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Introduction

Aberrant internal carotid artery
(ICA) in the middle ear is a rare
vascular anomaly of the temporal
bone. Usually there are no other
associated malformations. Two
cases of aberrant ICA are 
presented. The authors also review
the literature discussing the
clinical presentation, and the
radiographic investigation and
management of these patients.
Knowledge of this anomaly is
required to avoid misinterpreta-
tion and iatrogenic bleeding
during otological surgery. 

Case reports

Case 1

A 40-year-old female was brought
to our attention who complained
of a pulsating tinnitus and hearing
loss on her right-side, symptoms
which had been present and stable
for many years. There was no his-
tory of vertigo, head trauma, or
headaches. A right otomicroscopic
examination showed a normal
non-pulsating tympanic membrane
and an antero-inferior reddish-

blue mass with rounded regular
edges. The left otoscopy was nor-
mal. The other findings in the
head and neck examination were
normal. Audiometric assessment
revealed a right 60 dB HL conduc-
tive hearing loss; both tym-
panograms were normal, and no
stapedial reflexes were detected.

A diagnosis of vascular tumour
in the right middle ear was 
considered. The patient underwent
a high resolution computed tomo-
graphic (CT) scan of the temporal
bones and a magnetic resonance
imaging (MRI) angiography. The
high resolution CT scan showed

that the right ICA had an aberrant
course, passing in the proximity of
the promontory and adjacent to
the inferior part of the eardrum
(Figure 1). On the angio-MRI, a
distinctly reduced calibre of the
ICA, with a lateral displacement
on the right, was observed
(Figure 2). There was no evidence
of a solid mass or of bone destruc-
tion. The patient was informed of
the diagnosis and was advised to
avoid any manipulation of the
external auditory canal and mem-
brane. Regular follow-up was
arranged, but ear surgery was not
indicated. 
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Figure 1
Clinical case 1: High resolution CT scan, axial sections, showing aberrant course of
right internal carotid artery (arrow).
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Case 2

A 32-year-old male was referred to
our clinic who complained of a 2-
year history of purulent discharge
from the right ear associated with
hearing loss and pulsating tinnitus.
There were no associated symp-
toms of vertigo and imbalance,
and no history of head trauma. The
clinical evaluation revealed a right
chronic otitis media with a grade
III retraction pocket of the pars
flaccida that was filled with
epithelial debris; the left otoscopy
was normal. The rest of the ENT
examination was unremarkable.
No facial weakness or nystagmus
were present. Pure tone audio-
metry revealed a right 50 dB HL
conductive hearing loss. Temporal
bone CT scans (Figures 3,4)
disclosed a soft tissue mass within
the right middle ear which was
eroding the ossicular chain (sug-
gesting cholesteatoma) and dis-
closed an aberrant ICA which was
enlarged in calibre, anteriorly
located within the temporal bone
(horizontal tract), and separated
from the middle ear cavity by a
thin bone wall. 

The patient underwent a mas-
toido-tympanoplasty through an
open-closed technique and a
cholesteatoma of the mastoid
antrum and epitympanic space,
descending in the mesotympa-
num, was apparently completely
removed together with the malleus
and incus. The middle ear cavity
was partially occupied by the
dehiscent carotid artery. No
ossicular reconstruction was per-
formed. 

Two years later, the otoscopy
revealed a residual cholesteatoma
in the mesotympanum that was
close to the carotid artery.
Preoperative CT imaging con-
firmed the clinical observation. A
partial petrosectomy was carried
out with isolation of the aberrant
carotid artery and closure of the
outer ear canal. After a 2 year fol-
low-up, a temporal MR with an
algorithm for cholesteatoma was
negative.

Discussion

Aberrant courses of petrous ves-
sels are extremely rare. To date,
only 86 cases have been reported

in the literature. Most cases are
described in women (5:1) and are
located in the right ear (2:1).
Generally, there are no other asso-
ciated malformations.1

Regarding the incidence of
aberrant ICA, few petrous bone
studies have been reported in the
literature and describe an inci-
dence of ICA ectopy of 1%. The
first report of this kind is by
Myers in 1934.2-4 Moreano et al.5

detected an anomalous ICA
course in 77 (7.7%) of one thou-
sand temporal bones examined.

Normally, the ICA enters the
petrous portion of the temporal
bone medial to the styloid process
through the carotid canal, separated
from the internal jugular vein
by the carotid ridge. The initial
vertical segment is anterior to the
cochlea and separated from the
tympanic cavity by a 0.5 mm bone
plate, which can be cribiform in
childhood and may be reabsorbed
in old age. The ICA then becomes
more anterior and horizontal, lies
inferior and posterior-medial to
the eustachian tube, crosses the
foramen lacerum, and enters the
middle cranial fossa. In the
petrous portion, the ICA gives ori-
gin to the carotid-tympanic artery
and sometimes to the pterygoid
artery. Then the ICA’s cavernous
portion passes laterally to the body
of the sphenoid. Anomalies of the
ICA within the temporal bone
include aneurysms and arterial
displacement, either of which can
be congenital or acquired.6-8

The aberrant ICA course
through the middle ear can be
secondary to embryological mal-
formation of the first and second
branchial arches; this can lead to
the persistence of embryological
vessels and anastomosis in the
middle ear, or cause a malforma-
tion of the bony plate between the

Figure 2
Clinical case 1: Angio-MRI, coronal section, showing lateral
displacement of internal carotid artery on the right (arrow) and
normal position on the left.
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ICA and the middle ear.9

Complete absence of the bony
plate has been reported at an inci-
dence rate of 1%.9 This defect can
also be acquired after head trau-
ma, surgery, atherosclerosis,
infection, or otitis media.8-10

In most cases, an aberrant ICA
course appears with pulsating tin-
nitus and hearing loss, although
vertigo, otalgia, facial paralysis,
aural fullness, and progressive
conductive hearing loss are also
described. Frequently, patients are
asymptomatic.9,10 During the oto-
scopic examination, a reddish-
blue vascular mass can be seen
through the tympanic membrane,
with or without a pulsating drum.
At the audiometric examination,
conductive hearing loss may be
present while the tympanogram

may reveal a pulsating mem-
brane.9

Retrotympanic vascular masses
are usually not specific enough to
lead to a diagnosis. Differential
diagnosis of aberrant ICA
includes cholesteatomas, aberrant
jugular bulb, glomus tumours,
arteriovenous fistula, hemangioma
of the temporal bone, sinus caver-
nosus fistula, carotid fistula,
dehiscent or high-riding jugular
bulb, petrous ICA aneurysm, per-
sistent stapedial artery, and
enlarged and posterior displaced
middle meningeal artery.3,10,11

High resolution CT scans of the
temporal bones and angio-MRI
are non-invasive imaging proce-
dures that provide excellent visu-
alization of the temporal bone and
intracranial and extracranial vas-

culature without the need for a
contrast injection as was previous-
ly necessary with the conventional
angiography. Today, the angio-
MRI has almost superseded the
need for conventional contrast
angiography.10,12,13

Knowledge of this rare entity is
crucial for otolaryngologists who
perform myringotomy or other ear
surgeries. Many authors recom-
mend a conservative approach for
the management of aberrant-
course of the ICA. Any surgical
manipulation should be avoided
and both the patient and the physi-
cian involved in his/her care
should be informed of the vascular
anomaly.14 However, especially in
cases of surgery for chronic mid-
dle ear infection, it is important to
restore the middle ear cavity and
to preserve the aberrant vessel
using bone and/or fascia grafts
during the procedure.15

In cases of bleeding, immediate
treatment should consist of pack-
ing the external auditory canal to
control the haemorrhage, while
additional steps include a posteri-
or epistaxis package, ICA ligation,
and angiographic occlusion.

Conclusions

Vascular anomalies of the middle
ear are rare. It is important to con-
sider the possible presence of
these anomalies and remember
that an adequate diagnostic proto-
col should be performed in select-
ed cases, especially before ear
surgery. 
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