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e Pneumovax

23-valent polysaccharide vaccine
FDA 1983: not <24mths
Not effective for AOM (Straetemans 2004)

e Prevnar

7-valent conjugate vaccine (80% of invasive disease)
FDA 2000: invasive infection and AOM

e Prevnar 13

6 extra serotypes (92% of invasive disease)
FDA Feb 2010
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e AAP & CDC recommendations

all children: 4 doses PCV13
CI children:

e complete PCV7 or PPSV23 1 dose PCV13
e <2 doses of PCV7 2 doses PCV13
e complete PCV13; >2 yrs PPSV23
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e Haemophilus influenzae type B
HIb vaccine recommended <5 years age

e Meningococcus
no increased risk
no additional vaccination
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Prevention of Meningitis in

Pediatric Cochlear Implantation
James A L, Ramsden J D, Trimble K D, Papsin B C. “INPLANT
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Objective
To investigate the rate of meningitis following cochlear implantation and factors
which may alter its occurrence.

Introduction
Meningitis can arise from middle ear infection by direct transmission as shown in
Figure 1. Cochlear implantation may increase patient susceptibility to meningitis
by as much as 30 times, to 1 case per 724 person years, particularly with an intra-
cochlear positioning device.2® Damage to the modiolus from traumatic insertion
may contribute.# Causative bacteria include Streptococcus pneumoniae,
Meningcococcus and non-typable Haemophilus influenzae.

Figure 1: Schematic representation of

routes of spread between middle ear Figure 2: Axial CT scans of Coch’s
and meninges. (1) Tegmen tympani; (2) (above) and Phelp’s (below)
Trans-labyrinth, especially if abnormal deformities , showing thin bony
cochlea (eg figure 2); (3) Cochlear or plate between cochlea and internal
vestibular aqueduct or Hyrtl’s fissure. auditory meatus (IAM) (light arrow)

(EAM & IAM = external & internal and continuity between cochlea
meatus; ET = Eustachian tube). Modified ~ and internal auditory meatus (dark
from Phelps’ arrow).

Study Design
Single center, consecutive case review of 711 cochlear implant insertions over 20
years to identify episodes of post-implantation meningitis, risk factors for acquiring
meningitis and factors thought to help prevent meningitis.
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Figure 3: Number of cochlear implantations per year,
categorized by age of patient at time of implantation

Results

600 children aged 7 months to 18 years received cochlear implants (Nucleus
device; Cochlear Corporation) (Figure 3). 93 underwent bilateral implantation and
21 had re-implantation procedures. Median follow up was 4.1 years with a total of
3476 years of implant use.

No of meningitis have occurred as a consequence of cochlear implantation at our
center to date.

One case of meningitis occurred from acute otitis media (AOM) with a cochlear
implant in the contralateral ear. The implanted ear was healthy with a dry, patent
tympanostomy tube in situ.

Prevalence of factors considered likely to impact on development of post-
implantation meningitis were:

«  Abnormal cochlea 15% of cases

«  Meningitis-induced hearing loss 4% of cases
(i.e. pre-implant meningitis)

« Age at implantation <2 years 30% of cases
(peak age at risk of AOM)

«  Prophylactic antibiotics 100% cases
(cefazolin iv 24 hours then cephalexin po 1 week)

«  Pneumococcal vaccination routine since 2003

« Meningococcal vaccination routine since 2004

«  Cochleostomy through bone 100% cases
(no round window insertion)

«  Cochleostomy closure 100% cases
(packing with temporalis fascia, see figure 4)

« Intra-cochlear positioning devices not used

Figure 4: Cochleostomy is
sealed tightly with several
small pieces of temporalis
fascia tucked in all around
the electrode array with a
fine pick.

Conclusions
To date, we have not seen meningitis complicating cochlear implant
insertion in our series of 3476 years of implant use.

Factors thought to protect against meningitis include:
- pneumococcal vaccination
- atraumatic electrode insertion
- careful sealing of the bony cochleostomy with fascia
- peri-operative antibiotics
- aggressive treatment of AOM.
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