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Abstract: It is well known that unilateral profound sensorineural hearing loss is 
caused by mumps; however, bilateral deafness is rare. Herein we report a case of 
bilateral profound hearing loss caused by mumps infection in a four-year-old boy. 
Labyrinthitis due to the mumps virus was suspected. His verbal understanding was 
poor, and he completely stopped talking. He was soon fitted with a hearing aid, but 
it proved insufficient. Thereupon, cochlear implantation was performed on his left 
ear. Six months after the operation, his speech perception and speech production 
were improved. In cases of bilateral profound hearing loss due to mumps infection 
conservative therapy is ineffective; therefore, cochlear implantation is recommend
ed. Vaccine coverage for mumps virus is also strongly recommended in Japan. 
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INTRODUCTION 

Mumps is a very common childhood illness, particularly in those parts of the 
world where specific immunization has not been introduced. Mild-to-moderate 
unilateral hearing loss is a well-known symptom, whereas bilateral profound hear
ing loss is very rarel). Herein we present a case of bilateral profound hearing loss 
caused by mumps infection. Based on the results of this case, we suggest that early 
surgical intervention using a cochlear implant is beneficial in preventing delays in 
speech and language development. 
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CASE REPORT 

A boy aged 4 years 2 months fell ill with a high fever, nausea, epigastralgia, and 
bilateral tender parotid swelling on February 24, 2006. His verbal understanding 
deteriorated, and he completely stopped talking on February 27. This sudden onset 
of deafness was noted by his parents. His quality of life was extremely low, and he 
could not be separated from his parents. He and his family experienced a very 
traumatic period. The child was brought to our hospital on March 2, 2006. 

He did not complain of either tinnitus or vertigo, and his bilateral tympanic 
membranes and external auditory canals were normal. Auditory steady state 
response (ASSR) at a sound pressure level of 110 dB was present at low frequencies 
(500 Hz, 1,000 Hz) in both ears, but was absent at high frequencies (2,000 Hz, 4,000 
Hz). On the basis of audiogram testing, bilateral hearing levels were found to be 
100 dB at high frequencies (Fig. 1). These audiological examinations confirmed 
bilateral profound sensorineural hearing loss. 

The child had no family history of sensorineural hearing loss. His development 
milestones in all fields were normal for the first four years of life. He had not 
received a mumps vaccination. 

Serum mumps-specific IgM and IgG antibody levels were found to be 18.50 
(Negative <0.8) and 29.80 (Negative <2.0), respectively, by the EIA method on 
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Fig. 1. Preoperative audiogram (March 14, 2006) 
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March 2, and 14.99 (Negative < 0.8) and 34.50 (Negative < 2.0), respectively, on 

March 14 (Table 1). Serum was negative fo r other 19M antibodies specific for 
viruses including varicella zoster, measles, rubella, and herpes simplex. It was 

concluded, on the basis of symptoms and antibody level, that his bilateral hearing 
loss was caused by a mumps infection. Mecobalamin was administered for 1 week, 

but his hearing did not recover. T hereafter , he was fitted with a hearing aid, but his 
hearing only recovered up to 80 dB, which was insuffic ient. On Apri l 24, he under
went cochlear implant surgery using a C1 24M cochlear implant device for the left 
ear (Cochlear Co. , Ltd, Australia) . As many platinum ring electrodes as possible 

were inserted into the cochlear (at least 28 platinum ring electrodes; Fig. 2). The 

sound processor was connected and turned on 2 weeks after the cochlear implanta

tion. The child was very agitated during the period of his hearing loss and his 

behavior changed abruptl y. However, when the individual channels were first 
switched on, he became very calm and was able to concentrate. Continuous use of 
the implant device was started, and after 6 months of cochlear implant rehabilita-

Table 1. Serum mumps-virus specific IgM and IgG 
antibody titers (normal range) 
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Fig. 2. As many electrodes as possible (24+4 platinum ring electrodes) were 
in troduced to the ta rget location (e lectrodes are indicated by an a rrow) 
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Fig. 3. Audiogram (aided sound-field thresholds using the cochlear implant device) 
(December 15, 2006) 

tion, he recovered hearing up to 26 dB by aided sound-field thresholds using the 
cochlear implant (Fig. 3), and his Infant-Toddler Meaningful Auditory Integration 
Scale (IT -MAIS) score was 83%. His speech ability improved and he showed better 
understanding of conversations. He was able to return to his former nursery school. 

DISCUSSION 

Sensorineural hearing loss is a well-known complication; however, as mumps
associated hearing loss is generally unilateral and occurs in patients aged between 
5 and 9 years, it is often not immediately recognized by the patients or their 
parents3). Nevertheless, for diagnosis, the temporal relationship between parotid 
swelling and hearing loss is important, and strict criteria for the diagnosis of 
mumps-associated deafness have been issued by the Acute Profound Deafness 
Research Committee (APDRC)2). The incidence of sensorineural hearing loss after 
mumps has been estimated at 0.05/1,000 cases!). Mumps was also found to be the 
etiological factor in 0.6% of hearing-impaired children in special programs in the 
USN) and in 1% of deaf mutes l ). The incidence of sensorineural hearing loss after 
mumps has been reported at between 1/30,000 and 1/2,000 cases4). 

On the basis of temporal bone histopathological examination, histological 
damage to the inner ear due to mumps has only been reported in two patients5•6). 
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Both showed atrophy and degeneration of the stria vascularis, tectorial membrane 
and organ of Corti, and also showed collapse of Reissner's membrane6). The 
pathology of mumps infections in the inner ear is confined to structures in the 
endolymphatic system of the cochlea, and has been designated as endolymphatic 
labyrinthitisS). 

A proof that mumps can be the cause of deafness was the successful isolation of 
the virus, in a single unique instance, from the perilymphatic fluid of the inner ear in 
a patient during the acute phase of mumps6). It was postulated that the virus 
penetrates the perilymphatic fluid in retrograde fashion via the cervical lymph nodes, 
then passes into the cerebrospinal fluid and hence into the perilymphatic zone6). It 
is clear that deafness is generally not associated with mumps meningitis since none 
among more than 50 children suffering from proven mumps meningitis were found 
to have hearing loss7). 

A therapeutic regimen for sensorineural hearing loss has been previously 
outlined8). Dextran is given to reduce blood viscosity and sludging, thereby improv
ing vascular perfusion. Steroids, heparin and papaverine have been recommended 
to improve oxygenation of the affected area. Hyperbaric oxygen has been used for 
the same purpose9). Bitnum et at. have instituted conventional methods for the 
intensive management of acute deafness to no avail4). In addition, they have 
attempted therapy in a hyperbaric chamber in an effort to improve oxygenation of 
the organ of Corti. This, too, has proved ineffective. In such instances, an inten
sive regimen of speech and family therapy is recommended by Towne10). 

In this case, we administered mecobalamin, but his hearing did not recover. 
Thereafter, he was fitted with a hearing aid; however, his hearing level only im
proved to 80 dB, which was regarded as insufficient. If profound sensorineural 
hearing loss is left untreated, it can lead additional delays in language development 
and dysarthria. Therefore, our patient underwent cochlear implant surgery, after 
which he showed hearing up to 26 dB. Thereafter his speech improved, and he has 
been able to return to his former nursery school. 

Conservative therapies such as the administration of steroids and vasodilators 
offer little help in cases of mumps-associated hearing loss. Hearing aids and speech 
training are very important for speech production after cochlear implantation. 
Therefore, it is necessary to diagnose bilateral profound sensorineural hearing loss 
associated with mumps infection and to surgically intervene with a cochlear implant 
as soon as possible. 

As the prevalence of mumps declines, there is a corresponding decline in 
mumps-associated deafness. We have re-examined the usefulness of mumps vacci
nation by clarifying the ratio of the incidence of mumps epidemics and mumps
associated deafness. In Japan, a voluntary mumps vaccination program began in 
1981 and parents have been allowed to choose a measles-mumps-rubella (MMR) 
vaccination instead of the monovalent measles vaccine used for routine immuniza
tion since April 1989. It was found that during the period from 1990 through the first 
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half of 1993, the number of mumps cases was low; however, nation-wide surveil
lance identified an incidence of approximately one case of post-vaccination aseptic 
meningitis per 1,000 (0.1%) persons receiving the MMR vaccination containing the 
Urabe mumps strainll), so the Japanese Ministry of Health and Welfare withdraw all 
domestically produced MMR in April, 1993. Thereafter, according to the Infections 
Agents Surveillance Report (IASR), the incidence of mumps increased. Since then, 
mumps epidemics have recurred, beginning in the latter half of 2000 and showing a 
large peak in 2001. The annual number of mumps-associated deafness cases was 
estimated to be 300 in 1987, 400 in 1993 and 650 in 2001 based on the findings of 
APDRC. The National Epidemiological Surveillance of Infectious Disease (NESID) 
estimated the annual number of mumps cases to be 61,547 in 1987, 92,240 in 1993 and 
254,711 in 2001, which confirms the correlation between the incidence of mumps and 
that of mumps-associated deafness. Aseptic meningitis caused by vaccination 
against mumps occurs as a complication in only about 1 case per 20,000-120,000 
(0.0008%-0.005%) vaccinationsI2). By contrast, the incidence of meningitis caused 
by natural infection is about 4-6%11). Based on data reported by WHO for the 
period up to April 1998, mumps vaccine is used in 23 of 25 (92%) developed coun
triesI3). Notably, mumps-associated hearing loss has nearly vanished in most 
developed countries with high vaccine coverage. An effective vaccination program 
would prevent the development of several hundred cases of mumps-associated 
deafness each year in Japan. If the patient herein reported had received a mumps 
vaccination, he would not have experienced bilateral profound sensorineural hearing 
loss due to mumps. Therefore, we strongly recommend vaccine coverage for the 
mumps virus. 
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