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HRCT-BASED PREDICTION FOR COCHLEAR IMPLANT
OUTCOMES OF CASES WITH INNER EAR AND INTERNAL
AUDITORY CANAL MALFORMATIONS

Hiroshi Yamazaki,'® Sho Koyasu,? Saburo Moroto,! Rinko Yamamoto,' Tomoko Yamazalq ' Keizo Fup—
wara,! Kyo Itoh,? Yasushi Naito!?

'Department of Otolaryngology, Kobe City Medical Center General Hospital; *Department of Radiology, Kobe
City Medical Center General Hospital; 3Institute of Biomedical Research and Innovation, Kobe, Japan

Introduction

Inner ear and internal auditory canal (IAC) malformations account for approximately 20-35% of congenital
sensorineural hearing loss? and an increasing number of children with inher ear and/or IAC malformations
underwent cochlear implantation. According to Sennaroglu’s classification of inner ear malformations, which
is the most widely accepted, the inner ear malformations are divided into labyrinth aplasia, cochlear aplasia,
common cavity (CC), incomplete partition type I (IP-I), type II (IP-II), and type III (IP-III), cochlear hypo-
plasia type I (CH-I), type Il (CH-II), and type I1I (CH-III), and large vestibular aqueduct syndrome (LVAS).}?
This classification is essential to investigate the etiology of the inner ear malformations, but with respect to
predicting cochlear implant (CI) outcomes, it might not be enough, because it does not include IAC malfor-
mations such as natrow IAC (NIAC) and hypoplasia of the bony cochlear nerve canal (HBCNC). These IAC
malformations are highly associated with cochlear nerve deficiency (CND), which has a negative impact to
CI outcomes.*?

The purpose of this study was to establish a new CT-based categorization which is s1mple and includes
both inner ear and IAC malformations for predicting CI outcomes.

Materials and methods

Between 2004 and 2010, 98 subjects who were under 20 years old underwent cochlear implantation at Kobe
City Medical Center General Hospital. Among them CT revealed that 24 subjects had inner ear and/or TAC
malformations at the imaplanted side.

We evaluated inner ear and JAC malformations at the implanted side based on CT findings. Sennaroglu’s
classification was used to classify inner ear malformations and the IAC malformations were classified into
NIAC and HBCNC. NIAC was diagnosed when the maximum diameter of the IAC was less than 2 mm.
The width of the bony cochlear nerve canal (BCNC) was evaluated at the mid-portion between the base of
the modiolus of a cochlea and the fundus of the IAC on axial images. When the diameter of the BCNC is
less than 1.5 mm, it is diagnosed as HBCNC.> CND was diagnosed when a cochlear nerve (CN) appeared
smaller than the facial nerve on the parasagittal MR imaging.

We categorized inner ear and IAC malformations into four groups by two criteria: (1) the presence or
absence of a bony modiolus in the cochlea; and (2) the diameters of JAC and BCNC. In this categorization,
both Group 1 and Group 3 have a bony modiolus in the cochlea, while Group 2 and Group 4 lack this com-
ponent. Both IAC and BCNC are normal in Group 1 and Group 2, but NIAC or HBCNC was observed in
Group 3 and Group 4. Sennaroglu’s classification of inner ear malformations clearly discriminates between
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