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Introduction

Ossification of structures inside the endosteum of the otic 
capsule of the inner ear is known as labyrinthitis ossificans [1]. 
Patients typically have Sensorineural Hearing Loss (SNHL) in 
the ear that is affected [4]. With a reported frequency of just 
2%, LO is extremely uncommon [1]. Numerous etiologies have 
been noted, such as contiguous spread from the auditory canal, 
hematogenous spread, post-traumatic, surgical (labyrinthec-
tomy, stapedectomy), etc. [6]. Beginning at the cochlea’s basal 
turn (the Scala tympani), LO advances to the cochlear apex [3]. 
Generally, the vestibule is least significantly affected while the 
semicircular canals are more significantly affected [5]. Knowing 
the site of involvement and the level of ossification is crucial 

for preoperative counselling and postoperative education of the 
patient [1]. For hearing preservation, early detection of LO is 
needed [6].

Case report

A 36-year-old male patient presented with a history of left-
sided progressive hearing loss and discharge for 10 years. There 
was a history of vertigo and nystagmus. No history of facial 
nerve palsy was seen. No history of meningitis. No history of 
DM or HTN. On examination, there was foul-smelling discharge 
from the left ear. 

The HRCT was done on 128 slice CTGEOPTIMA. It shows os-
sification and sclerosis of varying degrees, involving the cochlea 
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and vestibule on the left side. Middle ear cholesteatoma was 
noted on both sides. The superior, posterior, and lateral semi-
circular canals were not visualized on the left side.

The MRI was done on PHILIPS3 Tesla ACHIVA. MRI images 
demonstrated partial loss of normal T2 hyperintense fluid signal 

in the basal turn of the cochlea with non-visualization of supe-
rior, posterior, and lateral semi-circular canals on the left side. 
There was middle ear cholesteatoma in both ears. 

CT findings  

Figure 1A and 1B: HRCT of Temporal bone (Axial Images): Show ossification/increased density involving the basal turn 
of the cochlea in the left ear (marked with a Red arrow) with normal visualization of the cochlea in the right ear (marked 
with an orange arrow).

Figure 1C: HRCT of Temporal bone (Coronal image) also shows ossification/increased density involving the basal turn of 
the cochlea in the left ear (marked with a Red arrow) with normal visualization of the cochlea in the right ear (marked 
with an orange arrow).

Figure 1D: HRCT of Temporal bone (Coronal image) shows non-visualization of the semicircular canals in the left ear 
(marked with a Red arrow) with normal visualization of the semicircular canals in the right ear (marked with an orange 
arrow). 

Discussion

Several etiologies can lead to labyrinthine ossification. The 
most frequent type, tympanogenic labyrinthitis, frequently re-
sults from cholesteatoma or chronic otitis media problems. The 
inflammatory process usually starts from the fenestrae (round 
window or oval window) or from fistulae at the level of the lat-
eral (horizontal) semicircular canal. Secondary to meningitis, 
meningogenic labyrinthitis is frequently bacterial in nature. The 
internal acoustic meatus and the cochlear aqueduct are the 
most well-known routes of spread. The norm is bilaterality. An-

other suggested etiology is a labyrinthine fracture with menin-
gitic consequences. Often, the process is conducted alone. It is 
extremely uncommon for hematogenic labyrinthitis to develop 
as a result of blood-borne illnesses like measles or the mumps 
and cause labyrinthine ossification. The cause may be second-
ary endosteal proliferation brought on by inner ear hemorrhage 
and post-traumatic labyrinthine ossification. The labyrinthec-
tomy itself leads to the development of labyrinthine ossifica-
tion as well. The neo-osteogenesis brought on by the vascular 
compromise may be a contributing factor in the pathogenesis 
[2]. 6-37% of meningitis patients have hearing loss, with an es-
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Figure 2B: T2 Weighted MRI at the level of Labyrinth and Semicircular Canal (axial image) shows non-visualization of 
semicircular canals in the left ear (marked with a red arrow) with normal T2 hyperintense semicircular canals in the right 
ear (marked with an orange arrow).

Figure 2A: T2 Weighted MRI at the level of Cochlea (axial image) shows small T2 hypointense focus noted within the basal 
turn of the cochlea in the left ear (marked with a red arrow) with normal T2 hyperintense cochlear turns are seen on the 
right ear (marked with an orange arrow)

MRI findings 

timated 5% having significant deafness, according to reports. 
Up to 80% of significant post meningitic deafness patients have 
labyrinthine ossification to a certain extent. A poor prognosis 
for residual hearing is linked to complete ossification. While be-
ing more prevalent in those in their 30s to 50s, it affects people 
of all ages. Females are 1.5 times as sensitive as males [5]

The basal turn of the cochlea close to the round window is 
where LO normally begins, followed by the involvement of the 
cochlear apex [3]. Regardless of the side, the semicircular canals 
are generally more severely impacted than the cochlea and ves-
tibules. The vestibule is least adversely affected on both sides 
[5]. Knowing the site of involvement and the level of ossification 
is crucial for preoperative counseling and postoperative educa-
tion of the patient [1]. Patients have progressive sensorineural 
hearing loss clinically. For hearing preservation, early detection 
of LO is crucial. The placement of a cochlear implant may be 
hampered or possibly made impossible by cochlea ossification 
[6].

Although MRI is more effective at spotting early fibrous 
changes in the membranous labyrinth, CT and MRI are believed 
to be complementary in the diagnosis of LO [4]. The membra-
nous labyrinth shows high-density bone deposition on CT. Co-
chlea, semicircular canals, or vestibule sclerosis, irregularities, 
or obliteration with varying degrees of involvement is seen in 
LO [5]. At the end-stage LO, where the ossific material is visible 
clearly, NCCT is helpful. In the early stages of LO when CT imag-
ing remains normal, MRI can play a critical role in the diagnosis 
[3]. Loss of the typical T2 hyperintense fluid signal in the inner 
ear is one of the MRI findings. Ossifications may appear as hy-
pointense foci within the T2 hyperintense fluid of the inner ear 
[5].

The effective treatment for sensorineural hearing loss is co-

chlear implantation. Nevertheless, membranous labyrinth ossi-
fication might make electrode implantation challenging [5]. Per-
manent hearing loss in the patient is a terminal complication.

Labyrinthine or cochlear aplasia and otosclerosis are differ-
ential diagnoses. The labyrinth’s contour and shape are retained 
in LO. Nevertheless, labyrinthine aplasia can be identified by the 
absence of bilaterally distinct inner ear components. Another 
differential is otosclerosis, an osteodystrophy of the otic cap-
sule that affects the cochlea in the “retro-fenestral” subtype as 
well as the oval window and stapes in the “fenestral” subtype.

Conclusion

The structures of the inner ear ossify in a condition called 
labyrinthitis ossificans. Clinically, the individuals have severe, ir-
reversible hearing loss. It can be diagnosed on CT and MRI. On 
CT, the membranous labyrinth shows high-density bone deposi-
tion. On MRI, loss of the T2 hyperintense fluid signal in the inner 
ear is seen.

Imaging findings are crucial for prognostication as well as 
therapy recommendations (selection of suitable patients for co-
chlear implantation) [5].

If labyrinthine ossification is found on a CT scan, the observ-
er should look for signs of a labyrinthectomy and look into the 
patient’s medical history, especially if there has been trauma, 
meningitis, or persistent otitis media [1].
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