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ARTICLE INFO ABSTRACT

Keywords: Although vaccination against Coronavirus disease-2019 (COVID-19) is still occurring, several adverse effects
COVID-19 temporally related to these vaccines are already being reported, even if through isolated case reports. In the
Vaccines present study, we describe the lesions seen on magnetic resonance imaging (MRI) of three patients who devel-
ISTtarc(;I;fpalsy oped neurological symptoms after receiving the ChAdOX1 nCoV-19 vaccine (Oxford/AstraZeneca). The first
Myelitis patient presented with an ischemic stroke in the posterior limb of the left internal capsule, two days after

vaccination. The second patient presented with a left facial nerve palsy, seven days after vaccination. The third
patient presented with myelitis, eight days after receiving the vaccine. All patients presented the symptoms after
the first dose of the vaccine and did not have a history of previous COVID-19. The real incidence of these types of
complications is not known yet, but it is important to consider the possibility of COVID-19 vaccine complications,
in patients with a recent history of vaccination and recent development of neurological symptoms, even though
this association is only casual. Longitudinal studies are necessary to further analyze the incidence of the adverse
effects of each vaccine against SARS-CoV-2.

1. Introduction 2. Cases description

Since the beginning of the current Coronavirus disease-2019
(COVID-19) pandemic, a great interest in vaccines has emerged to pre-
vent the disease. In December 2020, several National Health Agencies
approved some vaccines for population use.' Since the clinical trials of
these vaccines, multiple side effects have been reported, ranging from
mild symptoms, such as injection site pain, myalgia, fatigue, and fever,
to more deleterious ones, including anaphylactic shock.? In addition,
concerns about potential neurological complications of COVID-19
vaccination also arose.”

However, as population-level vaccination is still taking place, it is
still difficult to determine whether cases of bleeding, thrombosis, en-
cephalitis and/or myelitis reported after vaccination are just coinci-
dental or really related to vaccination.

This article aims to report 3 cases of neurological diseases that began
few days after vaccination against COVID-19.

2.1. Case 1

A 64-year-old man, with systemic arterial hypertension, presented
with right superior and inferior limbs paresia, two days after he received
the first dose of the recombinant ChAdOX1 nCoV-19 vaccine. The pa-
tient did not have a history of COVID-19, and did not present other
cardiovascular risk factors. He was not obese, did not have dyslipidemia
or diabetes mellitus, and did not smoke. Also, he did not have a history
of previous cardiovascular events. Brain magnetic resonance imaging
(MRI), performed on eighth post-vaccination day, demonstrated an
acute ischemic stroke in the left nucleo-capsular region, affecting the
posterior limb of the internal capsule (Fig. 1). The hemogram, including
platelets count, was normal. Carotid arteries color-Doppler ultrasonog-
raphy and echocardiography were also normal. Serum lipids and ho-
mocysteine were normal, and the screening for thrombophilia was

* Corresponding author at: Department of Radiology, Federal Fluminense University, Rua Marqués de Parand, 303, Centro, Niterdi, RJ Zip code: 24070-035, Brazil.

E-mail address: diogogoulartcorrea@yahoo.com.br (D.G. Corréa).

https://doi.org/10.1016/j.clinimag.2021.08.021

Received 1 June 2021; Received in revised form 22 August 2021; Accepted 23 August 2021

Available online 7 September 2021
0899-7071/© 2021 Elsevier Inc. All rights reserved.


mailto:diogogoulartcorrea@yahoo.com.br
www.sciencedirect.com/science/journal/08997071
https://www.elsevier.com/locate/clinimag
https://doi.org/10.1016/j.clinimag.2021.08.021
https://doi.org/10.1016/j.clinimag.2021.08.021
https://doi.org/10.1016/j.clinimag.2021.08.021
http://crossmark.crossref.org/dialog/?doi=10.1016/j.clinimag.2021.08.021&domain=pdf

D.G. Corréa et al.

A

Fig. 1. Ischemic stroke after COVID-19 vaccination. Brain MRI demonstrates an
acute ischemic stroke in the left basal ganglia region, with hyperintense signal
on FLAIR (arrow in a), associated with restricted diffusion, seen on diffusion-
weighted imaging (arrow in b), with reduced signal on apparent diffusion co-
efficient, without gadolinium-enhancement (c), affecting the posterior limb of
the internal capsule, in the territory of the left anterior choroidal artery, which
is a small-caliber artery not usually seen on MR-angiography. The magnetic
resonance angiography is normal (not shown).
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negative. The patient was hospitalized for a week, under supportive
treatment, mainly with aspirin and blood pressure control. The patient
had a partial improvement of the symptoms, and still has paresia in the
right limbs.

2.2. Case 2

A previously healthy 42-year-old man, with no history of COVID-19,
presented with pain in the left ear, associated with left facial muscles
weakness, accompanied by paresis of the left forehead's muscles, as well
as left lagophthalmos and labial hypomobility, compatible with left
peripheral facial nerve palsy, seven days after he received the first dose
of the recombinant ChAdOX1 nCoV-19 vaccine. There was no history of
trauma or other identifiable triggers. Brain MRI, performed 9 days after
the vaccination, showed gadolinium enhancement in the canalicular and
labyrinthine portions of the left facial nerve and in the left geniculate
ganglion (Fig. 2). The brain parenchyma was normal. The hemogram
was normal. The cerebrospinal fluid (CSF) cell count, as well as protein
and glucose levels were normal. The CSF was negative for toxoplas-
mosis, influenza, herpes simplex virus, varicella zoster virus, cytomeg-
alovirus, and syphilis. The patient presented complete recovery after 7
days of treatment with oral prednisone, 60 mg/day.

Fig. 2. Left facial nerve palsy after COVID-19 vaccination. Brain MRI shows
gadolinium enhancement in the canalicular and labyrinthine portions of the left
facial nerve, on T1-3D MPRAGE in the axial (arrow in a) and coronal (arrow in
b) planes.
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2.3. Case 3

A previously healthy 65-year-old man, also with no history of
COVID-19, presented with tetraparesia, 8 days after receiving the first
dose of the recombinant ChAdOX1 nCoV-19 vaccine. Spine MRI, per-
formed on fifteenth post-vaccination day, demonstrated a lesion with
hyperintense signal on T2-weighted imaging and short tau inversion
recovery (STIR), with no gadolinium-enhancement, extending from the
level of C4 to C6, suggestive of myelitis (Fig. 3). Although the patient
also had cervical degenerative discopathy, the spinal cord lesion
extended beyond the level of the degenerative disc disease, was later-
alized to the left portion of the spinal cord, and, in the axial plane, there
was no significant compression of the spinal cord. Also, the patient had
no symptoms secondary to spinal cord compression prior to this event.
Brain MRI was normal. The CSF analysis revealed an increased protein
level (70 mg/dL), with normal cell count, and was negative for toxo-
plasmosis, influenza, herpes simplex virus, varicella zoster virus, cyto-
megalovirus, and syphilis. Oligoclonal bands (OCBs) were absent, anti-
aquaporin 4 and anti-myelin oligodendrocyte antibodies were nega-
tive, in the CSF. The patient was hospitalized and treated with 1 g/day of
methylprednisolone, for 5 days, with almost complete improvement of
the symptoms, with subsequent steroid oral tapering.

3. Discussion

We reported three patients with neurological symptoms associated
with brain or spine MRI alterations, temporally-related with a ChAdOX1
nCoV-19 vaccine (Oxford/AstraZeneca) dose. One patient had an
ischemic stroke, two days after vaccination; the second patient had a
facial nerve palsy, seven days after vaccination; and the third one had a
cervical myelitis.

Several adverse effects of the vaccines against severe acute respira-
tory syndrome coronavirus-2 (SARS-CoV-2), have been reported. The
majority of these adverse effects correspond to mild and limited symp-
toms, such as fever, chills, fatigue, headache, joint and muscle pain,
malaise, and nausea.” However, since phase III trials there are concerns
about more serious adverse effects.’

Thrombotic complications have been reported in association with
BNT162b2 (Pfizer/BioNtech), mRNA-1273 (Moderna), and ChAdOx1
nCov-19 (Oxford/AstraZeneca) vaccines, with a total rate of 0.21 case of
venous or arterial thrombotic events per 1 million person vaccinated-
days. Some of these patients had a heparin-induced thrombocyto-
penia-like syndrome, suggesting an immunological event as a potential
origin of thrombosis,® in which antibodies were found to cause massive
platelet activation.” The ChAdOx1 nCoV-19 vaccine has a replication-
deficient chimpanzee adenovirus (ChAdOx1), containing the full-
length spike glycoprotein of SARS-CoV-2 (nCoV-19) gene. Then, this
hypothesis relates to the reaction between the cationic platelet factor 4
(PF-4), and the anionic free DNA, found in the recombinant adenovirus
vaccine.” However, the frequency and the thrombosis-related deaths,
remain extremely low if viewed against the global impact of COVID-19
itself. Walter et al.® reported a case of ischemic stroke in a patient with
vaccine-induced thrombosis, without thrombocytopenia, associated
with elevated serum IgG antibodies against PF4-polyanion complexes.
Although, we did not asses the presence of antibodies against PF4—po-
lyanion complexes in the patient with a cerebrovascular event presented
in this study, he may have presented a form of vaccine-induced throm-
bosis, without thrombocytopenia, as in the case reported by Walter
et al.,® as he developed neurological symptoms temporally related to
ChAdOx1 nCov-19 vaccine.

During the trial phase, ChAdOX1 nCoV-19 vaccine had been asso-
ciated with myelitis twice. One case was considered a possible related
event, whereas the other one was found to be secondary to multiple
sclerosis.”'? Previous authors reported cases of transverse myelitis,”'*
including longitudinally extensive transverse myelitis,'? related with
ChAdOX1 nCoV-19 vaccine with excellent recovery.” The
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Fig. 3. Myelitis after COVID-19 vaccination. Cervical spine MRI shows a
hyperintense lesion on STIR, in the sagittal plane (arrow in a), and on T2-
weighted imaging, in the axial plane (arrow in b), extending from C4 to C6
level, lateralized to the left portion of the spinal cord. The lesion does not
present gadolinium-enhancement (c). Although the patient also have cervical
degenerative discopathy, the lesion extends beyond the level of the degenera-
tive disc disease, and, in the axial plane, there is no significant compression of
the spinal cord.
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pathophysiology of myelitis associated with vaccines against COVID-19
remains unknown, but it is hypothesized that SARS-CoV-2 antigens,
perhaps also present in the vaccine or its chimpanzee adenovirus adju-
vant (in the case of ChAdOx1 nCoV-19 vaccine), may induce immune
mechanisms leading to myelitis.'®> Although rare, inflammatory com-
plications of the central nervous system have already been associated
with other vaccines, such as those against HIN1 influenza, Japanese
encephalitis, or yellow fever, with different types of encephalitis and
myelitis, including acute disseminated encephalomyelitis.'* One of our
patients also presented with myelitis temporally related with COVID-19
vaccination, with a good response to treatment.

Previous cases of facial nerve palsy have been reported after
BNT162b2 (Pfizer-BioNTech), mRNA-1273 (Moderna), and CoronaVac
(Sinovac Biotech) vaccines against COVID-19.'>'° Colella et al.'”
described the first peer-reviewed case report of Bell's palsy following
Pfizer-BioNTech vaccination, however, they did not report if the patient
had neuroimaging alterations. Some studies on adverse effects of
COVID-19 vaccines presented different results according with the
studied vaccine. While Wan et al.'® reported an overall increased risk of
facial palsy after CoronaVac vaccination, a case-control study reported
no association between facial palsy and BNT162b2 vaccine.'” Facial
palsy may be associated with an autoimmune phenomenon, through
molecular mimicry by the vaccine antigen, activation of dormant
autoreactive T cells, or to an immune-mediated segmental demyelin-
ation similar to Guillain-Barré syndrome (GBS). Other possible patho-
physiology mechanism is a reactivation of latent herpes simplex type 1
infection of the geniculate ganglia of facial nerve, secondary to the
immunological challenge imposed by the vaccine.'® Although the sec-
ond patient presented in this article did not receive BNT162b2, mRNA-
1273 or CoronaVac vaccines, he received the ChAdOX1 nCoV-19 vac-
cine (Oxford/AstraZeneca) and developed symptoms of left peripheral
facial palsy, 7 days after the first dose of this vaccine, with symptoms
improvement after steroids treatment, in a similar way of the previous
patients.'® Although it is not yet possible to gauge the likelihood of a
cause-effect relationship and the possible role of comorbidities between
COVID-19 vaccines and facial palsy, and other neurological adverse
events, the timing and mode of onset suggests that these effects may be
related to vaccination.

Waheed et al.? reported a case of GBS during the first week after
receiving the first dose of BNT162b2 (Pfizer) vaccine, associated with
gadolinium-enhancement of the cauda equina nerve roots. Although our
patients had not developed GBS, and they were given a different vaccine,
the possibility of GBS should be considered in patients with post-vaccine
neurological complications and compatible signs and symptoms.

The majority of significant neurological adverse effects associated
with vaccines against COVID-19 are still just anecdotally reported. The
real incidence of these types of complications is not known yet. It must
be taken into account that the reported associations may be only casual,
and it is necessary to assess whether their incidence in the vaccinated
population is really above the expected incidence with other vaccines or
in the general population, as well as the severity of the adverse effects.’
Also, it is also important to state that all vaccines, including those
against COVID-19 and other diseases, may rarely present adverse ef-
fects.'* The three cases presented in this study were related to the same
vaccine, because this is one of the most used vaccines in our country, and
not necessarily because this specific vaccine generates more adverse
effects, compared to others.

Until the day this article was written, more than 142 million doses of
the vaccines against COVID-19 were already applied in Brazil,'® with an
average of more than 1 million doses applied per day, during the month
of July 2021."° Although the number of applied doses from each
manufacturer is not disclosed, 75.9 million doses form Astrazeneca/
Oxford, 57.7 million from Coronovac/Sinovac, 16.3 million from Pfizer/
BioNTech, and 4.7 million from Janssen/Johnson&Johnson vaccines
were distributed in Brazil (but not necessarily already applied).?’ In
addition, ChAdOX1 nCoV-19 vaccine has been used since the beginning
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of the campaign, in January 2021. BNT162b2 (Pfizer) has only recently
been introduced in Brazil, and mRNA-1273 (Moderna) and Gam-COVID-
Vac (Sputnik V) vaccines are not currently being used in our country.
Then, it is expected to have a greater number of adverse effects related to
ChAdOX1 nCoV-19 vaccine in Brazil.

Despite only the temporal association between vaccination with
adverse effects does not necessarily imply causation, there is much to
learn about the effects of vaccination against COVID-19. Population-
based studies are needed to evaluate adverse effects of these vaccines
and whether, in fact, there is an increase in the number of neurological
adverse effects with the use of these vaccines. Nevertheless, one cer-
tainty remains: the benefit of getting vaccinated outweighs any possible
risk.?!

Therefore, it is important to keep in mind the imaging aspect of the
central nervous system lesions related to the vaccine against COVID-19,
even if it is only a casual association. Risks and benefits exist for all
vaccines, but there is no doubt that mass vaccination is the best option
for controlling the current pandemic. Longitudinal studies are necessary
to further analyze the incidence of the adverse effects of each vaccine
against SARS-CoV-2.
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