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Abstract

In the United States, an estimated 7.3% of confirmed cases of severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) infection (COVID-19) are among persons aged less than 18 years. Data regarding clinical manifestations in this age
group are still evolving. An upper airway predilection has been reported in children. We describe the case of a |5-year-
old female with supraglottitis and unilateral hypomobility of vocal cord with concern for critical airway, associated with
COVID-19. She was managed by a multidisciplinary team including critical care, infectious diseases, and otolaryngology. This

report adds to the sparse but evolving body of literature on the clinical presentation of COVID-19 disease in children.
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Introduction

In the United States, an estimated 7.3% of confirmed cases
of severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) infection (COVID-19) are among persons aged less
than 18years.! Clinically significant infection is far less
common in children than in adults. We describe the case of a
15-year-old female with COVID-19 presenting with dyspho-
nia and odynophagia secondary to supraglottitis and vocal
cord hypomobility. Supraglottitis is a potentially life-threat-
ening condition characterized by inflammation of the supra-
glottic larynx, including the arytenoids, false vocal cords,
aryepiglottic folds, laryngeal ventricles and the epiglottis.”
In the post-Hemophilus influenzae (type B) vaccine era, it
tends to occur in older children.® This is one of the first few
reports of COVID-19 cases with this presentation and adds
to the growing body of literature on upper airway manifesta-
tions of COVID-19.43

The case

A 15-year-old female presented to the emergency room in
mid-April 2020, with a 2-day history of worsening cephalal-
gia, hoarseness and muffling of voice, difficulty swallowing
and globus pharyngeus. She had nausea and generalized
malaise with the above symptoms. She was otherwise in

good health with normal swallowing and normal phonation
prior to the onset of these symptoms. Past medical history
was significant for an emergency room visit 2 years prior,
with lip swelling and itchiness, with no rashes and no known
exposures. The symptoms had resolved with an oral antihis-
tamine and a 3-day course of oral steroids.

On examination, she was afebrile with normal vital signs
and oxygen saturation. There was tenderness over the right
submandibular area, but no neck swelling, posterior pharyn-
geal erythema, palpable lymphadenopathy, stridor, facial
swelling or rashes noted. Complete blood count, liver function
test, renal function test, lipase level and urinalysis were all
within normal limits. A throat swab for rapid streptococcal
antigen was negative. A soft tissue computed tomography (CT)
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Figure |. Panels (a)-(c): Contrast enhanced CT scan of soft tissues of the neck. Panel (a): Sagittal image showing tongue base resting
against the posterior oropharynx, Panel (b): Axial image showing tongue base obstructing a large portion of the oropharyngeal airway,
Panel (c): Arytenoid edema, with small glottis opening and Panel (d): Anteroposterior chest radiograph with subtle atelectasis in the

right lung field.

scan of the neck showed a prominence of lingual tonsils, supra-
glottic laryngeal edema with focal airway narrowing, concern-
ing for supraglottitis; no cervical lymphadenopathy was noted
(Figure 1(a)-(c)). She was evaluated by the otolaryngologist
with flexible laryngoscopy in the emergency room, which
showed prominent lingual tonsils and arytenoid edema and
pooling of secretions limiting visualization of the posterior cri-
coid region. There was no glottic (vocal cord) edema but the
right vocal cord was hypomobile. The epiglottis was normal in
shape with no significant edema. Due to the history of subjec-
tive fevers, malaise, chills, emesis, and ongoing transmission
of SARS-CoV2 in the community, a decision was made to
obtain COVID-19 testing, which came back positive.

She was treated with dexamethasone for airway edema.
Ceftriaxone and clindamycin were started in order to cover for
possible bacterial supraglottitis, after blood and throat cultures
were sent. She was admitted to the COVID-19 isolation unit in
the pediatric intensive care unit for high-risk airway monitor-
ing. In view of her COVID-19 status, azithromycin and
hydroxychloroquine were added. A chest radiograph showed
subtle atelectasis in the right lung (Figure 1(d)). Initial labs
showed a normal leukocyte count with bandemia, monocyto-
sis, and a normal lymphocyte count. D-dimer level was ele-
vated with normal coagulation profile. Ferritin, C-reactive
protein, and interleukin-6 levels were normal. Liver function,
renal function and urinalysis were normal.
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Table I. Serial laboratory values.

Measure Reference range  HD | HD 2 HD 3 HD 4 HD 5
SARS-CoV-2 PCR - Positive - - - -
Respiratory pathogen panel PCR* - - Negative - - -
White blood cell count (10,000/pL) 4.8-10.8 8.3 48 5.0 1.3 9.8
Hemoglobin (g/dL)/hematocrit (%) 12—-16/36—46 13.2/40.4 13.6/40.8 13.6/39.6 14.2/40.2 13.4/39.9
Platelet count (10,000/pL) 150-500 283 284 278 315 305
Neutrophils (%) 34-64 48 76 83 88 80
Bands (%) 0-6 12 0 0 | 0
Absolute lymphocyte count 12004900 2656 1152 700 904 1470
D-dimer (ug/mL) 0.27-0.41 - 1.03 .17 1.06 1.04
Prothrombin time (s) 11.6-15.4 - 14.6 14.2 14.5 14.2
International normalized ratio - - 1.17 1.13 .16 1.13
Activated partial thromboplastin time (s) 22.8-38.2 - 335 28.6 30.5 29.7
C-reactive protein (mg/dL) 0-1 - | - - -
Procalcitonin (ng/mL) 0-0.1 - <0.05 <0.05 <0.05 <0.05
Interleukin-6 (pg/mL) <18 - 1.5 - - -
Ferritin (ng/mL) 9-125 - I5 19 - -
Lactate dehydrogenase (IU/L) 340-670 - 489 525 418 392
Alanine aminotransferase (IU/ L) 5-35 16 15 14 - -
Aspartate aminotransferase (IU/ L) 5-30 40 28 35 - -

Total protein (g/dL) 6.1-8 83 7.9 8.7 - -
Albumin (g/dL) 3.1-48 48 4.6 4.9 - -
Brain-type natriuretic peptide (pg/mL) 15-75 - <15 - - -

On hospital day 2, she had odynophagia with drooling of
saliva, worsening hoarseness of voice, with difficulty saying
more than a few words, but without stridor, desaturations or
tachypnea. A trial of racemic epinephrine was not effective,
and her steroid frequency was increased. A repeat chest radi-
ograph was normal, with resolution of previously seen ate-
lectasis. A lateral soft-tissue neck radiograph was similar to
the initial CT scan with signs of inflammation of supraglottic
structures. Serial labs showed leukopenia and worsening
lymphopenia (Table 1). A respiratory pathogen panel sent on
admission was negative for common pathogens. Mycoplasma
pneumoniae polymerase chain reaction (PCR) was negative.
EBV panel was sent and the serologic results indicated a
recent but not acute Epstein-Barr virus (EBV) infection, any-
time in the preceding 6 weeks to 6 months.® EBV PCR test
was sent and it returned negative, confirming that the EBV
infection was not active. Throat culture and blood cultures
were negative for bacterial growth. In view of her prior his-
tory of facial swelling with no known allergies or exposures
a C1 esterase inhibitor functional assay was sent which was
normal, thus ruling out hereditary angioedema.’

During her 7 days of hospital stay, she remained afebrile,
with normal saturations of above 97% in room air. She com-
pleted a 5-day course of azithromycin and hydroxychloro-
quine. After day 3, her symptoms gradually improved. By
day 7, she had minimal residual hoarseness of voice with no
breathing difficulty and mild dysphagia, but able to tolerate
a full liquid diet. Antibiotics were stopped. She was dis-
charged home on a high-calorie, soft-liquid diet and tapering

doses of oral prednisone. She followed-up with Pediatric
Infectious Diseases and Otolaryngology specialists as an
out-patient via Tele-health. As on 2 months post-discharge,
she still has residual but improving hoarseness of voice and
dysphagia more for solids than liquids. She was seen by the
Neurologist, who recommended an magnetic resonance
imaging (MRI) of the cervical spine. Her neurologic exami-
nation and MRI cervical spine were normal. She is receiving
out-patient speech therapy for persistent but improving prob-
lems with swallowing solid food.

Discussion

COVID-19 presents with myriad clinical findings, with chil-
dren being mostly asymptomatic or having mild lower res-
piratory symptoms.®'% Usual clinical manifestations noted
are fever, dry cough, and fatigue along with other upper res-
piratory findings, such as runny nose, nasal congestion and
sore throat.®!° To our knowledge, this is the first reported
case of isolated supraglottic inflammation and vocal cord
hypomobility, without any fever or lower respiratory involve-
ment. It is notable that although fever is described as fre-
quent manifestation in pediatric COVID-19, our patient was
afebrile throughout her course, despite having moderate to
severe supraglottitis.

In our patient, COVID-19 related laryngeal and pharyn-
geal inflammation led to edema that was significant enough
to cause airway concerns. In a recent report from
Manchester, United Kingdom, McGrath et al.!! described
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the potential of SARS-CoV?2 in causing subtle to overt air-
way and laryngeal inflammation, in some cases causing
post-extubation failure. They suggest treating the airway of
a COVID-19 patient as technically challenging at the out-
set, due to this reason.

Another finding that heightened clinical concern for a
potential airway emergency in our patient was vocal cord
hypomobility. Vocal cord/ vocal fold hypomobility has been
reported in association with viral upper respiratory tract
infections, especially with nasopharyngeal and laryngeal
inflammation. In their review of patient data spanning 10
years, Bhatt et al.'? report that pharyngitis and laryngitis are
the most common symptoms of concurrent upper respira-
tory infection and idiopathic vocal fold paralysis. Vocal
cord paralysis without a history of intubation has been
reported in association with herpes simplex virus, varicella
zoster virus, EBV and cytomegalovirus.!* Mechanical and
neurogenic mechanisms have been proposed, however, cau-
sality or an exact pathogenic mechanism have not been
established. Extension of adjacent inflammation can cause
unilateral or bilateral reduction in mobility of the small
muscles and joints of the larynx. This is seen as reduced
mobility of the vocal folds on laryngoscopy. Another rare
mechanical cause which is unlikely but worth mentioning is
inflammation of the cricoarytneoid (CA) joint itself. It is
associated with many of the features seen in our patient
including odynophagia, hoarseness, a globus sensation, ten-
derness to local palpation and arytenoid edema on flexible
laryngoscopic examination.'* CA joint inflammation has
been described as manifesting with croup-like symptoms in
various systemic inflammatory states. However, it is exceed-
ingly rare, not reported in previously healthy children and is
difficult to diagnose on CT scan.

Another possible explanation of vocal cord hypomobil-
ity is a viral neuropathy. There have been several anecdotal
and published reports of self-reported anosmia and dysgeu-
sia with COVID-19, especially in the carly stages of dis-
ease.> Possible mechanisms suggested include binding of
the virus to the taste receptors'® and trans-neural penetra-
tion of the virus, as found in mouse models for SARS-
CoV."7 This raises the question whether the reduced vocal
cord mobility noted on flexible laryngoscopy in our patient
could have been due to neuronal involvement, although
such a hypothesis needs to be rigorously tested in future
clinical studies.

Conclusion

As the COVID-19 pandemic continues to spread, it is
important for clinicians caring for acutely ill hospitalized
children, to be aware of unusual patterns of presentation.
Our patient had isolated supraglottic inflammation and
vocal cord hypomobility, without fever or significant lower
respiratory involvement. This is one of the first few reports
of upper airway involvement in pediatric patients with
COVID-19. This report highlights the unique presentation

of'anovel disease and adds to the evolving body of literature
on the clinical picture of pediatric COVID-19.
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