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Introduction

Dental caries is a multifactorial condition 
that is the most prevalent oral disease 
globally. It  arises from the interaction 
of cariogenic bacteria, a diet high in 
fermentable sugars and individual 
susceptibility. Early reversible enamel 
demineralisation is seen clinically as a 
white spot in the enamel. Early diagnosis 
and effective management present 
significant challenges in dentistry 
particularly in vulnerable populations. 
A number of cariostatic agents are able 
to promote enamel remineralisation 
and halt lesion progression. These 
include silver diamine fluoride (SDF), 
conventional fluoride and xylitol. 

This randomised clinical trial aims 
to analyse the effectiveness of a 2% 
chlorhexidine and 5% xylitol (VCX) 
varnish compared to a 30% SDF solution 
in treating initial dental caries lesions. 

Materials

Five to six-year-old children with at 
least one active initial caries lesions 
(International Caries Detection and 
Assessment System (ICDAS-II) Scores 1 
and 2) were included from public schools 
in in Jequié, Bahia, Brazil. Exclusions 
from the study were allergies to silver, 
rosin, fluorine, chlorhexidine, xylitol or 
vehicles used in cariostatic formulations; 
those on antibiotics within three months 
prior; systemic medication treatment; 
pulp impairment; syndromes and 
mental disorders. 

Sample calculation was based on dental 
caries prevalence of 46.3% among five-
year olds from a 2019 survey in Jequié, 
Bahia. 35 individuals per group were 
needed, totalling 105 participants. 

Participants received supervised 
toothbrushing with 1500ppm fluoride 
toothpaste. After diagnosis confirmation 
from the examination, cariostatic 
agents were applied.  No significant 
differences were observed at baseline in 
regards to number of initial lesions per 
child, reported oral hygiene habits or 
previous fluoride exposure. All carious 
surfaces (ICDAS-II Score 1 to 6) received 
treatment using a microbrush with soft 
tissue protected by petroleum jelly. Both 
30% silver diamine fluoride (Cariostop 
®) and chlorhexidine-xylitol varnish 
(Fórmula and Ação®) were applied after 
drying the surface with compressed 
air. Participants were advised to avoid 
eating for one hour post-application and 
choose liquid or semi-solid foods for the 
remainder of the day. 

Randomisation was performed with 
Group 1 (G1)- varnish based on 2% 
chlorhexidine and 5% xylitol (n=35), 
Group 2 (G2)- 30% silver diamine fluoride 
(n=35), Group 3 (G3)- untreated control 
(n=35).  Data was collected at baseline 
at the time of the intervention (T0) and 
again at 90-100 days later (T1). The 
study was single blind with participants 
unaware of the group assignments. The 
control group had no intervention. 

Results

One hundred and five children were 
selected and of this, 87 were present 
at both T0 and T1. 29 were in Group 1 
(VCX- Fórmula and Ação®), 29 in Group 
2 (SDF- Cariostop ®) and 29 in Group 3 
(control). Loss of participants was due 
to attrition, students changing schools, 
shifts or cities during the study. The 
mean age was six years (±0.6) with 1071 
active caries lesions (ICDAS-II Score 1 to 
6). Seven hundred and two lesions had 
Scores 1 and 2. 

The SDF solution was effective in 
significantly reducing the mean ICDAS-II  
Score 2 from 7.9 to 4.9 from T0 to T1. 
In the treatment groups, a reduction 
was observed in ICDAS-II Score 2 and 
an increase in ICDAS-II  Score 1. The 
reduction of surfaces classified as Score 
2 was only statistically significant for 
those treated with SDF. In G1, surfaces 
classified as Score 2 reduced from 224 
(7.0%) to 188 (6.0%). In G2, the reduction 
went from 177 (5.2%) to 114 (3.4%). In 
G3, there was an increase in Score 2 from 
207 (6.1%) to 211 (6.3%) and a reduction 
in Score 1 of 39 (1.1%) to 26 (0.8%). Table 
1 shows all carious lesions and changes 
in scores between T0-T1 for all groups. 

Discussion

Dental caries is a persisting public issue. 
SDF is well established for treating 
dental caries particularly effective 
economical option in paediatric patients 
with limited access to dental care. 
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Studies show high retention rates of 
treated lesion after nine months. SDF is 
antibacterial and remineralising. 

This RCT demonstrated both 
formulations effectively addressed white 
spot lesions classified ICDAS-II  Score 2, 
but SDF was more superior. SDF forms 
calcium fluoride on enamel, which 
enhances remineralisation and increases 
resistance to acid attacks. It also 
increases microhardness of the enamel. 

SDF can darken treated tooth surfaces 
which is due to oxidation of ionic silver 
and causes aesthetic concerns. Xylitol 
reduces enamel demineralisation. 
Chlorhexidine has antimicrobial 
properties against Streptococcus 
mutans reducing plaque and caries 
incidence. Both chlorhexidine and xylitol 
cause some staining but this can be 
treated and chlorhexidine has minimal 
long-term toxicity. 

 

This study has some limitations including 
the darkening of the lesion from SDF 
which may influence the interpretation 
of ICDAS-II. Longer observation periods 
are recommended to explore the 
ICDAS-II progression or arrest over time. 
Chlorhexidine-xylitol varnish may offer a 
more aesthetically acceptable alternative 
for managing early- stage caries. The 
control group showed the importance of 
early intervention given that there was 
worsening within the 100 day period. 

Future studies could also incorporate 
the use of Quantitative Light- induced 
Fluorescence (QLF) or DIAGNOdent 
which may help with more objective 
assessments of diagnostic and  
lesion activity. 

Conclusion

The results of this study show that 
both chlorhexidine (2%) and xylitol 
(5%) varnish and silver diamine fluoride 
solution reduce carious lesions.  The use 
of SDF is effective in caries management, 
but is limited due to aesthetic  issues and 
VCX is a promising alternative, however 
further studies are required to improve 
application protocols that are clinically 
effective in the management of early 
dental caries.
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ICDAS G1-VCX G2-SDF G3-Control

TO T1 TO T1 TO T1

n % n % N % n % N % n %

ICDAS 0 2838 88.9 2782 88.9 3087 89.9 3079 90.7 3058 89.8 3030 89.9

ICDAS 1 37 1.1 1.1 18 0.5 41 1.2 39 1.1 26 0.8

ICDAS 2 224 7.0 188 6.0 177 5.2 114 3.4 207 6.1 211 6.3

ICDAS 3 1.2 36 1.2 34 1.0 36 1.1 39 1.1 1.2

ICDAS 4 6 0.2 6 0.2 13 0.4 16 0.5 9 0.3 11 0.3

ICDAS 5 46 1.5 48 1.5 43 1.3 46 1.4 1.0 33 1.0

ICDAS 6 32 1.1 1.1 60 1.7 63 1.9 19 0.6 19 0.6

TABLE 1: Frequency of ICDAS-II of dental surfaces, according to groups before (T0) and 
after (T1) intervention. Jequié-BA, 2024.
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1. B
2. C
3. D
4. C
5. C
6. C
7. C
8. B
9. C
10. B 
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March 2026 answers

1. What proportion of subjects had 
ICDAS-II Score 2 in group 2 (SDF) at 
T0?
        a)	 3.4%
        b)	 5.2%
        c)	 6.1%
        d)	 7.0%

2. Use of QLF would help in the 
study of early carious lesions as:
        a)	 It would make lesion 
                 activity assessment more        
                 objective
        b)	 It can help remineralise 
	 the early carious lesion
        c)	 It can improve the 
	 outcome of the 
	 remineralisation agent
        d)	 It is more accurate than 	
	 DIAGNOdent

3. Exclusion criteria included 
antibiotic use within six months. 
TRUE or FALSE

4. The number of participants per 
group at T1 was:
        a)	 35
        b)	 30
        c)	 29
        d)	 26 

5. In this study of 100 days of ICDAS-
II Score I and II lesions, 
        a)	 VCX was shown to be more 
	 superior than SDF in 
	 remineralising lesions
        b)	 SDF was shown to be 
	 similar to VCX in 	
	 remineralising lesions
        c)	 SDF was shown to be more 
	 superior than VCX in 
	 remineralising lesions
        d)	 SDF was shown to be 
	 similar to fluoride in 
	 remineralising lesions

6. Loss of participants was due to:
        a)	 Too large a number of 
	 students
        b)	 Development of allergies
        c)	 Poor oral hygiene
        d)	 Students moving cities

7. Group 3 ( control) had an increase 
in ICDAS-II Score 2 lesions at T1. 
TRUE or FALSE

8. What concentration of fluoride 
toothpaste did the students use?
        a)	 500ppm
        b)	 900ppm
        c)	 1000ppm
        d)	 1500ppm

9. The total number of ICDAS-II Score 
1 and 2 lesions for all participants 
was:
        a)	 177
        b)	 224
        c)	 702
        d)	 1071

10. The concentration of the xylitol 
varnish was:
        a)	 2%
        b)	 5%
        c)	 30%
        d)	 46%

Questions

As PSA Insurance marks 100 years of 
supporting Victorian dentists and dental 
practices in 2026, we continue to work 
alongside the profession to help identify 
and address the risks that matter most.

A common challenge for many practices 
is that insurance arrangements evolve 
gradually over time. Policies are added 
as needs arise, often resulting in a mix 
of covers, renewal dates, and insurers 
that are not always aligned. While each 
policy may serve a purpose, the overall 
program can become fragmented, 
making it difficult to clearly understand 
what is covered, and just as importantly, 
what may not be.

A well-structured insurance program 
goes beyond holding a collection of 
individual policies. It is a coordinated 
approach that ensures all key risks 
(clinical, operational, financial, and 
digital) are considered together, regularly 
reviewed, and aligned with how your 
practice operates today.

In practical terms, this often includes:
•	 Consolidating policies under a 

tailored Practice Insurance Package 
•	 Aligning renewal dates to create a 

single, focused review point each 
year 

•	 Regularly reassessing sums insured 
to reflect current replacement 
values 

•	 Reviewing cover in line with 
business changes such as new 
equipment, staff, or services 

Bringing policies together at renewal 
not only assists with keeping on top 
of upcoming renewal dates, but also 
allows you to assess the total cost and 
value of your insurance program in one 
view, an important consideration when 
comparing options in a changing market.

A tailored Practice Insurance Package 
can combine various insurance covers 
depending on your business needs and 
risks. It can include Business Insurance, 
to help protect your premises, fit-out, 
and essential equipment against insured 
events such as fire, storm, and theft. If 
the unexpected occurs, the priority is not 
just recovery, but the ability to return 
to operation quickly and with minimal 
disruption to patients and revenue.

Within this structure, protection of your 
physical assets remains fundamental. 
Cover for your building (if owned), along 
with your contents, including dental 
equipment, tools, and stock, helps 
ensure that damage, theft, or accidental 
loss does not result in significant out-
of-pocket costs. Given the reliance on 
specialised equipment, even a single 
failure can interrupt your ability to 
deliver care. Machinery Breakdown 
Insurance provides cover for the repair or 
replacement of key equipment following 
sudden and unexpected failure.

An often-overlooked aspect of this 
protection is ensuring assets are insured 
for the correct value. Underinsurance 
can significantly reduce claim outcomes, 

particularly where policy conditions 
apply. Engaging an independent 
surveyor or regularly reviewing supplier 
replacement costs can help ensure your 
sums insured remain accurate. 

However, the impact of an insured event 
is rarely limited to physical damage 
alone. If your practice is forced to close 
temporarily, the financial consequences 
can escalate quickly. Business 
Interruption Insurance is designed to 
replace lost income and cover ongoing 
expenses such as rent, loan repayments, 
and wages during downtime.

Determining the appropriate level 
of cover can be complex. Through 
consultation with your broker, 
providing up to date information on 
your revenue, cost base and expected 
recovery period is particularly valuable, 
helping ensure indemnity periods 
and sums insured are sufficient in the 
unfortunate event of a claim.

Increasingly, risks are not just physical 
but digital. Dental practices hold 
highly sensitive patient information, 
making them a target for cybercrime. 
A cyber incident can lead to data 
breaches, regulatory implications, 
reputational damage, and operational 
disruption. Cyber Insurance plays an 
important role in helping practices 
respond effectively, supporting incident 
response, recovery costs, and associated 
business interruption.

Dental Practice Insurance:  
What Your Practice Should Have in Place
Running a modern dental practice involves far more than delivering 
excellent patient care. Today’s practices operate in a complex risk 
environment shaped by evolving technology, regulatory requirements, 
and rising patient expectations. Ensuring your insurance program keeps 
pace with these changes is critical to protecting both your practice and 
your livelihood. 
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