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Abstract: COVID-19 became a pandemic with a worldwide impact leading to stay-at-home orders,
death, economic difficulties, and a significant influence on daily lives. Dental services became limited
at this time, causing increased concerns for patients requiring urgent dental care. We report the
case of a 5-year-old previously healthy male who presented to our hospital’s emergency department
(ED) with facial swelling secondary to infected maxillary left molars. Extractions were performed
in the ED with moderate sedation. He was later found to be COVID-19 positive before admission
for intravenous antibiotics. The use of universal precautions during the pandemic in treating
patients with possible COVID-19 symptoms and in aerosol-generating procedures is recommended.
Evaluating and providing treatment to our patients with urgent dental care should not be delayed to
prevent further complications and decrease the burden placed on the ED, which may be limited in its
ability to provide definitive care.
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1. Introduction

The novel coronavirus disease (COVID-19) was first identified in Wuhan, China, in
late 2019 [1]. It quickly became a pandemic with a worldwide impact leading to stay-at-
home orders, death, economic difficulties, and a significant influence on daily lives. In the
U.S., more than eight million people have tested positive for COVID-19 [2], and an even
greater number of people are secondarily affected by COVID-19 through the inability to
receive routine services, such as dental treatment.

On 13 March 2020, the U.S. declared a national emergency due to the COVID-19
pandemic. This led to limitations of all nonemergency medical services, including dental
offices. Emergency department (ED) trends at this time showed patient reservations with
seeking medical care [3], which may affect health care for years to come. The American
Dental Association Health Policy Institute completed a biweekly poll: The week of 23 March
that showed 76% of dentists surveyed had closed their offices to all but emergency patients,
and another 19% indicated their offices had completely closed [4]. The limited dental
services at this time caused increased concerns for patients requiring urgent dental care.
The limited dental services caused patients to go to the ED for dental assessment and
possible treatment. We discuss a patient who presented to the ED with facial swelling
secondary to dental etiology and a positive COVID-19 test result. The aim of this report is
to show how to care for a patient with a dental infection and the potential for a COVID-19
diagnosis during the pandemic.

2. Case Report

A 5-year-old previously healthy male presented to our institution on 6 May 2020.
The presentation included pyrexia and significant upper left facial swelling. The patient
was transferred from another hospital after receiving oral antibiotics with continued facial
swelling (Figure 1). The patient’s dental history included oral rehabilitation 6 months
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earlier with pulpal treatments and crowns. One week prior to this current admission,
the patient was assessed at another ED and prescribed antibiotics. Of note, over the last
2 months, the patient’s pediatric dental office was closed.

Figure 1. Facial swelling presentation to the emergency department.

Upon examination, the swelling appeared warm and fluctuant. The mandibular range
of motion was 25 mm, and enlarged left submandibular lymph nodes were present. The
maxillary left molars caused significant discomfort with touch, greater than class II mobility,
and white purulent discharge. The remaining teeth presented without mobility. Significant
halitosis and no oral ulcers were present. Dental periapical films were taken showing the
maxillary left molars with previous pulpotomies and crowns (Figure 2). Based upon these
findings, the treatment recommendations included extractions under moderate sedation in
the ED.
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Figure 2. Dental radiographs taken in the emergency department at time of arrival.

Ketamine sedation was initiated by the ED team. Monitors were placed, time-out
was completed, and intravenous (IV) weight-based ketamine was provided. The initial
dose of ketamine was 1 mg/kg with two additional increments of 0.5 mg/kg given over
approximately 15 min for a total of 40 mg. In addition, 36 mg of 2% lidocaine 1:100,000
local anesthesia was given. Extractions of the maxillary molars and incision and drainage
were completed. Thick white purulent discharge was expressed and continued over many
minutes. Throughout the sedation, the patient remained stable with the following vital
signs: blood pressure, 105/66; pulse, 94; temperature, 36.9 ◦C; respiratory rate, 24. Due to
concerns for further space involvement, a computed tomography (CT) scan with contrast
was completed (Figure 3), which showed no further involvement.

Figure 3. CT scan with contrast. Extraction sites in the left maxilla. No evidence of expansive periapical lucencies. There is
a small focus of fluid collection with gas within the left buccal soft tissues adjacent to the extraction site consistent with
postoperative nature.

In preparation for admission per our hospital’s protocol, a COVID-19 test was com-
pleted, which was found to be positive. The patient was admitted to our COVID floor,
where he was observed and given IV ampicillin and sulbactam for the dental abscess. The
swelling significantly reduced over the next 24 h (Figure 4), and he was discharged home
on amoxicillin and clavulanic acid. The patient remained with mild COVID-19 symptoms
and recovered from COVID-19 uneventfully. Complete facial swelling resolution occurred
on day seven.
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Figure 4. Postoperatively 24 h swelling.

3. Discussion

COVID-19 infections are generally mild in children compared to adults. The majority
of patients with COVID-19 do not require hospitalization [5]. As of 22 October 2020, in the
U.S., COVID-19 cases in the pediatric population represented 11.0% of all cases, with a rate
of 1053 cases per 100,000 children in the population [6]. Recently in children, the use of
serial C-reactive protein (CRP) was found to be one of a few useful tests in monitoring the
severity of disease, unlike in adults, where leukocyte indices have been shown to be more
diagnostic in severity [7]. C-reactive protein is an inflammatory marker and may increase
with the severity of COVID-19 [7]. We did not perform a blood test for CRP in our patient
because of the relatively normal additional laboratory results, the significant improvement
from treatment, and an expected high value due to the inflammatory response from the
dental infection and rendered treatment.

Coinfections of respiratory disease with COVID-19 is another consideration that ap-
pears to impact patient outcomes. It is seen less than with previous influenza pandemics [5];
however, when also present, there is an increase in COVID-19 disease symptoms, diffi-
culty with diagnosis and treatment, and mortality [8]. This may occur because of the
susceptibility of a patient’s immune function [8,9]. It is unknown if having a COVID-19
infection increases the severity of infections outside the respiratory system, such as in a
dental infection, leading to further inflammation and severity of the bacterial infection.

Many studies have highlighted oral ulcerations as a sign of COVID-19 or manifes-
tation of the deterioration of systemic health [10,11]. The oral manifestations that may
appear concomitant with loss of taste and smell have been associated with dysgeusia, pe-
techiae, candidiasis, traumatic ulcers, HSV-1 infection, geographical tongue, or thrush-like
ulcers [10,11]. The angiotensin-converting enzyme 2 (ACE2) receptor, which has elevated
expression in children [12], is detected in several cell membranes, including the epithelial
cells of the tongue, salivary glands, and upper respiratory tracts. COVID-19 appears to
target ACE2 receptors to enter the cells, thus leading to dysfunction and disruption of these
membranes, such as the oral keratinocytes and epithelial lining, leading to ulcerations
and dysgeusia [10,11]. Our patient was not known to develop further oral symptoms. He
remained in isolation until his uneventful recovery.

The novel COVID-19 virus is thought to spread by close contact with people through
respiratory droplets produced by talking, coughing, and sneezing [13]. COVID-19 has been
shown to persist in aerosols for hours and may spread by asymptomatic people [13]. An
aerosol procedure is defined as a procedure more likely to generate higher concentrations of
infectious respiratory aerosols, which in dentistry involves rotary and surgical instruments
such as handpieces, ultrasonic scalers, and triplex syringes [13,14]. Aerosol-generating
procedures are commonplace with many dental procedures. In addition, nitrous oxide
sedation, high-flow oxygen delivery, and patients with a tracheostomy may also generate
aerosols [14]. It is strongly recommended to use universal procedures on all dental patients
without a recent negative COVID-19 test [13].
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A patient without a confirmed negative COVID-19 test at our hospital receiving an
aerosol-generating procedure requires all providers to wear full personal protective equip-
ment (PPE) as a precaution for asymptomatic carriage. The patient arrived with pyrexia,
which was likely associated with his facial swelling secondary to a dental infection; how-
ever, all team members treating this patient wore full PPE, including eyewear and an N95
respirator. The N95 or other respirators are used because they offer an equivalent or higher
level of protection during aerosol-generating procedures [13]. This highlights the continued
use of universal dental precautions or the assumption that all patients are infected in order
to prevent the transmission to our teams and spread to our communities [13,14]. The PPE
is not without economic impact on hospitals, dental practitioners, limited PPE supply
concerns, and environmental considerations [15,16].

During the pandemic, it was difficult for many dental offices to navigate the ever-
changing requirements to serve their patients with urgent needs leading many to tem-
porarily close. Aerosol-generating procedures are commonplace in dental offices, which
may be more likely to spread COVID-19. Nitrous oxide sedation is another concern due
to high-flow oxygen delivery in generating aerosols [14]. In many U.S. states, dental ser-
vices were closed for elective dental treatment for approximately 3 months depending
upon each state mandate [14]. In our case, the patient’s mother made several attempts for
dental assessment prior to the ED visits. Unfortunately, many patients during this time
had difficulty receiving dental treatment and even more are suspected of avoiding earlier
intervention due to fear [3,17]. The CDC now recommends dental services are essential to
provide care in a way that minimizes harm to patients without delaying care, as happened
in our case, as well as preventing potential exposure to COVID-19 [13].

Facial swelling with suspected COVID-19 may decrease early intervention and in-
crease complications [18,19]. Often times facial swelling is of odontogenic origin; however,
additional sources need to be ruled out [18]. Melkersson–Rosenthal Syndrome, a rare
condition characterized by orofacial edema, facial paralysis, and a fissured tongue, was
most recently described as being induced by COVID-19 [19]. The viral cells likely stimu-
lated mast cells, which are present in the lungs, inducing an inflammatory response that
results in cytokine production and the manifestation of respiratory infection and swelling.
Although unreported, we can speculate that, like other viruses, facial swelling may be
an uncommon association. Therefore, it is important to provide timely diagnosis and,
when indicated, intervention with suspected or confirmed COVID-19 patients, especially
in swelling, which continues to expand in size [18].

4. Conclusions

Patients should be screened for COVID-19 symptoms prior to dental treatment. In the
event the urgency for dental treatment arises with a COVID-19 coinfection, PPE precautions,
including eyewear and an N95 respirator, are indicated. It may be beneficial to provide an-
timicrobial mouth rinse to reduce oral cavity microbes, limit aerosol-generating procedures,
and reduce procedures that may stimulate coughing [1]. Evaluation to confirm diagnosis
and provision of treatment should not be delayed in order to prevent further complications.
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