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Abstract

Meningitis, particularly bacterial meningitis, is a severe disease with serious complications, one of the
most significant being complete hearing loss, often affecting both ears. Therefore, early diagnosis and
treatment are of utmost importance to prevent such complications. Additionally, the early detection of
hearing impairment resulting from meningitis is crucial, as it can have severe effects on the cochlea.
Meningitis may lead to cochlear inflammation, followed by rapid ossification, ultimately rendering the
patient unable to benefit from any hearing devices, including the most powerful and efficient hearing
aids or even cochlear implants of any type.

Cochlear implantation for cases of severe to profound hearing loss due to meningitis is considered an
emergency procedure that must be performed immediately after diagnosis to ensure the best possible
outcomes. Delayed intervention may result in the inability to benefit from the implant due to cochlear
ossification, which complicates electrode insertion, regardless of the child's age.

The presented case is the youngest recorded patient to undergo cochlear implantation following bacterial
meningitis, which resulted in profound sensorineural hearing loss in both ears. CT scans revealed the
early stages of cochlear ossification. The procedure was performed within a few weeks of the onset of
meningitis and hearing loss diagnosis. The child, an Egyptian national, was fully sponsored by charitable
organizations in Kuwait.
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Case study background:

7 month old Egyptian infant, a product of full term pregnancy, twin pregnancy, C.S, birth
weight 2300 gm, has no family history of hearing loss, no history of consanguinity and not incubated.
There was no history of pre-natal, peri-natal, or post-natal factors. Hearing screening before discharging
the mother with her babies from maternity hospital were normal, that is pass both AABR & TEOAE.

At the age of 4months, The infant received vaccination (3rd October 2024). 3 weeks later he
developed fever for 3 days, 38°c followed by improvement after receiving antipyretic drug. One month
after he had recurrent attack of fever with vomiting, due to which he had been referred from polyclinic
to the hospital paediatric department. On examination, he was found to have neck stiffness and he started
to get an attack of convulsion. Lumbar puncture done which confirmed to be positive for streptococcal
bacterial meningitis.

One month later he developed hearing loss bilateral, due to which, he had been referred
immediately to ENT & Audiovestibular Departments.

Clinical audiological assessment showed no response to the environmental sound. Behavioural
test showed bilateral profound hearing SNHL, Diagnostic ABR chirp stimulus at 4KHz, broadband no
response, tone burst at 500 Hz showed no response, TEOAE diagnostic frequency specific showed no
response. Therefore, he had been diagnosed as bilateral profound SNHL, as a complication following
meningitis.

Preoperative Audi-logical test results:

FIGURE 1 TYMPANOGRAM

FIGURE 2ABR

FIGURE 3 ASSR
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Radiological results:

Urgent CT scan and MRI temporal bone done showed the following:

1.

2.

Brain images suggesting meningitis and bilateral cerebral sequelae of old insults as well as moderate
to marked communicating hydrocephalus.

MRI features are suggestive of labyrinthitis with evidence of labyrinthitis ossificans.

Evidence of right sided labyrinthine fistula noted between the lateral semicircular canal and right
middle ear cleft.

Evidence of dehiscence of the right sided superior semicircular canal and bilateral posterior
semicircular canals.

Partial erosion of the right sided tympanic portion of the facial canal bony boundaries.

Abnormal increased postcontrast enhancement of the right superior, lateral and posterior
semicircular canals on right side and basal turn of cochlea bilaterally

MRI and CT features could suggest right ear inflammatory changes with blunting of the right sided
scutum and partial erosion of the ossicular chain and right tegmen tympani noted yet no definite
MRI evidence of cholesteatoma.

Partial erosion of the right sided tegmen tympani, abnormal hyper enhancement of the right
vestibulocochlear nerve and left cochlear nerve denoting extension of the inflammatory changes.
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FIGURE 4 INFLAMMATORY PROCESS OF RIGHT MIDDLE EAR CLEFT AND MASTOID
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FIGURE 5 OSSIFIED RIGHT OVAL WINDOW NICHE.

FIGURE 6 PARTIAL OSSIFICATION OF LEFT OVAL WINDOW.
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FIGURE 7PARTIAL OSSIFICATION OF BASAL TURN OF RIGHT COCHLEA

FIGURE 8PARTIAL OSSIFICATION OF BASAL TURN OF LEFT COCHLEA
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Bilateral Cochlear Implantation Using MED-EL SONATA:

An immediate cochlear implant both sides were done after 5 days from the beginning of
diagnosis using MED-EL device, SONATA, + FLEX 28.

Operative steps: right postauricular incision, dissection of subcutaneous layer, elevation of
periosteum. Cortical mastoidectomy was done, congested oedematous mucosa and glue from middle
ear during cortical mastoidectomy was noted. Significant ossification was noted in right round window
niche. Modified round window technique and round window opened by drilling, insertion of electrode
was done. At mid turn of cochlea, there was mild resistance that was overcome by minimal forcible
insertion. Electrode was fully inserted.

Left side was slightly better, not congested mucosa and left round window niche ossification
was also noted. Same steps were done.

FIGURE 9RIGHT INTRAOPERATIVE OSSIFIED ROUND WINDOW

(LSC: lateral semicircular canal, in: incus, st: stapedial tendon, os RW:
ossified round window)
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Intraoperative tests result, impedance and ART:

Detailed operation notes showed that full insertion of the electrodes has been done and all
contacts were in the cochlea, drilled implant bed, single skin flap with 2.5mm, with hearing preservation
technique.

Intraoperative impedance test results showed to be good through all channels.

AutoART recording has been done, which showed accepted results as a meningitis complication.
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Initial Activation and Hearing Progress:

Switch on the devices was done 2weeks later, the impedance test was accepted both sides (left
higher than the right). ART test showed right better than left, which was more elevated thresholds in

most of the channels.

Four programs had been done of different levels, starting from low level increasing slowly in

steps for both sides.

Clinically, the infant started to respond to the high environmental sound with the first program
and kept under regular follow up every 3 weeks to check the response, which showed improvement
during regular follow up. First hearing threshold free field test showed to be in the range of moderately
severe for the right side, while severe level on the left side.
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FIGURE 12 FOLLOW UP IMPEDANCE AND ART RESULTS
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Conclusion:

The youngest age went through cochlear implant operation in Kuwait is 7months old, after
being diagnosed profound SNHL post bacterial meningitis.

Bacterial meningitis can be followed by profound SNHL especially the streptococcal and
Haemophilus influenza. Such complication needs an urgent interference as regard hearing loss
management, cochlear implant operation, due to rapid calcification of the cochlea, which starts within 4
weeks of the attack and can end up with complete calcification by end of 8 weeks. Inserting electrodes
in calcified cochlea is not an easy one to be done, as it needs drilling of the cochlea in order to be
inserted. In addition, if inserted the electrodes, the results of hearing threshold level and speech
discrimination post-switch on of the device will be poor and the patient will not properly benefit for the
cochlear implant.

As regard telemetry testing results, the impedance will be on the high side, T-level will show
to be on high level because of some ossification post meningitis.

Therefore, Meningitis cases especially the bacterial type, need to be immediately managed and
should be a rule that all post- meningitis cases to be investigated for hearing, in order to diagnose and
start intervention and management as an urgent procedure, whatever the age is. By this important
procedure we can avoid the serious complications of hearing loss post- meningitis, especially in
children the poor development of speech and language.
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