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Learning objectives
The external auditory canal (also called ear canal or external ear canal) is an S-shaped
osseo-cartilaginous structure thatpasses medially towards the eardrum.
It extends from the auricle to the tympanic membrane.
Congenital, inflammatory, neoplastic, and traumatic lesions can affect the EAC.
In this study, we review the normal anatomy and discuss characteristic findings of
abnormalities of the EAC.
In this study we found that CT plays an important role in the diagnosis and especially in
the determination of the extent of the disease. CT also offered us a good evaluation of the
contiguous bone and it was the best method to visualize the middle ear when complete
occlusion of the external auditory canal (EAC) occurred.

Background
The external ear consists of the expanded portion named the auricula and the external
auditory canal. The former projects from the side of the head and serves to collect the
vibrations of the air by which sound is produced; the latter leads inward from the bottom
of the auricula and conducts the vibrations to the tympanic membrane.
The auricula or pinna is of an ovoid form, with its larger end directed upward. Its
lateral surface is irregularly concave, directed slightly forward, and presents numerous
eminences and depression. Fig. 1 on page 3
The external auditory canal is the only skin lined cul-de-sac in the whole human body. It
is divvided into an outer cartilagenous portion in its outer 1/3 and bony portion in its inner
2/3. It measures about 2.5 cms on the whole. Fig. 2 on page 3
The most common congenital lesion affecting the EAC is atresia. Inflammatory lesions
include malignant otitis externa and osteomyelitis.
Bone tumors are the most common neoplastic lesions encountered. Trauma can cause
injury to the EAC.
Miscellaneous conditions like accumulated ear wax and cholesteatoma also affect the
EAC.
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Most of these lesions can be diagnosed clinically; however imaging is often required to
evaluate the extent of the lesion, feasibility for surgery, differential diagnosis and to rule
out complications.

Images for this section:

Fig. 1: Auricula
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Fig. 2: External auditory canal - Normal anatomy
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Findings and procedure details
EXTERNAL AUDITORY CANAL ATRESIA:
External auditory canal atresia is related to anomalous development of the first and
second branchial arches (mesoderm) and the first pharyngeal pouch (endoderm). Lack
of first branchial arch differentiation results in malformation of the incudomalleal joint,
eustachian tube, mandible and tensor tympani muscle. Disturbance of the second
branchial arch affects the facial nerve canal, stapedius muscle, lower ossicular chain and
styloid process.
Radiographic findings in external auditory atresia can be related to the embryologic
development. The external auditory canal is often stenotic and vertically oriented. The
atresia plate may be membranous or bony; the bony plate may be thick or thin. Fig. 3
on page 8
Often the malformation involves ossicles and middle ear space to varying degrees. The
inner ear is most often normal. Among frequently observed middle ear developmental
anomalies are: hypoplastic middle ear cavity (small and poorly pneumatized), deformed
ossicles, oval window atresia, aberrant course of the facial nerve, absent or hypoplastic
tympanic bone. Fig. 4 on page 8
External auditory atresia is usually unilateral, right more than left, although can be
bilateral.

EAC EXOSTOSES:
Exostosis of the external auditory canal (also known as Surfer's ear), is an abnormal
bone growth within the ear canal. It is brought about by exposure to cold wind and water
combined, producing a super-cooling of the ear canal. This benign lesion is composed
of skin-covered, circumscribed mass of dense bone located at the meatus or within the
external auditory canal. Exostoses of the external auditory canal are usually multiple,
sessile, and bilateral and can cause severe narrowing of the external auditory canal. Fig.
5 on page 9

EAC MEDIAL CANAL FIBROSIS
Medial canal fibrosis (also called post inflammatory acquired atresia of the EAC or
post inflammatory medial meatal fibrosis) is a type of acquired meatal atresia that is
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characterized by formation of a solid core of fibrous tissue in the medial part of the external
auditory meatus abutting the tympanic membrane.
CT scan revealed soft tissue density lesion along the entire length of bony external
auditary canal, against the tympanic membrane, with no bony erosions. Fig. 6 on page
10

NECROTIZING EXTERNAL OTITIS:
Necrotizing (malignant) external otitis, an infection involving the temporal and adjacent
bones, is a relatively rare complication of external otitis. It occurs primarily in
immunocompromised persons, especially older persons with diabetes mellitus, and is
often initiated by self-inflicted or iatrogenic trauma to the external auditory canal. The
most frequent pathogen is Pseudomonas aeruginosa.
Imaging modalities include CT and MRI.
CT scanning is used to determine the location and extent of diseased tissue. The temporal
bone is the first bone to be affected, with imminent involvement of the petrous apex and
mastoid. Thickened mucosa of the external auditory canal and auricle, enhancing after
contrast medium administration, together with destructive, osteomyelitis appearance of
the tympanic and mastoid bone, strongly suggest malignant external otitis. Subtle cortical
erosions visible on CT are usually an early sign of evolving osteomyelitis, as well as
infiltration of the temporomandibular fat pad. Fig. 7 on page 10
MRI is the method of choice in determining intracranial extension. Meningeal
enhancement, visible on MRI informs about intracranial extension. Focal areas of rimenhancing fluid visible in adjacent soft tissues are consistent with abscesses. Fig. 8 on
page 11

EXTERNAL AUDITORY CANAL CHOLESTEATOMA:
Acquired cholesteatoma is an inflamatory mass of the petrous temporal bone; it is most
commonly encountered in the middle ear cavity. EAC cholesteatoma (EACC) is a rare
entity with an estimated occurrence of one in 1000 new patients at otolaryngology clinics.
Patients tipically present with otorrhea and a chronic, dull pain due to the local invasion
of squamous tissue into the bony EAC.
With high-resolution temporal bone CT examination, EACC is commonly seen as en EAC
fat-tissue mass with associated bone erosion and intramural bone fragment. Usually the
inferior and/or posterior walls are involved. Fig. 9 on page 13
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It is important to evaluate for extension into the middle ear cavity and for integrity of the
facial nerve canal, tegmen tympani and mastoid air cells, because these features may
change the surgical management. Fig. 10 on page 13

BENIGN SOFT TISSUE TUMOURS OF EAC:
Benign soft-tissue tumours of EAC include aural polyp, lipoma, hemangioma,
arteriovenous malforamtions, lymphangioma, leiomyoma, myxoma and neural tumours
like schwannoma.
Aural polyps are a result of chronic inflammation and elicit usually no bone resorption
or destruction.
CT would help in assessing the extent and surgical planning needed. Fig. 11 on page
14

EAC SQUAMOUS CELL CARCINOMA
Carcinoma of the external auditory canal (EAC) is a rare malignancy. This tumour has an
aggressive nature and spreads along vascular and neural pathways, invading adjacent
structures. Most squamous cell carcinomas of the temporal bone occur in the 5th and
6th decades of life.
Carcinoma of the EAC often will masquerade as chronic external otitis or chronic otitis.
It may appear as a meaty or polypoid lesion in the EAC.
On temporal bone CT, early carcinoma of the EAC commonly presents as a soft tissue
mass within the EAC. Fig. 12 on page 15
As the disease progresses, aggressive underlying bony destructive changes are
demonstrated. As the tumour infiltrates and spreads deep into the surrounding tissue, it is
best shown as a heterogeneously enhancing lesion on contrast-enhanced MR imaging.
Fig. 13 on page 16

EAR WAX (CERUMEN):
Earwax, also known by the medical term cerumen, is a yellowish waxy substance
secreted in the ear canal of humans and other mammals. It protects the skin of the human
ear canal, assists in cleaning and lubrication, and also provides some protection from
bacteria, fungi, insects and water. Excess or impacted cerumen can press against the
eardrum and/or occlude (block) the external auditory canal or hearing aids, potentially
hindering hearing.
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Diagnosis is mainly clinical and CT scan is only indicated when impaction removal has
been unsuccessful.
HRCT demonstrates a hypodense lesion filling the EAC. Fig. 14 on page 17. Fat
attenuation within the lesion and the presence of a rim of air around the lesion confirm
the diagnosis.

EXTERNAS AUDITORY CANAL INJURIES:
EAC injuries can be due to blunt trauma or penetrating injuries. Road traffic accidents
are the most common cause of blunt trauma. Trauma is usually associated with injury to
the pinna, with or without temporomandibular joint dislocation.
HRCT shows the presence of high-density fluid (hematoma) in the EAC, with fracture
fragments and associated TM joint dislocation. Fig. 15 on page 18

Images for this section:

Fig. 3: Stenosis (arrow) is seen on the right. Atresia and formation of an atretic plate
(arrowhead) are on the right.
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Fig. 4: On the left: displasia of the incudostapedial joint (arrow). On the right: rudimentary
ossicle (arrow) in an opacified middle ear.

Fig. 5: CT showing pedunculated bony mass arising from the posterior wall of the left
external auditory canal and almost obliterating the canal.
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Fig. 6: CT axial & coronal images shows soft tissue density lesion along entire length of
bony canal sparing the cartilaginous external meatus on right side.
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Fig. 7: CT scan showing thickening of the upper wall of the bony portion of left EAC, with
erosion of the wall of the attic. Soft tissue obliterating Prussak space and epitimpanum.
Abrasion of the bones of the middle ear
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Fig. 8: T1 post contrast. The enhancing tissue displaces and compresses the
right temporal lobe. The enhancement surrounds non-enhancing fluid within the
mastoidectomy cavity.
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Fig. 9: Coronal temporal bone CT image shows an EACC as a soft-tissue mass in the
inferior EAC with intramural bone fragments. Erosion of the inferior wall of the EAC is
present.
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Fig. 10: EACC with extension into the middle ear cavity. Coronal temporal bone CT show
a soft-tissue mass in the EAC, with inferior wall erosion and intramural bone fragments.
There is extension beyond the tympanic membrane into the middle ear cavity.
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Fig. 11: Aural polyps: CT shows a large, expansile, subtly destructive soft tissue
density lesion with stippled areas of hyperdensity, involving External Auditory canal with
extension to middle ear and partial resorption of ossicles

Page 15 of 20

Fig. 12: Squamous cell cancer of EAC. Axial contrast-enhanced CT demonstrates
heterogenously enhancing soft tissue mass infiltrating auricle, parotid gland and EAC
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Fig. 13: Coronal contrast-enhanced MR image shows tumour in the right EAC (asterisk)
with middle ear and intracranial extension. Note enhancement in the labyrinth (black
arrow) and the internal auditory canal (white arrow).
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Fig. 14: Axial HRCT image shows a hypodense lesion in the left EAC (arrow) causing
mild dilatation of the bony EAC

Fig. 15: EAC injury: Axial HRCT image (A) shows fracture of the anterior wall of left
EAC (arrow). Axial HRCT image (B) shows fracture and subluxation of the left TM joint
(arrowhead).
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Conclusion
The EAC is an important part of the temporal bone and is involved in sound conduction.
Many pathological conditions of the external ear do not require diagnostic imaging; the
need for imaging comes when complications are suspected or treatment is not effective.
Evaluation of such cases requires close cooperation between the clinician and radiologist.
When malignancy is suspected or surgery is the treatment option, radiological report
should include practical information necessary for the surgeon.
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