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ABSTRACT

Mumps is an acute self-limiting systemic disease that can potentially cause serious complications. One of its well-known complications is 
sensorineural hearing loss. Cases of SNHL associated with mumps are only reported in 1/1000 cases. This condition is also known for its poor 
prognostic feature regarding the restoration of hearing. Case report: patient 1: A 10-year-old immunized boy complaining of hearing impairment 
following an insidious onset parotid swelling with low-grade fever. Viral antibody panel serological results of anti-mumps IgM antibody were 
positive. Following the diagnosis of bilateral complete hearing loss, the patient was hospitalized and received treatment, but unfortunately, there 
was no improvement in hearing. He was sent home, and a rehabilitation plan was initiated. Patient 2: A 12-year-old non-immunized girl presented 
with hearing loss after experiencing bilateral tender parotid swelling and low-grade fever. She had complicated hearing loss of gradual onset. A 
week later a  diagnosis of complete bilateral sensorineural hearing loss was confirmed hearing loss was confirmed on audiometry. Salvage therapy 
trial was initiated. However, there was no improvement. Mumps is highly contagious. In order to eliminate this disease, vaccination programs 
have been established around the world. The WHO advocates a coverage of 90% to prevent outbreaks. However, in Yemen,  immunization 
programs have been suspended due to the political conflict. This has led to an increase in the number of endemic diseases, including mumps. 
Bilateral complete SNHL is the rarest form of SNHL, with only 22 cases until 1957. Very few cases have been added since then.  Hearing loss may 
occur at any time before, during, or after the course of a mumps infection. In our cases,  hearing loss occurred within the 3rd  and 4th day, 
respectively. Many treatment strategies have failed to restore the hearing, and there is no treatment proven to be effective for sudden SNHL even 
if steroidal therapy is initiated immediately after the recognition of hearing loss. After hearing loss has occurred due to viral etiology, the retrieval 
of hearing using medical therapy is considered remote. The failure of treatment in our patient may also be related to the severity of cochlear 
damage. Hearing loss due to mumps infection is likely to be permanent regardless of treatment. Vaccination alone cannot prevent such deafness 
and outbreaks.
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INTRODUCTION

Mumps is an acute self-limiting systemic disease that can 
potentially cause serious complications, including inflammation 
of the salivary glands, pancreas, testes, meninges, and inner ear. 
One of its well-known complications is sensorineural hearing 
loss (SNHL) (1). Sudden hearing loss SHL is a significant matter 
of discussion. Bilateral SHL is considered rare in comparison 
to unilateral hearing loss and it is commonly related to 
an underlying disease rather than idiopathic etiology. The 
literature reporting infectious viral etiology causing bilateral 
SNHL represents only 10% of cases of SNHL, including mumps, 
HIV, HSV, and  Viral Upper respiratory tract infections (2). Cases 

of SNHL associated with mumps are only reported in 1/1000 
cases. This disease is also known for its poor prognostic feature 
regarding the restoration of hearing, especially for those with 
profound loss (3-5).

CASE PRESENTATIONS

Patient 1 

A 10-year-old immunized boy presented during an endemic 
period of mumps in a rural area in Yemen. He was brought 
to Al-Balasi Otolaryngology Hospital by his parents having 
complained of a hearing impairment for three days following 
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an insidious onset of right-sided parotid swelling with low-
grade fever which had been followed by a left-sided swelling 
on the following day. His condition was associated with 
nausea and vomiting on the first two days, and on the third 
day, his parotitis started to cease during which he began 
complaining of tinnitus and his parents started to notice that 
he had difficulty hearing. On the fourth day he had significant 
hearing loss, but at this point there was no headache, nor 
any signs of meningeal irritation. All the patient’s family 
members had mumps during this endemic but none of them 
developed complications. Otherwise, the family history 
was negative for hereditary or systemic diseases, and also 
negative for ototoxic medication, or trauma. On examination, 
his tympanic membranes were normal, and mobile bilaterally 
with no evidence of ear inflammation. CBC was unremarkable. 
The viral antibody panel serological result of anti-mumps 
IgM antibodies was positive. Pure tone audiometry showed 
bilateral sensorineural hearing loss at 100 dB. On the auditory 
brain stem response, no waves were seen, confirming the 
diagnosis of complete hearing loss. After being diagnosed 
with bilateral dead ears the patient was hospitalized and 
received the following treatment plan: Prednisolone oral 60 
mg for two weeks and then tapered over two weeks, Aspirin 
75 mg three times a day orally for 10 days, Methylcobalamin 
500 mcg twice a day intramuscularly,  Acyclovir infusion 300 
mg intravenously every 8 hours for 3 days, followed by 300 
mg orally every 6 hours for another 7 days, and intratympanic 
methylprednisolone 0.5 ml buffered. During this time, hearing 
tests were repeated, and there was no improvement in his 
hearing. The patient was sent home, and a rehabilitation plan 
was initiated as we kept the patient’s prognosis for 6 months 
with no alteration in hearing. 

Patient 2 

A 12-year-old non-immunized girl from the highlands of 
Yemen presented after a 12-day history of hearing loss, having 
experienced bilateral tender parotid swelling and low-grade 
fever for three days prior to the onset of otologic symptoms. On 
the fourth day she started to have hearing loss of gradual onset, 
and one week later, profound hearing loss was documented 
on an audiometry. Before being referred to our hospital, she 
received oral prednisolone 80mg and Vinpocetine for a few 
days with no improvement. The patient was otherwise healthy 
and had no significant past medical history.  Her family history 
was also negative for hereditary or systemic diseases apart 
from the patient’s younger siblings who had mumps but 
none of them was hospitalized or had any complications. On 
examination, tympanic membranes were normal, and mobile 
bilaterally with no evidence of ear inflammation. Her CBC 
was unremarkable. Viral antibody panel serological results of 
anti-mumps antibodies IgM were positive confirming recent 
infection. The diagnosis of complete bilateral sensorineural 
hearing loss was confirmed on pure tone audiometry and on 
brainstem response as no waves were seen. Hence, we were 
aware of the association. Another salvage therapy trial for 
hearing was initiated with intratympanic corticosteroid along 
with oral vasodilator, anti-inflammatory, and anticoagulants, 

and we followed up with her for six months. However, there 
was no improvement in her hearing.

DISCUSSION 

Mumps is a disease of children and young adults caused by of 
an enveloped, single-stranded RNA virus of the paramyxoviridae 
family. It is an acute self-limiting systemic disease that can 
potentially cause serious complications. Mumps can attack 
multiple organs including the salivary glands, pancreas, testes, 
meninges, and inner ear. One of its well-known complications is 
SNHL (1). Mumps is highly contagious and can have a long list 
of complications. In order to eliminate this disease, a program 
offering the mumps vaccination has been established around 
the world. The WHO advocates a coverage of 90% to prevent 
outbreaks and states that mumps hearing loss has almost 
vanished after vaccination coverage reached this level (3, 6). 
However, in Yemen, the immunization programs have been 
suspended due to the political conflict, which has led to an 
increase in the number of endemic diseases, including mumps. 
Mumps deafness per se is rare because immunization programs 
prevent outbreaks. However, unilateral hearing loss is a known 
complication in comparison with bilateral SNHL which is very 
rare (1, 2). 

Hearing loss due to mumps can present in three different ways: 
complete unilateral, partial unilateral, and bilateral complete 
SNHL. The bilateral complete SNHL is the rarest form, with only 
22 cases until 1957. Very few cases have been reported since 
then (7, 8). Hiromi et al. described the incidence of hearing loss 
in their prospective study as being from 0.5 to 5.0 per 100,000 
cases of mumps in 2008. This incidence in Japan was reported 
because immunization had not been a routine practice at that 
time, while in Belgium an outbreak in 2004 occurred due to 
vaccine failure (5, 9, 10). The primary route of viral invasion 
to the cochlea is hematogenous, and hearing loss may occur 
at any time before, during, or after the course of a mumps 
infection (3, 11). In our cases, the hearing loss occurred after 
the course of the disease was subsiding, within the third and 
fourth day, respectively. The pathophysiology of hearing loss 
due to mumps is thought to be by direct invasion of the cochlea 
damaging the organ of Corti, the cochlear nerve myelin sheath, 
and degenerating the stria vasicularis, tectorial and Reissner’s 
membrane (4, 12, 13). Tanaka et al. experimentally confirmed 
that mumps-related deafness is caused by the degeneration of 
the organ of Corti (12, 14). Even asymptomatic or mild mumps 
infection can cause hearing impairment (5). Many treatment 
strategies have failed to restore hearing, and there is no 
treatment proven to be effective for sudden SNHL. However, 
a trial of steroidal therapy has been implemented recently.  
Intratympanic steroidal injection has become more popular 
in recent years. This method delivers more concentrations of 
steroids to the affected tissue, as well as treating patients with 
vasodilators, anticoagulants, and hyperbaric oxygen therapy 
(15). Shinya et al. reported that 36 patients with SNHL due to 
mumps received steroidal therapy and only one patient showed 
improvement (3). In our cases, steroidal therapy was initiated 
immediately after the recognition of hearing loss. However, 
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after hearing loss has occurred due to viral etiology, the 
retrieval of hearing using medical therapy is considered remote. 
The prognosis for patients with profound SNHL is very poor 
apart from cochlear implantation surgeries, which achieved 
good results regarding speech and sound perception in patients 
who do not have central nervous system damage involved 
(3, 16). Our patients would have to go overseas to receive a 
cochlear implant. Failure of treatment in our patients may also 
be related to the severity of cochlear damage that occurred in 
both cases. Informing the children and their guardians that the 
damage was going to be permanent with no further resources 
available for hearing retrieval, e.g. cochlear implantation, and 
counseling them about this sudden unexpected complete 
hearing loss at this age with all its upcoming difficulties and 
quality of life challenges, was a very traumatic period for both 
of them, their families, friends and for the working staff as well. 
It is difficult to know the actual number of cases of mumps-
related deafness in Yemen since the outbreaks can trigger such 
conditions. The majority of hearing loss is unilateral profound 
or mild to moderate hearing loss. Therefore, many patients, 
especially children, may not have otologic symptoms severe 
enough to warrant medical attention for further assessment 
and diagnosis. These two cases underline the importance of 
immunization and the effect of wars on developing countries.

CONCLUSION

When SNHL occurs due to mumps it is likely to be permanent 
regardless of treatment. Mumps induced SNHL is preventable, 
as vaccination alone could prevent outbreaks. The social 
and psychological cost of hearing loss is a significant matter 
and for that reason, stakeholders in Yemen should consider 
implementing both vaccine programs and cochlear implant 
centers.

Informed Consent: Parents agreed and gave written consent 
to the publication of this study.

Peer Review: Externally peer-reviewed.

Author Contributions: Conception/Design of Study- A.A.B.; 
Data Acquisition- A.A.B., D.O.; Drafting Manuscript- A.A.B., 
D.O.; Critical Revision of Manuscript- A.A.B., D.O.; Final 
Approval and Accountability- A.A.B., D.O.; Material or Technical 
Support- A.A.B., D.O.; Supervision- A.A.B.

Conflict of Interest: The authors have no conflict of interest 
to declare.

Financial Disclosure: The authors declared that this study has 
received no financial support.

REFERENCES

1. Kawashima Y, Ihara K, Nakamura M, Nakashima T, Fukuda S, 
Kitamura K. Epidemiological study of mumps deafness in Japan. 
Auris Nasus Laryn 2005;32(2):125-8. 

2. Sara SA, Teh BM, Friedland P. Bilateral sudden sensorineural 
hearing loss. J Laryngol Otol 2014;128(S1):S8-15. 

3. Morita S, Fujiwara K, Fukuda A, Fukuda S, Nishio SY, Kitoh R, et al. 
The clinical features and prognosis of mumps-associated hearing 
loss: a retrospective, multi-institutional investigation in Japan. Acta 
Otolaryngol 2017;137(sup565):S44-7. 

4. Unal M, Katircioglu S, Karatay MC, Suoglu Y, Erdamar B, Aslan 
I. Sudden total bilateral deafness due to asymptomatic mumps 
infection. Int J Pediatr Otorhinolaryngol 1998;45(2):167-9. 

5. Hashimoto H, Fujioka M, Kinumaki H, Kinki. Ambulatory pediatrics 
study group. An office-based prospective study of deafness in 
mumps. Pediatr Infect Dis J 2009;28(3):173-5. 

6. Galazka AM, Robertson SE, Kraigher A. Mumps and mumps 
vaccine: a global review. Bulletin of the WHO 1999;77(1):3.

7. Everberg BG. Deafness following mumps. Acta OtoLaryngol 
1957;48(5-6):397-403.

8. Dikici R, Candan B, Sarisakaloğlu T. Hearing loss due to the mumps: 
case report and review. Türk Sağlık Araş Derg 2022;3(2):62-7. 

9. Vandermeulen C, Roelants M, Vermoere M, Roseeuw K, Goubau 
P, Hoppenbrouwers K. Outbreak of mumps in a vaccinated child 
population: a question of vaccine failure? Vaccine 2004;22(21-
22):2713-6.

10. Ishikawa T, Ichimura K. An epidemiological study on deafness in 
patients with mumps. Practica Otorhinolaryngol 2004;97(4):285-90.

11. Bitnun S, Rakover Y, Rosen G. Acute bilateral total deafness 
complicating mumps. J Laryngol Otol 1986;100(8):943-5. 

12. Schreiber BE, Agrup C, Haskard DO, Luxon LM. Sudden 
sensorineural hearing loss. Lancet 2010;375(9721):1203-11.

13. Mizushima N, Murakami Y. Deafness following mumps: the possible 
pathogenesis and incidence of deafness. Auris Nasus Laryn 
1986;13:S55-7.

14. Tanaka K, Fukuda S, Suenaga T, Terayama Y. Experimental 
mumps virus-induced labyrinthitis: immunohistochemical and 
ultrastructural studies. Acta Otolaryngol 1988;105(sup456):98-105. 

15. Dallan I, De Vito A, Fattori B, Casani AP, Panicucci E, Berrettini S, et 
al. Intratympanic methylprednisolone in refractory sudden hearing 
loss: a 27-patient case series with univariate and multivariate 
analysis. Otol Neurotol 2010;31(1):25-30.

16. Noda T, Kakazu Y, Komune S. Cochlear implants for mumps deafness: 
two paediatric cases. J. Laryngol Otol 2015;129(S2):S38-41.


