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ABSTRACT

RESUMO

Objective: The aim of this study was to evaluate
whether the association of chlorhexidine with zinc
acetate in dentifrices formulations could reduce
the emergence of extrinsic tooth stain. As second
outcome check the clinical gingival parameters.
Methods: 30 volunteers were randomly divided into
three groups: CHX+Z, consisting of 10 participants
who used a dentifrice with 0.8% chlorhexidine
gluconate and zinc acetate 1.16%; CHX group, with
10 participants who used a similar formulation
dentifrice without zinc acetate, and the Placebo
group also with 10 participants who used a dentifrice
formulation similar but without the chlorhexidine
and zinc acetate. Patients were assessed at baseline
and 60 days when the indexes of plaque, gingival
bleeding and staining were collected. Results: The
results showed that by day 60, there was a decrease
of both plaque index(PI) and the gingival index(GI)
for all groups. Additionally, it was observed that both
groups using dentifrice containing chlorhexidine,
showed more stain than placebo. The CHX+Z group
showed less stain compared to the CHX group, but
the difference was not statistically significant. The
difference between Placebo and Chlorhexidine
Groups was statistically significant (p < 0.05) when
considered the stain intensity and area plus intensity
scores. The CHX+Z group was as efficient in PI
and GI reduction as the CHX group. Conclusions:
The association of chlorhexidine with zinc acetate
showed no additional benefits regarding reducing
the staining. The dentifrices containing chlorhexidine
presented higher reduction of GI and PI when
compared to Placebo group.

Objetivo: O objetivo deste estudo foi avaliar se a
associação de clorexidina com acetato de zinco em
dentifrícios poderia reduzir o aparecimento de manchas
dentárias extrínsecas. Como segundo objetivo verificar
os parâmetros clínicos gengivais. Materiais e métodos:
30 voluntários foram divididos aleatoriamente em três
grupos: CHX + Z, composta por 10 participantes que
usaram um creme dental com 0,8% de gluconato de
clorexidina e acetato de zinco 1,16%; grupo CHX,
com 10 participantes que usaram uma formulação de
dentifrício semelhante, porém sem acetato de zinco,
e o grupo do placebo também com 10 participantes
que usaram uma formulação dentífrica semelhante,
mas sem a clorexidina e sem acetato de zinco. Os
pacientes foram avaliados no início do estudo e após
60 dias, quando foram coletados os índices de placa,
sangramento gengival e manchas. Resultados: Os
resultados revelaram que ao dia 60, havia uma redução
em ambos os índices, de placa (IP) e do índice gengival
(IG) em todos os grupos. Além disso, observou-se que
em ambos os grupos que utilizou dentifrício contendo
clorexidina, mostrou um maior índice de manchas
maior do que o placebo. O grupo CHX + Z apresentou
um índice de manchas menor em relação ao grupo CHX,
mas a diferença não foi estatisticamente significativa. A
diferença entre os grupos quem continham clorexidina
e placebo foi estatisticamente significativa (p < 0,05)
quando considerado a intensidade e a área de
manchas+intensidade das manchas. O grupo CHX +
Z foi tão eficiente na redução IP e IG quanto o grupo
CHX. Conclusão: A associação de clorexidina com
acetato de zinco não mostraram benefícios adicionais
em relação a redução de manchas extrínsecas . Os
dentifrícios com clorexidina apresentaram maior
redução de IG e IP quando comparado ao grupo
placebo.
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INTRODUCTION

C

hlorhexidine is a cationic biguanide with
broad antimicrobial activity. It is the most
effectively antiplaque and anti-gingivitis
agent used in dentistry due to its duration
and spectrum of action.[1,2]
It causes
damage to bacteria cytoplasmic membrane,
leading to lysis of cell, being bacteriostatic
or bactericidal. It has an affinity for a large
variety of substrates and persists in toral
surfaces, as a result of its high substantivity.
[3]
Several formulations have been studied
in different vehicles and concentrations,
due to anti-plaque activity, prevention of
periodontal and caries diseases. Although the
literature shows several studies regarding
clorhexidine effectiveness, it is known that
prolonged utilization of this substance might
cause side effects, such as altered taste,
burning sensation, irritation of the mucosa,
and development of dental stains.[4] Reports
on appearance of extrinsic dental stains have
been described. This pigmentation occurs due
to precipitation of chlorhexidine products,
which interact with pigments derived from
food, on oral surfaces.[5]
It was reported that 0.12% chlorhexidine
formulation might cause adverse effects to
users light, as staining on teeth. McCoy et
al. noticed staining of teeth, tongue, and
restorations in 18% of patients using 0.12%
chlorhexidine for 14 days. In 2006, Guimarães
et al. showed that 55% of patients who used
rinse of 0.12% chlorhexidine associated with
0.05% presented dental stains. At the end
of last century new formulations containing
zinc emerged with the objective to reduce
dental staining.[4,6,7]
Zinc is used in attempt to minimize
dental stains caused by chlorhexidine.
[8,9] However, factors such concentration
of chlorhexidine and period of use might
be related to the appearance of stainings.
Another factor that may favor the appearance
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of stains is the lack of dental plaque removal
before the use of chlorhexidine.[10] Thus,
the aim of the present study was to evaluate
a
dentifrice
containing
chlorhexidine
digluconate and zinc acetate used for a period
of 60 days, on the development of extrinsic
tooth stains.

MATERIALS AND METHODS
This study was approved by the Ethics in
Research Involving Human Subjects under
protocol No. 022/2009-PH/CEP.

Study design
For this double-blind randomized clinical
study, 30 volunteers of both genders aging
18-50 years were recruited among patients
from São José dos Campos Dental College. All
patients were informed about the purpose and
procedures of the research to be performed,
and signed a consent form.

Population
Inclusion Criteria
a) Good general and oral health
b) Have at least twenty-four teeth in mouth
c) Do not smoke,
d) Do not wear braces
e) Do not use any type of mouthwash
f) Do not use antibiotics 6 months prior to
the study.

Randomization and allocation
The volunteers were allocated to groups
(Figure 1), according to a computergenerated list. This process was accomplished
by employing different people for treatment
and exams. The randomization code was
not broken until all data had been collected.
The treatment groups were not revealed
to the clinical examiner and professional
statistician.
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Figure 1 – Distribution of the patients in groups.

Treatment
Before the beginning of the study, all participants
received oral hygiene instruction with atraumatic
brushing technique and using dental floss, in
order to standardize the way participants would
make mechanical cleaning of the teeth. They
received standardized toothbrushes and dental
floss (Sorriso – Kolynos, Br). They were also
instructed to put the same amount of toothpaste
to perform brushing, which should be carried
out for two minutes, three times per day for
sixty days. All patients were asked about their
consumption of foods and substances that might
stain teeth, especially regarding the use of
coffee, tea, red wine, and foods containing dyes.
Each participant was asked about the
occurrence of any unusual reaction. At the
end of the study, all stains that emerged were
removed with professional cleaning.
The groups were as follows (Figure 1):
Group CHX+Z: 10 participants using
a dentifrice with the following formulation:
2% Titanium Dioxide, 0.2% Aspartame,
0.04% Saccharin, 8% Glycerol, 12% Sorbitol,
1% peppermint menthol essence, 0.6%
chlorhexidine gluconate, 0.8% Zinc acetate, and
1.16% Natrosol gel.
Group CHX: 10 participants using a
dentifrice produced by the same compounding
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pharmacy with similar formulation, except for
the zinc acetate.
Group Placebo: 10 participants using a
dentifrice produced by the same compounding
pharmacy, but without chlorhexidine and zinc
acetate.

Treatment
The following
evaluated:

clinical

parameters

were

Gingival Index (GI) according to Löe and
Silness assessed at four sites: mesial-buccal,
buccal, distal-buccal and lingual. All teeth were
examined at baseline and 60 days, excluding
third molars.[11]
The plaque index (PI) used was Turesky
Index et al., a modification of the Quigley and
Hein. Data were collected simultaneously to the
gingival index assessments.[12,13]
Stains at buccal and lingual surfaces of
incisors and canines were evaluated according to
Macpherson et al. In the original article, canine
teeth were not considered. The stain area, the
intensity of staining and also the association of
area and intensity of stains were considered for
incisive tooth. Teeth were divided into three
parts: body, approximal and gingival (Figure
2).[14]
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The area (extent) of the stain was recorded only
if an intensity score of 2 or 3 was given. The area
criteria and codes for approximal and gingival
sites were:
1= thin line, can be continuous
2= thick line or band
3= covering total area

Figure 2 – Schematic drawing of the studied tooth areas. Figure
adapted form MacPherson et al. (J Clin Periodontol 2000; 27:854–
859) showing stain sites: B – body; D – distal area; M – mesial area
and G – gingival area.

Briefly, the method used by Macpherson
et al. was: Stain evaluations were performed by
one examiner and recorded by a writer. Stain
accumulation on the index teeth was scored
using a modification of the Lobene stain scoring
index. This involved visual stain assessment of
the buccal/labial and lingual/palatal aspects of
the index teeth. The modification consisted of
dividing each aspect into 4 separate sites (Fig. 1)
instead of only 2 (gingival and body): gingival
(G): 2 mm wide strip running parallel to the
gingival margin. The limit towards the incisal
edge was given by the end of the interdental
papilla; body of tooth (B): central area of
buccal/lingual aspect, between gingival and
distal/mesial sites, extending to incisal edge;
mesial (M): visible area between line angle
and adjacent tooth, ending at the interdental
papilla (i.e. start of gingival site); distal (D): as
for mesial (M) site. Stain was recorded using
2 separate characteristics, namely intensity
and area (extent) as suggested by Lobene. The
criteria for these 2 parameters were also slightly
modified to provide better discrimination at the
lower end of the scale and to take into account
anatomical differences between the different
sites.[14,15] The criteria and codes for intensity
were:
0= no stain present, natural tooth
coloration
1= faint stain
2= clearly visible stain, orange to brown
3= dark stain, deep brown to black
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The criteria and codes for area of the body
of stained tooth are shown below.
At buccal/labial surfaces:
1 = Stain limited to pits/grooves.
2 = Stain outside pits/grooves, up to 10%
of the area affected.
3 = Stain outside pits/grooves, more than
10% of the area affected.
In Lingual/palatal surfaces:
1 = Up to 1/3 of the area affected
2 = Between 1/3 and 2/3 of the area
affected
3 = more than 2/3 of the area affected
Examiner Calibration:
The following data were collected at baseline
and 60 days by a single calibrated examiner who
was blinded in relation to the toothpaste used by
each participant, and data were self-recorded.
The calibration was made by repeating
a third of the sample 24 hours after the first
examination. The parameters considered were:
gingival index and tooth stains. The results were
analyzed by intra-examiner Kappa test.
Statistical analysis:
Mean and standard deviation values of each
parameter were described. The data showed
normal distribution by Shapiro-Wilk. Statistical
analysis was performed by Analysis of Variance
test and the Tukey test as a post-hoc test using
computer software (SIGMA PLOT for Windows,
version 12.0 - State College, Pennsylvania, USA.
Minitab Inc.).
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To evaluate the differences within each group
and among groups the level of significance was
set at 5%.

Stain index (SI) average values and
standard deviations of the groups Placebo,
CHX+Z and CHX at baseline and final assessment
period are shown in Figure 4.

RESULTS

As can be observed in Figure 5, the Placebo
group was the only group that did not show
significant stain variation between baseline
and 60 days, comparing the area, intensity and
area+intensity.

In relation to Gingival Index, only the groups CHX
and CHX+Z showed a statistically significant
difference comparing baseline and 60 days, with
p values < 0.001, and the Placebo group with
p = 0.065. When comparison between groups
CHX+Z and CHX was performed, the differences
were not statistically significant. When compared
the same groups with Placebo the difference was
significant. (Figure 3).
Related to plaque index, mean values and
standard deviation of groups at baseline Placebo,
CHX+Z and CHX were respectively 0.983 ±
0.894, 1.185 ± 0.449 and 1.264 ± 1.089, and
the differences were not statistically significant.
In the final evaluation period (60 days) no
statistically significant differences were detected
among them. There was a reduction of PI in all
groups studied and when compared baseline and
60 days, all groups had statistically significant
reduction with p < 0.001. The data are shown
in Figure 4.

At baseline the groups Placebo, CHX+Z
and CHX showed average and standard
deviation regarding the stained area of 0.1497
± 0.1072, 0.2891 ± 0.2314 and 0.1684 ±
0.2083, respectively. Comparison among groups
at baseline showed no statistically significant
difference with p > 0.05. After 60 days, all
groups showed increase in levels of staining,
with mean and standard deviation of 0.2435 ±
0.2947, 0.6906 ± 0.6505 and 0.8576 ± 0.4927,
respectively to Placebo, CHX+Z and CHX. For
multiple comparison analysis, CHX versus Placebo
group showed p = 0.004; group Placebo versus
CHX+Z resulted in p = 0.040, and CHX+Z versus
CHX presented p= 0.620. Thus, CHX+Z and
CHX groups had statistically significant increase
in the stained area as compared with the Placebo
group, but the difference between the two was
not statistically significant.

Figure 3 – Gingival Index at baseline and 60 days in Groups CHX+Z, Placebo and CHX. Group CHX+X and CHZ showed p < 0.001
and the Placebo Group p = 0.065

Figure 4 – Plaque Index at baseline and 60 days in Groups CHX+Z, Placebo and CHX. P-values comparing baseline and 60 days
in all groups < 0.001.
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Figure 5 – Stain Index. Comparison of baseline and 60 days on the stained area (A), intensity stains (I) and area + intensity stains (A+ I).

Discussion
The use of dentifrices is an important tool
against caries and periodontal disease.
However, the association of mechanical action
of brushing and flossing with the chemical
control by chlorhexidine can be a great ally
for plaque control. Nevertheless, studies have
shown that the chronic use of chlorhexidine
might cause side effects already described for
McCoy et al., namely changes in dental surfaces
such as stains, loss of taste, burning sensations
or irritation of the mucosa, thus stimulating the
search for new chemical compounds that may
minimize the side effects and being affordable
to the population. With this objective, we
evaluated the effect of a dentifrice containing
chlorhexidine associated with zinc acetate for a
period of 2 months.[4]
During the period of the study we
compared the results of the 3 groups: CLX + Z
(test), CLX (positive control) and Placebo, and
noted that group using dentifrice containing
chlorhexidine associated with zinc acetate
showed an improvement in periodontal clinical
parameters and also showed a lower tendency
to formation of extrinsic dental stains (intensity
and area + intensity) compared to the positive
control group, although this difference was not
statistically significant.
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The data showed that the PI had a
statistically significant reduction in all groups
when comparing baseline and 60 days, being
slightly higher in the CHX + Z. This reduction
occurred even in the placebo group due to the
fact that all patients have been instructed about
oral hygiene before the beginning of the study
and also by monitoring every 15 days, leading
to increased motivation for plaque control.
About 50% of the participants of this
study were dental students with average of 23
years of age. This might explain the equivalence
of gingival index, and stain index at baseline.
Although we have not performed dental
prophylaxis for the groups no interference
on the results was detected, as there was no
difference among groups at baseline.
In Sanz et al. study, the positive control
received 0.12% chlorhexidine mouthwash while
the test group used a dentifrice containing 0.4%
chlorhexidine plus zinc. In the present study,
the same concentration of dentifrices used in
both groups prompted to an easier comparison,
once the component zinc was the only variable
in question.[7]
The ADS (Anti-Descoloration System)
composed of ascorbic acid (vitamin C) and
sodium metabisulfate has been associated with
Braz Dent Sci 2013 Abr/Jun;16(2)
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chlorhexidine in order to reduce the formation
of stains. Solis et al observed a decrease of
close to 50% in formation of dental stains when
compared with to conventional mouthwash
containing chlorhexidine. However, it is
important to note that the assessed period of
15 days and 0.2% in concentration were one
fourth of those used in our study. Another
study used the aluminum lactate, but Rathe et
al. found no statistically significant difference
when compared extrinsic stains between the
test and positive control.[16,17]
Different studies have tested the prolonged
use of mouthwash with lower concentrations
of chlorhexidine in order to reduce the side
effects, but Hoffman et al. concluded that to
maintain the gold standard for this substance
its concentration must be kept at least at 0.1%
in mouthwash form.[18]
Oltramari - Navarro et al. tested dentifrices
containing 0.5% and 0.75% chlorhexidine for
3 months and found that 0.5% chlorhexidine
being more suitable for use in orthodontic
patients because no significant increase in stain
index and improvement in clinical parameters
were observed. Group receiving 0.75%
chlorhexidine showed a significant increase in
stain indexes and also improvement in clinical
parameters. In our study, we employed a
similar concentration of chlorhexidine (0.8%),
but associated with zinc acetate and also did
not find a reduction in the appearance of stains
when compared with the group that used only
chlorhexidine [19].
At the end of this study, two subjects, one
from CHX+Z group and other from CHX group
showed SI index values significantly greater
than the others. Knowing that the stains
formation can vary according to the individual
in the use of chlorhexidine these patients
reported in their forms that had consumed
foods with dyes in frequency and amount far
above than the other participants, such as
coffee, red wine and cola.[20]
Some limitations of our study should
be considered. The first one is sample size.
Although our study presented a similar
sample size compared to other studies,
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additional studies with larger sample size
are recommended. Another limitation is the
method of evaluation of the stains. We used
a method that is considered subjective, even
being consolidated by Macpherson et al. There
are more objective methods that can be used,
such as spectrophotometry.[14,16] Despite
these limitations, studies aiming to evaluate
tooth stains caused by chlorhexidine have used
the same methodology.

Conclusion
Within the limitations of the present study,
it can be concluded that in both groups that
used chlorhexidine, the stains index was higher
than placebo. The association of chlorhexidine
with zinc acetate showed no additional
benefits regarding reducing the staining .The
dentifrices containing chlorhexidine presented
higher reduction of GI and PI when compared
to Placebo group.
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