SDF is easy to apply, even 
outside dental offices, and represents a relatively 
inexpensive treatment modality, especially when 
compared to restorative interventions [3,4].

SDF is a clear liquid that contains ammonia, 
fluoride, and silver. It combines the remineralizing 
properties of fluoride with the antimicrobial 
properties of silver, aiding in caries arrest [5]. Based 
on available data quality, the American Academy 
of Pediatric Dentistry (AAPD) recommends using 
38% SDF to treat cavities in primary teeth [6]. SDF is 
favored for its quick application, cost-effectiveness, 
and non-invasive approach to treating ECC in 
children[7]. While no toxicity or adverse events 
have been observed, the benefits of SDF generally 
outweigh its drawbacks, such as the dark staining of 
treated teeth [3]. 

A new proposed method addresses tooth 
discoloration caused by SDF by applying a layer 
of potassium iodide (KI) over the initial layer 
of SDF. When combined with the free silver 
ions in SDF, KI prevents the formation of silver 
phosphate and the subsequent tooth discoloration. 
Research has demonstrated that using KI after SDF 
treatment leads to the forming of a yellow silver 
iodide precipitate, which stops discoloration from 
worsening[8–10]. Detsomboonrat and colleagues 
observed a significant and immediate reduction in 
discoloration after applying KI in a dose-dependent 

manner [11]. The conventional drill-and-fill technique 
is considered one of the most common restorative 
approaches to treating ECC in primary teeth in 
pediatric dental clinics. However, an overview of 
systematic reviews found that there is low evidence 
of the effectiveness of non-operative approaches 
compared to restorative approaches [12]. Therefore, 
this study aims to assess the clinical effectiveness 
of SDF compared to the conventional drill and 
fill technique in treating early childhood caries in 
children. 

MATERIAL AND METHODS

Sample size

The sample size was determined using a prior 
study as a guide [13]. This study found that each 
subject group’s response was generally distributed 
with a standard deviation of 6. To reject the 
null hypothesis, which states that there is a 0.8 
probability of equality between the population 
means of the experimental and control groups, the 
study required a minimum of 16 subjects in each 
group if the genuine difference between the means 
of the experimental and control groups is 6.2. For 
this test of the null hypothesis, the Type I error 
probability is 0.05. To account for 20% dropout, 
the total sample size was increased to 20 patients in 
each group.

Randomization and blinding

Allocation sequence generation was accom-
plished using simple randomization with comput-
er-generated random numbers from the Random.
org website. Allocation concealment was achieved 
through sequentially numbered opaque sealed enve-
lopes containing a folded piece of paper indicating 
the type of intervention the patient would receive. 
Due to the nature of the intervention, the parents 
and the operator were not blinded; only the statisti-
cian was blinded. 
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Trial design

The study follows a parallel-arm, randomized 
clinical trial design based on a superiority framework 
with a 1:1 allocation ratio. This protocol is registered 
at clinicaltrials.gov under the trial identifier 
NCT05337449. The Research Ethics Committee at 
the Faculty of Dentistry, Cairo University, approved 
the trial protocol on September 27, 2022, with 
approval number #22/9/22. 

Participants

The study was conducted in the Pediatric 
Dentistry and Dental Public Health Department 
outpatient clinic at the Faculty of Dentistry, Cairo 
University, Egypt. The eligible participants were 
children aged three to six years with ECC and at least 
one primary molar with a simple occlusal carious 
lesion class I identified by the International Caries 
Detection and Assessment System (ICDAS) as code 
3 or 4 [14]. The participants were healthy, free from 
chronic diseases, and cooperative, showing normal 
radiographic findings. Children with deep carious 
lesions nearing the pulp with ICDAS codes of 5 or 6 
who were unable to attend follow-up visits or whose 
parents refused to participate were excluded from 
the trial. All eligible participants had their guardians 
sign a written informed consent, and verbal consent 
was obtained from the child before the trial began.

Interventions 

After enrollment and before starting the trial, all 
children underwent a comprehensive clinical and 
radiographic examination, and baseline information, 
including personal details, medical history, and 
dental history, was recorded in a dental chart. The 
clinical examination confirmed the participants’ 
eligibility. Forty pediatric patients with 40 carious 
primary molars were deemed eligible and enrolled 
in the study. The patients were randomly assigned 
to two groups of 20 for either SDF for the caries 
arrest technique or the conventional drill and fill 
technique using composite resin restoration. 

For the SDF group, the affected tooth was 
isolated with cotton rolls after petroleum jelly was 
applied to the lips to avoid irritation or pigmentation. 
The occlusal surface of the tooth was gently dried 
by air, and then the 38% SDF (RIVA STAR AQUA 
step 1, SDI) was applied using a bond brush directly 
over the affected surface. Cotton pellets were used 
to remove any excess, and the SDF was let to settle 
for a minute. Potassium iodide (RIVA STAR AQUA 
step 2, SDI) was applied repeatedly after SDF until 
no white perception was seen. 

For the conventional drill and fill technique, the 
mucosa of the affected tooth was dried using a cotton 
pellet, followed by two minutes of application of 
topical anesthesia gel (Dr. Numb 16%). Mepivacaine 
Local anesthesia with Levonordefrin 1:20,000 
(Septodont, Scandonest 2%) was administered using 
an infiltration technique on the affected side. After 
rubber dam isolation, standard cavity preparation 
was achieved with a sterile round diamond bur in 
a highspeed handpiece with copious coolant. After 
selective enamel etching with 37% phosphoric acid 
(Meta Etchant, Meta Biomed), a universal adhesive 
(Nova Compo B plus, IMICRYL) was applied in 
the cavity and light cured for 20 seconds. A nano-
filled composite (3M Filtek Z350 XT) using the 
incremental placement technique was used to restore 
the cavity following the manufacturer’s instructions. 
After finishing and polishing the restoration, the 
rubber dam was removed and occlusion checked. 

The patients and their parents were given oral 
hygiene measures and instructed that any gingival 
discomfort would generally resolve within 24 hours. 
All patients were followed up for 36 months.

Outcomes 

Primary outcome measures assessed at each 
follow-up visit were clinical failure rates: minor 
and major failure according to the definition by 
Santamaria and colleagues shown in Table 1 [15]. 
Clinical failure rates were assessed at three and six 
months. 
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Secondary outcomes included the time of the 
procedure, measured in minutes by a stopwatch, 
and postoperative pain, measured by the Wong-
Baker Faces pain scale. The child selected which 
face represented the pain they felt. The pain scale 
ranged from 0 (no hurt) to 10 (hurts worst) [16]. 
Postoperative pain was assessed at three and six 
months. 

Statistical methods

All study variables were collected, coded, 
and analyzed using the Statistical Package for the 
Social Sciences (SPSS Version 23, Inc., Chicago, 
IL). Categorical data were summarized using 
proportions and percentages, and continuous 
data were summarized using means and standard 
deviations. The level of statistical significance 
was set at 5%. The chi-square test was applied to 
compare proportions among groups, while the 
independent t-test was used to compare mean values 
between groups.

RESULTS 

Forty children with 40 primary molars were 
enrolled in the study and randomly divided into 
two equal groups of 20 each. Table 2 shows the 
participants’ age, gender, and tooth distribution. 
Figure 1 shows the flow of the participants through 
the study. All the patients completed the follow-
up period with no dropouts. The distribution of 
participating teeth differs between the groups, 
but no single tooth type shows a statistically non-
significant difference (p=0.29 overall). The most 
common tooth in the SDF group is the lower right E 
at 35%, while in the composite group, the lower left 
E is most frequent at 25%

Regarding clinical failure rates, no patients 
reported failures during the follow-up periods at 
three and six months, and no patients indicated 
experiencing pain at those time points. The mean 
and standard deviation for the procedure duration 
in minutes were 4.66 (0.84) for the SDF group and 
12.7 (0.11) for the composite group. A statistically 
significant difference was found between the two 
groups, with a p-value of 0.0001.  

TABLE (1) Definitions of clinical major and minor failures.

SDF Restorative approach

No failure • Caries arrested: dentin feels hard to explorer
• No clinical signs or symptoms of pulpal pathology
• Tooth exfoliated without major or minor failure

• Restoration appears satisfactory
• No clinical signs or symptoms of pulpal pathology
• Tooth exfoliated without major or minor failure

Minor 
failure

• Caries progression: soft dentin, increase in lesion 
size clinically or radiographically

• Reversible pulpitis to be treated without pulpotomy 
or extraction

• Secondary caries
• Restoration of fracture or wear requiring repair
• Loss of restoration
• Reversible pulpitis to be treated without pulpotomy 

or extraction

Major 
failure

• Pulpitis requiring pulpotomy or extraction
• Abscess formation
• Caries progress to the extent that tooth is unrestorable

• Pulpitis requiring pulpotomy or extraction
• Abscess formation
• Restoration loss leaving tooth unrestorable.
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DISCUSSION 

Preventive measures for ECC include daily 
brushing with age-appropriate fluoridated tooth-
paste, professional topical fluoride varnish, and di-
etary modifications. While these strategies are the 
foundation of ECC prevention, non-invasive inter-
ventions offer additional benefits for high-risk chil-
dren. One promising tool is SDF, which has antibac-
terial properties that stop the progression of cavities 
and can aid in diagnosis by staining softened dentin. 
Unlike traditional fillings, SDF is minimally inva-
sive and helps to halt cavity progression through its 
antibacterial properties and promote the remineral-
ization of tooth enamel. These characteristics make 
SDF a valuable option for managing ECC in young 
children [17,18].

Few studies directly compare ECC treatments with 
SDF and composite restorations. This knowledge 
gap makes identifying the best intervention for each 
situation challenging. Therefore, the current study 
aims to assess the clinical effectiveness of SDF 
compared to the drill-and-fill technique for treating 
ECC in children.

Clinical effectiveness of SDF (as arresting caries 
technique) and Composite (as drill and fill technique) 
could be measured using well-defined minor and 

major failure criteria as in previous trials [15,19]. 
This distinction allows researchers to distinguish 
between cases requiring additional SDF application 
or composite restoration (minor failures) and those 
progressing to pulp involvement and requiring 
advanced treatment (major failures). Implementing 
these criteria strengthens the evaluation’s 
objectivity and interpretability, ultimately providing 
more precise insights into intervention efficacy for 
cavity management and informing future clinical 
recommendations.

Regarding pain and sensitivity after treatment, 
VAS is a valuable tool for measuring those 
parameters directly from children. Unlike multiple-
choice scales, VAS offers a continuous line where 
children mark their discomfort level, providing a 
more precise assessment. Its simplicity and ease 
of use make it ideal for young children and those 
with limited communication skills, encouraging 
researchers to select it [20,21].

Regarding the clinical effectiveness related 
to minor and major failures in both groups over 
various time intervals, our study results indicated 
no clinical failures among all participants. This can 
be explained by our sample comprising individuals 
with ICDAS scores of 3 and 4 during the six-month 

TABLE (2) Demographics of the participants.

Variables Composite SDF P value

Age (Mean and SD) 4.70 ± 0.66 4.95 ± 0.69 0.24 ns

Gender
Male 6 (30%) Male 4 (20%)

0.46 ns
Female 14 (70%) Female 16 (80%)

Tooth location

Upper right D 3 2

0.29 ns

Upper left D 1 0

Upper left E 2 6

Lower left D 3 1

Lower left E 5 3

Lower right D 3 1

Lower right E 3 7

 Ns: non-significant difference, SD: standard deviation.
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follow-up period. A study by Mabangkhru and 
colleagues [22] evaluated the longevity and clinical 
efficacy of 38% SDF and 5% NaF. After a 12-month 
follow-up, they concluded that the SDF group 
showed no clinical complications and demonstrated 
its effectiveness in arresting caries in young children. 
These findings support our results. Another study by 
Gao and colleagues [23] compared the effectiveness 
of SDF and silver nitrate application. The children 
received semiannual applications of both materials, 
with assessment occurring every 6 to 30 months. 
The study reported greater clinical effectiveness 
of SDF over the other material and recommended 
it as a non-invasive and cost-effective strategy for 
halting caries. These findings are consistent with 
our results.

The recorded procedure times for both groups 
showed a significant difference in favor of SDF. 
In the composite group, the time was 12.70 ± 
0.11 minutes, while in SDF, it was 4.66 ± 0.84 
minutes. This difference can be attributed to the 
SDF procedure requiring no anesthesia, rubber 
dam for isolation, curing time, or even incremental 
application. Therefore, it is a simple, easy, rapid, 
and pain-free technique that children highly accept. 
Similar to our study, several studies reported that the 
average range of application is from 1 to 3 minutes 
[19,24,25]. This range may expand based on the child’s 
degree of cooperation, the clinician’s capacity for 
working under pressure, and the isolation technique 
used, whether a rubber dam or cotton roll. All the 
previous factors affect the time of SDF application.

The child directly assessed post-operative pain; 
however, no patient in either group reported these 
issues. A visual analog scale was used, an easy and 
reliable tool for children with limited communication 
ability to express their feelings. This may be due to 
the composite material’s sealing ability to the tooth 
defect and the SDF’s obliteration of the dentinal 
tubules, an effective treatment for hypersensitivity 
[26]. Similarly to our results, Abdulfattah and 
colleagues [27] evaluated post-operative pain after 
SDF treatment, with follow-ups at 3 and 6 months. 
Patients were assessed using the VAS scale and 

through radiographic evaluation. Like in our study, 
the group treated with SDF reported no post-
treatment pain or complications.

A study conducted by Alhosaini and colleagues 
[28] evaluated the post-operative pain resulting from 
SDF treatment compared to the Hall technique. 
Pain was assessed using a visual analog scale, and 
the Face Pain Scale-Revised (FPS-R) was utilized. 
They evaluated pain after 1 day, 2 days, one week, 
two weeks, one month, and eventually at a 6-month 
follow-up. They concluded that about 75% of par-
ticipants experienced no post-operative pain. In 
comparison, 25% reported intermittent pain, which 
stemmed from the extensive caries present in the 
children who participated rather than from straight-
forward cases. These results contradict our findings.

CONCLUSIONS 

Both treatment modalities demonstrated similar 
clinical effectiveness with no reported failures after 
six months. Silver diamine application is faster and 
easier than composite restorative treatment, which 
could be a promising alternative in cases where time 
is a factor. 
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