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Introduction

Cochlear implantation is generally performed by the way 
of mastoidectomy with posterior tympanotomy and cochle-
ostomy or round window approach followed by insertion of 
electrode into the cochlea.1) Although this surgical method may 
be relatively easily performed, alternative methods were intro-
duced to reduce the surgical risk such as facial nerve palsy.2-5) 
Among those, the suprameatal approach (SMA) was devel-
oped as one of the alternatives to the conventional approach in 
1999 by Kronenberg.4,6,7) The middle ear is exposed from the 
external auditory canal (EAC), providing wide exposure of the 
promontory and cochleostomy site. The electrode is introduced 
into the cochlea via suprameatal tunnel bypassing the mastoid 
cavity.4,6-8)

The SMA has some concerns regarding the angle of inser-
tion into the scala tympani because there is no direct vision 
into the scala tympani and the possibility of inducing electrode 

insertion trauma.9,10) Although considering of these disadvan-
tages, SMA has indications in narrow facial recess, an anteri-
orly located facial nerve and an ossified cochlea.8) We have 
experienced a case of cochlear implantation using this ap-
proach in a case with severely contracted mastoid cavity and 
suggest an additional indication of SMA in the procedure of 
cochlear implantation. 

Case Report

A 13-year-old-girl was referred to our clinic for evaluation 
of candidacy for a cochlear implantation. Her parents found 
that her hearing was impaired when she was 1 year old and bi-
lateral sensorineural hearing loss was confirmed. Since then, 
she has been wearing bilateral hearing aids (Sumo DM, Oti-
con, Denmark), and her hearing loss progressed thereafter. Past 
medical history was not noticeable except for the history of bi-
lateral strabismus surgery, and there was no family history of 
hearing loss. Physical examination revealed normal tympanic 
membranes (TM) at both sides, and pure tone audiogram show-
ed bilateral profound hearing loss of about 95 dB. Additional 
audiologic tests including auditory brainstem response and oto-
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acoustic emission showed no responses to test stimulus. The 
open-set sentence recognition score was 6% and speech per-
ception test using sentence materials showed marked limita-
tions of daily conversation without visual cue that was appli-
cable to categories of auditory performance (CAP) score 2 
(response to speech sound). There was no evidence of inner 
ear anomaly in the imaging studies including magnetic reso-
nance imaging and computed tomography of temporal bone 
(TBCT). Bilateral prominent sigmoid sinus with contracted 
mastoid cavity was observed in the TBCT (Fig. 1). As both sides 
of cochlea were radiologically intact, mastoids were sclerotic 
and the auditory functions were similar, cochlear implantation 
was planned on the right side for easy manipulation. Although 
the presence of a prominent sigmoid sinus was noted preoper-
atively, it was not considered to be a obstacle for conventional 

approach. However, during the operation, posterior tympanot-
omy could not be made due to the prominent sigmoid sinus 
and only a small antrostomy could be made. Instead of trying 
to make a posterior tympanotomy, we used a modified SMA. 
After making a well for the receiver-stimulator, a tympanome-
atal flap was elevated and a cochleostomy site was made at the 
promontory antero-inferiorly to the round window. The elec-
trodes array (Harmony, Advanced Bionics Corp., Valencia, 
CA, USA) were introduced to the mastoid antrum, lateral to 
the short process of incus, to the middle ear cavity and the full-
length was successfully inserted into the cochleostomy site 
(Fig. 2A-C). Intraoperative radiography showed well-posi-
tioned electrodes at the right cochlea (Fig. 2D) and the results 
of intraoperative impedance test and neural response imag-
ing were successful for all 16 electrodes. The tympanomeatal 

Fig. 1. Preoperative temporal bone 
computed tomography showed pro-
minent sigmoid sinus (arrows) caus-
ing contracted mastoid cavity. A: Ax-
ial view. B: Coronal view.
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Fig. 2. Intraoperative findings (right 
ear). A: Prominent sigmoid sinus was 
observed in a contracted mastoid ca-
vity (asterisk). B: Cochleostomy was 
made via external auditory canal. C: 
Electrode was introduced through the 
antrum and full insertion was made. 
D: Postoperative transorbital view 
shows correct positioning of the elec-
trode array in the right cochlea.
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flap was placed back, and EAC was packed with small pieces 
of gelfoam. Gelfoam was removed at 3 weeks postoperative-
ly, and the TM was well-healed at that time. 

However, at 2 months of follow-up, a small perforation was 
found at the posterior part of TM without a sign of infection, 
and the electrode was observed to be in contact with the TM 
(Fig. 3A). Subsequently, transcanal tympanoplasty was per-
formed with cartilage reinforcement to cover the electrode. The 
TM was healed uneventfully (Fig. 3B), and maintained with-
out trouble. The CAP score improved to 5 (understand com-
mon phrases, no lip-reading) and open-set sentence recogni-
tion score improved to 90% at 2 years postoperatively. 

Discussion

 Conventional technique using mastoidectomy with poste-
rior tympanotomy has been performed worldwide for cochle-
ar implantation since its first introduction in 1961 by House.1) 
However, drilling through the facial recess, bordered posteri-
orly by the mastoid segment of the facial nerve and anteriorly 
by the chorda tympani, can endanger the facial nerve and the 
chorda tympani.4) Due to the risk of facial nerve palsy, although 
being rare and temporary, alternative surgical methods have 
been introduced so far.2,3,5) Among these, the suprameatal ap-
proach eliminates the need for mastoidectomy and posterior 
tympanotomy which is performed in a safe distance from the 
facial nerve, and shortens the surgical time.4,6-8,11) The middle 
ear is exposed through a postauricular incision and elevation 
of the posterior skin of EAC. The direct access to the middle 
ear provides a wider exposure of the promontory and better lo-
calization of the cochleostomy site.6,7,10,11) 

In spite of these advantages, SMA also has several draw-
backs. Recently, many surgeons attempt to reduce the risk of 
damage to the interior structure of the cochlea. But it is diffi-
cult to observe the procedure of insertion along the basal turn 
in SMA because the axis of visualization is different to the 

course of insertion.10) Furthermore, a round window approach 
is difficult to perform with this approach.11) Another concern 
is the relatively steep insertion of the electrode, which increas-
es the risk of kinking and rotation of the electrode. This may 
possibly lead to ruptures of the basal membrane and a loss of 
residual hearing.10) However, despite these assumptions, many 
studies report the electrode insertion process to be smooth with-
out resistance.4,8) 

SMA could be one of the useful options in case of narrow 
facial recess, an anteriorly located facial nerve and an ossified 
cochlea.8) The wider exposure of the promontory enables eas-
ier manipulation of the surgical instruments, which makes this 
approach more suitable for cases with ossified cochlea that re-
quire extensive drilling of cochlear duct.7) Another indication 
of SMA is patients with CHARGE syndrome which is charac-
terized by choanal atresia, colobomatous microphthalmia, heart 
disease, hearing loss, and mental retardation. Many CHARGE 
syndromes have anatomic malformations including aberrant 
course of the facial nerve and such anomalies make the surgi-
cal procedures more challenging and dangerous.12) The SMA 
is safer when important surgical landmarks (i.e., lateral semi-
circular canal and incus) are absent or aberrant course of the 
facial nerve is encountered.12) Additionally, as in the presenting 
case, SMA can be useful in cases with severely-contracted mas-
toid cavity where posterior tympanotomy could not be made. 
Instead, the round window could be accessed through the an-
trum and the tympanic cavity.

The original SMA employs a small hole at the superior wall 
of EAC without mastoidectomy for the route of electrode.7) 
However, in this case, electrode was entered through antros-
tomy which is similar to modification of SMA by Postelmans, 
et al.11) This modification could be performed in cases of a low-
lying dura which presents an obstacle to the creation of the su-
prameatal tunnel.

As observed in the presenting case, if the electrode array 
contacts the TM after the insertion, perforation may easily oc-

Fig. 3. TM findings with a small pos-
terior perforation 2 months postoper-
atively. A: The electrode was visible 
posterior to the perforation. B: Well-
healed TM after 1 month later of ty-
mapnoaplsty with cartilage reinfor-
cement. TM: tympanic membranes.A B
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cur. Therefore, it is recommended to cover the posterior part 
of TM with autologous cartilage to prevent the complication. 
In summary, the SMA is one of the useful surgical methods 
that can be used alternatively in cases where the conventional 
posterior tympanotomy approach is difficult to be performed. 
The indication of this method may include narrow facial re-
cess, anteriorly located facial nerve, ossified cochlea and se-
verely-contracted mastoid. It would be helpful for cochlear 
implant surgeons to get familiar with this approach. 
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