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Clinical Implication of Inner Ear Anomaly in Cochlear Implantation

Joong-Wook Shin, M.D.l, Mee Hyun Song, M.D.z, Hee-Nam Kim, M.D.z,
Jung Ha Kwack, M.D.", Ho-Ki Lee, M.D.?

with inner ear malformation, We retrospectively reviewed of 110 cochlea im-

plant cases from 2002 to 2005. Eighteen patients with known inner ear mal-
formations determined on computed tomography (CT) or temporal magnetic reson-
ance image. Patients were grouped based on cochleovestibular anomaly as follows :
hypoplastic cochlea (n=1), incomplete partition (n=6), isolate enlarged vestibular
aqueduct (n=4), semicircular canal anomaly (n=2) and narrow internal auditory
canal (IAC) (n=5) were identified.

Cerebrospinal fluid (CSF) leaks through the cochleostomy were encountered in
3 of 18 patients. The specific type of inner ear malformation determined by CT fa-
iled to predict an intraoperative CSF leakage. All CSF leaks were controlled intrao-
peratively with temporalis muscle plugs or fascia.

Facial nerve anomaly was identified in 2 of 18 patients and was associated with
narrow IAC and lateral semicircular canal agenesis. There were no postoperative
facial nerve palsy, meningitis and revision surgery.

In terms of audiologic performance, patient with inner ear malformations may
perform very well except patients with narrowing of the internal auditory canal.
We performed cochlear implant in patients with narrowed IAC who have residual
hearing approved by ASSR (n=4) or parent’s report (n=1). But, three of them
failed to response with a sensation of sound. Two of them only hear the loud
environmental sound. (10(1) : 20-26, 2006)

ABSTRAGCT T 0 assess the audiologic and surgical outcomes for cochlear implant patient

KEY WORDS : Cochlear implant - Malformation - Cochleovestibular anomalies.
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Fig. 1. Inner ear anomaly (A : incomplete partition. B : cochlear hypoplasia. C :
vestibular aqueduct. E, F : narrow internal auditory canal) .
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Table 1. Inner ear anomaly

Anomaly No

Common cavity
Cochlear hypoplasia
Incomplete partition
Isolate EVA

Narrow IAC

SCC dysplasia

EVA : enlarged vestibular agueduct, IAC : internal au-
ditory canal, SCC : semicircular canal

N 00 A O~ — O

Table 2. Surgical finding

Finding No

Perilymph gush out
Facial nerve anomaly
Incomplete insertion
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Fig. 2. Monosyllabic open set discrimination (CH : co-
chlear hypoplasia, IP : incomplete partition, EVA : en-
larged vestibular aqueduct, SCC dysplasia : semicir-
cular canal dysplasia) .
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Table 3. Auditory performance

Fa/de] FAR

(Z=2A)) 7 7¢ IT-MAIS CAP
IP-1 F/4y 12 mon 40 7
IP-2 F/2y 12 mon 37 5
IP-3 F/2y 24 mon 40 7
EVA-1 F/4y 45 mon 40 7
EVA-2 F/3y 36 mon 40 6
EVA-3 F/3y 12 mon 37 5
SCC dysplasia-1 F/2y 12 mon 0 1
Narrow IAC-1 F/2y 12 mon 0 0
Narrow IAC-2 M/2y 8 mon 0 0
Narrow IAC-3 F/3y 9 mon 0 1
Narrow IAC-4 M/2y 12 mon 0 0
Narrow IAC-5 F/3y 19 mon 0 1

IP : Incomplete partition, EVA : Enlarged vestibular ag-
veduct, SCC dysplasia : semicircular canal dyspalsia,
IT-MAIS : Infant-Toddler-Meaningful Auditory Integro-
tion Scale, CAP : Category of auditory performance
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Table 4. L{0|= &=f0| Q= 2HAte| S
. . Audiology Inner ear
Patient Site Nerve
(ASSR threshold) Anomaly
1 Rt 105 Aplasia of SCC VCN Aplasia
Lt 105 Aplasia of SCC VCN Aplasia
2 Rt 115 Dysplastic SCC VCN Aplasia
Lt 105* Dysplastic SCC VCN Aplasia
3 Rt Not done Aplasia of SCC VCN Hypoplasia
Lt Not done Aplasia of SCC VCN Aplasia
4 Rt 100 None VCN Aplasia
Lt 100 None VCN Aplasia
5 Rt 105 None VCN Aplasia
Lt 105 None VCN Aplasia

ASSR threshold : average of 500, 1,000, 2,000, 4,000 Hz threshold, NR : No response, VCN : vestibulocochlear nerve,
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