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Management of acute mastoiditis in cochlear implanted children
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Abstract. Objectives: Discuss diagnosis and therapeutic management of acute mastoiditis in cochlear implanted children.
Methodology: This paper is a retrospective chart review of 280 cochlear implanted children operated on over a period
of 13 years [2003-2015]. Five patients developed acute mastoiditis and were included in this study. Their demographics,
clinical data and treatment were analysed.

Results: Five patientsdeveloped acute mastoiditis (1.78%). Two patients had a history of meningitis prior to implantation.
The average age of implantation was 39 months and the mean delay from implantation to mastoiditis was seven months.
Intravenous antibiotherapy was indicated in all cases. Post-auricular drainage and a myringotomy with tube insertion
were indicatedin one case. Recurrence was noted in two cases. Prolonged antibiotherapy was indicated in both cases, with
additional surgical drainage in one of these two patients. Recovery was observed in all cases.

Conclusion: Conservative management is suggested for acute mastoiditis in children with cochlear implants. Prolonged
antibiotherapy with drainage of frank abscesses may be crucial to control the infection. The main tools of prevention
remain close observation and early management of acute otitis in cochlear implanted children who are of an age at which

otitis media is particularly common.

Introduction

Mastoiditis is a common complication of acute
otitis media in early childhood.1 Its occurrence after
cochlear implantation is rare, with an incidence rate
ranging from 0.9% to 2%.2,3 In fact, over the last
two decades, due to the improvement ofcochlear
implant technology, surgery has become safer and
complications like mastoiditishave become rare.4
It, usually, occurs shortly after implantation and
within the first two years, with an average delay
of six months.1,3 There is no consensus on the
management of such a condition.

The potential risk of implant contamination
and the inherent risk of explantation make the
therapeutic decision difficult. In fact, when a
foreign body reaction occurs, drainage of abscesses,
administration of antibiotics and extraction of
the implanted material are recommended.’Such
a decision is not easy with respect to implanted
children who rely on their implants for speech
development and social integration. Acute
mastoiditis after cochlear implantation represents

a management dilemma, given the accompanying
social, emotional and economic issues. The aim of
this paper is to discuss the therapeutic management
of thisunusual complication.

Materials and methods

This paper is a retrospective review of 280 cochlear
implanted children operated on over a period of 13
years [2003-2015] in the Ear, Nose, and Throat of
Rabta Hospital in Tunisia Before implantation, all
children were vaccinated against S. Pneumoniae
and H. Influenzae. All patients were operated
on by the same surgeon, who had an extensive
experience with cochlear implantation. Unilateral
implantation was performed in all cases. Cochlear
approach was performed through mastoidectomy,
posterior tympanotomy and cochleostomy. Post-
operative antibioprophylaxis was carried out with
intravenous Ceftriaxone. All implanted children
were regularly followed up with in our department.
Five cases of acute mastoiditis were identified and
reviewed in detail. The diagnosis of mastoiditis was
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defined as the presence of post-auricular swelling
and erythema associated with a middle ear purulent
effusion.

Results

Of the280 implanted children, five patients
developed acute mastoiditis (incidence of 1.78%).
All of them had a post-auricular erythematous
swelling, with a subperiosteal abscess in two cases
(Patients 4 and 5 in Table 1).The average age of
implantation of these children was three years
and three months. Acute mastoiditis appeared
seven months after implantation [2-14 months].
Two patients had a history of meningitis prior to
implantation (Table 1). Bacteriology, performed
in two cases, pointed to staphylococcus Aureus in
one case (Patient 4 in Table 1) and was negative in
the second case (Patient 5 in Table 1). A computed
tomography (CT) scan was performed in only
one case (Patient 5 in Table 1) and revealed a
coalescent mastoiditis with a subperiosteal abscess
surrounding the implant.

Intravenous antibiotherapy was indicated in all
cases (Table 2). Ceftriaxone was indicated in three
cases associated to an Aminosid in two cases. One
patient was administered Amoxicillin-Clavulanate.
One patient, allergic to Penicillin, was administered
Azithromycin associated to an Aminosid. Mean
duration of antibiotherapy was 23.5 days [13-43
days].

Further surgical management, applied in one
case each, consisted on post- auricular drainage and
a myringotomy with tube insertion (Table 2).
Recurrence was noted in two cases. Prolonged
antibiotherapy was indicated in both cases with
surgical drainage in one patient (Table 3). Later
recovery was observed in all cases. No patient
required implant removal.

Discussion

The occurrence of mastoiditis in patients with
cochlear implant is concerning due to the
potential risk of implant colonization leading to
explantation. Biofilm formation seems to depend
on the post-implantation delay and the virulence
of the germ. In fact, the risk of contamination of
the device is the highest during the first few weeks
after implantation, and decreases later with the
formation of a fibrous capsule around the implant.®’
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Table 1

Epidemiologic characteristics of children with cochlear
implants complicated by acute mastoiditis

Patient | Ageof Actiology of Delay*
implantation | deafness
1 26 months Neonatal 4 months
jaundice
2 42 months Perinatal 7 months
infection (CMV)
32 months Post meningitis 14 months
4 24 months Congenital 2 months
72 months Post meningitis 8 months

*: Delay from implantation to infection

In our study,mastoiditis occurred during the first
year after implantation with an average delay of
onset of seven months.

On the other hand, infection with bacteria from
the group of Staphylococcus sp. and Pseudomonas
sp., which produce “slime”, could affect the
silicone of the implant. Thus, infection control
becomes uncertain and the risk of explantation is
obvious.?Usually, bacteriology pointed to Strepto-
coccus sp.and Haemophilus sp., which are
less aggressive for the implant.? In our study,
bacteriology was positive in one case and pointed
to Staphylococcus Aureus. Management of this
patient was the most difficult. Despite adapted
medical treatment and drainage, mastoiditis
recurred. Drainagewith prolonged antibiotherapy
was needed.

The clinical presentation of mastoiditis is uniform
with otalgia and post-auricular inflammatory
swelling with or without tenderness.” Fever had
been reported in 41% of patients * According to
Osborn et al., if a careful physical exam revealed
a typical presentation, imaging may not be required
for diagnosis.® According to Raveh et al., a CTscan
is indicated when intracranial complications are
suspected or to assess treatment failure, given the
high risk of radiation and the associated imaging
artifacts.® In our study, the clinical presentation was
typically suggestive of mastoiditis. Even if a CT
scan was performed in only one case in our study,
we think that it should be performed systematically
in order to look for other intracranial complications,
such as sigmoid thrombosis, and to appreciate the
position of the cochlear implant and the electrode
guide before a potential surgical treatment.
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Bacteriology results and treatment protocols in cochlear implanted patients with mastoiditis

Patient Surgical treatment Bacteriology Antibiotherapy
1 No No IV:Ceftriaxone: 7 days
Oral: Amoxicillin-Clavulanate: 8 days
2 No No IV: Ceftriaxone + Amikacyn: 5 days
Oral: Amoxicillin Clavulanate: 8 days
3 No No IV: Amikacyn: 5 days
Oral: Azithromycin: 7 days
4 Surgical drainage Staphylococcus Aureus IV: Amoxicillin Clavulanate: 18 days
Myringotomy + PET Negative IV: Ceftriaxone: 15 days
Gentamycin: 5 days
Oral: Amoxicillin Clavulanate: 10 days
Table 3
Management of patients with recurrent mastoiditis
Patient Number of recurrence(s) Delay Surgical drainage Antibiotherapy
3 1 5 weeks No IV: Ceftriaxone: 15 days
4 2 2 weeks No IV:Amoxicillin Clavulanate: 25 Days
1 week Yes IV: Ceftriaxone: 15days
Amikacyn: 5 days
Oral: Amoxicillin Clavulanate: 10 days

Due to its low incidence, few studies have
discussed management of acute mastoiditis
in cochlear implanted children and consistent
treatment remains controversial.'® Historically,
authors have argued that severe mastoiditis requires
implant removal in order to control infection.’
Our work demonstrates that this course should be
exceptional. Successful control of the infection was
reported with only the administration of intravenous
antibiotics, with infrequent recourse to surgery.>

All previous authors recommend an early
broad-spectrum intravenous antibiotherapy. As in
our study, Ceftriaxoneis widely prescribed in the
literature.*® According to Zawawi et al., intravenous
antibiotherapy should be continued for at least
seven days, followed by three weeks of oral relay.
Intravenous Cefiriaxone was administered for a
duration ranging from three days to six weeks. All
patients who were treated with fewer than 10 days
of intravenous Cefiriaxone received oral antibiotics
for up to three weeks.? Raveh et al. recommend
prescription of either Ceftriaxone and Clindamycin
or Vancomycin, for 7-10 days, followed by oral
antibiotics, depending on the culture results, for 10-
14 days.® In our study, Cefiriaxone was prescribed
in three cases anddmoxicillin Clavulanatein one
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case. Azythromycin associated with Amykacin was
prescribed to a patient with a history of allergy
to penicillin. In this particular case, mastoiditis
recurrence occurred, may be because of the limited
effect of macrolides on the pathogens implicated in
mastoiditis. Successful treatment was later noted
after a prescription of Ceftriaxone. The mean
duration of antibiotherapy in our study was 16 days.

Surgical treatment of mastoiditis in implanted
children is mandatory when associated witha
subcutaneous abscess.” According to Raveh et
al., the fear of intracranial extension and possible
infection involving the device prompted such an
aggressive approach. The surgery rate reported
in the literature ranged from 14.3% to 60%.
However, we argue that a conservative approach,
involving an incision and drainage of the abscess,
is usually all that is needed. In our study, drainage
was indicated in one case involving a recurrent
frank subperiosteal abscess.

The application of a myringotomy and pressure
equalizing tubes (PET) remains controversial.
They are systematically indicated by some authors
to rapidly relieve mastoiditis presenting without
a frank post-auricular abscess but with pus in the
middle ear.'** However, others believe that this
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could facilitate infection by germs more aggressive
towards the cochlear implant, by communicating
the external auditory canal with the middle ear.? In
our study, a myringotomy and PET insertion were
performed in one case involving a painful bulging
tympanic membrane.

Even when infection recurred, as in our study,
prolonged antibiotherapy with drainage of recurrent
abscesses may be sufficient to control the infection.
In the literature, the rate of explantation following
acute mastoiditis is very low, ranging from 0 to
2.3%.° Even if the infection is eradicated, the only
indication of explantation is a malfunction of the
device. In a review of 43 cases of mastoiditis
reported in the English literature, Zawawi et al.
recorded only one case of explantation.’

Prevention is the best way to avoid mastoiditis
and the risk of intracranial extension of the
infection. Some authors have promoted the use
of an alternative surgical approach for cochlear
implants, such as the suprameatal approach which
obviates the need for a mastoidectomy."'* However,
no evidence of a lower complication rate was
reported between the classic mastoidectomy and
suprameatal approaches."

The main tools of prevention remain close
observation and early management of acute
otitis in cochlear implanted children who are
of an age at which otitis media is particularly
common. Antibiotic treatment is suggested
whenever acute otitis media is suspected in order
to prevent progression of the infection.”? Cochlear
implantation continues to be a reliable and safe
procedure, with a low risk of severe complications
when performed by experienced surgeons. These
patients need lifetime observation to facilitate their
care if complications occur.”

Conclusion

Conservative management is suggested for acute
mastoiditis in children with cochlear implants.
Prolonged antibiotherapy with drainage of frank
abscesses may be crucial to control the infection.
The main tools of prevention remain close
observation and early management of acute otitis
in cochlear implanted children who are at risk for
otitis media.
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