The use of chlorhexidine varnishes in children: what is out there?
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INTRODUCTION

ABSTRACT

The effect of innovative preventive measures in children highly
infected with Mutans Streptococci is raising a significant impact in
Pediatric Dentistry. Chlorhexidine varnishes are among the
techniques in preventive dental research. The purpose of this paper is
to introduce three chlorhexidine varnishes that are available in the
world's market today and to illustrate the step-by-step procedure for
its use in children, as well as its advantages and disadvantages.
Chlorhexidine varnishes will soon be highly considered worldwide in
combination with already established preventive methods against the
development of dental caries in children.
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RESUMO

O efeito de medidas preventivas inovadoras em criangas altamente
infectadas com Streptococcus Mutans esta levantando um impacto
significativo em Odontopediatria. Vernizes de clorexidina estdo entre
os materiais na pesquisa odontoldgica preventiva. O objetivo deste
trabalho ¢é introduzir trés vernizes de clorexidina que estdo
disponiveis no mercado mundial atual e destacar o procedimento
passo a passo para a sua utilizagdo em criangas, bem como suas
vantagens e desvantagens. Vernizes de clorexidina em breve serdo
altamente considerados a nivel mundial, em combinagdo com os ja
estabelecidos métodos preventivos contra o desenvolvimento de carie
dental em criangas.
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preventive dentistry. This vehicle was safe
in humans, compatible with CHX and able to

The increasing emphasis on the
promotion of health has led to a growing
interest in utilizing models based at early
disease prevention. It is of unanimous
knowledge that the etiology of dental caries
is multifactorial, and that will not occur
without the presence of the microorganism.
The cariogenic bacteria Mutans
Streptococcus (MS) plays a major role in the
course of this diseasel. Thus, the
suppression and stabilization of MS to non-
pathogenic levels for longer periods is of
vital importance in the prevention of dental
caries®. Nevertheless, it seems to be difficult
to decrease MS in caries-active patients. For
this purpose, several antimicrobial agents
have been introduced in preventive
regimens®. Chlorhexidine (CHX) has been
proved to be the most potent
chemotherapeutic agent against MS and
dental caries®. A number of studies have
used a variety of methods for delivering
chlorhexidine in mouthrinses®, gels?, or
dentifrices® for caries prevention.

In 1985, Balanyk and Sandham’
developed a CHX-containing antibacterial
varnish that brought a new concept into

release the chemotherapeutic agent into the
oral environment at low but bactericidal
levels for approximately two weeks. This
sustained release CHX varnish was proven
to be successful at suppressing MS for
prolonged periods and more effective than
other CHX vehicles.® In addition to the
property of slow-release, the enhanced
suppressive effect of varnish on the MS
colonization is likely due to the prolonged
contact time between CHX and teeth®°,

According to Shaeken et al.'!, the
anticaries effect of the CHX varnishes is
believed to consist of the reduced
cariogenicity of dental biofilm after the
suppression of MS, due to the high
sensitivity of this microorganism to the
CHX?.

Several studies have reported that the
application of a CHX varnish was successful
in reducing oral MS%191%1% and caries
increment.'>!® With a number of long-term
controlled clinical trials being performed all
around the world, CHX varnishes may soon
be highly considered in combination with
already established preventive methods
against the development of dental caries.
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Based on the existing literature, the
purpose of this paper is to review current
information regarding the utilization of three
different CHX varnishes that are available in
the world's market today and to illustrate
the step-by-step procedure for its use in
children.

LITERATURE REVIEW

Efficacy in MS reduction/ Antimicrobial
activity

Numerous studies demonstrate the
effect of CHX varnishes in the suppression of
MS in saliva and dental biofilm®0:12-14.17,
Nevertheless, the extent of this suppression
depends of the concentration and frequency
of exposure to CHX!. Several authors
reported that after use of CHX in the form of
varnish, bacterial growth can be supported
for three months or more®18,

Schaeken et al.'® tested the effect of
several CHX concentrations (0%, 10%,
20%, 40%) within the wvarnish and
concluded that the optimal concentration for
this varnish was approximately 40%. In
1989, Schaeken and de Haan'® treated
twelve subjects with a 50% CHX varnish
once or twice within one week and a
significant suppression of MS was found in
the interdental biofilm until the fourth week.
In addition, the saliva samples showed MS
suppression for the entire experimental
period approximately 6 weeks. On the other
hand, Schaeken et al.’ proved that a single
application of a 40% CHX varnish with a
reduced contact time of 15 minutes was
sufficient to achieve a long-term suppression
of MS levels in interproximal dental biofilm
until 16 weeks. Ie and Schaeken!? analyzed
the effects of one or two applications of 40%
of CHX varnish on the numbers of MS in
human dental fissure biofilm from molar and
premolar teeth. According to their findings,
a stronger suppression of MS can be
obtained after repeated treatment with 40%
CHX varnish, particularly for premolars.

Placement of fixed orthodontic
appliances is normally followed by an
increase in oral colonization by MS
concomitant with an elevated risk for the
development of dental caries'®. Eronat and
Alpdz*° evaluated the efficiency of a 1%
chlorhexidine-containing varnish on the
levels of MS in saliva of patients with fixed
orthodontic appliance. The results from their
study suggested that 1% CHX varnish
reduced salivary MS levels for 1-month
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period and that the application should be
repeated every 3 months to get antibacterial
effect. Sandham et al.?! also indicated that
CHX varnish was also effective in
suppressing MS levels for long periods in
child orthodontic patients, with a significant
reduction of MS counts until three months of
post-treatment.

From a brief microbiologic perspective,
after intensive treatment, CHX varnish Kkills
all bacteria on the treated surface of the
teeth. After a few hours, the surface of teeth
will be recolonized by a range of bacteria
which adhere from the saliva and start to
multiply. Species of bacteria that are less
sensitive to CHX, such as oralis streptococci,
have the best chance to multiply. In
contrast, within the streptococci group, the
MS are the most sensitive to CHX.
Therefore, CHX varnish causes a shift in the
oral microflora and, consequently, the
selective suppression of MS. Other species
takes the place of MS in the ecosystem, thus
long-term reduction in the counts of MS in
biofilm leads to a noticeable reduction in
caries incidence!!.

Caries prevention

Joharji and Adenubi*®* evaluated the
prevention of pit and fissure caries using a
1% CHX varnish during a period of nine
months. Their results concluded that the
application of the antimicrobial varnish on
occlusal surfaces of permanent molars
significantly reduced the development of
fissure caries. Similar findings were
confirmed by Bratthall et al.® and Araujo et
al.'®* showing that occlusal fissures of
permanent molars treated with CHX varnish
developed significantly less carious lesions
in a two-year period.

Recently, Baca et a demonstrated
that  schoolchildren in three-monthly
applications of 1% CHX varnish with no
decayed or filled primary teeth at baseline
showed a significantly lower incidence of
caries lesions in primary molars (at 24
months) compared with a control group.

On the other hand, a study performed
using 40% CHX varnish in a population with
low caries prevalence demonstrated no
caries-reducing effect on occlusal surfaces in
recently erupted permanent molars?.
Furthermore, Twetman®® in a review of the
effect of the antibacterial methods
concluded that the use of CHX varnishes for
the prevention of caries in high-risk subjects
has inconclusive evidence. This author
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suggested that the antibacterial treatments
should always be accompanied by other
preventive measures in caries-active
children.

The utilization of CHX varnish in Early
Childhood Caries (ECC)

ECC is a particularly virulent form of
dental caries characterized by an over-
whelming infectious challenge, with MS
being the most likely causative agent. This
bacterial accumulation is most often
associated with inappropriate bottle habit or
nocturnal bottle and breast-feeding
practices, which plays a critical role in the
early acquisition and clinical expression of
this infection?®. Furthermore, deleterious
feedings practices in conjunction with
inadequate oral hygiene practices have also
been described as responsible for MS
proliferation. According to Berkowitz?’/, the
elevated of levels MS in ECC children
regularly exceeded 30% of the cultivable
biofilm.

Treatment of ECC is generally restricted
to early extraction of teeth and
comprehensive restorative procedures with
recommendations regarding improvement of
dietary and feeding habits®®. However,
restorative dentistry has little impact on oral
levels of MS?® . In addition, apparently, the
available fluoride therapies do not give
sufficient protection to high active-caries
individuals®®, such as those diagnosed with
ECC. Since there is considerable evidence
that children who experience ECC continue
to be at high risk for new lesions in later
years, it seems reasonable that additional
antimicrobial therapies are necessary to
modify the course of the disease and to
prevent the future development of carious
lesions in children who experienced ECC*°.

There is one study in the literature that
demonstrated the efficacy of CHX varnish in
the prevention of the ECC*'. According to
their results, the DMFS scores were
significantly lower in a group of children that
were treated with 3-mothly applications of
CHX varnish when compared to a control
group. However, there are no studies in the
literature using CHX varnish in youngsters
being treated for ECC and highly susceptible
to new carious lesions.

The use of CHX varnish is suitable and
safe for very young child. The amount used
is smaller than that for use of gel or
mouthrinses and also does not rely on
patient compliance. It also should be

Galganny-Almeida et al.

stressed that CHX varnishes are of
significant benefit, because reduce costs and
causes less trauma to the young child by
early prevention of dental caries®?.

Types of CHX varnish

For antimicrobial therapy against MS,

treatments for professional and for home
use are available commercially. Three types
of CHX varnishes are available in the
market:
1. Cervitec® (Ivoclar/Vivadent AG, Schaan,
Liechtenstein) (Figure 1) is a 1% CHX and
1% thymol formulation in a viscous
polyvinyl butyral base, in addition to < 41%
ethanol and < 50% ethyl acetate contents.
Each milliliter of varnish contains 10 mg of
CHX. Cervitec® is marketed by
Ivoclar/Vivadent and it is supplied in a box
containing 7 bottles, which includes a supply
of 50 applicators "Vivabrushes" and 2
handles. Each bottle contains 1.5 ml of the
varnish.

Carvitec™
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Figure 1. Cervitec® ( Ivoclar/Vivadent AG,
Schaan, Liechtenstein).

2. EC40® (Biodent BV, Nijmegen, The
Netherlands) (Figure 2) is a highly
supersaturated solution of CHX diacetate in
alcohol which is stabilized by sandarac, a
naturally occurring resin. The concentration
of CHX diacetate in EC40® is 35%, in
addition to 27% sandarac and 37% ethanol.
EC40® is supplied in a box with 10
cartridges. Each EC40® cartridge contains
1.5 ml of varnish.

BioC® (Biodent BV, Nijmegen, The
Netherlands) (Figure 3) is a solution of CHX
diacetate in alcohol. The solution is too
stabilized by sandarac that also has an
antimicrobial potential. The percentage
composition of CHX diacetate in BioC® is
20%, in addition to 37% sandarac and 43%
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ethanol. BioC® is delivered in handy plastic
syringes. The box containing 4 syringes of
1.2 ml.

Figure 2. EC40® (Biodent BV, Nijmegen, The
Netherlands).

Figure 3. BioC® (Biodent BV, Nijmegen, The
Netherlands).

Frequency of CHX varnish application

Caries risk assessment is a critical step
in the frequency of CHX varnish application.
According to Messer®?, numerous factors
must be identified for the appropriate
classification of children into risk groups
such as "high", "moderate", and "low" caries
risk. In high risk children, the CHX varnish
application should be more frequent than
those with moderate or low caries risk.
However, there is no protocol of frequency
application in the reviewed literature.
Fennis-le et al.®* analyzed a group of
children who received treatment with EC40®
in addition to the standard treatment, which
also included a chlorhexidine application
every six months. After a period of three
years, it was found that EC40® had a 35%
caries reduction in addition to that achieved
by six-monthly chlorhexidine applications
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alone. Moreover, Twetman and Peterson 3

evaluated proximal caries incidence and
progression in schoolchildren at high risk.
Cervitec® was applied three times within a
two-week period. The results of their study
showed an appreciable reduction in caries
incidence and progression. In a prospective
clinical trial carried out by Galganny-Almeida
et al. (2004) with Brazillian children
diagnosed with ECC, three-monthly
Cervitec® varnish applications demonstrated
a 43% reduction in caries in the varnish
group when compared to a group receiving
three-monthly fluoride applications alone*.

Step-by-step CHX varnish  application
procedure
The most important aspects of

treatment with CHX varnish are summarized
in Table 1. The varnishes must be applied by

a dentist or dental hygienist.
Table 1. Recommended treatment regimen by
manufacturer

o Clean tooth surfaces thoroughly
(prophylaxis with gauze, toothbrush or
professional);

e Dry with cotton rolls and air syringe,
however area does not have to be
completely dry;

e Apply a thin coat of varnish by means
of a suitable brush; in proximal
surfaces with closed contact, the
varnish is best applied with dental floss
(Figure 3);

e Remove cotton rolls after 30 seconds;
e Do not ask the patient to rinse the
mouth;

 Recomendations. After the application
of the varnish (Figure 4), patients
should be asked to refrain from eating
and drinking for 3 hours, toothbrushing
for 24 hours and flossing in treated
areas for 3 days.

Cervitec®

e The dentition is cleaned; in principle

EC40°® plague does not have to be removed;

e Apply a thin layer of varnish using a
carpule syringe; this prevents excess
varnish;

* Treat the location for which caries has
a predilection. It is not necessary to
treat all surfaces;

e The varnish can be left in place after
application or can be removed after 10-
15 minutes. The patient can also brush
off the varnish at home.

Indications

1. Reduce bacterial activity®.

2. Inhibit demineralization of
structure®®.

3. Protection of enamel and dentin
(Protection of exposed root surfaces and
treatment in the hypersensitivity of the
cervical areas of tooth structure)®.

tooth



Advantages
1. Ease of application??.
2. Patient compliance is assured®® 29,

3. Children readily accept CHX
varnishes?!?2,

4. CHX varnishes are highly concentrated in
their active content, therefore small

amounts of CHX varnish when professionally
applied to the teeth is sufficient to reduce
high titers of MS for long periods'®.

5. The cumulative dose of CHX in the
varnish is lower than repeated rinsing with
CHX mouthrinse. As a result, the common
side effects of tooth staining and loss of
taste can be avoided*.

6. The local irritation of the oral mucosa is
common in the frequent use of CHX;
however avoidance of the varnish
application to the soft tissue minimizes
irritation to the oral mucosa®®.

igure 4. Chlorhexidine varnish application.

Figure 5. Final aspect of the chlorhexidine
varnish application.

Disadvantages

1. The cost for CHX varnish is increased
compared with other types of CHX
delivery systems.

2. Bitter taste’.

3. Some aesthetical discomfort, when
anterior teeth are treated with varnish
due to temporary peeling of the varnish®.

Toxicity and Ingestion

Galganny-Almeida et al.

To date there are no reports of serious
side effects with the use of CHX varnish.?
The reduction of these side effects could be
most probably attributed to the Ilow
frequency of application of the CHX varnish
when compared to other methods such as
mouthrinses and gels!*. Moreover, the
possibility for ingestion of the CHX is
significantly reduced when used in the form
of the varnish'*. In individual cases, contact
with the mucous membrane may result in
short-term, reversible irritation'*. Though
CHX in the form of mouthrinses and gels
causes reversible discoloration of the tooth
structure®’, the varnish itself acts as a
protective layer to prevent the teeth from
staining’. Moreover, soreness of the oral
mucosa by the use of CHX mouthrinses can
be overcome by the use of local varnish
application®’. Desquamations with the use of
the varnish are rare, because both
frequency of use and concentration of CHX
reaching the oral tissues are very low’.

CONCLUSION

A safe application of high concentrations
of CHX in children is possible when its use is
in the form of varnishes. Moreover, the CHX
remains in the oral cavity over extended
periods of time, thus the suppression and
stabilization of MS to non-pathogenic levels
are clearly observed overtime. The high
incidence of caries in children following
comprehensive restorative treatment for
Early Childhood Caries is being highly
reported, so antimicrobial therapy with the
use of CHX varnish may be very beneficial
for this group of children. In addition, the
application of CHX wvarnish in child
orthodontic patients can also be useful for
the prevention of dental diseases. This study
suggests that more research is urgently
needed to determine the optimal preventive
regimens, including antimicrobial therapies
to prevent and modify the course of oral
diseases in children.
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