Check for
updates

CASE REPORT |

J Audiol Otol 2017;21(3):152-155

pISSN 2384-1621 / elSSN 2384-1710
https://doi.org/10.7874/ja0.2017.00206

Blind Sac Approach Using Silastic Block for Cochlear
Implantation in Patients with Cholesteatoma

Ah-Ra Lyu' and Yong-Ho Park®®

'Department of Medical Science, College of Medicine, Chungnam National University, Dagjeon,
“Department of Otolaryngology-Head and Neck Surgery, College of Medicine, Chungnam National University, Dagjeon,
°Brain Research Institute, College of Medicine, Chungnam National University, Daejeon, Korea

Received  August 1,2017
Revised August 22, 2017
Accepted  August 22,2017

Address for correspondence
Yong-Ho Park, MD, PhD
Department of Otolaryngology-Head
and Neck Surgery,

College of Medicine,

Chungnam National University,
282 Munwha-ro, Jung-gu,

Dagjeon 35015, Korea

Tel +82-42-280-7697

Fax +82-42-253-4059

E-mail parkyh@cnu.ac.kr

Introduction

Cochlear implantation (CI) in patients with chronic ear in-
fection such as chronic suppurative otitis media or cholestea-
toma can be done either through a single stage or multi-staged
operation [1-3]. The foremost issue for these patients is hear-
ing rehabilitation via successful implantation of a device with
no risk of recurrent infection that may lead to explantation of
the device. A non-infective or infection free ear is mandatory
before CI and to achieve this, many surgeons prefer subtotal
petrosectomy with mastoid obliteration and closure of the ex-
ternal auditory canal (EAC) [4,5]. However, some patients who
underwent this surgery needed additional surgical procedures
to retrieve the mastoid cavity obliteration materials such as ab-
dominal fat or large temporalis muscle flap. Some were also
dissatisfied with the cosmetic outcome after EAC closure.

We herewith report several cases of patients with cholestea-
toma who received CI via a blind sac approach without EAC
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Cochlear implant (Cl) surgery in cholesteatoma is challenging because of the risk of residu-
al or recurrent infection. Although CI could be done with subtotal petrosectomy in single or
staged surgery, this surgery needed additional surgical procedures to obliterate the mas-
toid cavity. This paper describes a new surgical technique for Cl surgery in cholesteatoma
without external auditory canal closure.
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closure and discuss the advantages of our method.

Case Report

A 51-year-man presented with bilateral hearing loss and re-
peated otorrhea on the left ear. He lost his hearing from the
right ear since childhood. He has been using a hearing aid on
the left ear for over 20 years. He started to notice decreasing
benefits from the hearing aid on the left ear since 2 years ago.
Hearing levels of both ears were almost out of scale. Otoscop-
ic examination revealed that the state of the canal wall down
mastoidectomy in both ears showed total adhesion with cho-
lesteatoma. High resolution CT (HRCT) scans revealed re-
curred cholesteatoma in the left ear (Fig. 1). A staged CI sur-
gery of the left ear was planned.

After the canal wall down mastoidectomy, all of the middle
ear mucosa was removed and the Eustachian tube was blocked
with bone dust and bone wax. In order to create enough neo-
tympanum for the staged CI, a tympanomeatal flap obtained
from the anterior wall of the EAC was elevated as far laterally
as possible and about a 1.5x1.0 cm round shaped silastic
block was positioned in the middle ear (Fig. 2). The mastoid
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cavity was obliterated with retroauricular musculoperiosteal
flap. Additional cartilage slices which were harvested from
cavum conchae and temporalis muscle fascia were then posi-
tioned layer by layer with repositioning of the EAC skin (Fig.
3A).

Upon confirmation that wound healing has completed af-
ter the primary surgery (about 2 months after the primary
surgery), a HRCT scan was done and revealed thick soft tis-
sue density containing the musculocutaneous flap and carti-
lage slices on the mastoid and the lateralized tympanomeatal
flap in the left ear (Fig. 4). The staged CI surgery was then
done via retroauricular approach with elevation of the mus-
culocutaneous flap over the mastoid. After silastic block re-
moval, the CI was done through a round window approach and
the middle ear cavity was then obliterated using the surround-

ing soft tissues and cartilage slices that were created during the

Fig. 1. High resolution computed tomography showing the state
of the canal wall down mastoidectomy (white arrow) with new
bone formation (asterisk) and severely atelectatic and adhesive
ear drum in the left ear.

Fig. 2. Design of the silastic block (about 1.5 cm in width and 1 cm
in height) that was used to create a neo-tympanum for the staged
cochlear implantation.
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primary surgery. The electrode was also covered with the same
cartilage slices followed by repositioning of the thick mastoid
cavity flap (Fig. 3B).

Three patients with cholesteatoma underwent blind sac sur-
gery with silastic block without EAC closure. There was no
evidence of infection and electrode exposure after more than
2 years of follow up since the staged CI surgery (Fig. 5).

Discussion

When a CI surgery in chronic ear disease is needed, surgeons
should be seriously aware of infection because uncontrolled or
recurred infection can lead to wound infection which can re-
sult in the need for device explantation [3,6,7]. Regardless of
the presence or absence of cholesteatoma, a clean and tolera-
ble tympanum and mastoid cavity is mandatory before co-
chlear implantation.

A single stage CI surgery may be done successfully in ears
without active infection and without cholesteatoma [1-3].
The primary goal of surgery in ears with active infection is the
eradication of infectious foci and making the ear condition
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Fig. 3. Schematic illustration of surgery. Upon positioning of the
silastic block, the mastoid was obliterated with retroauricular mus-
culoperiosteal flap, cartilage slices, temporalis muscle fascia and
lateralized external auditory canal skin flap (A). Staged cochlear
implantation procedure after removal of the silastic block (B). EAC:
external auditory canal.
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Fig. 4. High resolution computed tomography showing thick soft
tissue with silastic block in the left mastoid and tympanum at 2
months after the primary surgery (asterisk).

Fig. 5. Otoscopic finding of patient at 26 months after the staged
cochlear implantation showing clear cavity without infection and
no electrode exposure.

conducive (tympanum and mastoid) for implantation. These
would be better and safely achieved through staged CI sur-
gery than a single stage surgery [1,3,8].

CI in cases with cholesteatoma should be managed very
carefully because a number of patients with cholesteatoma
have accompanying infection. Moreover, the potential of an
existing biofilm to induce repeated infection even in cases of
cholesteatoma without active infection is very real [9,10]. Many
patients with cholesteatoma have Eustachian tube dysfunction
which resulted in post-operative reperforation or severe re-
traction and adhesion of the eardrum. Although there were re-
ports of single stage CI surgery bypassing the mastoid cavity
[11,12], a subtotal petrosectomy with EAC closure would be
a good option for CI surgery in cholesteatoma [3-5,13-15].
Even with this surgery, there were several reports of choleste-
atoma recurrence or break down of the EAC closure [1]. Fur-
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thermore, when the surgery is done with EAC closure, the
detection of cholesteatoma recurrence can be difficult and addi-
tional surgery will be needed to retrieve the materials used for
mastoid obliteration. Some patients were also dissatisfied with
the cosmetic result because of the EAC closure.

We designed a surgical technique without EAC closure that
required the creation of a suitable neo-tympanum and of an
adequately sized thick mastoid skin flap to avoid electrode ex-
posure. A silastic block was used to prevent retraction or ad-
hesion of the ear drum and to create a neo-tympanum that is
needed for the staged CI surgery. The silastic block was left
in situ and occupied the tympanum after the primary surgery
without developing any complication. It greatly aided in achiev-
ing a clean and adequate neo-tympanum. The fear of elec-
trode exposure when EAC closure was not done was resolved
via thick musculocutaneous flap and cartilage slices covering.

In conclusion, staged blind sac surgery with silastic block
without EAC closure can be another option for CI surgery in
patients with cholesteatoma.
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