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(Abstract R

COVID-19 infection presents differently in adults and children, with an increasingly understood range of symptoms.
Neurotropic properties of COVID-19 have been shown to contribute to taste and smell disturbance as well as disequi-
librium in adults. This is the first report, to our knowledge, of a pediatric COVID-19 patient with vertigo as the sole
presenting symptom. Routine examination in these patients may include head impulse testing, assessment for nys-
tagmus, test of skew and hearing assessment. A low threshold for COVID-19 testing in typical and atypical presenta-
tions should be entertained as well as adequate personal protective equipment for higher risk diagnostic maneuvers.
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Introduction

Fever/chills, cough, shortness of breath/difficulty breathing, fa-
tigue, muscle/body aches, headache, sore throat, nasal conges-
tion, rhinorrhea, nausea/vomiting, diarrhea and loss of taste/
smell are features of COVID-19 [1]. Pediatric patients gener-
ally show milder symptoms than adults, and typical symptoms
include cough, sore throat, fever, and/or diarrhea [1,2]. Current
best estimates show up to 40% of infectious individuals includ-
ing both adults and children may be clinically asymptomatic,
though it is known children are asymptomatic at higher rates
[1,3]. Smell and taste dysfunction related to the neurotropic
characteristics of COVID-19 received much attention as di-
agnostically significant presenting symptoms. Additionally,
18.4% of adult patients with COVID-19 indicate equilibrium
symptoms [4]. In some adult cases, dizziness may be the sole
presenting symptom [5]. The frequency of balance symptoms
in COVID-19 infected pediatric patients is unknown; and to
the authors’ knowledge, vertigo as the sole presenting symp-
tom of a pediatric patient with COVID-19 has not yet been
described in literature.

We report the first case of vertigo as the sole presenting symp-
tom in a pediatric patient with COVID-19.

Case Report

A 15-year-old male with no pertinent past medical history
presented to the emergency department with intractable diz-
ziness, nausea, vomiting, and subjective right-sided hearing
loss. Balance symptoms began the day of presentation, though
some hearing difference was noted over the preceding weeks
to months. While the patient had no other symptoms, a family
member had been recently diagnosed with COVID-19. As a
result of his COVID exposure, the patient was tested and found

to be negative for COVID seven days prior to presentation. In
the immediate period following his negative COVID test, he
was found to have 1-2 days of clear rhinorrhea without fever
or cough which spontaneously resolved several days prior to
ED presentation.

On examination, horizontal nystagmus was present and hear-
ing assessment by tuning fork was normal. Gait testing was not
performed due to marked dizziness. Further neurological exam
revealed no abnormalities.

Fast stroke MRI/MRA with and without contrast revealed no
evidence of acute infarction, hemorrhage, or other abnormali-
ties with patent major intracranial arteries and veins and no ab-
normal enhancement. Antiemetics and vestibular suppressants
were administered and COVID-19 testing was ordered prior
to admission. COVID-19 testing returned positive. The patient
received supportive treatment and corticosteroids were admin-
istered. Vestibular suppressants were discontinued as soon as
vertigo improved and physical therapy consultation was com-
pleted prior to discharge. Formal audiometry after discharge
revealed normal hearing.

Discussion

Vestibular neuritis is an acute peripheral vestibulopathy typi-
cally presenting with hours to days of continuous vertigo. It
frequently follows upper respiratory infection and is com-
monly attributed to neurotropic viral reactivation of latent
HSV-1[6,7]. The superior division of the vestibular branch of
the vestibulocochlear nerve is preferentially affected, causing
dysfunction of the superior semicircular canal, lateral semicir-
cular canal, and utricle, while sparing hearing [7]. Accordingly,
patients present with hours to days of severe vertigo, nausea,
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Figure 1: Head thrust exam. Central versus peripheral find-
ings. HI of HINTS protocol
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Figure 2: Deviation of skew with a positive central finding. TS
of HINTS protocol.
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The most widely accepted exam technique to differentiate cen-
tral versus peripheral etiologies of vertigo is the HINTS plus
protocol. The HINTS plus protocol involves 4 components:
Head Impulse testing, Nystagmus, Test of Skew, plus hearing
loss. A negative central finding in all four of the exam compo-
nents (when performed by an expert) has a sensitivity for de-
tecting central origins of abrupt-onset vertigo of 99.2% (Figure
la-1c) [9]. In contrast, a positive central finding in any category
other than hearing loss has a specificity of 96% for stroke [9].
This exam is very important clinically as it is more sensitive in
detecting early (first 24-48 hours) posterior circulation strokes
than the preferred imaging modality, MRI DWI [9].

Acute treatment for vestibular neuritis may include a short
course of vestibular suppressing agents or antiemetics and ves-
tibular rehabilitation as soon as able to be tolerated. Vestibular
suppression should be limited to as short of a period as possible
as there is evidence these agents can delay central compensa-
tion [10]. Glucocorticoid treatment is controversial as various
studies have produced conflicting results, though most current
research points towards foregoing the use of glucocorticoids
unless clinical concern exists for sudden sensorineural hear-
ing loss (labyrinthitis) as it provides no long term benefit over
vestibular rehab therapy and comes with a host of possible side
effects [11].

Performance of diagnostic tests may exacerbate dizziness
symptoms and induce gag and vomiting. While COVID-19 is
identified at the greatest concentration in respiratory secretions,
it is also present in saliva, tears and cerumen. The presence of
infectious virus in vomit is unknown; however, vomiting has
previously been identified as a mechanism of transmission of
SARS-CoV [12-14]. Further study of the frequency of CO-
VID-19 attributable vestibular neuritis and infectious risk will
guide appropriateness of COVID-19 testing and personal pro-
tective equipment use in these situations. Identification of less
common presentations is important to making testing recom-
mendations and mitigating viral spread.

Conclusion
This is the first case to the authors’ knowledge of vertigo as the
sole presenting symptom of COVID-19 in a pediatric patient.
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Figure 3: Central versus peripheral nystagmus findings. N of HINTS protocol.

vomiting, and gait instability with typical exam findings con-
sisting of spontaneous horizontal/torsional nystagmus contra-
lateral to the affected side, abnormal head thrust test for the
involved semicircular canals, ipsilateral caloric paresis, un-
steady gait with falls towards the affected side, and nystagmus
suppressible with visual fixation[7]. Nystagmus intensity also
typically increases with gaze in the direction of the fast phase
(Alexander’s Law).

Symptoms can be debilitating and overlap with those of acute
cerebrovascular accident of the cerebellum or brain stem[1,8].

Elucidation of all presenting signs and symptoms is important
for diagnostic purposes and to ensure appropriate precautions
when managing potentially infectious individuals. Additional-
ly, given the potential role of asymptomatic/minimally symp-
tomatic children in community spread of COVID-19, identifi-
cation of atypical or minimally symptomatic presentations of
COVID-19 may play a role in the early identification and con-
tainment of COVID-19 spread by the pediatric population [13].
Given these factors, a low threshold should be entertained for
COVID-19 testing as well as use of personal protective equip-
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ment for these patients. Further study of vertiginous symptoms
in pediatric COVID-19 patients is warranted.
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