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Diagnostic Imaging of Congenital Malformations of the Inner Ear
~ These malformations are not so rare ~

Kazutoshi Fujita

Department of Radiology, Kanagawa Children’s Medical Center

Abstract | Most causes of congenital sensorineural hearing loss are membranous malformations
in which the bony architecture of the inner ear is normal. About 20% of patients with congenital

sensorineural hearing loss have bony inner ear malformations, which are recognized by radiological

imaging. 'l

he classification of bony inner ear malformations proposed by Jackler et al in 1987 has been

accepled and widely used. According to the development of radiological imaging modalities and cochlear

implantations, Sennalogu et al proposed a new classification for inner ear malformations in 2002. This

paper summarizes the dilferences ol each classification and outlines of the new classilication. Although

the new classification did not include the large vestibular aqueduct syndrome or semicircular canal

dvsplasia, these abnormalities are also explained in this paper.
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Table 1 Classification of congenital malformations of the inner ear

A. With absent or malformed cochlea

1. Complete labyrinthine aplasia (Michel deformity) : no inner ear development
2. Cochlear aplasia : no cochlea, normal or malformed vestibule and semicircular canals
8]

3. Cochlear hypoplasia

small cochlea bud, normal or malformed vestibule and semicircular canals

4, Incomplete partition (Mondini deformity) © small cochlea with incomplete or no interscalar
septum, normal or malformed vestibule and semicircular canals

W

. Common cavity deformity : cochlea and vestibule form a common cavity without internal

architecture, with normal or malformed semicircular canals

B. With a normal cochlea
1. Vestibule-lateral semicircular canal dysplasia
2, Lnlarged vestibular aqueduct
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Table 2 New classification for cochleovestibular
malformations

1. Michel deformity
2. Cochlear aplasia

3. Common cavity delormity

4. Incomplete partition type |
5. Cochlear hypoplasia

6. Incomplete partition type Il

1. Michel deformity : Complete labyrinthine
aplasia” (Fig.1)
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3. Common cavity deformity (Fig.2)
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4. Incomplete partition type I :

Cystic cochleovestibular malformation (Fig.3)
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5. Cachlear hypoplasia (Fig.4)
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6. Incomplete partition typell :
Classical Mondini deformity (Fig.5)
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Fig.1

3-year-old girl with profound right sensorineural

hearing loss

a-c . Axial CT scan shows absence of inner ear
structure. The medial wall of the middle
ear is flattened (arrow}. Coronal CT scan
shows normal differentiation of the incus.
(Courtesy of Dr. K. Nozawa, Department
of Radiology, Saitama children’s medical
center, Saitama, Japan)

Fig.2 7-year-old girl with profound right sensorineural hearing loss
a.b: Axial CT scans show cochlea and vestibule as a common featureless cavity
without differentiation (arrow). Posterior semicircular canal is hypoplastic (double-

arrows). Right inner ear canal is small (arrowhead).
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Fig.3 2-year-old girl with profound bilateral sensorineural hearing loss
A axial CT scans show “figure 8" appearance of incomplete partition type I (arrow).
Appearance is due to dilated but separate cochlea and vestibule (arrowhead). Axial CT
scan shows bilateral incomplete partition type 1.

Fig.4

4-year-old boy with profound left sensorineural
hearing loss

A axial CT scan shows small cochlea without
internal structure (arrow). Vestibule is of almost
normal size.
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Vestibule-lateral semicircular canal dysplasia®'”
(Fig.6)
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Fig.5

7-year-old boy with profound left sensorineural
hearing loss

a-c . Axial CT scans show cochlear dysplasia

with apical turn dysmorphism and modu-
lar deficiency (arrow).
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Fig.6 1-year-old boy with right mixed hearing loss
a-c: Axial CT scans show dilated vestibule fused to lateral semicircular canal (arrow).
Superior and posterior semicircular canals are normal. A coronal CT scan shows
bone covering oval window (arrowhead).

Fig.7 4-year-old boy with progressive sensorineural hearing loss
a : An axial CT scan shows enlarged veslibular agueduct (arrow) and modular deficiency
(arrowhead).
b: An axial T2-weighted image shows the large endolymphatic sac with intradural
(arrow) and intraosseous components (arrowhead).
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