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Abstract

AIM. To compare and evaluate the clinical and antimicrobial efficacy of Silver Diamine Fluoride (SDF) and
Silver Modified Atraumatic Restorative technique (SMART) in carious primary teeth in children with special
needs.

MATERIALS AND METHODS. Sixty-six children aged 3-9 years with carious primary molars were randomly
divided into two groups. Group | was assigned SDF treatment, and Silver Modified Atraumatic Restorative
Treatment (SMART) in Group Il. At the baseline and after six months, plaque samples were collected from
the buccal and lingual aspect of tooth surface from both the groups using a disposable foam tipped ap-
plicators and was transferred into 1 ml of thyoglycolate broth and was incubated at 37°Cin Mitis salivarius
bacitracin agar plates and Streptocococcus Colony forming units (CFU) were calculated. The participants
were recalled after six-month intervals and were evaluated clinically to check the caries adjacent to the
restoration by using visual and tactile evaluation and microbiologically to check the status of reduction of
CFU in Streptococcus Mutans. SDF was reapplied in Group | and further follow up, re application of SDF
in Group | and assessment is being carried out for both the groups. The behavioural assessment of the
patient and the acceptance of SDF by the parents as well as the patients were assessed using Likert scale
questionnaire.

RESULTS. Silver Diamine Fluoride was well accepted by the parents since it provided a minimally invasive
treatment approach and caries arrest to the special children. In the present study, SMART’s microbiological
and clinical success rate was comparatively higher than SDF. After statistical analysis, with the significant
p-value being 0.001 in Group I, it was found that the results obtained were statistically significant and was
found that SMART as a better treatment modality.

CONCLUSIONS. SMART has gained significant traction due to its effectiveness in arresting the caries. The
study promised both clinical and microbiological success rates of SMART when compared with SDF alone.

Keywords: silver diamine flouride, silver modified atraumatic restorative technique (SMART), Nyvad’s criteria,
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Pe3sioMe

LIE/Nb. MNMpoBecTn cpaBHUTENbHbIN aHaNN3 KIMHUYECKOM U aHTUMUKPOOHOI apdeKTUBHOCTM pTopuaa ce-
pebpa gmamuHa (SDF) n mognduumpoBaHHOM cepebpom aTpaBMaTUYECKOM peCcTaBpPaLNOHHON METOANKN
(SMART) npu neveHnn KapnosHbIX BPEMEHHbLIX MOASIPOB Y AeTel ¢ 0COObIMY NOTPEOHOCTAMM.

MATEPUAbI U METObI. B nccnepnoBaHme Bkto4eHO 66 aeteit B Bo3pacTte oT 3 Ao 9 net, KoTopble ObIn
pPaHOOMU3NPOBaHbI HAa ABeE rpynnbl: rpynne | npoBoAMAOCkE neveHune ¢ ncnonb3osaHnem SDF, rpynne Il — me-
TopoM SMART. O6pa3ubl Haneta ¢ BECTUOYNSPHOM 1 A3bI4HOM NOBEPXHOCTEN KAPUO3HbIX 3y6OB cObUpanmchb
Ha UCXOOHOM 3Tane u 4yepes 6 Mecsaues, MHKYOMpoBanuch B arape Mitis salivarius bacitracin, nocne yero
NOACYNTBIBANINCE KOJNOHMeoOpasyowue eanHnubl Streptococcus mutans. KnuHmnyeckas oueHka npoBo-
aunacbk BU3yanbHO 1 TakTunbHO, SDF noBTOpHO NpuMmeHsancs B rpynne |. JlononHuTensHo 6bla nposeneHa
OueHKa NoBeAeHNS NaLNeHTOB 1 MPUHATUSA NIeHeHUs C MOMOLLbIO aHKEThI MO Wwkane JlarikepTa.
PE3YJIbTATbIl. MeToguka SDF nonyymna nonoXxmTesnbHY0 OLUEHKY CO CTOPOHbI poauTenei Kak MUHUMasbHO
WHBA3WBHbIA 1 npuemneMseli nogxon. OgHako, N0 AaHHbIM KIIMHUYECKOM 1 MUKPOBNONOrMYECKON OLLEHKMN,
adppekTnBHOCTE SMART 6bi1a LOCTOBEPHO BhiLle (p = 0,001).

BbIBOAbl. MeTognka SMART npoaeMoHcTpupoBana 60nee BbiICOKY KIMHUYECKYIO M aHTUMUKPOOHYI0 3¢d-
GEKTUBHOCTL MO CPaBHEHMIO C MPUMEHEHWEM OAHOro Nuulb dTopuaa cepebpa auaMmmnHa, 1 MOXeT paccma-
TPMBaTbLCS KaK NPeAnoyYTUTENbHbIA BAPUAHT IeHeHNs kapueca y aeteil ¢ 0CoObIMM NOTPEBHOCTAMM.

KnioueBble cnoBa: cepebpsiHblli AnamuH GTopua, MoandunumpoBaHHasa aTpaBMaTuYHas pectaBpaTuBHas
meToauka (SMART), kputepumn HioBag 1 et ¢ ocobbiMu noTpebHoCcTaMN

UHdopmauua o ctatbe: noctynuna — 14.02.2025; ncnpaeneHa — 26.04.2025; npunata — 30.04.2025
KOHGAUKT MHTepecoB: aBTOPbl OO0 AT 06 OTCYTCTBUN KOHMIMKTA UHTEPECOB.
BbnaropaapHocTu: GUHAHCUPOBaHNE N MHAMBMAOYaANbHbIE ON1arofapHOCTY 419 AeKNapupoBaHUsS OTCYTCTBYIOT.

Ana umtTupoBanma: CacuHgpaH A., Ypc I., Canepa H.K., Kangakkun ®.H., CensaH A., Hyp T., TabHax A.K.,
Censapagx C. CepebpsaHbiii anamuH ¢ptopua: SMART-pelleHme Ansg ctToMaTonornm y aetei ¢ ocobbiMu No-
TpebHocTaMU. SHA0AOHTUS Today. 2025;23(2):195-204. https://doi.org/10.36377/ET-0090

INTRODUCTION

Early childhood caries affects millions of preschool
children worldwide, and currently, it is one of the sig-
nificant global health problems [1]. Children with Spe-
cial Health Care Needs (SHCN) have poor oral hygiene
due to the prevalence of gingival diseases, periodontal
problems, and dental caries than the general popula-
tion [2]. Due to limitations with health disabilities that
can also contribute to dental issues, children with spe-
cial health care requirements frequently miss out on re-
ceiving dental treatment at the proper time [3-6]. They
have an increased prevalence of dental caries due to
uncoordinated chewing in certain conditions, such as
cerebral palsy, in which the patients may pouch the food
in the mouth due to poor tongue or musculature coordi-
nation [7].

The minimally invasive restorative technique is es-
sential in dentistry for such a group of children. Silver

dHdodoHmus
————TLT

diamine fluoride (SDF) with a high fluoride ion con-
centration is used to promote remineralization of the
decalcified tooth structure, which is constantly under
acid challenge and the children with special health care
needs finds difficult to maintain good oral hygiene due
to the underlying health condition. SDF, being a minimal
invasive treatment choice would be beneficial in those
children to arrest the decay. SDF arrests and slows
down the rate of caries progression by promoting ca-
ries arrest. Silver Diamine Fluoride has been used to
deal with the high prevalence of caries by arresting or
slowing down the rate of caries progression [8].
Several studies have proved the efficacy of SDF, and
recent advances include the SMART (silver-modified
atraumatic restorative treatment) [9-11]. This tech-
nique included sealing the decayed tooth with SDF and
placing Glass ionomer cement over it on the same day,
which cuts the nutrient source to any surviving bacteria,
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further helping in the arrest of decay. The fluoride-
releasing property of the GIC adds a beneficial effect
to SDF, providing remineralization and a chemically
tight seal [12]. The technique’s benefits include ef-
fective placement of a chemically sealed and bonded
GIC repair, partial or complete caries removal on deep
caries lesions approaching a vital and asymptomatic
pulp, and caries arrest caused by SDF’s antimicrobial
and demineralizing properties [12]. Chu and his col-
leagues concluded that the antimicrobial efficacy of
SDF resulted in a significant reduction of Streptococ-
cus mutans in carious lesions [13]. SDF had a strong
antibacterial and antiplaque effect when compared to
APF gel and had proven to reduce Streptococcus mu-
tans count [14].

The study was formulated to compare the antimi-
crobial and clinical effectiveness of caries arrest after
Silver Diamine Fluoride application and Silver Modi-
fied Atraumatic Restorative Technique in 3-9-year-
old children with special needs with various disabili-
ties. The research also focused on parents’ accep-
tance of SDF.

MATERIALS AND METHODS

The study involved 66 kids between 3 and 9 years
who attended special needs schools in Bangalore. Writ-
ten consent was obtained from the parents/guardians
of all the patients. Ethical approval from the ethical com-
mittee of Krishnadevaraya College of Dental Sciences
was obtained (KCDS/165/2018-19). According to the
inclusion and exclusion criteria, sixty-six subjects were
selected using the Simple Random Sampling technique
and were divided into two groups. The status of the ca-
ries was assessed by following Nyvad Criteria. Nyvad
classification, which is a visual-tactile caries diagnos-
tic system, focuses on the assessment of both activity
status and the severity of caries lesions. Its emphases
early detection and potential for non-invasive manage-
ment. Surface texture, color and hardness of the le-
sion is observed and assessed for the diagnosis of the
caries. Nyvad classification is considered as clinically
proved efficient caries detection tool for under-stan-
ding caries as a dynamic process rather than a static
condition [15].

Fig. 1. Collection of plaque
sample

Puc. 1. C6op obpa3sua
3ybHOro Haneta
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Fig. 2. Application of SDF

Puc. 2. lpumeHeHne gnammHa
dTopupa cepebpa (SDF)
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Study participants

Inclusion and exclusion criteria: 3-9 years old Spe-
cial children and participants with dental caries with
Level 1 or 2 Nyvad criteria were included in our study.
Patients with history of pain, teeth associated with ir-
reversible pulpitis, teeth indicated for extraction or with
physiological mobility, presence of any gingival or perio-
ral ulcerations and known sensitivity to silver or heavy
metal ions were excluded in our study.

Pre-treatment plague sample 1 (s1) was collected
from the buccal and lingual aspect of the tooth surface
by a pre-sterilized foam-tipped applicator (Fig. 1), and it
was transferred to 1 ml of thioglycolate broth, and micro-
biological evaluation [Streptococcus Mutans] was done.

Group I: (n = 32) Caries excavation was done follo-
wing the Atraumatic Restorative Technique, and Vase-
line application was carried out on the gingiva and mu-
cosa to prevent staining of the mucosa. The cavity was
appropriately isolated, and the lesion was saturated with
silver diamine fluoride (Fagamine R) with a micro brush
in a scrubbing motion for one minute (Fig. 2). Color
changes were observed on the lesion after complete
reaction of silver ions with carious dentin. Patients were
instructed to follow post operative instructions and not
to eat or drink for thirty minutes to one hour.

Group II: (n = 34) Caries excavation was done follo-
wing the ART technique, and Vaseline was applied to the
gingiva and mucosa to prevent staining of mucosa from
SDF. The cavity was appropriately isolated, and the le-
sion was saturated with silver diamine fluoride for one
minute. After the color change was observed, Glass
ionomer cement (Ketac Molar TM) was placed imme-
diately over the silver diamine fluoride (Silver Modified
Atraumatic Restorative Technique, SMART), and Vase-
line was applied (Fig. 3).

The University of California San Francisco’s (UCSF)
adaptation of the SDF application procedure involves
isolating and drying the affected teeth prior to treat-
ment, and the carious dentin is saturated for one to
three minutes to improve absorption and any surplus
or leftover material is re-moved with the cotton roll.
According to the research, the application period may
range between 3 to 5 minutes, and there is no evidence
linking it to clinical outcomes [7].

Aot

Fig. 3. Placement of GIC over SDF
treated tooth (SMART)

Puc. 3. HaHeceHne cTek/1I0MOHOMEPHOI 0
uemeHTa (GIC) Ha 3y0, 06paboTaHHbIN
anammHom ¢ptopuaa cepedpa (SDF)
(TexHuka SMART)
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Each subject’s behaviour was observed and clas-
sified according to Frankl’s classification with Wright’s
modification [16]. A Likert scale questionnaire was car-
ried out to determine the parents’ satisfaction and at-
titude regarding the acceptance of the procedure [17].
Patients were followed up at six months, post plaque
sample 2 (s2) was collected, and the microbiological
evaluation was carried out for Groups | and Il. Secondary
caries assessment was done by visual and tactile evalu-
ation for Group |, and the presence of any surface decay
was checked in Group Il (SMART) [18; 19]. Reapplica-
tion of Silver diamine fluoride was done at six months for
Group |, which further increased the caries arrest.

Statistical Analysis

SPSS version 22 was used to carry out statistical
analysis. Comparison of pre- and post-microbial load
among the two groups was analysed using paired and
unpaired T-tests.

RESULTS

In our present study, parents were more concerned
about caries arrest and the minimally invasive treatment
approach than the staining of the primary teeth. Few

Table 1. Percentage of patients with disabilities
in Group land I

Ta6nuua 1. MNMpouUeHT NauMeHToB C OrpaHMYeHHbIMA
BO3MOXHOCTsIMM B rpynne | v rpynne |l
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parents expressed their aesthetic concerns about SDF,
and many reported that their children were too young
to care about the black staining after SDF application;
instead, they were happy about when the sensitivity had
stopped. The present study included 37.5% female and
62.5% malein Group land 32.4% female and 67.4% male
in Group Il. Children with various disabilities including
Autism, Hearing Impaired, Cerebral Palsy, Blind, Down
Syndrome, Intellectually Impaired, Intellectual disabili-
ty, and ADHD were included. In Group |, Autistic patients
were 40.6%, and in Group I, the Intellectually impaired
had the highest percentage of 40.7% (Table 1).

Nyvad | (34.4% in Group | and 2.9% in Group Il), Ny-
vad Il (65.6% in Group | and 97.1% in Group Il) (Table 2).
The mean pre-microbiological load was assessed and
compared between Group | and Group Il, and the p-
value was 0.386 (Table 3). At baseline, the mean colony
forming units (CFU) was found to be 98600000 CFU/mi
and it reduced to 37000000 CFU/ml which showed
37% reduction of the Streptococcus mutans colonies.
Frankl’s behaviour assessment scale assessed patients
during the treatment by the operator among the two
groups, and it was statistically compared (Table 4). The
microbial count of S. mutans is presented in Fig. 4.

Table 3. Comparison of the mean Pre microbiological
load in the study groups

Ta6nuuya 3. CpaBHeHUe cpeaHero
MunKpobunonormyeckoro doHa oo neveHus

B nccnenyemblix rpynnax

Group N Mean Std. Deviation | p-value
1 32 219.000 329.258
0.386
2 34 157.235 241.428

Disability (nc;:g;;), '% ('?:‘;‘L‘;,'E%

Autism 40.6 5.9
Blind 3.1 11.8
Cerebral Palsy 6.2 14.7
Hearing Impaired 18.8 17.6
Intellectually impaired 21.8 40.7
ADHD 6.1 -

Downs 3.1 8.8

Table 2. Percentage of Nyvad classification among

study groups

Tabnuua 2. NpoueHTHOoe pacnpeaeneHme
knaccudurkaumm HioBaa cpeam nccnieayembix rpynn

Classification Group 1 Group 2 | p-value

Count 11 1

1.00
% 34.4 2.9

NYVAD 0.001

Count 21 33

2.00
% 65.6 97.1

Note: p = 0.386 (there was no statistically significant diffe-
rence between group 1 and group 2’s mean premicro scores)
MNMpumeyvarne: p = 0,386 (CTaTUCTUYECKM 3HAUYMMOWN Pa3HULbI
B CPeOHUX nokasaTensx MUKPOOHOW Harpy3km A0 fedYeHus
Mexay rpynnov 1 v rpynnotii 2 He BbISIBAIEHO)

Table 4. Frankl’s child assessment between two groups

Ta6nuua 4. OueHka noseaeHua geTten
no wkane MpaHkna B ABYX rpynnax

Note: p = 0.001 (between group 1 and group 2, there was
a statistically significant variation in the proportion of different
NYVAD scores)

lMpumeyvanne: p = 0,001 (mexay rpynnon 1 v rpynnon 2 Ha-
6nofanacbk CTaTUCTUYECKN 3HAYMMASN pas3HULa B pacnpene-
JNieHun pasnnyHelx 6annos no knaccudukaunm NYVAD)

dHdodoHmus
————TLT

Classification Group 1 | Group 2 | p-value
Definitely Count 2 0
Negative | o, 6.2 0.0
Count 5 1
Negative
% 15.6 2.9
: Count 2 2
Frankl’s | Ne9ative- 0.144
Positive % 6.2 59
Count 9 13
Positive
% 28.1 38.2
Definitely Count 14 18
Positive g, 43.8 52.9

Volume 23, no. 2/ 2025
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Fig. 4. Microbial count of Streptococcus mutans:
A — pre microbial count; B — post microbial count

Puc. 4. Konn4yectBo MMKpOOPraHn3MoB
Streptococcus mutans: A — 0o nevyeHuns;
B - nocne nevyeHund

The result showed that there was not statistically
significant difference between the two groups and the
p value was 0.144.

According to Frankl’s criteria, 52.9% of the Group Il
population were positive, followed by 38.2% who were
positive among the Group Il. In our present study, 71.9%
of the parents strongly agreed, and 21.1% agreed that
the SDF application was straightforward. Only 3% of the
parents reported difficulty in the application of SDF. 31%
of the parents in Group | were not concerned about the
discoloration caused by SDF, and they agreed to SDF
because of the minimally invasive treatment approach of
SDF. 28% of the total parent population among Group |
reported neutral concern for the discoloration of SDF
after treatment (Fig. 5). 67% of the parents from Group
Il agreed that GIC application over SDF application was
pain-free for their child and had accepted SMART (Fig. 3)
as it was the minimally invasive procedure (Fig. 6).

After six months, the Group | and Group |l patients
were followed up, and a dropout of 2 patients was
observed during the second visit. A microbiological
plaque sample was collected, and a microbiologi-
cal assessment was done. There was no statistically
significant difference in mean post-micro scores in
Groups | and Il (Table 5).

Comparison of pre- and post-microbiological count
in Group | and Group Il was assessed, and the p-value
was found to be 0.003 in Group | and 0.001 in Group I,
which was statistically significant and implies that the
mean microbial reduction was significant in Group Il
(SMART) when compared to Group | (SDF) (Table 6).

A chemically sealed restoration demonstra-
ting SDF’s remineralization and antibacterial action is
achieved by placing GIC immediately over SDF. Nu-
trient supplies to any surviving bacteria will be cut off
after placing GIC and with additional fluoride and ca-
ries, arresting the property of SDF, with its magic sil-
ver bullet release effect and “Zombie effect” [12] The
deceased bacteria serve as a reservoir and encourage
steady cation release, further helping to kill the remai-
ning bacteria, which gives an additional anti-carioge-
nic property and carries arrest.

MccneposaHus / Scientific researches
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Strongly Disagree
3%
Strongly Agree Agree
25% 31%
Neutral Disagree
28% 13%

Fig. 5. Parent acceptance rate of group |

Puc. 5. YpoBeHb NpUHATUS METOANKN POOUTENSMM
B rpynne |

Agree
18%

Neutral

Strongly Agree 15%

67%

Fig. 6. Parent acceptance rate of group Il

Puc. 6. YpOBEHb NPUHATUS METOOMKN POAUTENSIMUN
B rpynne |l

Table 5. Comparison of mean post Microbiological
count among the study groups

Ta6nuua 5. CpaBHeHne cpeaHero

MMKPOOBUOIOrMYECKOro NoKasaTesisi MOCe NIeYeHns
Mexnay UccrenyemMbiMu rpyrnnamm

Group N Mean Std. Deviation | p-value
1 31 343.516 148.709
0.605
2 33 205.181 326.730

Note: p=0.605 (There was no statistically significant difference
in mean post micro score between Group 1 and Group 2)
MNMpumeyvarne: p = 0,386 (cTaTUCTUYECKM 3HAYMMON Pa3HMLbI
B CpPeAHeM rnokasarene MMKPOOLIEHKM MOCAE NeYeHNs mexay
rpynnoi 1 n rpynnoi 2 He BbIIBIEHO)

Table 6. Pre and post microbial count of group 1 and 2

Ta6nuuya 6. [10- 1 nocneonepaLmnoHHOe KOJINYECTBO
MWKPOOPraHn3moB B rpynnax 1 v 2

Stage Std.

Sl of treatment ey Deviation (PREID
Pre-Micro 226.806 333.570

1 0.003
Post-Micro 343.516 432.245
Pre-Micro 162.363 243.731

2 0.001
Post-Micro 205.181 326.730

Note: p value was 0.003 in group 1 and the p-value in group Il
was 0.001 which was statistically significant.

lMpumeyarHne: 3HadveHne p B rpynne 1 coctasuno 0,003,
aBrpynne 2 - 0,001, yTo ABNSIETCSA CTATUCTUYECKN 3HAYNMBIM.

Tom 23 N2 2 / 2025 ‘ Endodontl.cs
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CHALKY
12%

HARD
88%

Fig. 7. Texture of secondary caries among group |
Puc. 7. CTpykTypa BTOPMYHOro kapueca B rpynne |

After six-month interval, caries adjacent to restora-
tions were evaluated in both groups by visual and tactile
examination, and the color, consistency and the texture
of cavity was assessed in group | and the presence of
new caries, adjacent to the restorations were assessed
in Group Il. SDF was reapplied only in Group | during the
follow up period which would ensure the caries arrest
by the same. In Group |, 84% of the treated teeth were
black and 87% hard in texture, clinically indicating ar-
rested cavitated lesions among the Group | population.
Only 12% of the patients in Group | had brown lesions,
which were chalky in texture (Fig. 7).

Among the Group Il population, it was observed that
76.4% of the total were Fine cavities with no decay, and
20.6 % were arrested cavitated lesions, which exhibited
the effect and caries arresting property of SDF. 2.9%
were observed with initial caries in Group Il (Fig. 8).

DISCUSSION

The current clinical study was formulated to com-
pare the antimicrobial and clinical effectiveness of ca-
ries arrest after Silver Diamine Fluoride (SDF) applica-
tion and Silver Modified Atraumatic Restorative Tech-
nique (SMART) in 3-9-year-old children with special
needs with various disabilities. The research also fo-
cused on the subjective feelings of the parents/guard-
ians about the dis-coloration after the SDF’s applica-
tion, the SDF’s taste, and the parents’ acceptance of
SDF. Since the study was aimed only at children with
special needs, the non-invasive practical approach of
SDF has added more beneficial effects to them. Den-
tal caries is a discrete, post-eruptive pathological pro-
cess of external origin that softens the hard tooth tissue
and develops cavities (WHO). Enamel caries is a three-
dimensional subsurface demineralization that spreads
along the enamel prisms on both occlusal and proximal
surfaces, and secondary caries is a lesion seen at the
edge of a dental repair [20].

The non-invasive application method of SDF makes
it beneficial to use in children with anxiety, fear and nee-
dle phobias, as it does not involve the process of dril-
ling or the use of a syringe. It can also be beneficial to
patients who cannot tolerate standard treatment due
to severe cognitive and physical disabilities, patients
with salivary gland dysfunction after radiation therapy,

dHdodoHmus
T
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AC
21%

FN
76%

Fig. 8. Texture of secondary caries among group Il
Puc. 8. CTpykTypa BTOpn4HOro kapueca B rpynne |

Sjogren syndrome, etc. [21]. When children are too
young to have their carious teeth fixed using standard
techniques, silver diamine fluoride can stop or slow the
progression of caries. Also, the SDF ap-plication might
be an affordable treatment method for several under-
privileged youngsters or in regions with a severe lack of
dental professionals [9; 22].

Yee and his colleagues concluded that single spot
application of 38% SDF effectively arrested carious le-
sions.18 According to Jabin and his associates, repea-
ted application of SDF at 6 and 12 months was effective
for the arrest of caries [23]. A similar study was done
by Sihra et al., who found that the caries was arrested
after using SDF [24]. The biannual application of 38%
SDF was effective, similar to our findings [25-29].

The current caries control strategies go well beyond
just “drilling and filling” the teeth and focuses instead on
a preventive and conservative approach to caries care.
In a single appointment, the Silver Modified Atraumatic
Restorative Technique (SMART) approach constitutes
application of SDF for a minute to the damaged tooth
before immediately covering it with GIC.

SDF alone cannot repair a tooth’s structure and
function, mainly when significant carious lesions are too
large and close to the pulp. GIC restorations over the le-
sion utilizing the silver-modified atraumatic restorative
technique (SMART) or interim therapeutic procedures
such as stainless-steel crowns should be considered to
boost the efficacy of an SDF-treated lesion. A chemical-
ly sealed restoration demonstrating SDF’s remineraliza-
tion and antibacterial action is achieved by placing GIC
immediately over SDF. Nutrient supplies to any surviv-
ing bacteria will be cut off after placing GIC and with ad-
ditional fluoride release and caries arresting property of
SDF, with its magic silver bullet release effect and “Zom-
bie effect” marks the clinical efficacy of SMART [19]. The
primary trait of biocidal metals, such as copper and sil-
ver, has their gradual release of poisonous cations over
a lengthy period of time. Silver particles displayed a bio-
cidal effect against living microorganisms when they
destroyed bacteria. Metal ions do not deactivate after
killing the bacterium; hence, they continue to kill the
germs. The deceased bacteria serve as a reservoir and
encourage steady cation release, further helping to kill
the remaining bacteria, which gives an additional anti-
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cariogenic property and carries arrest [12; 19]. Accor-
ding to Zhao and his colleagues, applying SDF first may
be beneficial in some circumstances, followed by glass
ionomer restorations. When Glass lonomer Cement is
placed over SDF, the complete nutrient source to the
bacteria will be cut off, and the anaerobic zone leads to
the lysis of the remaining bacteria with additional caries
arrest with anti-cariogenic properties of GIC and Silver
particles in the SDF [30; 31].

The children were grouped into two groups (SDF and
SMART) based on the Nyvad criteria for Caries Lesion
Activity and Severity Assessment and the extent of car-
ies. The reliability of the Nyvad criteria for Caries Lesion
Activity and Severity Assessment for dental was excel-
lent when used by trained professionals. After selec-
ting the tooth according to Nyvad’s Criteria, the child’s
challenging behaviour questionnaire was answered by
the parents/guardian before the treatment to know the
child’s basic behaviour nature, which would help the
pedodontist to carry out apt behaviour management
techniques during the clinical procedure for each child.
It was essential to understand and know the child bet-
ter before the initiation of treatment because the special
child lacks cooperative ability, and each child behaves
and responds differently depending upon their cogni-
tion level and disability [32].

Our study selected around 38% SDF (FagaminR) as
a treatment option because of the high fluoride con-
tent (44,800ppm), remineralization, and antibacterial
and anti-cariogenic properties. Silver and fluoride ions
released from the SDF helped to inhibit the cariogenic
plaque biofilm and reported that it helps in the preven-
tion of secondary caries [29; 30].

Plague sample was collected from the buccal and
lingual aspect of the primary upper and lower posterior
teeth from both groups. The mean pre-microbiological
load was assessed and com-pared between Group |l and
Group Il, and the p-value was found to be 0.386, which
was not statistically significant. 38% SDF was saturated
for one minute for the cavitated lesions in Group I, and
GIC was applied in Group Il after the SDF application.
The operator used Frankl’s Behaviour Rating Scale
and graded the patient’s behaviour assessment in the
categories of I, II, lll, IV, and V. A Likert scale question-
naire was carried out to know about the acceptability of
SDF and SMART by the parent\guardian. In our present
study, parents were more concerned about caries ar-
rest and the minimally invasive treatment approach than
the staining of the primary teeth. Since children with
special needs lack coordination and cooperation, the
parents were happier about the non-invasive treatment
approach with SDF in our current study. Most parents
accepted it because of its less invasive nature. Few par-
ents expressed their aesthetic concerns about SDF, and
many reported that their children were too young to care
about the black staining after SDF application; instead,
they were happy when the sensitivity had stopped. In
a similar study, Miller et al. [33] found that most parents
accepted SDF as a nonsurgical treatment to arrest car-
ies and minimize dentinal sensitivity secondary to car-
ies. A similar report was given by Alshammari et al. [34].
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Patel and his colleagues reported no difference in
the staining intensity between SDF and SDF+KI [35],
while few other authors found a statistically significant
decrease in staining intensity [36; 37]. Patients were
followed up at six months, and a plaque sample was
collected from both groups. There was a dropout of
two patients from the groups. Comparison of pre-and
post-microbiological countin Group | (SDF)and Group Il
(SMART) was assessed, and the p-value was found to
be 0.003 and 0.001, which was statistically significant
and implies that the mean microbial reduction was sig-
nificant in Group Il (SMART) when compared to Group |
(SDF). Secondary caries was evaluated by visual and
tactile examination in Groups | and Il, and SDF was re-
applied in Group |, according to Zhi et al. [24]. The re-
application of SDF at six-month intervals added extra
beneficial caries arresting effects to the study popula-
tion as it is difficult for the special children to maintain
oral hygiene properly due to lack of dexterity [38—40].
Our study found that SDF has given promising clinical
results in the research sample. The Limitations of the
study includes, the difficulty to isolate during the clinical
procedures and lack of following of the post operative
instructions by the patients due to the disabilities.

Our study concluded that the effectiveness of both
the techniques (SDF and SMART) was equally benefi-
cial to the target population. Since it was focused mainly
on exceptional children, the non-invasive treatment ap-
proach offered easy, highly efficient caries arrest. Howe-
ver, it was statistically concluded that the mean microbial
reduction was better in Group Il (SMART) than in Group |
(SDF), with a p-value of 0.001, which was statistically
significant. Hence, the SMART procedure presented
a deemed advantage in caries arrest and microbial re-
duction compared to clinically and microbiologically
SDF. Only 2.9% of the occurrence of the new carious le-
sion was observed in Group Il. In contrast, it was 12% in
Group I, which signifies the clinical success of the SMART
technique among children with special needs despite
being a minimally invasive treatment approach.

CONCLUSION

Within the parameters of this study, it was conclu-
ded that, Silver Diamine Fluoride and SMART has given
promising clinical results in the field of dentistry, which
were equally beneficial in particular children. The mean
microbial reduction was better in Group II(SMART) than
in Group I(SDF), with a p-value of 0.001, which was sta-
tistically significant.

Hence, the SMART procedure presented a deemed
advantage in caries arrest and microbial reduction com-
pared to clinically and microbiologically SDF. In con-
trast, it was 15% in Group |, which signifies the SMART
technique’s clinical success among Special children
despite being a minimally invasive treatment approach.

The advancement of the Silver Modified Atraumatic
Restorative Technique (SMART) has proved a better
clinical and microbial success when compared to Silver
Diamine Fluoride alone in special children who would
find difficulty in making multiple dental appointments
due to the physical and mental health issues.
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