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Michel‘s aplasia is the total absence of inner ear
structures associated with other skull base anomalies,
and is usually bilateral with a genetic origin due to
new mutations, inherited as an autosomal dominant
trait. We report a patient with total absence of inner
ear structures only on the left side and associated
abnormal course of jugular vein suggesting a sporadic
origin of this entity as well.
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Failure of development of the otic placode prior to 18-
28 days stage results in complete membranous and
osseous labyrinthine aplasia, referred as Michel’s

aplasia which classically is expected to be bilateral and has
genetic links. We report a case which had all the features of
Michel’s aplasia and moreover, it was unilateral and sporadic
in origin.

Case Report

A psychologically normal 32 year-old female with
profound left sensorineural hearing loss was referred for
evaluation of ear discharge of one year duration. No facial
or external ear malformation was seen. Speech development
and scholastic achievements were normal. There was no
family history of any abnormality. Abdomen and pelvic
ultrasound was normal. Otorhinolaryngeal examination
showed bilateral chronic suppurative otitis media. Her two
children were normal.

Her computerized tomographic (CT) scan of temporal
bone showed absence of inner ear structures and the jugular
bulb (Figure 1 a & b) on the left side. On both sides the
internal acoustic meatus was well developed and middle
ear structures were normal. The course of the facial nerve

canal was unremarkable. Magnetic resonance imaging (MRI)
(Figure 2a) confirmed CT findings and also showed
aberrant left jugular vein coursing outside along the skull
base (Figure 2b).

Discussion

Michel first described a rare condition in the autopsy
report of an 11-year-old deaf and mute boy characterized
by bilateral absence of differentiated inner ear structures in
1863,1 with resultant  anacusis.These anomalies are rare
and result from a complete or partial failure of development
of the inner ear structures during the first four weeks of
embryonic life. Michel’s aplasia differs from Michel’s
dysplasia in that developmental arrest occurs in the latter,
which explains some development of the semicircular canal
and vestibule.2, 3

Michel‘s aplasia may be associated with skull base and
vascular anomalies: platybasia, an abnormal course of the
transverse sinus and jugular veins, and craniocervical
junction anomalies.1 In the hypoplastic petrous apex, areas
of sclerotic bone can be observed in the temporal bone,
and Michel‘s aplasia may mimic  labyrinthitis obliterans, a
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postinfective condition causing calcific and osseous
obliteration of the labyrinth and acquired deafness.4, 5

Flattening of the medial middle ear wall due to absence
of development of the oval and round windows is the most
characteristic diagnostic feature of Michel’s aplasia2, 4 and
was seen in this case.

The normal function of the seventh nerve indicates that
development of the facial nerve is independent of
development of the inner ear. Despite the close association
between the middle ear and the subarachnoid spaces,
Michel’s aplasia is not  associated with a higher risk for
meningitis, as there is no communication between the two.

The identification of Michel‘s aplasia is of paramount
importance in patients being assessed for possible cochlear
implant surgery because in Michel‘s aplasia the absence
of the inner ear rules out the possibility of any cochlear
implantation.The benefit of vibrotactile devices in Michel‘s
aplasia has previously been  reported.6 External sound may
be directly transmitted to the brain stem by the facial nerve
or by bone conduction. Despite the inner ear and cochlear
nerve aplasia, the cochlear nuclei may be functional, as
previous experimental work has reported.6  In this case the
patient had severe sensory-neural hearing loss on the left.

Conclusion

Unilateral Michel‘s aplasia is an uncommon congenital
inner ear anomaly defined by the absence of inner ear
structures. Associated skull base anomalies should be
identified, as they can lead to potential complications,

especially if a surgical procedure of the middle ear is
considered.

The occurrence of bilateral inner ear aplasia in two
siblings suggests a genetic origin due to new mutations,
inherited as an autosomal dominant trait.6 In addition, the
isolated and unilateral occurrence as in our patient suggests
a variant of Michel‘s aplasia of sporadic origin. Michel‘s
aplasia rules out the possibility of any cochlear implant.
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Figure 1: CT scan of Temporal bone, a) inner ear
structures seen only on the right, b) absent jugular bulb
on the left side.

Figure 2:  a) MRI confirmed CT findings, b) MRI showed
aberrant left jugular vein coursing outside along the skull
base.
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