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ABSTRACT

Labyrinthitis most commonly results from an infectious and less commonly
from an inflammatory process of the inner ear, but it can be associated with
temporal bone trauma, hemorrhage, or tumor. This inflammation (regardless
of the etiology) disrupts the transmission of sensory information from the ear
to the brain. Labyrinthitis ossificans is the pathological ossification of the
membranous labyrinthine spaces in response to an insult to the inner ear
involving membranous labyrinth or the endosteum of the otic capsule.
Herein, we present a case of a 67-year-old female with progressive bilateral
sensorineural hearing loss and positional vertigo.

CASE REPORT

CASE REPORT

A 67-year-old female, who had a history of Diabetes
mellites type 2 presented with progressive bilateral
sensorineural hearing loss (left much worse than right) and
positional vertigo. The patient developed right ear infection
with sudden severe right sided hearing loss with no reported
history of meningitis. Multiple studies including Audiograms,
tympanograms and Electronystagmography were performed
along with imaging to aid with diagnosis.

The 64 slice Siemens CT demonstrated varying degrees of
ossification with sclerosis, involving the cochlea, semicircular
canals and vestibule on the left side. The Siemens 1.5 Tesla
MRI images demonstrated loss of normal fluid signal in the
left inner ear and post contrast enhancement of the labyrinth
involving right inner ear. These findings were compatible with
LO on the left and labyrinthitis on the right side. The dense
ossification in the left cochlea was contraindication for
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implant and hence, the patient tried intratympanic
dexamethasone injection on the right side, with little symptom
relief.

The patient was treated with cochlear implantation on the
right side.

DISCUSSION

Etiology & Demographics:

Labyrinthitis: The most common cause of Labyrinthitis
are the infections of the inner ear, which are usually viral or
bacterial. Other less common causes that result in labyrinthitis
include inflammatory process of the inner ear, temporal bone
trauma, hemorrhage and tumors. In most cases, labyrinthitis is
caused by a viral infection. Labyrinthitis often follows
common illnesses such as a cold or flu. The other most
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common viruses known to cause labyrinthitis include herpes,
measles, mumps and rubella to name a few. The bacterial
infections of the middle ear which are fairly common in
children can spread to inner ear and cause labyrinthitis. In
chronic middle ear infection, the bacteria may enter the inner
ear through the oval or round windows, through the bone or as
a result of injury to the head or ear. The labyrinth injury as a
sequel to infection and/or otic capsule trauma with subsequent
ossification can result in hearing loss. The infections can reach
inner ear through blood flow (hematogenic), through middle
ear (tympanogenic) or through meninges (meningogenic)
[1,3,5]. Ossification is typically unilateral but can be bilateral
and can be found 3-4 months after bacterial meningitis and/or
trauma. Labyrinthitis can occurs in all age groups but is more
common in 30 to 50-year old. Females are slightly more
susceptible than males, at a ratio of 1.5:1.

Clinical Presentation:

The patients usually present with irreversible hearing loss,
vertigo and vomiting. The symptoms are often precipitated by
sudden movements. Although the early stages are mild, they
can be associated with dizziness, difficulties with balance,
visual disturbance or hearing impairment. The patients can
also experience dizziness of any degree either during acute
infectious condition or during disease development.

Our patient had a prior history of sensorineural hearing
loss on the left side secondary to Labyrinthitis Ossificans.
During current presentation, the patient presented with
positional vertigo and right-sided hearing loss. No history of
meningitis.

Pathophysiology:
Regardless of etiology, LO pathogenesis involves acute

inflammation as an initial stage, followed by a stage
characterized by proliferation of fibroblasts and fibrosis which
results in labyrinth ossification. In cases of infection, bacteria
or virus are present in the peri-lymphatic spaces causing acute
inflammation. Post-traumatic labyrinthitis develops from
subsequent inflammation, which can be usually seen in the
setting of otic capsule trauma caused by temporal bone
fractures and/or tumors[1,3,5].

Imaging Findings:

CT: CT shows high-density bone deposition within the
membranous labyrinth. LO may present with sclerosis,
irregularities or obliteration of the cochlea, semicircular canals
or vestibule with different degrees of involvement. CT is
specific but has a lower sensitivity with respect to MRI.

It has a spectrum with:

e mild LO: hazy increase in density within fluid spaces of
the membranous labyrinth.

e moderate LO: Intermittent ossifications within fluid
spaces of the membranous labyrinth.

e severe LO: membranous labyrinth is
obliterated by bone replacing fluid spaces.

completely
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MRI: Loss of normal fluid signal in the inner ear.

T2: Ossifications may show low-intensity foci within
high signal fluid of inner ear.

Post Contrast: Enhancement on MRI is seen in the early
acute/subacute stage when there is inflammation-related
hypervascularity.

Treatment & Prognosis:

Currently there are a range of treatment options for
labyrinthitis ossificans. Cochlear implantation is an effective
treatment for sensorineural hearing loss. However, ossification
of the membranous labyrinth can make electrode implantation
difficult, which in turn may either complicate or preclude
cochlear implantation. A cochlear implant is an electronic
device that can partially restore hearing. It can be an option for
people with severe hearing loss from inner-ear damage and for
those with limited benefit from hearing aids[3,4,5,6].

Differential Diagnosis:

The differential diagnosis includes cochlear aplasia or
labyrinthine aplasia. In labyrinthitis  ossificans, the
shape/contour of the labyrinth is preserved. However,
labyrinthine aplasia is characterized by bilateral absence of
differentiated inner ear structures. Another differential
includes otosclerosis, which is an osteodystrophy of the Otic
capsule, which involves the oval window and stapes in
"fenestral” subtype and extends to involve cochlea in "retro-
fenestral” subtype. This results in conductive, mixed or
sensorineural hearing loss, often in 2nd to 4th decades of life.
While otosclerosis results in demineralization/hypodensity of
otic capsule; LO shows ossification of the membranous
labyrinth [2,4].

TEACHING POINT

Labyrinthitis ossificans is ossification of the inner ear
structures. Patients present with profound irreversible hearing
loss. LO can be diagnosed definitively on imaging with CT,
which shows ossification of the membranous labyrinth, and
can be suggested on MRI, which shows loss of normal fluid
signal in the inner ear. In the acute/subacute stage of
labyrinthitis without ossification, MRI shows enhancement of
the membranous labyrinth. Imaging findings are important for
treatment guidance (selection of appropriate patients for
cochlear implantation) and for prognostication.
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FIGURES

Figure 1: 67 year old female with a history of relapsing polychondritis in bilateral external ears and Diabetes mellitus Type -2

presented with progressive bilateral sensorineural hearing loss (left much worse than right) and positional vertigo.

Findings: Axial (A, B and C) images of temporal bones. Image A demonstrates high-density bone deposition within the left
cochlea (orange arrow). Image B demonstrates high-density bone deposition within the left cochlea (orange arrow) and left

vestibule (blue arrow) of the membranous labyrinth. These

findings are consistent with labyrinthitis ossificans. Image C

demonstrates a normal appearing right membranous labyrinth (green arrow).

Technique: Helically acquired, non-contrast 64 slice Siemens CT of bilateral temporal bones with 0.6 mm thin images in axial

plane. FOV is 15.4 cm.
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Figure 2: 67 year old female with a history of relapsing polychondritis in bilateral external ears and DM-2 presented with
progressive bilateral sensorineural hearing loss (left much worse than right) and positional vertigo[3,6].

Findings: Coronal reconstructed images of temporal bones (Fig. A). Image A demonstrates high-density bone deposition within
the left cochlea (orange arrow). The findings are consistent with left labyrinthitis ossificans. The right membranous labyrinth is
unremarkable.

Technique: Helically acquired, non-contrast 64 slice Siemens CT of bilateral temporal bones with 0.3 mm thin image
reconstruction in coronal plane. FOV is 15.4 cm.

Figure 3: 67 year of female with a history of relapsing polychondritis in bilateral external ears and Diabetes mellites type-2
presented with progressive bilateral sensorineural hearing loss (left much worse than right) and positional vertigo[2,3,4,6].

Findings: Axial T1 pre contrast (A) demonstrates no obvious abnormality. Green arrow shows right membranous labyrinth and
the orange arrow shows left membranous labyrinth. Axial T1 post contrast (B) demonstrates enhancement of the vestibules
bilaterally, right vestibule (green arrow) greater than left vestibule (blue arrow), and in the right cochlea (red arrow).

Technique: Siemens 1.5 Tesla MRI scanner. Axial T1 pre contrast (A) and axial T1 post contrast (B). 3mm thick images through

bilateral IACs. 20 cc of IV Multihance was administered. Both sequences have FOV of 18 cm. For T1, TR is 500 and TE is 16.
For T1 post contrast, TR is 416 and TE is 22.
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Figure 4: 67 year old female with a history of relapsing polychondritis in bilateral external ears and DM-2 presented with
progressive bilateral sensorineural hearing loss (left much worse than right) and positional vertigo.

Findings: Coronal T2 (Fig. A and B) images through bilateral IACs. Fig A demonstrates low signal within the left cochlea
(orange arrow) and fluid signal in the right cochlea (yellow arrow). Fig B demonstrates low signal within left vestibule (blue
arrow) and fluid signal in the right vestibule (green arrow).

Technique: Siemens 1.5 Tesla MRI scanner. 3mm thick T2 coronal images (Fig. A and B) through bilateral IACs. FOV is 18 cm.
TR is 5600 and TE is 113.
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Figure 5: 67 year old female with a history of relapsing polychondritis in bilateral external ears and DM-2 presented with
progressive bilateral sensorineural hearing loss (left much worse than right) and positional vertigo.

Findings: Coronal T1-weighted post contrast images (Fig. A and B) through bilateral IACs. Image A demonstrates enhancement
within the right cochlea (yellow arrow) while the left cochlea (orange arrow) is not well seen. Image B demonstrates
enhancement within bilateral vestibules and semicircular canals, severe on the right (green arrow) and moderate on the left (blue
arrow).

Technique: Siemens 1.5 Tesla MRI scanner. 20 cc of IV Multihance was administered. Coronal T1 post contrast (Fig. A and B)
3mm thick images through bilateral IACs. FOV is 18 cm. TR is 583 and TE is 22.
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Etiology More commonly infectious and inflammatory, and less commonly trauma, tumors, hemorrhage,
vascular obstruction of labyrinthine artery, surgical insult, and/or autoimmune inner ear disease.
Incidence The reported incidence of hearing loss following meningitis ranges from 6-37%, with an

estimated 5% suffering from profound deafness. As many as 80% of patients with profound
postmeningitic deafness have some degree of labyrinthine ossification. Complete ossification is
associated with a poor prognosis for residual hearing.

Age predilection It occurs in all age groups but is more common in 30 to 50-year old.

Gender ratio Females are 1.5 times more susceptible than males.

Risk factors Meningitis, Autoimmune disorders, Trauma, and/or surgical intervention.

Treatments Cochlear implantation is an effective treatment option for sensorineural hearing loss. However,
ossification of the membranous labyrinth can make electrode implantation difficult, which in
turn may either complicate or preclude cochlear implantation, which can sometimes be overcome
by various complex surgical techniques.

Prognosis Labyrinthitis Ossificans may either complicate or preclude cochlear implantation because

ossification limits the surgical placement of electrodes, and dense ossification may be a
contraindication for implant.

Findings on imaging CT: ossification with sclerosis, irregularities or obliteration of the cochlea, semicircular canals,
or vestibule with different degrees of involvement.

MRI: Loss of normal fluid signal in the inner ear. Enhancement on MRI is seen in the early

acute/subacute stage when there is inflammation-related hypervascularity.

Table 1: Summary table for Labyrinthitis Ossificans

CT

MRI

Labyrinthitis Ossificans May present with sclerosis,
irregularities or obliteration of the
cochlea; semicircular canals or
vestibule with different degrees of

involvement.

T2 may show Loss of normal fluid signal in the
inner ear. T1 w/ contrast enhancement on MRI is
seen in the early acute/subacute stage when there
is inflammation-related hypervascularity.

Cochlear aplasia or
Labyrinthine aplasia or
absence of differentiated
inner ear structures.

Hypoplasia of the petrous temporal
bone; hypoplastic and sclerotic petrous
apex may mimic LO.

Hypoplasia of the petrous temporal bone;
hypoplastic and sclerotic petrous apex may mimic
LO.

Otosclerosis Demineralized hypodense fenestral
spongiotic foci of otosclerosis are better

seen on axial HRCT.

Has a limited role. In retrofenestral otosclerosis,
T1 with contrast enhancement may be
demonstrated. Increased T2 signal may also be
present.

Table 2: Differential diagnosis table for Labyrinthitis Ossificans

ABBREVIATIONS

DM-2 = Diabetes mellites type 2

FOV = Field of View

HRCT = High resolution Computed Tomography
IV = Intravenous

LO = Labyrinthitis ossificans

MRI = Magnetic Resonance Imaging

YOF = year old female
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