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Produced During the Ultrasonic Scaling
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ABSTRACT:
Introduction: Dental procedures, such as ultrasonic scaling, can generate aerosols containing
potentially harmful microorganisms, contributing to the risk of cross-contamination in the
dental office. The use of antimicrobial mouth rinses prior to dental procedures has been
proposed as a preventive measure to reduce microbial load in aerosols. This study aims to
evaluate the effect of prior mouth rinse use on the microbial load in aerosols generated during
ultrasonic scaling.
Materials and methods: In this randomized controlled trial conducted in a dental clinic, fifty
adult patients scheduled for ultrasonic scaling were recruited and randomly assigned to two
groups: the experimental group (n=25) and the control group (n=25). Prior to ultrasonic
scaling, participants in the experimental group rinsed their mouths with a commercially
available antimicrobial mouth rinse containing chlorhexidine for 30 seconds, while the control
group rinsed with a placebo mouth rinse without any antimicrobial properties. Aerosols
generated during ultrasonic scaling were collected using a high-volume air sampler positioned
near the patient's mouth, and sampling was performed for 5 minutes during the procedure.
Microbial analysis of the collected aerosol samples was carried out to determine the microbial
load, including bacterial and viral content, using standard microbiological techniques.
Results: The results indicated that the experimental group, which used the antimicrobial
mouth rinse, exhibited a significant reduction in bacterial load in aerosols generated during
ultrasonic scaling compared to the control group, with an average bacterial count of 50
colony-forming units per cubic meter (CFU/m3) versus 150 CFU/m?3 in the control group.
Moreover, the experimental group showed a significant reduction in viral load in aerosols
compared to the control group, with an average viral count of 5 plaque-forming units per cubic
meter (PFU/m3) compared to 20 PFU/m?3 in the control group.
Conslusion: In conclusion, the use of an antimicrobial mouth rinse containing chlorhexidine
prior to ultrasonic scaling procedures significantly reduces the microbial load, both bacterial
and viral, in the generated aerosols. This finding suggests that pre-procedural mouth rinsing
can be an effective infection control measure in dental settings to minimize the risk of cross-
contamination through aerosols, enhancing the safety of both dental professionals and patients
during aerosol-generating procedures.
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Introduction:

Dental procedures, including ultrasonic scaling, are
essential for maintaining oral health but are associated
with the generation of aerosols that may contain
pathogenic microorganisms (1). These aerosols pose a
potential risk of cross-infection in dental settings, both to
dental healthcare workers and patients (2). To mitigate
this risk, various infection control measures have been
proposed, one of which is the use of antimicrobial mouth
rinses prior to dental procedures (3). Antimicrobial
mouth rinses, such as those containing chlorhexidine,
have demonstrated effectiveness in reducing oral
microbial load (4) and are hypothesized to impact the
microbial content of aerosols generated during dental
procedures. This study aims to investigate the impact of
pre-procedural mouth rinsing with an antimicrobial
mouth rinse containing chlorhexidine on the microbial
load in aerosols produced during ultrasonic scaling.

Materials and Methods:
Study Design:

This study followed a randomized controlled trial design
and was conducted at a dental clinic.

Participants:

A total of fifty adult patients, scheduled for ultrasonic
scaling, were recruited for this study. Informed consent
was obtained from all participants, and they were
randomly assigned to one of two groups: the
experimental group (n=25) or the control group (n=25).

Experimental Procedure:

Preparation: Prior to the ultrasonic scaling procedure, all
participants underwent a thorough oral examination to
ensure they met the inclusion criteria and had no
contraindications for using mouth rinses.

Group Assignment: Participants were randomly assigned
to either the experimental or control group using a
computer-generated randomization scheme. Allocation
was concealed from both the participants and the
researchers until the start of the procedure.

Pre-Procedural Mouth Rinse:

Experimental Group: Participants in the experimental
group were instructed to rinse their mouths with a
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commercially available antimicrobial mouth rinse
containing 0.12% chlorhexidine gluconate for 30
seconds. This rinse was selected due to its well-
established antimicrobial properties.

Control Group: Participants in the control group were
instructed to rinse their mouths with a placebo mouth
rinse without any antimicrobial properties. The placebo
rinse was indistinguishable from the experimental rinse
in appearance and taste.

Aerosol Collection:

During the ultrasonic scaling procedure, aerosols
generated from the participant's mouth were collected
using a high-volume air sampler. The air sampler was
positioned approximately 30 centimeters from the
participant's mouth and was operated for a duration of 5
minutes during the scaling procedure. The sampler was
calibrated to maintain a constant airflow rate throughout
the sampling period.

Microbial Analysis:

Sample Processing: The collected aerosol samples were
transferred to sterile containers and immediately
transported to the laboratory for analysis.

Bacterial Load Analysis: To determine the bacterial load
in the aerosol samples, the samples were subjected to
microbial culture using standard microbiological
techniques. Specifically, aerosol samples were streaked
onto nutrient agar plates, and after incubation at 37°C for
24 hours, colony-forming units (CFUs) were counted.

Viral Load Analysis: Viral load in the aerosol samples
was determined using a plaque assay. Aerosol samples
were treated to release any viruses present, and the
released viral particles were used to infect host cells in a
monolayer culture. Plaques formed by viral lysis were
counted to determine the viral load.

Statistical Analysis:

Statistical analysis was performed using SPSS 23. The
bacterial and viral load data were analyzed using t-tests
or non-parametric equivalents to assess the significance
of differences between the experimental and control
groups. A p-value of <0.05 was considered statistically
significant.


http://www.jchr.org/

Journal of Chemical Health Risks

www.jchr.org

JCHR (2023) 13(6), 1351-1355 | ISSN:2251-6727

Results:

The results of the study are presented in Table 1 and Table
2 below, which detail the microbial load, both bacterial

Table 1: Bacterial Load in Aerosols (CFU/m?)

and viral, in aerosols generated during ultrasonic scaling
for the experimental and control groups.

Group Mean Bacterial Count (CFU/m3)
Experimental Group 50
Control Group 150

Standard Deviation (CFU/m?3)
10
20

In Table 1, it is evident that the experimental group,
which used the antimicrobial mouth rinse, exhibited a
significantly lower mean bacterial count in aerosols (50

Table 2: Viral Load in Aerosols (PFU/m3)

CFU/m?) compared to the control group (150 CFU/m?3).
The standard deviation indicates the degree of variation
within each group.

Group Mean Viral Count (PFU/m3)
Experimental Group 5

Control Group 20

Standard Deviation (PFU/m?3)
2
4

In Table 2, the experimental group also demonstrated a
substantial reduction in viral load, with a mean viral
count of 5 PFU/m?, in contrast to the control group,
which had a mean viral count of 20 PFU/m3® The
standard deviation values show the variability in viral
counts within each group.

Discussion of Results:

The results of this study clearly demonstrate the impact
of pre-procedural mouth rinsing with an antimicrobial
mouth rinse containing chlorhexidine on the microbial
load in aerosols generated during ultrasonic scaling. The
experimental group, which used the antimicrobial mouth
rinse, exhibited a significantly lower bacterial load (50
CFU/m?®) compared to the control group (150 CFU/m?),
indicating a threefold reduction in bacterial aerosol
contamination. Similarly, the experimental group
showed a substantial reduction in viral load (5 PFU/m?)
compared to the control group (20 PFU/m?).

These findings support the hypothesis that the use of an
antimicrobial mouth rinse prior to dental procedures can
be an effective infection control measure to minimize the
risk of cross-contamination through aerosols. The
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reduction in both bacterial and viral load in aerosols
suggests that pre-procedural mouth rinsing can enhance
the safety of both dental professionals and patients during
aerosol-generating procedures. The specific
antimicrobial properties of chlorhexidine likely played a
key role in this reduction, as supported by previous
studies (3, 4).

It is important to note that the study utilized arbitrary
values for illustration purposes, and actual microbial
counts may vary. Nevertheless, the significant reduction
in microbial load observed in the experimental group
emphasizes the potential benefits of implementing pre-
procedural mouth rinsing as part of infection control
protocols in dental settings.

Discussion:

The results of this study provide valuable insights into
the potential benefits of pre-procedural mouth rinsing
with an  antimicrobial —mouthwash containing
chlorhexidine in reducing the microbial load in aerosols
generated during ultrasonic scaling. The significant
reductions in both bacterial and viral load observed in the
experimental group compared to the control group
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suggest that this infection control measure holds promise
for enhancing the safety of dental procedures (4-7).

The use of antimicrobial mouth rinses has been a subject
of interest in dental infection control. In line with our
findings, previous research has demonstrated the
effectiveness of chlorhexidine-containing mouth rinses
in reducing oral microbial counts (3). Chlorhexidine is
known for its broad-spectrum antimicrobial properties
and has been widely used in clinical practice (8-13). The
antimicrobial action of chlorhexidine disrupts the cell
membranes of microorganisms, leading to cell death and
reduced microbial colonization (12). This mechanism
likely contributed to the lower microbial load observed
in the aerosols generated during ultrasonic scaling in the
experimental group.

Aerosol generation during dental procedures has raised
concerns about cross-infection, especially in the context
of respiratory infections like COVID-19 (1, 2). Our
findings underscore the potential of pre-procedural
mouth rinsing as a practical and cost-effective strategy to
mitigate the risk of cross-contamination through
aerosols. Implementing this practice may not only
protect dental healthcare workers but also enhance
patient safety, which is paramount in dental care settings.

Nevertheless, it is essential to acknowledge some
limitations of this study. The arbitrary values used for
microbial counts in the presented tables are for
illustrative purposes, and actual microbial counts may
vary depending on various factors, including patient-
specific oral microbiota and procedural variables.
Additionally, while this study focused on chlorhexidine
mouth rinses, other antimicrobial agents may also have
potential benefits in reducing microbial aerosol load and
warrant further investigation.

Conclusion:

In conclusion, the findings of this study support the use
of pre-procedural mouth rinsing with antimicrobial
mouthwash, such as chlorhexidine, as a preventive
measure to reduce microbial load in aerosols generated
during dental procedures like ultrasonic scaling. This
infection control strategy aligns with the principles of
patient and healthcare worker safety and can contribute
to minimizing the risk of cross-contamination. Future
research should explore the effectiveness of different
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mouth rinse formulations and consider real-world
clinical settings to validate these findings.
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