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Abstract:
The recent spread of severe acute respiratory syndrome coronavirus 2 (SARS-CoV2) and its
associated Coronavirus disease (COVID-19), has gripped the entire international community and has
caused widespread public health concerns. Despite global efforts to contain the disease spread, the
outbreak is still on a rise owing to the community spread pattern of this infection. This is a zoonotic
infection that, similar to other coronavirus infections, is believed to have been originated in bats and
pangolins, and later transmitted to humans. Once in the human body, this Corona virus (SARS-CoV2)
is abundantly present in nasopharyngeal and salivary secretions of affected patients and its spread is
predominantly thought to be respiratory droplet/contact in nature. Dental professionals, including
endodontists, may soon encounter patients with suspected or confirmed SARS-CoV2 infection and
will have to act diligently not only to provide care but at the same time prevent nosocomial spread of
infection. Thus, the aim of this article is to provide a brief overview of the epidemiology, symptoms
and routes of transmission of this novel infection. In addition, specific recommendations for dental
practice are suggested for patient screening, infection control strategies and patient management
protocol.

Clinical Relevance

+

Dental care providers need to be aware and prepared for tackling any impending infectious
disease challenge as might be the case in the current outbreak of SARS-Cov2 transmission and
its associated Coronavirus disease (COVID-19) that can be life-threatening to susceptible
patients.
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Introduction

+

The outbreak of coronavirus disease 2019 (COVID-19) in the area of Wuhan, China has
evolved rapidly into a public health crisis (1) and has spread exponentially to other parts of the
world (Fig 1). The novel coronavirus belongs to a family of single-stranded RNA viruses known
as Coronaviridae (2). This family of viruses are known to be zoonotic or transmitted from
animals to humans. These include severe acute respiratory syndrome coronavirus (SARSCoV), first identified in 2002 and the Middle East respiratory syndrome coronavirus (MERSCoV), first identified in 2012 (3). There is strong evidence that this novel coronavirus has
similarity to coronavirus species found in bats and potentially pangolins, confirming the
zoonotic nature of this new cross-species viral-mediated disease (4,5). Since the published
genome sequence for this novel Coronavirus has a close resemblance with other ßCoronaviruses such as SARS-CoV and MERS-CoV, the Coronavirus Study Group of the
International Committee on Taxonomy of Viruses has given its scientific name as SARS-CoV2,
even though it is popularly called COVID-19 virus (6,7). On January 30, 2020, the World
Health Organization (WHO) declared the rampant spread of SARS-CoV2 and its associated
disease (COVID-19) a public health emergency with a currently known overall mortality rate
to be as high as 3.4% (8,9). According to WHO situation report (March 16, 2020) update on
COVID-19, there have been more than 160,000 reported cases and 6,000 deaths worldwide
(10) and this number continues to increase (Fig 1). Therefore, measures for prevention,
identification and management must be in place for appropriate mitigation of further spread.

Given the widespread transmission of SARS-CoV2 and reports of its spread to Health Care
Providers (HCPs) (3,11), dental professionals are at high risk for nosocomial infection and can
become potential carriers of the disease. Such risks can be attributed to the unique nature of
dental interventions, which include aerosol generation, handling of sharps and proximity of
the provider to the patient’s oropharyngeal region. In addition, if adequate precautions are not
taken, the dental office can potentially expose patients to cross-contamination. As the
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understanding of this novel disease is evolving, dental practices should be better prepared to
identify a possible COVID-19 infection, and refer patients with suspected, confirmed, or a
history of COVID-19 infection to appropriate treatment centers. Here, we summarize current
recommendations for diagnosing and managing patients with COVID-19. While this
information is current up to March 2020, we anticipate that new information will emerge and
have provided URLs to several useful websites (Fig 2).

Symptoms

+

Patients with COVID-19 usually present with clinical symptoms of fever, cough and myalgia. In
addition, abnormal chest X-Ray and computer tomography (CT) findings such as ground-glass
opacities are typically found in the chest (12). Notably, 80% of these patients have only mild
symptoms that resemble flu-like symptoms and seasonal allergies, which might lead to an
increased number of undiagnosed cases (13). Although SARS-CoV2 is known to be highly
transmissible when patients are most symptomatic, it is noteworthy that the incubation
period can range from 0-24 days, therefore transmission can occur before any symptoms are
apparent (12,14). Severe forms of this disease have a predilection for males with a mean age of
56 years with pre-existing chronic illnesses such as cardiovascular disease or
immunosuppression. The higher risk patient population manifests symptoms typical of
pneumonia or acute respiratory distress syndrome (12).

Routes of transmission

+

SARS-Cov2 infections typically spread through respiratory droplets or by contact (1).
Therefore, coughing or sneezing by an infected person can render SARS-CoV2 airborne,
potentially infecting individuals in close contact (radius of approximately 6 feet). This had led
to recommendations of social distancing. Another important route of transmission is if
droplets of SARS-CoV2 land on inanimate objects located nearby an infected individual and
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are subsequently touched by other individuals (1). Indeed, a recent report suggests that the
virus remains viable for up to 9 days when it is on a hard surface such as plastic or metal. Thus,
disinfection of objects and hand washing is essential for halting the spread of this disease. This
recommendation is strengthened considering that people touch their face on an average 23
times per hour, with 44% of these occurrences involving the mucous membranes of mouth
and/or nose (15). In addition, studies have shown the presence of SARS-CoV2 in both saliva
and feces of the affected patients (16,17). It is known that SARS-CoV2 can bind to human
angiotensin converting enzyme 2 (ACE-2) positive cells, which are highly concentrated in
salivary glands; this may be a possible explanation for the presence of SARS-CoV2 in secretory
saliva (18,19). Therefore, there is a potential for transmission of COVID-19 via aerosol,
fomites or fecal-oral route that may contribute to nosocomial spread in the dental office
setting (20).

Patient management and prevention of nosocomial infection

+

Based on the experience gained from the previous outbreak of SARS-CoV and data available
on SARS-CoV2 and its associated disease (COVID-19), certain specific measures are discussed
here for dental patient management in this epidemic period of COVID-19 (Summarized in Fig
3). On March 16, 2020, the American Dental Association recommended that dentists
postpone elective procedures for the next three weeks and instead only provide treatment for
dental emergencies.

I. TELE-SCREENING AND TRIAGING:
Initial screening via telephone to identify patients with suspected or possible COVID-19
infection can be performed remotely at the time of scheduling appointments (Fig 4). The
two most pertinent questions for initial screening should include any travel history to
COVID-19 affected areas and the presence of any febrile respiratory illness symptoms
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such as fever and cough. Importantly, to identify high risk areas, live global tracking of
reported cases can be done using the dashboard made accessible by the Center for
Systems Science and Engineering (CSSE) at Johns Hopkins University (21). Fig 1
represents a screenshot of interactive tracking of COVID-19. Positive response to either
of the two questions should raise initial concern and elective dental care should be
deferred for at least two weeks (Note: As mentioned previously, the incubation period
for SARS-CoV2 is variable and can range from 0-24 days). Patients should be encouraged
to be in self quarantine particularly if they have been to areas considered at high risk for
infections (22).

II. PATIENT EVALUATION & COHORTING
Upon patient arrival in dental practice, patients should complete a detailed medical
history with a COVID-19 screening questionnaire (Fig 4). Dental professionals should
measure the patient’s body temperature using a non-contact forehead thermometer or
with cameras having infrared thermal sensors (20). Patients who present with fever
(>100.4°F = 38°C) and/or respiratory disease symptoms, should have elective dental
care deferred for at least 2-3 weeks. As per the Centers for Disease Control and
Prevention (CDC) guidelines, individuals with suspected COVID-19 infection should be
seated in a separate, well-ventilated waiting area at least 6 feet from the unaffected
patients seeking care (23). Patients should be requested to wear a surgical mask and
follow proper respiratory hygiene, such as covering the mouth and nose with a tissue
before coughing and sneezing, and then discarding the tissue (23). After informing the
patients to self-quarantine themselves, dentists should instruct the patients to report to
their physician to rule out possibility of COVID-19.

Pharmacologic management:
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In suspected or confirmed cases of COVID-19 infections, patients requiring urgent
dental care for conditions such as tooth pain and/or swelling, pharmacological
management in the form of antibiotics and/or analgesics is an alternative. This approach
may offer symptomatic relief and will provide dental professionals some time to develop
a plan to deliver dental care with all appropriate measures in place to prevent the spread
of infection. It is important to note that on March 17, 2020, the British Medical Journal
recommended the use of acetaminophen for analgesia and not ibuprofen, as ibuprofen
may interfere with immune function (doi: https://doi.org/10.1136/bmj.m1086).

III. SPECIFIC DENTAL TREATMENT RECOMMENDATIONS
Patients with active febrile and respiratory illness will most likely not present to dental
practices. However, there might be instances that will warrant the need for emergency
dental intervention such as dentoalveolar trauma or progressive fascial space infection.
In the unlikely event of providing dental care to suspected or confirmed cases of COVID19 infection, dentists should be cognizant of the following recommendations:
Dentists should follow standard, contact, and airborne precautions including the
appropriate use of personal protective equipment (PPE) and hand hygiene
practices (23). Fig 5 illustrates current CDC guidelines for putting on and removing
PPE.
Preprocedural mouth rinse: Previous studies have shown that SARS and MERS
were highly susceptible to povidone mouth rinse (24). Therefore, preprocedural
mouth rinse with 0.2% povidone-iodine might reduce the load of corona viruses in
saliva (20,25).
Use of disposable (single use) devices such as mouth mirror, syringes and blood
pressure cuff to prevent cross-contamination.
Radiographs: Extraoral imaging such as panoramic radiograph or CBCT should be
used to avoid the gag reflex or cough that may occur with intraoral imaging. When
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intraoral imaging is mandated, sensors should be double barriered to prevent
perforation and cross-contamination (26).
Dentists should use a rubber dam to minimize splatter generation (of course, this is
the standard of care for non-surgical endodontic treatment). In addition, dentists
should reduce the use of high-speed handpieces and three-way syringes.
Negative pressure treatment room/Airborne infection isolation rooms (AIIRs): It is
worth noting that patients with suspected or confirmed COVID-19 infection
should not be treated in a routine dental practice setting. Instead, this subset of
patients should only be treated in negative pressure rooms or AIIRs. Therefore,
anticipatory knowledge of health care centers with provision for AIIRs would help
dentists to provide emergent dental care if the need arises (23).
Human coronavirus can survive on inanimate surfaces up to 9 days at room
temperature, with a greater preference for humid conditions (27). Therefore, clinic
staff should make sure to disinfect inanimate surfaces using chemicals recently
approved for COVID-19 and maintain a dry environment to curb the spread of
SARS-CoV2 (28).

Discussion

+

The rampant spread of SARS-CoV2 worldwide increases the likelihood that dental health care
professionals will have to treat this subset of the patient population. Universal precautions are
crucial to minimize the spread of this virus and its associated disease. As presented in this
review, further precautions are necessary that includes careful prescreening of patients and
additional measures if treatment of patients with confirmed COVID-19 is deemed necessary.
The latest update (March 16, 2020) by the American Dental Association (ADA) recommends
dentists nationwide defer elective dental treatment for the next three weeks and focus on
emergency care (29). Endodontists are in a unique situation as they may be called upon for the
assessment and management of severe odontogenic pain, swelling and dental alveolar trauma
https://www.aae.org/specialty/clinical-resources/coronavirus-disease-19-covid-19-implications-for-clinical-dental-care/
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in suspected or known COVID-19 patients. It is worth noting that case presentations can be
dynamic, and there is a good chance that dental practices might treat some of patients with
asymptomatic COVID-19 infections since the incubation period can range from 0-24 days and
most patients only develop mild symptoms (12,14). Thus, every patient should be considered
as potentially infected by this virus, and all dental practices need to review their infection
control policies, engineering controls and supplies. Health care providers must keep
themselves up to date about this evolving disease and provide adequate training to their staff
to promote many levels of screening and preventive measures allowing dental care to be
provided, while mitigating the spread of this novel infection.

In conclusion, healthcare professionals have the duty to protect the public, and maintain high
standards of care and infection control. This new emerging SARS-CoV2 threat could become a
less pathogenic and more common infection in the worldwide population. Indeed, it is
predicted to persist in our population as a less virulent infection with milder symptoms, if it
follows the same evolutionary pattern of the other coronavirus infections (i.e., SARS-CoV and
MERS-CoV). Thus, it is important to make informed clinical decisions, educate the public to
prevent panic while promoting the health and well-being of our patients during these
challenging times. The prudent practitioner will use this review as a starting point and
continue to update themselves with useful online information as this outbreak continues (Fig
2).

References

+

1. Transmission of Coronavirus Disease 2019 (COVID-19) | CDC [Internet]. [cited 2020
Mar 9]. Available from: https://www.cdc.gov/coronavirus/2019ncov/about/transmission.html
2. Gorbalenya, A.E., Baker, S.C., Baric, R.S. et al. The species Severe acute respiratory

syndrome-related coronavirus: classifying 2019-nCoV and naming it SARS-CoV-2. Nat
https://www.aae.org/specialty/clinical-resources/coronavirus-disease-19-covid-19-implications-for-clinical-dental-care/

Página 9 de 16

Coronavirus Disease 19 (COVID-19): Implications for Clinical Dental Care | American Association of Endodontists

18-03-20 09:32

Microbiol (2020). https://doi.org/10.1038/s41564-020-0695-z
3. Wax RS, Christian MD. Practical recommendations for critical care and anesthesiology
teams caring for novel coronavirus (2019-nCoV) patients. Can J Anaesth 2020 Feb 12.
doi: 10.1007/s12630-020-01591-x.
4. Zhou P, Yang X-L, Wang X-G, Hu B, Zhang L, Zhang W, et al. A pneumonia outbreak
associated with a new coronavirus of probable bat origin. Nature 2020 Feb 3;1–4.
5. Wahba L, Jain N, Fire AZ, Shoura MJ, Artiles KL, McCoy MJ, et al. Identification of a
pangolin niche for a 2019-nCoV-like coronavirus through an extensive metametagenomic search. bioRxiv 2020 Feb 14;2020.02.08.939660.
6. Zhu N, Zhang D, Wang W, Li X, Yang B, Song J, et al. A Novel Coronavirus from Patients
with Pneumonia in China, 2019. N Engl J Med 2020;382:727-733. doi:
10.1056/NEJMoa2001017.
7. Gorbalenya AE. Severe acute respiratory syndrome-related coronavirus – The species
and its viruses, a statement of the Coronavirus Study Group. bioRxiv 2020 Feb
11;2020.02.07.937862.
8. Sohrabi C, Alsafi Z, O’Neill N, Khan M, Kerwan A, Al-Jabir A, et al. World Health
Organization declares global emergency: A review of the 2019 novel coronavirus
(COVID- 19). Int J Surg 2020 Feb 26;76:71-76. doi: 10.1016/j.ijsu.2020.02.034.
9. WHO Director-General’s opening remarks at the media briefing on COVID-19 - 3 March
2020 [Internet]. [cited 2020 Mar 11]. Available from:
https://www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-atthe-media-briefing-on-covid-19---3-march-2020
10. Situation Report-56 SITUATION IN NUMBERS total and new cases in last 24 hours
[Internet]. [cited 2020 Mar 16]. Available from: https://www.who.int/docs/defaultsource/coronaviruse/situation-reports/20200316-sitrep-56-covid-19.pdf?
sfvrsn=9fda7db2_2
11. Lan L, Xu D, Ye G, Xia C, Wang S, Li Y, et al. Positive RT-PCR Test Results in Patients
Recovered From COVID-19. JAMA 2020 Feb 27. doi: 10.1001/jama.2020.2783.
https://www.aae.org/specialty/clinical-resources/coronavirus-disease-19-covid-19-implications-for-clinical-dental-care/

Página 10 de 16

Coronavirus Disease 19 (COVID-19): Implications for Clinical Dental Care | American Association of Endodontists

18-03-20 09:32

12. Guan W, Ni Z, Hu Y, Liang W, Ou C, He J, et al. Clinical characteristics of 2019 novel
coronavirus infection in China. medRxiv 2020.02.06.20020974; Available from:
https://www.medrxiv.org/content/10.1101/2020.02.06.20020974v1
13. Wu Z, McGoogan JM. Characteristics of and Important Lessons From the Coronavirus
Disease 2019 (COVID-19) Outbreak in China: Summary of a Report of 72 314 Cases
From the Chinese Center for Disease Control and Prevention. JAMA 2020 Feb 24. doi:
10.1001/jama.2020.2648.
14. Rothe C, Schunk M, Sothmann P, Bretzel G, Froeschl G, Wallrauch C, et al. Transmission
of 2019-nCoV Infection from an Asymptomatic Contact in Germany. N Engl J Med 2020
Mar 5;382:970-971. doi: 10.1056/NEJMc2001468.
15. Kwok YLA, Gralton J, McLaws ML. Face touching: A frequent habit that has implications
for hand hygiene. Am J Infect Control 2015;43:112–4.
16. To KK-W, Tsang OT-Y, Yip CC-Y, Chan K-H, Wu T-C, Chan JM-C, et al. Consistent
Detection of 2019 Novel Coronavirus in Saliva. Clin Infect Dis 2020 Feb 12. pii: ciaa149.
doi: 10.1093/cid/ciaa149.
17. Zhang J, Wang S, Xue Y. Fecal specimen diagnosis 2019 Novel Coronavirus–Infected
Pneumonia. J Med Virol 2020 Mar 3. doi: 10.1002/jmv.25742.
18. Hoffmann M, Kleine-Weber H, Schroeder S, Mü MA, Drosten C, Pö S, et al. SARS-CoV-2
Cell Entry Depends on ACE2 and TMPRSS2 and Is Blocked by a Clinically Proven
Protease Inhibitor Article SARS-CoV-2 Cell Entry Depends on ACE2 and TMPRSS2 and
Is Blocked by a Clinically Proven Protease Inhibitor. Cell 2020 Mar 4. pii: S00928674(20)30229-4. doi: 10.1016/j.cell.2020.02.052.
19. Sabino-Silva R, Jardim ACG, Siqueira WL. Coronavirus COVID-19 impacts to dentistry
and potential salivary diagnosis. Clin Oral Investig 2020 Feb 20. doi: 10.1007/s00784020-03248-x.
20. Peng X, Xu X, Li Y, Cheng L, Zhou X, Ren B. Transmission routes of 2019-nCoV and
controls in dental practice. Int J Oral Sci 2020 Mar 3;12:9. doi: 10.1038/s41368-0200075-9.
https://www.aae.org/specialty/clinical-resources/coronavirus-disease-19-covid-19-implications-for-clinical-dental-care/

Página 11 de 16

Coronavirus Disease 19 (COVID-19): Implications for Clinical Dental Care | American Association of Endodontists

18-03-20 09:32

21. Dong E, Du H, Gardner L. An interactive web-based dashboard to track COVID-19 in
real time. Lancet Infect Dis 2020 Feb 19. pii;3099(20)30120-1. Available from:
http://dx.doi.org/10.1016/S1473-3099(20)30120-1
22. Wang Y, Wang Y, Chen Y, Qin Q. Unique epidemiological and clinical features of the
emerging 2019 novel coronavirus pneumonia (COVID-19) implicate special control
measures. J Med Virol 2020 Mar 5. doi: 10.1002/jmv.25748.
23. Infection Control: Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) |
CDC [Internet]. [cited 2020 Mar 9]. Available from:
https://www.cdc.gov/coronavirus/2019-ncov/infection-control/controlrecommendations.html
24. Eggers M, Koburger-Janssen T, Eickmann M, Zorn J. In Vitro Bactericidal and Virucidal
Efficacy of Povidone-Iodine Gargle/Mouthwash Against Respiratory and Oral Tract
Pathogens. Infect Dis Ther 2018;7:249–59.
25. Kariwa H, Fujii N, Takashima I. Inactivation of SARS coronavirus by means of povidoneiodine, physical conditions, and chemical reagents. Jpn J Vet Res 2004;52:105-12.
26. Hokett SD, Honey JR, Ruiz F, Baisden MK, Hoen MM. Assessing the effectiveness of
direct digital radiography barrier sheaths and finger cots. J Am Dent Assoc
2000;131:463-7.
27. Kampf G, Todt D, Pfaender S, Steinmann E. Persistence of coronaviruses on inanimate
surfaces and its inactivation with biocidal agents. J Hosp Infect 2020;104:246–51.
28. UNITED STATES ENVIRONMENTAL PROTECTION AGENCY WASHINGTON, D.C.
20460 OFFICE OF CHEMICAL SAFETY AND POLLUTION PREVENTION List N: EPA’s
Registered Antimicrobial Products for Use Against Novel Coronavirus SARS-CoV-2, the
Cause of COVID-19.
29. ADA Calls Upon Dentists to Postpone Elective Procedures. Available at:
https://www.ada.org/en/press-room/news-releases/2020-archives/march/ada-callsupon-dentists-to-postpone-elective-procedures. Accessed March 16, 2020, n.d.

https://www.aae.org/specialty/clinical-resources/coronavirus-disease-19-covid-19-implications-for-clinical-dental-care/

Página 12 de 16

Coronavirus Disease 19 (COVID-19): Implications for Clinical Dental Care | American Association of Endodontists

18-03-20 09:32

Figure 1

+

Figure 1. A screenshot of an interactive map of the global cases of COVID-19 by the Center
for Systems Science and Engineering (CSSE) at Johns Hopkins University (21). This dashboard
is continually updated and can be accessed at https://coronavirus.jhu.edu/map.html. Site
accessed March 16, 2020.

Click to enlarge.

Figure 2

+

Figure 2. List of online resources for COVID-19
Latest updates about Corona virus disease-2019
https://www.who.int/emergencies/diseases/novel-coronavirus-2019
Clinical resource on COVID-19 outbreak
https://www.nejm.org/coronavirus
Routes of transmission of COVID-19
https://www.aae.org/specialty/clinical-resources/coronavirus-disease-19-covid-19-implications-for-clinical-dental-care/
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https://www.cdc.gov/coronavirus/2019-ncov/about/transmission.html
Interim infection control recommendations (Includes details on protective equipment,
hand hygiene practices and negative pressure rooms)
https://www.cdc.gov/coronavirus/2019-ncov/infection-control/controlrecommendations.html
Steps for Healthcare Facilities to prepare for COVID-19
https://www.cdc.gov/coronavirus/2019-ncov/healthcare-facilities/steps-toprepare.html
Risk Assessment and Public Health Management of Persons with Potential COVID-19
exposure
https://www.cdc.gov/coronavirus/2019-ncov/php/risk-assessment.html
Live-tracking of reported cases
https://gisanddata.maps.arcgis.com/apps/opsdashboard/index.html#/bda7594740fd40
299423467b48e9ecf6
Environmental protection agency approved COVID-19 chemical disinfectants
https://www.epa.gov/pesticide-registration/list-n-disinfectants-use-against-sars-cov-2

Figure 3

+

Figure 3. Overview of patient screening for COVID-19 and dental management
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Click to enlarge.

Figure 4
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Figure 4. COVID-19 screening questionnaire

Click to enlarge.
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Figure 5

+

Figure 5. CDC recommendations for putting on and removing personal protective equipment
for treating COVID-19 patients. From: https://www.cdc.gov/hai/pdfs/ppe/ppe-sequence.pdf.
Site accessed March 17, 2020.
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