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ABSTRACT

In light of the COVID-19 pandemic, it is essential that protocols be developed that enable ultrasonic
therapy to be implemented with minimal risk to dental healthcare providers. Aerosol reduction
strategies combined with rigorous infection control procedures, including the use of effective
personal protective equipment, are needed to reduce the risk of pathogen transference from patient
to dental provider so that ultrasonic instrumentation can be utilized when necessary.

Recommendations on how to navigate a return to routine dental care in the current climate of the COVID-
19 pandemic have varied widely. With this in mind, suggestions should emerge from a combination of a
review of the available science, clinical judgment, practicability of implementation, and risk versus benefit
analyses. This article is aimed at providing evidence-based information to assist regulatory bodies in their
decision making as they consider recommendations for the provision of effective dental therapy in a way
that maximizes the safety of everyone who enters the dental treatment space.

The Need for Periodontal Debridement

Adequate debridement is essential for periodontal inflammation to resolve. Persistence of inflammation in
periodontal tissues contributes to the systemic burden of inflammation.  Low-grade systemic inflammation
has the potential to increase the risk for subsequent infections.  Patients at high risk for severe illness from
COVID-19 have included those with underlying conditions that deactivate mechanisms of the body's
immune system.  Up to 94% of hospitalized patients diagnosed with COVID-19 have had one or more
underlying conditions.  The most common comorbidities have been hypertension, obesity, and diabetes, all
of which can be affected by chronic inflammatory periodontal disease (CIPD).  It is conceivable that CIPD
may be an underlying condition that can affect the severity of the COVID-19 illness.

Effective periodontal debridement involves removal of clinically detectible debris and interruption of
pathogenic microscopic biofilm. While mechanical treatment (ie, hand instrumentation) is still commonly
used during debridement, evidence has long suggested that even the most intensive mechanical treatment
on its own cannot consistently yield adequate control of the bacterial etiology.  In the case of the COVID-
19 pandemic, many interim recommendations for the provision of dental care suggest the use of hand
instrumentation solely and to avoid the use of ultrasonic instrumentation.  This may be an ill-advised
strategy.

Rather than employ protocols that suggest avoidance of evidence-based procedures that are essential to
patient health (ie, ultrasonic instrumentation), it may be prudent to develop protocols in which ultrasonic
therapy can be implemented with minimal risk to the dental healthcare provider, especially in times of
pandemic. By combining aerosol reduction strategies with updated infection control procedures, including
the use of effective personal protective equipment (PPE), dental practitioners can reduce the risk of
pathogen transference from patient to provider even when using ultrasonic instrumentation.

The Extent of the Problem

Ultrasonic, compressed-air-driven high-speed handpieces, three-way water/air syringes, prophy
cups/paste, and air-polishing devices all have the potential to generate aerosols, which can spread and
persist if not adequately captured. When measured via colony-forming units and collected onto non-specific
growth media placed at locations distant from the device being used, ultrasonic instrumentation, when
inadequately controlled, is suggested to have the greatest potential to create possible aerosol
contamination.  However, it is important to note that studies documenting the spread or persistence of
ultrasonic-generated aerosols have all been performed when the device was used without any attempt at
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aerosol capture. This research was crucial in identifying the potential risk that existed among aerosols
within dentistry, further prompting the quest for a solution. Significant evidence suggests that using a large-
bore capture device (≥8 mm diameter) on a properly functioning dental vacuum system removes 90% to
98% of any generated aerosol, preventing it from leaving the operative site.

The amount of aerosol capture via high-volume evacuation (HVE) is subject to the basic laws of air flow
dynamics. Air flow rate depends on the suction force at the point of capture and the diameter of the opening
to the HVE suction line. Just because a device attaches to an HVE line does not necessarily mean it can be
expected to capture all or even 90% of aerosols. The actual diameter of the capture device attached to the
HVE is what determines its effectiveness. Devices designed with numerous holes, even if the total surface
area of the holes equals that of an 8 mm orifice, will not remove as much aerosol due to the basic laws of
air flow dynamics.

A Reasonable Approach Going Forward

For safe use of ultrasonic instrumentation, a layering of protections has long been suggested.  Currently,
no data is available for determining and ranking the impact of each of the potential protective steps on
transmission reduction, and studies concerning aerosol generation and capture in dentistry have focused
on bacteria with little having been published on virus and fungus. Availability of resources can also affect
the implementation of and adherence to the steps involved in an overall aerosol contamination reduction
strategy. Any strategy developed to improve the safety of the dental treatment environment should include
steps that can be reasonably implemented and have data supporting the benefit of implementation.

Many factors affect the generation, composition, and spread of aerosols in the dental treatment room.
Although it is impossible to determine the exact infection risk to a clinical dental professional when using an
ultrasonic device, a prudent goal is to reduce or eliminate as many factors as possible.

Three basic strategies to reduce the impact of ultrasonic-generated aerosols are as follows: (1) Reduce the
likelihood that carriers of SARS-CoV-2 are seen the office. (2) Affect the generation, spread, and duration of
potentially infectious aerosols. (3) Protect against any potential contaminants in the room.

A number of recommendations may be adopted that could allow patients to receive the level of dental care
necessary to affect their oral and overall health in a manner that reduces risk to dental providers beyond
that afforded by previous dental hygiene visit protocols. These recommendations include the following:

1. Screen potential patients prior to their visit to identify those who may be asymptomatic carriers of SARS-
CoV-2 and reschedule them.

2. Temperature-screen patients on arrival to the office and reschedule those with a temperature ≥100.4
degrees.

3. Have patients pre-rinse with 1.5% hydrogen peroxide.

4. Follow standard precautions for infection control as per the Centers for Disease Control and Prevention
(CDC) October 2016 publication, "Summary of Infection Prevention Practices in Dental Settings: Basic
Expectations for Safe Care."

5. Always use a large-bore capture device (≥8 mm diameter) on a properly functioning dental vacuum
system.

6. Consider alternatives to the use of a three-way syringe.

7. The operator, assistant, and anyone who enters the active treatment room must wear  appropriate
PPE,including a disposable full-coverage gown, head cover, face shield, and surgical N-95 mask. If such a
mask is not readily available, a level 3 mask with face shield may be considered but only if the other
recommended steps are followed. (See next section on N-95 respirator usage.)

8. Follow manufacturer instructions for use to operate and clean ultrasonic devices and vacuum lines.

N-95 Respirators

Certainly, the use of a surgical N-95 respirator is preferable. However, data is sorely lacking regarding the
effectiveness of these respirators, level 3 masks, and face shields used either alone or in combination
during procedures and their potential to protect against viral-laden aerosols. These knowledge gaps must
be filled in as dentistry moves forward. In the absence of available data, the current need for periodontal
debridement (especially considering the adverse effect chronic oral inflammation can have on the immune
response) mandates that risk versus need versus availability analyses be considered to develop
realistically implementable protocols for providing dental healthcare safely and effectively.

The CDC recommends to hospitals and other ambulatory medical settings that a second tier of infection
prevention called transmission-based precautions be followed when aerosol-generating procedures are
being performed.  Transmission-based precautions include the use of surgical N-95 respirators and
environmental controls such as negative pressure room with minimum rates of air exchanges per hour.

While it may seem logical to try to apply CDC regulations designed for medicine to dental procedures, there
are distinct differences between the two entities. The location of any generated aerosol is not as predictable
in medicine as it is in dentistry. For example, when a breathing tube is removed from a patient, potential
pathogens will be spread based on the highly variable path that the tube takes upon removal and continue
onto any surface on which the tube makes contact. In dentistry, the operative site where aerosols may be
created is easily identified and, more importantly, able to be effectively controlled because air flow rates of
suction devices used in dentistry are typically much higher than those used in medical treatment rooms.
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While the use of surgical N-95 respirators by dental professionals would be ideal, unfortunately they
currently are not readily available nor will they likely be in the foreseeable future. Also, dental providers will
need to dedicate considerable time and resources to adhering to published guidelines (OSHA guideline
1910.134 - Respiratory Protection). Additionally, medical clearance, verified fitting, regular fit testing, and
required written respiratory control protocol and training programs are not easily attainable for dental
personnel.

Realizing that a multi-tiered approach to aerosol control in the dental setting, including use of a large-bore
capture device attached to an adequately functioning vacuum system along with pre-procedural rinse and
avoidance of use of a three-way syringe, greatly reduces aerosol generation and pathogenic potential, one
of the first states to endorse reopening recommendations for dental offices, Kentucky, noted that
substitution of a facemask/level 3 surgical mask for a surgical N-95 respirator is acceptable assuming that
other steps for aerosol control are followed.

Conclusion

It is important for dental professionals to perform risk assessments to determine what is safe and effective
for themselves and their patients before proceeding with treatment. Dental hygiene therapy is an essential
component of oral and overall wellness, and guidelines for the delivery of patient care must be able to be
implemented in a reasonable manner.

About the Authors

Timothy Donley, DDS, MSD
Private Practice specializing in Periodontics, Bowling Green, Kentucky; Co-author, Ultrasonic Periodontal
Debridement: Theory and Technique

Dani Botbyl, RDH
National Clinical Educator, Dentsply Sirona Canada, Woodbridge, Ontario, Canada

Elizabeth Ryerse, RDH
Canadian Dental Hygienists Association (CDHA) Ontario Board Director; Canadian Delegate to the
International Federation of Dental Hygienists

References

1. Cardoso EM, Reis C, Manzanares-Céspedes MC. Chronic periodontitis, inflammatory cytokines, and
interrelationship with other chronic diseases. Postgrad Med. 2018;130(1):98-104.

2. Kaspersen KA, Dinh KM, Erikstrup LT, et al. Low-grade inflammation is associated with susceptibility to
infection in healthy men: results from the Danish Blood Donor Study (DBDS). PLoS One.
2016;11(10):e0164220.

3. Centers for Disease Control and Prevention. Coronavirus Disease 2019 (COVID-19). People who are at
high risk for severe illness. CDC website. May 14, 2020. https://www.cdc.gov/coronavirus/2019-
ncov/hcp/underlying-conditions.html. Accessed May 20, 2020.

4. Richardson S, Hirsch JS, Narasimhan M, et al. Presenting characteristics, comorbidities, and outcomes
among 5700 patients hospitalized with COVID-19 in the New York City area. JAMA. 2020. e206775. doi:
10.1001/jama.2020.6775.

5. Muñoz Aguilera E, Suvan J, Buti J, et al. Periodontitis is associated with hypertension: a systematic
review and meta-analysis. Cardiovasc Res. 2020;116(1):28-39.

6. Sundar C, Ramalingam S, Mohan V, et al. Periodontal therapy as an adjunctive modality for HbA1c
reduction in type-2 diabetic patients. J Educ Health Promot. 2018;7:152.

7. Goodson JM. Disease reciprocity between gingivitis and obesity. J Periodontol. 2020. doi:
10.1002/JPER.20-0046.

8. World Health Organization. Clinical management of severe acute respiratory infection when COVID-19 is
suspected: interim guidance. WHO website. March 13, 2020. https://www.who.int/publications-
detail/clinical-management-of-severe-acute-respiratory-infection-when-novel-coronavirus-(ncov)-infection-
is-suspected. Accessed May 12, 2020.

9. Cobb CM. Non-surgical pocket therapy: mechanical. Ann Periodontol. 1996;1(1):443-490.

10. Ciantar M. Time to shift: from scaling and root planing to root surface debridement. Prim Dent J.
2014;3(3):38-42.

11. Centers for Disease Control and Prevention. Coronavirus Disease 2019 (COVID-19). Dental settings.
Interim infection prevention and control guidance for dental settings during the COVID-19 response. CDC
website. May 3, 2020. https://www.cdc.gov/coronavirus/2019-ncov/hcp/dental-settings.html. Accessed May
20, 2020.

12. Harrel SK, Molinari J. Aerosols and splatter in dentistry: a brief review of the literature and infection
control implications. J Am Dent Assoc. 2004;135(4):429-437.

13. Harrel SK, Barnes JB, Rivera-Hidalgo F. Reduction of aerosols produced by ultrasonic scalers. J
Periodontol. 1996;67(1):28-32.

14. Micik RE, Miller RL, Mazzarella MA, Ryge G. Studies on dental aerobiology. I. Bacterial aerosols
generated during dental procedures. J Dent Res. 1969;48(1):49-56.

22

Compendium  ARTICLES  ARCHIVE  CE  EBOOKS  WEBINARS  NEWS  ONLINE ONLY  SPECIAL ISSUES

VIDEOS  COVID-19

https://www.cdc.gov/coronavirus/2019-ncov/hcp/underlying-conditions.html
https://www.who.int/publications-detail/clinical-management-of-severe-acute-respiratory-infection-when-novel-coronavirus-(ncov)-infection-is-suspected
https://www.cdc.gov/coronavirus/2019-ncov/hcp/dental-settings.html
https://www.aegisdentalnetwork.com/cced/2020/06/
https://www.aegisdentalnetwork.com/cced/archive
http://cced.cdeworld.com/?__hstc=186597750.900f5d356443ef020e59d763d264f19a.1588692583082.1588711912617.1591046454953.3&__hssc=186597750.1.1591046454953&__hsfp=1696692558
https://www.aegisdentalnetwork.com/cced/ebooks
https://www.aegisdentalnetwork.com/cced/webinars
https://www.aegisdentalnetwork.com/cced/news
https://www.aegisdentalnetwork.com/cced/online-only
https://www.aegisdentalnetwork.com/cced/special-issues/
https://www.aegisdentalnetwork.com/cced/videos
https://www.aegisdentalnetwork.com/covid-19


6/1/2020 Back-to-Work Treatment Recommendations: Aerosol Containment, Dental Hygiene Procedures, and Personal Safety Practices

https://www.aegisdentalnetwork.com/cced/2020/06/back-to-work-treatment-recommendations-aerosol-containment-dental-hygiene-procedures-and-personal-safety-practices?utm_source=CCED-Editorial-June 2020 I… 4/4

15. Bentley CD, Burkhart NW, Crawford JJ. Evaluating spatter and aerosol contamination during dental
procedures. J Am Dent Assoc. 1994;125(5):579-584.

16. King TB, Muzzin KB, Berry CW, Anders LM. The effectiveness of an aerosol reduction device for
ultrasonic scalers. J Periodontol. 1997;68(1):45-49.

17. Klyn SL, Cummings DE, Richardson BW, Davis RD. Reduction of bacteria-containing spray produced
during ultrasonic scaling. Gen Dent. 2001;49(6):648-652.

18. Jacks ME. A laboratory comparison of evacuation devices on aerosol reduction. J Dent Hyg.
2002;76(3):202-206.

19. ADA Interim Guidance for Minimizing Risk of COVID-19 Transmissions. April 1, 2020.
https://www.ada.org/~/media/CPS/Files/COVID/ADA_COVID_Int_Guidance_Treat_Pts.pdf. Accessed May
12, 2020.

20. Centers for Disease Control and Prevention. Summary of Infection Prevention Practices in Dental
Settings: Basic Expectations for Safe Care. Atlanta, GA: Centers for Disease Control and Prevention, US
Dept of Health and Human Services; October 2016.

21. Siegel JD, Rhinehart E, Jackson M, et al. 2007 guideline for isolation precautions: preventing
transmission of infectious agents in health care settings. Am J Infect Control. 2007;35(10 suppl 2):S65-
S164.

22. Phase I Healthcare Services Reopening: Dentistry's Plan. Kentucky Dental Association. April 25, 2020.
https://www.kyda.org/res/uploads/media/Phase-I-Reopening-Dentistry-s-Plan.pdf. Accessed May 12, 2020.

Compendium
Articles
Archive
Authors
CE
eBooks
Subscribe

 View All of Our Brands
Inside Dentistry
Compendium
Inside Dental Technology
CDE World

 Contact Us
About Us
Advertisers
Creative Services

 

© 2020 AEGIS Communications | Privacy Policy

Compendium  ARTICLES  ARCHIVE  CE  EBOOKS  WEBINARS  NEWS  ONLINE ONLY  SPECIAL ISSUES

VIDEOS  COVID-19

https://www.ada.org/~/media/CPS/Files/COVID/ADA_COVID_Int_Guidance_Treat_Pts.pdf
https://www.kyda.org/res/uploads/media/Phase-I-Reopening-Dentistry-s-Plan.pdf
https://www.aegisdentalnetwork.com/cced
https://www.aegisdentalnetwork.com/cced/2020/06/
https://www.aegisdentalnetwork.com/cced/archive
https://www.aegisdentalnetwork.com/authors
https://cced.cdeworld.com/?__hstc=186597750.900f5d356443ef020e59d763d264f19a.1588692583082.1588711912617.1591046454953.3&__hssc=186597750.1.1591046454953&__hsfp=1696692558
https://www.aegisdentalnetwork.com/cced/ebooks
https://www.aegisdentalnetwork.com/cced/subscribe
https://www.aegisdentalnetwork.com/id
https://www.aegisdentalnetwork.com/cced
https://www.aegisdentalnetwork.com/idt
http://www.cdeworld.com/?__hstc=186597750.900f5d356443ef020e59d763d264f19a.1588692583082.1588711912617.1591046454953.3&__hssc=186597750.1.1591046454953&__hsfp=1696692558
https://www.aegisdentalnetwork.com/contact-us
https://www.aegisdentalnetwork.com/about
https://www.aegisdentalnetwork.com/advertisers
https://www.aegisdentalnetwork.com/creative-services
https://www.facebook.com/CompendiumDentistry/
https://twitter.com/CompendiumCED
https://www.aegisdentalnetwork.com/privacy-policy
https://www.aegisdentalnetwork.com/cced/2020/06/
https://www.aegisdentalnetwork.com/cced/archive
http://cced.cdeworld.com/?__hstc=186597750.900f5d356443ef020e59d763d264f19a.1588692583082.1588711912617.1591046454953.3&__hssc=186597750.1.1591046454953&__hsfp=1696692558
https://www.aegisdentalnetwork.com/cced/ebooks
https://www.aegisdentalnetwork.com/cced/webinars
https://www.aegisdentalnetwork.com/cced/news
https://www.aegisdentalnetwork.com/cced/online-only
https://www.aegisdentalnetwork.com/cced/special-issues/
https://www.aegisdentalnetwork.com/cced/videos
https://www.aegisdentalnetwork.com/covid-19

