
Open Access Journal of Dental Sciences
ISSN: 2573-8771MEDWIN PUBLISHERS

Committed to Create Value for Researchers

Systematic Review-Adverse Effects of Silver Diamine Fluoride J Dental Sci

Systematic Review-Adverse Effects of Silver Diamine Fluoride 

Nanda S1*, Papathanasiou A1, Cardarelli J1, Gonzalez M2, Mesgarzadeh M1 
and Zandona AF1 
1Tufts University School of Dental Medicine, USA
2Private Practice, USA
    
*Corresponding author: Shubha Nanda, Assistant Professor, Comprehensive Care Department, 
Tufts University School of Dental Medicine, 1 Kneeland Street, Room-456, Boston, MA 02111, 
USA, Tel: (617) 901-7329; Email: Shubha.nanda@tufts.edu

Research Article
Volume 7 Issue 4

Received Date: November 08, 2022

Published Date: November 25, 2022 

DOI: 10.23880/oajds-16000352

Abstract

Purpose: To conduct a systematic review of the literature regarding the possible adverse systemic and oral effects of silver 
diamine fluoride (SDF) when used as a therapeutic agent for arresting caries in deciduous and permanent teeth in children 
and adolescents. 
Methods: A digital search of the adverse effects of SDF was conducted on November 25,2020 without date of publication 
restraints. The data was updated in February 2022 with no additional significant findings.   The search was conducted using 
PubMed, Scopus, Cochrane Library via Wiley, EMBASE, LILACS, Biological Science Index, OpenGrey, Grey Literature Report, 
Dissertations and Theses, ClinicalTrials.gov, and International Clinical Trials Registry Platform. 
Results: The initial digital and manual systematic literature search found a total of 493 articles; after the removal of duplicates 
and other publications, a total of 6 publications were included in this systematic review: 3 randomized controlled trials, 2 
clinical trials, and 1 ex-vivo study. SDF application was accompanied by black staining of the tooth in all six studies. There were 
no reports that SDF caused serious systemic illness or oral injury based on this systematic review. 
   
Keywords: Silver Diamine Fluoride; Adverse Effects; Systematic Review

Abbreviations: SDF: Silver Diamine Fluoride; FDA: Food 
and Drug Administration; PRISMA: Preferred Reporting 
Items for Systematic Reviews and Meta-Analysis; ART: 
Atraumatic Restorative Treatment.

Clinical Significance

Even though systematic reviews have confirmed the 
efficacy of SDF in arresting and preventing caries, there are no 
known systematic reviews on related adverse effects, critical 
information when making clinical decisions. This systematic 
review affirms the safety of SDF and supports its use for 
caries arrest on patients under 18 years old. This would 

effectively reduce the high prevalence of early childhood 
caries, [1] even more so in disadvantaged communities 
where the prevalence remains disproportionately high [2,3]. 

Introduction 

Silver Diamine fluoride (SDF) has been used as a 
therapeutic agent for arresting caries in deciduous and 
permanent teeth since the 1970’s [4]. This product was 
developed in the late 1960s, when ammonia was added to 
silver nitrate to make it stable for use as an antibacterial 
agent to prevent and treat dental caries [5]. The U.S. Food 
and Drug Administration (FDA) approved the use of SDF 
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as a desensitizing agent in 2014 [6]. In the United States, 
currently, SDF is used off-label for caries arrest. Although not 
officially FDA approved for caries arrest in the United States, 
in 2016 SDF was awarded breakthrough therapy status by 
the FDA [7]. For decades, SDF has been used around the world 
for caries management due to its economic benefits and 
ease of use with children, the elderly, and in disadvantaged 
communities with difficult access to dental care [8,9].
 

Silver diamine fluoride (SDF) at a concentration of 
38% (44,800 ppm fluoride) is the highest concentration 
among fluoride agents used in dental practice and the only 
concentration available in the US [10,11]. Due to the high 
concentrations of fluoride and silver, adverse effects of 
SDF are of concern regarding its use in young children. It 
has been thought that silver ions have low cell toxicity, but 
the oxidation of ionized silver into metallic silver has been 
the most obvious adverse effect of SDF, causing the black 
staining effect on carious tissue and limiting its use in 
aesthetically demanding patients [5,12,13]. A range of SDF 
products exist on the market and some products include a 
second step application that can reduce staining caused by 
SDF alone to varying degrees, while others have an aqueous 
based solution to create a more neutral pH [14].

Although several systematic reviews have been 
conducted on the beneficial effects of SDF as a caries arresting 
agent, no systematic review has been conducted describing 
the possible adverse health effects of SDF. The purpose of 
this report is to provide a systematic review of the evidence 
regarding the potential adverse effects of SDF when used to 
arrest caries on deciduous or permanent teeth in children 
and adolescents.

Materials and Methods

Search Strategy

This systematic review was performed using the 
Preferred Reporting Items for Systematic Reviews and Meta-
Analysis statement (PRISMA). PRISMA is an evidence-based 
minimum set of items for reporting in systematic reviews and 
meta-analyses. PRISMA primarily focuses on the reporting 
of reviews evaluating the effects of interventions but can 
also be used as a basis for reporting systematic reviews 
with objectives other than evaluating interventions (e.g., 
evaluating etiology, prevalence, diagnosis, or prognosis).

Inclusion Criteria

Published randomized and non-randomized human 
clinical trials, pilot studies, and ex-vivo studies of adverse 
systemic or local effects of SDF used as a caries arresting 
medicament or as part of a restorative or non-restorative 

option in permanent or primary teeth in children and 
adolescents under 18 years of age. Studies with adverse 
effects as the primary or secondary outcome were included.

Exclusion Criteria

Systematic reviews, metanalysis, retrospective studies 
or case reports; in vitro studies, animal studies, or use of 
SDF for caries prevention only, or in conjunction with other 
fluorides, or patients 18 years of age or older. Studies on 
parental acceptance of SDF without discussion of adverse 
effects were excluded.

Search

 An electronic search was performed on November 25, 
2020, using the search terms SDF, children, and adverse 
effects. Synonyms for each search term were identified 
using both keywords and indexing terms. The databases 
searched were PubMed (including MEDLINE), Scopus, 
Cochrane Library via Wiley (including CENTRAL), EMBASE 
via Elsevier, LILACS, Biological Science Index via ProQuest, 
OpenGrey, Grey Literature Report, ProQuest Dissertations & 
Theses, ClinicalTrials.gov, and International Clinical Trials 
Registry Platform via WHO (Appendix 1). A manual search of 
3 specific journals was also conducted and two experts were 
consulted for suggestions on additional articles of interest to 
include. The initial search, conducted on November 25, 2020, 
had no constraints on date of publication. The collected 
articles were uploaded to a core database using End note X7 
(Thomson Reuters, San Francisco, CA, USA), and duplicates 
were removed. The data was subsequently updated in 
February 2022.

Data Collection

The de-duplicated articles were then uploaded to 
Rayyan—a web and mobile app for systematic reviews [15]. 
The titles and abstracts of the de-duplicated articles were 
then screened by two of the authors who independently 
sorted them into include, exclude, and maybe categories 
based on the eligibility criteria. Conflicts in these entries were 
resolved by a third author, to create the final list of included 
articles based on titles and abstracts. The full texts of these 
included articles were screened by two other authors who 
once again sorted them into include, exclude, and maybe 
categories. Studies in languages other than English had the 
data extracted with the help of individuals knowledgeable 
in those languages. We attempted to contact study authors 
to obtain missing or unclear information. Studies related 
to SDF and parental acceptance were included only if they 
also provided data on adverse effects also. Conflicts in the 
screening were resolved by an independent author to select 
the final list of included articles. All included articles in 
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the final list were read by all reviewers and independently 
assessed for relevance to our original inclusion criteria. All 
information was tabulated in a flowchart representing the 
methods used to arrive to conclusions (Figure 1).

Results

The initial electronic literature search found a total of 481 
potentially eligible publications. 67 were found in PubMed, 
80 were found through Scopus, 39 via Wiley (including 
Central) in Cochrane Library, 71 in Embase via Elsevier, 28 
in LILACS, 99 in Biological Science Index via ProQuest, 8 
ProQuest’s Dissertations and Thesis, 38 ClinicalTrials.gov, 

and 51 in International Clinical Trials Registry. A manual 
search was also conducted, and 12 publications were added 
to the search results. Next, 263 duplicated publications were 
removed. The resulting 230 publications were manually 
screened for appropriateness, based on title, keywords, 
and abstract. After screening the titles and abstracts, 186 
publications were excluded. The full texts of the remaining 
44 publications were then manually reviewed, and 38 
publications were excluded based on the inclusion and 
exclusion criteria [6,16-21]. studies were included in this 
systematic review. A flow chart of the selection criteria is 
shown in Figure 1.

Figure 1: Flow Chart of the Selection Criteria.

Authors Study Type Study 
Population

Evaluation Methods/
Duration Control Study Results

Clemens, 
et al. [16] Clinical trial

32 children, 2-5 
years old with 
a total of 118 

carious lesions.

4 -item, 5-level Likert-
scale questionnaire to 

parents 2-3 weeks after 
38% SDF application.

N/A

There was no correlation 
between the children’s behavior 
during application and parents’ 

acceptance. High level of 
agreement in responses. 

Duangthip, 
et al.[17]

Stratified- 
randomized 
clinical trial

888 Children, 
3-4 years old 
with a total of 
4220 carious 

surfaces.

Parental questionnaire, 
1-week, and then after 
6,12,18,24,30 months 

after placement of 38% 
SDF. Acute adverse 

effects were to be self-
reported. 

12% SDF/
annually or 
biannually

Self-reported: Tooth or gum 
pain (3.7-7.0%), gum bleaching 

(3-5.7 %), gum swelling (1.5-
2.9%). Common: caries staining. 

No systemic illness or acute 
toxicity observed including 

nausea, vomiting, or generalized 
discomfort.

https://medwinpublishers.com/OAJDS/
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Hiremath, 
et al. [18]

Pilot clinical 
study

42 children 
between the 

ages of 12-16 
years 

The children were given 
a children oral health 

impact profile (COHIP-
SF) immediately and 4 

months after application 
of 38 % SDF to assess the 

OHRQol of children.

A baseline 
children oral 
health impact 

profile (COHIP-
SF) English 

version

Emotional well-being scores 
were significantly different 

at any of the follow-ups 
(immediately or 4-months after 

application of SDF). 85.7% of 
the children did not want to 

experience SDF again as they 
were uncomfortable with the 
metallic taste of SDF and the 

blackish discoloration of teeth. 

Milgrom, 
et al.[19]

Randomized 
controlled 

trial

66 preschool 
children with 
a total of 64 

treated teeth. 
(35 -SDF; 

29-placebo)

Silver diamine fluoride 
(38%) applied topically 

to the lesion. 1) 
Within 24-48 hours of 
treatment, telephone 

contact was made. 
2) At the follow up 

visit 14-21 days later, 
the gingival and oral 

tissues were inspected 
for inflammation or 

ulcerative lesions and 
were characterized as 

mild or severe; localized 
or generalized. 

Placebo: Non-
fluoridated 

sterile water 
with a blue tint

1) Within 48 hours, 8 adverse 
events were reported—4 in 

the intervention group and 4 
in the placebo group—giving 
no statistical differences by 
treatment. The majority of 
adverse events were mild 

diarrhea or stomachache which 
resolved in 2-4 days. No tooth 

pain was reported in any group, 
despite deep lesions. One child 

reported a non-sore, non-
irritated spot at the corner of the 
mouth that resolved before the 
14-day visit 2). No gingival or 

mucosal irritation was observed 
at follow-up in any patient. 

Rossi, et al. 
[20] Ex-Vivo

8 primary 
carious teeth 

previously 
treated with 

38% SDF.

a) 4 teeth were cut 
histologically for 

evaluation by scanning 
electron microscope 

(SEM) of which one was 
examined by an energy 

dispersive Xray detector 
(EDS) to determine 

qualitative and 
quantitative composition, 

and (b) 4 teeth were 
decalcified s and studied 
under brightfield optical 

microscopy (OM) 

In each 
histological 
analysis of 

human teeth, 
(ex vivo) 
the zone 

opposite the 
treated lesion 
was used as 

control.

SEM on ex vivo teeth showed 
areas of hypomineralization 

in the intertubular dentin and 
few blocked tubules, while EDS 
detected silver in the center of 
the lesion, with concentration 

declining to the edges. OM 
showed SDF sealing the tubules 

only at the site it had been 
placed, with limited penetration 
beneath, the tubules appeared 

normal, and the associated 
pulp tissue showed chronic 
inflammatory infiltrate and 

formation of tertiary dentin and 
no Ag precipitate. The conclusion 

being minimal adverse effects.
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Vollu, et 
al.[21]

Randomized 
controlled 

clinical trial

68 children, , 2–5 
years old, with 
active caries on 
occlusal surface 

of primary 
molars 

Following recordings 
were made: i) time 

required for treatment/
per tooth ii) anxiety: 
recorded via a facial 
image scale iii) any 
complaints of pain, 
sensitivity, possible 

irritations, lesions, spots, 
tattoos on mucosa, 

gingiva, and skin 
registered by operator 

immediately after 
treatment iv) caregiver 
interview 2 days after 

the treatment. v) Quality 
of life information was 

obtained using the 
B-ECOHIS questionnaire 
before and 15 days post-

treatment. 

Atraumatic 
restorative 

material- glass 
ionomer Ketac 
Molar Easy Mix 

3 M

Whitish spot on the gingiva, 
staining or mildly painful white 

lesion on the tongue or marginal 
gum that resolved within 2 days.

Table 1: Summary of included studies.

Of the 6 papers included, there were 3 randomized 
controlled trials, 1 clinical trial, 1 pilot clinical trial, and 1 ex-
vivo study. 

Five of the 6 studies involved surveys (Appendix 1); 3 
of the studies were entirely survey based. Only 1 of the 3 
survey-based studies surveyed children; the others surveyed 
parents or their care givers. Of the 6 studies, adverse effect 
was the primary outcome studied in only 1 study Duangthip, 
et al. [17]. In 3 investigations Clemens, et al. [16] Milgrom, 
et al. [19] and Vollu, et al. [21], the primary outcome studied 
was caries arrest, and not adverse effects of SDF. 

One trial compared SDF to glass ionomer restorations 
Vollu, et al. [21] and one trial used blue tinted water as a 
placebo Milgrom, et al. [19]. Three trials compared the use of 
SDF to no other treatments Clemens, et al. [16] Hiremath, et 
al. [18] and Rossi, et al. [20]. 

The adverse effects of SDF application were classified 
into i) Oral including tooth pain, ii) Staining, and iii) Systemic 
illness and toxicity.

Intraoral

In one study by Vollu, et al. [16] adverse effects reported 
by parents and caregivers were no different between the SDF 
treated group and those treated with atraumatic restorative 
treatment (ART). During the treatment appointment, the 
operator registered 24 events, (i.e., 29.4% from the SDF 

treated group and 33.3% from ART group). In this study, 
staining or mildly painful white lesions in the tongue or 
marginal gingiva were the more prevalent adverse events, 
which usually resolved within 2 days after treatment.

In the study by Duangthip, et al. [17] data was collected 
on adverse effects of SDF via parental questionnaires and 
self-reported information. This stratified randomized clinical 
trial included 888 children and 2260 carious surfaces. Similar 
number of parents (6.6%) reported tooth pain when SDF 
was placed or when saline was placed as a placebo. Transient 
gingival swelling (2.8%), and gingival bleaching (4.7%) were 
seldom reported, and if reported did not last beyond 2 days.
 
In the study by Milgrom, et al. [19] 1 child in a group of 
30 children treated with SDF was described as having a 
non-sore, non-irritated spot at the corner of the mouth, 
consistent with a silver burn, which resolved within 2 days. 
No participant in that group was identified with gingival or 
soft tissue stomatitis or ulcerative lesions. 

Staining

Tooth staining was the most reported side effect of SDF. 
The level of staining depended on the severity of caries, the 
concentration of the SDF, and/or the frequency with which 
the SDF was applied. In their study, Duangthip, et al. [17] 
reported that lesions in children receiving 38% SDF rather 
than 12% SDF as well as lesions treated semiannually rather 
than annually had a higher chance of becoming stained black. 

https://medwinpublishers.com/OAJDS/


Open Access Journal of Dental Sciences
6

Nanda S, et al. Systematic Review-Adverse Effects of Silver Diamine Fluoride. J Dental Sci 2022, 7(4): 
000352.

Copyright©  Nanda S, et al.

When compared with those treated with 12% SDF, lesions in 
children receiving 38% SDF had a higher chance of becoming 
stained black (odds ratio [OR], 3.29; 95%CI, 2.84 to 3.81; 
P<0.001). Lesions treated semiannually had a higher chance 
of becoming stained black than those treated annually (OR, 
1.69; 95%CI, 1.46 to 1.95; P<0.001).

In the conducted in Hongkong by Duangthip, et al. [17] 
surveys showed that parents were highly accepting of the 
results of SDF treatment on their children. Another study by 
Clemens, et al. [16] reported 86.6% agreement among the 
parents in terms of parental acceptance of SDF.

In a study by Hiremath, et al. [18] conducted on the effect 
of tooth staining by SDF on the psychological wellbeing of 
the HIV+ children pediatric patient and their acceptance of 
the staining, oral health and functional wellbeing dimensions 
were not significantly different at any of the follow ups, 
but emotional wellbeing scores were significantly poorer 
immediately following SDF application compared to 4 
months and baseline (P < 0.05). Most study subjects (85.7%) 
reported that they did not want to experience SDF again due 
to the discoloration and metallic taste. 

Systemic Illness and Toxicity

A stratified randomized review by Duangthip, et al. 
[17] including 888 kindergarten children, reported no cases 
of acute toxicity or systemic illness or related symptoms 
including vomiting and nausea. 

In the study by Milgrom, et al. [19] 2 out of 25 children 
reported adverse systemic effects: 1 child reported nausea, 
vomiting, stomachache, and diarrhea and 1 child reported 
nausea and stomachache. In the same study, 3 out of 26 of the 
placebo group participants reported similar symptoms and 
there were no statistically significant differences between the 
SDF and placebo groups. These symptoms were described as 
mild in severity, probably not related to the SDF application, 
and resolved within 48hrs of reporting. 

Risk of Bias

The risk of bias was determined to be low in only two of 
the randomized clinical trials Milgrom, et al. [19] Vollu, et al. 
[21]. In these studies, the operators and examiners had been 
calibrated and caregivers were followed up with calls and 
surveys up to two days post application. The study by Rossi, 
et al. [20] was an ex-vivo study and the study by Duangthip, 
et al. [17] was a stratified randomized clinical trial in which 
the adverse effects were based on self-reporting or surveys 
Hence the risk of bias was considered moderate in these two 
studies. Of the remaining two studies with a small sample 
size, one was a pilot study Hiremath, et al. [18] and the other 

Clemens, et al. [16] had a single examiner and the authors 
hypothesized that there may have been perceived pressure 
on the parents to respond positively. These two were 
considered at high risk for bias.

Discussion

There have been no systematic reviews to date with the 
primary aim of studying the adverse effects of SDF. However, 
several systematic reviews have studied caries prevention 
and arrest related to SDF, a few including adverse effects.

This review focuses on studies involving the adverse 
effects of SDF on the oral tissues, systemic health, and overall 
well-being of children and adolescents less than 18 years of 
age. The search was conducted on November 25, 2020, with 
no constraints on date of publication. The data was updated 
in February 2022, with no added significant findings.

In this review, we found the adverse reactions reported 
in the 6 trials were mild to moderate with few reactions. Even 
these were short-term and considered possibly unrelated 
to the application of SDF. The adverse events reported 
included tooth, gingiva, or tongue pain, gingival bleaching or 
swelling, mild diarrhea or stomachache, metallic taste, and 
discoloration. Tooth staining was the most reported adverse 
effect with an impact on parental acceptability and emotional 
quality of life of the child. Except for discoloration, adverse 
events resolved within a few days or by the time of follow up.

Intraoral and Tooth Pain

Two of the studies included in this review Milgrom, et 
al. [19] and Vollu, et al. [21] reported that any minor gingival 
irritation or sores resolved within 2 days. This is consistent 
with a prospective controlled clinical trial [22] conducted 
on the efficacy of a 38% SDF solution for caries reduction in 
425 six-year-old children in which small, reversible, mildly 
painful white lesions were found in the oral mucosa in 3 of 
the children through inadvertent contact with SDF solution. 
These reversible lesions disappeared within 48 hrs without 
treatment. In another prospective controlled clinical trial 
[23] conducted on 375 children, no side effects were noted. 
In a separate paper [24] highlighting the best evidence from 
systematic reviews and clinical trials on the use of SDF in 
children, the authors reported no children exhibited negative 
reactions to the treatment, nor adverse pulpal responses, and 
only 0.1 percent of children noted slight gingival irritation.

In another randomized clinical trial [25] 108 permanent 
first molars with deep occlusal cavitated carious lesions 
in 49 children, aged 6 through 9 years, were treated with 
SDF plus Potassium Iodide, SDF, and Resin Modified Glass 
Ionomer Cement. The study reported no clinically significant 
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differences in postoperative pain, clinical abscess or tooth 
vitality at 3 months, 6 months and one-year.

In summary, intraoral adverse reactions from SDF 
application are at most mild too moderate, and some of these 
were possibly unrelated to the application of SDF. Even these 
dental, gingival, or mucosal reactions resolved within 48 
hours.

Staining

The vast majority (76.3 %) of 38% SDF semiannually 
treated lesions were arrested and stained black at the 
30-month follow-up Duangthip, et al. [17]. This study, 
conducted in Hong Kong, determined that parents were 
highly accepting of the results of SDF treatment on their 
children. In one systematic review [26] conducted in 2018, 
parental acceptances with children’s dental appearance 
and dental health after 24 months of follow-up was similar 
between test and control groups [27]. In another study, [28] 
43 parents in the United States were surveyed. They were 
more concerned about the esthetic impact of SDF, and desired 
to understand the risks of alternative treatments. These US 
parents were more accepting of SDF treatment on posterior 
teeth as opposed to anterior teeth. Even for anterior teeth, if 
the alternate treatment was advanced behavior techniques 
such as sedation or general anesthesia, they would prefer SDF 
application. So, the geographic location, cultural differences, 
tooth selection, all appear to impact the response to the 
reported adverse esthetic effects (staining) of SDF.

In one of the survey studies Milgrom, et al. [19] included 
in this systematic review, HIV + children between the ages 
of 10 and 12 years reported that they did not want to 
experience SDF again since they were uncomfortable with 
the blackish discoloration and the metallic taste, and the 
authors recommended that SDF should be used with caution 
among HIV+ children as the black staining of the teeth could 
cause further emotional trauma. Two other studies Mei ML 
[29] also reported a temporary metallic taste or burning 
sensation.

In summary, tooth staining is the most reported adverse 
effect. This adverse aesthetic effect has an impact on parental 
acceptability and emotional quality of life of the child.

Systemic Illness and Toxicity

One study Duangthip, et al. [17] reported no systemic 
illness or acute toxicity including nausea, vomiting, or 
generalized discomfort, whereas one study Milgrom, et al. 
[19] reported a few cases of mild diarrhea or stomachache 
which resolved within 2-4 days. With regards to the toxic 
dose of fluoride, one study Duangthip, et al. [17] argued that 

at a minimum there is an eight-fold safety margin when SDF is 
applied to all teeth in a small child. This is consistent with the 
findings of an earlier systematic review [23] which dismissed 
the possibility of fluoride toxicity given that one drop of SDF 
which is enough to treat 6 teeth, contains approximately half 
the fluoride level of the smallest unit dose used for a fluoride 
varnish application. As regards the lethal dose of silver, if the 
sub-cutaneous route is taken as reference, there is a 380-fold 
safety margin if SDF is applied to all the teeth.

To summarize, SDF application is safe, and systemically, 
may at most cause mild illness or discomfort which resolves 
within 2 days.

Strength of Evidence

In this systematic review, we found only the study by 
Duangthip, et al. [17] was conducted with the primary aim 
of studying the adverse effects of SDF, either systemic or 
topical. Of the papers selected only half were randomized 
control trials.

In general, the most frequently downgraded domains 
were performance and detection bias (blinding of 
participants/personnel, calibration of examiners, or 
incomplete outcome data). Blinding in some of the studies 
could not be assured due to the dissimilarities of compared 
techniques and materials used (e.g., SDF and glass ionomer 
restoration). Only one of the six studies reported calibration 
of examiners. The studies conducted were not standardized 
in terms of assessment of adverse outcomes: some were 
surveys of parents or caregivers; one was a survey of the child 
undergoing SDF treatment, some were self-reported. If the 
symptoms were very mild, they may not have been observed 
or reported-thus leading to some under-reporting. At times, 
it was difficult to separate whether the adverse effects noted 
were due to the SDF or the disease itself.

A metanalysis was not possible due to the non-
homogeneity of study designs, methods, and reporting. Since 
trial reporting is heterogenous, the use of a standardized 
protocol for reporting SDF clinical trials with the primary aim 
of studying adverse effects of SDF application is necessary. 
The Consolidated Standards of Reporting Trials (CONSORT) 
Statement may be useful to prevent deficiencies during result 
dissemination [30]. 

Summary

Although SDF use in dentistry is not new, no systematic 
reviews have been compiled, analyzing the reported adverse 
effects of SDF in pediatric populations.
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Our review analyzed both systemic and topical adverse 
effects. In this review, we found the adverse reactions 
reported in the 6 trials were mild to moderate with few 
reactions, possibly unrelated to the application of SDF. Even 
these resolved within 2 days. Tooth staining was the most 
reported adverse effect with a related impact on emotional 
quality of life of the child and parental acceptability.

The results of this systematic review are clinically 
significant and may have a positive impact on the increased 
usage of SDF by informing dentists of the lack of potential 
adverse effects. This review may also help reassure patients 
and patients’ caregivers since the number and degree of 
adverse effects appear to be low. Finally, the review can help 
dentists plan the application of SDF to minimize potential 
adverse effects. This review should also be considered in the 
context of a comprehensive assessment of the potential public 
health impact of SDF. SDF application can be carried out as a 
non-aerosol-generating procedure and is a safe medicament 
in COVID times [31]. SDF application is fast, painless, and 
is a simple technique for children and clinicians, without 
requiring expensive dental equipment. Its use could safely 
and effectively reduce the high prevalence of early childhood 
caries [32].

Conclusion

Tooth staining is the most reported side-effect of SDF 
application. SDF does not cause serious systemic illness or 
oral trauma. The reports on oral pain and gingival injury are 
rare and transient, resolving within 48 hours. Based on the 
results of this systematic review, caries arrest treatment by 
SDF safe for children under 18 years of age.
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Appendix 1: Survey details
1. Clemens, et al. [16 ]
Questions related to adverse effects:
i. ease of application
ii. comfort with discoloration,
iii. pain-free application, and
iv. acceptability of taste to the child.
2. Duangthip, et al. [17]

Structured questionnaire related to demographics, 
information on adverse effects of SDF treatment—
including tooth or gum pain, gum swelling, gum bleaching 
(whiter in color), and systemic toxicity (nausea, vomiting, 
generalized discomfort)—was collected through a parental 
questionnaire within a week after SDF/placebo application 
at baseline and 6-, 12-, 18-, 24-, and 30-month follow-ups. 
Parents’ satisfaction with their children’s dental appearance 
and dental health was collected through a self-rated 
questionnaire at baseline and 18- and 30-month follow-ups.
3. Hiremath, et al. [18]
Children oral health impact profile (COHIP-SF) English 
version.
4. Milgrom, et al. [19]
Following questions were asked:
i. Has the child received medical care (including visit 
to ER, medical doctor, nurse or health care provider in last 
48 hours?
ii. Since the treatment, has the child experienced 
Nausea, vomiting, difficulty in swallowing or breathing, 
swelling around the lips or skin of the face, itchiness around 
the lips or skin or face, hives or rash or stomachache or 
diarrhea?
5. Vollu, et al. [21]
Interview was conducted to investigate burning in mouth, 
allergy, nausea, vomiting, altered taste of food, irritation of 
gums or mucosa, staining or bruising of the skin or into the 
mouth, and pain or tenderness in the teeth. Also, the interview 
ascertained if the child avoided smiling, or parental aesthetic 
concerns. Quality of life information was obtained using the 
B-ECOHIS questionnaire before and 15 days post-treatment.
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