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ABSTRACT
Background: During scaling and root planing procedure aerosol production has been known as potent
Background
source of infection. Thus, the aim of the present study was to evaluate and compare the efficacy of
two different mouthwashes containing Chlorhexidine and Essential Oils by using them as preprocedural rinsing agent in reducing the bacterial load of the aerosol produced by ultrasonic scaler.
Methods 45 subjects, age and gender matched were randomly divided into three groups on the basis
Methods:
of agents used for pre procedural mouth rinsing - Group I: Distilled Water (Control), Group II:
Chlorhexidine (CHX), Group III: Essential Oils (EO). The aerosols were collected on three
previously prepared and sterilised blood agar plates at three different positions in the operatory. The
colony forming units were counted after incubating the plates for 48 hours. Results: At all locations,
the mean CFU was highest in Group I followed by Group III and Group II. Conclusion: 0.2 %
chlorhexidine was found to be most effective pre procedural mouthwash
thwash in reducing the bacterial load
in the aerosol produced during ultrasonic scaling followed by essential oil and distilled water.
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INTRODUCTION
Cross-contamination and the potential for disease transmission
to clinicians and patients from the aerosols produced in the
dental office have been of great concern worldwide. The
spread of infection through aerosol and splatter has long been
considered one of the main concerns in the dental community
commu
because of possible transmission of infectious agents and their
potential harmful effects on the health of patients and dental
personnel (Acharya,, 2010). Aerosols generated by dentists in
their work may contain solid particles and chemicals or gasses
as well as bacteria and viruses (Saini,, 2015). Aerosol is a
suspension of solid or liquid particles containing bacteria or
viruses, suspended for at least a few seconds in a gas. Particle
size may vary from 0.001 to >100 mm. The smaller particles of
an aerosol (0.5–100
100 μm in diameter) have the potential to
penetrate and lodge in the smaller passages of the lungs and
are thought to carry the greatest potential for transmitting
infections (Acharya, 2010). Literature reveals that significant
amounts of bacterial
al aerosol contamination are produced by
the use of ultrasonic scalers and high-speed
speed handpieces
(Holbrook, 1978) (Larrato, 1966) (Gross, 1992). The ultrasonic
scaler tip produces both small and large particles. Several
studies have reported the associationn of these aerosols with
respiratory infections, ophthalmic infections, skin infections,
tuberculosis and hepatitis B (Gupta, 2014). Harrel and
Molinari (Harrel et al., 2004) recommend three levels of
defense in the reduction of aerosols.

The first recommended layer of defence is a personal
protective barrier such as mask, gloves, and safety glasses. The
second layer is routine use of an antiseptic preprocedural rinse.
The final layer is the use of high evacuation device. Personal
protective barriers and high evacuation devices are routinely
used in the dental office to prevent aerosol contamination and
preprocedural rinses are not commonly used. The present study
was designed to evaluate and compare the efficacy of two
different mouthwashes containin
containing chlorhexidene and essential
oils using them as preprocedural rinsing agent in reducing the
bacterial load of the aerosol produced by ultrasonic scaler.

MATERIALS AND METHODS
A total of 45 participants (males and females) were selected
from the outpatient clinic of Department of Periodontics,
Indira Gandhi Govt. Dental College Jammu
Jammu. Inclusion criteria
included patients who were scheduled for ultrasonic scaling
and were having a minimum of 24 permanent teeth and a mean
plaque score of 2.0–3.0
3.0 on plaque iindex (PI). Participants
exhibiting good overall general health, nonsmokers, no history
of periodontal treatment for the past 6 months, no history of
antimicrobial therapy for the past 6 months, and no history of
hypersensitivity to any drugs were included in the study.
Pregnant and lactating females, patients with a history of
trauma in the past 6 months, patients on phenytoin, calcium
channel
blockers,
and
cyclosporine
medication,
immunocompromised patients, or patients suffering from
chronic systemic disease
ase were excluded from the study. An
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informed and written consent was obtained from each patient
willing to participate in the study. The ethical clearance was
obtained from the ethical committee of the institute prior to the
study. Selected patients were randomly divided into three
groups having 15 patients each. Group I (control group) – The
patients were asked to rinse with sterile water for 60 s 10 min
before ultrasonic scaling. Group II (CHX group). The patients
were asked to rinse with 10 ml of 0.2% chlorhexidine
mouthwash (Rexidine®, Indoco Remedies Limited, Mumbai,
Maharashtra, India) for 60 s 10 min before ultrasonic scaling.
Group III (EO group) – The patients were asked to rinse with
15 ml of mouthwash containing essential oils (Listerine®,
Johnson & Johnson Private Limited, New Jersey, USA) for 60
s 10 min before ultrasonic scaling. Ultrasonic scaling was
carried out in all the patients after preprocedural rinsing by a
single- qualified dental professional in previously disinfected
operatory. While the patients were undergoing treatment, the
aerosols were collected on three previously prepared and
sterilized blood agar plates by fixing the plates on operators
chest (OC), patients chest (PC), and at a distance of 4 feet at 4
“O” clock position (FF). The blood agar plates were incubated
for 48 hours and were inspected for the number of bacterial
colony-forming units (CFUs). All the samples on the blood
agar plate were evaluated by the same investigator. In the
present study, only the number of bacteria in the aerosol was
assessed and not the type of bacteria. The recorded data were
statistically analyzed.

RESULTS
The demographic data (age and sex) and clinical characteristics
(number of teeth present, PI, and probing depth) of three
groups (control, CHX and EO) are summarized in Table 1.
Table 1. Demographic and clinical characteristics
Characteristics
Group I [n=15] Group II [n=15] Group III [n=15]
Age (years)
36.2±3.84
35.1±4.26
36.7±4.38
Male
9 (60)
8 (53.3)
10 (66.7)
Gender
Female 6 (40)
7 (46.7)
5 (33.3)
Number of teeth
29.4±0.93
28.5±1.25
28.8±1.42
PI
2.39±0.32
2.42±0.28
2.49±0.36
PD (mm)
3.83±0.73
4.01±0.82
3.98±0.61
Group I: Control, Group II: Chlorhexidine, Group III: Essential Oil
PI: Plaque Index, PD: Probing Depth

The recorded data was compiled and entered in a spreadsheet
(Microsoft Excel) and then exported to data editor of SPSS
Version 20.0 (SPSS Inc., Chicago, Illinois, USA). Continuous
variables were expressed as Mean±SD and categorical
variables were summarized as percentages. Analysis of
variance (ANOVA) was employed for inter group analysis of
data and for multiple comparisons, Tukey’s post hoc test was
applied. Chi-square test was used for comparison of
categorical variables. Graphically the data was presented by
bar and diagrams. A P-value of less than 0.05 was considered
statistically significant. The mean CFU of three groups (I, II
and III) at three locations (OC, PC, and FF) was counted and
analyzed after 48 hours and is summarized in Table 2.
Table 2. Colony-forming units of three groups at three different
locations after 48 h
Location of agar
plate
OC
PC
FF

Group I
[n=15]
231.6±29.83
259.4±32.64
59.7±13.51

Group II
[n=15]
104.6±21.71
103.7±24.65
26.3±6.89

Group III
[n=15]
141.8±25.62
143.5±26.31
31.3±9.79

Group I: Control, Group II: Chlorhexidine , Group III: Essential Oil
*Statistically Significant Difference (P-value<0.05)

P-value
<0.001*
<0.001*
<0.001*

At all locations, the mean CFU was highest in Group I
followed by Group III and Group II. For each location,
comparing the mean CFU between the groups, ANOVA
revealed significantly (P < 0.001) different CFU among the
groups (Table 2). Further, Tukey test showed that the mean
CFU at both OC and PC lowered significantly (P < 0.05 or P <
0.001) in Group II and III as compared to control group (Group
I) (Table 3). In contrast, at 4’ distance (FF), the mean CFU in
Group II lowered significantly (P < 0.01) as compared to
control group (Group I). However, at all locations, it did not
differ (P > 0.05) between Group II and Group III, i.e., found to
be statistically the same.
Table 3. Inter-group comparison of colony-forming unit by Tukey
test after 48 hours
Comparison
OC
PC
FF
Group I vs Group II
<0.001* <0.001* <0.001*
Group I vs Group III
<0.001* <0.001* <0.001*
Group II vs Group III 0.036*
0.08
0.572
*Statistically Significant Difference (P-value<0.05)

DISCUSSION
The control and reduction in the number of microbial aerosols
is of a great concern to the dental personnel. Various studies
have shown an association between these aerosols and
systemic infections like respiratory infection, ophthalmic
infections, tuberculosis and Hepatitis B infection (Gupta G,
2014). As these microbial aerosols pose a potential risk for
spread of infection, the need of means to reduce the bacterial
load in the aerosols is often warranted, for which, various
antimicrobial pre-procedural rinses have been tried. The
present study was carried out to compare the efficacy of two
mouthwashes in reducing the bacterial count in the aerosol
produced during ultrasonic scaling. CHX 0.2% is highly
effective in inhibiting subgingival plaque formation and hence
prevents development of gingivitis (Walsh et al., 1995) (Addy
et al., 1997) (Santos A, 2003). It has a broad spectrum of
antimicrobial activity ranging from Gram-positive organisms,
Gram-negative organisms, yeasts, dermatophytes to some
viruses. Apart from the above benefits, it also possesses
excellent substantivity property and hence is considered as
gold standard mouthwash (Reddy, 2012). Listerine is an EO
mouthwash and has significant antibacterial activity and hence
is effective in inhibiting plaque accumulation (Marchetti,
2011). The present study demonstrates that the patient,
operator, and people present in the operatory are exposed to a
high amount of bacteria during the procedure of ultrasonic
scaling. The microbial load of aerosol reduced significantly in
both the groups after preprocedural mouthwash usage in
comparison to the control group. The analysis of CFUs after 48
h revealed that CHX was most effective in reducing the
bacterial counts in the aerosol followed by EO mouthwash. A
study conducted by Fine et al. in 1992 has reported that the use
of various plaque control agents as preprocedural mouthwash
is effective in reducing bacterial count in aerosol when
compared with distilled water or saline. Thus, the result of this
study was in accordance to the present study. Another study
conducted by Logothetis et al. in 1995 compared CHX
gluconate with EOs and water and found out that there is
higher reduction in the bacterial counts with CHX gluconate.
The results of this study are in accordance to our study which
has shown the same results. A study conducted by Snophia
Suresh et al. has been reported in literature that was conducted
to check the efficacy of pre-procedural rinsing with
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Chlorhexidine & essential Oils in reducing bacterial aerosol
contamination. Results of the study suggested that
preprocedural rinsing with chlorhexidine mouth rinse was
much better in reducing bacterial aerosols when compared with
an essential oil mouth rinse (Snophia S, 2011). Thus the results
of this study are also in accordance to our study which showed
the same results. These observations reinforce the importance
of using personal protective equipment like eye and face
shields, head cap, mouth masks, glove, gowns and validates
the use of pre-procedural mouthrinsing with an antimicrobial
mouthwash as an additional barrier to minimize the risk of
cross-contamination during ultrasonic scaling. The limitation
of the present study is that we have just counted the aerobic
bacteria capable of growth on agar plates. The anaerobic
bacteria and viruses have not been included in the study.
Conclusion
The aerosol production cannot be totally eliminated during
ultrasonic scaling, but the putative potential of these aerosols
can be minimized by preprocedural rinsing. 0.2 %
chlorhexidine was found to be most effective preprocedural
mouthwash in reducing the bacterial load in the aerosol
produced during ultrasonic scaling followed by essential oil
and distilled water.
Conflicts of interest- Nil

REFERENCES
Acharya S, Priya H, Purohit B, Bhat M. 2010. Aerosol
contamination in a rural university dental clinic in South
India. Int J Infect Control., 6:i1.
Addy M, Moran JM. 2000. Clinical indications for the use of
chemical adjuncts to plaque control: Chlorhexidine
formulations. Periodontol., 1997;15:52‑4.
Fine DH, Mendieta C, Barnett ML, Furgang D, Meyers R,
Olshan A, et al. 1992. Efficacy of preprocedural rinsing
with an antiseptic in reducing viable bacteria in dental
aerosols. J Periodontol., 63:821‑4.
Gross K, Overman P, Cobb C, Brockmann S. 1992. Aerosol
generation by two ultrasonic scalers and one sonic scaler. J
Dent Hyg., 66(7):314-318.

Gupta G, Mitra D, Ashok KP, Gupta A, Soni S, Ahmed S, et
al. 2014. Efficacy of preprocedural mouth rinsing in
reducing aerosol contamination produced by ultrasonic
scaler: A pilot study. J Periodontol., 85:562‑8.
Harrel SK, Molinari J. 2004. Aerosols and splatter in
Dentistry: a brief review of the literature and infection
control implications, J Am Dent Assoc., 135(4):429-437.
Hinds WC. 1982. Aerosol Technology: Properties, Behavior,
and Measurement of Airborne Particles. New York: Wiley;
p. 6.
Holbrook WP, Muir KF, MacPhee IT, Ross PW. Bacterial
investigation of the aerosol from ultrasonic scalers. Br Dent
J. 1978;144(8):245-247.
Larato DC, Ruskin PF, Martin A, Delanko R. 1966. Effect of a
dental air turbine drill on the bacterial counts in air. J
Prosthet Dent.,16(4):758-765.
Logothetis DD, Martinez‑Welles JM. 1995. Reducing
bacterial aerosol contamination with a chlorhexidine
gluconate pre‑rinse. J Am Dent Assoc., 126:1634‑9.
Marchetti E, Mummolo S, Di Mattia J, Casalena F, Di Martino
S, Mattei A, et al. 2011. Efficacy of essential oil
mouthwash with and without alcohol: A 3‑day plaque
accumulation model. Trials., 12:262.
Reddy S, Prasad MG, Kaul S, Satish K, Kakarala S, Bhowmik
N, et al. 2012. Efficacy of 0.2% tempered chlorhexidine as
a pre‑procedural mouth rinse: A clinical study. J Indian
Soc Periodontol., 16:213‑7.
Saini R. 2015. Efficacy of preprocedural mouth rinse
containing chlorine dioxide in reduction of viable bacterial
count in dental aerosols during ultrasonic scaling: A
double-blind, placebo-controlled clinical trial. Dent
Hypotheses., 6:65‑71.
Santos A. 2003. Evidence‑based control of plaque and
gingivitis. J Clin Periodontol., 30 Suppl 5:13‑6.
Snophia S, Manimegalai M, Uma Sudhakar, Sopia, 2011.
Comparison of efficacy of Preprocedural Rinsing with
Chlorhexidine and Essential Oil Mouthwash in Reducing
Viable Bacteria In Dental Aerosols- A Microbiological
Study. Int J Contemporary Dentistry, 2(6):1-6.
Walsh TF, Unsal E, Davis LG, Yilmaz O. 1995. The effect of
irrigation with chlorhexidine or saline on plaque vitality. J
Clin Periodontol., 22:262‑4.

*******

