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1 | INTRODUCTION

| Dorin Dragos™® | Iulia Enache? | Adrian George Sirbu®>* |

Background: The novel COVID-19 vaccines have side effects that require efficient
and close monitoring.

Aims of the Study: To examine whether the Pfizer-BioNTech vaccine is associated
with multiple cranial neuropathy.

Methods: We report the case of a 29-year-old male patient with no notable history
who presented with left oculomotor, abducens, trigeminal and facial palsies 6 days
after receiving the first dose of the Pfizer-BioNTech COVID-19 vaccine.

Results: Gadolinium-enhanced MRI of the brain revealed enhancement in the left fa-
cial, trigeminal and oculomotor nerves, which persisted upon repeated examination.
The cerebrospinal fluid analysis showed no sign of inflammation, both initially and
after 1 month from the start of the patient's symptoms. Other causes were excluded
by laboratory tests. The patient received high doses of corticosteroids, with improve-
ment of symptoms.

Conclusions: In our case, the most probable etiology of the patient's multiple cranial
neuropathy is the Pfizer-BioNTech vaccine, which highlights the need for prolonged

surveillance of COVID-19 vaccine neurological complications.
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symptoms started 6 days after receiving the first dose of the PBV.

The side effects of the COVID-19 vaccines are permanently monitored
and reported. In phase I trials of Pfizer-BioNTech vaccine (PBV), four
cases of Bell's palsy (occurring 3, 9, 37, and 48 days after the vaccination)
were recorded among the inoculated individuals, resulting in an incidence
of 0.0091%, similar to that in the general population, thus a direct causal

relationship could not be established between PBV and Bell's palsy.1

2 | MATERIALS AND METHODS

We present the case of a 29-year-old Caucasian male, with no known

history, who presented with Bell's palsy and diplopia. The patient's

© 2021 John Wiley & Sons A/S. Published by John Wiley & Sons Ltd.

He denied any allergic history. A signed Patient Consent has been
obtained for this case report. We used the CARE reporting guide-
lines? for this case report.

3 | RESULTS

Neurologic examination revealed multiple left-sided cranial neu-
ropathies (an incomplete oculomotor palsy without ptosis, partial
abducens palsy, hypoesthesia in middle and lower trigeminal nerve
distributions, as well as facial nerve palsy—House-Brackmann grade
III). Nasal swabs tested negative for SARS-CoV-2. There were no

other focal signs and symptoms; the patient did not have signs of
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meningeal irritation or increased intracranial pressure. Gadolinium-
enhanced MRI of the brain revealed only diffuse gadolinium en-
hancement in the intracanalicular and labyrinthic portion of the left
facial nerve (Figure 1A), as well as in the intracisternal course of the
left trigeminal (Figure 1B) and oculomotor nerve. The MRI did not
find any other meningeal or intracerebral involvement, apart from
the intracranial nerve contrast.

The involvement of multiple cranial nerves made other causes
highly probable. Brain MRI excluded tumors, vascular causes or de-
myelinating diseases. There was no history of toxic exposures and
the patient was immunocompetent. The screening for systemic
inflammatory and systemic autoimmune diseases, and for granulo-
matosis were all negative. As for infectious causes, given that tu-
berculosis is endemic for our country, we have used Ziehl-Neelsen
staining to rule out this etiology.

Cerebrospinal fluid (CSF) biochemical analysis yielded no ev-
idence of inflammation or infection—there was no pleocytosis
and proteins and glucose were normal. CSF cytology revealed
rare medium-sized cells with basophilic cytoplasm on H&E stain-
ing; therefore, the lumbar puncture was repeated 1 month later,
with cell block preparation and immunocytochemical examination,
which excluded a malignant cause or an inflammatory reaction. The
gadolinium-enhanced MRI repeated after 1 month showed the per-
sistence of the previously described gadolinium enhancement in the
left facial (Figure 1C), trigeminal (Figure 1D), and oculomotor nerves.
The patient received 1 g of methylprednisolone daily, for 5 days,
with improvement of symptoms, but with persistence 1 month later
of minimal left facial palsy. No other cranial nerve was involved at
clinical follow-up 1 month later and 2 months later.

4 | DISCUSSION

Taking into account the CSF aspect on both lumbar punctures, to-
gether with the immunocytochemical study, the absence of the spe-
cific MRI enhancement, the lack of other signs and symptoms and

the patient's response to corticosteroids, with no specific oncologic
treatment for lymphomatous and carcinomatous meningitis, these
etiologies were excluded. There is a high degree of probability that
the cells with basophilic cytoplasm identified upon the first lumbar
puncture were simply ependymal cells, a normal occurrence in the
CSF. A highly improbable malignant nature of these cells was ruled
out by the repeated lumbar puncture followed by detailed histo-
pathological examination.®

We did not have any reasons to suspect the patient might be
suffering from fungal infection. The patient was immunocompetent.
Furthermore, upon follow-up it became evident that the patient re-
sponded to corticosteroids, which again ruled out a fungal etiology.
For these reasons, a fungal culture was not deemed necessary.

According to US Vaccine Adverse Event Reporting System
(VAERS)? cranial nerve palsies, either singular or multiple (aside from
the most frequently involved facial nerve) have been reported after
inoculation with other vaccines, both inactivated and live attenuated
(e.g., the Haemophilus influenzae type B vaccine, the pneumococcal
7-valent conjugate, the diphtheria, tetanus, whole-cell pertussis vac-
cine, as well as the measles, mumps, and rubella vaccine).

Several cases are reported of peripheral facial palsy after immu-
nization with PBV: a patient with two episodes of contralateral Bell's
palsies arising shortly after inoculation with the first and second
dose of the PBV” and other cases of unilateral facial palsy occurring
36 h after the second dose.® Another published case involved abdu-
cens nerve palsy 2 day after PBV.”

There is no clearly defined mechanism linking cranial nerve pal-
sies to vaccination. Immune-mediated damage resulting in demyelin-
ation or localized nerve blood flow reduction was posited. Multiple
cranial nerve palsies were associated with SARS COV2 infection.®
The underlying pathophysiology behind COVID-19-related cranial
nerve includes direct invasion of endothelial cells by the SARS COV2
and indirect injury through pro-inflammatory attack of infected
leukocytes.” However, to our knowledge, there are no other pub-
lications on the possibility of SARS COV2 vaccines causing multiple

cranial neuropathy.

FIGURE 1 Images were acquired by use of T1-weighted, contrast-enhanced MPRAGE TRA ISO sequences, in the axial plane. (A)
Gadolinium enhancement in the intracanalicular and labyrinthic segments of the left facial nerve (blue arrow). (B) Contrast enhancement

in the intracisternal length of the trigeminal nerve (blue arrow). (C) The contrast enhancement of the facial nerve persists upon repeated
examination a month later (blue arrow). (D) The contrast enhancement of the trigeminal nerve persists upon repeated examination a month

later (blue arrow)



MANEA ET AL.

The particularity of this case consists in multiple cranial neurop-
athies 6 days after having received the first dose of the PBV. A direct
causal relationship cannot be established at this point. However,
given the onset of the patient's symptoms shortly after the immu-
nization and the exclusion of all other potential causes, the most
probable etiology of the cranial nerves impairment in this case was
the PBV.

The strength of this study resides in the thorough work-up
performed which enabled the exclusion of other potential causes.
However, as it is the first case of its kind (multiple cranial neurop-
athy after SARS-CoV2 vaccination), its inherent and unavoidable
limitation is that it comprises a single case. Hence, it is necessary
that other similar cases be reported to gain a progressively fuller un-
derstanding of the potential for neurological damage of these newly
developed vaccines.

While the efficacy and safety of these novel vaccines are import-
ant, the monitoring period for the appearance of post-vaccinal com-
plications is presently limited to a few months, hence neurological

side effects require close observation.
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