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Avaliação por imagem dos colesteatomas da orelha média: ensaio iconográfico
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Abstract Middle ear cholesteatoma is a relevant and relatively common disease that may have severe consequences. In the present
pictorial essay, the authors have selected illustrative examples of multislice computed tomography and magnetic resonance
imaging depicting the main presentations of cholesteatomas, and describing their characteristics, locations, and major
complications.
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Resumo O colesteatoma da orelha média é uma doença importante e relativamente comum, podendo ter sérias consequências.
Neste ensaio iconográfico selecionamos exemplos ilustrativos de tomografia computadorizada multislice e ressonância
magnética das principais apresentações dos colesteatomas, descrevendo suas características, localizações e principais
complicações.
Unitermos: Tomografia computadorizada; Orelha média; Colesteatoma.
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INTRODUCTION
Cholesteatoma is a proliferation of keratinized, stratified squamous epithelium in
an anomalous location, generally in the
middle ear. It has an osteolytic potential,
which may be explained by the presence of
collagenase in the lesion periphery, since
collagen is the main protein of the bone tissue(1–4).
The term “cholesteatoma” is controversial. According to its literal transcription,
the word derives from “cholesterol” and
“tumor”, but in truth it is an epidermoid
cyst. Cholesterol crystals are not observed
in the structure of the lesion which also
does not present a tumor-like nature(1,2).
PATHOGENESIS
There are four main theories regarding
the origin of acquired cholesteatomas,
* Study developed at Hospital Mater Dei, Belo Horizonte,
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namely: retraction, epithelial invasion,
middle ear epithelium metaplasia, and hyperplasia of basal cells(1–3). The most
widely accepted theory suggests that cholesteatomas arise from retraction pockets.
If a negative pressure develops in the
middle ear (because of auditory tube dysfunction or infection), the tympanic membrane retracts, generally in its weakest part
– the pars flaccida. Thus, the keratin (which
typically is externally located in relation to
the tympanic membrane) undergoes invagination, remaining in an anomalous position.
CLASSIFICATION
Cholesteatomas may be either congenital or acquired(1–3).
Congenital cholesteatomas (2%) originate from embryonic epithelial remains.
The patients are born with the tissue in an
anomalous position. There is no history of
infection, and the tympanic membrane is
intact. The lesions tend to occur in the an-
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terior tympanic cavity, proximal to the epitympanum or stapes(1,4).
Acquired cholesteatomas are more commonly found (98%), and are related to a
chronic inflammatory process in the middle
ear. Its etiology is associated with the tympanic membrane anatomy which includes
three cell layers, an outer layer in continuity with the mucosa of the external ear conduct, an inner layer in continuity with the
mucosa of the middle ear, and a middle
layer of fibrous tissue that is present only
in the pars tensa(1).
Acquired cholesteatomas may occur in
the pars flaccida (82%) and pars tensa
(18%), most commonly arising in the upper portion of the tympanic membrane pars
flaccida, extending towards the Prussak’s
space, located in the epitympanum and limited by the pars flaccida, by the lateral ligament of the malleus, and by the short process of the malleus (Figure 1)(5).
Because of its location in the Prussak’s
space, acquired cholesteatomas of the pars
flaccida generally displace the malleus
head and the body of the incus medially,
causing erosion of the bone spur of
Chausse(Figure 2). From the Prussak’s
space, the mass easily extends itself posteriorly in the superior incudal space towards
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since they are locations whose visualization
is difficult during the surgery, and are frequent sites of residual disease.
COMPUTED TOMOGRAPHY

Figure 1. MSCT with
coronal multiplanar reconstruction showing
Prussak’s space delimited by pars flaccida, by
the lateral ligament and
by the short process of
the hammer (circle).

the posterolateral portion of the attic, and
then, through the aditus ad antrum, towards
the antrum and the mastoid air cells(4,6).
Pars tensa cholesteatomas are much less
common than pars flaccida cholesteatomas.
The medial wall of the epitympanum is
most affected, with destruction of ossicles
and lateral displacement of the ossicular
chain. The lateral wall of the epitympanum
and the Prussak’s space are spared(4,7).
DIAGNOSIS
The diagnosis of cholesteatoma is based
on clinical evaluation (otoscopy), where
retraction of the tympanic membrane with
pars flaccida perforation and a whitish mass
in the middle ear are observed(7).

A

Multislice computed tomography
(MSCT) is considered the imaging method
of choice in the evaluation of middle ear
cholesteatomas. Magnetic resonance imaging (MRI) has gained importance in the
evaluation of complicated cholesteatomas
and in the postoperative follow-up of patients to evaluate residual or recurrent cholesteatoma(1,2).
Role played by preoperative imaging:
evaluation of lesion extent (attic, antrum
and mastoid); detection of complications,
such as bone lysis and cerebromeningeal
complications; and detection of anatomical
variations (jugular dehiscence and lateralized sinus).
Special attention should be given to the
tympanic sinus and to the facial recess,

Preoperative MSCT is a nonspecific
method, but is highly suggestive of the disease, with the classical image of a homogeneous, noncalcified, lobulated soft-tissue
mass in the attic/antrum, particularly in the
Prussak’s space and in the epitympanum,
presenting mass effect with medial displacement of the ossicular chain, fine structures (lateral attic wall, tympanic tegmen
and ossicles) osteolysis, and tympanic
membrane retraction (Figure 3).
MSCT is highly accurate to demonstrate
the presence of abnormal tissue in the
middle ear, with sensitivity ranging between 70% to 96%(5,6), but one of its limitations is that it cannot define if the tissue
is inflammatory, fibrotic or cholesteatoma.
However, the presence of bone erosion of
some structures such as ossicular chain,
tympanic tegmen, bone labyrinth and lateral wall of the attic, is strongly indicative
of cholesteatoma or chronic otitis media.
The differential diagnosis between such
two conditions cannot be accurately done
with MSCT, since the radiological findings
are very similar and many times overlap to
each other. In such cases, and particularly
in already operated patients, MRI is essential to define the diagnosis.

B

Figure 2. MSCT with coronal multiplanar reconstruction. A: Lateral wall of the attic/intact bone spur of Chausse (arrow). B: Presence of soft-tissue within the
middle ear in association with erosion of the lateral wall of the attic/ bone spur of Chausse (arrowhead).
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B

Figure 3. MSCT with coronal multiplanar reconstruction. A: Soft-tissue occupying the Prussak’s space and the epitympanum, medially displacing the ossicular
chain (asterisk). B: Practically complete obliteration of middle ear by soft-tissue, with ossicular chain demyelination.

The differential diagnoses of a middle
ear mass include cholesteatoma, rhabdomyosarcoma, Langerhans cell histiocytoma, squamous cell carcinoma, metastasis,
giant cell tumor and xanthoma(1).
MAGNETIC RESONANCE IMAGING
MRI increases the specificity as compared with MSCT, particularly in the postoperative follow-up. It is useful to evaluate meningoencephaloceles, to differentiate between fibrosis, inflammatory tissue
and disease recurrence.
Several MRI protocols have been proposed, and are based principally on delayed post-gadolinium (45 minutes) T1weighted sequences, diffusion-weighted

Figure 4. Axial MRI, delayed, contrast-enhanced
T1-weighted sequence. Inflammatory tissue/granulation with intense contrast uptake (asterisk). Noncontrast-enhanced recurrent cholesteatoma (circle).
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sequences, or on a combination of both
techniques(8).
As regards diffusion-weighted sequences, distinction should be made between echo-planar sequences (EPI) and
non-echo-planar (TSE) sequences. Nonecho-planar diffusion-weighted sequences
have a thinner thickness and are less predisposed to susceptibility artifacts than
echo-planar sequences. Studies demonstrate that diffusion-weighted sequences
are superior to delayed post-gadolinium
T1-weighted sequences, and that diffusionweighted TSE sequences (90% sensitivity
and 100% specificity) are superior to diffusion-weighted EPI sequences(8,9).
Delayed contrast-enhanced T1weighted sequence (45 minutes) – Cho-

lesteatomas are avascular and is not contrast-enhanced. Fibrosis is poorly vascularized and contrast uptake occurs with delayed acquisitions. On the other hand, inflammatory tissue presents early contrastenhancement (Figure 4)(2,9).
Diffusion-weighted sequence – Cholesteatomas present high signal intensity at
diffusion-weighted sequences and are differentiated from inflammatory and fibrotic
tissues which do not present diffusion restriction (Figures 5 and 6)(2,9).
COMPLICATIONS
Ossicular chain osteolysis (Figure 7) –
It is a frequent complication and leads to
transmission deafness. It occurs in 75% of

Figure 5. Recurrent cholesteatoma. At left, MRI delayed contrast-enhanced T1-weighted image: absence
of contrast uptake. At right, MRI diffusion-weighted EPI: hypersignal compatible with diffusion restriction.
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Figure 6. A: MSCT with coronal multiplanar reconstruction: nonspecific soft-tissue within the middle ear. B,C: Restriction on the EPI sequence (B) and TSE
sequence (C), compatible with recurrent cholesteatoma (Images kindly provided Dr. Marcelo Garcia).

Figure 7. Axial MSCT. Cholesteatomatous lesion in
middle ear associated with
ossicular chain osteolysis at
left (circle).

pars flaccida cholesteatomas, and in up to
90% of pars tensa cholesteatomas. Long
apophysis of the incus, because of its limited ligament support and poor blood supply, is the most affected ossicular chain

A

segment (87% of cases). The stapes should
also be carefully evaluated, since it is compromised in 21% of cases. Amputation of
hammer head and body of the incus occurs
in very advanced lesions, particularly those

occurring in the Prussak’s space(4). The
comparison with the contralateral ossicles
is essential in the diagnosis of very subtle
erosions.
Erosion of the lateral wall of the attic
(Figure 2) – The origin of the greatest majority of acquired cholesteatomas in the
pars flaccida of the tympanic membrane
with extension through the Prussaks’s
space justifies, as one of the first tomographic findings, the destruction of the
bone spur of Chausse located in the junction of the lateral wall of the attic with the
wall of the external auditory canal(1).
Tympanic tegmen lysis (Figure 8) –
Bone dehiscence with risk for development
of meningoencephaloceles and epidural invasion by cholesteatoma, increasing the potential for development of meningitis,

B

Figure 8. A: MSCT with coronal multiplanar reconstruction: Thinning with bone destruction of the tympanic tegmen (oblique arrow) in association with labyrinth
fistula (hollow arrow). B: Coronal MRI: extension of encephalic tissue into the middle ear through tympanic tegmen dehiscence (asterisk).
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cerebritis or abscess. MRI is recommended
to evaluate such complications. A comparison with the contralateral tympanic tegmen
should be carried out, since sometimes the
bone thickness is already much reduced.
Other diagnoses which may be considered in cases of tympanic tegmen erosion
include arachnoid granulations and
expansile lesions of the middle cranial
fossa with bone involvement.
Lysis of facial nerve canal (Figure 9)
– The facial nerve canal may be eroded and
the function of the nerve can be spared.
Facial palsy occurs in approximately 1% to
4% of patients with cholesteatoma. The
most common site of facial nerve compression is the tympanic segment, which is located inferiorly to the lateral semicircular
canal and above the oval window. The tympanic segment of the facial nerve may be
covered by a very thin bone layer or may
be an open canal with the nerve exposed to
the middle ear(6).
Labyrinth fistula (Figure 8A) – Potentially severe complication from cholesteatoma, with incidence of 5% to 10%. The
lateral semicircular canal is the most compromised region. The diagnosis of fistula
can be done as the mass is in direct
aposition to the labyrinth lumen. Complications originated from the development of
fistulas include neurosensory deafness, dizziness, tinnitus and labyrinthitis.
Others – Mastoiditis, either with or
without osteitis; extension to the external
auditory canal; Bezold abscess (abscess
caused by mastoid cortex rupture and ex-

Radiol Bras. 2013 Jul/Ago;46(4):247–251

Figure 9. MSCT with coronal
multiplanar reconstruction. Bone
lysis of the facial nerve tympanic
segment (arrow).

tension towards soft tissues); intracranial
complications: meningitis, cerebral/cerebellar abscess, subdural empyema and sigmoid sinus thrombophlebitis.
Other specific presentations of cholesteatomas – Evacuated cholesteatoma
(automastoidectomy):
Cholesteatoma
evacuation may spontaneously occur
through the external auditory canal, leaving a cavity similar to that of mastoidectomy; iatrogenic cholesteatoma following
middle ear surgery; complete opacity of the
middle ear (either postoperatively or not).
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