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Summary: A 5-year-old boy was evaluated for a left retro-
tympanic mass found at otoscopy. Subsequent petrous bone
CT and MR angiographic examinations demonstrated bi-
lateral aberrant internal carotid, bilateral stapedial artery
persistence, and bilateral duplicated internal carotid arter-
ies. Imaging findings and their clinical relevance are dis-
cussed. A second case of unilateral aberrant internal ca-
rotid artery with a persistent stapedial artery is included
for comparison.

An aberrant internal carotid artery (ICA) in the
middle ear is a rare congenital finding. If the diagno-
sis is not made before middle ear surgery is per-
formed, hemorrhage, stroke, or death may occur as a
result of injury to the vessel.

A persistent stapedial artery (PSA) is a more be-
nign congenital diagnosis; however, symptoms of
hearing loss and tinnitus may be present. Tinnitus was
noted to resolve in one case after lysis and cauteriza-
tion of the PSA (1). Stapes surgery is complicated by
the presence of a PSA because the artery passes
through the obturator foramen of the stapes. Stapes
surgery may result in injury to the PSA; however,
Govaerts et al (2) are not aware of cases in which
damage to the PSA has led to unfavorable results.

A duplicated ICA is a rare congenital variant of
little consequence other than possible associated find-
ings such as an aberrant ICA. If neck or tonsil surgery
is contemplated, knowledge of the presence of dupli-
cated ICAs may be important.

Case Reports

Case 1
A 5-year-old boy presented to his pediatrician for a fol-

low-up visit after treatment for otitis media of the left ear. A

retrotympanic mass was noted during otoscopy of the left ear.
Subsequent CT of the petrous bones demonstrated bilateral
aberrant ICAs (Fig 1A), and an absent foramen spinosum
bilaterally (Fig 2A). Bilateral PSAs were identified in the mid-
dle ear and facial nerve canal (Fig 3A). The exocranial orifice
of the carotid canal was noted to be present but hypoplastic
(Fig 4A, 5).

The patient had no symptoms related to these anatomic
findings. Audiograms showed mild low-frequency hearing loss
involving the left ear and normal hearing in the right ear. This
has remained stable over the past 5 years.

When the patient was aged 10 years, his parents noticed a
left-ear bruit when they placed their ear next to the left ear of
the patient. With exercise, this increased to a palpable thrill.
A subtle right-ear bruit was audible with a stethoscope. How-
ever, the patient only reported hearing a mild bruit immediately
after exertion. Repeat CT demonstrated no apparent change.
MR angiography (MRA) demonstrated the known bilateral ab-
errant ICAs with the PSAs and confirmed flow in the native
hypoplastic carotid canals (Fig 6). Also noted was the origin of
right occipital artery from the larger of the duplicated right
cervical ICA.

Case 2
An otolaryngologist evaluated a 10-year-old girl for otitis

media. At otoscopy, a left retrotympanic pulsatile mass was
noted. Subsequent CT scans of the petrous bone demonstrated
a left aberrant ICA (Fig 1B), an absent left foramen spinosum
(Fig 2B), a left PSA (Fig 3B), and a hypoplastic native exocra-
nial carotid canal on the left side (Fig 4B). No further imaging
studies were performed. Audiograms revealed a mild low-
frequency hearing loss involving the left ear and normal hear-
ing in the right ear. No clinical symptoms were referable to
these anatomic findings.

Discussion

Many authors (1–6) have discussed the embryo-
logic development of the cervical and cranial vascu-
lature. Now, an aberrant ICA is generally accepted to
be a collateral pathway that occurs as a result of
agenesis of the first embryonic segment of the ICA.
The inferior tympanic branch of the ascending pha-
ryngeal artery anastomoses with the caroticotympanic
artery (hyoid artery remnant) of the ICA. The aber-
rant ICA variant may therefore be more accurately
referred to as “the inferior tympano-caroticotym-
panic variant,” as suggested by Lasjaunias (3). The
inferior tympanic artery passes through the inferior
tympanic canal (Jacobsen canal) at the skull base,
with a resultant characteristic narrowing of the vessel.

Characteristic angiographic findings of aberrant
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ICA include lateral extension of the ICA well beyond
the vestibular line of Lapayowker (7).

CT is considered one of the most reliable ways to
diagnose an aberrant ICA (8–10). Findings include
the following: A reduced-caliber aberrant ICA enters
the middle ear through the enlarged inferior tym-
panic canal within the caroticojugular spine. The ves-
sel takes a sharp turn anteriorly and crosses the prom-
ontory to continue on to the horizontal portion of the
petrous carotid. Because the aberrant ICA is present
in the middle ear, the normal bone covering the
artery is absent. The vertical portion of the carotid
canal may be absent or hypoplastic.

Dephasing of the spins due to turbulence, with loss

of the signal intensity on the three-dimensional (3D)
time-of-flight MRA image in case 1, is evident beyond
the expected location of the inferior tympanic canal;
this effect accounted for the patient’s bruits. MRA
findings of aberrant ICA have been described (11);
these include a lateral and superior location of the
carotid genu in the middle ear on the anteroposterior
projection and the posterior and superior location of
this structure on the lateral projection.

The stapedial artery is persistent when the embry-
onic stapedial artery does not regress completely.
This condition usually results in the stapedial artery
supplying the middle meningeal artery territory. Con-
genital absence of the foramen spinosum is present in

FIG 1. Aberrant ICAs (arrows) in the mid-
dle ear.

A, Case 1. CT scan demonstrates bilat-
eral aberrant ICAs.

B, Case 2. CT scan demonstrates left
aberrant ICA.

FIG 2. Absent foramen spinosum.
A, Case 1. CT scan demonstrates bilat-

eral absence of the foramen spinosum. A
foramen of Vesalius is noted on this image
on the right (arrow) and was present on
the left on additional images (not shown).

B, Case 2. CT scan demonstrates a
right foramen spinosum on the right (ar-
row) and absence on the left.

FIG 3. Thickened contents of the hori-
zontal facial canal.

A, Case 1. CT scan shows bilateral
thickening from PSAs.

B, Case 2. CT scan shows left-sided
thickening.
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3.2% of the population (12); therefore, additional
findings demonstrating the course of the PSA are
needed to confirm its presence. These findings in-
clude a small canaliculus exiting the carotid canal (in
cases in which aberrant ICA is not present), the pres-
ence of a linear soft-tissue attenuation crossing the

middle ear over the promontory, an enlarged facial
nerve canal, or a separate and parallel canal (13).

In a case presented by Lasjaunias (3), courtesy of
R. Willinsky, the duplicated ICAs had an appearance
strikingly similar to that of case 1. The anatomic
explanation of the two channels carrying the ICA flow

FIG 4. Carotid canals and inferior tym-
panic canals.

A, Case 1. CT scan shows bilateral
hypoplastic carotid canals (horizontal
arrows) and enlarged bilateral inferior
tympanic canals (vert ical arrows )
through which the aberrant ICA (inferior
tympanic artery portion) passes.

B, Case 2. CT scan shows a normal
right carotid canal (horizontal arrow on the
patient’s right), a hypoplastic carotid ca-
nal (horizontal arrow on the patient’s left),
and the inferior tympanic canal (vertical
arrow) with the aberrant ICA.

FIG 5. Case 1. 3D CT scans of the of the exocranial foramen with stereoscopic views. Images A and B are for cross-eyed viewing, and
images B and C are for parallel-eye viewing. The right inferior tympanic canal (left arrow) shows a bony constriction. The hypoplastic
right carotid canal is shown with the right arrow.

FIG 6. Case 1. Stereoscopic MRA images of the right carotid. Images A and B are for cross-eyed viewing, and images B and C are
for parallel-eyed viewing. The top left arrow shows the PSA supplying the middle meningeal distribution. The right arrow shows the
duplicated ICA (carotid branch of the ascending pharyngeal artery). The bottom left arrow points to the turbulent blood flow at the inferior
tympanic canal in the aberrant ICA. Views of the left ICA showed similar findings (not shown).
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is that one channel is the inferior tympanic artery
branch of the ascending pharyngeal artery, and the
other channel is the carotid branch of the superior
pharyngeal branch of the pharyngeal trunk of the
ascending pharyngeal artery. In case 1, we propose
the same anatomic explanation for the bilateral du-
plicated channels of the ICAs. We hypothesize that
the stenosis at the inferior tympanic canal bilaterally
results in the need for an additional collateral supply
from the carotid branch of the ascending pharyngeal
artery.

The surgical incidence of PSA is quoted as 1:5,000
to 1:10,000 (0.02–0.01%) with stapes surgery (2). This
incidence is different from that from a histopatho-
logic study in which five PSAs were found in 1,045
temporal bones, for an incidence of 0.48% (14).

The incidence of aberrant ICA and the incidence of
aberrant ICA with PSA is unknown; however, several
case reports exist (1, 6, 15, 16). Retrospective and
prospective evaluation of cases of aberrant ICA may
be helpful to determine the true incidence of this
association. The incidence of a duplicated ICA is also
unknown.

Six previous reports of bilateral aberrant ICAs (17–
22) and 13 previous cases of bilateral PSAs (2, 6, 23)
are known. No cases of bilateral duplicated ICAs or
cases of bilateral aberrant carotid arteries with bilat-
eral PSAs have been previously reported.

Conclusion
Recognizing the findings of an aberrant ICA is

important to avoid potentially severe surgical compli-
cations. The identification of PSAs is also helpful in
the evaluation of tinnitus and hearing loss.

We present what we believe to be the first reported
case of bilateral aberrant ICAs with bilateral PSAs
and bilateral duplicated ICAs.
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