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Comparative analysis of the effect of two
chlorhexidine mouthrinses on plaque
accumulation and gingival bleeding

Abstract: The aim of the present study was to evaluate the effect of two
chlorhexidine rinsing solutions (0.12% and 0.2%) on plaque and gin-
gival bleeding. Ten dental students participated in this double-blind,
cross-over study, rinsing twice a day, for one minute, with each one of
the tested solutions for fourteen days. A wash-out period of one week
between treatments was observed. In order to assess gingival bleeding,
the van der Weijden et al.' (1994) index was used. The plaque indexes
used were those of Quigley, Hein? (1962) and Silness, Loe? (1964). In
the pre-experimental period, subjects received oral hygiene instructions
and dental prophylaxis. The results revealed no significant differences
between both concentrations in relation to plaque and gingival bleeding.
Mean values (* standard deviation) of the Quigley & Hein index were
0.25 £ 0.16 for the 0.12% solution and 0.23 £ 0.26 for the 0.2% solu-
tion (p = 0.4838). Mean values (+ standard deviation) of the Silness-Loe
index were 0.12 £ 0.10 for the 0.12% solution and 0.11 £ 0.11 for the
0.2% solution (p = 0.7592). The bleeding index mean values at the end
of the study were not different for both concentrations with mean values
(£ standard deviation) of 14.93% * 6.68% and 13.95 £ 9.24% for the
0.12% and 0.2% solutions, respectively. Although an increase in gingival
bleeding was observed, both concentrations were able to control dental
plaque.

Descriptors: Chlorhexidine; Dental plaque; Products with
antimicrobial action; Gingivitis.
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Introduction

The most prevalent infectious oral diseases in hu-
mans, caries and periodontal diseases, are associated
with dental plaque. The removal of bacterial biofilm
is a decisive component in the prevention and treat-
ment of these diseases. The use of mechanical agents
is a simple and cost-effective method that has been
demonstrated to be efficient in gingivitis control.*
The effectiveness of this method, however, is influ-
enced by the individual’s manual ability and moti-
vation. Because of the difficulty to ensure adequate
removal of plaque by mechanical means, there is a
great interest in the use of antimicrobial agents to re-
place or to be adjuncts to the mechanical approaches.
Chlorhexidine (CHX) is one of the most effective an-
timicrobial agents for plaque control.>!° It is retained
in the oral cavity and is progressively desorbed in
bacteriostatic concentrations 8 hours after rinsing."
When a low dose of CHX is used, the cellular trans-
port of the bacterial cell is damaged with the cre-
ation of pores in the cellular membrane.'? In higher
concentration, the solution penetrates the bacterial
cell and leads to microorganism destruction.

In Europe, a 0.2% CHX solution was developed
and became the standard international concentra-
tion.® A lower concentration of CHX (0.12%) has
been tested in animals and human populations and
has also demonstrated clinical benefits.”!>!* Al-
though CHX is an effective antimicrobial agent in
both concentrations, comparison of the two exist-
ing formulations is still necessary. The aim of the
present study was to assess the efficacy of two con-
centrations of chlorhexidine solutions (0.12% and
0.20%) on plaque development and gingival bleed-
ing control during 14 days.

Material and Methods

This study involved a randomized controlled
clinical trial with a cross-over double-blind design.
Ten dental students (7 male and 3 female) aged 20-
25 years were included in the study.

To be included in the study, the volunteers
should have at least 24 teeth, not have prosthetic or
orthodontic appliances, no previous or present his-
tory of periodontitis (the subjects had no site with
PPD > 3 mm and had no site with PAL > 2 mm) or
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any systemic condition that could negatively influ-
ence oral health, not have been under antimicrobial
treatment locally or systemically in the 90 days pre-
vious to the experiment.

Two regimes of chlorhexidine rinsing were pre-
scribed: (a) 15 ml of a 0.12% chlorhexidine solu-
tion, which corresponds to 18 mg of chlorhexi-
dine (Hibitane Dental®, ICI Pharmaceuticals PLC,
Macclesfield, UK) twice daily; (b) 10 ml of a 0.20%
chlorhexidine solution, equivalent to 20 mg of
chlorhexidine (Hibitane Dental®, ICI Pharmaceuti-
cals PLC, Macclesfield, UK) twice daily.

Two weeks prior to baseline, a thorough clini-
cal examination was performed in order to identify
sites with plaque (determined by visible plaque in-
dex)” and gingival bleeding (Gingival Bleeding In-
dex).! The volunteers that had plaque and extrinsic
pigmentation were submitted to professional me-
chanical tooth cleaning with the use of abrasives,
rubber cups and brushes. The volunteers with gin-
givitis received oral hygiene instruction. Calculus
was removed by meticulous scaling carried out with
manual instruments.

In the beginning of each experimental period,
the Gingival Bleeding Index! was assessed. After
this, plaque disclosure and prophylaxis were per-
formed. At this moment, the first rinsing was given
to the volunteers, who received a 500 ml coded plas-
tic bottle and a corresponding dose dispenser. Half
of the volunteers received the 0.12% CHX solution
and the other half received the 0.2% CHX solution.
No mechanical plaque control was performed dur-
ing the experiment.

At day 14 after baseline in each experimental peri-
od, subjects were examined using the Quigley & Hein
Plaque Index,? followed by the Silness & Loe Plaque
Index?® and the Gingival Bleeding Index, according
to van der Weijden et al.' (1994). For the Quigley &
Hein Plaque Index,? a photo-activated plaque disclo-
sure system was utilized (Plaque test — Ivoclar Viva-
dent, Schaan, Liechtenstein), thus not disturbing the
following Silness and Loe Plaque assessment.

All the clinical parameters were assessed by one
trained experienced examiner under standard den-
tal office and light source conditions.

After the first experimental period, a 1-week



wash-out interval was given, when the volunteers
performed standard mechanical plaque control. Fol-
lowing washout, each volunteer received the oppo-
site regime.

At day 21, following the wash-out period, the
volunteers were clinically examined in the same way
as at Baseline. At day 35, final examination, similar
to that performed at day 14, took place.

For each Plaque Index, mean values (+ standard
deviation) were calculated at day 14 and 35 (and
merged according to the CHX regimen) and statisti-
cally analysed by the Wilcoxon rank sign test.

Mean values (t standard deviation) of Gingival
Bleeding scores at baseline and at day 14 and 35
(merged according to CHX regimen) were calculat-
ed and analysed by the Wilcoxon rank sign test.

The relation between each one of the plaque indi-
ces and the Gingival bleeding index was determined
by linear regression. The alpha level for all the
analyses in this study was set at 5%. The data for
this trial was used in order to calculate the power
of the study. The primary outcome considered was
the Silness & Loe Plaque Index.® Taking into con-
sideration the study design and the variability of the
results, a clinically relevant difference of 0.10 and o
error of 0.05, B error of 0.24 were expected. Thus,
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the power of this study was 76%.

Results

Table 1 shows the results concerning plaque ac-
cumulation. Fourteen days after plaque accumula-
tion, no statistically significant differences were
observed between both chlorhexidine concentration
regimes. For the Silness & Loe Plaque Index, mean
values were 0.12 (+ 0.10) and 0.11 (+ 0.11) and for
the Quigley & Hein Index, mean values were 0.25
(£ 0.16) and 0.23 (+ 0.26) for the 0.12% and 0.20%
regimes, respectively.

The results concerning the Gingival Bleeding In-
dex are demonstrated in Table 2. At the beginning,
both groups displayed around 3% of gingival bleed-
ing. After 14 days, the group that rinsed with 0.12%
chlorhexidine had a percentage of 14.93 (+ 6.68) and
the 0.20% group had 13.95% (+ 9.24). These values
were not statistically different. It should be noted that
some individuals had up to 30% of bleeding sites.

The relation between both plaque index sys-
tems and the Gingival Bleeding Index is shown in
Graphs 1 and 2. For the Quigley & Hein index, the
linear regression coefficients were R*=10.77 and
R2 =0.22 for the 0.12% and 0.20% groups respec-
tively (Graph 1).

Tabl_e ] - Mean values (i standard Inde Chlorhexidine | Mean % Standard Range Statistical
dewohon()j OI F;.lat_quel |r1d|.cf.es, rcmgef X Concentration Deviation 9 significance
and statistical significance a
. - . 0.12% 5.00 £ 0.05% 0.00 - 17%
baseline (Visible plaque index) and iy |, Plaque ° ° ° ng*o
after 14 days (Silness & Lée and 0.20% 6.00+0.07% 0.00 - 18%
Quigley & Hein) of two c.hlorhex.mlme Silness & Lo (Siness, 0.12% 0.12 +0.10 0.00 - 035
concenfration regimes. " ns*®
Loe,* 1964) 0.20% 0.11+0.11 0.00 - 0.28
Quigley & Hein 0.12% 0.25+0.16 | 0.04 - 0.46 .
(Quigley, Hein,? 1962) 0.20% 0.23+0.26 0.00 - 0.67

ns*: Non-significant difference. (Wilcoxon: ns** p = 0.7504; ns** p = 0.7592; ns** p = 0.4838).

Table 2 - 9ingiv0| Bleeding (GB) Period Chlorhexidine | Mean * Standard R Statistical
and Visible plague (VP) Index ero Concentration Deviation ange significance

(mean + standard deviation) and range N . N

at baseline and after 14 days of two 5 jine 0.12% 3.56+3.60% | 0.00-10.40% ns*o
chlorhexidine concentration regimes. 0.20% 3.43+3.43% | 0.00-10.70%

Doy 14 0.12% 14.93 £ 6.68% 3.70 - 27.10% )

ay ns*
0.20% 13.95+£9.24% 1.80 - 32.10%

ns*: Non-significant difference (Wilcoxon: ns* p = 1.000; ns** p = 0.6784).
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Graph 1 - Linear regression analysis between Gingival Bleeding and Quigley & Hein index for the 0.12% (A) and 0.20% (B)

groups.
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Graph 2 - Linear regression analysis between Gingival Bleeding and Silness & Lée index for the 0.12% (A) and 0.20% (B)

groups.

When the Silness & Loe index was compared
with the Gingival Bleeding Index, linear regression
coefficients were R?=0.75 and R?=0.68 for the
0.12% and 0.20% chlorhexidine concentrations, re-
spectively (Graph 2).

The results showed the relation between the Sil-
ness & Loe index and the Gingival Bleeding Index
in both concentrations. For the Quigley & Hein in-
dex, a relation between plaque index and the Gingi-
val Bleeding Index was observed for the 0.12% con-
centration but not for the 0.2% concentration.

Discussion

The present study evaluated clinically two
chlorhexidine concentration regimes as substitutes
for mechanical plaque control. A randomized,
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cross-over, double blind design was chosen in order
to generate the best possible evidence. Calibration
was not quantified prior to or during the experiment
since the clinical parameters evaluated are indica-
tors of the moment, so it is not possible for them
to be tested in these terms. Thus, a single trained
examiner was responsible for assessments.

The study population comprised dental stu-
dents, which is an interesting group for this kind of
study,”!¢ taking into consideration the fact that they
have lower levels of gingival inflammation and can
be easily controlled in terms of compliance. Baseline
data indicate this and facilitate plaque accumulation
experimental designs.

In terms of plaque accumulation, two studies
did not find differences between two chlorhexi-



dine concentrations. Lang et al."* (1982) observed
mean Silness & Loe Plaque Indices of 1.24 and 1.29
following 6 months of use of 0.20% and 0.10%
chlorhexidine rinses. When the Quigley & Hein In-
dex is concerned, Segreto et al.'” (1986) demonstrat-
ed mean indices of 1.01 for the 0.12% solution and
1.14 for the 0.2% solution after 3 months. The dif-
ference in terms of plaque accumulation from these
studies and the present may be due to the different
timing of the experimental settings.

On the other hand, Jenkins et al.' (1989), with
an experimental design similar to ours, demonstrat-
ed less plaque accumulation when the higher con-
centration was tested. Ernst et al.'® (1998) also did
not demonstrate statistically significant differences
between 0.1% and 0.2% chlorhexidine rinses as ad-
juncts to mechanical plaque control in a larger sam-
ple of 130 subjects. The same result was obtained by
Asari et al.?* (1996) when these two chlorhexidine
concentrations were used as subgingival irrigators.

A point that should not be overlooked is the
sample size of the present study. Studies with similar
aims have been published with sample sizes similar
to that of this study.'®?!

In our study, no significant differences were ob-
served in terms of gingival bleeding after 14 days.
However, gingivitis was observed in 14.93% and
13.95% of sites in users of the 0.12% and 0.20%
chlorhexidine solutions, demonstrating an establish-
ment of inflammation. Jenkins er al.'® (1989) also
observed some degree of gingival bleeding after con-
trolled-force probing (8.86% and 10.95% for the
0.10% chlorhexidine solution and 6.0% and 6.29%
for the 0.12% solution after 12 and 19 days, re-
spectively). The study by Siegrist ez al.?* (1986) also
showed an increase in the Gingival Index from day
7 to 21 (6.2% to 13%).

The subjects with a higher plaque index at base-
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