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SUMMARY
It remains unclear how to effectively treat rare cases 
of sudden and recurrent hearing losses which might 
coincidently follow vaccination. We report the first 
case, to our knowledge, of systemic and local steroid 
administration to successfully treat sudden and recurrent 
left- ear hearing loss, respectively, following a second 
dose of the BNT162b2 COVID- 19 mRNA vaccination 
which inflammatory response potentially affected an 
existing left intralabyrinthine schwannoma in a young 
male patient. This case highlights the importance and 
timing of intratympanic steroid treatment strategies to 
suppress the progressive symptoms and restore hearing 
to a stable condition, and therefore avoid permanent 
hearing loss which would otherwise demand a surgical 
removal of the schwannoma to improve vertigo and 
reconstitute artificial hearing.

BACKGROUND
To combat the COVID- 19 pandemic, mRNA 
vaccines have been widely administered as one 
of the most effective approaches to protect from 
SARS- CoV- 2 infections and/or severe disease.1 2 The 
adverse effects of mRNA vaccinations are mostly 
reported mild and temporary, such as short- term, 
mild- to- moderate pain at the injection site, fatigue 
and headache without requiring specific treat-
ments.2 However, it has been reported that these 
vaccinations are possibly associated with 147 cases 
with sudden hearing loss, deafness, deafness unilat-
eral, deafness neurosensory and hypoacusis,3 and 
incidence estimates of sudden sensorineural hearing 
loss after COVID- 19 vaccination ranged from 0.3 
to 4.1 per 100 000 per year.3 It was unclear how to 
specifically treat such sudden hearing loss. Here, we 
report a case of sudden and recurrent hearing loss 
following COVID- 19 mRNA vaccination in coinci-
dence with detection of intralabyrinthine schwan-
noma and subsequent improvement on oral and 
then intratympanic steroid treatments.

CASE PRESENTATION
A man in his 20s with normal vital records and 
blood pressure was referred to the ear, nose and 
throat (ENT) clinic for two times of sudden 
hearing losses of the left ear within three months 
following the second dose of COVID- 19 vacci-
nation. The oral steroids became ineffective for 
the recurrent hearing loss after initial effects to 
improve from the first hearing loss (figure 1A). 
He experienced the progressive hearing loss 

along with a continuous ringing and buzzing 
sound in the left ear, a slight spontaneous vertigo 
at the later stage of recurrent hearing loss, but 
no position- evoked vertigo was reported.

INVESTIGATIONS
Based on the patient’s report, we tracked back 
the timeline of his symptoms, tests, and treat-
ment trials and found a possible association with 
his COVID- 19 mRNA vaccination, the second 
dose of which was administered on day 0 prior 
to his first sudden hearing loss of the left ear on 
day 1 (figure 1A). Subsequent treatments with 
pseudoephedrine and fluticasone propionate 
nasal spray for suspected allergic otitis media 
with effusion did not show any improvement. 
Therefore, to improve ear congestion before the 
first audio test, the patient took antiallergic ceti-
rizine HCI orally at a dose of 10 mg every 24 
hours for 2 weeks (day 9–24) that restored the 
patient’s left ear hearing almost back to normal 
based on patient’s self- report and the first 
audiometric test on day 26 (figure 1B, Audio-
gram 1), in which the tympanogram exhibited a 
normal bilateral type A pattern and masked bone 
conduction.

Unfortunately, 1 week later starting on day 
31, the patient suffered from a second left- ear 
hearing loss with no response to the imme-
diately resumed, 5- day cetirizine treatment, 
leading to impaired left ear hearing from most 
of the frequency range by day 44 (figure 1B, 
Audiogram 2). For a differential diagnosis of 
Meniere’s disease which might be associated 
with fluctuating hearing losses, a high dose of 
oral steroid treatment of prednisone (60 mg/day 
for day 44–50 and tapered off through 5 days) 
was given but ineffective to improve. The third 
audiometric test on day 60 indicated a progres-
sive sensorineural hearing loss of the left ear for 
low frequency compared with the normal right 
ear (figure 1B–D, Audiograms 2 and 3), with a 
marginal decrease in word discrimination (%) 
(figure 1E), using the W- 22 wordlist in the audio 
tests.

The patient was referred for videonystagmog-
raphy test on day 76 which showed that the left 
ear had 93% weakness in the caloric testing and 
50% directional preponderance to the right 
(online supplemental figure 1). Tracking and 
optokinetic tests displayed asymmetrical optoki-
netics and decreased intensity for the left side 
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Figure 1 The timeline of clinical symptoms and treatments, audiometric and hearing measurement data, and MRI images of intralabyrinthine 
schwannoma. (A) The timeline for the two- dose COVID- 19 vaccination (4 weeks apart); emerging symptoms of the first 10- day hearing loss starting 
on day 1 after the second dose of the BNT162b2 mRNA vaccine (day 0), the second (recurrent) hearing loss on day 31 lasting for 3.5 months along 
with ear ringing and mild vertigo; clinical tests (7 audiometric tests, MRI and blood draw), and the ineffective and effective treatments, including 
pseudoephedrine (ineffective), fluticasone propionate nasal spray (ineffective), first effective and second ineffective cetirizine treatments, ineffective 
oral prednisone, and final effective intratympanic steroid injections. No pure tone average abnormality or hearing loss symptoms were reported 
before vaccination. (B) Standard pure tone audiograms of seven sequential hearting tests at the indicated times in (A) for both right ear (red line) 
and left ear (blue line). Red circle represents air conduction. Blue square represents bone conduction and blue cross represents air conduction. (C) The 
accumulative audiogram of four left ear audiometric tests (1–4) showing the second hearing loss progression over 2 months. (D) The accumulative 
audiogram of four left ear audiometric tests (4–7) showing hearing recovery and stability after local steroid treatments to the left ear. (E) Left ear 
hearing level (air conduction) and word recognition score (WRS) in percentage (%) at the longitudinal series of 7 tests before and after intratympanic 
steroid injections. (F–I) Gadolinium- enhanced MRI of axial contrast- enhanced (F) and sagittal contrast- enhanced (G) volumetric T1w images with an 
intralabyrinthine schwannoma (arrow- pointed) in the left ear, and axial contrast- enhanced volumetric T2w images with the left semicircular canals 
(blurry) (H) and with the right semicircular canals (clear) (I).
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compared with the right side (online supplemental figures 
2; 3).

Considering Meniere’s disease does not normally present 
with sudden hearing loss neither progressive hearing loss 
after oral steroid treatment, we hypothesised that an inflam-
matory response might be triggered by the second dose of 
COVID- 19 mRNA vaccination and associated with two 
times of hearing losses. However, additional factors associ-
ated with the hearing loss needed to be determined.

DIFFERENTIAL DIAGNOSIS
A gadolinium- enhanced MRI was then performed at ENT on 
day 94, identifying a mass of about 6 × 4 mm labyrinthine 
schwannoma in the left vestibule (figure 1F,G). The images 
also revealed a reduction in the left side endolymph fluid 
(figure 1H,I). Thus, an internal labyrinthine schwannoma in 
the left side vestibule with extension into both the superior 
and lateral semicircular canals was detected.

The patient showed progressive left ear hearing loss on 
day 103 (figure 1B–E, Audiogram 4) along with left ear 
ringing and mild vertigo (figure 1A). To identify potential 
risk factors associated with hearing loss, additional blood 
tests were performed showing normal complete blood counts 
(with differential analyses) and normal rheumatoid factor 
results without detection of autoimmune response. The 
comprehensive metabolic panel and blood lipid laboratory 
tests were also normal, largely excluding the possibility of 
metabolic dysregulation caused hearing damage. Anti- SARS- 
CoV- 2 antibodies were positively detected after vaccination 
(online supplemental figure 4).

TREATMENT
Suspecting an inflammatory response against the labyrin-
thine schwannoma following the two- dose vaccination, 
an intratympanic steroid injection of dexamethasone (10 
mg/mL) was given once on day 103 by the ENT doctor to 
completely fill the left middle ear. Three days after the first 
local steroid treatment (day 106), the patient reported disap-
pearance of the left ear ringing and buzzing. The hearing 
test revealed an average of 20 dB improvement in the left 
ear hearing on day 111 (figure 1B–E, Audiogram 5). The 
patient then received the second intratympanic injection of 
10 mg/mL dexamethasone to the left middle ear on day 117, 
resulting in a significant hearing recovery and word recog-
nition score back to normal, shown by a hearing test on day 
138 (figure 1B–E, Audiogram 6).

OUTCOME AND FOLLOW-UP
Since the second treatment of local steroid injection on day 
138, the patient had not reported any vertigo or further 
hearing loss for the following 4 months. The 7th audio test 
on day 252 showed a stable result similar as Audio 6 verifying 
the long- term improvement on the hearing (figure 1B–E, 
Audiogram 7).

DISCUSSION
The patient had no previous MRI scanning record nor 
hearing disorder history prior to COVID- 19 vaccination. 
Considering that intralabyrinthine schwannoma would 
normally take years to develop without any symptoms, it 
most likely had developed before vaccination in this young 
patient. The fact that treatment with oral and intratympanic 
anti- inflammatory steroid medications to treat sudden and 

recurrent hearing loss implicates a possible immune response 
triggered to the pre- existing intralabyrinthine schwannoma 
following COVID- 19 vaccination. However, there is no 
conclusive proof of causation between the vaccination and 
hearing loss.

A systematic review on auditory complications estimated 
a 7.6% of COVID- 19 patients experienced with hearing 
loss, 14.8% with tinnitus and 7.2% with vertigo.4 An earlier 
report of several Iranian patients experienced hearing loss 
in one ear, as well as vertigo.5 Another case study reported 
an Egyptian man developed sudden hearing loss without any 
other coronavirus symptoms was tested positive for coro-
navirus.6 Further research is necessary to determine if and/
or how the SARS- CoV- 2 infection7 or COVID- 19 vacci-
nation induces acute otitis or hearing loss. In addition to 
other common clinical symptoms of respiratory virus infec-
tion (cough, fever, headache, loss of taste or smell and sore 
throat, etc), a variety of relatively rare clinical symptoms, 
including skin changes, eye problems, severe confusion 
(delirium) and sudden hearing loss are possibly increasing.5 6

While the American Academy of Otolaryngology Head 
and Neck Surgery guidelines for sudden hearing loss (below) 
need to be followed, this case demonstrates that when oral 
steroids lose effects on persistent and progressive hearing 
loss, advanced examination for possible organic diseases as 
well as timely and intensive immune suppression via intratym-
panic injections to the local microenvironment are necessary 
for a full recovery. It is critical for young patients to prevent 
permanent hearing loss and avoid possible surgical inter-
ventions. These data also suggest that vaccinated patients 
who suffer from inflammatory reactions and adverse effects 
should seek cautious evaluations, close symptomatic moni-
toring and strategic immune- suppressive treatment.

Patient’s perspective

When I first heard I had a tumour in the left ear, I was 
completely shocked and started to search online for any possible 
explanation and treatment. There was no such information 
available, so I felt helpless. I had prepared for permanent loss 
of my left ear hearing. After experiencing all the up and downs 
along with all the tests and treatment trials, I am extremely 
grateful for the final improvements. The submission and ultimate 
publication of this case report will absolutely help similar 
patients in the future.

Learning points

 ► This is a rare case of two sudden, recurrent progressive 
hearing losses which have immediately followed the second 
dose of COVID- 19 vaccination and coincided with detection 
of labyrinthine schwannoma.

 ► Effective communications between the patient and a 
multidisciplinary team including otolaryngologist, virologists 
and cancer immunologists for differential diagnosis with 
MRI are pivotal to identify the association with COVID- 19 
vaccination and schwannoma.

 ► Following the ear, nose and throat guidelines, implementation 
of the intratympanic steroid injection approach is effective 
to mitigate the local aggressive inflammatory response and 
ultimately restore the hearing.
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The American Academy of Otolaryngology Head and Neck 
Surgery guidelines for sudden hearing loss
1. Clinicians should distinguish sensorineural hearing loss from 

conductive hearing loss. A sudden hearing loss is defined as a 
loss that occurs within a 72- hour period.

2. Audiometric evaluation should be obtained within the first 
2 weeks of the occurrence to prove the hearing loss.

3. MRI is obtained to rule out retrocochlear involvement.
4. The patient is offered corticosteroid, either oral or 

intratympanic.

Twitter Huiping Liu @LiuCluster

Acknowledgements Thanks to the team effort publishing the case report which 
may help other patients recover from sudden and/or recurrent hearing loss.

Contributors WL initiated writing and figure preparation of the manuscript; AM 
participated in writing and provided clinical expertise; DF and HL supervised the 
study and finalised the manuscript.

Funding This study was funded by Chicago Biomedical Consortium (A- 017).

Competing interests None declared.

Patient consent for publication Consent obtained directly from patient(s).

Provenance and peer review Not commissioned; externally peer reviewed.

Supplemental material This content has been supplied by the author(s). It 
has not been vetted by BMJ Publishing Group Limited (BMJ) and may not have 
been peer- reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 
terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution 4.0 Unported (CC BY 4.0) license, which permits 
others to copy, redistribute, remix, transform and build upon this work for any 
purpose, provided the original work is properly cited, a link to the licence is given, 
and indication of whether changes were made. See: https://creativecommons.org/ 
licenses/by/4.0/.

Case reports provide a valuable learning resource for the scientific community and 
can indicate areas of interest for future research. They should not be used in isolation 
to guide treatment choices or public health policy.

ORCID iD
Huiping Liu http://orcid.org/0000-0003-4822-7995

REFERENCES
 1 Bar- On YM, Goldberg Y, Mandel M, et al. Protection of BNT162b2 vaccine booster 

against Covid- 19 in Israel. N Engl J Med 2021;385:1393–400.
 2 Polack FP, Thomas SJ, Kitchin N, et al. Safety and efficacy of the BNT162b2 mRNA 

Covid- 19 vaccine. N Engl J Med 2020;383:2603–15.
 3 Formeister EJ, Chien W, Agrawal Y, et al. Preliminary analysis of association between 

COVID- 19 vaccination and sudden hearing loss using us centers for disease control and 
prevention vaccine adverse events reporting system data. JAMA Otolaryngol Head Neck 
Surg 2021;147:674–6.

 4 Keshavarz P, Haseli S, Yazdanpanah F, et al. A systematic review of imaging studies in 
olfactory dysfunction secondary to COVID- 19. Acad Radiol 2021;28:1530–40.

 5 Karimi- Galougahi M, Naeini AS, Raad N, et al. Vertigo and hearing loss during 
the COVID- 19 pandemic - is there an association? Acta Otorhinolaryngol Ital 
2020;40:463–5.

 6 Kilic O, Kalcioglu MT, Cag Y, et al. Could sudden sensorineural hearing loss be the 
sole manifestation of COVID- 19? an investigation into SARS- COV- 2 in the etiology of 
sudden sensorineural hearing loss. Int J Infect Dis 2020;97:208–11.

 7 Fidan V. New type of corona virus induced acute otitis media in adult. Am J Otolaryngol 
2020;41:102487.

Copyright 2022 BMJ Publishing Group. All rights reserved. For permission to reuse any of this content visit
https://www.bmj.com/company/products-services/rights-and-licensing/permissions/
BMJ Case Report Fellows may re-use this article for personal use and teaching without any further permission.

Become a Fellow of BMJ Case Reports today and you can:
 ► Submit as many cases as you like
 ► Enjoy fast sympathetic peer review and rapid publication of accepted articles
 ► Access all the published articles
 ► Re-use any of the published material for personal use and teaching without further permission

Customer Service
If you have any further queries about your subscription, please contact our customer services team on +44 (0) 207111 1105 or via email at support@bmj.com.

Visit casereports.bmj.com for more articles like this and to become a Fellow

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://casereports.bm

j.com
/

B
M

J C
ase R

ep: first published as 10.1136/bcr-2022-249316 on 6 July 2022. D
ow

nloaded from
 

https://twitter.com/LiuCluster
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0003-4822-7995
http://dx.doi.org/10.1056/NEJMoa2114255
http://dx.doi.org/10.1056/NEJMoa2034577
http://dx.doi.org/10.1001/jamaoto.2021.0869
http://dx.doi.org/10.1001/jamaoto.2021.0869
http://dx.doi.org/10.1016/j.acra.2021.08.010
http://dx.doi.org/10.14639/0392-100X-N0820
http://dx.doi.org/10.1016/j.ijid.2020.06.023
http://dx.doi.org/10.1016/j.amjoto.2020.102487
http://casereports.bmj.com/

	Intratympanic steroid treatments rescued recurrent hearing loss following COVID-19 vaccination and detection of an intralabyrinthine schwannoma
	Summary
	Background
	Case presentation
	Investigations
	Differential diagnosis
	Treatment
	Outcome and follow-up
	Discussion
	The American Academy of Otolaryngology Head and Neck Surgery guidelines for sudden hearing loss

	References


