
Vol.:(0123456789)1 3

https://doi.org/10.1007/s13365-022-01087-y

CASE REPORT

Acute vestibular neuritis: A rare complication after the adenoviral 
vector‑based COVID‑19 vaccine

Hamze Shahali1  · Ramin Hamidi Farahani2  · Parham Hazrati3  · Ebrahim Hazrati4 

Received: 3 September 2021 / Revised: 17 June 2022 / Accepted: 7 July 2022 
© Journal of NeuroVirology, Inc. 2022

Abstract
Vestibular neuritis was first reported in 1952 by Dix and Hallpike, and 30% of patients reporting a flu-like symptom before 
acquiring the disorder. The most common causes are viral infections, often resulting from systemic viral infections or bacterial 
labyrinthitis. Here we presented a rare case of acute vestibular neuritis after the adenoviral vector-based COVID-19 vaccina-
tion. A 51-year-old male pilot awoke early in the morning with severe vertigo, nausea, and vomiting after receiving the first 
dose of the ChAdOx1 nCoV-19 vaccine 11 days ago. Nasopharyngeal SARS-CoV-2 RT-PCR test and chest CT scan were 
inconclusive for COVID-19 pneumonia. Significant findings were a severe spontaneous and constant true-whirling vertigo 
which worsened with head movement, horizontal-torsional spontaneous nystagmus, abnormal caloric test, positive bedside 
head impulse tests, and inability to tolerate head-thrust test. PTA, MRI of the brain and internal auditory canal, and cerebral 
CT arteriography were normal. According to the clinical, imaging, and laboratory findings, he was admitted to the neurology 
ward and received treatment for vestibular neuritis. His vertigo increased gradually over 6–8 h, peaking on the first day, and 
gradually subsided over 7 days. Ten days later, the symptoms became tolerable; the patient was discharged with advice for 
home-based vestibular rehabilitation exercises. Despite the proper treatment and rehabilitation, signs of dynamic vestibular 
imbalances persisted after 1 year. Based on the Federal Aviation Administration (FAA) regulations, the Air Medical Council 
(AMC) suspended him from flight duties until receiving full recovery. Several cases of vestibular neuritis have been reported 
in the COVID-19 patients and after the COVID-19 vaccination. This is the first case report of acute vestibular neuritis after 
the ChAdOx1 nCoV-19 vaccination in a healthy pilot without past medical history. However, the authors believe that this is 
a primary clinical suspicion that must be considered and confirmed after complete investigations.
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Introduction

Vestibular neuritis was first reported in 1952 by Dix and 
Hallpike with an incidence of 3.5 per 100,000 persons. Many 
terms have been used to describe this constellation of symp-
toms, including acute viral labyrinthitis, vestibular neuroni-
tis, vestibuloneuropathy, and epidemic vertigo. The typical 
onset age is between the fourth and seventh decades of life, 
with 30% of individuals reporting a flu-like symptom before 
acquiring the disorder. Vestibular neuritis most commonly 
affects the superior labyrinth and is a diagnosis of exclusion. 
The most common causes are viral infections, often result-
ing from a systemic virus such as influenza or the herpes 
viruses (which cause chickenpox, shingles, and cold sores). 
Bacterial forms are rare and can result from an untreated 
middle ear infection or meningitis. This self-limited disorder 
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recovers completely in most patients, but the recurrent epi-
sodes may appear in up to 11% of patients. Spontaneous 
vertigo, nausea, vomiting, and unsteady gait can range from 
mild to severe and can occur chronically. Perilymph fistula, 
labyrinthitis (with hearing loss), benign paroxysmal posi-
tional vertigo, Meniere’s disease, vertebral artery dissection, 
intracranial hemorrhage, hydrocephalus, tumor, and infec-
tion are the most common differential diagnosis. Comorbidi-
ties include hypertension, diabetes mellitus, hyperlipidemia, 
and hypothyroidism. Treatment focuses on symptom relief, 
inflammation reduction with the use of steroids, and ves-
tibular rehabilitation exercise. Antiemetics, antihistamines, 
anticholinergics, benzodiazepines, and corticosteroids (con-
troversial) are used for treatment. Vestibular rehabilitation 
exercises are effective in reducing the duration of symptoms 
and improving gaze stability and vestibulospinal compensa-
tion; a home-based or formal rehabilitation program should 
be prescribed after the acute symptoms have subsided (Bae 
et al. 2022; Jeong et al. 2013).

Here we presented a rare case of acute vestibular neu-
ritis (aVN) after the adenoviral vector-based COVID-19 
(ChAdOx1 nCoV-19) vaccination in a healthy pilot.

Case report

A 51-year-old Caucasian male airbus A300-600 pilot awoke 
early in the morning with spontaneous severe vertigo, nau-
sea, and vomiting. Upon standing, he had a mild truncal 
deviation to the left with some difficulty maintaining bal-
ance. In the emergency ward, he denied other symptoms, 
tobacco or medication use, or significant other past medical 
histories except that he received the first dose of ChAdOx1 
nCoV-19 (AstraZeneca) vaccine 11 days ago. His vital signs 
included an oral temperature of 37.2 °C, blood pressure of 

125/75 mmHg, heart rate of 82 beats/min, respiratory rate 
of 15 breaths/min, and blood oxygen saturation of 98% in 
room air. Nasopharyngeal SARS-CoV-2 RT-PCR test and 
chest CT scan were inconclusive for COVID-19 pneumonia. 
Significant findings on examination were a severe spontane-
ous and constant true-whirling vertigo which was worsen-
ing with head movement, horizontal-torsional spontaneous 
nystagmus that was beating away from the left side, the 
horizontal nystagmus which increased during gaze in the 
direction of the quick phases and decreased when looking in 
the opposite direction, the ocular tilt reaction that comprised 
head tilt, ocular torsion, and deviation, abnormal canal pare-
sis bithermal caloric test, bedside head impulse tests with 
corrective saccades after a head impulse in the left direc-
tion, and the inability to tolerate head-thrust test. However, 
pure-tone audiometry (PTA), MRI of the brain and internal 
auditory canal (with and without contrast), and cerebral CT 
arteriography were normal (Figs. 1, 2 and 3).

The significant laboratory assessment results are pre-
sented in Table 1.

Findings ruled out all possible causes (such as perilymph 
fistula, labyrinthitis, benign paroxysmal positional vertigo, 
Meniere’s disease, vertebral artery dissection, intracranial 
hemorrhage, hydrocephalus, tumor, or infection) and indi-
cated aVN as the final diagnosis. The patient was admit-
ted to the neurology ward and received routine treatment 
(Table 2). He preferred to be in the right lateral decubitus 
position with closed eyes. His vertigo increased gradually 
over 6–8 h, peaking on the first day, and gradually subsided 
over 7 days. Ten days later, the symptoms became tolerable, 
the horizontal-torsional spontaneous nystagmus was toward 
the left, and the brain MRI was normal (Fig. 4).

The patient was discharged and recommended for home-
based vestibular rehabilitation exercises (Table 2).

Fig. 1  Normal hearing in both 
ears in pure tone audiometry
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Despite the proper treatment and continuous rehabili-
tation, his symptoms and signs of static vestibular imbal-
ances (such as spontaneous nystagmus, ocular torsion, and 

ipsilesional subjective visual vertical tilt) improved com-
pletely within 13 weeks, while his signs of dynamic vestibu-
lar imbalances (such as corrective saccades of head impulse 

Fig. 2  MRI of the brain and 
internal auditory canal (with 
and without contrast). A 
Coronal T1, B axial T2-Space 
IAM, C axial DWI, and D axial 
FLAIR. The cerebellopontine 
angles are normal. No mass 
lesion identified. The internal 
auditory canals, seventh and 
eighth cranial nerves, and 
the internal ear structures are 
unremarkable. No restricted dif-
fusion. Incidental left posterior 
temporal lobe developmental 
venous angioma. There is 
a sebaceous cyst in the left 
parietal scalp. Remainder of the 
study is normal

Fig. 3  CT arteriography. A 
Anterior view and B posterior 
view. There is no enhancement 
in the V3 and V4 segments 
of the left and right vertebral 
artery and almost the entire 
length of the basilar artery
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test, head-shaking nystagmus, vibration-induced nystagmus, 
and caloric paresis) persisted after 1 year. Based on the Fed-
eral Aviation Administration (FAA) regulations (title-14/
chapter-I/subchapter-D/part-67/subpart-B/section-67.105), 
the Air Medical Council (AMC) suspended him from flight 
duties until complete recovery.

Discussion

Coronavirus disease 2019 (COVID-19) is a new human 
pathogen caused by a family of RNA coronavirus (SARS-
CoV-2), which include different variants and specific 

characterizations. In an unprecedented public health emer-
gency in recent human history, the healthcare systems have 
been plagued by a rapidly transmitted virus with no specific 
treatment. COVID-19 mostly affects the respiratory system, 
ranging from mild flu-like symptoms to severe acute res-
piratory syndrome (SARS). In a subset of patients with yet 
unknown causes, COVID-19 has a particularly stormy course 
characterized by inflammatory cytokine response (storm) and 
multi-organ failure (MOF) and may be potentially fatal. Extra 
respiratory multi-systemic complications such as neurologic, 
hematologic, cardiovascular, renal, liver, musculoskeletal, 
dermatologic, psychological, gastrointestinal, and vestibular 
have all been reported in the medical literature. Several cases 

Table 1  Significant laboratory findings

Laboratory assessments Results Reference range

Nasopharyngeal SARS-CoV-2  
RT-PCR test

Negative Negative

Hematology WBC = 7100/Cumm 3500–10,000
RBC = 4.9 Mil/Cumm 3.9–5.5
Hb = 14 gr/dl 12–16
HCT = 39% 34.7–46.7
MCV = 90 fl 81–100
MCH = 31 pg 27–34
MCHC = 33 gr/dl 31.5–35.7
Platelet = 315,000/Cumm 150,000–450,000
INR = 1.12 1–1.2
PTT = 30 s 25–35
Fibrinogen = 3.25 g/l 2–4

Biochemistry FBS = 91 mg/dL 70–99
BUN = 16 mg/dl 7–20
Creatinine = 0.8 mg/dl 0.84–1.21
Triglyceride = 120 mg/dL Less than 150 mg/dL
Total cholesterol = 174 mg/dL Less than 200 mg/dL
LDL cholesterol = 72 mg/dL Less than 100 mg/dL
HDL cholesterol = 39 mg/dL More than 40 mg/dL
LDH = 288 U/L 135–214
Potassium = 4.1 mmol/L 3.6–5.2
Sodium = 137 mEq/L 135–145
Magnesium = 1 mmol/L 0.85–1.10
Calcium = 9.4 mg/dL 8.6–10.3
Ferritin = 369.9 ng/l 10–291
D-dimer = 215 mg/l 100–250

Serology CRP = 29 mg/L Up to 8
ESR = 26 mm 2–20
Antibodies to platelet factor 4 (IgG PF4) = 1.8 (measured by ELISA)
IgG, IgM, and PCR for the main neurotropic viruses (HSV1 and 2,  
Cytomegalovirus, Epstein-Barr virus, and adenovirus)

Negative

ANA Negative
Hormones TSH = 3.85 mIU/mL 0.4–4.5 mIU/mL

Free T4 = 1.24 ng/dL 0.9–1.7 ng/dL
Free T3 = 3.12 pg/mL 2.3–4.1 pg/mL

612 Journal of NeuroVirology (2022) 28:609–615



1 3

of vestibular neuritis have been reported in these patients 
since the onset of the COVID-19 pandemic. The mechanisms 
leading to these complications are increasingly being stud-
ied. However, there is a paucity of data about the disease 
course once the patient has had clinical and/or microbio-
logical recovery (Shahali et al. 2021; Darvishi and Shahali 
2021; Giannantonio et al. 2021; Mat et al. 2021; Oldenburg 
et al. 2021).

World global efforts to control the COVID-19 pandemic 
are based on preventive protocols, health surveillance, and 
vaccine production, especially for high-risk individuals. 
Any immunization method (especially vaccination) has 
specific complications due to stimulation of the immune 
system and immune product formation. Despite passing at 
least 3 stages of clinical trials, new vaccines can have dan-
gerous side effects and may be detected many years later. 
Currently, four types of COVID-19 vaccines are innovated: 
(1) the DNA-based vaccines (introduce the DNA coding for 
the SARS-CoV-2 spike protein into cells using viral vectors, 
inducing cells to produce spike proteins), (2) the mRNA 
vaccines (similarly introduce mRNA into cells, usually via a 
lipid nanoparticle), (3) the protein-based vaccines (are based 
on the spike protein or its fragments), and (4) the inactivated 
SARS-CoV-2 virus (Goss et al. 2021).

The safe implementation of vaccines is of major impor-
tance, and now many cases of unusual events, especially 
following the ChAdOx1 nCoV-19 vaccines, have been 
reported. Concern about neurological complications from 
COVID-19 vaccines escalated in the fall of 2020 when many 
cases of transverse myelitis and Guillain-Barré syndrome 
were mainly reported 4 to 16 days after receiving the first 
dose of the Oxford/AstraZeneca vaccine (Das et al. 2019; 
Blauenfeldt et al. 2021). Thereafter, many European coun-
tries (such as Austria, Norway, and Denmark) reported unu-
sual events in the healthy persons following vaccination with 
the ChAdOx1 nCoV-19 vaccines. This led to stopping the 
use of these vaccines temporarily or permanently in many 
countries. These days, different possible side effects of the 
COVID-19 vaccines are under close investigation, and many 
cases were reported in the literature yet (Goss et al. 2021; 
Blauenfeldt et al. 2021; Schultz 2021). Many cases of ves-
tibular neuritis were presented after COVID-19 vaccination 
too (Jeong 2021; Bramer et al. 2022). However, this was the 
first case of vestibular neuritis after COVID-19 vaccination 
in a pilot.

According to the civil aviation medical authorities, the 
pilots with acute vestibular neuritis must be suspended from 
flying duties, evaluated, and treated by an otolaryngologist 
or neurologist who agreed with the diagnosis. They must 
be grounded during treatment due to their symptoms and 
medication side effects which may be an important hazard 
for flight safety. After the resolution of symptoms and a sat-
isfactory report from the aeromedical examiner, the pilot Ta
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may become eligible for the waiver and return to flying with 
1 year of operational multi-pilot limitation (OML). Then, 
if there is no symptom of recurrence, he can fly without 
restriction (Gradwell and Rainford 2016; Giovanetti 2021).

Conclusions

The health and medical fitness of the pilots is necessary for 
aviation safety. The new vaccine products produced with 
emergency authorization may have many side effects and 
may present a long time later. Acute vestibular neuritis in 
a middle-age healthy and physically fit male pilot with no 
medical history (except for receiving the first dose of the 
ChAdOx1 nCoV-19 (AstraZeneca) vaccine 11 days ago) 
and presentations of several cases of acute vestibular neu-
ritis following the COVID-19 pneumonia or COVID-19 

vaccines in literature indicated that the AstraZeneca 
vaccine may be the main cause for abnormal immune 
responses and acute vestibular neuritis in our case. (10–13) 
However, the authors believe that this is a primary clini-
cal suspicion that must be considered and confirmed after 
complete investigations.

Abbreviations COVID-19:  Coronavirus disease 2019; SARS-
CoV-2: RNA coronavirus; ChAdOx1 nCoV-19: Adenoviral vector-
based COVID-19; PTA: Pure-tone audiometry; RT-PCR: Reverse tran-
scription polymerase chain reaction; aVN: Acute vestibular neuritis; 
SARS: Severe acute respiratory syndrome; MOF: Multi-organ failure; 
AME: Aeromedical examiner; OML: Operational multi-pilot limitation
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Fig. 4  Normal MRI of the brain 
and internal auditory canal 
(with and without contrast) 
7 days later. A Coronal T1, B 
axial T2-Space IAM, C axial 
DWI, and D axial FLAIR
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