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Introduction
The Corona Virus 2019 (COVID-19) is a new virus that 

involved the whole world, and it is not fully understood yet [1]. 
The COVID-19 indicates vary symptoms among people around the 
world [2]. Vestibular neuritis is a disorder of the inner ear that 
results from damage and inflammation to the auditory-balance 
nerve (8th cranial nerve) following a viral infection. Symptoms of 
the vestibular neuritis include sudden dizziness, vertigo, balance 
problems, nausea, and vomiting [3]. The data collected by Wuhan has 
shown that 8% of the COVID-19 patients indicate the dizziness [4]. 
Another Wuhan study has reported 16.8% of vestibular symptoms 
due to COVID-19 [5]. The study published from China showed that 
dizziness is the most noticeable neurological effect of COVID-19 [6]. 
The severe acute respiratory syndrome coronavirus 2 or SARS-CoV-2 
virus has a neuro-invasive potential to develop in the dizziness [7].  

 
The Videonystagmography (VNG) is a diagnostic test for evaluation 
of function of the vestibular system and for detection the vestibular 
disorders [8]. The aim of this study was investigated the vestibular 
symptoms in the COVID-19 patients. We reported a series of 5 cases 
from Iran involved in the COVID- 19 with different symptoms and 
severity, and they were eventually diagnosed with the vestibular 
neuritis. The experimental procedures were approved by the local 
ethics committee (IR.MUBABOL.HRI.REC.1400.141).

Case Presentation

Case 1

A 39-year-old Iranian man presented to the hospital on 14 
December 2020 with sudden onset of acute vertigo, nausea and 
vomiting without fever. He had no history of change or loss of taste 
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and smell. He did not have any complain of hearing loss, tinnitus, 
and imbalance. He complained of the vertigo both at rest and 
movement and vertigo gets worse during the movement. He is a 
building painter. The Polymerase Chain Reaction (PCR) of nasal 
swab was positive and the Computed Tomography (CT) scan of his 
chest confirmed diagnosis of the COVID-19 infection. The CT and 
Magnetic Resonance Imaging (MRI) of his head and brain were 
normal and did not manifest any obvious pathology. His blood and 
urine tests were normal. The VNG showed spontaneous horizontal-
torsional nystagmus to the left side. His caloric test showed 
unilateral right vestibular weakness. The tests results in case1 
detected vestibular neuritis. Symptomatic treatment of the patient 
was started immediately after diagnosis.

Case 2 

A 61-year-old Iranian housewife presented to the hospital 
on 19th December 2020 with symptoms of headache, nausea, 
vomiting, severe dizziness, and a tingling sensation in her left ear. 
She reported that her vertigo lasted 20 to 30 minutes. She did not 
have a cough, runny nose, or fever. She ruled out any history of 
dizziness or head trauma. Her PCR was positive, and a CT scan of 
her chest showed lesions in favor of the COVID-19 infection (Figure 
1). Systemic, neurological examination and routine blood tests did 
not reveal any abnormalities. Gaze, saccade, pursuit, optokinetic, 
and Dix-Hallpike tests showed significant spontaneous nystagmus. 
The results of the VNG and the Dix-Hallpike test are in the favor 
of vestibular neuritis. She underwent home quarantine and began 
her drug treatment. She was found to be negative for the COVID-19 
infection by the PCR after 3 weeks.

Case 3 

A 33-year-old Iranian female presented to the hospital on 5th 
January 2021 employee with a history of 4 days of dizziness, mild 
fever, nausea, headache, and runny nose. The severity of symptoms 
had progressively worsened, and the episodes would last about 15 
to 20 minutes. Her neurological examinations did not show any 
abnormalities and her urine toxicology. The rest of the laboratory 
parameters were completely within normal limits. CT scan of the 
head showed no acute pathology. Her otoscopic and tympanogram 
results were normal, and she did not have hearing loss, but we saw 
spontaneous nystagmus on initial examination. The result of her 
PCR test was positive. According to the test results, we concluded 
that the cause of vertigo is vestibular neuritis due to the COVID-19 
infection. Her general condition was good, and she was not 
hospitalized and only underwent home quarantine and medication.

Case 4

A 71-year-old retired man presented to the hospital on 3rd March 
2021 with a complaint of sudden dizziness and imbalance while 
walking in the early morning. He also had a history of falling while 

trying to get up and walk. In addition to dizziness, he had shortness 
of breath, chest pain and tinnitus (white noise) in the ear but no 
symptoms such as headache, nausea, and vomiting. His neurological 
examinations did not show any acute defects. The caloric test 
showed unilateral weakness and spontaneous nystagmus seen to 
the right side. According to the clinical manifestations and the tests 
performed, the most likely confirmed opinion was a right vestibular 
neuritis probably caused by the SARS-CoV-2 infection. Symptomatic 
treatment was started for him.

Case 5

A 15-year-old Iranian girl presented to the Hospital on 24th 
April 2021 with symptoms of runny nose, muscle pain, high fever, 
shortness of breath, and chest pain. Immediately, PCR and CT scan 
of the chest were performed, and the test results were positive. She 
was hospitalized for 17 days and discharged after her test, and her 
symptoms decreased. She referred to a neurologist due to sudden 
dizziness after 2 days. Her neurological symptoms were normal, 
and the MRI findings of her brain ruled out the possibility of any 
acute pathology. Then, she was referred to the Hearing and Balance 
Clinic of Rouhani hospital. She did not have hearing loss and her 
audiometry, tympanogram and otoscopy results were normal. Her 
caloric test demonstrated one-sided weakness and the VNG results 
showed spontaneous, horizontal-torsional to the right side. (Figure 
2) descries the VNG results in the case 5. The results demonstrated 
the vestibular neuritis. 

Discussion
All these cases were diagnosed with vestibular neuritis. The 

vestibular neuritis or acute unilateral peripheral vestibulopathy 
is an acute vestibular syndrome (AVS) and one of the prominent 
features of this disease is a sudden onset of vertigo with nausea 
or vomiting and characterized by unsteady gait, head-motion 
intolerance, and spontaneous nystagmus lasting days to weeks. It is 
a viral or post-viral inflammatory disorder affecting the vestibular 
portion of the 8th cranial nerve [9,10].

The vestibular neuritis is not accompanied by auditory 
deficits. The caloric and the Video Head Impulse Test (VHIT) tests 
are used to confirm unilateral peripheral vestibular impairment 
[11]. The severity of the COVID-19 symptoms is attributed to the 
inflammatory response after the virus enters the host cell. The 
effects of the SARS-COV-2 same as the mechanism of varicella zoster 
(VZV) and human immunodeficiency virus (HIV) due to central 
nervous system infection or vascular damage caused by vasculitis 
or vasculopathy. Other members of the virus family have a history 
of attacks on the nervous system and optic neuritis, encephalitis, 
and encephalomyelitis [12,13]. Studies of 185 patients between 30 
and 60 days after the diagnosis of the COVID-19 showed that 18.4% 
of people reported balance problems after infection, of which 32 
patients reported dizziness (94.1%), and 2 patients reported severe 
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attacks of dizziness (5.9%). 43 patients (23.2%) reported tinnitus 
and 14 patients (7.6%) reported tinnitus and balance disorders 
[14].

Conclusion
The prevalence of vestibular neuritis has increased among 

patients with the COVID- 19. The cause of this disease is probably 
related to the coronavirus and its effect on the vestibular nerve.

Acknowledgement
We are very thankful to all the families who cooperated with us 

in our study.

Conflict of Interest
 All authors declare they do not have conflict of interest.

Funding Sources
None.

References
1.	 Wilson MP, Jack AS (2020) Coronavirus disease 2019 (COVID-19) in 

neurology and neurosurgery: A scoping review of the early literature. 
Clin Neurol Neurosurg 193: 105866.

2.	 Almufarrij I, Uus K, Munro KJ (2020) Does coronavirus affect the audio-
vestibular system? A rapid systematic review. Int J Audiol 59(7): 487-
491.

3.	 Brouwer MC, Ascione T, Pagliano P (2020) Neurologic aspects of 
covid-19: a concise review. Infez Med 28(Suppl 1): 42-45.

4.	 Malayala SV, Gisha Mohan, Deepa Vasireddy, Paavani Atluri (2021) A 
case series of vestibular symptoms in positive or suspected COVID-19 
patients. Infez Med 29(1): 117-122.

5.	 Mao L, Huijuan Jin, Mengdie Wang, Yu Hu, Shengcai Chen, et al. (2020) 
Neurological manifestations of hospitalized patients with COVID-19 in 
Wuhan, China. JAMA Neurol 77(6): 683-690.

6.	 Arabi Y, Harthi A, Hussein J, A Bouchama, Johani S, et al. (2015) Severe 
neurologic syndrome associated with Middle East respiratory syndrome 
corona virus (MERS-CoV). Infection 43(4): 495-501.

7.	 Saniasiaya J, J Kulasegarah (2021) Dizziness and COVID-19. Ear Nose 
Throat J 100(1): 29-30.

8.	 Bertholon P, Thai Van H, Bouccara D, Esteve Fraysse MJ, Wiener Vacher 
SR, et al. (2021) Guidelines of the French Society of Otorhinolaryngology 
(SFORL) for teleconsultation in patients with vertigo during the 
COVID-19 pandemic. Eur Ann Otorhinolaryngol Head Neck Dis 138(6): 
459-465.

9.	 Lee H, SI Sohn, YW Cho, SR Lee, BH Ahn, et al. (2006) Cerebellar infarction 
presenting isolated vertigo: frequency and vascular topographical 
patterns. Neurology 67(7): 1178-1183.

10.	Kattah JC, Arun V Talkad, David Z Wang, Yu Hsiang Hsieh, David E 
Newman Toker, et al. (2009) HINTS to diagnose stroke in the acute 
vestibular syndrome: three-step bedside oculomotor examination more 
sensitive than early MRI diffusion-weighted imaging. Stroke 40(11): 
3504-3510.

11.	Hegemann SC, A Wenzel (2017) Diagnosis and treatment of vestibular 
neuritis/neuronitis or peripheral vestibulopathy (PVP)? Open questions 
and possible answers. Otol Neurotol 38(5): 626-631.

12.	Dessau R, G Lisby, J Frederiksen (1999) Coronaviruses in spinal fluid of 
patients with acute monosymptomatic optic neuritis. Acta Neurol Scand 
100(2): 88-91.

13.	Yeh EA, Arlene Collins, Michael E Cohen, Patricia K Duffner, Howard 
Faden, et al. (2004) Detection of coronavirus in the central nervous 
system of a child with acute disseminated encephalomyelitis. Pediatrics 
113(1): e73-e76.

14.	Viola P, Massimo Ralli, Davide Pisani, Donatella Malanga, Domenico 
Sculco, et al. (2020) Tinnitus and equilibrium disorders in COVID-19 
patients: preliminary results. Eur Arch Otorhinolaryngol 278(10): 3725-
3730.

https://pubmed.ncbi.nlm.nih.gov/32389893/
https://pubmed.ncbi.nlm.nih.gov/32389893/
https://pubmed.ncbi.nlm.nih.gov/32389893/
https://pubmed.ncbi.nlm.nih.gov/32530326/
https://pubmed.ncbi.nlm.nih.gov/32530326/
https://pubmed.ncbi.nlm.nih.gov/32530326/
https://pubmed.ncbi.nlm.nih.gov/32532937/
https://pubmed.ncbi.nlm.nih.gov/32532937/
https://pubmed.ncbi.nlm.nih.gov/33664181/
https://pubmed.ncbi.nlm.nih.gov/33664181/
https://pubmed.ncbi.nlm.nih.gov/33664181/
https://pubmed.ncbi.nlm.nih.gov/32275288/
https://pubmed.ncbi.nlm.nih.gov/32275288/
https://pubmed.ncbi.nlm.nih.gov/32275288/
https://pubmed.ncbi.nlm.nih.gov/25600929/
https://pubmed.ncbi.nlm.nih.gov/25600929/
https://pubmed.ncbi.nlm.nih.gov/25600929/
https://pubmed.ncbi.nlm.nih.gov/32931322/
https://pubmed.ncbi.nlm.nih.gov/32931322/
https://pubmed.ncbi.nlm.nih.gov/33334700/
https://pubmed.ncbi.nlm.nih.gov/33334700/
https://pubmed.ncbi.nlm.nih.gov/33334700/
https://pubmed.ncbi.nlm.nih.gov/33334700/
https://pubmed.ncbi.nlm.nih.gov/33334700/
https://pubmed.ncbi.nlm.nih.gov/17030749/
https://pubmed.ncbi.nlm.nih.gov/17030749/
https://pubmed.ncbi.nlm.nih.gov/17030749/
https://pubmed.ncbi.nlm.nih.gov/19762709/
https://pubmed.ncbi.nlm.nih.gov/19762709/
https://pubmed.ncbi.nlm.nih.gov/19762709/
https://pubmed.ncbi.nlm.nih.gov/19762709/
https://pubmed.ncbi.nlm.nih.gov/19762709/
https://pubmed.ncbi.nlm.nih.gov/28346294/
https://pubmed.ncbi.nlm.nih.gov/28346294/
https://pubmed.ncbi.nlm.nih.gov/28346294/
https://pubmed.ncbi.nlm.nih.gov/10442448/
https://pubmed.ncbi.nlm.nih.gov/10442448/
https://pubmed.ncbi.nlm.nih.gov/10442448/
https://pubmed.ncbi.nlm.nih.gov/14702500/
https://pubmed.ncbi.nlm.nih.gov/14702500/
https://pubmed.ncbi.nlm.nih.gov/14702500/
https://pubmed.ncbi.nlm.nih.gov/14702500/
https://pubmed.ncbi.nlm.nih.gov/33095432/
https://pubmed.ncbi.nlm.nih.gov/33095432/
https://pubmed.ncbi.nlm.nih.gov/33095432/
https://pubmed.ncbi.nlm.nih.gov/33095432/

