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Abstract

Introduction and objective: The aim of this study was to evaluate, 
in vivo, the effect of 0.12% chlorhexidine on the healing of gingival 
tissues undergoing gingivoplasty. Material and methods: The 
clinical assessment was checked by plaque and gingival indexes 
and by periodontal probing depth. After the basic procedures of 
periodontal therapy, 12 patients underwent gingivoplasty technique. 
All patients used chlorhexidine mouthrinsing for 7 or 14 days 
postoperatively. Results: Postoperative indexes measured at 14 
and 30 days after surgery showed significant improvements in 
all parameters. Conclusion: The use of chlorhexidine resulted in 
statistically significant responses, reducing the plaque and gingival 
indexes of tissues undergoing gingivoplasty surgery. There is no need 
of extending chlorhexidine for more than 7 days.

Introduction

Currently, the search for dental treatment has 
increased due to aesthetical reasons. This fact 
may be related to a greater information demand 
through either magazines or television shows, which 
have incentivized the search for beauty treatments 
and also due to the personal impact in social life. 
Consequently, several patients have increasingly 
been concerned in harmonizing their tooth-gingiva 

relationship, seeking for techniques that solve their 
necessities of a beautiful smile [16]. 

Periodontics may help to promote a more 
aesthetical smile, altering the tooth/periodontium 
relationship through gingivectomy as well as by 
recovering the physiologic gingival morphology 
through gingivoplasty. Gingivoplasty is a procedure 
similar to gingivectomy but with a different goal. 
While gingivectomy is executed to eliminate 
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periodontal pockets including gingival recontouring 
as part of the technique, gingivoplasty is the 
gingival recontouring to create physiologic gingival 
architecture only, in the absence of periodontal 
pockets [15]. 

In post-surgical situations is extremely difficult 
to maintain an adequate plaque control, because 
of the healing tissues’ sensibility and fragility 
[12]. Therefore, the use of antimicrobial agents 
as adjuvants or substitutes to mechanical control 
is necessary [17] to prevent microorganisms’ 
recolon i zat ion  on  toot h  su r face.  A mong 
mouthwashes, chlorhexidine is one of the most 
powerful and carefully studied agents, highly 
effective, and generally used as gold standard for 
other mouthwash tests [6, 21]. Chlorhexidine is 
presented in the form of several salts, such as: 
gluconate, digluconate, acetate, and hydrochloride; 
digluconate is the most indicated one because 
it exhibits greater solubility in water and at a 
physiologic pH is dissociated, releasing the cationic 
component [17]. Chlorhexidine, which chemically 
is a biguanide, has a greater antiplaque effect 
than other microbial agents because of its great 
capacity of adsorption to tooth and mucosa’s 
surfaces [11]. 

Studies have demonstrated that chlorhexidine 
rinses can destroy about 80 to 90% of the salivary 
bacteria [12, 17]. This is because the great 
chlorhexidine affinity to gram-positive and gram-
negative bacteria, probably due to chlorhexidine’s 
cationic molecule (positive) to the bacteria’s anionic 
cellular wall (negative). This adsorption provokes an 
osmotic imbalance between the bacterial cytoplasm 
and the external medium, causing an increase of 
the bacterial membrane permeability. Consequently, 
this enables the leaking or denaturation by 
chlorhexidine penetration, leading to bacterial lysis. 
When used at high concentrations, chlorhexidine 
is bactericide, however, at low concentration, is 
bacteriostatic. At 0.2% and 0.12% concentrations, 
it presents the same bactericidal action on the 
sensitive microorganisms [17]. 

Although dental market exhibits chlorhexidine 
mouthwashes at 2% concentration, the use of 
0.12% concentrat ion products are the most 
indicated, because, at this concentration the 
side-effects of the most concentrated solutions 
are decreased, therefore, maintaining the efficacy 
against the microorganisms [13]. Consequently, 
0.12% concentration of 15 ml mouthrinses has 
been largely employed [18, 20] for 1 minute. 

The aim of this study was to evaluate the 
influence of daily 0.12% chlorhexidine mouthrinses, 
at  short  per iods,  on both plaque cont rol 
and periodontal healing during following-up 
appointments of patients who had been submitted 
to gingivoplasty technique. 

Material and methods

This study’s participants were selected from 
those who sought the University’s Dentistry Clinic 
of the Discipline of Periodontics (n = 30). Twelve 
patients were selected, aging from 18 to 50 years-
old (eight men and four women). Inclusion criteria 
comprised non contributory systemic disease; at 
least 12 sites with probing depth above 5 mm (in 
the anterior teeth), with bleeding to probing and 
gingival inf lammation at clinical examination, 
without loss of attachment level, but with necessity 
of gingivoplasty surgeries previously determined 
and clinically diagnosed. Exclusion criteria 
comprised negative history of antimicrobial and 
anti-inflammatory (steroids or non steroids) use in 
the last six and three months prior to the study, 
respectively; no pregnancy; negative history of 
contraceptive use, or any other hormone; negative 
history of tobacco use or definitive interruption 
of its use for at least 5 years; negative history of 
periodontal treatment in the last 12 months. This 
study was approved by the Ethical Committee in 
Research, under protocol number #534/2008. All 
participants sign a free and clarified consent form 
and received its copy. The teeth were normally 
positioned within upper and lower arches and 
their clinical examination was executed at labial, 
lingual/palatal, mesial and distal surfaces. Patients 
should presented at least all anterior teeth and 
bicuspids, both in upper and lower arches because 
all surgeries would be performed in anterior teeth, 
regardless of tooth arch. 

Initial clinical examination was carried out by 
one single examiner previously trained, by using a 
Williams periodontal probe (#23), determining:
1. Silness & Löe plaque index [19]; 
2. Silness & Löe gingival index [10];
3. Probing depth: distance from the gingival sulcus 
bottom to the gingival margin at six points: mesial-
labial, labial, distal-labial, distal-lingual/palatal, 
lingual/palatal, and mesial/lingual-palatal of each 
tooth to be examined. 

After initial clinical examination and laboratorial 
assessment, patients were randomly divided into 
two groups (n = 6), according to table I. 
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Table I – Patients’ distribution according to the proposed treatments
Group 1: Patients with 

gingivoplasty to be performed
Basic periodontal 

treatment
Gingivoplasty 

surgery Use of chlorhexidine for 14 days

Group 2: Patients with 
gingivoplasty to be performed

Basic periodontal 
treatment

Gingivoplasty 
surgery Use of chlorhexidine for 7 days

Figure 4 – Final image after 30 days post surgery

Table II shows the percentage means of the 
plaque index at the evaluation periods in all groups, 
according to table I. Initially, the groups showed 
differences regarding to the index of visible plaque. 
At the second week, a significantly reduction of the 
visible plaque index was seen in both groups; group 
2 presented the highest reduction mean, just after 
the surgical cement removal. 

Table II – Percentage means of the plaque index of 
patients undergoing gingivoplasty according to group 
and evaluation periods

Groups
Periods (days)

0 (Initial) 14 30

Group 1 44.0±0.34 A 26.0±0.24 B 34.0±0.24 C

Group 2 49.0±0.33 D 24.0±0.16 B 26.5±0.15 B

* Different letters indicated significant statistically differences 
(p < 0.01)

Table III shows the percentage mean of the 
gingival index at the evaluated periods for both 
groups. At day 0, both groups presented different 
values of gingival bleeding. During the following 
gingival index evaluations, the percentage means 
showed an equivalent decreasing at all this 
study’s periods, as seen in table III. Both groups 
demonstrated a statistically significant reduction in 

Therefore, each group received basic periodontal 
treatment and instructions for proper plaque 
mechanical control. Chlorhexidine mouthrinse 
(Periogard® – Colgate-Palmolive Indústria e Comércio 
Ltd. – São Bernardo do Campo, SP, Brazil) was 
used for all patients just after the surgery, for one 
minute, twice a day, 30 minutes after toothbrushing, 
during the study’s periods (seven or 14 days). All 
patients received surgical cement on the surgery 
site immediately after the procedure as well as the 
prescription of painkillers for three days aiming 
patient’s post-operative comfort. 

Patients were evaluated for a total period of 30 
days. Post-operative clinical examinations of the 
plaque and gingival indexes were executed at 0, 14, 
and 30 days; post-operative clinical examination 
probing depth was performed at 0 and 30 days 
[15]. At all following-up periods, the patients were 
again instructed regarding to oral hygiene. 

Data were analyzed and evaluated by ANOVA and 
Tukey tests (p < 0.01) after they had been rigorously 
analyzed and within the normality curve. 

Results

Figures 1, 2, 3, and 4 show the initial and 
clinical healing images of patients treated by 
gingivoplasty surgery and chlorhexidine use (7 or 
14 days).

Figure 1 – Initial image

Figure 2 – Post-operative image of surgical cement removal

Figure 3 – Post-operative image after chlorhexidine 
mouthrinse use
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gingival bleeding. This tendency was confirmed at 
the intermediary post-operative period and better 
demonstrated in group 2, probably because group 
2 patient’s mechanical plaque control had begun 
prior to group 1.

Table III – Percentage means of gingival index of 
patients undergoing gingivoplasty according to group 
and evaluation periods

Groups
Periods (days)

0 (Initial) 14 30

Group 1 30.0±0.70 A 5.5±0.11 B 3.0±0.03 B

Group 2 24.0±0.38 D 1.0±0.13 C 2.0±0.01 C
* Different letters indicated significant statistically differences 
(p < 0.01)

Table IV shows probing depth means (mm) at 
all the evaluated periods of both groups. At the 
first evaluation (prior to gingivoplasty), both groups 
were statistically matched regarding to probing 
depth mean. At treatment ending, there was a 
statistically significant reduction in probing depth 
in group 2, demonstrating the surgery’s proper 
indication, despite of the fact that the value be of 
little significance when clinically analysed.

Table IV – Probing depth mean (mm) of patients 
undergoing gingivoplasty according to group and 
evaluation periods

Groups
Periods (days)

0 (Initial) 30
Group 1 2.2±0.14 A 2.1±0.05 A
Group 2 2.2±0.11 A 1.8±0.13 B

* Different letters indicated significant statistically differences 
(p < 0.01)

Discussion

Aesthetical demanding in dental practice is a 
reality that is not limited by restorative treatments. 
The establishment of a physiologic gingival pattern, 
characterized by a beveled and properly sculpted 
margin, is essential for periodontal health maintenance 
and contributes for oral health improvement. This 
gingival pattern can be obtained through gingivectomy 
and gingivoplasty surgeries [1]. 

When surgery due to aesthetical correction of 
low or asymmetric smiles is needed, good planning 
is fundamental aiming to alter the aesthetical 
components to reach success, both for the clinician 
and patient. For this purpose, it is important to 
observe the technique’s proper indication and post-
operative period, to reach the aesthetical success 

faster. Therefore, this study was conducted to search 
the careful use of chlorhexidine.

The init ial response after gingivectomy/
gingivoplasty is the formation of a protector surface 
clot; the underlying tissue becomes acutely inflamed, 
with some necrosis. The clot is then replaced by a 
connective tissue. After up to 24 hours, there is an 
increase of new connective tissue cells, just beneath 
the surface layer of inflammation and necrosis. The 
connective tissue grows towards coronal surface, 
creating a new free gingival margin and sulcus. 
The epithelial activity at the margins reaches its 
peak at 24 to 36 hours. The new epithelial cells 
come from the basal and spinous layers of the 
epithelium from the wound margin, migrating 
towards the wound on a fibrin layer that, later, is 
reabsorbed and replaced by a layer of connective 
tissue. Epithelial cells advance in a disorganized 
movement, with the cells being fixed to the substrate 
by hemidesmosomes and a new basal lamina. After 
five to 14 days, the epithelization of the surface 
is completed. The vasodilatation and vascularity 
begin to decrease after the fourth day of healing 
and seem to be almost normal up to the sixteenth 
day. Complete healing of conjunctive tissue takes 
about seven weeks [2]. Several studies agree that 
adjunctive dental biofilm chemical controlling, in 
several situations, is mandatory and is one of the 
main indications during periodontal post-surgery 
period [2, 4, 8, 14].

Chlorhexidine exhibits a substantivity of about 
12 hours and exerts an initial bactericide action 
immediately after mouthrinsing, combined with 
a longer bacteriostatic action [17]. In each 10 ml 
mouthrinse, 30% of chlorhexidine is retained in oral 
cavity and is slowly released to promote a longer 
bactericide effect for a period of 24 hours [11]. It 
is this retention capacity (substantivity or residual 
effect) that gives to chlorhexidine a great advantage 
against the other existing antimicrobials, instead 
of its other characteristic related to the bactericide 
activity [9, 12]. For such reason, chlorhexidine was 
used in this study. 

Despite of these beneficial effects, chlorhexidine 
use in oral mouthrinsing has showed several local 
side-effects. These effects are: brownish stains in 
teeth, some restorative materials and the tongue’s 
back; taste perturbation in which the salt flavor 
seems to be preferentially affected and the foods 
and beverages’ taste becomes softener; oral mucosa 
erosion and bilateral or unilateral tumefaction of 
parotid, which is a extremely rare and unexplained 
occurrence; stimulus of supragingival formation of 
calculus in longer usages [5, 7, 9], although other 
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authors did not observed this same adverse effect 
in shorter observation periods [3, 22]. Therefore, 
these side effects may compromise patients’ aesthetic 
and physical, mental and social well-being after 
chlorhexidine use. Consequently, the smallest 
time period of chlorhexidine use can facilitate its 
efficacy and decrease its undesirable effects; this 
is corroborated by this study through the analysed 
periodontal parameters, as demonstrated in tables 
II and III. 

Another disadvantage of chlorhexidine is that 
it can be deactivated by normally ingredients 
within tooth paste’s formulations, such as sodium 
lauryl sulphate and sodium monofluorophosphate. 
Accordingly, it is recommended that chlorhexidine-
based mouthrinses be executed 30 minutes after 
toothbrushing or that dentifrices with these 
ingredients should not be used [9, 15]. 

The improvement in periodontal parameters 
demonstrated in this study, with greater emphasis 
on probing depth reduction (table IV), probably 
because of a shorter chlorhexidine use period 
and its onset prior to a more rigorous plaque 
mechanical control, once the intermediary period 
in both groups demonstrated a significant tendency 
towards the plaque and gingival index reduction. 
This significant tendency was sustained at the final 
period for both groups. 

Conclusion

Literature is extensive and impressive with 
regard to chlorhexidine action on bacterial plaque 
control. Considering this study’s results and 
methodology, it can e concluded that chlorhexidine 
use through dai ly mouthrinses resulted in 
statistically significant responses, because it 
reduced the plaque and gingival indexes of tissues 
submitted to gingivoplasty. Its use does not demand 
more than seven days.
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