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Abstract: 
Introduction: GJB2 mutations are reported as the most common genetic factor involved in sensorineural 
hearing loss. The enlargement of the vestibular aqueduct represents the most frequent inner ear malformation 
seen in people with sensorineural hearing loss occured in early childhood. The association of these two 
impairing conditions is considered very rarely.   
Methods: We present a case of a 9 years old girl, diagnosed with assymetric sensorineural hearing loss due to 
the fluctuations of hearing in the best ear, which induced periodically communication difficulties.  
Results: The audiological subjective and objective assessments showed in last 5 years a stable profound 
deafness on the left ear and different hearing thresholds, from severe to profound, on the right ear. Despite of the 
good results with hearing aid on the right side, the instability of the hearing with often periods of impossibility 
of communication, recommended the cochlear implantation on the opposite ear. The fluctuating nature of the 
hearing loss raise the issue of differential diagnosis of causes. The imagistic results (MRI and CT scan) sugest a 
bilateral enlarged vestibular aqueducts  with no other inner ear abnormalities. The genetic tests showed a 
biallelic GJB2 mutation. In this special case, the recommended cochlear implantation offered to the patient the 
necessary constant hearing for communication.  
Conclusions: Fluctuating sensorineural hearing loss in children is a condition that may damage the 
communication and language acquisition. The ensurence of a constant auditory input in these situations requires 
cochlear implantation in the most damaged ear. This case presents a rare combination of two causes that can 
cause deafness. In this situation is almost impossible to determine the exact etiology of the disease. 
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INTRODUCTION 

Hearing loss is the most common birth 
defect and also the most frequent 
sensorineural disorder, affecting about 1 in 
500 newborns1. The cause of hearing 
impairment are diverse, but the most 
frecquently identified causes of pediatric 
sensorineural hearing loss (SNHL) are 
divided in 3 categories: infectious, 
anatomic and genetic. The most common 
infectious cause is congenital 
cytomegalovirus. The most common 
anatomic findings are the presence of 

enlarged vestibular aqueducts and other 
inner-ear anomalies. The most frequent 
genetic causes are mutations in the gap 

connexin 26 protein2 . 
 
 MATERIAL AND METHODS 

We present a case of a 8 years old girl, 
without family antecedents of hypoacusia,  
full-term born without any neonatal 
intercurrence, who adressed to our ENT 
and Audiological  Departament for 
bilateral postlingually hearing loss. The 
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history of the case includes periods of 
different auditory levels, especially on the 
right ear. According to the age of the child, 
the audiological assessments were made 
either by subjective tests as free field 
audiometry and pure tone audiometry 
(PTA) as well as objectives: auditory 
brainstem responses (ABR), auditory 
steady state responses (ASSR) and 
otoacoustic emissions. After she was 
provided with hearing aid on the right ear, 
was used also the aided free field pure tone 
audiometry for the monitoring of the 
hearing fluctuations. After the second 
hearing evaluation, the auditory thresholds 
proved by ABR and ASSR showed a 
profound deafness on the left side and 
severe hearing loss on the right ear.  
 
RESULTS AND DISCUSSIONS 

At 3 years old the child was tested in 
free field, with binaural audition and she 
was diagnosed with moderate 
sensorineural hearing loss. When the girl 
was 5 years old a complete audiological 
assassment was made. At that evaluation, 
the otoacoustic emissions were bilaterally  
absent and the objective tonal tresholds 
profile identified by BERA, with insert 
phones, were around 60 dBnHL on the 
right ear, stimulating by rarefaction click 
and no response was detected in 100 
dBnHL on the left ear. The ASSRs on the 
right ear were noted at approximately 95 
dB  for the frequencies of 500 and 1000 
Hz, 60 dB for 2000Hz and no response in 
4000 Hz, while on left side no auditory 
steady-state responses were identified. 
After this tests she received hearing aid on 
the better ear. 

After 6 months her average aided 
hearing was 32 dB with good speech 
recognition.  At that time the ASSRs were 
repeated, and a progression of the hearing 
impairment to profound hearing loss on 
the right side was observed. Following to 
this event, the hearing aid was adapted to 
the new hearing levels, with good results. 
After another 6 months, the girl came to 
audiological department to complain about 
sudden hearing deterioration in her right 
fitted ear. She had the average tonal 
threshold 115 dB unaided and 77.5 dB 
aided. Considering the last 2 years 
auditory events, one ear completely lost 
and the other one with significant 
fluctuations of the hearing, was evaluated 
the indication of the cochlear implantation 
on the deaf ear in order to provide a stable 
and continuous auditory stimulation. Of 
course was took in account the possibility 
of partial recovery of the audition on the 
nonimplanted ear, but a completely 
opposite scenario could be happen through 
the progressive degradation on the best 
ear. The girl could benefit from both ears 
by bimodal stimulation (cochlear implant 
and opposite conventional hearing aid) in 
the first condition or, she might be 
possible to need a new cochlear implant 
device on the other ear in the second one. 
Because of this hearing degradation and 
the impossibility of communication was 
recommended the cochlear implantation 
on the opposite ear. 

Not only for diagnostic but also for 
implantation were performed paraclinical 
investigations. The imagistic results (MRI 
and CT scan) sugested a bilateral enlarged 
vestibular aqueducts  with no other inner 
ear abnormalities and the genetic tests 
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showed a biallelic GJB2 mutation. Anti-
neutrophil cytoplasmatic antibody 
(cANCA), perinuclear antineutrophil 
cytoplasmatic antibody (pANCA), 
antimithocondrial antibodies, rheumatoid 
factor were all negative. 

The surgical intervention was 
performed at 6 years of age. In 6 months 
after implantation she achieved average of 
27.5 dB on the implanted ear. The hearing 
was improved on the right ear (aided ear), 
her average with conventional hearing aid 
being 46dB. 

One year after implantation, she 
achived implant aided average threshold 
22,5 dB over four frequencies and average 

threshold 32.5dB on contralateral ear. In 
the meantime the patient acused 
fluctuations of the hearing on the right 
side, but the communication was not 
damaged due to the maintainance of the 
very good tonal and speech perception 
performancies with the cochlear implant. 
Two years after implantation we have 
noticed that the deterioration of the right 
ear continued, no auditory perception 
being detected with hearing aid. On the 
other hand, the patient achived implant 
aided average threshold of 17.7 dB over 
four frequencies (Fig. 1,2,3,4). 

 
 

 

 
 

 
 

 

 

Fig. 1 Audiometries (PTA and 
ASSR) on the right side 

 Fig. 2 ASSRs on the left ear 

 
 

 
 

 
 
 

 

Fig. 3 Free field audiometry 
with hearing aid 

 Fig. 4 Free field audiometry with the 
cochlear implant 

 
Enlarged vestibular aqueduct (EVA) 

is the most common congenital 
abnormality found in imaging studies with 
SNHL (in up to 32%)3. Its prevalence has 
been estimated at 1%-14% in people with 
SNHL4,5. The criterias for CT scan usually 

considered to define an enlarge vestibular 
aqueduct are a diameter larger than 1.5 
mm in the midpoint, or more than 2 mm in 
the external operculum5. It usually occurs 
in early childhood, less commonly in 
adolescense, and occasonally in adulthood 
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6. EVA may result in sudden, fluctuating 
or progressive hearing loss, SNHL being 
the most commonly type found. 

Variants of GJB2 gene account for up 
to 50% of cases of autosomal recessive 
nonsyndromic hearing impairment, which 
makes GJB2 the gene most frequently 
associated with this condition.  

Until now, it has been reported that 
temporal bone abnormalities are extremely 
rare in patients with GJB2 mutations. 
Studies with large series are showing 
temporal bone abnormalities associated 
with this mutation, including enlarge 
vestibular aqueduct as one of the most 
frequent7. 
CONCLUSIONS 

It is considered very important, in 
fluctuating sensorineural hearing loss, to 
follow a strict and periodic audiological 
evaluation in order to adapt the treatment. 
It is mandatory to test each one ear, 

altough the cause is the same, behavier 
could be different for each ear. The regular 
assesment should evaluate not only the 
evolution of the ears, but also their benefit 
with the hearing aid. 

It is important to maintain a continuu 
and constant auditory input in order to 
offer to the patient the necessary hearing 
for a good communication. 

If usually, the patients with hearing 
loss owing to GJB2 mutations experience 
an progressive and constant hearing 
impairment2, in this case the fluctuating 
nature of the hearing could be assumed to 
the second etiological cause, enlarged 
vestibular aqueduct. The particularity of 
the case consists in association of two 
different factors for hearing loss. A 
complex audiological assessment could 
relieve varied etiological factors, so as in 
the presented case. 
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