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Clinical evaluation of chlorhexidine
and essential oils for adjunctive
effects in ultrasonic instrumentation
of furcation involvements: a
randomized controlled clinical trial

Abstract: Background: The aim of this clinical study was to evaluate
and compare the clinical efficacy of subgingival ultrasonic mechanical
instrumentation (UMI) irrigated with essential oils (EOs) and
chlorhexidine (CHX) at the furcation involvements (Fl). Methods:
Forty-five patients (244 FI) who presented with Class Il FI were
recruited to the study. Patients were randomly assigned to CHX (UM
irrigated with 0.2% CHX), EO (UMl irrigated with EOs) or control (UMI
irrigated with distilled water) groups. All treatments were performed in
one session. For all groups, plaque index (Pl), gingival index (Gl),
position of gingival margin (PGM), pocket depth (PD), bleeding on
probing (BOP), clinical attachment level (CAL) and horizontal
attachment level (HAL) scores were recorded at baseline and 1 and

3 months after therapy. Results: In all groups, there were significant
reductions in PI, Gl, PD and BOP, increase in PGM scores and gain in
CAL and HAL scores, at 1 and 3 months compared to baseline.
Except in BOP scores, there were no significance differences among
the groups at any time point. At 1 and 3 months, there were significant
reductions in the BOP scores of the EO group compared with the
CHX and control groups. Conclusion: Within the limits of this study,
the use of EOs as a cooling liquid of UMI may promote slight
adjunctive effects at FI compared to CHX and water.

Key words: anti-infective agents; furcation defect; periodontal
debridement

Introduction

Periodontitis is an infectious disease characterized by alveolar bone and
clinical attachment loss and caused by intraoral biofilm, which contains
acrobic and anaerobic bacteria (1). The main goal of periodontal therapy
is to disrupt the biofilm, suppress periodontal pathogens in the oral cavity
and arrest the disease. Studies have shown that periodontal discase can
be successfully treated by mechanical removal of dental biofilm and cal-
culus and oral hygiene instruction (2-5). Ultrasonic mechanical instru-
mentation (UMI) is an effective method for removing supra- and
subgingival bacterial biofilm and dental calculus from tooth surfaces and
for reducing probing depths and bleeding on probing scores (6, 7). How-
ever, mechanical therapy alone can fail to eliminate pathogenic bacteria
because of the existence of intraoral translocation, from one oral site to
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another and areas inaccessible to periodontal instruments (8,
9). Furcation involvements (FI), in particular, hinder successful
periodontal therapy because of anatomical factors that impede
accessibility for individual oral hygiene and professional root
debridement in the molar region (10, 11). Therefore, adjunct
antibacterial agents to control bacterial colonization on tooth
surfaces and soft tissues have been studied extensively (12—
14).

Chlorhexidine (CHX) is an antimicrobial agent that has
been used to reduce the number of bacteria in the oral cavity
(12). It is commonly used as a mouthrinse (0.2%) before surgi-
cal procedures but has also been used as a subgingival irrigant
at varying concentrations as adjunctive therapy to scaling and
root planing (12, 13, 15). Although CHX is one of the most
effective agents at plaque control, its long-term use is associ-
ated with a number of adverse effects (16—-18); therefore, alter-
native antibacterial agents based on essential oils (EOs) are
widely used for chemical disinfection (14). Essential oils have
demonstrated antiplaque and antigingivitis effectiveness in dif-
ferent clinical conditions, such as post-surgery periods, implant
dentistry, interdental cleaning, halitosis and gingivitis control
(14, 19-22).

In previous studies, CHX and EO solutions were applied by
home subgingival irrigation devices by the patients themselves,
or by professional irrigation with syringes (12-14). However,
no studies were found in the literature evaluating the effects
of ultrasonic subgingival instrumentation irrigated with EOs or
CHX at FI. Therefore, the aim of this randomized controlled
clinical study was to evaluate and compare the clinical efficacy
of subgingival ultrasonic instrumentation irrigated with EOs
and CHX at the furcation sites.

Material and methods
Study population

The present study included 45 patients (28 men and 17
women; mean age, 52.8 £ 10.6 years) with chronic periodonti-
tis. Patient recruitment was performed within the Department
of Periodontology, Faculty of Dentistry, Near East University.
The inclusion criteria were (i) a diagnosis of moderate to
severe chronic periodontitis by the presence of periodontal
pockets (=5 mm) with bleeding of probing (BOP) and (i) at
least one molar with Class II (23) furcation involvement with
>5 mm probing depth. Patients were excluded if any of the
following was present: (i) scaling, root planing or periodontal
surgery in the preceding 12 months; (ii) known allergy or other
adverse reactions to CHX or EOs; (iii) systemic disease; (iv)
smoking or use of medications affecting the periodontal tis-
sues; or (V) pregnancy.

Study design

This was a randomized, single-blind, parallel-arm, controlled
clinical study. Following verbal information about the treat-
ment plan, possible discomforts and potential risks, the sub-
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jects who signed the informed consent form were included in
the study. Study protocol and related consent forms were
approved by the Ethics Committee of Near East University.
Patients were randomly assigned by a lottery method to CHX
(Drogsan, Istanbul, Turkey; ultrasonic subgingival instrumen-
tation (Piezonmaster 700; EMS, Nyon, Switzerland) irrigated
with 0.2% CHX), EO (Listerine, Johnson & Johnson, Istanbul,
Turkey; ultrasonic subgingival instrumentation irrigated with
EOs containing 0.064% thymol, 0.092% ecucalyptol, 0.06%
methyl salicylate, 0.042% menthol and 21.6% ethanol) or con-
trol (ultrasonic subgingival instrumentation irrigated with dis-
tilled water) groups. All treatments were performed at one
session. The plaque index (PI) (24), gingival index (GI) (25),
clinical attachment level (CAL), horizontal attachment level
(HAL), probing depth (PD), position of gingival margin
(PGM) and BOP were measured at the baseline and 1 and
3 months after treatment by a single calibrated examiner who
was not aware of the type of treatment applied. The PI, GI,
PD, PGM and BOP were evaluated with a periodontal probe
at 6 sites on all teeth. BOP was assessed by percentage of sites
bled after probing. The HAL was measured with a curved,
scaled periodontal probe (PQ2N7; Hu-Friedy, Chicago, IL,
USA) at all furcation sites.

Sample size calculation

A minimum clinically significant difference in CAL of 1.0 mm
was determined from available literature. A power analysis was
conducted on the basis of this minimum clinically significant
difference in CAL, by using alpha at level 0.05, 80% power
and a ¢ of 1 (20). From these data, the required number of
subjects for this study was calculated as 11 per group. To com-
pensate for losses during the follow-up, 15 subjects per group
were recruited.

Statistical analysis

Mean values of the clinical parameters were calculated for all
groups. The normal distribution of all scores was assessed
using the Kolmogorov—Smirnov test. To evaluate the changes
over time within the groups, one-way repeated ANOVA was
used. Post hoc comparisons were performed by using the
Tukey’s test, when significance was detected. A 7test was
used for comparison among groups at each time point. Values
of P < 0.05 were accepted as statistically significant.

Before the study, a calibration session was performed to
determine intraexaminer consistency at the clinical evaluations.
Eight subjects were included in this session, and the measure-
ments were repeated twice at 1-h intervals. Reliability was
determined by using Cohen’s x, which was employed to
describe the reliability of discrete values for objective evalua-
tion of PI. Based on the duplicate evaluations, the x value for
PI evaluation was 0.88 + 0.05. The range of mean errors for
PD, PGM, CAL and HAL assessments were 0.18-0.22, 0.12—
0.18, 0.22-0.26 and 0.20-0.28, respectively, and indicated con-
sistent reliability during the evaluation period.



Results

All 45 patients completed the 3-month study period. A total of
244 furcation involvements were evaluated: 81 in the CHX
group, 90 in the EO group and 73 in the control group. The
mean and standard deviations of the PI, PD, PGM, CAL, BOP
and HAL values are presented in Table 1. The alterations in
the distributions of FI in all groups over 3 months can be seen
in Table 2. At the baseline evaluation, no significant difference
was found in clinical parameters among the groups (P > 0.05),
(Table 1).

Pl, Gl and BOP

Plaque index, GI and BOP scores were reduced during the
study in all groups. Intragroup comparisons revealed that the
difference between baseline scores and those at 1, 3 months
after therapy was statistically significant in all groups
(P < 0.05), (Table 3). When compared with the control and
CHX groups, the EO group showed a statistically significant
decrease in BOP scores (64.26%, 83.46% and 60.74% decreases
were recorded in the CHX, EO and control groups, respec-
tively) at 1 month (P < 0.05), (Table 3). In PI and GI scores,

Table 1. Baseline means (+SD) of clinical parameters

Characteristics CHX group EO group Control group
Patients 15 15 15

Total number of FI 81 90 73

Pl 1.33 £ 0.97 1.53 + 0.99 1.73 +1.03
Gl 1.60 + 0.73 1.74 £ 0.70 1.70 £ 0.79
BOP (%) 80 + 8.2 78 £ 9.8 82+74
PD (mm) 6.24 + 1.36 59+ 1.44 6.36 £ 1.12
PGM (mm) 190+ 110 210+070 1.90 + 1.30
CAL (mm) 8.20 + 1.20 80+1.0 810+ 1.2
HAL (mm) 6.8+ 24 72+22 70+22

CAL, clinical attachment level; CHX, chlorhexidine; EO, essential oil;
Fl, furcation involvements; Gl, gingival index; HAL, horizontal
attachment level; PD, pocket depth; PGM, position of gingival mar-
gin; PI, plague index.

Table 2. Alterations in Fl in all groups over 12 weeks

Baseline 4 weeks 12 weeks

CHX group

Class | FI 0 28 29

Class Il FI 81 50 51

Class Il Fl 0 3 1
EO group

Class | FI 0 32 36

Class Il FI 90 58 54

Class Il Fl 0 1 0
Control group

Class | FI 0 25 23

Class Il FI 73 48 50

Class Il Fl 0 0 0

Fl, furcation involvements.
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there were no differences among the groups throughout the
study period (P > 0.05), (Table 3).

Clinical parameters: PGM, PD, CAL and HAL

There were no significant differences among the groups in
PGM, PD, CAL or HAL at any time point (P > 0.05),
(Table 4). At 1 and 3 months, significant decreases in PD
scores were observed (P < 0.05), (Table 4). The mean decrease

Table 3. Mean (+SD) of PI, Gl and BOP in all groups over

12 weeks
Baseline 4 weeks 12 weeks
PI
CHX group 1.33 £ 0.97 1.10 £ 0.72 1.24 +0.88
EO group 1.53 £ 0.99 1.14 £ 0.68 1.18 £ 0.74
Control group 1.73 = 1.03 1.20 £ 0.82 1.20 = 0.88
Gl
CHX group 1.60 + 0.73 1.32 + 0.80 1.30 + 0.77
EO group 1.74 £ 0.70 1.38 £ 0.68 1.29 + 0.54
Control group 1.70 = 0.79 1.21 £ 0.56 1.24 + 0.65
BOP
CHX group 80 + 8.2 42 + 14.87 34 + 12.4*
EO group 78 + 9.8 28 + 16.8*7 24 + 12.6*1
Control group 82+74 44 + 14.4* 36 + 14.8*

BOP, bleeding on probing; CHX, chlorhexidine; EO, essential oils;

Gl, gingival index; PI, plaque index.

*Post-treatment BOP scores were lower than baseline BOP scores
in all groups (P < 0.05).
"The differences at 4 and 12 weeks after treatment were statistically
significant between EOs and CHX and between EOs and control

group (P < 0.05).

Table 4. Mean (+SD) of PD, PGM, CAL and HAL in all groups

over 3 months

Baseline 4 weeks 12 weeks

PD

CHX group 6.24 + 1.36 3.20 + 1.54* 29+ 1.61*

EO group 59+ 1.44 3.1+ 1.26" 2.7 + 1.56*

Control group 6.36 + 1.12 3.4 +1.38* 3.1+ 1.46

CHX group 1.90 +1.10 3.0 = 0.80* 34 +12"
PGM

EO group 2.10 £ 0.70 32+ 11" 3.4+ 13"

Control group 1.90 + 1.30 2.9 + 1.30" 32+12"

CHX group 8.20 = 1.20 6.2 +1.3" 6.3+ 1.2
CAL

EO group 8.0+1.0 6.3+ 12" 6.1+ 1.4~

Control group 8.10 £ 1.2 6.4+ 14" 6.3 = 1.4*

CHX group 78+24 6.4 + 1.8 6.0 + 1.4*
HAL

EO group 76+22 6.0 £ 1.4* 57 + 16"

Control group 82x+24 6.4+ 21" 6.2 +1.2*

CAL, clinical attachment level; CHX, chlorhexidine; EO, essential oil;
HAL, horizontal attachment level; PD, pocket depth; PGM, position
of gingival margin.

*Post-treatment PD, PGM, CAL and HAL scores were statistically
significant compared to the baseline scores in all groups
(P < 0.05).
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in PD at 3 months compared to baseline was 3.34, 3.2 and
3.26 mm in the CHX, EO and control groups, respectively.
The mean gain in CAL and HAL compared to baseline values
was 1.9 and 1.8, 1.9 and 1.9, and 1.8 and 2 mm in the CHX,
EO and control groups, at 3 months, respectively. Position of
gingival margin scores increased throughout the study period,
and significant differences were found at 1 and 3 months com-
pared to baseline scores for all groups (P < 0.05), (Table 4).
There were no significant differences in intergroup compari-
sons at any time point for gingival recession (P > 0.05). The
mean increase in gingival recession was 1.5, 1.3 and 1.3 mm in
the CHX, EO and control groups, respectively, at 3 months
(Table 4).

Discussion

The mechanical removal of subgingival microbial biofilms is
essential for controlling inflammatory periodontal diseases
because local bacteria are the primary aetiologic factors in the
development of the disease (1). Ultrasonic mechanical instru-
mentation is as effective as manual debridement regarding
clinical attachment gain, PD reduction and BOP reduction (5,
6, 26). Further, UMI appears to be effective in disrupting the
biofilm and removing bacterial deposits from the root surface
with only minimal loss of tooth substance (6, 7, 27). With spe-
cial slim and probe-shaped tips, anatomically difficult areas can
be treated more effectively than with hand curettes (12).

The lower success rate in the treatment of FI may result
from the incomplete removal of subgingival plaque and calcu-
lus in the interradicular area owing to the peculiar anatomy of
the furcation space (10, 11). Furthermore, the microbial shift
after periodontal debridement may be transient, and bacterial
recolonization of the root surface by pathogenic bacteria, which
frequently occurs after treatment, may lead to disease recur-
rence (8, 9). Therefore, subgingival irrigations with antimicro-
bials may help therapists treat refractory sites with tortuous
pockets or furcations where solutions can penetrate into areas
inaccessible to instrumentation. In this concept, topical appli-
cations of subgingival antibiotics are used as an adjunct ther-
apy for the treatment of furcation involvements (12, 13, 28,
29). Recently, Dannewitz ¢z al. (29) investigated the adjunctive
effect of subgingival application of doxycycline gel on scaling
and root planing (SRP) for the treatment of FI. The authors
reported that the use of subgingival doxycycline had a moder-
ate short-term effect on FI. However, multiple applications
were required to achieve this effect, and repeated use of anti-
biotics presents the risk of hypersensitivity reactions, systemic
toxicity and development of bacterial resistance (30).

Ultrasonic or sonic debridement routinely uses water as a
coolant, but it is possible to utilize a chemotherapeutic agent
as an irrigant. Povidone-iodine (PVP-I) is an effective antisep-
tic and is also used as adjunct therapy to SRP in FI (31, 32).
Del Peleso Ribeiro ez al. (32) evaluated the effect of 10%
PVP-I, used as the cooling liquid of an ultrasonic instrumenta-
tion in conjunction with subgingival root debridement of FI.
They stated that topical application of PVP-I provided limited
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additional benefits to ultrasonic debridement. However, the
topical use of PVP-I presents the risk of hypersensitivity reac-
tions and staining of the tooth surface and mucosa; further, its
prolonged use has been associated with thyroid dysfunction
(33-35).

The most commonly studied antiseptic 1s CHX, and it is
considered as the most effective antimicrobial for supragingival
plaque control (12). It has also been used as an irrigant in
ultrasonic scaling devices at varying concentrations. Some stud-
ies have indicated a slight adjunctive effect with CHX (36),
while others have not (37). Recently, Guarnelli e a/. (38)
investigated the adjunctive effect of CHX with UMI in aggres-
sive periodontitis patients. They reported that the professional
use of CHX with UMI showed no additional benefits over
UMI alone in aggressive periodontitis patients. Consistent with
this report, in the current study, the CHX group did not show
statistically significant CAL and PD reductions when com-
pared with the other groups.

One important indicator of the success of subgingival
debridement is the effective reduction in periodontal inflam-
matory symptoms, like BOP. In the present study, the EO
group showed significant reduction in BOP scores compared to
the CHX and control groups at 1 month. This may be
explained by the lack of interaction with blood and fluid pro-
teins in the case of EOs; however, there are no data to support
this. In addition, EOs did not foam when used as an irrigation
solution with UMI; therefore, subgingival instrumentation
could be performed more efficiently than with the CHX group.
Recently, Feng ez al. (20) compared the clinical efficacy of
UMI irrigated with EOs (test group) and water (control group)
at the residual pockets. They stated that the test group
showed additional CAL gain and PD reduction when com-
pared to those of the control group.

In conclusion, within the limits of the present study, the use
of EOs as a cooling agent for ultrasonic instrumentation pro-
mote slight adjunctive effect compared to CHX and water at
the FI. Long-term, controlled clinical trials with large popula-
tions are required to verify the potential effects of the use of
antimicrobials as cooling agents at the furcation sites.
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