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Having trouble hearing?  You’re 
not the only one. Over 15% of 
adults over the age of 18 report 

some degree of hearing loss. The preva-
lence of reported hearing loss increases 
among men and with increasing age.1  
Presbycusis, or age-related hearing loss, 
is the most common cause of acquired 
hearing loss, with noise, otitis and ceru-
men impaction representing other com-
mon causes. For many forms of hearing 
loss, imaging is a critical step in evalu-
ation. This article reviews the pertinent 
anatomy of hearing, clinical workup 
of acquired hearing loss, and the radio-
logic appearance of common entities 
that cause acquired hearing loss. 

Normal auditory pathway
The auditory pathway is divided into 

the outer, middle, and inner ear and the 

central auditory pathway. The outer ear 
is composed of the auricle and external 
auditory canal (EAC). The tympanic 
membrane (TM) is located at the end of 
the EAC and separates the EAC from 
the middle ear. The middle ear contains 
ossicles, nerves and muscles (stapedius 
and tensor tympani). The inner ear con-
sists of the cochlea, vestibule and semi-
circular canals encased in the bony otic 
capsule. The air-filled middle ear and 
fluid-filled inner ear are connected by 
two membrane-covered openings -- the 
oval and round windows. The central 
auditory pathway consists of a complex 

network of neurons and nuclei that con-
nect the cochlea to the auditory cortex. 

Sound waves from the external en-
vironment are collected by the EAC. 
They go on to impact upon the TM, 
causing it to vibrate. The malleus at-
taches to the TM at one end and ar-
ticulates with the incus. The incus then 
articulates with the stapes, and the foot-
plate of the stapes is attached to the oval 
window. Vibrations of the tympanic 
membrane are transmitted along these 
ossicles to the oval window.

The inner ear is a fluid-filled struc-
ture encased in bone, which restricts the 
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movement of the fluid within. It is only 
at the membranes of the oval and round 
windows that an exception is made. As 
sound vibrations travel through the sta-
pes and push the oval window into the 
inner ear, fluid waves are created in the 
inner ear that travel through the cochlea 
to dissipate at the round window. As the 
oval window bulges in, the round win-
dow bulges out. The motion of fluid in 
the cochlea stimulates hair cells in the 
Organ of Corti which, in turn, generate 
action potentials that are transmitted via 
the cochlear nerve through the central 
auditory pathway to the auditory cortex.

Types of hearing loss
Hearing loss can be classified as 

conductive hearing loss (CHL), sen-
sorineural hearing loss (SNHL), or 
mixed hearing loss (MHL). Disrup-
tion of the transmission of sound 
waves from the outside environment 
to the cochlea will result in CHL. 
Common pathologies that produce 
CHL include otitis, TM rupture, cho-
lesteatoma and trauma. Dysfunction 
of the cochlea or disruption of neural 
impulses in the central auditory path-
way will result in SNHL. This can  
be seen with presbycusis, internal  

auditory canal (IAC) and cerebello-
pontine angle (CPA) tumors, laby-
rinthitis and CNS pathology. Mixed 
hearing loss occurs when components 
of both sensorineural and conductive 
hearing loss are present. Otospongio-
sis is a common pathology within this 
category.

Clinical evaluation
Initial evaluation of hearing loss 

often occurs in a primary care setting 
where a history, physical examination, 
questionnaires and the Whispered-
Voice test are common and effective 

FIGURE 1. Sample audiograms demonstrating normal hearing and various types of hearing loss.
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methods of screening for hearing loss. 
Tuning fork exams may also be utilized.

Once hearing loss is suspected, the 
patient should be referred for pure tone 
audiometry, the current gold standard 
in hearing evaluation. In pure tone au-
diometry, tones of varying frequen-
cies and intensities are generated by an 
audiometer. The tones are presented to 
the patient via headphones when testing 
air conduction, and via bone vibrators 
when testing bone conduction. Gener-
ally, tones ranging from 250 to 8000 
Hz are tested, as they cover the human 
speech spectrum of 500 to 4000 Hz. 

Each ear is tested separately. The in-
tensity of the tone is decreased until an 
intensity threshold is reached where 
the patient can no longer hear the tone. 
Hearing loss is classified by this thresh-
old as mild (26-40 dB), moderate (41-
55 dB), moderately severe (56-70 dB), 
severe (71-90 dB), and profound (>90 
dB). The sound intensity thresholds of 
several frequencies are tested to deter-
mine if the hearing loss is limited to a 
specific frequency range. Data is plotted 
on a chart termed an audiogram.

Pure CHL will present as an in-
creased hearing threshold when testing 

for air conduction and a normal thresh-
old for bone conduction. The difference 
between the air and bone conduction 
thresholds is termed the air-bone gap. 
In SNHL, both air and bone conduc-
tion thresholds will be elevated with a 
negligible air-bone gap. In MHL, both 
thresholds will be elevated, but an air-
bone gap will be present (Figure 1).2 - 4

After audiometry, imaging studies 
may be performed to further evaluate 
the hearing loss. If CHL is present, a 
CT scan of the temporal bones is often 
the test of choice as it provides a su-
perior evaluation of the bony sound 

FIGURE 2. (A) A mass widens the EAC with smooth bone remodeling (arrows) in keratosis obturans. (B)  Soft tissue in the EAC with underlying 
bone erosion (arrow) indicates cholesteatoma. 

A B

FIGURE 3. There is traumatic dislocation of the right malleus (white arrow-
head) and incus (black arrowhead) with fluid in the middle ear and mastoid. 
Compare with the normal malleoincudal joint on the left (arrow).

FIGURE 4. A unilateral mastoid effusion is present on the right 
(arrow). Inspection of the nasopharynx reveals a soft tissue mass 
as the culprit (arrowheads). 
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conduction pathway. CT may also be 
the preferred imaging study in cases 
of MHL as it can accurately evaluate 
for otospongiosis. If SNHL is present, 
MRI is usually the preferred study as 
it better assesses the vestibulocochlear 
nerve and CNS.4   In some cases, CT 
and MRI will have complementary 
roles in the workup of hearing loss. 
MRI has become increasingly popular 
in recent years as there is appropriate 
and growing concern over excess ra-
diation from diagnostic imaging. 

Conductive hearing loss
Conductive hearing loss results from 

disruption of the transmission of sound 
waves from the outer environment to 
the inner ear. Pathologies that cause 
CHL will likely be evident on CT. If a 
patient presents with CHL and no ab-
normality is seen on temporal bone CT, 
reevaluation of the images is warranted.

Outer ear pathologies
Anything in the outer ear that pre-

vents sound waves from reaching the 
tympanic membrane will produce CHL. 
Common causes that are clinically evi-
dent and typically do not require imag-
ing are cerumen impaction, foreign 
bodies or fluid/pus, as in the case of oti-
tis externa.

The bone that forms the wall of the 
inner two-thirds of the EAC may be-
come hyperplastic and narrow or ob-
struct the EAC. This can be seen with 
both exostoses and osteomas. Exosto-
ses are broad-based, circumferential 

bony lesions that are usually bilateral 
and associated with repeated cold water 
exposure (surfer’s ear). Osteomas are 
usually unilateral and pedunculated. 
The clinical and radiologic appearances 
of these lesions are usually distinctive. 

Two pathologies which arise from 
the abnormal accumulation of keratin-
izing squamous epithelium in the EAC 
are keratosis obturans (KO) and cho-
lesteatomas of the EAC (CEAC). In 
KO, keratin squames are shed circum-
ferentially from the EAC epithelium, 
resulting in a soft tissue mass that has 
a layered appearance on pathology. In 
contrast, CEAC is a soft tissue mass 
containing keratin squames arranged in 
a random pattern. There is frequently 
overlap between the clinical presenta-
tion and imaging appearance of these 
two lesions.

Clinically, patients with KO pres-
ent under the age of 40 with acute pain, 
usually bilateral, and a history of bron-
chiectasis or sinusitis. On CT, KO will 
appear as a soft tissue mass which wid-
ens the EAC with smooth bony wall 
remodeling (Figure 2A). Treatment 
entails removing the keratin plug and 
routine cleaning of the EAC to prevent 
recurrence. 

Patients with CEAC are typically 
over 40 and present with unilateral 
chronic, dull ear pain. CEAC will often 
demonstrate underlying bony necrosis 
or sequestration, a finding that is ab-
sent in KO. CT demonstrates a soft tis-
sue mass in the EAC with focal bony 
erosion (Figure 2B), in contrast to the 

smooth widening seen in KO. Treat-
ment involves surgical debridement.5

Middle ear pathologies
Conductive hearing loss originat-

ing from the middle ear can occur 
from traumatic injury to the ossicular 
chain or dampening of sound vibra-
tions from soft tissue or fluid in the 
middle ear cavity. Traumatic CHL 
usually presents immediately after the 
trauma and can manifest itself as any 
number of injuries. CT scans should 
be carefully inspected for ossicular 
dislocations. The incus is the ossicle 
most susceptible to disruption as it 
has less ligamentous support than the 
malleus and stapes. Incudostapedial 
joint separation is the most common 
ossicular injury and is seen as widen-
ing of the joint on CT. Malleoincudal 
dislocation is seen as separation of the 
head of the malleus from the body of 
the incus, disrupting the normal “ice 
cream cone (Figure 3).”  If posttrau-
matic hemotympanum is the cause of 
CHL, symptoms should improve as the 
hemorrhage resolves. Opacification of 
the middle ear cavity will be seen on 
CT scan.6

Middle ear effusions and acute otitis 
media (OM) will dampen vibrations of 
the TM and ossicles producing CHL. 
These processes are differentiated clini-
cally and can easily be seen as opacifi-
cation of the middle ear cavity on CT. 
When a unilateral middle ear or mastoid 
effusion is discovered in an adult, the na-
sopharynx should always be inspected 

FIGURE 5. (A) A pars flaccida cholesteatoma in Prussak’s space displaces the ossiclular chain medially (short arrow) and erodes the scutum 
(long arrow). (B)  A pars tensa cholesteatoma grows medial to the ossicular chain, displacing it laterally (arrow). (C) The same pars tensa cho-
lesteatoma shows restricted diffusion on non-echo-planar DWI (arrowhead).

A B C
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for a nasopharyngeal mass (potentially 
a carcinoma) obstructing the eustachian 
tube (Figure 4). 

Acquired cholesteatomas are com-
mon in the middle ear. There are sev-
eral different theories that attempt 
to explain how cholesteatomas are 
formed, but one widely accepted 

mechanism involves a combination of 
the retraction and proliferation theo-
ries. TM retraction pockets develop 
due to chronic eustachian tube dys-
function and decreased middle ear 
pressure, often secondary to chronic 
OM. In a small percentage of re-
traction pockets, the self-cleansing 

mechanism of the TM may become 
disturbed, allowing debris to accu-
mulate and induce an inflammatory 
response. This inflammation alters 
normal keratinocyte proliferation to 
promote proliferation of epithelial 
cones. Within the cones is disordered 
keratinization and desquamation 

FIGURE 6. Soft tissue deposits with calcifications (arrow) are 
present in a middle ear with tympanosclerosis.

FIGURE 7. A mass is centered at the genu of the facial nerve with expan-
sion of the labyrinthine segment of the facial canal and extension into the 
middle ear. Honeycomb-like calcifications (arrow) indicate this is a facial 
hemangioma instead of a schwannoma.

FIGURE 8. Pöschl view of the left superior semicircular canal 
demonstrates absence of the overlying bone in superior semicir-
cular canal dehiscence. 

FIGURE 9. An oblique fracture through the temporal bone (arrowheads) 
disrupts the otic capsule and cochlea (arrow). Image courtesy of Deborah 
Shatzkes, MD.
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which results in the accumulation of 
keratinized cells, or microcholestea-
tomas. These microcholesteatomas 
gradually grow and fuse with others 
over time, forming a clinically evident 
cholesteatoma.7

Middle ear cholesteatomas are clas-
sified based on their site of origin on the 
TM. Pars flaccida cholesteatomas are the 
most common and begin along the pars 
flaccida, grow into the epitympanum in 
Prussak’s space (attic cholesteatomas), 
lateral to the ossicular chain. Pars tensa 

cholesteatomas begin along the pars 
tensa and grow medial into the facial 
recess and sinus tympani (sinus choles-
teatomas). Pars tensa cholesteatomas 
often grow medial to the ossicular chain, 
displacing it laterally. Both types tend to 
grow posteriorly into the aditus ad an-
trum and the mastoid antrum. It may be 
impossible to differentiate pars flaccida 
and pars tensa cholesteatomas once they 
reach advanced stages.8

Cholesteatomas are usually diag-
nosed clinically. Patients have a history 

of chronic OM and may present with 
discharge, hearing loss, and a pearly 
white mass behind the diseased TM. 
The role of imaging is to evaluate the 
extent of the cholesteatoma. CT will 
demonstrate nonspecific soft tissue den-
sity in the middle ear, the size and loca-
tion of which will be determined by the 
type and extent of the cholesteatoma 
(Figure 5A-B). The radiographic fea-
ture that may distinguish cholesteato-
mas from other lesions is bone erosion. 
The scutum, ossicles, and tegmen tym-
pani are common sites for erosion. 

MRI can provide complimentary 
information on the lesion and aid with 
diagnosis in equivocal cases. The im-
proved tissue contrast better demon-
strates involvement of the facial nerve 
and evaluates intracranial extension. 
Unlike many soft tissue lesions in the 
middle ear, including post-surgical 
granulation tissue, cholesteatomas 
demonstrate high signal intensity (re-
stricted diffusion) on non-echo-planar 
DWI sequences (Figure 5C) and do not 
enhance.8, 9

Recurrent inflammation from chronic 
OM can also lead to tympanosclerosis. 
The chronic inflammation leads to de-
position of hyalinized collagen that can 
calcify, often associated with calcifica-
tion of the ossicular ligaments and ten-
dons. CT will demonstrate focal or linear 

FIGURE 10. Pneumolabyrinth involving the cochlea (short arrow) and 
vestibule (long arrow) indicates underlying perilymphatic fistula. Image 
courtesy of Deborah Shatzkes, MD.

FIGURE 11. T1-weighted image shows faint increased signal in the 
left cochlea (arrow) compared to normal signal in the right cochlea 
(arrowhead), likely representing cochlear hemorrhage.

FIGURE 12. Calcification in the right cochlea (arrows) indicates labyrinthitis ossificans. The left 
cochlea demonstrates normal density.
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FIGURE 13. (A)  An enhancing lesion in the right CPA-IAC (arrow) is most likely a vestibular schwannoma. (B) A similar mass with a cystic com-
ponent (arrowhead) demonstrates extension to the genu of the facial nerve (arrow) indicating it is a facial schwannoma. (C) A CPA-IAC mass 
(arrow) with enhancement within the cochlea (arrowheads) represents a cochlear schwannoma with transmodiolar extension. (D) A CPA menin-
gioma with IAC extension (arrow) and a broad dural base (arrowheads).

A

C
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soft tissue deposits within the middle ear, 
with or without calcification (Figure 6). 
When extensive enough, the deposits 
can appear like an ill-defined mass. 

An extensive array of tumors can 
occur in the middle ear cavity which 
can cause CHL by interfering with 
normal ossicular movement. Paragan-
giomas (specifically glomus tympani-
cum), congenital cholesteatomas, and 
schwannomas are the most common. 
All three appear as well-circumscribed 
lesions on CT and MRI and may be 
difficult to differentiate. Paraganglio-
mas and schwannomas demonstrate 
avid enhancement whereas congeni-

tal cholesteatomas will not enhance, 
a key distinguishing feature. Glomus 
tympanicum is classically seen along 
the cochlear promontory and facial 
schwannomas will occur along the 
course of the facial nerve.8  

Uncommon benign tumors include 
hemangiomas and middle ear adeno-
mas. These will generally demonstrate 
well-circumscribed margins and may 
be difficult to differentiate from con-
genital cholesteatomas. A unique 
feature of facial hemangioma is its ten-
dency to produce honeycomb-like cal-
cification (Figure 7). Malignant tumors 
of the middle ear are rare and include 

rhabdomyosarcomas, squamous cell 
carcinomas, and metastases. These le-
sions typically have more aggressive 
features, including ill-defined margins 
and bone erosion.8   

Inner ear pathologies
The vast majority of lesions involv-

ing the inner ear will result in SNHL or 
MHL. One inner ear entity has gained 
recognition as a cause of CHL—
namely superior semicircular canal 
dehiscence (SSCD). In normal hear-
ing, fluid waves travel from the oval 
window through the cochlea towards 
the round window. The bony otic cap-



www.appliedradiology.com                                           APPLIED RADIOLOGY
©

        n       17September  2015

IMAGING THE PATIENT WITH HEARING LOSS

sule prohibits other fluid motion. In 
SSCD, there is a defect in the temporal 
bone overlying the superior semicircu-
lar canal (SSC), allowing the membrane 
covering the SSC to bulge into the mid-
dle cranial fossa. This creates a “third 
window” towards which fluid waves 
travel. Fluid waves are diverted away 
from the cochlea to the “third window” 
resulting in CHL. Additionally, when 
patients with SSCD are subjected to 

loud sounds, the conflicting fluid mo-
tion travelling through the SSC may 
induce vertigo or nystagmus, an entity 
known as Tullio Phenomenon.10   CT 
of SSCD demonstrates absence of the 
bone overlying the SSC (Figure 8). 

Sensorineural hearing loss
Sensorineural hearing loss occurs 

from damage to the cochlea or disrup-
tion of the transmission of neural im-

pulses from the cochlea to the auditory 
cortex. Presbycusis and noise-induced 
hearing loss are among the most com-
mon causes of SNHL, however imaging 
is neither indicated nor helpful as these 
demonstrate characteristic patient histo-
ries, audiograms, and no positive radio-
logic findings. If trauma is the known 
cause of SNHL, CT would be the ap-
propriate initial study to evaluate the 
bony labyrinth. If the cause of SNHL is 

A B

FIGURE 14. Enhancement of the facial nerve (arrowheads) is seen 
in this patient with Ramsay-Hunt syndrome. The patient also experi-
enced SNHL and painful herpetic lesions on his auricle. 

FIGURE 15. A demyelinating lesion (arrow) affecting the cochlear 
nerve’s path within the medulla produced SNHL in this patient with mul-
tiple sclerosis.

FIGURE 16. (A) A focal lytic plaque (arrow) is seen at the fissula antefenestrum in fenestral otospongiosis. (B) Lytic plaques are seen both sur-
rounding the cochlea (arrowheads) and at the fissula antefenstrum (arrow) in this patient with cochlear otospongiosis and MHL.
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unknown, MRI is typically preferred to 
evaluate the central auditory pathway.

Inner ear pathologies
Temporal bone fractures that in-

volve the otic capsule produce SNHL 
by disrupting cochlear function. While 
fractures are classically described ana-
tomically as longitudinal, transverse, 
and oblique, more clinically relevant in-
formation is relayed by describing them 
as involving or sparing the otic capsule 
(Figure 9). 

Two sequelae of trauma that can 
produce SNHL are perilymphatic fis-
tula and intralabyrinthine hemorrhage. 
A perilymphatic fistula is an abnormal 
communication between the inner ear 
and adjacent spaces. The most com-
mon scenario is communication with 
the middle ear secondary to rupture of 
the oval or round window.6   CT will 
demonstrate air within the normally 
fluid-filled inner ear (Figure 10). In-
tralabyrinthine hemorrhage may be 
secondary to trauma or may be sponta-
neous and MRI is the preferred evalu-
ation. T1 hyperintensity within the 
bony labyrinth on precontrast images 
is highly suggestive of the presence of 
subacute blood products (Figure 11). 
T2-weighted images may demonstrate 
signal that is brighter or darker than the 
surrounding inner ear fluid depending 
on the age of the hemorrhage. Contrast 
enhancement may be seen.11  

On contrast-enhanced MRI obtained 
for SNHL, the radiologist should evalu-
ate for enhancement within the labyrinth. 
A number of pathologies can present 
with this finding, including labyrinthitis, 
ischemia, and intralabyrinthine schwan-
nomas. Vertigo is typically a prominent 
presenting symptom along with SNHL. 
Labyrinthitis refers to inflammation of 
the inner ear and may be secondary to 
viral, bacterial, or autoimmune causes. 
Enhancement is classically faint and 
involves the entire labyrinth. The en-
hancement can persist for months after 
resolution of symptoms.

Inner ear ischemia can produce en-
hancement that has a similar appearance 
to labyrinthitis. The cochlea and vesti-

bule are supplied by a peripheral branch 
of the anterior inferior cerebellar artery. 
Ischemia of the labyrinth may be second-
ary to thromboembolic disease, vasculi-
tis, or radiation-induced ischemia.12 ,13  

In contrast to labyrinthitis and isch-
emia, enhancement in intralabyrinthine 
schwannomas tends to be more focal 
and intense. A corresponding hypoin-
tensity may be seen in the normally 
bright fluid on T2-weighted images. 
The location of an intralabyrinthine 
schwannoma is used to classify it as a 
vestibular, cochlear, or vestibuloco-
chlear. There may be associated exten-
sion into the IAC or middle ear cavity.

Labyrinthitis ossificans is a fibroos-
seous reaction of the inner ear that most 
commonly occurs after infectious laby-
rinthitis, but can be seen with any prior 
inner ear insult. This should be investi-
gated as a cause of SNHL that develops 
weeks to months after inner ear disease. 
Early on, fibrosis of the labyrinth occurs 
which can appear as hypointense areas 
on T2-weighted MRI that may enhance. 
As the disease progresses, it eventually 
calcifies and can be appreciated on CT 
(Figure 12). Cochlear implantation may 
be used to correct the SNHL in non-cal-
cified states.13

Central auditory pathway 
pathologies (aka retrocochlear 
pathology)

Lesions in the CPA-IAC can com-
press the cochlear nerve as it travels 
from the brainstem to the cochlea re-
sulting in SNHL. Vestibular schwan-
nomas are by far the most common, 
representing approximately 85% of 
CPA-IAC lesions.14   Schwanno-
mas are benign tumors of Schwann 
cells of the vestibular nerve sheath. 
On T2-weighted MRI, they appear as 
hypointense, round, well-defined le-
sions which stand out against the back-
ground of hyperintense CSF. Vestibular 
schwannomas enhance homogenously 
when small (Figure 13A), but may 
develop cystic, non-enhancing areas 
when they grow larger. Smooth widen-
ing of the IAC may be seen with large 
schwannomas. Bilateral vestibular 

schwannomas are seen in neurofibro-
matosis type 2.15

The facial and cochlear nerves also 
traverse the IAC. Though far less com-
mon, schwannomas of these nerves may 
appear similar to vestibular schwanno-
mas. Facial schwannomas may extend 
onto the labyrinthine portion of the fa-
cial nerve and demonstrate associated 
enhancement and enlargement of the 
facial canal (Figure 13B). Cochlear 
schwannomas can demonstrate trans-
modiolar extension into the cochlea and 
present as a focal intracochlear mass 
with enhancement (Figure 13C).15

Meningiomas are the second most 
common lesion occurring at the CPA-
IAC and can compress the cochlear 
nerve. These tumors demonstrate a 
broad-based dural attachment +/- a 
dural “tail” (Figure 13D). Meningio-
mas typically remain cisternal, however 
extension into the IAC or rarely IAC 
tumor without a cisternal component 
may occur, mimicking a schwannoma. 
Metastasis to the CPA-IAC is uncom-
mon, but can mimic a meningioma or 
schwannoma.15

Infection or inflammation of the 
cochlear nerve may produce SNHL. 
Findings of cochlear neuritis include 
enhancement of the nerve on contrast-
enhanced MRI without evidence of a 
focal mass. A small schwannoma may 
be difficult to distinguish radiographi-
cally from neuritis. Ramsay-Hunt 
syndrome describes simultaneous ves-
tibulocochlear and facial neuritis sec-
ondary to varicella zoster infection. 
Patients present with painful herpetic 
lesions around the auricle, vertigo, tin-
nitus, CN VII palsies, and SNHL. In-
tense enhancement of the facial and 
vestibulocochlear nerves can be seen in 
the IAC (Figure 14).15

Any one of the myriad of intra-axial 
CNS pathologies has the potential to 
cause SNHL if it affects the central au-
ditory pathway, whether it is ischemic, 
traumatic, neoplastic, or demyelinating. 
Lesions affecting the cochlear nerve 
or cochlear nuclei in the medulla will 
produce ipsilateral SNHL (Figure 15). 
More proximal to the cochlear nuclei, 
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however, some ascending fibers decus-
sate while others stay ipsilateral. This 
results in transmission of input from 
both ears to the auditory cortex in both 
superior temporal gyri. Therefore le-
sions affecting the auditory pathway 
more proximal to the cochlear nuclei 
may not produce SNHL or may produce 
contralateral SNHL.17  

Mixed hearing loss
Otospongiosis affects the bone of the 

otic capsule and is a classic example of 
a cause of MHL. The etiology of the 
disease is still poorly understood, but it 
is associated with both genetic and en-
vironmental factors. In early stages, the 
normal bone is replaced with spongy, 
irregular bone. Most cases are diag-
nosed during this spongy phase, hence 
the name otospongiosis. Later in the 
disease progression, otospongiosis may 
recalcify and increase in density. This 
latter process is seen less frequently 
but has led to the widespread use of the 
term otosclerosis.

Otospongiosis commonly begins at 
the fissula antefenestrum, a cleft of fi-
brocartilaginous tissue just anterior to 
the oval window. Fenestral otospon-
giosis describes disease affecting the 
oval window which produces CHL. Co-
chlear otospongiosis occurs in the otic 
capsule surrounding the cochlea. The 
cochlear form affects the organ of Corti 
through a mechanism that is not com-
pletely understood resulting in SNHL. 
Cochlear otospongiosis rarely presents 
without concurrent fenestral otospon-
giosis and the two entities are thought to 
be part of a continuum. The combined 
CHL of fenestral otospongiosis and 

SNHL of cochlear otospongiosis pro-
duce MHL clinically.13  

CT is the study of choice for evalu-
ating suspected otospongiosis. The 
fenestral form will demonstrate a 
focal lytic plaque in the region of the 
fissula antefenestrum (Figure 16A). 
Thickening of the stapes footplate can 
sometimes be seen. The cochlear form 
presents with lytic plaques adjacent 
to or surrounding the cochlea (Figure 
16B). If the plaque occurs parallel to 
the basal turn, it may appear as if the 
cochlea has a “fourth turn.”

Conclusion
Hearing loss is becoming increas-

ingly common in today’s society. The 
causes are varied and proper workup 
and precise diagnosis helps patients. 
Evaluation begins with the clinician 
where patient history, physical exam, 
and audiometry can classify the hear-
ing loss as conductive, sensorineural, 
or mixed. The type of hearing loss de-
termines which imaging study will 
yield the most diagnostic informa-
tion. Knowledge of the anatomy and 
common pathologies of the auditory 
pathway is required of radiologists to 
accurately interpret these studies and 
guide the treatment of hearing loss. 
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