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Fully implantable hearing device in isolated congenital
external ear canal atresia

izole konjenital dis kulak yolu atrezisinde tamami implante edilebilen
isitme cihazi uygulamasi

Hakan Tutar', Veysel A. Savag’, Biilent Giindiiz, Yildirnrm A. Bayazit'

'Department of Otolaryngology, Faculty of Medicine, Gazi University, Ankara, Turkey
*Division of Audiology, Department of Otolaryngology, Faculty of Medicine, Gazi University, Ankara, Turkey

Abstract

Aural atresia is the congenital malformation of the ear characterized by
partial or complete atresia of the external ear. Our aim is to show the
effectiveness of the MET Fully-Implantable Ossicular Stimulator
(FIMOS) Carina® in the treatment of hearing loss with auricular atre-
sia. In this case, we experienced The MET Fully-Implantable Ossicular
Stimulator (FIMOS) Carina® to the patient who has bilaterally congen-
ital external ear canal atresia for rehabilitation of hearing loss. In post-
operative sixth month audiological test the mean functional gain in a
four frequency pure-tone average was approximately 39 dB HL. The
capacity of the Carina® MET ossicular stimulator to provide appropri-
ate gain relative to the degree of hearing loss indicates that the device
may be a viable treatment for patients with agenesis of external audito-
ry canal and severe malformation of the middle ear.
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Aural atresia is the congenital malformation of the ear char-
acterized by partial or complete atresia of the external ear
canal, which is generally associated with malformations of
the auricula and middle ear. It may be an isolated disorder
or a component of a complex syndrome like Pierre Robin,
Francesschetti and Goldenhar affecting multiple organs and
systems.” The incidence of the external auditory canal atre-
sia is one per 8000-10,000 births," and unilateral atresia is
seven times more common than bilateral atresia.”’ In most
of these patients, they suffer from a conductive hearing loss
with an air-bone gap of 50 to 60 dB.” Defective language
development as a consequence of hearing loss, congenital

Ozet

Dis kulak yolu atrezisi, dis kulak yolunun kismi veya tam gelisim de-
fekti ile karakterize bir konjenital malformasyonudur. Calismamizda-
ki amacimiz MET Fully-Implantable Ossicular Stimulator (FIMOS)
Carina® ile tadavi edilen bilateral aural atrezi olgusunun sonuglarmi
tartismakur. Bilateral konjenital aural atrezisi olan isitme kayipl has-
ta tamamu implante edilebilen MET Fully-Implantable Ossicular Sti-
mulator (FIMOS) Carina® ile tedavi edilmistir. Hastanin postoperatif
6. ay odyolojik degerlendirilmesinde saf ses odyometrisinde ortalama
39 dB HL kazanci saptanmistir. Carina® MET kemikcik zincir uyari-
mu ile yeteri kadar isitme kazanci saglamus olup, bilateral aural atrezi-
si olan kisilerde tedavi amagli kullanilabilinir.

Anahtar s6zciikler: Carina®, dis kulak yolu atrezisi, isitme kaybz, ta-
mami implante edilebilen isitme cihaz.

cholesteatoma and especially physicosocial problems due to
cosmetic deformity are the main problems of aural atresia.”

In the treatment of hearing loss with external ear canal
atresia, BAHA and osseo-integrated implants are being used
in developed countries. The MET Fully-Implantable
Ossicular Stimulator (FIMOS) Carina® is a middle ear
device that has a difference from the semi implantable
devices in that all components of the device are placed
under the skin. So this fully implantable middle ear device
brings up many advantages such as no visible external com-
ponents and allowing swimming, sportive activities.”
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Fully implantable hearing device in isolated congenital external ear canal atresia

Case Report

A 44-year-old woman suffering bilateral hearing loss applied
our department with the complaint of ineffective hearing
device. She had been using a conventional bone conduction
hearing device on her left ear for 25 years. On physical
examination, both auriculas were normal but there was atre-
sia in the external ear canal bilaterally. On computed tomog-
raphy of the temporal bone, bilateral external ear canals were
atresic and bilateral middle and inner ear structures were
normal (Fig. 1). The mean preoperative air conduction was
90 dB in right ear and 95 dB in the left ear while the mean
preoperative bone conduction was 26 dB and 37.5 dB on
right and left ears respectively. The speech discrimination
score was 40% on right and 24% on left ear. A control test
performed with bone conduction hearing aid yielded 41 dB
functional gain on the right ear. Under general anesthesia
we performed the procedure on the right ear with retroau-
ricular incision slightly behind retroauricular sulcus. We
performed cortical mastoidectomy and entered into mastoid
antrum. We saw the short process and body of incus and
head of malleus. The arm of the mounting bracket of the
device was modified to perfectly place the device on the
incus body. The mounting bracket was then fitted securely
to the mastoid cortex using bone screws. The tip of the
transducer was fitted on the incus body. The other external
components of the device composed of battery, signal
processor, magnet, microphone and receiver coil was placed
under the temporooccipital skin. After getting optimum fit-
ting results from the device we finalized the surgical proce-
dure (Fig. 2). The perioperative period was uneventful. In
postoperative sixth month audiologic evaluation was per-
formed to the patient. Preoperative and postoperative
thresholds were shown in Fig. 3. Preoperative and postoper-
ative speech discrimination was 40%; indicating that there
was no iatrogenic hearing loss due to surgical trauma. In
postoperative sixth month audiological test, the mean free
field pure tone thresholds with Carina® was 31 dB HL (500
Hz, 1000 Hz, 2000 Hz, 4000 Hz) while preoperative was 70
dB HL (Fig. 3). There was 39 dB functional gain in operat-
ed ear with Carina®. In addition speech discrimination was
increased from 40% to 68% in the quiet field. Also increased
from 28% to 48% in the noisy field when the signal/noise
ratio was equal to 10.

Discussion

In general, otological microsurgery should be considered the
main treatment option for conductive hearing loss.
Nevertheless, in cases of severe congenital deformities such
as aural atresia, surgical treatment proves to be difficult even

Fig. 1. Preoperative computed tomography view of right ear.

Fig. 2. Intraoperative view of the right ear. The transducer was positio-
ned in the body of incus.
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when performed by the most expert surgeons. Atresiaplasty
requires excellent judgment and advanced skills.
Atresiaplasty is relatively lengthy and carries a very small risk
of facial nerve injury and sensorineural hearing loss. Meatal
stenosis and recurrent infection are fairly common.” Failure
of complete closure of the air-bone gap following atresi-
aplasty may be corrected with a conventional hearing aid or
BAHA.

In fact, in a series of 93 patients with bilateral aural atre-
sia treated with reconstructive surgery (for a total of 100
operated ears) Chang et al.” reported a mean residual air-
bone gap of 30 dB HL; Digoy and Cueva” reported a mean
residual gap of 23 dB HL, and Declau et al.” reported that
the auditory threshold after surgical reconstruction was no
better than 25-30 dB HL even in the mildest malforma-
tions. Cosmetic is generally good for atresiaplasty.

BAHA fixture placement is relatively rapid and simple,
but two surgical stages are required for young children with
thin skulls. Cosmetic is not ideal with a visible metal abut-
ment and a snap-on hearing aid. Hearing results are usual-
ly excellent for BAHA with an expected air-bone gap of only
16-18 dB HL.” BAHA complications include occasional
loss of the fixture from infection, and fairly common surgi-
cal site infections with flap thickening that may require revi-
sion surgery.” The patient must also be careful to avoid
trauma to the BAHA site, which may result in loss.

Until now, treatment modalities for congenital aural
atresia were bone-conducting hearing aids, either conven-
tional with a head-band or arc- or bone-anchored with a
screw, or a special tympanoplasty, the so-called atresia oper-
ation. Carina® is an ossicular stimulator which is the more
recent version of the implantable devices. It is used in reha-
bilitation of moderate to severe sensorineural and mixed
type hearing loss. It is also possible to use a fully implantable
hearing aid such as Carina® for patients with congenital
aural atresia.

This surgical procedure with placement of the tip of
transducer to the incus presents no unusual challenge or dif-
ficulty, because this procedure is the same as that used for
middle-ear implantation of Otologics MET.

Tringali et al."” implanted the Carina® in a patient suf-

fering conductive hearing loss due to Franceschetti syn-
drome. There was bilateral external ear atresia and ossicular
malformation. They have placed the implant transducer
into the stapedotomy window. Hearing improvement was
29 dB HL on pure tone audiological evaluation."” Siegert et
al.” implanted Carina® in 5 external ear atresia patients with
ossicular malformations. The transducer was connected to

156 Journal of Medical Updates

Frequency (Hz)
0 500 1000 2000 4000
1 1 1 1
20 .
40
60

NN

\\_.
100 ~—

Hearing level (dB)

120

——Preoperative right
ear air conduction

Preoperative right
ear bone conduction

Postoperative right
ear air conduction

Postoperative right —*—Preoperative free

—®—Postoperative free
ear bone conduction field thresholds

field thresholds
with Carina

Fig. 3. Preoperative and postoperative audiological evaluation of right
ear and free field thresholds.

the malformed malleus-incus complex in two patients simi-
lar to the technique used to connect it to the incus in
patients with normal middle ears. In three patients they
used a special basket prothesis to connect the transducer to
stapes. The mean hearing improvement was 35 dB HL.

In this case we implanted a fully implantable middle ear
hearing device Carina® for a patient with hearing loss due to
isolated congenital external ear canal atresia. As conclusion
the fully implantable active middle ear implant, Carina®
could be a new alternative for the rehabilitation of hearing
loss in congenital aural atresia with better cosmetic results.
Further studies are needed to support our results as well as
long term follow-up.
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