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Abstract

AIM. The study compares the clinical efficacy of the 38% silver diamine fluoride method of administration with
conventional resin-based composite restoration in arresting caries in primary molars of children with oral
anxiety and recalcitrant behavior.

MATERIALS AND METHODS. This randomized controlled trial recruited 68 children aged 4 to 8 years, and at
least one of the children had an active lesion of caries in the form of either an occlusal lesion or a proximal le-
sion on a primary molar. The participants were split into two groups for randomization, which would be given
either the silver diamine fluoride application (after every six months) or a traditional restoration with rubber
dam isolation and local anesthetics. The main goals were clinical caries arrest, measured by tactile and visual
assessment of the caries at the ages of 6 and 12 months, and the duration of the therapy. To measure beha-
vioral responses, the Frankl Behavior Rating Scale was used.

RESULTS. There is preliminary evidence that the silver diamine fluoride protocol demonstrates non-inferiority
in caries arrest at 6 months, along with a significantly decreased treatment time and an increase in behavioral
compliance compared to the conventional group.

CONCLUSIONS. The silver diamine fluoride protocol provides an excellent, clinically minimally invasive, and
behaviorally controllable way to cope with caries in hard-to-treat child patients as an alternative to traditional
restoration strategies.
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Pe3siomMe

LIEJIb. CpaBHUTENbHANA OLLEHKA KJIMHUYECKOW 3ddeKkTUBHOCTM NpuMeHeHuns 38% amamuHdpTopunaa cepebpa
M TPaOULMOHHOM pecTaBpaumm KOMNO3UTHBIMU MaTepmasiamMmm B OCTAHOBKE KapPUO3HOro Npouecca B MOJoY-
HbIX MONSIPax y OeTel C BbIpaXXeHHO CTOMaTOI0MNMYeCKOM TPEBOXHOCTLIO M HEKOHTPONMPYEMbIM MOBEAEHNEM.
MATEPUWAJblI U METO/[bl. B paHOOM13MpOBaHHOE KOHTPOSIMPYEMOE MCCNen0oBaHne BKOYeHbl 68 neten
B BO3pacTe OT 4 Ao 8 neT, y KaXAoro u3 KOTopbiX MMeNocCb Kak MMHUMYM OAHO aKTMBHOE KapMO3HOE MNOo-
paxkeHne (OKKJIID3MOHHOE UM MPOKCUMabHOE) B MOJIOYHbIX Mosipax. Y4acTHUKM Oblnv paHA0OMU3NPOBaHbI
B [IBE rpynnbl: NepBas rpynna nosy4ana annavkauum anammHgTopuaa cepebpa (kaxabie 6 MecsLeB), BO
BTOPOW rpynmne npoBOAMIOCH TPAANLMOHHOE NIeYEHNE C MCMOJIb30BAHMEM KOMMO3UTHBLIX pecTaBpauuii nog,
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koddepaamom 1 ¢ NPMMEHEHNEM MeCTHOM aHecTe3nn. OCHOBHbLIMW KOHEYHBIMW TOYKaMK ABASIIINCL OcTa-
HOBKa Kapueca (oueHKa NnpoBoAMIacCh BU3yanbHO 1 TakKTUIIbHO Yeped 6 1 12 mecsaueB) M MPOAOIKUTENBHOCTb
neyeHus. MNoBeneH4eckas peakums NauMeEHTOB OLLEHMBaNach C UCNONb30BaHMeM Likanbl PpaHkna.
PE3YJIbTATbI. NonyyeHHble NpeaBapuTeNbHbIe aHHbIe CBUOETENbCTBYIOT O TOM, YTO MPOTOKOJ NPUMEHEHUS
anammHdTopnaa cepebpa He ycTynaeT TPaaAULMOHHOMY MeToay No 3dPEeKTMBHOCTN OCTAHOBKM Kapuneca
yepes 6 MecsiLeB, NPV 3TOM XapakTepU3yeTCs CTaTUCTUYECKN 3HAYNUMbIM COKPALLLEHNEM BPEMEHW IEHEHNS
M yNy4yleHneM Koonepauum naymMeHToB Mo CPaBHEHMIO C TPAANLVMOHHOM Tepannen.

BbIBOAbl. MpumeHeHne anammnHdTopunaa cepebpa npencraBnset cobor apdekTUBHbIN, KNMHUYEeckn 060-
CHOBAaHHbI U MUHMMAaJIbHO MHBA3MBHbIA METOA, IeHeHUs kapmeca y TPyAHO NoaaaloLLnXCs IeYeHUIo aeTen,
ob6ecneynBas BbICOKMIN YPOBEHb MOBEAEHYECKOI0O KOHTPOS U BbICTYNAs albTEPHATUBOM TPAANLMOHHBIM pe-
CTaBpauUMOHHbLIM Nogxonam.

Kniouesble cnoBa: D,I/IaMI/IHd)TOpI/ID, cepe6pa, HekKoonepaTtuBHble NauMeHTbl 4EeTCKOro Bo3pacrta, MMHUmManb-
HO MHBA3MBHOE NieveHne, nevyeHnme Kkapmeca

UHdopmauumsa o ctatbe: noctynuna — 13.01.2026; ncnpasnena - 28.02.2026; npunara — 13.03.2026
KoH®AUKT nHtepecos: ABTOPbLI COOOLLAIOT 06 OTCYTCTBUMN KOHPNUKTA UHTEPECOB.
BnaropgapHocTu: rHaHCUMPOBaHWE U MHANBMAYANbHbIE GNarof4apHOCTU ANS AeKNapMPOBaHUS OTCYTCTBYIOT.

Ana umtupoBanma: Xawum X.M., Canum H.3., A6aynpassak M.C. MMHMManbHO MHBA3UBHOE NeYeHME Ka-
pueca ¢ ucnosnb3oBaHmem gnammHdTopuaa cepebpa No CPaBHEHMIO C TPAAMLMOHHON pecTaBpaLMOHHON
Tepanuen y HeKoonepaTMBHbIX MAaUVMEHTOB AETCKOro Bo3pacTta: PpaHAOMU3NPOBAHHOE KJIMHNYECKOE Uccne-
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INTRODUCTION

The early childhood caries, often known as ECC, is
a severe clinical condition that occurs in juvenile pa-
tients who are not compliant, where a treatment ap-
proach cannot be limited to technical effectiveness but
may need to involve behavioral and comfort control [1].
Conventional restorative dentistry, which is viewed as
a standard of comprehensive caries excision and den-
tal restoration, requires local anesthesia, rotary instru-
ments, and prolonged appointment times, which can
cause severe anxiety and undesirable behavioral re-
sponse [2]. This health problem frequently results in
delays of treatment, the progression of disease, and
the need to provide complex behavior control under the
influence of sedation or general anesthesia, which sub-
sequently raises the risk of associated risks, costs, and
family strain [3].

Silver diamine fluoride (SDF) has re-emerged in this
regard as an effective, minimally invasive treatment. The
action mechanism is two-fold: silver ions have a potent
antimicrobial effect and prevent matrix metallopro-
teinases by stabilizing collagen in the carious dentin,
whereas fluoride promotes the remineralization of adja-
cent dental hard tissues [4]. Off-label use in the preven-
tion of caries is also supported by a growing number of
studies, including systematic reviews and clinical trials,
and authorized by the US FDA to administer dentinal hy-
persensitivity [5-7].

The systematic analysis revealed that SDF is effec-
tive inthe arrest of caries in primary teeth, which proves
excellent success rates [8; 9]. However, direct com-
parisons with conventional restorations in a clearly de-
fined, behaviorally problematic pediatric group, using
rigid randomized controlled trial (RCT) methodology,
are eminent [10]. These studies are needed to provide
Level | evidence, which can aid in clinical decision-
making, not only the efficacy of a specific study but also
its efficiency and patient-centered outcome. This RCT

aims at comparing the efficacy of SDF protocol to tra-
ditional resin-based restoration in terms of clinical ef-
ficacy of caries arrest, clinical factors prerequisite like
length of treatment, behavioral compliance, and parent
satisfaction.

MATERIALS AND METHODS

Design of the study and participants

The study was a prospective, parallel group, ran-
domized controlled trial conducted over 18 months. All
parents or guardians were obtained on informed writ-
ten consent. Majority consent was sought in the case
of children. Sixty-eight children were selected from the
pediatric dentistry clinic of the Al-Hikma College Uni-
versity, Department of Dentistry.

The inclusion criteria include

1. Young children with a Physical Status Classifica-
tion System American Society of Anesthesiologists
| or I, with an age of 4 to 8 years.

2. Presence of at least one active, without cavity/or
with moderate cavities (International Caries Detection
and Assessment System [ICDAS] 3-5 scores) on an oc-
clusal or proximal surface on a primary molar.

3. In the first screening appointment, a Frankl Be-
havior Rating Scale score of 2 (Negative) or 1 (Definitely
Negative).

Criteria for exclusion

1. Recorded allergy to silver or other SDF compo-
nents.

2. Pulpal involvement, spontaneous pain, fistula,
abscess.

3. Children also possess certain health needs
that would preclude their involvement with any part
of the trial.

4. The restorability of the tooth cannot be done with-
out a crown.
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Sample size calculation

A priori power analysis was conducted using GPower
software (Version 3.1.9.7) to calculate the sample size.
Based on an anticipated caries arrest rate of 85%
and 60% of the SDF and conventional restoration
group, respectively, using a two-tailed test, alpha (o)
of 0.05, and power (1 - ) of 0.80, the study conclu-
ded that a total of 68 participants (34 each group) is
necessary.

Randomization and blinding

The randomization was done through computer-
generated block randomization in 4 block size, and
each participant was assigned to either one of the two
treatment groups. The sequence of allocation was con-
cealed in consecutively numbered, opaque, closed en-
velopes. The person in charge of the outcome measure-
ments at 6 and 12 months did not know the assignments
by the group.

Protocols for intervention

SDF Group: SDF solution was used after isolating
the tooth using cotton rolls and air drying the tooth, af-
ter which a 38% solution of SDF (Advantage Arresttm,
Elevate Oral Care) was micro-brushed on the lesion as
recommended by the manufacturer. Using a cotton pel-
let, the surplus was removed. This was reiterated in the
six-month follow-up.

Traditional Restoration Group: The treatment was
done through local anesthetic and rubber dam isola-
tion. A slow-speed bur was used to remove caries resin-
based composite (Filtektm 2250, 3M) was applied with
regard to the caries etching and bonding guidelines
suggested by the manufacturer.

Outcome measures

Primary outcome: Caries arrest, having a hard and
leathery surface or smooth surface after palping with
a CPI probe and the absence of active caries (a soft,
wet, and yellowish appearance).

Additional outcomes

Treatment duration: Measured in minutes from
the start of the procedure (isolation in the case of SDF,
administration of an anesthetic in the case of conven-
tional restoration) to its completion.

Behavioral compliance: Measured with the help
of the Frankl Behavior Rating Scale at the preoperative
and postoperative stages.

Parental satisfaction: Measured on a 5-point Likert
scale questionnaire.

Statistical analysis
The data were statistically analyzed using SPSS Sta-
tistics (Version 28.0, IBM Corp., Armonk, NY, USA).

RESULTS

The Shapiro-Wilk test was employed to assess the
normality of the distribution of the continuous data.
Means * standard deviation (SD) was employed to
represent continuous normally distributed data, while
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medians with interquartile ranges (IQR) were utilized
for non-normally distributed data, and frequencies
and percentages (%) were used for categorical varia-
bles. Independent Samples T-tests were utilized to as-
sess baseline homogeneity regarding age and dmft
index, whereas Chi-square testing was employed for
gender, Frankl score, International Caries Detection
and Assessment System (ICDAS) score, and lesion
site. The primary outcome, the ratio of caries arrest
(a dichotomous variable: yes/no), was compared
among the groups at 6- and 12-months follow-up
using Chi-square testing. To evaluate the seconda-
ry outcomes, an Independent Samples T-test was
employed to compare the mean treatment duration
between the groups, while the ordinal ratings were
assessed using the Mann-Whitney U test to quantify
parental satisfaction levels. The disparity in pre- and
post-operative Frankl behavior scores was evaluated
using the Wilcoxon signed-rank test, while the varia-
tion in the percentage of patients displaying positive
behavior (Frankl 3) post-operation was analyzed
through a Chi-square test. All tests were deemed
significant at a p-value of less than 0.05, which was
essential. The primary outcome was evaluated using
an intention-to-treat (ITT) approach to preserve the
integrity of the initial randomization.

Table 1. Fundamental characteristics
of the study subjects

Ta6nunua 1. OCHOBHbIE XapakTEePUCTUKN
y4aCcTHUKOB MCC/ieq0BaHUs

Conventional
i SDF group | restoration }
Characteristic (n=34) grolip p-value
(n=34)
Age (Mean£SD) 57+1.2 5.9+£1.0 0.45
Gender (%)
Male 18 (52.9) 17 (50.0)
0.81
Female 16 (47.1) 17 (50.0)
Frankl score, n (%)
1 (Definitely negative) 14 (41.2) 15(44.1)
0.92
2 (Negative) 20(58.8) 19 (55.9)
dmft index (Mean=SD) 3.5+1.6 3714 0.58
Targettooth ICDAS, n (%)
3 12 (35.3) 14 (41.2)
4 15(44.1) 13(38.2) 0.78
5 7 (20.6) 7(20.6)
Lesion location, n (%)
Occlusal 19 (55.9) 21(61.8)
0.65
Proximal 15(44.1) 13(38.2)
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Table 2. Rates of caries arrests at 6 months
and 12 months

Ta6nuuya 2. YactoTa 0CTaHOBKU Kapueca
yepes 6 1 12 mecsues

12-month arrest
n/N (%)

6-month arrest

Group n/N (%)

SDF 31/34(91.2%) | 30/34 (88.2%)

Conventional restoration | 30/34 (88.2%) 27/32 (84.4%)

p-value 0.71 0.74

Table 3. Secondary outcomes: duration of treatment
and behavior

Ta6nuua 3. BTOpUYHbIE NCXOAbI: MPOAOIKUTENBHOCTb
NneyvyeHnst n NoBeJeHYeCcKkMe peakLmm NaumneHToB

Conventional
SDF X
restoration
Outcome measure group p-value
(n=34) group
(n=34)
Treatment time, min
(Mean=SD) 4.2+1.1 27.5+6.8 <0.001
Post-op Franklscore 23, | 58 g5 496) | 12(35.3%) | <0.01
n (%)
Parental satisfaction
(Mean=SD) 47+0.5 3.8+0.9 <0.01
100.0
$ 97.54
@ 95.0-
S 925-
3 90.0
T 87.5-
%]
L 85.0
S 8251
80.0
6-month 12-month
Follow-up time
I SDF group B Conventional restoration group

Fig. 1. Caries arrest rates over time

Puc. 1. luHamunka 4acToTbl OCTAaHOBKM Kapueca
BO BpEMEHN

100.0
97.54
95.04
92.5+
90.0+
87.54
85.0
82.5-
80.04

Caries arrest rate (%)

12-month 12-month
SDF CR

B Conventional restoration group

6-month 6-month
SDF CR

I SDF group
Fig. 2. Caries arrest rates at 6 and 12 months

Puc. 2. HYacToTa octaHOBKM kapuneca
yepes 6 1 12 mecsaues
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30

251

20

151

104

Mean time (minutes)

Conventional restoration
group

Fig. 3. Mean treatment time per procedure

(p < 0.001)

Puc. 3. CpegHas npoaoKNTENbHOCTb JlIeHeHUS
Ha ogHy npouenypy (p < 0.001)

SDF group

100

p <0.01
90' I I

80

70+

60

50

Percentage of children (%)

40

20
Conventional restoration
group
Fig. 4. Post-operative behavioral compliance

(Frankl score > 3)

Puc. 4. [NocneonepauvoHHas koonepawums naumeHToB
(oueHka no wkane GpaHkna > 3)

SDF group

5.0

4.5+

4.0

3.5

3.0 1

2.5+
Conventional restoration
group

SDF group

Il Mean satisfaction score
— Error bars represent standard deviation

Fig. 5. Parental satisfaction scores

(5-point likert scale)

Puc. 5. YpoBeHb yoOBNETBOPEHHOCTU POOUTENEN
(no 5-6annbHoM WKane JlakepTa)
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DISCUSSION

The randomized controlled experiment demon-
strates that a semi-annual 38% SDF regimen is not
inferior in clinical outcomes to conventional resin
composite repar in halting the cavitated caries in the
primary molars of hard-to-treat children over a time
span of 12 months. Caries’ arrest rates of 91.2 at
6 months and 88.2 at 12 months documented using
SDF are in line with those of earlier systematic reviews
and meta-analyses. A comprehensive meta-analysis
by Chibinski et al. [8] reported a caries arrest of 89%
in primary teeth with SDF used in a pooled analysis.
Another trial indicated that the percentage of arres-
ted lesions increased as the duration of SDF treatment
increased [11].

The slightly increased rate of arrests identified by
our study could be attributed to the stringent case
selection criteria, which only selected non-pulpally
involved lesions [ICDAS 3-5] against a controlled cli-
nical environment with a standardized application
methodology.

There is extensive literature on the biological ex-
planation of the success of this clinical outcome. The
process involves dual action, synergistic, with silver
ions showing considerable antimicrobial characte-
ristics through the damage of bacterial cell walls and
inhibition of enzymes, in addition to repairing the col-
lagen matrix in carious dentin through the inhibition of
matrix metalloproteinases [4; 12]. This is improved by
the role of fluoride that aids the remineralization of the
surrounding tooth hard materials. It is a complicated
process that makes SDF stand out of the conventional
restorations which primarily address the consequen-
ces of caries by removing them mechanically and
replacing them with teeth without providing sustained
antimicrobial coverage.

The most remarkable point of this study is that the
treatment duration differs considerably with SDF ad-
ministration requiring nearly 85% of the chair time
than the traditional restoration techniques. The given
corroborates the work of other authors, who reported
similar efficiency gains in school-based caries ma-
nagement programs [13]. This logistical benefit is
particularly relevant in pediatric dentistry, with the
shorter treatment time being directly correlated with
improved teamwork, as well as reduced problems
with behavioural management [3]. The effectiveness
of the SDF use enables physicians to treat multiple
lesions during one brief visit, which could potentially
transform the practice of clinical settings in a private
and health care setting.

From a behavioral perspective, the SDF protocol
was distinctly superior. The significant difference be-
tween the number of positive ratings of Frankl in the
SDF (82.4) and the controls (35.3) has a great impact
on avoiding local anesthetic injections and rotary in-
struments. The finding develops the study by Crys-
tal et al., who highlighted the particular advantages of
SDF among patients with oral anxiety or with outstan-
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ding healthcare needs [6]. Such high scores of paren-
tal satisfaction also testify to the alignment of SDF with
the contemporary models of family-centered care, in
which the patient distress minimization is a primary
goal [1].

The long-term effectiveness of SDF after the se-
cond application of 12 months, when it is compared
with the current knowledge, supports the idea of SDF
as a disease management approach, but not a single
intervention [14]. This is as opposed to traditional res-
torations that showed a statistically insignificant, but
slight decline in success rates over the same period,
perhaps suggesting the possibility of marginal deg-
radation or secondary caries with all the restorative
techniques. The universal appearance of black stai-
ning in treated lesions with SDF is a critical consi-
deration, which is supported by the results in the
whole body of SDF literature [6; 15]. Such a cosmetic
trade-off should be thoroughly informed by a conver-
sation with parents and caregivers, particularly con-
cerning anterior teeth.

There are many limitations that require investiga-
tion. The 12-month follow-up period, despite being
informative in terms of early efficacy, is not sufficient
to evaluate long-term outcomes and whether retreat
treatment may be required. Further, the unique stai-
ning did not allow blinding of the participants and their
parents but allowed the outcome assessors to be
blinded. The research on the long-term effects, the op-
timal intervals of reuse, and the means of minimizing
the staining but maintaining its effectiveness should be
considered in the future.

CONCLUSION

The findings of this randomized controlled trial sug-
gest that a 38% SDF regimen does not clinically dif-
fer from the conventional resin-based restoration in
halting caries lesions that have affected primary mo-
lars in a group of recalcitrant juvenile patients over
12 months. Besides similar efficacy in caries arrest, the
SDF approach offers a lot of advantages in clinical and
behavioral, and parental approval. The significantly re-
duced duration of treatment, patient compliance, and
parental satisfaction make SDF an industry-changing
minimally invasive procedure in the treatment of ear-
ly childhood caries in challenging clinical conditions.
Even though conventional restoration is considered
a standard of the conclusive restoration of the teeth,
SDF indicates a revolutionary model in the treatment
of caries with the dominant focus on disease control,
comfort of the patient, and efficiency. It has been firmly
recommended that this be incorporated into the rou-
tine equipment used in the provision of dental care
to juveniles, particularly where cases are behavioral
in nature, and complicate the process of restorations
due to logistical problems or resource constraints. The
focus of future study should be on the long-term out-
comes, the application techniques, and how to over-
come aesthetic problems of treatment.
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