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ABSTRACT
Aim: (1) Use of a cariogram to evaluate the caries risk
assessment in the students. (2) To evaluate the effectiveness
of chlorhexidine and fluoride varnish applications on
Streptococcus mutans at a 3-month follow-up.
Materials and methods: All the students of first year BDS of
MS Ramaiah Dental College were included in this study. Caries
risk assessment was done using a Cariogram and the students
were divided into moderate and low risk groups. Streptococcus
mutans count was assessed at baseline for both the groups.
Chlorhexidine and fluoride varnish application was done in the
moderate risk group at an interval of 1 week. After a period of
3 months, the Streptococcus mutans count was determined for
both the groups and the results statistically analyzed.
Results: A significant reduction in the Streptococcus mutans
count in the moderate risk group was seen at a 3 month
follow-up.
Conclusion: The combined use of both chlorhexidine and
fluoride varnish applications reduced the oral Streptococcus
mutans count to significantly low levels in the study group at the
3-month follow-up.
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INTRODUCTION
The conventional method of dealing with decay involves
detection of the carious lesions, followed by drilling and
filling.1 But it will most likely not prevent the lifelong
continuation of the disease process and will allow recurrent
decay necessitating further surgical intervention.2
There is now growing interest in utilizing models based
at early disease prevention. Measures of caries control
involve identifying the disease process and the risk factors.
Caries risk assessment (CRA) is the process of collecting
data regarding various factors (e.g. bacterial level) and
indicators (e.g. previous caries experience) to predict caries
activity in the immediate future.3
Cariogram is a caries risk predictor model that has been
developed to describe and calculate the individual caries
risk profile.4 This computer-based program indicates the
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chance an individual has of avoiding caries in the near future
and expresses this graphically.
Caries progression, especially in its initial clinical stages,
may be slowed down by the use of fluorides. Fluoride
varnish enhances remineralization5 because the quantities
of calcium and phosphate lost can be replaced in the form
of fluorapatite.6
Isolated use of fluoride is insufficient to prevent
progressive mineral loss and lesion formation.7 To control
plaque formation and reduce its acidogenicity and to
increase the possibility of remineralizing, some recommend
the concomitant use of chlorhexidine.8 Chlorhexidine is a
bisbiguanide and has been proved to be a potent
chemotherapeutic agent against Streptococcus mutans9 with
antibacterial, anticariogenic and remineralizing actions and
few toxic effects.10,11 A variety of methods for delivering
chlorhexidine in the form of mouthrinses,12 gels13 or
dentifrices14 has been tried. Chlorhexidine varnish was
developed to prolong the contact with the teeth and to
provide sustained release of the agent.15 The application of
a chlorhexidine varnish was successful in reducing oral
MS16,17 and thus caries.18
Fluoride and chlorhexidine form a powerful
combination: The fluoride acts to protect the hard tissues,
while the chlorhexidine reduces bacterial pathogens in the
saliva and dental plaque.19,20
Very few studies are available among the young adult
Indian population which test the efficacy of the combined
action of chlorhexidine and fluoride varnish application in
reducing the Streptococcus mutans count.
AIM OF THE STUDY
1. Use of a Cariogram to evaluate the caries risk assessment
in the students.
2. To evaluate the effectiveness of chlorhexidine and
fluoride varnish applications on Streptococcus mutans
at a 3-month follow-up.
MATERIALS AND METHODS
All the students of first year BDS, i.e. a total of 60 students
were included in this study. Written informed consent was
obtained from the students. They were examined and were
interviewed at baseline about their general health, dietary
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habits and use of fluoride supplements. Past caries
experience was recorded based on the DMFT index. Plaque
was assessed using Silness and Loe Plaque index21 followed
by salivary examination.
Salivary Examination
Students were given clear instructions to refrain from eating
1 hour before the collection of saliva. They were asked to
chew a block of paraffin wax for 5 minutes, and the
accumulated saliva was collected into a sterilized measuring
cup and was measured. One milliliter of saliva was
transferred to a labelled sterile test tube containing 4 ml of
transport media (thioglycollate media) and immediately
transported to the lab for processing. The saliva sample was
serially diluted up to 10-3 dilutions using sterile saline
(0.85% NaCl). 0.1 ml of the suitable dilutions was
aseptically plated onto pre-solidified mitis salivarius
Bacitracin (MSB) agar for the cultivation of Streptococcus
mutans and MRS agar for Lactobacillus respectively. All
the counts were reported as colony forming units per ml.
Lactobacillus count test was done only to obtain the caries
risk assessment according to the Cariogram. The information
was fed into the Cariogram software. Based on the
Cariogram profiles, there were no students in the high risk
group. The number of students in the low risk group were
30 and, in the moderate risk group, 26 in accordance with
chance of avoiding caries. Four students left the course.
The students in the moderate risk group were selected for
chlorhexidine and fluoride varnish application.
Chlorhexidine Varnish Application
The teeth were isolated using cotton rolls and dried. A thin
coat of varnish (Cervitec Ivoclar Vivadent) was applied by
means of a suitable brush; in the proximal surfaces varnish
was applied using floss and left for 30 seconds. The students
were asked to refrain from eating and drinking for 3 hours
and were recalled after a week for fluoride application.
Fluoride Varnish Application
After prophylaxis, teeth were dried but not isolated with
cotton rolls as varnish being sticky has a tendency to stick
to cotton. A total of 0.3 to 0.5 ml of varnish (Duraphat)
equivalent to 6.9 to 11.5 mg fluoride was required to cover
the full dentition. The application was done first on lower
arch and then on upper arch with the help of single tufted
brush starting with the proximal surface. The students were
made to sit with their mouth open for 4 minutes before
spitting to let varnish set on teeth. The students were asked
to refrain from eating and drinking for 1 hour.

After a period of 3 months, the Streptococcus mutans
count was determined for both the groups as previously
mentioned and the results statistically analyzed.
STATISTICAL ANALYSIS
The statistical software namely SAS 9.2, SPSS 15.0, Stata
10.1, MedCalc 9.0.1, Systat 12.0 and R environment ver.
2.11.1 were used for the analysis of the data. Descriptive
statistical analysis has been carried out in the present study.
Results on categorical measurements are presented in
number (%). Significance is assessed at 5% level of
significance and 95% confidence interval. Student t-test
(unpaired) was used to find the statistically significant
difference between moderate and low risk and student
t-test (paired) for significance between baseline and
follow-up.
RESULTS
Table 1 and Figure 1 represent the comparative evaluation
of Streptococcus mutans count in the both the risk groups, a
significant reduction in the Streptococcus mutans count in
the moderate risk group was seen at a 3-month follow-up.
DISCUSSION
Streptococcus mutans induces mineral loss due to its strong
adhesion to the tooth surface and acid production resulting
from the fermentation of carbohydrates, which keep local
pH low.22 Therefore, reducing the levels of this microorganism in the oral cavity seems to be crucial for controlling
caries.
A significant reduction in the Streptococcus mutans
count was observed at the 3-month follow-up (see Table 1
and Fig. 1). A similar observation was made by Ogaard et
al who showed that combined use of an antibacterial varnish
and a fluoride varnish is more efficacious in averting new
carious lesions.19
The use of fluoride varnish with chlorhexidine seems to
create a favorable environment for remineralizing incipient
lesions. 23 Chlorhexidine acts by damaging the cell
membrane of prokaryotes and by disrupting the cytoplasmatic constituents. Cell death occurs due to the rapid
accumulation of metal ions inside the cells as they become
more permeable.24 Its effectiveness is attributed to its
substantivity, which is facilitated by its adsorption onto tooth
surfaces, pellicle, plaque and mucous membranes.25 With a
smaller drop in pH in plaque and the availability of fluoride
ions released by the fluoridated varnish, there would be
mineral replacement in the enamel in the form of
fluorapatite.8 The combination of the two cariostatic agents
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3-month follow-up. Therefore, this treatment modality could
be incorporated in our clinical practice as an effective
method for controlling the caries risk especially for patients
who fall under high or moderate risk of developing dental
caries.
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Fig. 1: Comparative evaluation of Streptococcus mutans count
(CFU/ml) in moderate risk and low risk patients (×104 CFU/ml)

Table 1: Comparative evaluation of Streptococcus mutans count
CFU(CFU/ml) in moderate risk and low risk patients (×104 CFU/ml)

Baseline
Follow-up
change(%)
p-value

Moderate risk

Low risk

p-value

44.72 ± 19.42
2.70 ± 1.14
93.9%
<0.001**

2.13 ± 1.42
2.04 ± 1.43
3.75%
0.023

<0.001*
0.067+
—
—

+

Suggestive significance (p-value: 0.05 < p < 0.10); *Moderately
significant (p-value: 0.01 < p < 0.05); **Strongly significant (p-value:
p < 0.01)

prevented the significant fall in pH than when the same
substances were used individually.26 In addition, another
in vivo research found that the combination resulted in less
mineral loss from the enamel after 4 weeks of unaltered
plaque accumulation, than the isolated use of fluoride or
chlorhexidine.27
Another study observed that a fluoride varnish (Fluor
Protector) and flouride/chlorhexidine varnish (Cervitec)
exerted prolonged antibacterial effect on S. mutans and
S. sobrinus biofilms.28 A systematic review on the effect of
chlorhexidine on root caries concluded that chlorhexidine
varnish may provide beneficial effects in patients in need
of special care specifically in the absence of regular
professional tooth cleaning and oral hygiene instructions.29
There are a few disadvantages with both these varnishes
like bitter taste and some esthetical discomfort in anterior
teeth due to the temporary peeling off of the varnish.30
Further studies involving a larger sample size and a
longer follow-up period can give us a true picture about the
efficacy of this combination therapy in an Indian scenario.
CONCLUSION
Within the limitations of the present study, it was observed
that the combined use of both chlorhexidine and fluoride
varnish applications reduced the oral Streptococcus mutans
count to significantly low levels in the study group at the
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