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Abstract

BACKGROUND

Several vaccines against the severe acute respiratory syndrome coronavirus 2
have been approved and widely distributed, raising public concerns regarding the
side effects of immunization, as the incidence of ease. Although many adverse
events following the coronavirus disease 2019 (COVID-19) vaccine have been
reported, neurological complications are relatively uncommon. Herein, we report
a rare case of multiple cranial palsies following COVID-19 vaccination in an
adolescent patient.

CASE SUMMARY

A previously healthy, 14-year-old Asian girl with facial palsy presented to the
emergency department with inability to close the right eye or wrinkle right side of
the forehead, and pain in the right cheek. She had received second dose of the
COVID-19 mRNA vaccine (Pfizer-BioNTech) 18 days before onset of symptoms.
She was diagnosed with Bell’s palsy and prescribed a steroid (1 mg/kg/day
methylprednisolone) based on symptoms and magnetic resonance imaging
findings. However, the next day, all sense of taste was lost with inability to
swallow solid food; the gag reflex was absent. Horizontal diplopia was also
present. Due to worsening of her condition, she was given high-dose steroids (1
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g/ day methylprednisolone) for 3 days and then discharged with oral steroids. Improvement in the
symptoms was noted 4 days post steroid treatment completion. At the most recent follow-up, her
general condition was good with no symptoms except diplopia; ocular motility disturbances were
noted. Hence, prism glasses were prescribed for diplopia relief.

CONCLUSION
Small-angle exotropia was observed in the facial, trigeminal, and glossopharyngeal nerve palsies,
in our patient. The etiology of this adverse effect following vaccination was thought to be
immunological.

Key Words: SARS-CoV-2; COVID-19; COVID-19 vaccine; Multiple cranial nerve palsies; Facial nerve
palsy; Diplopia; Exotropia; Case report
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Core Tip: Novel mRNA coronavirus disease 2019 (COVID-19) vaccines have been developed against
severe acute respiratory syndrome coronavirus 2. These vaccines are highly effective in preventing
COVID-19; however, many side effects have been reported following vaccination. Neurological complic-
ations are relatively uncommon but have been reported variously. However, the occurrence of multiple
cranial nerve (CN) palsy is rare. Based on our knowledge, this is the first pediatric case of multiple CN
palsies following COVID-19 vaccination. Our case demonstrated facial, trigeminal, glossopharyngeal
nerve palsies with small-angle exotropia were observed. The etiology of CN palsy following vaccination
may be immunological.
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INTRODUCTION

Coronavirus disease 2019 (COVID-19) is an infectious respiratory disease caused by severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2). The global pandemic has continued since the first
case was reported in December 2019, and to address this issue, several vaccines against this virus have
been approved and widely distributed, raising public concerns regarding the side effects of
immunization. Many adverse events following messenger RNA COVID-19 vaccines have been reported,
although the underlying mechanism is not fully understood[1,2]. Neurological complications are
relatively uncommon but have been reported variously[3-6]. Cranial nerve (CN) palsies after
vaccination are rare, and only one case of multiple CN palsies has been reported. There is no standard
treatment for CN palsies as a side effect of vaccination; however, the use of steroids for treatment of CN
palsy is mentioned in the existing scientific literature[5-7]. To the best of our knowledge, this is the first
pediatric case of multiple CN palsies following COVID-19 vaccination. In this case, small-angle
exotropia was observed not only in the facial, but also in the trigeminal and glossopharyngeal nerve
palsies. The timeline is shown in Table 1.

CASE PRESENTATION

Chief complaints
A previously healthy, 14-year-old Asian girl with facial palsy presented to the emergency department.

History of present illness
She had received a second dose of the mRNA COVID-19 vaccine (Pfizer-BioNTech) 18 days before the
onset of symptoms.

History of past illness
Prior to this event, the patient had no history of any illness. She had received routine childhood
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Table 1 Timeline of the case

Time Event Evaluation Management

-18 COVID-19 vaccination; Second dose

day
ER visit, 0 Right facial nerve palsy Brain MRI + CISS: Focal enhancement ~ Methylprednisolone 1
admission at Right IAC mg/kg/day

1 Right trigeminal nerve palsy; Right Extraocular muscle examination: Small ~ Methylprednisolone 1000

glossopharyngeal nerve palsy; Small angle exotropia angle exotropia mg/day for 3 days

Discharge 3 Steroid tapering

7 Symptoms started to improve
Frist, follow- 13
up
Last, follow- ~ +2mo All symptoms had disappeared except diplopia Extraocular muscle examination: Small ~ Prescription of prism glasses

EE

angle exotropia (improved)

COVID-19: Coronavirus disease 2019; ER: Emergency room; MRI: Magnetic resonance imaging; CISS: Constructive interference in the steady state; IAC:

Internal acoustic canal.
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immunization in Korea and had suffered no side effects.

Personal and family history
The patient had no relevant personal or family history.

Physical examination

There were no abnormal findings on the general physical examination. Neurological examination
revealed that her right eyelid did not completely close, and the corner of her right mouth was drooping.
An asymmetric wrinkle was observed on her right forehead, and tenderness was observed on her right
face.

Laboratory examinations

Reverse transcriptase polymerase chain reaction for the detection of SARS-CoV-2 from nasopharyngeal
swabs was negative, and routine blood tests, including inflammatory markers, revealed no
abnormalities. There were no symptoms or signs of infection, and the inflammation markers (CRP, ESR)
were normal, so no other virus tests were performed.

Imaging examinations

Brain magnetic resonance imaging (MRI) with constructive interference in the steady state was
performed to assess the cranial nerves, and a focally enhancing lesion in the right internal acoustic canal
was confirmed (Figure 1).

FINAL DIAGNOSIS

On the first day of admission, she was diagnosed with Bell’s palsy based on the symptoms and MRI
findings. However, the following day, trigeminal and glossopharyngeal nerve palsy were additionally
confirmed with small-angle exotropia (Figure 2). Considering that there was no evidence of a specific
infection and no suspicious history other than vaccination, the most probable etiology was immune-
mediated neuropathy.

TREATMENT

The patient was diagnosed with Bell’s palsy and received steroid administration (1 mg/kg/day methyl-
prednisolone). However, this standard dose of steroid was ineffective and her condition worsened;
therefore, she was given high-dose steroid administration (1 g/day methylprednisolone) for 3 days and
was then discharged with oral steroids (with tapering from the high dose over 11 days).
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Figure 1 Brain magnetic resonance imaging. A focal enhancement revealed at right internal auditory canal (arrowed) in T1 weighted image.

DOI: 10.12998/wjcc.v10.i33.12289 Copyright ©The Author(s) 2022.

Figure 2 The extraocular muscle examination 4 prism diopters (PD) exotropia at distant and 8 PD exotropia at near fixation without
definite adduction limitation were demonstrated.

OUTCOME AND FOLLOW-UP

The patient’s symptoms improved 4 days post completion of the steroid course. At the most recent
follow-up, her general condition was good, and all the symptoms (except diplopia) disappeared.
Follow-up CN examination revealed no abnormal findings with an exception of an ocular motility
disturbance; thus, prism glasses were prescribed for diplopia relief.

DISCUSSION

A novel mRNA COVID-19 vaccine has been developed against SARS-CoV-2, such as Pfizer-BioNTech
and Moderna. mRNA induces an immune response against the spike protein present on the viral
surface by producing copies of the fake spike protein, resulting in antibody production against this
protein[1,7,8]. These vaccines are highly effective in preventing COVID-19; however, many side effects
have been reported following vaccination. Local adverse reactions (such as pain and swelling) and
systemic reactions (such as fatigue and headaches) are commonly reported[1,2]. Neurological complic-
ations are relatively uncommon but have been reported variously. Shafiq et al[3] reviewed 78 patients
who experienced such side effects, and facial nerve palsy was the most common event. Other CN palsies
have also been reported[4,5]. However, the occurrence of multiple cranial palsies is rare. To date, there
has been only one case in which a 29-year-old male patient developed left oculomotor, abducens,
trigeminal, and facial palsies 6 days after receiving the first dose of the Pfizer-BioNTech COVID-19
vaccine[6]. The neurological complications following other type of vaccines have also been reported.
Cosby et al[9] reviewed immune-related vaccine adverse events by searching PubMed for articles
published between January 1945 and August 2018 and reported neuromuscular phenomenon such as
Guillain-Barré syndrome (GBS). Other Immunologically mediated neurological complications were also
reported[10,11]. About cranial nerve palsies, there are several studies reporting CN palsies following
other vaccines. According to US Vaccine Adverse Event reporting system, the most commonly reported
vaccine was seasonal influenza vaccine, followed by Hemophilus influenzae type b and Human papillo-
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mavirus vaccine[12,13].

To the best of our knowledge, this is the first pediatric case of multiple CN palsies following COVID-
19 vaccination. Our case demonstrated facial, trigeminal, and glossopharyngeal nerve palsies. The
etiology of CN palsy following vaccination is suspected to be immunological. Previous reports have
suggested that the vaccine may damage the myelin sheaths and surrounding axons, causing
demyelinating neuropathies such as Guillain-Barré syndrome (GBS), Bell’s palsy, and acute dissem-
inated encephalomyelitis[14]. In the present case, multiple CN palsies and small-angle exotropia were
observed. The extraocular muscles are susceptible to neurotoxins because they have a higher ratio of
nerve fibers to the extraocular muscle fibers (1:3 to 1:5) compared to that of other skeletal muscles (1:50
to 1:125)[9]. The ocular motility findings of our patient were similar to those of previous reports of
exotropia and diplopia caused by snakebites or insect sting[15]. Immune-mediated toxin after
vaccination may affect the neuromuscular junction of the extraocular muscles, which leads to exotropia
and diplopia. In adults, cardiac complications such as myocarditis and cardiac dysfunction have been
reported[16,17]. It is known that the disease course of COVID-19 in children is milder than in adults, but
cardiac complications such as cardiogenic shock and myocardial dysfunction also have been[18-20].
Therefore, it is important to consider vaccination according to the patient's underlying disease and risk
of complications.

CONCLUSION

This case highlights a rare adverse effect of the mRNA COVID-19 vaccine in children. Our patient
developed multiple CN palsies with small angle exotropia and substantially recovered after a steroid
treatment. The most suspected etiology is the vaccine-induced immune response. There are very few
cases of side effects caused by COVID-19 vaccine in children. As the incidence of the COVID-19
pandemic continues to increase, more studies on the side effects of vaccination, especially in children,
are crucial.
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