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Bilateral Internal Carotid Artery Aneurysms at the Subpetrosal
Portion with Unilateral Lower Cranial Nerve Palsies: Review
and Consideration of Surgical Strategy
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Background: Symptomatic bilateral extracranial internal carotid artery (ICA) an-
eurysms at the subpetrosal portion are extremely rare, and their treatment strategy
remains unknown. Clinical Presentation: A 42-year-old man presented to our hos-
pital with a 2-month history of sudden onset of hoarseness, dysarthria, and dysphagia.
Magnetic resonance imaging, magnetic resonance angiography, and computed to-
mography angiography revealed extracranial bilateral ICA aneurysms at the
subpetrosal portion. The left-sided aneurysm compressed the left-sided lower cranial
nerves (IX, X, XI, and XII), whereas the right-sided aneurysm was asymptom-
atic. We prioritized the treatment of the right-sided aneurysm to prevent bilateral
lower cranial nerve deficits. This strategy was used because aneurysm treatment
is not guaranteed to cure the left-sided cranial nerve palsies that lasted for 2 months.
The right-sided ICA aneurysm was treated with ICA ligation and high-flow
extracranial-intracranial bypass using the radial artery as bypass graft. Stent-
assisted coil embolization was performed to the left-sided ICA aneurysm after
17 days. The patient showed no right-sided symptoms, and his left-sided symp-
toms remarkably improved 1 year after surgery. Conclusion: Our unique surgical
strategy of prioritizing the aneurysm on the “asymptomatic” side may be one of
the best treatment approaches in an extremely rare bilateral aneurysm case. Key
Words: Bilateral extracranial internal carotid artery aneurysms—EC-IC bypass—lower
cranial nerve deficit—subpetrosal portion—symptomatic.
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Introduction

Extracranial internal carotid artery (ICA) aneurysms are
rare and account for .1%-4% of all arterial aneurysms."?
These aneurysms generally exist at the ICA bifurcation
or the proximal side of ICA.*” Extracranial distal ICA an-
eurysms are mostly related to carotid artery dissection,”®
and their main symptom is associated with cerebral isch-
emia caused by embolism from dissecting aneurysm.’'’
In this paper, we report an extremely rare case of spon-
taneous bilateral extracranial ICA aneurysms at the
subpetrosal portion, of which the aneurysm on one side
caused ipsilateral lower cranial nerve palsies. We used
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Figure 1. Computed tomography angiography (A: axial image; B: coronal
image) and 3-dimensional computed tomography angiography (C and D).
The arrows indicate bilateral internal carotid artery aneurysms at the
subpetrosal portion. These aneurysms are located just under the jugular
foramen.

a unique treatment strategy including surgical and
endovascular interventions.

Clinical Presentation

A 42-year-old man had been experiencing hoarseness,
dysphagia, and dysarthria for 2 months. He had no re-
markable history or familial history and no abnormality
on laboratory examinations. Neurologic examination
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revealed weak swallowing reflex, dropping of the pala-
tine arch on the left side, and left-sided weakness of the
sternocleidomastoid muscle and tongue. Laryngoscopic
examination demonstrated left-sided vocal cord paraly-
sis. Video fluoroscopic examination of swallowing showed
stagnation of foods at the laryngeal vestibule. Based on
the above findings, we diagnosed the patient with left-
sided lower cranial nerve (IX, X, XI, and XII) palsies. Other
cranial nerves on the left side and all cranial nerves on
the right side were normal. Magnetic resonance imaging
(MRI) demonstrated that no intracranial abnormality caused
the lower cranial nerve palsies. Computed tomography
angiography (CTA) and magnetic resonance angiogra-
phy (MRA) revealed bilateral ICA aneurysms at the
subpetrosal portion. These aneurysms were located just
under the jugular foramen (Fig 1). Constructive interfer-
ence in steady-state MRI revealed that both aneurysms
exist close to the lower cranial nerves and appear to com-
press these nerves (Fig 2), whereas right-sided aneurysm
did not show any symptoms. Digital subtraction angi-
ography (DSA) confirmed the presence of bilateral ICA
aneurysms at the subpetrosal portion, which were 14.3 mm
in diameter on the left side and 8 mm in diameter on
the right side (Fig 3, A-D). Although these aneurysms
mildly compressed the bilateral internal jugular vein,
venous return and collateral route for venous return were
sufficient. There was no evidence of bilateral venous con-
gestion on DSA and MRI. Based on these findings, the

Figure 2. Constructive interference in steady-state magnet-
ic resonance imaging reveals left-sided aneurysmal compression
of the lower cranial nerves (A). The arrowhead (B) indicates
left-sided lower cranial nerves, and the arrow (B) indicates left-
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sided ICA aneurysm at the subpetrosal portion. Subpanel (C)
shows the neighboring structures, which include the left lower
cranial nerves, jugular foramen, jugular vein, lacerated foramen,
and ICA information. Subpanel (D) shows an aneurysm and
its neighboring structures, which include compressed lower cranial
nerves. Abbreviation: ICA, internal carotid artery.
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Figure 3. Digital subtraction angiography confirms the presence of bi-
lateral ICA aneurysms at the subpetrosal portion. Right-sided ICA aneurysm
(A: AP view; C: 3D image) and left-sided ICA aneurysm (B: AP view;
D: 3D image). The arrows (A and B) indicate aneurysms. Balloon test
occlusion on the right ICA shows a good cross flow through the anterior
communicating artery (E). Abbreviation: ICA, internal carotid artery.

symptoms were due to the compression of the left-
sided aneurysm to the lower cranial nerves at the
subpetrosal portion, but the right-sided aneurysm was
asymptomatic.

Considering the therapeutic strategy, we understand
that the first target is symptomatic aneurysm. However,
the following issues exist. First, aneurysm treatment on
the ipsilateral side is not guaranteed to cure the left-
sided cranial nerve palsies that have lasted for 2 months.
Second, if the right-sided aneurysm grows and becomes
symptomatic, then a risk of serious bilateral lower cranial
nerve paralysis exists. The manifestation is severe dys-
phonia, dyspnea, and stridor; it can be fatal if the airway
is not secured. Third, prioritizing the treatment of left-
sided aneurysm is expected to change the wall shear stress
of the right-sided aneurysm. This change may promote
aneurysm growth on the right side, and right-sided symp-
toms may be attributed to this growth.

Therefore, we prioritized the radical treatment of as-
ymptomatic right-sided aneurysm to preserve completely
the asymptomatic lower cranial nerves after sufficient in-
formed consent. Balloon test occlusion on the right ICA
showed a good cross flow from the anterior and poste-
rior communicating arteries (Fig 3, E). The patient did
not manifest ischemic symptoms and had mean stump
pressures of more than 60% compared with the mean sys-
temic pressure during balloon test occlusion. In addition,
a remarkable change in latency and amplitude was not
observed in sensory-evoked potential monitoring. Al-
though these results indicate favorable ischemic tolerance,
ligation without high-flow bypass may result in increas-
ing wall shear stress of the left-sided aneurysm.

ICA ligation with high-flow extracranial-intracranial bypass
(EC-IC bypass) using the radial artery as bypass graft, fol-

Figure 4. ICA ligation (asterisk) with high-flow extracranial-intracranial
bypass using the radial artery as bypass graft (arrowhead) and superficial
temporal artery—middle cerebral artery M4 bypass (arrow) (A). Digital sub-
traction angiography of post stent-assisted coil embolization for left ICA
aneurysm (B). Proximal and distal ends of the stent are indicated by an
arrowhead (C). Abbreviation: ICA, internal carotid artery.

lowed by superficial temporal artery—middle cerebral artery
M4 bypass (STA-MCA assist bypass), was first performed
for the right-sided aneurysm (Fig 4, A). Postoperative MRI
revealed a small infarction at the right cortex of the tem-
poral lobe but no neurologic deterioration. MRA showed
thrombosed right ICA aneurysm and good flow without
constriction of the EC-IC bypass. We initially planned the
same treatment (ICA ligation and high-flow EC-IC bypass)
for the left side within several weeks. However, single-
photon emission computed tomography showed a slight
decline in the cerebral blood flow at the right hemisphere.
Sixteen days after the right side surgery, we performed
stent-assisted coil embolization for the symptomatic left-
sided aneurysm to prevent the decrease in cerebral blood
flow on the left side (Fig 4, B,C). The postoperative course
was uneventful. The lower cranial nerve deficits on the
left side gradually reduced and almost disappeared in 10
months. If the left-sided aneurysm shows lower cranial
nerve disturbance again in the future, then bilateral lower
cranial nerve palsies will not exist and can be treated with
additional strategy, IC ligation, and EC-IC bypass.

Discussion

Here, we report a spontaneous bilateral extracranial ICA
aneurysm at the subpetrosal portion, of which the an-
eurysm on one side caused ipsilateral lower cranial nerve
palsies. A surgical intervention for such extremely rare
case is reported in this study for the first time.

Extracranial ICA aneurysms are rare. The risk factors
and causes of these aneurysms are genetic and
environmental, including atherosclerosis,” traumatic
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syndrome, Marfan syndrome, neurofibromatosis type 1,
and fibromuscular dysplasia).'*'*'” However, the past
history, clinical findings, and results of blood biochem-
istry, immunologic inspections, and images including
whole-body CT/CTA in this case did not present the
abovementioned factors and causes. Extracranial carotid
artery dissecting aneurysm is also a well-known cause
of this condition."” In this case, the intimal flaps and
the tapered pseudolumens, which are characteristics of
dissecting aneurysms, were not found through thin-
slice CTA, high-resolution MRI, MRA, and DSA. The
patient also had no history of headache suggestive of ICA
dissections. These aneurysms were not dissecting aneu-
rysms. Although .5% of ICA dissection cases only present
cranial nerve palsy without headache,?* most of these
cases have aneurysms at the cavernous portion. There-
fore, we diagnosed this case as spontaneous bilateral
extracranial ICA aneurysms at the subpetrosal portion,
and 1 aneurysm caused ipsilateral lower cranial nerve
palsies.

Some treatment options for symptomatic bilateral ICA
aneurysms existed. However, there are some issues in-
cluding the side to be treated first and the best treatment
approach to use. Generally, we precede the treatment for
the symptomatic side, but left-sided cranial nerve palsies
that lasted for 2 months are not guaranteed to be cured
in this case. Previous studies did not statistically report
the relationship between disease duration and the cure
rate of lower cranial nerve palsy. There were apprehen-
sions that the asymptomatic side aneurysm may grow
and become symptomatic, falling into bilateral vocal fold
paralysis, which causes fatal airway obstruction.*** Thus,
we precede the treatment for the asymptomatic side an-
eurysm. ICA ligation with high-flow EC-IC bypass using
the radial artery as bypass graft and STA-MCA assist
bypass was performed. It was the best radical treat-
ment to prevent right-sided aneurysm to become
symptomatic and avoid considerable changes in the wall
shear stress of the left-sided aneurysm. Changing the wall
shear stress may promote aneurysm growth.” Uozumi
et al® reported 6 cases of bilateral giant intracavernous
ICA aneurysm. Similar to our case, one side was symp-
tomatic and the other side was asymptomatic. High-
flow EC-IC bypass was performed in all but one case.
However, the asymptomatic side aneurysm became en-
larged in 5 of the 6 cases and the symptomatic side became
enlarged in 4 of the 5 cases after the first treatment (mean
follow-up period was 61.3 months). Fujimura et al* also
reported a case of bilateral giant intracavernous ICA an-
eurysm. They observed that the asymptomatic side
aneurysm became symptomatic 10 months after the treat-
ment (parent artery occlusion and high-flow bypass).
Alternatively, direct surgery for extracranial distal ICA
aneurysms can frequently cause permanent cranial nerve
injury* We confirmed that our surgical strategy is a good
choice.
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We describe a case of bilateral extracranial ICA aneu-
rysms at the subpetrosal portion with unilateral lower
cranial nerve palsies. This condition has no established
treatment method because of its extremely rare occur-
rence. We prioritized aneurysm treatment on the unaffected
side and obtained a good result. This treatment strate-
gy is recommended as the treatment of choice.

Conclusion

Symptomatic bilateral extracranial ICA aneurysms at
the subpetrosal portion are extremely rare, and their treat-
ment strategy remains unknown. In this case report, we
demonstrate a unique surgical approach that prioritizes
the aneurysm on the “asymptomatic” side. This strate-
gy may be one of the best treatment approaches for this
condition.
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