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Abstract

Background: This systematic review evaluated the outcomes of Silver Modified
Atraumatic Restorative Treatment (SMART) in managing carious primary teeth.
Methods: Following the International Prospective Register of Systematic Reviews
(PROSPERO) registration and the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) guidelines, a comprehensive search of ten databases
identified randomised clinical studies published in English from January 2010 to May
2025. Study selection, data extraction, and quality assessment were independently
conducted, with the risk of bias assessed using the Revised Cochrane risk-of-bias tool for
randomized trials (RoB 2) tool and evidence levels determined via the Oxford Centre for
Evidence-Based Medicine (OCEBM) tool. Data analysis included single- and two-arm
meta-analyses, sensitivity analysis, subgroup analysis, meta-regression, and evaluation
of publication bias. Results: Nine studies published between 2022 and 2025 were
included, with eight used for meta-analysis. Most of the included primary studies
originated from Egypt (n = 6) and India (n = 3). Weighted mean success rates for
SMART were 94.9% (Confidence Interval (CI): (90.7, 99.1)), 82.0% (CI: (71.0, 93.0)),
and 69.5% (CI: (52.4, 86.6)) at 3-, 6-, and 12-month follow-ups, respectively. Funnel
plots indicated slight asymmetry at 3 and 12 months, while the 6-month plot appeared
relatively symmetrical. A two-arm meta-analysis found SMART achieved success rates
comparable to Atraumatic Restorative Treatment (ART) at 6- and 12-month follow-ups
(p > 0.05), with no significant data heterogeneity. Subgroup analysis revealed higher
success rates when marginal adaptation was used as the evaluation criterion compared
to pain or mobility (p < 0.05). Meta-regression indicated that sample size did not affect
heterogeneity, and Egger’s test showed no publication bias was detected. Conclusions:
Findings suggested that SMART appears to be an effective alternative for treating
carious primary teeth, but further research is needed to standardise evaluation criteria and
confirm long-term efficacy. The PROSPERO Registration: ID: CRD42023480630.
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1. Introduction

Dentistry has seen a dramatic paradigm shift in recent
years, particularly in the management of paediatric patients,
towards the adoption of minimally invasive and patient-
centred approaches [I, 2]. The conventional restorative
procedures of caries management involving invasive dental
preparations, such as drilling and filling, have posed both
clinical and psychological challenges for children [3]. The
traumatic and anxiety-inducing experiences associated with

traditional dental restorations may result in uncooperative
behaviour and complications in dental procedures. These
have driven the development and popularisation of alternative
minimally invasive approaches, one of which is the Atraumatic
Restorative Treatment (ART). ART involves the removal of
decayed tissue using hand instruments alone, typically without
the need for anaesthesia or electrical equipment [4]. The
dental cavity is then restored with an adhesive material such
as glass ionomer cement (GIC). While this technique is
generally well-accepted among children and parents [5], the
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success rate of ART has been shown to vary from 67% to
71%, depending on various factors, including operator skills,
type of restoration, extent, and location of the lesion [6].

Silver diamine fluoride (SDF) has gained increasing recog-
nition among researchers and dental practitioners [7]. Specifi-
cally, a 38% SDF solution with 44,800 ppm fluoride is advised
for use in uncooperative children with a high risk of caries,
especially those facing medical or behavioural challenges or
those experiencing limited access to dental care [8]. SDF
demonstrates a diverse array of therapeutic effects, encompass-
ing bactericidal action, mitigation of collagen matrix break-
down, promotion of tooth remineralisation, and inhibition of
cariogenic biofilms [9, 10]. The silver particles and high
fluoride content of SDF were found to significantly inhibit
cariogenic bacterial growth, preserve dentine collagen from
breakdown, and enhance the remineralisation of enamel and
dentine [11, 12]. Moreover, previous research has shown
that SDF enhances dentine’s resistance by interacting with
hydroxyapatite to form calcium fluoride and silver phosphate,
which reduce acid penetration and strengthen the affected
dentine [ 13]. These actions not only arrest caries but also create
a more favourable environment for the restorative material to
bond effectively, enhancing the durability and longevity of the
restoration.

However, a significant drawback associated with SDF is the
development of black staining in arrested carious lesions [14].
In addition, it falls short of restoring tooth form or masticatory
function, as it follows a non-invasive approach that leaves
teeth unfilled. Notably, SDF has been combined with ART,
resulting in the technique known as Silver Diamine Fluoride
Modified Atraumatic Restorative Technique (SMART). This
method stands out as a non-invasive, tooth-preserving, and
cost-effective alternative when compared to conventional ART
procedures [15, 16]. SMART entails the careful removal
of carious lesions using hand instruments, followed by the
application of SDF, and subsequent restoration with GIC.
Moreover, it is applicable in diverse clinical settings, including
primary care, school-based dental programs, and communities
where access to advanced dental facilities is limited.

Despite the growing interest, there is currently insufficient
clinical evidence in the literature to support the outcome of
SMART in managing carious primary teeth. The authors
also questioned whether SMART could be deemed a viable
minimally invasive treatment option for carious primary teeth.
Therefore, this systematic review aims to comprehensively
analyse the available literature on the outcome of SMART in
managing carious primary teeth, with a focus on evaluating its
efficacy and clinical outcomes. Through a critical examination
of the evidence, this review endeavours to guide dental pro-
fessionals, researchers, and policymakers in making informed
decisions regarding the incorporation of SMART into their
clinical protocols.

2. Materials and methods

2.1 Study registration and framework

This systematic review adhered to the guidelines outlined in
the Preferred Reporting Items for Systematic Reviews and

Meta-Analyses (PRISMA) [17], and is officially registered
with The International Prospective Register of Systematic
Reviews (PROSPERO) through the National Institute for
Health Research (NIHR) at the University of York (ID:
CRD42023480630), as well as the local National Medical
Research Registration with registration ID: RSCH ID-23-
05747-FGE. The research question was formulated using
the PICO framework, which encompasses the Patient or
Population, Intervention, Comparison, and Outcome of
interest. The PICO criteria were as follows: Population
(P): Paediatric dental patients (Excluding adult patients
and permanent teeth); Intervention (I): Silver diamine
fluoride with atraumatic restorative treatment/silver-modified
atraumatic restorative technique (SMART); Comparison (C):
Other minimally invasive dental treatments or conventional
restorative treatments; and Outcome (O): The efficacy or
success rate of SMART in treating carious primary teeth. In
this context, achieving both clinical and radiographic success
was deemed an overall success. The selected studies’ success
rate was calculated by dividing the number of successful cases
by the total number of treated cases that attended follow-up
evaluation. The PRISMA checklists provide further details
and are available as Supplementary materials 1,2.

2.2 Eligible criteria

The PICO question of this systematic review was, “What is
the treatment outcome of SMART in carious primary teeth?”.
Articles were included if they met the following criteria: (1)
children received SMART intervention for primary dentition;
(2) restorable caries-exposed primary teeth without signs and
symptoms of irreversible pulpitis; (3) randomised controlled
or clinical studies; (4) no restriction on the number of teeth
treated; and (5) published in the English language. Meanwhile,
the exclusion criteria were specifically defined as follows:
(1) interventions other than SMART; (2) studies involving
the adult population and permanent dentitions; and (3) case-
control, cross-sectional, cohort studies, non-randomised con-
trolled trials, in-vitro and in-vivo experimental studies, expert
opinions, reviews, short communications, abstract proceed-
ings, animal studies, case reports, and case series.

2.3 Search strategy

Three investigators (GSSL, ARBH, JJXY) independently con-
ducted comprehensive primary data collection from 10 differ-
ent electronic databases, including PubMed, Google Scholar,
Scopus, Web of Science, Excerpta Medica Database (EM-
BASE), EBSCO, Cochrane Library, Open-Grey, Latin Amer-
ican and Caribbean Literature on Health Sciences (LILACS),
and World-Cat. The search was conducted on 31 May 2025.
The search strategy employed specific keywords such as “sil-
ver modified atraumatic restorative technique”, “silver mod-
ified atraumatic restorative treatment”, “silver diamine fluo-
ride”, “atraumatic restoration”, “atraumatic restorative treat-
ment”, “atraumatic restorative technique”, and “minimally in-
vasive dentistry”, using “OR” and “AND” Boolean operators.
Screening encompassed articles published between January
2010 and May 2025. For reference management, EndNote
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used. The titles and abstracts of the articles were initially
screened by the two investigators before reviewing the full
texts and removing duplicates. Then, the three investigators
(GSSL, ARBH, JIXY) independently conducted a thorough
review and reassessment of the reference lists of pertinent
articles obtained through both electronic and manual searches.

2.4 Data collection process

Eligible articles’ full texts were evaluated based on the listed
inclusion and exclusion criteria to ascertain the relevance of
their contents. To assess interrater reliability, Cohen’s kappa
coefficients were computed for each of the two phases (initial
screening and full-text assessment). A fourth investigator
(JEK) arbitrated disagreements. In the event that the full article
was not accessible, the study’s authors were contacted to obtain
the necessary information. Information pertaining to study
characteristics (title, authors, year of publication, study type,
and country), participant characteristics (age, pre-treatment
tooth condition, sample size, and number of teeth involved),
treatments (type of treatment administered and the restorative
material used), and outcomes (follow-up, evaluation criteria,
clinical outcomes, radiographic outcomes, overall outcomes)
was systematically extracted from each article.

2.5 Quality assessment

Given that all the studies included were randomised clinical tri-
als, a uniform method for assessing the quality of each primary
study was utilised. The risk of bias evaluation was conducted
using the Cochrane Collaboration tool for assessing the risk of
bias in randomised trials (RoB 2) [18]. Each assessment item
was categorised as “high risk of bias”, “low risk of bias”, or
“some concern” based on the predefined evaluation criteria.
The RoB 2 assessments were independently conducted by two
examiners (ARBH, JJYX). The level of evidence of each study
was determined using the Oxford Centre for Evidence-Based
Medicine recommendation (OCEBM) [19]. In circumstances
where discrepancies emerged during the quality assessment,
discussions were held with another three investigators (GSSL,
JG, JEK) to reach a consensus and resolve any disagreements.

2.6 Data analysis

The primary focus of this study is to determine the outcomes
of SMART on carious primary teeth based on the intention-to-
treat analysis. The extracted proportions of the clinical, radio-
graphic, and overall success rates of SMART on primary teeth
from each study were pooled and estimated using a single-
arm meta-analysis based on the DerSimonian-Laird random-
effects model. This meta-analysis was conducted using the
OpenMeta (Analyst) software (CEBM, Oxford, UK), setting
the significance level at 0.05 and employing a 95% confidence
interval (CI). Should the estimated upper limit of the 95% CI
exceed 1.0, it will be capped at 1.0. In addition, the two-
arm meta-analyses were carried out to compare SMART with
other restorative techniques, adhering to the intention-to-treat
principle for a more conservative estimation of success rates.
In these analyses, odds ratios were calculated using the Review
Manager (RevMan) (RevMan International, Inc., New York
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City, NY, USA) software, version 5.4.1. To assess the data
heterogeneity across the included studies, Higgins’ I? statistics
were applied, categorising heterogeneity as acceptable (I? <
30%), moderate (/2 = 30-60%), or substantial (/2 > 60%) [20].

The authors hypothesised that variations in evaluation crite-
ria among the primary studies could influence the heterogene-
ity of the data (study design was disregarded as all primary
studies adhered to the same design). Consequently, subgroup
analyses were undertaken to examine the effects of different
evaluation criteria (marginal adaptation, pain, and pathological
mobility) on the success rates of SMART on primary teeth.
However, certain evaluation criteria were omitted from the
subgroup analysis owing to a lack of sufficient data from
the included studies. Furthermore, a meta-regression was
performed to determine the impact of sample size on the
outcomes. Egger’s test was employed to detect any publication
bias.

3. Results

3.1 Selected studies

The initial electronic search resulted in a total of 499 records,
of which 461 remained after duplicate removal (Fig. 1). These
records underwent screening of titles and abstracts, resulting in
the exclusion of 428 articles, which were deemed irrelevant. A
total of 33 full-text articles were assessed for eligibility based
on the predefined criteria. Ultimately, 9 articles were selected
for inclusion in the qualitative synthesis, and only 8 studies
were chosen for inclusion in the meta-analysis conducted in
this review.

3.2 Study characteristics

The characteristics of each article included are summarised in
Table 1. All the studies were randomised controlled trials con-
ducted on primary teeth, notably primary molars. Five studies
focused on primary teeth assessed the comparison between
SMART and ART [16, 21-24], one study evaluated SMART
against conventional GIC [15], one study compared SMART
with conventional pulp therapy which included indirect or
direct pulp therapy followed by GIC and stainless steel crown
[25], one study compared single- and two-visit SMART [26],
and one study made a comparison among SMART, Hall tech-
nique, and conventional GIC method [27]. All studies were
published between 2022 and 2025. No eligible studies pub-
lished prior to 2022 met the inclusion criteria. Six originated
from Egypt [16, 21-24, 27], and three from India [15, 25, 26].
The age range of the patients involved in these studies was
between 3 and 9 years, with most of the studies focusing on car-
ious primary teeth classified as International Caries Detection
and Assessment System (ICDAS) 04, 05 and 06. The average
Kappa score for inter-investigator reliability during the study
selection was 0.82, indicating “perfect” agreement.
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FIGURE 1. PRISMA flowchart. Study selection according to the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) flowchart. SDF: silver diamine fluoride; ART: atraumatic restorative treatment; EMBASE: Excerpta
Medica Database; LILACS: Latin American and Caribbean Literature on Health Sciences.

3.3 Quality assessment of the selected
studies

Based on the RoB 2 assessment in Table 2, only five studies
were categorised as having a “low risk of bias” [15, 16, 24,
26, 27], while the remaining were assessed to have “some
concerns” regarding their risk of bias. Only one study re-
ceived a “some concern” rating for both Domain 2: Risk of
bias due to deviations from the intended interventions and
Domain 3: Risk of bias due to missing outcome data [22].
Moreover, three studies included were evaluated as having
“some concern” for Domain 2 [22, 23, 25]. This was primarily

because these studies utilised per-protocol analyses and did not
account for dropouts, whereas Ahmad M et al. [22] did not
report whether intention-to-treat or per-protocol analysis was
employed. However, they were not deemed as “high risk of
bias” since all dropout rates were considered negligible. All the
studies included for the present review were ranked as Level 2
based on the evidence of OCEBM. The assessment of the risk
of bias and the level of evidence’s Cohen’s kappa coefficient
(k) were evaluated at 0.78 and 0.82, respectively, signifying a
“perfect” level of agreement [28].



TABLE 1. The characteristics of the included primary studies.

Study Country Patient age Tooth condition Sample size ~ comparators Final Follow-up Clinical Radiographic General outcome
restoration (mon) evaluation evaluation
criteria criteria
Bansal K India 4-8 yr Caries with ICDAS 5  Conventional SMART vs. GIC 6,12,18,24  No intervention n/a No significant
(2023) or 6; no sign of pulp (282 teeth); conven- was required; no difference in the
disease; no clinical ~ SMART (280 tional clinical signs or success rates
pulp exposure; no teeth) symptoms of between SMART
history of pulp pathology or and conventional
spontaneous pain; no tooth exfoliated GIC techniques in
physiologic mobility carious primary
molars at 24 months,
but SMART was
significantly more
acceptable to
children.
Aly AAM  Egypt 5-9yr Active dentine SMART (59  SMART vs. GIC 6,12 USPHS criteria: n/a SMART and ART
(2023) carious lesion on teeth), ART ART score A (Alpha) demonstrated similar
occlusal surface (no (60 teeth) clinically ideal clinical effectiveness
existing restoration, restorations; and survival rates for
no sign of pulpal or score B (Bravo) single-surface
peri-radicular clinically occlusal restorations
pathosis, and not acceptable in primary molars,
more than 1/3 of the situation; score C yet SMART required
crown missing) (Charlie) significantly less
clinically treatment time and
unacceptable was more
restorations cost-effective.
Mohammed Egypt 3-6yr Restorable carious 60 teeth (30  SMART vs. GIC 6,12 Recurrent caries, n/a The success rate of
SME teeth; asymptomatic each group) ART pain, clinical restoring the first

(2022)

or reversible pulpitis

abscess, and
mobility

primary molar using
the ART alone was
lower compared to
using SMART
technique after both
6 and 12 months of
follow-up.

£§



Study Country
Patel MC India
(2022)

Ahmad M Egypt
(2022)

Patient age

Tooth condition

4-8 yr Asymptomatic
dentinal caries
(ICDAS 4-6); no
spontaneous or
nocturnal pain; no
abscess; no sinus
tract formation; no
mobility and no
periapical or
furcation
radiolucency; no
internal or external
resorption; no
periodontal ligament
widening
ICDAS 4, 5 or
6; absence of any
pathology or pain
except of sensitivity
with eating; absence
of internal or
external root
resorption, periapical
or interradicular
radiolucency

4-6 yr

TABLE 1. Continued.

Sample size ~ comparators Final
restoration
60 teeth 30  SMART vs.  GIC/GIC +
each group) conven- SSC
tional
(di-
rect/indirect
pulp cap +
GIC +
SSC)
42 teeth (21 SMART vs. RMGIC
each group) ART

Clinical
evaluation
criteria

Follow-up
(mon)

3,6,12 Pain, tenderness
on percussion,
swelling, sinus
tract formation,

gingival redness,

and/or pathologic
mobility of the
tooth

Radiographic
evaluation
criteria

Internal and
external root
resorption,
periodontal
widening,
interrupted
lamina dura,
and/or
furcation
radiolucency

Dentine
density

General outcome

At 12 months
follow-up, both the
conventional group
(100% success) and

SMART (96.15%
success) showed
similarly high

clinical success rates.

The SMART group
exhibited a
statistically

significant increase

in radiographic

dentinal density

compared to the
ART group.

143



Study

Shawki Egypt
SA (2023)

Rady M  Egypt
(2023)

Country Patient age

Tooth condition

Cavitated occlusal or
occluso-proximal
carious lesion which
radiographically not
involved the pulpal
1/3 of the dentin, no
swelling, no
previous infection
and asymptomatic

ICDAS 4 or 5; no
spontaneous pain or

pain not relieved by

painkillers; non

tender to percussion;

no mobility; no
sinus; no root
resorption; no
periapical or
interradicular
radiolucency

Sample size

90 teeth (30
each group)

60 teeth (30
each group)

comparators

SMART vs.
Hall
technique
vs. conven-
tional GIC

SMART vs.
ART

TABLE 1. Continued.

Final
restoration

SMART:
GIC; Hall
technique

(HT):
Performed
SSC; Con-
ventional:

GIC

GIC

Clinical
evaluation
criteria

Follow-up
(mon)

1,3,6 Major failure:
Pain, sepsis
Minor failure:
Premature
exfoliation,
caries at margin,
lost restoration,
occlusal wear of

restoration

3,6,9,12, Any one means
24 failure:
spontaneous
pain, tooth
mobility,

sensitivity to
percussion, and
examination of
any muco-buccal

folds changes

Radiographic
evaluation
criteria

Absence of
new carious
lesion at the
restoration
margins;
Absent pulp
pathologys;
Absent
pathological
root
resorption
either
external or
internal;
Absent
pathological
furcation
involvement

n/a

General outcome

At 1 and 3 months,
no statistically
significant
differences were
observed between
groups in both
clinical and
radiographic
success; but, by 6
months, HT group
showed the highest
success rates,
followed by SMART
group and the
conventional GIC

group.

A statistically
significant decline in
success rates for
both groups, and no
statistically
significant difference
in survival between
the two groups.

Y



Study Country

Abdelhamid Egypt
MS
(2025)

Sharawat India
N (2025)

Tooth condition

ICDAS 5 and 6; no
clinical signs and
symptoms indicating
pulp involvement, no
radiographic
abnormalities

Asymptomatic
dentinal cavitated
lesion; children with
Frankl’s positive or
definitely positive
behavior; no known
silver allergy.
Carious lesion
should not extend
beyond the middle
third of dentin
radiographically

Sample size

50 teeth (25
each group)

150 teeth (75
each group)

TABLE 1. Continued.

comparators Final
restoration
SMART vs. High-
ART viscosity

GIC

SMART (1 GIC

visit vs. 2

Visits)

Clinical
evaluation
criteria

Follow-up
(mon)

3,6,12 Conventional
visual/tactile
method using a

WHO probe

6,12 Restorations
appeared
satisfactory with
no signs and
symptoms and no
further
intervention was
required or if the
tooth was
exfoliated
without any signs
or symptoms

Radiographic
evaluation
criteria
Pixel grey
value on two
areas on
radiographic
image

n/a

General outcome

No statistically
significant
differences between
the two groups in
clinical outcomes,
radiographic gray
values, pain, and oral
health-related quality
of life, except for
parental esthetic
perception, which
significantly favored
the ART group.

Both single-visit and
two-visit SMART
restorations
demonstrated
comparable success
rates at 12 months,
with no statistically
significant difference
between the groups.

n/a: not available; ART: Atraumatic Restorative Treatment, GIC: glass ionomer cement;, HT: Hall technique; ICDAS: International Caries Detection and Assessment System,; SSC:
stainless steel crown; SMART: Silver Modified Atraumatic Restorative Treatment; USPHS: United States Public Health Services;, RMGIC: resin-modified glass ionomer cement; WHO:

World Health Organization.
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TABLE 2. Risk of bias and level of evidence of the included studies.

Study Revised Cochrane risk-of-bias tool for randomized trials (RoB 2) Level of

Evidence
Domain 1 Domain 2 Domain 3 Domain4 Domain5  Overall Risk

Bansal K (2023) Low Low Low Low Low Low

Aly AAM (2023) Low Low Low Low Low Low

Mohammed  SME Some concern Low Low Low Low Some concern 2

(2022)

Patel MC (2022) Low Some concern Low Low Low Some concern 2

Ahmad M (2022) Low Some concern  Some concern Low Low Some concern 2

Shawki SA (2023) Low Low Low Low Low Low 2

Rady M (2023) Low Some concern Low Low Low Some concern 2

Abdelhamid MS Low Low Low Low Low Low 2

(2025)

Sharawat N (2025) Low Low Low Low Low Low 2

Domain 1: Risk of bias arising from the randomization process.
Domain 2: Risk of bias due to deviations from the intended interventions.

Domain 3: Risk of bias due to missing outcome data.
Domain 4: Risk of bias in measurement of the outcome.
Domain 5. Risk of bias in selection of the reported result.
RoB: Risk of Bias.

3.4 Outcomes of SMART

Five studies comparing the efficacy of SMART and ART in
treating carious primary teeth suggest that SMART generally
provides better clinical and radiological outcomes [16, 21-24].
Mohammed SME et al. [21] and Rady M et al. [23] observed
that SMART resulted in fewer incidences of pain, pathological
mobility, and sensitivity to percussion at both 6-month and
12-month follow-ups. Additionally, Aly AAM et al. [16]
concluded that SMART demonstrated higher success rates in
terms of marginal adaptation, secondary caries, restoration
retention, and post-operative hypersensitivity at both 6-month
and 12-month follow-ups. Ahmad M et al. [22] reported a
greater increase in radiographic dentine density over 3 months
with SMART as opposed to ART. Nonetheless, Abdelhamid
MS et al. [24] noted no statistical difference in terms of
efficiency and remineralization effects between SMART and
ART.

In contrast, two studies compared SMART with conven-
tional GIC restorative techniques and found varying results;
Bansal K et al. [15] reported lower success rates for SMART
at 6-month, 12-month, 18-month, and 24-month follow-ups.
Shawki SA et al. [27], however, found similar success rates
for both techniques at 1-month and 3-month follow-ups, with
SMART exhibiting a higher success rate at the 6-month evalu-
ation. Shawki SA et al. [27] also noted that the Hall technique
demonstrated the highest success rate and outperformed both
SMART and conventional GIC during all follow-up assess-
ments. On the other hand, Patel MC ef al. [25] compared
SMART with vital pulp therapy followed by GIC restorations
and stainless-steel crowns, wherein SMART exhibited a lower
success rate. Sharawat N ef al. [26] compared single- versus
two-visit SMART on carious primary molars and showed no

statistically significant difference in the success rates.

3.5 Single-arm meta-analysis

Among the nine articles reviewed, only eight reported on either
the clinical or radiographic or both clinical and radiographic
outcomes of SMART in primary teeth that can be used for
statistical analysis [15, 16, 21, 23-27]. Ahmad M et al.
[22] evaluated the radiographic success of SMART based on
dentin density, using evaluation criteria that differed from
those of other studies. Therefore, it was excluded from the
meta-analysis. The weighted mean clinical, radiographic, and
overall success rates of SMART for treating carious primary
teeth at the 3-month, 6-month, and 12-month follow-ups are
shown in Table 3. The overall success rates were calculated
and analysed through a single-arm intention-to-treat meta-
analysis, provided that at least three primary studies reported
such outcomes (Fig. 2). For the 3-month follow-up, four
studies were included [23-25, 27], yielding a weighted mean
overall success rate of 94.9% (CI: (90.7, 99.1)), with an /2 of
10.91%, indicating no observed data heterogeneity. During
the 6-month follow-up period, eight studies contributed to the
analysis [15, 16, 21, 23-27], with a weighted mean overall
success rate of 82.0% (CI: (71.0, 93.0)) and an /2 of 92.97%,
suggesting substantial data heterogeneity among the studies.
Meanwhile, for the 12-month follow-up, seven studies were
analysed [15, 16, 21, 23-26], resulting in a weighted mean
overall success rate of 69.5% (CI: (52.4, 86.6)), with an /2 of
95.22%, further indicating substantial data heterogeneity.

Funnel plots were generated to examine potential small-
study effects at each follow-up time point (3, 6, and 12 months)
(Fig. 3). The 3-month funnel plot showed slight asymmetry,
with a concentration of smaller studies on one side of the
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TABLE 3. Clinical, radiographical, and overall success of SMART on carious primary teeth based on intention-to-treat

analysis.
Study Clinical Radiographic Overall
Month

3 6 12 18 24 3 6 12 3 6 12 18
Bansal K n/a 167/280 112/280 97/280 84/280  n/a n/a n/a n/a 167/280 112/280 97/280
(2023)
Aly AAM n/a 49/59  48/59 n/a n/a n/a n/a n/a n/a 49/59  48/59 n/a
(2023)
Mohammed n/a 23/30 18/30 n/a n/a n/a n/a n/a n/a 23/30 18/30 n/a
SME
(2022)
Patel MC 28/30 26/30  25/30 n/a n/a 28/30  25/30 25/30  28/30 25/30  25/30 n/a
(2022)
Shawki 28/30  26/30 n/a n/a n/a 30/30  28/30 n/a 28/30  26/30 n/a n/a
SA (2023)
Rady M 26/30 24/30 16/30 n/a 16/30 n/a n/a n/a 26/30  24/30  16/30 n/a
(2023)
Abdelhamid 25/25  25/25  23/25 n/a n/a n/a n/a n/a 25/25  25/25  23/25 n/a
MS
(2025)
Sharawat n/a 132/150 113/150 n/a n/a n/a n/a n/a n/a 132/150 113/150 n/a
N (2025)

n/a: not available.

Radiographic outcomes at the 18-month and 24-month follow-ups were not reported.
Bansal K (2023): The data from the intention-to-treat analysis was used, while the data from the per-protocol analysis was

omitted.

24
84/280

n/a

n/a

n/a

n/a

16/30

n/a

n/a

Aly AAM (2023): success criteria, including marginal adaptation, secondary caries, colour match, retention, and post-operative

hypersensitivity, were pooled.

Rady M (2023): success criteria, including pain, change in muco-buccal fold, and sensitivity to percussion, were pooled.
Sharawat (2025): success rates of both single- and two-visit SMART were pooled.

pooled effect estimate. Meanwhile, the 6-month plot showed
a relatively symmetrical distribution of studies around the
pooled success rate, while the 12-month funnel plot demon-
strated some degree of asymmetry.

3.6 Leave-one-out sensitivity analysis

Sensitivity analyses were conducted on the success rates of
SMART in treating carious primary teeth at the 3-month, 6-
month, and 12-month follow-ups. At the 3-month follow-
up, the highest and lowest weighted mean success rates were
96.1% (CI: (92.1, 100)) and 91.9% (CI: (86.3, 97.5)) upon
the exclusion of Rady M et al. [23] and Abdelhamid et al.
[24], respectively. For the 6-month follow-up, the success
rates varied with the highest at 86.7% (CI: (80.7, 92.8)) and the
lowest at 79.4% (CI: (68.7, 90.2)), following the omission of
Bansal K et al. [15] and Abdelhamid et al. [24], respectively.
During the 12-month follow-up, the removal of Bansal K e?
al. [15] and Abdelhamid et al. [24] resulted in the highest and
lowest weighted mean success rates of 76.0% (CI: (66.5, 85.4))
and 65.6% (CI: (48.0, 83.3)), respectively.

3.7 Two-arm meta-analysis

A two-arm meta-analysis was conducted to compare the out-
comes of SMART and ART in the management of carious
primary teeth. Among the studies that compared SMART and
ART, only four were eligible for inclusion in the analysis at
both the 6-month and 12-month follow-up intervals [ 16,21, 23,
24]. Since only two studies were comparing SMART and ART
at the 3-month follow-up [23, 24], the analysis for this interval
was excluded. An intention-to-treat pairwise analysis revealed
that the application of SMART in treating carious primary
teeth resulted in higher success rates than the conventional
ART at both 6-month (odds ratio: 1.62, CI: (0.89, 2.97))
and 12-month (odds ratio: 1.56, CI: (0.90, 2.69)) follow-ups
(Fig. 4). However, no significant differences were observed in
the overall success rates between SMART and ART at the 6-
month (p = 0.12) and 12-month (p = 0.11) intervals. The level
of data heterogeneity (/2 = 0%) in the two-arm meta-analyses
was deemed acceptable, with no data heterogeneity.

3.8 Subgroup analysis and meta-regression

As the 3-month follow-up demonstrated acceptable data het-
erogeneity, subgroup analysis was therefore not undertaken.
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Studies Estimate (95% C.I.) Ev/Trt :
Patel MC et al. 2022 0.933 (0.844, 1.000) 28/30 -
Shawki SA et al. 2023 0.933 (0.844, 1.000) 28/30 ] i
Rady M et al. 2023 0.867 (0.745, 0.988) 26/30 = :
Abdelhamid MA et al. 2025 0.981 (0.928, 1.000) 25/25 ———
Overall (1*2=10.91 % , P=0.338) 0.949 (0.907, 0.991) 107/115 —_—
T T T ‘\ 1
0.75 08 0.85 0.9 0.95 1
3-month
Studies Estimate (95% C.I.) Ev/Trt
Bansal K et al. 2023 0.596 (0.539, 0.654) 167/280 ———
Aly AAM et al. 2023 0.831 (0.735, 0.926) 49/59 ‘.
Mohammed SME et al. 2022 0.767 (0.615, 0.918) 23/30 - ;
Patel MC et al. 2022 0.833 (0.700, 0.967) 25/30 =
Shawki SA et al. 2023 0.867 (0.745, 0.988) 26/30 ; »
Rady M et al. 2023 0.800 (0.657, 0.943) 24/30 —
Sharawat N et al. 2025 0.880 (0.828, 0.932) 132/150 —.—
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Mohammed SME et al. 2022 0.600 (0.425, 0.775) 18/30 u
Patel MC et al. 2022 0.833 (0.700, 0.967) 25/30 | »
Rady M et al. 2023 0.533 (0.355, 0.712) 16/30 ]
Sharawat N et al. 2025 0.753 (0.684, 0.822) 113/150 +
Abdelhamid MA et al. 2025 0.920 (0.814, 1.000) 23/25 3 ]
Overall (1*2=95.22 % , P< 0.001) 0.695 (0.524, 0.866) 355/604 {:}—
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FIGURE 2. Single-arm meta-analysis.

Single-arm meta-analysis showing the overall success rates of SMART on

carious primary teeth at the 3-month, 6-month, and 12-month follow-ups, respectively. CI: Confidence Interval; Ev/Trt:

Events/Treatment.

Only three evaluation criteria, reported in at least three of
the included primary studies, were utilised in this subgroup
analysis (see Table 4). Other evaluation criteria, including sec-
ondary caries, colour match, material retention, post-operative
hypersensitivity, radiographic furcation, pathological root re-
sorption, and changes in anatomical form, could not be anal-
ysed due to a scarcity of available studies for comparison.
When marginal adaptation served as the evaluation criterion,
the weighted mean overall success rates of SMART for car-
ious primary teeth at the 6-month and 12-month follow-ups
were 91.1% (CI: (76.4, 100)) and 86.5% (CL: (76.1, 96.9)),
respectively. These rates were significantly higher (p < 0.05)

compared to those not employing marginal adaptation as an
evaluation criterion, which was 78.8% at the 6-month and
62.4% at the 12-month follow-ups.

On the other hand, when pain served as the criterion for
evaluation, the weighted mean overall success rates of SMART
in treating primary carious teeth were significantly lower at the
6-month (81.8%, CI: (69.3, 94.4)) and 12-month (67.4%, CI:
(48.1, 86.7)) follow-ups (p < 0.05) compared to those studies
that did not consider pain as a criterion (6-month: 83.1%; 12-
month: 81.4%). Similarly, when using pathological mobility
as the evaluation criterion, the weighted mean overall success
rates of SMART for the treatment of primary carious teeth at
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FIGURE 3. Funnel plots. Funnel plots assessing small-study effects at (a) 3-month, (b) 6-month, and (c) 12-month follow-up

intervals, respectively.

6-month
SMART ART Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight IV,Random,95%Cl IV, Random, 95% ClI
Abdelhamid MA et al. 25 25 24 25 3.5% 3.12[0.12, 80.39] I

Aly AAM et al. 49 59 49 60 41.2% 1.10[0.43, 2.83]

Mohammed SME et al. 23 30 21 30 27.6% 1.41[0.45, 4.45]

Rady M et al. 24 30 17 30 27.7% 3.06 [0.97, 9.66]

Total (95% Cl) 144 145 100.0% 1.62 [0.89, 2.97]

Total events 121 111

Heterogeneity: Tau? = 0.00; Chi? = 2.03, df = 3 (P = 0.57); I>= 0%

Test for overall effect: Z=1.56 (P = 0.12)

001 0.1 1 10 100
Favours [ART] Favours [SMART]

12-month
SMART ART Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight 1V,Random,95%CI IV,Random, 95% CI
Abdelhamid MA et al. 23 25 22 25 8.4% 1.57 [0.24, 10.30]
Aly AAM et al. 48 59 46 60 37.8% 1.33[0.55, 3.23]
Mohammed SME et al. 18 30 16 30 28.4% 1.31[0.47, 3.65]
Rady M et al. 22 30 16 30 25.4% 2.41[0.82, 7.10]
Total (95% Cl) 144 145 100.0% 1.56 [0.90, 2.69]

Total events 111 100

Heterogeneity: Tau? = 0.00; Chi? = 0.85, df =3 (P = 0.84); I?= 0%

Test for overall effect: Z=1.60 (P =0.11)

0.01 0.1 1 10 100
Favours [ART] Favours [SMART]

FIGURE 4. Two-arm meta-analysis. Two-arm meta-analysis comparing SMART and ART in treating carious primary teeth
at the 6-month and 12-month follow-ups, respectively. CI: Confidence Interval; SMART: Silver Modified Atraumatic Restorative
Treatment; ART: Atraumatic Restorative Treatment; IV: Inverse Variance.

the 6-month (74.0%, CI: (60.3, 87.6)) and 12-month (58.9%,
CI: (36.9, 80.8)) follow-ups were significantly lower (p <
0.05) than those studies that did not use pathological mobil-
ity as an evaluation criterion (6-month: 89.7%; 12-month:
82.2%). Based on the meta-regression analysis presented in
Table 5, the sample size of each study at the 6-month and
12-month follow-ups significantly influences (p < 0.05) the
weighted mean overall success rates of SMART on carious
primary teeth, whereas the sample size of included studies at
the 3-month follow-up has no significant impact on the meta-
analysis results.

3.9 Publication bias

Egger’s test revealed no significant evidence of publication
bias in the overall success rates of SMART on carious pri-
mary teeth at the 3-month, 6-month, and 12-month follow-
ups, respectively (Egger’s test: p-values =0.06, 0.11, and 0.07,
respectively).

4. Discussion

The present review evaluated the outcomes of using SMART
in managing carious primary teeth. This minimally invasive
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TABLE 4. Subgroup analyses detailing the weighted mean success rates (%) of SMART based on marginal adaptation,
pain, and pathological mobility as evaluation criteria.

Yes No
Weighted mean (%) Confidence intervals Weighted mean (%) Confidence intervals
Lower bound  Upper bound Lower bound  Upper bound

Marginal adaptation as evaluation criteria

6-month 91.1 76.4 100.0 78.8 66.3 91.4

12-month 86.5 76.1 96.9 62.4 42.8 82.0
Pain as evaluation criteria

6-month 81.8 69.3 94.4 83.1 73.5 92.6

12-month 67.4 48.1 86.7 81.4 71.4 91.3
Pathological mobility as evaluation criteria

6-month 74.0 60.3 87.6 89.7 82.6 96.8

12-month 58.9 36.9 80.8 82.2 72.7 91.8

TABLE 5. Meta-regression evaluating the effect of the sample size of each study on the weighted mean overall success
rates of SMART on carious primary teeth.

Coefficient Confidence intervals Standard error p-value
Lower bound Upper bound
3-month 1.289 0.866 1.711 0.216 0.117
6-month 0.911 0.829 0.992 0.041 0.003*
12-month 0.819 0.685 0.953 0.069 0.012*

*: Significant at 0.05.

approach has been shown to be cost-effective and requires
significantly less treatment time than traditional ART, making
it suitable for uncooperative children [15, 16]. Unlike conven-
tional restorations, it often eliminates the need for local anes-
thesia, thereby reducing stress and discomfort for paediatric
patients. Based on the single-arm meta-analysis, it can be ob-
served that SMART generally showed favourable overall suc-
cess rates of 94.9% at 3-month, 82.0% at 6-month, and 69.5%
at 12-month follow-ups, respectively. This can be primarily
attributed to the unique properties and multifaceted action of
SDF used in SMART, with literature reporting its effectiveness
in halting caries progression in primary teeth [29]. Although
GIC releases fluoride, its release level is significantly lower
than that of SDF [25]. Therefore, in SMART restorations,
GIC primarily combats caries not through fluoride release
but by reducing biofilm retention and sealing the remaining
cavity [30]. Nonetheless, it was observed that the overall
success rates of SMART in treating carious primary teeth
exhibited a decline over time, with a notable decrease below
70% at the 12-month follow-up. While SDF exhibits a potent
initial antimicrobial effect, its efficacy in preventing new caries
or halting the progression of existing carious lesions may
wane over time without subsequent applications. This could
potentially lead to caries development beneath or adjacent
to restorations. Therefore, it can be postulated that such a
situation will impact the treatment outcome.

The reduction in the success rate of the present findings
could also be explained by the physical wear and chemical
degradation of GIC, which is frequently used in SMART [31].

Such degradation, particularly in regions of high-stress areas,
can lead to marginal leakage, material breakdown, and the
development of secondary caries [32]. Despite prior research
indicating that SDF does not adversely affect the microleak-
age of GIC restorations on carious primary dentine [33], the
potential for SDF to clinically impede the chemical bonding
between GIC and the tooth surface remains elusive [34].

The two-arm meta-analysis demonstrated that SMART ex-
hibited a higher success rate compared to ART in treating
carious primary teeth, but the observed difference was not
statistically significant. One conceivable explanation for this
outcome might be the employment of GIC as the final restora-
tive material in both SMART and ART procedures. However,
despite the standardised use of GIC as the final restorative
material, technical aspects likely play a significant role in
treatment success, including the application of SDF and the
quality of the GIC restoration. For instance, Bansal K et
al. [15] elucidated that operator technique might impact the
seal’s efficacy, noting reduced success rates of SMART versus
traditional GIC, ascribed to obstructed dentinal tubules by
residual silver particles. This obstruction, presumed result
of insufficient water rinsing post-SDF application, adversely
influenced the bond strength to GIC. A more recent study has
also found that rinsing SDF prior to GIC restoration appeared
to mitigate its detrimental impact on the adhesive strength
of the glass ionomer cement onto carious dentine surfaces
[35]. Furthermore, biological factors such as saliva compo-
sition, dietary habits, oral hygiene practices, and individual
susceptibility to caries can affect the long-term outcomes of
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SMART. Variations in children’s cooperation and their ability
to maintain oral hygiene may also impact SMART’s long-term
success [360]. Nevertheless, the limited evidence comparing
SMART and ART underscores the need for further research to
ascertain whether SMART offers a higher success probability
than ART.

The subgroup analysis revealed that the chosen evaluation
criteria significantly influenced SMART’s success rates in
treating primary carious teeth, with variable outcomes noted
for marginal adaptation, pain, and pathological mobility.
Marginal adaptation, which assesses the seal quality between
the restoration and tooth, was found to result in higher success
rates in the present findings. This criterion assesses the
technical quality of the restoration, which directly affects the
longevity and effectiveness of the treatment in preventing
secondary caries and ensuring restoration durability [37].
The authors postulated that studies using marginal adaptation
as an evaluation criterion may lead to a higher success rate,
attributed to the direct visual and tactile assessment of the
restoration’s integrity clinically. It is worth noting that visual
inspection cannot detect microleakage at the tooth-restoration
interface, which is supported by a previous systematic
review, noting no significant difference in terms of marginal
adaptation between GIC and composite resin over a period of
time [38].

Conversely, when pain or pathological mobility are used as
criteria, the success rates of SMART were noted to be signif-
icantly lower. These criteria are more subjective and reflect
the child’s clinical experience and the restoration’s functional
performance over time. Pain as an evaluation criterion might
lower success rates because it can be influenced by a variety
of factors beyond the quality of the restoration, including
patient sensitivity, operator technique, or underlying issues not
directly related to the treatment [39]. Pathological mobility,
indicating structural or periodontal instability, similarly sug-
gested more complex underlying issues that could negatively
impact the perceived success of the treatment. Therefore, the
variability in evaluation criteria of the current included studies
highlights the critical need for standardised criteria in evaluat-
ing the outcome of SMART to ensure study comparability and
the accurate synthesis of data. Such standardisation is vital for
avoiding overestimation or underestimation of results, thereby
enhancing evidence-based practice and improving patient care
through clear, reliable assessments of treatment efficacy.

Funnel plots were used to explore potential small-study ef-
fects across the three follow-up periods (3, 6, and 12 months).
The 3-month funnel plot showed slight asymmetry, suggesting
the possibility of small-study effects, which could be attributed
to the overrepresentation of smaller studies with favourable
early outcomes. In contrast, the 6-month funnel plot ap-
peared more symmetrical, with data points evenly dispersed
on both sides of the central estimate. This indicates a lower
likelihood of such bias at this intermediate time point. The
clustering of studies toward the top of the funnel also high-
lights consistent precision among the larger studies included
in the analysis. The 12-month funnel plot exhibited moderate
asymmetry, which may reflect clinical heterogeneity across
studies and the potential selective reporting of longer-term
outcomes, especially in trials with smaller sample sizes or

higher dropout rates. These findings are supported by the
results of our meta-regression analysis, which revealed that
the sample size of included studies significantly influenced
the pooled success rates at the 6-month and 12-month follow-
ups. Interestingly, no such effect was observed at the 3-month
follow-up, where the sample size did not significantly impact
the pooled success rates. Together, these findings signify the
importance of interpreting success rates in the context of study
size and follow-up duration.

Based on the quality assessment of the included studies, sev-
eral studies were rated as “some concern” for Domain 2 (Risk
of bias due to deviations from intended interventions), high-
lighting a recurring issue with how interventions are adminis-
tered and maintained throughout the trial period. Undeniably,
randomised studies frequently face challenges such as non-
compliance, patient dropout, and missing outcomes. Patient
dropout poses a considerable challenge in randomised trials,
occurring either during treatment or the evaluation phase [40].
Such dropouts can jeopardise the random group allocation’s
balance, thereby affecting internal validity. Dropouts will
also compromise the external validity by limiting its broader
applicability while diminishing its statistical power to discern
treatment differences by reducing sample size [41]. This
complex consequence emphasises the necessity to address pa-
tient dropout in randomised studies to guarantee reliable and
robust findings. A possible remedy is the use of intention-
to-treat analysis, which considers all participants as per their
original group assignment, disregarding any noncompliance,
deviations from the protocol, withdrawals, or events post-
randomisation [42]. Conversely, per-protocol analysis ex-
cludes patients who deviated from the protocol, which may
introduce attrition bias. This form of bias arises when the
characteristics of the compared patient groups diverge due
to exclusions [42, 43]. Howeuver, it is essential to note that
overly concentrating on intention-to-treat analyses without suf-
ficiently considering dropout rates could distort the estimation
of treatment effects, especially in studies experiencing high
dropout rates [43].

Several limitations in the current review warrant cautious
interpretation. Notably, the appearance of dark discolouration
at the margins of restorations in the SMART group posed
challenges in maintaining post-treatment blinding [15]. A
lack of sufficient studies also precluded subgroup analysis of
other evaluation criteria, including secondary caries, colour
matching, material retention, post-operative hypersensitivity,
radiographic furcation, pathological root resorption, parental
acceptance, and changes in anatomical form. Furthermore,
initial differences between groups, delineated by lesion type,
where some studies utilised ICDAS scoring for patient and
tooth selection [15, 22-25], while others based their selec-
tion on caries location, such as occlusal and proximal sites
[16, 21, 27], may have affected the overall outcomes. It
is imperative to emphasise that the present two-arm meta-
analysis offers a provisional assessment of the clinical efficacy
of ART and SMART restorations in primary dentition, con-
strained by a one-year follow-up duration due to the paucity
of evidence concerning the enduring outcomes of SMART
beyond 12 months. Although two included studies reported
outcomes extending to 18- and 24-month follow-ups [15, 23],



the limited number and variability of these long-term data
did not permit meta-analysis. As such, the current findings
predominantly reflect short- to medium-term outcomes. Con-
sequently, potential restorative issues, such as the development
of secondary caries, might remain undetected, and predictions
concerning the extended economic implications of both treat-
ment strategies have yet to be outlined [44]. Since all the
included studies originated from only two countries, Egypt
and India, this may limit the generalisability of the findings.
While these studies provide valuable insights, their outcomes
may be influenced by local healthcare infrastructure, clinical
protocols, patient populations, and operator training, which
differ from those in other regions.

In addition to variations in evaluation criteria, several other
factors may have contributed to the substantial heterogeneity
observed, particularly at the 6- and 12-month follow-ups. Clin-
ically, operator technique, including variations in hand exca-
vation, SDF application protocol, and mixing or placement of
GIC, may influence the outcome [45]. Differences in lesion
classification methods, such as the use of ICDAS versus visual
or tactile diagnosis, may also influence treatment decisions and
perceived success rates. Methodologically, the heterogeneity
may stem from variations in the study setting, population
characteristics (age, caries risk, behaviour rating), and follow-
up intervals, which ranged from 3 to 24 months. Furthermore,
differing definitions of “success” (clinical vs. radiographic cri-
teria or a combination) and the inconsistent use of intention-to-
treat versus per-protocol analyses may also introduce bias and
variability in effect size estimates. Statistically, the relatively
small sample sizes and wide confidence intervals observed in
some primary studies likely reduced the power and precision
of the pooled estimates, further contributing to heterogeneity.
Plus, the restriction to English-language studies may have led
to the exclusion of pertinent data and insights from a wider
array of research contexts. Data on caries depth and cavity
classification (e.g., Class I or II surface lesions) were also
generally lacking. Although we conducted subgroup analyses
based on clinical indicators such as marginal adaptation, pain
and pathological mobility, most studies did not provide suffi-
cient detail regarding the exfoliation status of primary teeth or
account for physiological mobility due to age.

To deepen our understanding of SMART’s long-term effi-
cacy in carious primary teeth, conducting further unbiased and
meticulously designed clinical trials with adequate follow-up
periods is imperative. Such trials should emphasise assess-
ing the clinical outcomes and durability of single- or multi-
surface SMART versus ART restorations in primary molars,
alongside evaluating SMART’s cost-effectiveness. Although
minimally invasive dental treatments such as ART have been
widely accepted by children and their parents [5], the ex-
tent to which SMART is similarly accepted remains unclear
in the literature, warranting further investigation. Neverthe-
less, SMART emerges as a particularly suitable option for
community-based initiatives, notably in scenarios demand-
ing urgent cavity restoration post-SDF treatment, especially
among underserved or special healthcare needs groups [16,
44]. Future research should also concentrate on standardis-
ing evaluation criteria and methodologies across studies to
diminish heterogeneity and enhance result comparability. This
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would facilitate a more profound exploration into SMART’s
long-term clinical and radiographic effectiveness, thereby of-
fering more insight into its sustained efficacy and durability.

5. Conclusions

The present systematic review and meta-analysis offer
valuable insights into the efficacy of SMART in managing
carious primary teeth. This minimally invasive approach,
which combines the bactericidal and remineralising properties
of SDF with the restorative capabilities of GIC, demonstrates
favourable outcomes across short to medium follow-up
periods. Despite comparable outcomes with ART, the overall
findings suggested that SMART could serve as a viable
alternative restorative treatment in primary carious teeth.
Nonetheless, the limited published evidence highlights the
need for further high-quality research to standardise evaluation
criteria, reduce bias, and validate the long-term efficacy and
applicability of SMART in diverse clinical contexts to
fully ascertain its role within global paediatric dental care
frameworks.
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