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Abstract

While vaccination against severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) remains crucial, neurological complications
have been detected following the coronavirus disease 2019 (COVID-19) vaccination. The neurological complications of COVID-19
vaccination can be seen in both the central nervous system (CNS) and the peripheral nervous system (PNS). In this study, we reviewed PNS
complications after COVID-19 vaccination, their underlying mechanisms, diagnosis, and management. Inflammatory polyneuropathy,
small fiber neuropathy, Parsonage-Turner syndrome (PTS), cranial mononeuropathies, and myasthenia gravis (MG) have been reported
following COVID-19 vaccination. Inflammatory polyneuropathy following COVID-19 vaccination should be diagnosed early based on
clinical presentation and treated with supportive care, and immunoglobulin or plasmapheresis to prevent respiratory distress if required. It
is important to differentiate peripheral from central facial paralysis after COVID-19 vaccination to rule out upper motor neuron damage,
including stroke. Diagnosis of small fiber neuropathy in the setting of COVID-19 vaccination should be suspected in patients with
dysesthesia, dysautonomia, and lower extremity paresthesia. A skin biopsy of the proximal or distal lower limb should generally be
considered for diagnosing small fiber neuropathy following COVID-19 vaccination. Even though pain at the injection site is one of the
most common symptoms after COVID-19 vaccination, shoulder pain lasting more than 3 weeks should raise the suspicion of severe
complications such as PTS. In addition to a proper physical examination as a reliable diagnosis tool, needle electromyography can
be considered to help the diagnosis of PTS following COVID-19 vaccination. In our opinion, despite complications after COVID-19
vaccination, the benefit of vaccination immunity should not be forgotten.
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1. Introduction
The novel severe acute respiratory syndrome coro-

navirus 2 (SARS-CoV-2) caused coronavirus disease of
2019 (COVID-19) and spread widely around the world
[1]. SARS-CoV-2 is a positive-sense, enveloped, single-
stranded ribonucleic acid (RNA) virus belonging to the Be-
tacoronavirus family [2] that can enter host cells via binding
of the spike (S) protein to angiotensin-converting enzyme 2
(ACE2) receptor following membrane fusion [3]. Prevent-
ing and controlling COVID-19 is most effectively accom-
plished through vaccination [4]. There are two most well-
known mRNA vaccines, BNT162b2 (Pfizer) and mRNA-
1273 (Moderna) [5]. COVID-19 vaccines demonstrated
significant protection and adequate antibody levels against
different variants of SARS-CoV-2 viruses, such as Omicron

[6]. There have been numerous reports of neurological side
effects following COVID-19 vaccination. Fig. 1 lists the re-
ported peripheral nervous system (PNS) complications after
COVID-19 vaccination.

This present review summarizes the PNS complica-
tions after COVID-19 vaccination, their underlying mecha-
nisms, diagnosis, and management. A summary of studies
reporting PNS complications after COVID-19 vaccination
is shown in the Supplementary Material.

2. Inflammatory Polyneuropathy
The range of inflammatory polyneuropathies includes

Guillain-Barré syndrome (GBS), which has an acute on-
set, and chronic inflammatory demyelinating polyneuropa-
thy (CIDP), which progresses slowly over time or has a re-
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Fig. 1. Reported peripheral nervous system (PNS) complications after coronavirus disease 2019 (COVID-19) vaccination.

lapsing course [7]. GBS symptoms include the loss of deep
tendon reflexes, muscle weakness [8], and a higher protein
concentration in the cerebrospinal fluid (CSF) while main-
taining a normal cell count [9]. The empirical or epidemi-
ological evidence has not substantiated the link between
GBS and COVID-19 vaccines [10]. In a meta-analysis, the
prevalence of GBS was reported to be 8.1 per 1,000,000
COVID-19 vaccinations [11]. In this study, a total of 138
patients, with a mean age of 56.8 ± 16.1 years, were in-
cluded. In addition, there were 1–37 days between the vac-
cination and the onset of symptoms, with acute inflamma-
tory demyelinating polyneuropathy being the most com-
mon type of GBS. In several case report studies, paresthe-
sia and paresis in the upper or lower limbs [12–14], are-
flexia and hyporeflexia [15–18], and facial weakness [19–
22] were the most commonly reported signs and symptoms
of GBS after the COVID-19 vaccination. Concerning the
treatment of GBS after COVID-19 vaccination, intravenous
immunoglobulin (IVIG) was reported as the primary treat-
ment in several studies [12,13,19,23]. Moreover, plasma-
pheresis, as an alternative treatment was reported in some
case reports [24–26] while other case reports highlighted
supportive care only [24,27]. In a study on GBS after
COVID-19 vaccination, a 67-year-old female died due to
respiratory failure among seven reported cases [13]. She
was detected with quadriparesis and loss of deep tendon
reflexes four days after the first dose of the Pfizer vac-
cine. Furthermore, the electromyography (EMG) and nerve
conduction velocity revealed acute motor axonal neuropa-
thy, a type of GBS; however, a normal protein level (30
mg/dL), and a high number of white blood cells (WBCs)
(22 WBCs/mm3) was detected in the CSF. In general, al-
though the CSF of patients with all types of GBS typically
contains high levels of protein and a normal WBC count,
it has been shown that the number of WBCs may be up to
50 WBCs/mm3 or more in some circumstances, and pro-
tein levels may be normal, especially in the first week of
GBS onset, in general [28–31]. Severe cases of GBS lead-
ing to intensive care and intubation due to respiratory de-
pression have been reported following COVID-19 vacci-

nation. Introna et al. [23] reported a 62-year-old patient
who presented with an absence of deep tendon reflexes and
bilateral optic disc edema 10 days after receiving the first
dose of the ChAdOx1-S/nCoV-19 (Oxford-AstraZeneca or
AZD1222) COVID-19 vaccine. Although initially ad-
mitted without major complications, his condition wors-
ened, manifesting new symptoms of ascending tetraparesis
predominantly affecting proximal muscles, bilateral facial
weakness, dysphagia, urinary retention, and distal pares-
thesia. His CSF test revealed albumin-cytologic dissocia-
tion and elevated opening pressure. Additionally, antigan-
glioside antibody tests returned positive for immunoglob-
ulin G Ganglioside-monosialic acid (GM1). Also, EMG
and nerve conduction examinations confirmed severe sen-
sorimotor mixed polyneuropathy (demyelination with pre-
dominant axonal changes), despite normal magnetic res-
onance imaging (MRI). The patient experienced respira-
tory distress during his hospital stay, necessitating inten-
sive care and treatment with IVIG. This treatment led to
symptomatic improvement and his eventual discharge from
the hospital. Nasiri et al. [32] noted severe GBS in a 33-
year-old patient following the second dose of the Pfizer vac-
cine. He was intubated due to respiratory distress. How-
ever, after receiving treatment with IVIG, he was success-
fully extubated. Another case of intubation in a patient with
GBS following COVID-19 vaccination was reported in the
study by Kim et al. [33]. According to this study, a 42-
year-old male patient was diagnosed with GBS after receiv-
ing his first dose of the Oxford-AstraZeneca vaccine. His
CSF showed albumin-cytologic dissociation, and EMG in-
dicated early axonal-type polyneuropathy without F-waves.
The patient was intubated due to respiratory depression;
however, following treatment with IVIG and plasma ex-
change therapy, he was extubated and showed improvement
in symptoms, with only residual facial palsy remaining. de
Souza et al. [34] reported a 51-year-old patient who was
diagnosed with GBS 8 days after receiving the first dose
of the Oxford-AstraZeneca vaccine. His CSF test revealed
albumin-cytologic dissociation. Due to respiratory depres-
sion, the patient was intubated. Although his symptoms ini-
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tially improved and he was extubated, deterioration in his
signs and symptoms led to a tracheostomy. After treatment
with IVIG and plasma exchange, his symptoms gradually
improved, with residual bilateral upper limb weakness re-
maining. This case report also reported CIDP following the
first dose of the Oxford-AstraZeneca vaccine in a 72-year-
old man with a history of demyelinating polyneuropathy.
Oo et al. [25] described cases of GBS after COVID-19 vac-
cination involving a 51-year-oldmale patient and a 65-year-
old female patient. Each patient was admitted to the inten-
sive care unit and required intubation. The male patient re-
ceived both IVIG and plasma exchange therapy with partial
improvement, while the female patient was treated solely
with IVIG and successfully extubated. In the mentioned
study, a 72-year-old male presented with bilateral lower
limb weakness three weeks after receiving his first dose
of the Oxford-AstraZeneca vaccine. His symptoms wors-
ened following the administration of an influenza vaccine.
Based on the course of the disease, CSF analysis showing
albumin-cytologic dissociation, and nerve conduction ve-
locity studies indicating demyelinating disease, a diagnosis
of CIDP was made for him. He was thereafter treated with
IVIG, which resulted in an improvement in his symptoms
[25]. An unexpected complication during the treatment of
one of the cases of GBS following COVID-19 vaccination
was reported in the study by Lanman et al. [35]. As noted
in this study, a 58-year-old female patient, diagnosed with
diffuse sensorimotor polyneuropathy displaying both de-
myelinating and axonal features three days after receiving
her first dose of the Pfizer vaccine, developed a pulmonary
embolism following IVIG therapy.

Le Vu et al. [36] using the French national health
data system linked to the COVID-19 vaccine database an-
alyzed all individuals aged 12 years or older admitted for
GBS from December 27, 2020, to May 20, 2022. They
stated that of 58,530,770 people aged 12 years or older,
88.8% received at least one COVID-19 vaccine dose and
2229 were hospitalized for GBS during the study period.
They also estimated 6.5 GBS cases per million persons and
5.7 cases per million who have received the first dose of
Oxford-AstraZeneca and Ad26.COV2.S (Johnson & John-
son/Janssen) vaccine, respectively.

Some case reports have indicated that treatment with
IVIG and corticosteroids has improved the signs and symp-
toms of inflammatory polyneuropathies following COVID-
19 vaccination [16,19,37]. In the case series study by Min
et al. [24], both cases received only supportive care. In
the case series by de Souza et al. [34], one out of four
patients showed symptom relief after plasma exchange, a
treatment that has also shown improvement in other case
reports [26,38,39].

3. Parsonage-Turner Syndrome
Parsonage-Turner Syndrome (PTS), or idiopathic

brachial plexus neuropathy, usually known as neuralgic

amyotrophy, is characterized by new-onset pain in the
shoulder or upper arm without responding to over-the-
counter analgesics [40,41]. Patients with PTS show pare-
sis and tingling for hours or days, as the brachial plexus
nerves, including the long thoracic, suprascapular, and es-
pecially those on the lateral side of the upper limb, are in-
volved, along with nerves outside of the brachial plexus in
some cases [41]. In general, men are more likely to develop
PTS than women [40], typically with a mean age of 41.3
years for idiopathic forms [41]. Physical examination is the
most reliable way to diagnose PTS [42]. Physicians should
consider the following criteria when making a diagnosis:
a new onset of shoulder pain, a pain score above 7 (range
0–10, with 10 indicating worst pain), abnormal movement
of the shoulder during maximum abduction or anteflexion,
and symptoms manifested more than 3 weeks after onset
[43]. PTS can be excluded if one or more of these items are
detected during the examination: diabetes mellitus, Horner
syndrome, symmetric weakness, or pain that persists for
more than three months, with only passive range-of-motion
restrictions in the glenohumeral joint [43]. In contrast to
nerve conduction velocity studies, needle EMG is sensitive
to detecting denervation only after confirmation by physical
examination [44].

The exact mechanism of PTS is not well-understood;
however, the immune-mediated mechanism is considered
one of the relevant causes due to molecular mimicry and
autoimmune responses following COVID-19 vaccination
[45]. Several case reports noted PTS following COVID-19
vaccination with Pfizer [46–55], Moderna [46–48,56,57],
and Oxford-AstraZeneca vaccines [48,58–61]. Some case
reports highlighted pain and weakness contralateral to the
COVID-19 vaccine injection site [47,51,52,61]. Corticos-
teroid treatment was used as a primary treatment in sev-
eral reports of PTS after COVID-19 vaccination [52,54,56,
57,61]. Non-steroidal anti-inflammatory drugs (NSAIDs)
[59,62], Pregabalin [59], physical therapy [46,47,49,59],
and occupational therapy [50] were other types of treatment
in the setting of PTS following COVID-19 vaccination. In
one study, a fentanyl patch was also used as a treatment
for PTS after COVID-19 vaccination [48], and in another
study, no treatment was reported [52]. Queler et al. [46]
reported a case of PTS occurring 13 hours after the adminis-
tration of the COVID-19 vaccine, in a patient with a history
of Lyme disease two months prior to receiving the vaccine
injection. A high number of ipsilateral lymphadenopathies
(87.5%) in the setting of PTS following COVID-19 vac-
cination were noted in the study by Min et al. [48]. In
addition, a previous study reported the occurrence of lym-
phadenopathy in patients with breast cancer after vaccina-
tion with the Moderna vaccine [63]. However, none of the
lymphadenopathic cases were reported to have cancer in the
study of Min et al. [48]. Crespo Burillo et al. [58] re-
ported a 38-year-old case of diaphragm paralysis associated
with PTS following COVID-19 vaccination. He presented
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with PTS symptoms four days after receiving the Oxford-
AstraZeneca vaccine. An MRI of the shoulder revealed
mild left subacromial tendinopathy, while a cervical MRI
appeared normal. EMG evaluation later confirmed that all
three trunks of the left brachial plexus were involved. The
patient received intravenous methylprednisolone (IVMP)
followed by oral prednisone and his symptoms resolved af-
ter two weeks. However, 40 days post-vaccination, he de-
veloped severe dyspnea. A chest computed tomography
(CT) scan revealed left diaphragm paralysis and mild left
basilar atelectasis. He was then treated with nocturnal con-
tinuous positive airway pressure. Min et al. [48] reported
cases of PTS following COVID-19 vaccination, in which
three cases had elevated protein levels in their CSF. The
first patient, a 31-year-old male, exhibited PTS symptoms
six days after receiving the Johnson & Johnson COVID-
19 vaccine. His CSF protein level was 70 mg/dL, with
no WBCs detected. He recovered completely without any
treatments. The second patient, a 71-year-old male, devel-
oped PTS symptoms 16 days post-vaccination with the first
dose of the Oxford-AstraZeneca vaccine. His CSF analysis
showed 2 WBCs and a protein level of 57 mg/dL. He expe-
rienced a poor recovery after 15 weeks, despite receiving a
combination therapy of oral prednisolone and gabapentin.
The third patient, a 39-year-old male, reported PTS symp-
toms seven days after the first dose of Moderna vaccina-
tion. His CSF contained oneWBC and a protein level of 76
mg/dL. His recovery was limited, even after eight weeks of
treatment with IVMP, oral prednisolone, and gabapentin.

In a study by Shields et al. [47], four out of six cases
received corticosteroids and demonstrated symptom relief.
Additionally, patients in several other case reports [53,58]
who were treated with high-dose prednisone showed symp-
tom improvement in PTS following COVID-19 vaccina-
tion. In a case series study by Queler et al. [46], only one
of the two cases received high-dose prednisone and showed
improvement. Additionally, in this case series, only one
of the two cases received non-steroidal anti-inflammatory
drug (NSAID) therapy and showed symptom improvement,
while the other patients did not receive this treatment. Sim-
ilarly, in a case report by Vitturi et al. [59], symptom im-
provement was observed after NSAID therapy. In general,
because the immune response is believed to be responsible
for PTS following vaccination, IVIG is considered an alter-
native treatment; however, it has not been proven effective
[64].

4. Small Fiber Neuropathy
In small fiber neuropathy, which is a type of periph-

eral neuropathy, the axons of small unmyelinated (C) or
poorly myelinated (Ad) fibers are selectively damaged [65].
Small fiber neuropathy was reported following the admin-
istration of Oxford-AstraZeneca [66], Moderna [67], and
Pfizer COVID-19 vaccines [68–70]. Dysesthesias [66],
dysautonomia, and paresthesia [68] were shown to be the

primary symptoms in the cases with small fiber neuropa-
thy following COVID-19 vaccination. Positive antinuclear
antibody (ANA) titers and antineutrophil cytoplasmic anti-
bodies were reported in one case study of small fiber neu-
ropathy after COVID-19 vaccination [66]. Abbott et al.
[66] reported cases of small fiber neuropathy after COVID-
19 vaccination, with potential immunemarkers identified in
their laboratory results. In one case, a 69-year-old female
presented with dysesthesias, altered temperature sensations
in her upper and lower extremities, and a mild reduction
in vibration sensation at the right toe seven days after re-
ceiving the first dose of the Oxford-AstraZeneca vaccine.
She had a past history of a spinal cord syrinx in the lumbar
spine, confirmed by lumbar MRI. Small fiber neuropathy
was confirmed through a skin biopsy, which indicated de-
creased epidermal nerve fiber density. Interestingly, ANA
test was positive, and immunoglobulin A levels were ele-
vated in her blood studies. Additionally, another case in this
study involved a 55-year-old female who experienced bilat-
eral burning pain, dysesthesias, altered temperature sensa-
tions in her upper and lower extremities, and numbness and
paresthesia in her cheeks, nose, and tongue ten days after
the first dose of the Oxford-AstraZeneca vaccine. Cervical
MRI detected dilatation of the central canal of the cervi-
cal spinal cord, with no evidence of a syrinx. Small fiber
neuropathy was again confirmed by a skin biopsy showing
decreased intraepidermal nerve fiber density. According to
her blood tests, both anti-neutrophil cytoplasmic antibody
and ANA were positive. A skin biopsy of the proximal or
distal lower limb demonstrating reduced epidermal nerve
fiber density has high efficacy in diagnosing small fiber
neuropathy in general [65], which has been observed by
several case reports of small fiber neuropathy after COVID-
19 vaccination [66–70]. In multiple case reports, unremark-
able EMG and nerve conduction were noted in studies of
small fiber neuropathy following COVID-19 vaccination
[70,71]. Treatment with IVIG [68,69] and plasma exchange
[69] have been reported. The majority of the above cases
were recovered, however, in one case [66], symptoms be-
came more intense after the second dose of COVID-19 vac-
cination, and the condition of two patients remained un-
changed [66,67].

Case reports have shown that IVIG therapy [68,71]
and plasma exchange [69] can improve the symptoms of
small fiber neuropathy following COVID-19 vaccination.

5. Cranial Mononeuropathy
5.1 Cranial Mononeuropathy III

Deshmukh et al. [72] reported a case of a 13-year-
old male patient who presented with primary symptoms of
headache, diplopia, giddiness, and drooping of the left eye,
occurring one hour after receiving the second dose of the
BECOV2D (Corbevax) COVID-19 vaccine. Following a
diagnosis of third nerve palsy, the patient was treated with
IVMP and lubricant eye drops. His symptoms improved af-
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ter four days. In another case report, Cicalese et al. [73] de-
scribed an 88-year-old man who developed diplopia, dizzi-
ness, right eye abduction with downward deviation, and
gait instability three days after receiving the first dose of
the Moderna vaccine. The patient was diagnosed with in-
complete palsy of the right third cranial nerve. After two
weeks of oral steroid treatment, his symptoms improved.
Moreover, Liu et al. [74] reported a case of a 70-year-old
woman who developed progressive unilateral oculomotor
nerve palsy and decreased visual acuity due to optic nerve
dysfunction, 12 days following the injection of the first dose
of Moderna vaccine. After steroid therapy proved ineffec-
tive, her symptoms responded well to plasma exchange.

5.2 Cranial Mononeuropathy IV
Ginés-Gallego et al. [75] described a 76-year-old

woman who developed binocular vertical diplopia, right
eye exotropia, and a mild adduction deficit in the right eye
15 days after receiving her second dose of the Pfizer vac-
cine. A provisional diagnosis of right fourth cranial nerve
palsy was made, and her symptoms spontaneously resolved
within ten days.

5.3 Cranial Mononeuropathy V
Chrostowski et al. [76] highlighted the case of a 36-

year-oldwomanwhowas hospitalized due to persistent pain
on the left side of her face. The pain had begun two months
earlier, following the administration of her third dose of the
Pfizer vaccine. The patient described the pain as paroxys-
mal attacks lasting 4–5 seconds each, triggered by mouth
and jaw movements, and localized to the regions inner-
vated by the second and third branches of the left trigem-
inal nerve. Initial treatment with carbamazepine and ligno-
cainum hydrochloridum provided no relief. Consequently,
a combination of oxcarbazepine, dexamethasone, and pre-
gabalin was initiated, resulting in gradual improvement.
The symptoms completely resolved six months after the on-
set of the condition.

5.4 Cranial Mononeuropathy VI
Ginés-Gallego et al. [75] reported a 75-year-old

woman who developed binocular horizontal diplopia and
a pronounced abduction deficit in her left eye, occurring 15
days after the second dose of Pfizer vaccine. The diagnosis
confirmed left abducens nerve paralysis. Following a lack
of symptomatic improvement over two weeks, she under-
went an injection of botulinum toxin A into the left medial
rectus muscle, which subsequently led to a marked resolu-
tion of symptoms within the next week. In another study,
Albattah et al. [77] reported a case of bilateral sequential
abducens nerve palsy in a 42-year-old woman, occurring
two days after she received her first dose of the Pfizer vac-
cine. Her symptoms gradually improved over two months
with conservative therapy.

5.5 Cranial Mononeuropathy VII-Bell’s Palsy
Bell’s palsy causes acute paresis or paralysis of the

peripheral facial nerve. However, the actual mechanism
of Bell’s palsy is not well-understood [78]. A meta-
analysis comprising 105 patients found that Bell’s palsy af-
ter COVID-19 vaccination was more common in men aged
30–60 years [79]. According to this meta-analysis, Pfizer
was the most commonly used vaccine, and the average time
after vaccination to onset of symptoms was 11.6 days. In
addition, the rate ratio of Bell’s palsy was also 25.3 per
1,000,000 and more common after the first dose and after
vaccination with Oxford-AstraZeneca. Mason et al. [80]
described a case with right hemifacial palsy as an initial
symptom that progressed to bilateral facial palsy four weeks
after COVID-19 vaccination. Burrows et al. [81] reported
a case of facial palsy following both the first and second
doses, with right hemifacial palsy after the first dose, and
left hemifacial palsy after the second dose of COVID-19
vaccination. Martin-Villares et al. [82] reported a case of
right-sided facial palsy following the administration of the
first dose of the Moderna vaccine in a 34-year-old woman
with a history of facial palsy during her pregnancy in 2012.
Two case reports highlighted upper limb paralysis on the
same side as facial paralysis after COVID-19 vaccination
[80,83]. Shemer et al. [84] reported a case of left hemi-
facial paralysis following the Pfizer vaccine, accompanied
by a periauricular vesicular rash and bilateral sensorineu-
ral hearing loss. Despite some reports of Bell’s palsy after
vaccination with Pfizer, no significant relationship has been
demonstrated between this vaccine and the risk of facial
nerve palsy [85–87]. Renoud et al. [88] reported that there
is no association between Pfizer vaccine and Bells’ palsy
using a disproportionality analysis. Nonetheless, Wan et al.
[89] reported a high incidence rate of Bell’s palsy following
Sinovac (CoronaVac) vaccination. The definitive proof of
COVID-19 vaccine-induced Bell’s palsy has not been con-
firmed yet, and since Bell’s palsy is self-limited, the value
of vaccination surpasses any potential danger [90].

What should be noted in Bell’s palsy after the COVID-
19 vaccination is the distinction between peripheral and
central facial paralysis. In general, patients with central
facial paralysis can wrinkle their forehead on the affected
side, a sign of severe disease related to upper motor neu-
rons including stroke [91], while patients with peripheral
facial palsy are unable to wrinkle their forehead due to ex-
tratemporal facial nerve damage [92].

To minimize chronic sequelae by Bell’s Palsy after
COVID-19 vaccination, it is crucial to diagnose the condi-
tion as early as possible. Several reports of Bell’s palsy fol-
lowing COVID-19 vaccination have demonstrated the ef-
fectiveness of promptly initiating corticosteroid treatment,
along with supportive care measures such as facial muscle
training, the use of eye-protecting ointment, and overnight
application of an eye patch [81,83,93,94].
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5.6 Cranial Mononeuropathy XII
Okayasu et al. [95] reported the case of a 34-year-

old man who experienced dysphasia, tingling on the right
side of his tongue, and difficulty speaking, beginning three
days after receiving the third dose of the COVID-19 vac-
cine (type of vaccine not stated). The initial diagnosis was
right hypoglossal nerve palsy, but his condition progressed
to include weakness in the right upper and lower extrem-
ities. Mononeuritis multiplex was eventually confirmed,
and he was treated with oral prednisolone, IVMP, and IVIG.
However, due to side effects and the extension of tingling
to his right scalp, IVMP, and IVIG were discontinued, and
valacyclovir was added to his treatment regimen alongside
prednisolone. His symptoms gradually improved with re-
habilitation.

Several case reports [72,74,81,95–97] noted symptom
improvement in patients with cranial mononeuropathies
following COVID-19 vaccination after being treated with
corticosteroids. Plasma exchange has been reported in a
case report study to improve cranial mononeuropathies’
symptoms following COVID-19 vaccination [74].

6. Myasthenia Gravis
Chavez and Pougnier [98] reported a case of late-onset

myasthenia gravis (MG) newly diagnosed in an 82-year-
old male who developed intermittent episodes of slurred
speech, difficulty chewing, and trouble spitting following
Pfizer vaccination. Notably, acetylcholine receptor an-
tibodies were detected, and the MG diagnosis was con-
firmed with EMG. Thymoma, however, was ruled out. De-
spite treatment with intravenous pyridostigmine, IVIG, and
steroids, his symptoms worsened, necessitating intubation
and the placement of a percutaneous endoscopic gastros-
tomy (PEG) tube. Eventually, his condition improved, and
hewas discharged to a rehabilitation facility for further care.
In the study by Alcantara et al. [99], among 3461 patients
with MGwho received the first dose of the COVID-19 vac-
cine, fewer than six individuals were hospitalized due to an
MG flare within 30 days. In addition, MG patients who
were vaccinated had a significantly lower risk of COVID-
19 infection compared to unvaccinatedMGpatients (hazard
ratio, 0.43; 95% confidence interval (95% CI), 0.30–0.60).
Furthermore, in a case series study involving 22 patients
with MG who received the COVID-19 vaccine, only two
individuals experienced a mild worsening of their symp-
toms, which resolved shortly thereafter [100]. This em-
phasizes that the benefits of COVID-19 vaccination out-
weigh the risks of a flare in MG patients. Other case re-
ports have also reported MG in patients with a past history
of MG after receiving the Pfizer [101], Moderna [102], and
Oxford-AstraZeneca [103] vaccines. To minimize the risk
of a vaccine-induced flare in MG, it is recommended that
patients withMG receive the COVID-19 vaccinewhen their
symptoms are minimal, nonexistent, or during an inactive
phase of the disease [104].

In several case reports, IVIG therapy [98,105,106] and
corticosteroids therapy [105,107] improved MG symptoms
after COVID-19 vaccination.

7. Limitations
This paper is a narrative review and, as such, is sus-

ceptible to selection and reporting biases. A systematic re-
view and meta-analysis were not conducted, so the con-
clusions drawn regarding each manifestation are based on
interpretations of the existing literature. Previously, PNS
complications following COVID-19 vaccination have been
addressed in some review articles. The primary aim is
to present the current literature and highlight potential re-
search gaps, though this approach may occasionally lack
neutrality. In narrative reviews, it is common for authors to
express their perspectives or favor certain viewpoints. Ad-
ditionally, the Supplementary Material was designed to
support our literature base, but some articles may be miss-
ing from the table, which is acceptable within the scope of a
narrative review. Moreover, any treatment or management
noted in this narrative review for each specific PNS mani-
festation is based solely on the recommendationsmentioned
in the cited articles and papers and does not represent the
authors’ opinions or recommendations. Several of the ref-
erences cited in this review are case reports and case stud-
ies and therefore the symptoms and complications after the
vaccination could be coincidental. While these studies are
useful for initial observations, they are less reliable for es-
tablishing causality. Furthermore, different vaccines may
have various complications. It cannot be concluded that a
complication is a vaccine side effect or it is a reactivation
of an underlying disease. Therefore, the conclusions pre-
sented in this paper should be interpreted with caution.

8. Conclusions
COVID-19 vaccination has been reported to have a co-

incidental temporal association with PNS complications in-
cluding inflammatory polyneuropathy, small fiber neuropa-
thy, MG, cranial mononeuropathies, and PTS. However, in
our view, despite these side effects the improved immunity
obtained with COVID-19 vaccination should not be forgot-
ten. Nonetheless, to be able to intervene and limit the conse-
quences of vaccine-related PNS, healthcare providers need
to recognize them at an early stage by their initial signs and
symptoms, which include paresthesia and paresis in the up-
per and lower limbs, areflexia, hyporeflexia, facial paraly-
sis, dysesthesias, dysautonomia, pain, and weakness. Only
in this way can severe disease and long-term disability be
prevented.

Abbreviations
ACE2, angiotensin-converting enzyme 2; ANA,

antinuclear antibody; CI, confidence interval; CIDP,
chronic inflammatory demyelinating polyneuropathy;

6

https://www.imrpress.com


COVID-19, coronavirus disease 2019; CSF, cerebrospinal
fluid; CT, computed tomography; EMG, electromyogra-
phy; GBS, Guillain-Barré syndrome; GM1, Ganglioside-
monosialic acid; IVIG, intravenous immunoglobulin;
IVMP, intravenous methylprednisolone; MG, myasthenia
gravis; MRI, magnetic resonance imaging; NSAIDs,
non-steroidal anti-inflammatory drugs; PEG, percutaneous
endoscopic gastrostomy; PNS, peripheral nervous system;
PTS, Parsonage-Turner syndrome; RNA, ribonucleic
acid; SARS-CoV-2, severe acute respiratory syndrome
coronavirus 2; WBC, white blood cell.

Author Contributions
SSK and SGS designed the figure. SA conceptualized

the study. SSK, SGS, PFHC, MER, AA, MB, and SA con-
tributed to literature research. All authors contributed to ed-
itorial changes in the manuscript. All authors read and ap-
proved the final manuscript. All authors have participated
sufficiently in the work and agreed to be accountable for all
aspects of the work.

Ethics Approval and Consent to Participate
Not applicable.

Acknowledgment
Not applicable.

Funding
This research received no external funding.

Conflict of Interest
The authors declare no conflict of interest.

Supplementary Material
Supplementary material associated with this article

can be found, in the online version, at https://doi.org/10.
31083/JIN26632.

References
[1] Lake MA. What we know so far: COVID-19 current clinical

knowledge and research. Clinical Medicine (London, England).
2020; 20: 124–127. https://doi.org/10.7861/clinmed.2019-cor
on.

[2] V’kovski P, Kratzel A, Steiner S, Stalder H, Thiel V. Coronavirus
biology and replication: implications for SARS-CoV-2. Nature
Reviews. Microbiology. 2021; 19: 155–170. https://doi.org/10.
1038/s41579-020-00468-6.

[3] Najafi K, Maroufi P, Khodadadi E, Zeinalzadeh E, Ganbarov K,
Asgharzadeh M, et al. SARS-CoV-2 receptor ACE2 and molec-
ular pathway to enter target cells during infection. Reviews and
Research in Medical Microbiology. 2022; 33: e105–e113. https:
//doi.org/10.1097/MRM.0000000000000237.

[4] Lotfi H, Mazar MG, Ei NMH, Fahim M, Yazdi NS. Vaccina-
tion is the most effective and best way to avoid the disease
of COVID-19. Immunity, Inflammation and Disease. 2023; 11:
e946. https://doi.org/10.1002/iid3.946.

[5] Sadarangani M, Marchant A, Kollmann TR. Immunological
mechanisms of vaccine-induced protection against COVID-19
in humans. Nature Reviews. Immunology. 2021; 21: 475–484.
https://doi.org/10.1038/s41577-021-00578-z.

[6] Baerends EAM, Hvidt AK, Reekie J, Søgaard OS, Stærke NB,
Raben D, et al. SARS-CoV-2 vaccine-induced antibodies pro-
tect against Omicron breakthrough infection. iScience. 2023; 26:
107621. https://doi.org/10.1016/j.isci.2023.107621.

[7] Ubogu EE. Inflammatory neuropathies: pathology, molecu-
lar markers and targets for specific therapeutic intervention.
Acta Neuropathologica. 2015; 130: 445–468. https://doi.org/10.
1007/s00401-015-1466-4.

[8] Freitas MRGD, Vidal CM, Orsini M. Guillain-Barré syndrome:
celebrating a century. Arquivos De Neuro-psiquiatria. 2017; 75:
600–603. https://doi.org/10.1590/0004-282X20170093.

[9] van den Berg B, Walgaard C, Drenthen J, Fokke C, Jacobs BC,
van Doorn PA. Guillain-Barré syndrome: pathogenesis, diagno-
sis, treatment and prognosis. Nature Reviews. Neurology. 2014;
10: 469–482. https://doi.org/10.1038/nrneurol.2014.121.

[10] Jaffry M, Mostafa F, Mandava K, Rosario S, Jagarlamudi Y,
Jaffry K, et al. No significant increase in Guillain-Barré syn-
drome after COVID-19 vaccination in adults: A vaccine adverse
event reporting system study. Vaccine. 2022; 40: 5791–5797.
https://doi.org/10.1016/j.vaccine.2022.08.038.

[11] Ogunjimi OB, Tsalamandris G, Paladini A, Varrassi G, Zis
P. Guillain-Barré Syndrome Induced by Vaccination Against
COVID-19: A Systematic Review and Meta-Analysis. Cureus.
2023; 15: e37578. https://doi.org/10.7759/cureus.37578.

[12] Hasan T, Khan M, Khan F, Hamza G. Case of Guillain-Barré
syndrome following COVID-19 vaccine. BMJ Case Reports.
2021; 14: e243629. https://doi.org/10.1136/bcr-2021-243629.

[13] García-Grimshaw M, Michel-Chávez A, Vera-Zertuche JM,
Galnares-Olalde JA, Hernández-Vanegas LE, Figueroa-
Cucurachi M, et al. Guillain-Barré syndrome is infrequent
among recipients of the BNT162b2 mRNA COVID-19 vaccine.
Clinical Immunology (Orlando, Fla.). 2021; 230: 108818.
https://doi.org/10.1016/j.clim.2021.108818.

[14] Tutar NK, Eyigürbüz T, Yildirim Z, Kale N. A variant of
Guillain-Barre syndrome after SARS-CoV-2 vaccination: AM-
SAN. Ideggyogyaszati Szemle. 2021; 74: 286–288. https://doi.
org/10.18071/isz.74.0286.

[15] Patel SU, Khurram R, Lakhani A, Quirk B. Guillain-Barre syn-
drome following the first dose of the chimpanzee adenovirus-
vectored COVID-19 vaccine, ChAdOx1. BMJ Case Reports.
2021; 14: e242956. https://doi.org/10.1136/bcr-2021-242956.

[16] Suri V, Pandey S, Singh J, Jena A. Acute-onset chronic in-
flammatory demyelinating polyneuropathy after COVID-19 in-
fection and subsequent ChAdOx1 nCoV-19 vaccination. BMJ
Case Reports. 2021; 14: e245816. https://doi.org/10.1136/bc
r-2021-245816.

[17] Yamakawa M, Nakahara K, Nakanishi T, Nomura T, Ueda M.
Miller Fisher Syndrome Following Vaccination against SARS-
CoV-2. InternalMedicine (Tokyo, Japan). 2022; 61: 1067–1069.
https://doi.org/10.2169/internalmedicine.8851-21.

[18] Tabatabaee S, Rezania F, Alwedaie SMJ, Malekdar E, Badi
Z, Tabatabaei SM, et al. Post COVID-19 vaccination Guillain-
Barre syndrome: three cases. Human Vaccines & Immunothera-
peutics. 2022; 18: 2045153. https://doi.org/10.1080/21645515.
2022.2045153.

[19] McKean N, Chircop C. Guillain-Barré syndrome after COVID-
19 vaccination. BMJ Case Reports. 2021; 14: e244125. https:
//doi.org/10.1136/bcr-2021-244125.

[20] Kanabar G, Wilkinson P. Guillain-Barré syndrome presenting
with facial diplegia following COVID-19 vaccination in two pa-
tients. BMJCaseReports. 2021; 14: e244527. https://doi.org/10.
1136/bcr-2021-244527.

7

https://doi.org/10.31083/JIN26632
https://doi.org/10.31083/JIN26632
https://doi.org/10.7861/clinmed.2019-coron
https://doi.org/10.7861/clinmed.2019-coron
https://doi.org/10.1038/s41579-020-00468-6
https://doi.org/10.1038/s41579-020-00468-6
https://doi.org/10.1097/MRM.0000000000000237
https://doi.org/10.1097/MRM.0000000000000237
https://doi.org/10.1002/iid3.946
https://doi.org/10.1038/s41577-021-00578-z
https://doi.org/10.1016/j.isci.2023.107621
https://doi.org/10.1007/s00401-015-1466-4
https://doi.org/10.1007/s00401-015-1466-4
https://doi.org/10.1590/0004-282X20170093
https://doi.org/10.1038/nrneurol.2014.121
https://doi.org/10.1016/j.vaccine.2022.08.038
https://doi.org/10.7759/cureus.37578
https://doi.org/10.1136/bcr-2021-243629
https://doi.org/10.1016/j.clim.2021.108818
https://doi.org/10.18071/isz.74.0286
https://doi.org/10.18071/isz.74.0286
https://doi.org/10.1136/bcr-2021-242956
https://doi.org/10.1136/bcr-2021-245816
https://doi.org/10.1136/bcr-2021-245816
https://doi.org/10.2169/internalmedicine.8851-21
https://doi.org/10.1080/21645515.2022.2045153
https://doi.org/10.1080/21645515.2022.2045153
https://doi.org/10.1136/bcr-2021-244125
https://doi.org/10.1136/bcr-2021-244125
https://doi.org/10.1136/bcr-2021-244527
https://doi.org/10.1136/bcr-2021-244527
https://www.imrpress.com


[21] Bonifacio GB, Patel D, Cook S, Purcaru E, Couzins M, Domjan
J, et al. Bilateral facial weakness with paraesthesia variant of
Guillain-Barré syndrome following Vaxzevria COVID-19 vac-
cine. Journal of Neurology, Neurosurgery, and Psychiatry. 2022;
93: 341–342. https://doi.org/10.1136/jnnp-2021-327027.

[22] Aly AS, Alkolfat F, Mansour ER, Salama S. Guillain-Barre syn-
drome following COVID-19 vaccination: a case report and an
updated review. Neuroimmunology Reports. 2022; 2: 100083.
https://doi.org/10.1016/j.nerep.2022.100083.

[23] Introna A, Caputo F, Santoro C, Guerra T, Ucci M, Mezzapesa
DM, et al. Guillain-Barré syndrome after AstraZeneca COVID-
19-vaccination: A causal or casual association? Clinical Neu-
rology and Neurosurgery. 2021; 208: 106887. https://doi.org/
10.1016/j.clineuro.2021.106887.

[24] Min YG, Ju W, Ha YE, Ban JJ, Lee SA, Sung JJ, et al. Sen-
sory Guillain-Barre syndrome following the ChAdOx1 nCov-
19 vaccine: Report of two cases and review of literature. Jour-
nal of Neuroimmunology. 2021; 359: 577691. https://doi.org/
10.1016/j.jneuroim.2021.577691.

[25] Oo WM, Giri P, de Souza A. AstraZeneca COVID-19 vaccine
and Guillain- Barré Syndrome in Tasmania: A causal link? Jour-
nal of Neuroimmunology. 2021; 360: 577719. https://doi.org/
10.1016/j.jneuroim.2021.577719.

[26] Rohilla R, Kakkar AK, Divyashree K, Mohindra R, Suri
V. Recombinant protein subunit COVID-19 vaccine-induced
Guillain-Barré Syndrome in an adolescent: A case report.
British Journal of Clinical Pharmacology. 2023; 89: 556–560.
https://doi.org/10.1111/bcp.15466.

[27] Kim Y, Zhu Z, Kochar P, Gavigan P, Kaur D, Kumar A.
A Pediatric Case of Sensory Predominant Guillain-Barré Syn-
drome Following COVID-19 Vaccination. Child Neurology
Open. 2022; 9: 2329048X221074549. https://doi.org/10.1177/
2329048X221074549.

[28] Asbury AK, Cornblath DR. Assessment of current diagnos-
tic criteria for Guillain-Barré syndrome. Annals of Neurology.
1990; 27 Suppl: S21–4. https://doi.org/10.1002/ana.410270707.

[29] Van der Meché FG, Van Doorn PA, Meulstee J, Jennekens FG,
GBS-consensus group of the Dutch Neuromuscular Research
Support Centre. Diagnostic and classification criteria for the
Guillain-Barré syndrome. European Neurology. 2001; 45: 133–
139. https://doi.org/10.1159/000052111.

[30] van Doorn PA, Ruts L, Jacobs BC. Clinical features, patho-
genesis, and treatment of Guillain-Barré syndrome. The
Lancet. Neurology. 2008; 7: 939–950. https://doi.org/10.1016/
S1474-4422(08)70215-1.

[31] van Doorn PA. Diagnosis, treatment and prognosis of Guillain-
Barré syndrome (GBS). Presse Medicale (Paris, France: 1983).
2013; 42: e193–201. https://doi.org/10.1016/j.lpm.2013.02.
328.

[32] Nasiri A, Haddad Q, Alazwary N, Ghozzi I, Elkarouri M.
Guillain-Barre Syndrome Post COVID-19 Vaccination: Case
Report. International Journal of Infectious Diseases and Ther-
apy. 2022; 7: 8–12. https://doi.org/10.11648/j.ijidt.20220701.
12.

[33] Kim JW, Kim YG, Park YC, Choi S, Lee S, Min HJ, et al.
Guillain-Barre Syndrome After Two COVID-19 Vaccinations:
Two Case Reports with Follow-up Electrodiagnostic Study.
Journal of Korean Medical Science. 2022; 37: e58. https://do
i.org/10.3346/jkms.2022.37.e58.

[34] de Souza A, Oo WM, Giri P. Inflammatory demyelinating
polyneuropathy after the ChAdOx1 nCoV-19 vaccine may fol-
low a chronic course. Journal of the Neurological Sciences.
2022; 436: 120231. https://doi.org/10.1016/j.jns.2022.120231.

[35] Lanman TA, Wu C, Cheung H, Goyal N, Greene M. Guillain-
Barré Syndrome with Rapid Onset and Autonomic Dysfunction
Following First Dose of Pfizer-BioNTech COVID-19 Vaccine:

A Case Report. The Neurohospitalist. 2022; 12: 388–390. https:
//doi.org/10.1177/19418744211065242.

[36] Le Vu S, Bertrand M, Botton J, Jabagi MJ, Drouin J, Semenzato
L, et al. Risk of Guillain-Barré Syndrome Following COVID-
19 Vaccines: A Nationwide Self-Controlled Case Series Study.
Neurology. 2023; 101: e2094–e2102. https://doi.org/10.1212/
WNL.0000000000207847.

[37] Zubair AS, Bae JY, Desai K. Facial Diplegia Variant of Guillain-
Barré Syndrome in Pregnancy Following COVID-19 Vaccina-
tion: A Case Report. Cureus. 2022; 14: e22341. https://doi.org/
10.7759/cureus.22341.

[38] Algahtani HA, Shirah BH, Albeladi YK, Albeladi RK. Guillain-
Barré Syndrome Following the BNT162b2 mRNA COVID-19
Vaccine. Acta Neurologica Taiwanica. 2023; 32: 82–85.

[39] Kubota T, Shijo T, Ikeda K, Mitobe Y, Umezawa S, Misu T,
et al. Distal Chronic Inflammatory Demyelinating Polyneuropa-
thy Following COVID-19 Vaccination in a Patient with Soli-
tary Plasmacytoma: A Case Report and Literature Review. In-
ternal Medicine (Tokyo, Japan). 2023; 62: 2419–2425. https:
//doi.org/10.2169/internalmedicine.1365-22.

[40] Feinberg JH, Radecki J. Parsonage-turner syndrome. HSS
Journal: the Musculoskeletal Journal of Hospital for Spe-
cial Surgery. 2010; 6: 199–205. https://doi.org/10.1007/
s11420-010-9176-x.

[41] van Alfen N, van Engelen BGM. The clinical spectrum of neu-
ralgic amyotrophy in 246 cases. Brain: a Journal of Neurology.
2006; 129: 438–450. https://doi.org/10.1093/brain/awh722.

[42] Schreiber AL, Abramov R, Fried GW, Herbison GJ. Expanding
the differential of shoulder pain: Parsonage-Turner syndrome.
The Journal of the American Osteopathic Association. 2009;
109: 415–422.

[43] van Alfen N, van Eijk JJJ, Ennik T, Flynn SO, Nobacht IEG,
Groothuis JT, et al. Incidence of neuralgic amyotrophy (Parson-
age Turner syndrome) in a primary care setting–a prospective
cohort study. PloS One. 2015; 10: e0128361. https://doi.org/10.
1371/journal.pone.0128361.

[44] Dy CJ, Colorado BS, Landau AJ, Brogan DM. Interpretation of
Electrodiagnostic Studies: How to Apply It to the Practice of
Orthopaedic Surgery. The Journal of the American Academy of
Orthopaedic Surgeons. 2021; 29: e646–e654. https://doi.org/10.
5435/JAAOS-D-20-00322.

[45] Hosseini R, Askari N. A review of neurological side effects of
COVID-19 vaccination. European Journal of Medical Research.
2023; 28: 102. https://doi.org/10.1186/s40001-023-00992-0.

[46] Queler SC, Towbin AJ, Milani C, Whang J, Sneag DB.
Parsonage-Turner Syndrome Following COVID-19 Vaccina-
tion: MR Neurography. Radiology. 2022; 302: 84–87. https:
//doi.org/10.1148/radiol.2021211374.

[47] Shields LBE, Iyer VG, Zhang YP, Burger JT, Shields CB.
Parsonage-Turner Syndrome Following COVID-19 Vaccina-
tion: Clinical and Electromyographic Findings in 6 Patients.
Case Reports in Neurology. 2022; 14: 58–67. https://doi.org/
10.1159/000521462.

[48] Min YG, Kim JE, Hwang JY, Shin JY, Sung JJ, Hong
YH. Parsonage-Turner syndrome following COVID-19 vacci-
nation. Journal of Neurology, Neurosurgery, and Psychiatry.
2022; 93: jnnp–jnnp–2021–328182. https://doi.org/10.1136/jn
np-2021-328182.

[49] Coffman JR, Randolph AC, Somerson JS. Parsonage-Turner
Syndrome After SARS-CoV-2 BNT162b2 Vaccine: A Case Re-
port. JBJS Case Connector. 2021; 11: e21.00370. https://doi.or
g/10.2106/JBJS.CC.21.00370.

[50] Mahajan S, Zhang F, Mahajan A, Zimnowodzki S. Parsonage
Turner syndrome after COVID-19 vaccination.Muscle&Nerve.
2021; 64: E3–E4. https://doi.org/10.1002/mus.27255.

[51] Ghanta RB, Karistinos A, Atassi OH. Parsonage-Turner Syn-

8

https://doi.org/10.1136/jnnp-2021-327027
https://doi.org/10.1016/j.nerep.2022.100083
https://doi.org/10.1016/j.clineuro.2021.106887
https://doi.org/10.1016/j.clineuro.2021.106887
https://doi.org/10.1016/j.jneuroim.2021.577691
https://doi.org/10.1016/j.jneuroim.2021.577691
https://doi.org/10.1016/j.jneuroim.2021.577719
https://doi.org/10.1016/j.jneuroim.2021.577719
https://doi.org/10.1111/bcp.15466
https://doi.org/10.1177/2329048X221074549
https://doi.org/10.1177/2329048X221074549
https://doi.org/10.1002/ana.410270707
https://doi.org/10.1159/000052111
https://doi.org/10.1016/S1474-4422(08)70215-1
https://doi.org/10.1016/S1474-4422(08)70215-1
https://doi.org/10.1016/j.lpm.2013.02.328
https://doi.org/10.1016/j.lpm.2013.02.328
https://doi.org/10.11648/j.ijidt.20220701.12
https://doi.org/10.11648/j.ijidt.20220701.12
https://doi.org/10.3346/jkms.2022.37.e58
https://doi.org/10.3346/jkms.2022.37.e58
https://doi.org/10.1016/j.jns.2022.120231
https://doi.org/10.1177/19418744211065242
https://doi.org/10.1177/19418744211065242
https://doi.org/10.1212/WNL.0000000000207847
https://doi.org/10.1212/WNL.0000000000207847
https://doi.org/10.7759/cureus.22341
https://doi.org/10.7759/cureus.22341
https://doi.org/10.2169/internalmedicine.1365-22
https://doi.org/10.2169/internalmedicine.1365-22
https://doi.org/10.1007/s11420-010-9176-x
https://doi.org/10.1007/s11420-010-9176-x
https://doi.org/10.1093/brain/awh722
https://doi.org/10.1371/journal.pone.0128361
https://doi.org/10.1371/journal.pone.0128361
https://doi.org/10.5435/JAAOS-D-20-00322
https://doi.org/10.5435/JAAOS-D-20-00322
https://doi.org/10.1186/s40001-023-00992-0
https://doi.org/10.1148/radiol.2021211374
https://doi.org/10.1148/radiol.2021211374
https://doi.org/10.1159/000521462
https://doi.org/10.1159/000521462
https://doi.org/10.1136/jnnp-2021-328182
https://doi.org/10.1136/jnnp-2021-328182
https://doi.org/10.2106/JBJS.CC.21.00370
https://doi.org/10.2106/JBJS.CC.21.00370
https://doi.org/10.1002/mus.27255
https://www.imrpress.com


drome After COVID-19 Vaccination: A Case Report. JBJS Case
Connector. 2022; 12: 10.2106/JBJS.CC.21.00550. https://doi.or
g/10.2106/JBJS.CC.21.00550.

[52] Koh JS, Goh Y, Tan BYQ, Hui ACF, Hoe RHM, Makmur A, et
al. Neuralgic amyotrophy following COVID-19 mRNA vacci-
nation. QJM: Monthly Journal of the Association of Physicians.
2021; 114: 503–505. https://doi.org/10.1093/qjmed/hcab216.

[53] Diaz-Segarra N, Edmond A, Gilbert C, Mckay O, Kloepping
C, Yonclas P. Painless idiopathic neuralgic amyotrophy after
COVID-19 vaccination: A case report. PM & R: the Journal
of Injury, Function, and Rehabilitation. 2022; 14: 889–891.
https://doi.org/10.1002/pmrj.12619.

[54] Amjad MA, Hamid Z, Patel Y, Husain M, Saddique A, Liaqat
A, et al. COVID-19 Vaccine-Induced Parsonage-Turner Syn-
drome: A Case Report and Literature Review. Cureus. 2022;
14: e25493. https://doi.org/10.7759/cureus.25493.

[55] Öncel A, Coşkun E. Parsonage-Turner syndrome after SARS-
CoV-2 vaccination: A case report. Turkish Journal of Physical
Medicine and Rehabilitation. 2022; 68: 418–421. https://doi.or
g/10.5606/tftrd.2022.10456.

[56] Chua MMJ, Hayes MT, Cosgrove R. Parsonage-Turner syn-
drome following COVID-19 vaccination and review of the lit-
erature. Surgical Neurology International. 2022; 13: 152. https:
//doi.org/10.25259/SNI_4_2022.

[57] Bernheimer JH, Gasbarro G. Parsonage Turner Syndrome Fol-
lowing Vaccination With mRNA-1273 SARS-CoV-2 Vaccine.
Journal of Clinical Neuromuscular Disease. 2022; 23: 229–230.
https://doi.org/10.1097/CND.0000000000000411.

[58] Crespo Burillo JA, Loriente Martínez C, García Arguedas C,
Mora Pueyo FJ. Amyotrophic neuralgia secondary to Vaxzevri
(AstraZeneca) COVID-19 vaccine. Neurologia. 2021; 36: 571–
572. https://doi.org/10.1016/j.nrleng.2021.05.002.

[59] Vitturi BK, GrandisM, Beltramini S, Orsi A, Schenone A, Icardi
G, et al. Parsonage-Turner syndrome following coronavirus dis-
ease 2019 immunizationwith ChAdOx1-S vaccine: a case report
and review of the literature. Journal of Medical Case Reports.
2021; 15: 589. https://doi.org/10.1186/s13256-021-03176-8.

[60] Sharma A, Gupta A. A Rare Case of Brachial Plexus Neuro-
praxia After COVID-19 Vaccination. Cureus. 2022; 14: e21244.
https://doi.org/10.7759/cureus.21244.

[61] Lakkireddy M, Sathu S, Kumar R, Madhu Latha K, Ma-
ley DK. Parsonage-Turner Syndrome Following Covishield
(AstraZeneca ChAdOx1 nCoV-19) Vaccination: A Case Re-
port. Cureus. 2022; 14: e27867. https://doi.org/10.7759/cureus
.27867.

[62] Weinbroum AA. Effects of Medical Cannabis on
Post-Covid-19 And Post-Vaccination Syndromes. An-
nals of Clinical Anesthesia & Pain Medicine. 2022.
Doi.org/10.47378/ACAPM/2022.1.101.

[63] Garreffa E, Hamad A, O’Sullivan CC, Hazim AZ, York J, Puri
S, et al. Regional lymphadenopathy following COVID-19 vacci-
nation: Literature review and considerations for patient manage-
ment in breast cancer care. European Journal of Cancer (Oxford,
England: 1990). 2021; 159: 38–51. https://doi.org/10.1016/j.ej
ca.2021.09.033.

[64] Ardolino G, Barbieri S, Priori A. High dose intravenous immune
globulin in the treatment of hereditary recurrent brachial plexus
neuropathy. Journal of Neurology, Neurosurgery, and Psychia-
try. 2003; 74: 550; author reply 550–1. https://doi.org/10.1136/
jnnp.74.4.550.

[65] Devigili G, Tugnoli V, Penza P, Camozzi F, Lombardi R, Melli
G, et al. The diagnostic criteria for small fibre neuropathy: from
symptoms to neuropathology. Brain: a Journal of Neurology.
2008; 131: 1912–1925. https://doi.org/10.1093/brain/awn093.

[66] Abbott MG, Allawi Z, Hofer M, Ansorge O, Brady S, Fadic R,
et al. Acute small fiber neuropathy after Oxford-AstraZeneca

ChAdOx1-S vaccination: A report of three cases and review of
the literature. Journal of the Peripheral Nervous System: JPNS.
2022; 27: 325–329. https://doi.org/10.1111/jns.12509.

[67] Khokhar F, Khan A, Hussain Z, Yu J. Small Fiber Neuropathy
Associated With the Moderna SARS-CoV-2 Vaccine. Cureus.
2022; 14: e25969. https://doi.org/10.7759/cureus.25969.

[68] Finsterer J. Small fiber neuropathy as a complication of SARS-
CoV-2 vaccinations. Journal of Family Medicine and Primary
Care. 2022; 11: 4071–4073. https://doi.org/10.4103/jfmpc.jfmp
c_2394_21.

[69] Schelke MW, Barcavage S, Lampshire E, Brannagan TH, 3rd.
Post-COVID-19 vaccine small-fiber neuropathy and tinnitus
treated with plasma exchange. Muscle & Nerve. 2022; 66: E21–
E23. https://doi.org/10.1002/mus.27696.

[70] Waheed W, Carey ME, Tandan SR, Tandan R. Post COVID-19
vaccine small fiber neuropathy. Muscle & Nerve. 2021; 64: E1–
E2. https://doi.org/10.1002/mus.27251.

[71] MastropaoloM, Hasbani MJ. Small Fiber Neuropathy Triggered
by COVID-19 Vaccination: Association with FGFR3 Autoan-
tibodies and Improvement during Intravenous Immunoglobu-
lin Treatment. Case Reports in Neurology. 2023; 15: 6–10.
https://doi.org/10.1159/000528566.

[72] Deshmukh IB, Burute SR, Pore SM, SinghA. ThirdNerve Palsy:
Rare Adverse Event following Covid-19 Vaccination. Journal of
Pharmaceutical Care. 2024; 60–63. https://doi.org/10.18502/jp
c.v12i1.16032.

[73] Cicalese MP, Ferrua F, Barzaghi F, Cerri F, Moro M, Aiuti
A, et al. Third cranial nerve palsy in an 88-year-old man after
SARS-CoV-2 mRNA vaccination: change of injection site and
type of vaccine resulted in an uneventful second dose with hu-
moral immune response. BMJCase Reports. 2022; 15: e246485.
https://doi.org/10.1136/bcr-2021-246485.

[74] Liu Y, Sung YF, Yen SY. Cranial nerve Palsy following
COVID-19 Vaccination Responsive to Plasma Exchange. Acta
Neurologica Taiwanica. 2023; 32: 118–121.

[75] Ginés-Gallego C, Hernández-García E, Domingo-Gordo B,
Gómez-de-Liaño R. Abducens and Trochlear Nerve Palsies Af-
ter COVID-19 Vaccination: Report of Two Cases. Journal of
Pediatric Ophthalmology and Strabismus. 2022; 59: e50–e53.
https://doi.org/10.3928/01913913-20220617-01.

[76] Chrostowski K, Piasecki M, Bielewicz J. Trigeminal neural-
gia occurring after the third dose of Pfizer BioNTech COVID-
19 vaccine. Complication or coincidence? An illustrative case
report and literature review. Central-European Journal of Im-
munology. 2023; 48: 75–80. https://doi.org/10.5114/ceji.2023.
125309.

[77] Albattah MF, Al-Hayk K, Albattah M, Alshrouf MA. Bilat-
eral Sequential Abducens Nerve Palsy After Pfizer-BioNTech
COVID-19 Vaccine (BNT162b2): A Case Report and Literature
Review. Cureus. 2024; 16: e51682. https://doi.org/10.7759/cure
us.51682.

[78] Hohman MH, Warner MJ, Varacallo M. Bell Palsy. StatPearls:
USA. 2024.

[79] Albakri K, Khaity A, AtwanH, Saleh O, Al-Hajali M, Cadri S, et
al. Bell’s Palsy and COVID-19 Vaccines: A Systematic Review
and Meta-Analysis. Vaccines. 2023; 11: 236. https://doi.org/10.
3390/vaccines11020236.

[80] Mason MC, Liaqat A, Morrow J, Basso R, Gujrati Y. Bilat-
eral Facial Nerve Palsy and COVID-19 Vaccination: Causation
or Coincidence? Cureus. 2021; 13: e17602. https://doi.org/10.
7759/cureus.17602.

[81] Burrows A, Bartholomew T, Rudd J, Walker D. Sequential con-
tralateral facial nerve palsies following COVID-19 vaccination
first and second doses. BMJ Case Reports. 2021; 14: e243829.
https://doi.org/10.1136/bcr-2021-243829.

[82] Martin-Villares C, Vazquez-Feito A, Gonzalez-Gimeno MJ,

9

https://doi.org/10.2106/JBJS.CC.21.00550
https://doi.org/10.2106/JBJS.CC.21.00550
https://doi.org/10.1093/qjmed/hcab216
https://doi.org/10.1002/pmrj.12619
https://doi.org/10.7759/cureus.25493
https://doi.org/10.5606/tftrd.2022.10456
https://doi.org/10.5606/tftrd.2022.10456
https://doi.org/10.25259/SNI_4_2022
https://doi.org/10.25259/SNI_4_2022
https://doi.org/10.1097/CND.0000000000000411
https://doi.org/10.1016/j.nrleng.2021.05.002
https://doi.org/10.1186/s13256-021-03176-8
https://doi.org/10.7759/cureus.21244
https://doi.org/10.7759/cureus.27867
https://doi.org/10.7759/cureus.27867
https://doi.org/10.1016/j.ejca.2021.09.033
https://doi.org/10.1016/j.ejca.2021.09.033
https://doi.org/10.1136/jnnp.74.4.550
https://doi.org/10.1136/jnnp.74.4.550
https://doi.org/10.1093/brain/awn093
https://doi.org/10.1111/jns.12509
https://doi.org/10.7759/cureus.25969
https://doi.org/10.4103/jfmpc.jfmpc_2394_21
https://doi.org/10.4103/jfmpc.jfmpc_2394_21
https://doi.org/10.1002/mus.27696
https://doi.org/10.1002/mus.27251
https://doi.org/10.1159/000528566
https://doi.org/10.18502/jpc.v12i1.16032
https://doi.org/10.18502/jpc.v12i1.16032
https://doi.org/10.1136/bcr-2021-246485
https://doi.org/10.3928/01913913-20220617-01
https://doi.org/10.5114/ceji.2023.125309
https://doi.org/10.5114/ceji.2023.125309
https://doi.org/10.7759/cureus.51682
https://doi.org/10.7759/cureus.51682
https://doi.org/10.3390/vaccines11020236
https://doi.org/10.3390/vaccines11020236
https://doi.org/10.7759/cureus.17602
https://doi.org/10.7759/cureus.17602
https://doi.org/10.1136/bcr-2021-243829
https://www.imrpress.com


de la Nogal-Fernandez B. Bell’s palsy following a single
dose of mRNA SARS-CoV-2 vaccine: a case report. Jour-
nal of Neurology. 2022; 269: 47–48. https://doi.org/10.1007/
s00415-021-10617-3.

[83] Iftikhar H, Noor SMU, Masood M, Bashir K. Bell’s Palsy After
24 Hours of mRNA-1273 SARS-CoV-2 Vaccine. Cureus. 2021;
13: e15935. https://doi.org/10.7759/cureus.15935.

[84] Shemer A, Pras E, Hecht I. Peripheral Facial Nerve Palsy Fol-
lowing BNT162b2 (COVID-19) Vaccination. The Israel Medi-
cal Association Journal: IMAJ. 2021; 23: 143–144.

[85] Shemer A, Pras E, Einan-Lifshitz A, Dubinsky-Pertzov B, Hecht
I. Association of COVID-19 Vaccination and Facial Nerve
Palsy: A Case-Control Study. JAMA Otolaryngology– Head &
Neck Surgery. 2021; 147: 739–743. https://doi.org/10.1001/ja
maoto.2021.1259.

[86] Moezinia C, Harbinson EB, Maweni RM. Concurrent facial and
trigeminal nerve palsies in a child following COVID-19 vacci-
nation with the Pfizer vaccine. BMJ Case Reports. 2023; 16:
e253302. https://doi.org/10.1136/bcr-2022-253302.

[87] Hamid R, Korkmazer B, Kochan Kizilkilic E, Arman GM,
Ozogul M, Kargın OA, et al. Potential Association Between
COVID-19 Vaccination and Facial Palsy: Three Cases with
Neuroimaging Findings. Ear, Nose, & Throat Journal. 2024;
103: 110S–114S. https://doi.org/10.1177/01455613221113818.

[88] Renoud L, Khouri C, Revol B, Lepelley M, Perez J, Roustit
M, et al. Association of Facial Paralysis With mRNA COVID-
19 Vaccines: A Disproportionality Analysis Using the World
Health Organization Pharmacovigilance Database. JAMA Inter-
nal Medicine. 2021; 181: 1243–1245. https://doi.org/10.1001/ja
mainternmed.2021.2219.

[89] Wan EYF, Chui CSL, Lai FTT, Chan EWY, Li X, Yan
VKC, et al. Bell’s palsy following vaccination with mRNA
(BNT162b2) and inactivated (CoronaVac) SARS-CoV-2 vac-
cines: a case series and nested case-control study. The Lancet.
Infectious Diseases. 2022; 22: 64–72. https://doi.org/10.1016/
S1473-3099(21)00451-5.

[90] Gordon AJ, Varelas A, Eytan DF. Bell’s Palsy After Vaccination
Against Covid-19: A Systematic Review and Meta-analysis.
Otolaryngology–head and Neck Surgery: Official Journal of
American Academy of Otolaryngology-Head and Neck Surgery.
2023; 169: 1114–1121. https://doi.org/10.1002/ohn.385.

[91] Samsudin WSW, Samad R, Ahmad MZ, Sundaraj K. Forehead
lesion score for facial nerve paralysis evaluation. In 2019 IEEE
International Conference on Automatic Control and Intelligent
Systems (I2CACIS). 2019; 102–107. https://doi.org/10.1109/
I2CACIS.2019.8825061.

[92] Heckmann JG, Urban PP, Pitz S, Guntinas-Lichius O, Gágyor I.
The Diagnosis and Treatment of Idiopathic Facial Paresis (Bell’s
Palsy). Deutsches Arzteblatt International. 2019; 116: 692–702.
https://doi.org/10.3238/arztebl.2019.0692.

[93] Ish S, Ish P. Facial nerve palsy after COVID-19 vaccination -
A rare association or a coincidence. Indian Journal of Ophthal-
mology. 2021; 69: 2550–2552. https://doi.org/10.4103/ijo.IJO_
1658_21.

[94] ObermannM, Krasniqi M, Ewers N, Fayad J, Haeberle U. Bell’s
palsy following COVID-19 vaccination with high CSF antibody

response. Neurological Sciences: Official Journal of the Ital-
ian Neurological Society and of the Italian Society of Clini-
cal Neurophysiology. 2021; 42: 4397–4399. https://doi.org/10.
1007/s10072-021-05496-5.

[95] Okayasu T, Ohta R, Yamane F, Abe S, Sano C. Hypoglossal
Nerve Palsy FollowingCOVID-19Vaccination in aYoungAdult
Complicated by Various Medicines. Cureus. 2022; 14: e29212.
https://doi.org/10.7759/cureus.29212.

[96] Manea MM, Dragoș D, Enache I, Sirbu AG, Tuta S. Multi-
ple cranial nerve palsies following COVID-19 vaccination-Case
report. Acta Neurologica Scandinavica. 2022; 145: 257–259.
https://doi.org/10.1111/ane.13548.

[97] Kini A, Abusamra K, Youseffi J, Ryan S. Bilateral facial nerve
palsy after COVID 19 vaccination. Neuroimmunology Reports.
2022; 2: 100141. https://doi.org/10.1016/j.nerep.2022.100141.

[98] Chavez A, Pougnier C. A Case of COVID-19 Vaccine Asso-
ciated New Diagnosis Myasthenia Gravis. Journal of Primary
Care & Community Health. 2021; 12: 21501327211051933.
https://doi.org/10.1177/21501327211051933.

[99] Alcantara M, Koh M, Park AL, Bril V, Barnett C. Outcomes of
COVID-19 Infection and Vaccination Among Individuals With
Myasthenia Gravis. JAMA Network Open. 2023; 6: e239834.
https://doi.org/10.1001/jamanetworkopen.2023.9834.

[100] Ruan Z, Tang Y, Li C, Sun C, Zhu Y, Li Z, et al. COVID-
19 Vaccination in Patients with Myasthenia Gravis: A Single-
Center Case Series. Vaccines. 2021; 9: 1112. https://doi.org/10.
3390/vaccines9101112.

[101] Papadopoulou M, Stefanou MI, Palaiodimou L, Tsivgoulis G.
Myasthenia Gravis Exacerbation Following Immunization With
the BNT162b2 mRNA COVID-19 Vaccine: Report of a Case
and Review of the Literature. The Neurohospitalist. 2023; 13:
303–307. https://doi.org/10.1177/19418744231158161.

[102] Tagliaferri AR, Narvaneni S, Azzam MH, Grist W. A Case
of COVID-19 Vaccine Causing a Myasthenia Gravis Cri-
sis. Cureus. 2021; 13: e15581. https://doi.org/10.7759/cureus
.15581.

[103] Gabralla TYI, Bashir HAA, Mohamed OAH. Myasthenia
Gravis Exacerbation FollowingCOVID-19Vaccine: ACase Re-
port. International Journal of Medical Students. 2023; 11: 67–
70. https://doi.org/10.5195/ijms.2023.1455.

[104] ZhouQ, ZhouR,YangH,YangH. To be or not to be vaccinated:
that is a question in myasthenia gravis. Frontiers in Immunology.
2021; 12: 733418. https://doi.org/10.3389/fimmu.2021.733418.

[105] Abna Z, Khanmoradi Z, Abna Z. A new case of myasthe-
nia gravis following COVID-19 Vaccination. Neuroimmunol-
ogy Reports. 2022; 2: 100128. https://doi.org/10.1016/j.nerep.
2022.100128.

[106] Sonigra KJ, Sarna K, Vaghela VP, Guthua S. An Interest-
ing Case of Fatal Myasthenic Crisis Probably Induced by the
COVID-19 Vaccine. Cureus. 2022; 14: e23251. https://doi.org/
10.7759/cureus.23251.

[107] Abičić A, Adamec I, Habek M. Miller Fisher syndrome fol-
lowing Pfizer COVID-19 vaccine. Neurological Sciences: Offi-
cial Journal of the Italian Neurological Society and of the Ital-
ian Society of Clinical Neurophysiology. 2022; 43: 1495–1497.
https://doi.org/10.1007/s10072-021-05776-0.

10

https://doi.org/10.1007/s00415-021-10617-3
https://doi.org/10.1007/s00415-021-10617-3
https://doi.org/10.7759/cureus.15935
https://doi.org/10.1001/jamaoto.2021.1259
https://doi.org/10.1001/jamaoto.2021.1259
https://doi.org/10.1136/bcr-2022-253302
https://doi.org/10.1177/01455613221113818
https://doi.org/10.1001/jamainternmed.2021.2219
https://doi.org/10.1001/jamainternmed.2021.2219
https://doi.org/10.1016/S1473-3099(21)00451-5
https://doi.org/10.1016/S1473-3099(21)00451-5
https://doi.org/10.1002/ohn.385
https://doi.org/10.1109/I2CACIS.2019.8825061
https://doi.org/10.1109/I2CACIS.2019.8825061
https://doi.org/10.3238/arztebl.2019.0692
https://doi.org/10.4103/ijo.IJO_1658_21
https://doi.org/10.4103/ijo.IJO_1658_21
https://doi.org/10.1007/s10072-021-05496-5
https://doi.org/10.1007/s10072-021-05496-5
https://doi.org/10.7759/cureus.29212
https://doi.org/10.1111/ane.13548
https://doi.org/10.1016/j.nerep.2022.100141
https://doi.org/10.1177/21501327211051933
https://doi.org/10.1001/jamanetworkopen.2023.9834
https://doi.org/10.3390/vaccines9101112
https://doi.org/10.3390/vaccines9101112
https://doi.org/10.1177/19418744231158161
https://doi.org/10.7759/cureus.15581
https://doi.org/10.7759/cureus.15581
https://doi.org/10.5195/ijms.2023.1455
https://doi.org/10.3389/fimmu.2021.733418
https://doi.org/10.1016/j.nerep.2022.100128
https://doi.org/10.1016/j.nerep.2022.100128
https://doi.org/10.7759/cureus.23251
https://doi.org/10.7759/cureus.23251
https://doi.org/10.1007/s10072-021-05776-0
https://www.imrpress.com

	1. Introduction
	2. Inflammatory Polyneuropathy
	3. Parsonage-Turner Syndrome
	4. Small Fiber Neuropathy
	5. Cranial Mononeuropathy
	5.1 Cranial Mononeuropathy III
	5.2 Cranial Mononeuropathy IV
	5.3 Cranial Mononeuropathy V
	5.4 Cranial Mononeuropathy VI
	5.5 Cranial Mononeuropathy VII-Bell's Palsy
	5.6 Cranial Mononeuropathy XII

	6. Myasthenia Gravis
	7. Limitations
	8. Conclusions
	Abbreviations
	Author Contributions
	Ethics Approval and Consent to Participate
	Acknowledgment
	Funding
	Conflict of Interest
	Supplementary Material

