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CASE SUMMARY

A 6-year-old girl presented with a 3-
to 6-month history of sensorineural hear-
ing loss. Previous hearing exams were
normal.

IMAGING FINDINGS

A high-resolution, axial MR
T2-weighted image through the inter-
nal auditory canals (IACs) (Figure 1)
demonstrated normal appearance of the
right TAC, cochlea and partially visu-
alized the vestibule/lateral semicircu-
lar canal. The left IAC was normal in
appearance; however, the cochlear aper-
ture was blind-ending and the normal
inner ear structures were not identified.

High-resolution, sagittal MR
T2-weighted images through the left
IAC and right IAC (Figure 2) revealed
normal facial nerves, cochlear nerves,
superior vestibular nerves and inferior
vestibular nerves bilaterally. An axial
MR T1-weighted post-contrast image
through bilateral IACs (Figure 3)
showed a small focus of enhancement

in the area of the left vestibule, likely
representing granulation tissue.

DIAGNOSIS

Labyrinthine ossificans. The dif-
ferential diagnosis also includes laby-
rinthine aplasia, cochlear aplasia, and
cochlear otosclerosis.

DISCUSSION

Labyrinthine ossificans (LO) is a
condition in which the normal mem-
branous labyrinth becomes replaced by
fibrous and/or osseous tissue. A three-
stage classification has been proposed
for labyrinthitis: acute inflammatory,
fibroblastic, and eventual osseous for-
mation. LO consists of the fibrous and
osseous stages.! Spread of intracranial
infection to the membranous laby-
rinth is the most common etiology of
labyrinthitis/LO, with other routes of
infection including contiguous spread
from the auditory canal and hematoge-
nous. Less common etiologies include
trauma, tumor, prior surgery, vascular,

FIGURE 1. High-resolution, axial MR
T2-weighted image through the internal
auditory canals (IACs) demonstrates normal
appearance of the right IAC, cochlea and
partially visualized vestibule/lateral semicir-
cular canal. The left IAC is normal in appear-
ance; however, the cochlear aperture is
blind-ending and the normal inner ear struc-
tures are not identified (solid arrow).

inflammatory, and hematologic dis-
orders.!> When LO is associated with
bacterial meningitis, bilateral inner
ear involvement is common.! Patients
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FIGURE 2. High-resolution, sagittal MR T2-weighted images through the left IAC and right
IAC reveal normal facial nerves (red asterisks), cochlear nerves (white asterisks), superior
vestibular nerves (solid arrows), and inferior vestibular nerves (dashed arrows) bilaterally.

most often present with sensorineural
hearing loss of the affected side.
Temporal bone CT and MR with
high-resolution, T2-weighted imaging
of the middle ear are considered com-
plementary in diagnosis and evaluation
of LO. CT findings include ossifica-
tion within the middle ear structures,
including the membranous labyrinth,
semicircular canals and vestibule.
MR imaging is considered more sen-
sitive than CT for LO and can reveal
replacement of the normal fluid-filled,
T2 hyperintense structures of the inner
ear with intermediate and low sig-
nal.? Eventual atrophy of the cochlear
nerve can be seen in severe cases. With
MRI, initial changes of fibrosis can be
seen earlier than with CT. Post-con-
trast T1-weighted imaging can show
enhancement of inner ear with active
labyrinthitis, the precursor to LO.
Treatment of hearing loss attributed
to labyrinthine ossificans is typically
cochlear implantation; however, the
success of this procedure is determined
by the extent of the inner ear oblitera-
tion. Ossific changes of LO have been
documented as early as 4 weeks fol-
lowing infectious insult; thus, timely

diagnosis and intervention is recom-
mended to increase success rates of
surgery.? It is important for the inter-
preting radiologist to comment on
cochlear involvement as this may pre-
clude success with cochlear implanta-
tion.* Nevertheless, newer “drill-out”
cochlear implant surgical techniques
as well as auditory brainstem implanta-
tion have shown success in those with
complete cochlear ossification.*?

CONCLUSION

LO is due to chronic fibrosis/ossi-
fication of the membranous labyrinth
as a result of infectious/inflammatory/
traumatic insult, most commonly spread
from bacterial meningitis. Patients typi-
cally present with sensorineural hearing
loss on the affected side. These destruc-
tive changes can present as early as 4
weeks following initial insult.

CT and MR imaging are consid-
ered complementary in diagnosis of
LO, although MR is more sensitive
for detecting early fibrous changes in
the membranous labyrinth. The inter-
preting radiologist plays a vital role in
early recognition of these changes and
detailed description of the involved
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FIGURE 3. Axial MR T1-weighted post con-
trast image through bilateral IACs shows a
small focus of enhancement in the area of
the left vestibule (solid arrow), likely repre-
senting granulation tissue.

structures can help guide surgical ther-
apy and improve patient outcomes.
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