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Stent-assisted Coil Embolization of Petrous ICA in a 
Teenager with Neurofibromatosis

Sang Hyuk Lee, Ji Hwan Jang, Kyu Hong Kim, Young Zoon Kim
Department of Neurosurgery, Samsung Changwon Hospital, Sungkyunkwan University School of Medicine, 
Changwon, Korea

We herein report on a patient with a cerebral aneurysm located at the 
petrous portion of the internal carotid artery (ICA). An 18-year-old male, 
previously diagnosed with neurofibromatosis, was referred to our emer-
gency service complaining of severe headache, pulsatile tinnitus, nausea, 
and vomiting which occurred suddenly. Neuro-radiological studies includ-
ing computed tomography and magnetic resonance imaging of the cere-
bral artery showed a large aneurysm arising from the petrous segment 
of the left ICA. He was treated with a neuro-interventional technique 
such as intra-arterial stenting and coil embolization for the aneurysm. 
Several days after the interventional treatment, his symptoms were re-
solved gradually except for a mild headache.

Symptomatic unruptured aneurysm at the petrous portion of the ICA is rare, 
and our patient was treated successfully using a neuro-intervention technique. 
Therefore, we describe a case of a petrous aneurysm treated with endovas-
cular coils without compromising the ICA flow, and review the literature.
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INTRODUCTION

Aneurysms arising at the petrous internal carotid ar-

tery (ICA) are rare, and their pathogenesis remains 

uncertain. The mechanisms in formation of aneurysms 

at the petrous portion of the carotid artery: mycotic, 

traumatic, and congenital. Infection and inflammation 

occurring in the middle ear can cause erosion of bony 

structures leading to involvement into the artery ad-

ventitia, which can weaken and make room for aneur-

ysmal expansion of the middle ear.2)10)11)14)

In addition, Systemic connective tissue diseases like 

Marfan's syndrome, Ehlers-Danlos syndrome are an 

important source of aneurysmal formation of the sys-

temic arteries. Neurofibromatosis type I (NF-I), or von 

Recklinghausen disease, is an autosomal dominant 

disorder affecting one in 3,000 individuals.12) Vascular 

lesions of medium and large-sized arteries and veins 

are a well-recognized, albeit rare, feature.4)7) Internal 

carotid artery (ICA) aneurysms are most commonly 

vasculopathy with NF-I, and operative treatment of 

patients with symptomatic disease or large aneurysms 

is safe, effective, and durable.13)

We treated a case of a symptomatic petrous ICA 

aneurysm with NF-I. We also review the literature of 

case reports associated with petrous ICA aneurysms.

CASE REPORT 

An 18-year-old male, previously diagnosed with 
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Fig. 1. Neurofibromatosis.
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Fig. 2. An approximately 1.5 cm-sized aneurysm located at the petrous portion of the internal cerebral artery on the left side is 
found on computed tomographic angiography (A) and magnetic resonance angiographic image (B) for cerebral artery.

neurofibromatosis (Fig. 1), was referred to our emer-

gency service complaining of severe headache, tinni-

tus with nausea, and vomiting which occurred 

suddenly. He presented no other symptoms except se-

vere headache and he had no traumatic history or 

other external wounds. His oral cavity and car-

diovascular, respiratory, abdominal, and nervous sys-

tem examinations were normal and there was no 

lymphadenopathy. Chest radiography and abdo-

men-pelvis CT showed no abnormality. Laboratory 

testing included a complete blood cell count (CBC) 

with a hemoglobin of 15.7 gm/dL, a platelet count of 

299,000/ mm3, and a white blood cell count of 8,700/ 

mm3, with 2.3% eosinophils. The erythrocyte sed-

imentation rate (ESR) and CRP were within the nor-

mal limits. He was not drinking or smoking, and his 

neurofibromatosis had been well controlled for a long 

time. The CT angiogram showed an aneurysm of the 

petrous segment of the left internal carotid artery 

(Fig. 2A). A magnetic resonance image showed a 

large aneurysm arising from the petrous segment of 

the left internal carotid artery (Fig. 2B, 3). 

To preserve the carotid artery and exclude the 

aneurysm from the native circulation, a stent was de-

ployed in the left petrous carotid artery across the 

aneurysm neck (Fig. 4A), and 2,000 U of intravenous 

heparin sodium was then administered. A micro-

catheter was advanced across the stent wall and into 

the aneurysm. Then, one Guglielmi detachable coil 

(GDC) with (10) mm × (34) cm length, two GDCs 
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Fig. 3. Bulbous enlargement of the transverse portion of the 
internal carotid artery on the left side suggests a large aneur-
ysm with a broad neck in the magnetic resonance image of 
the cerebral artery.

with (9) mm × (33) cm length, two GDCs with (8) 

mm × (16.1) cm length, three GDCs with (7) mm × 

(13.9) cm length, and three GDCs with (6) mm × 

(11.9) cm length were placed into the aneurysm. A fi-

nal angiographic image showed that there was no 

aneurysm opacification and left internal carotid artery 

patency (Fig. 4B). He was discharged after four days 

with a prescription for 75 mg/day of clopidogrel and 

100mg/day of aspirin for 14 days. There was no oc-

currence of neurological sequelae.

DISCUSSION

The petrous portion of the internal carotid artery 

(ICA) is defined as the continuation of the cervical 

area of the ICA where it passes the petrous portion of 

the temporal bone via the carotid canal. The cervical 

portion is relatively mobile but the petrous portion is 

not, thus the cervical-to-petrous transition of the car-

otid artery can be susceptible to stretch forces, which 

in turn cause this portion to ascribe to unexpected 

dissections and pseudoaneurysms.15) In addition, pet-

rous ICA is encircled with several clinically significant 

structures, including the cochlea, middle ear, eusta-

chian tube, gasserian ganglion, geniculate ganglion, 

greater superficial petrosal nerve, and jugular fossa. 

Therefore, because of their anatomical position, they 

can present with specialized symptoms, such as cranial 

nerve palsies, tinnitus, massive otorrhea or epistaxis 

rather than intracranial subarachnoid hemorrhage. 

Mangat et al. described a case of a petrous ICA aneur-

ysm with Honer's syndrome and sixth nerve palsy, 

which they treated with an external-internal carotid 

artery bypass graft and aneurysm trapping and the 

patient recovered from the described symptoms.9) 

This case of symptomatic unruptured petrous ICA 

aneurysm is also associated with NF-I. Actually, NF-I 

is an autosomal dominant disorder resulting from a 

mutation of the NF-I gene located on the long arm of 

chromosome 17 (17q11.2).4)5)7) Vascular abnormalities 

are a well-recognized manifestation of NF-I. It may be 

that arterial stenoses or aneurysms in these patients 

occur by a dynamic process of cellular proliferation, 

degeneration, healing, smooth muscle loss, and fibrosis. 

Neurofibromin expression has been demonstrated in 

vascular endothelial and smooth muscle cells. Many 

cases of petrous ICA aneurysm accompanied by sys-

temic vasculopathies have been reported. Cohen et al 

reported on a petrous ICA pseudoaneurysm in bi-

lateral fibromuscular dysplasia, treated with a self-ex-

panding covered stent and achieved good post-oper-

ative vascular patency.1) Yi et al.16) reported on a case 

involving an infant who presented with a petrous 

ICA aneurysm with tuberous sclerosis (TS) complex. 

They emphasized that symptomatic petrous ICA aneur-

ysm with TS must be considered in treatment with 
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Fig. 4. A large aneurysm located at the petrous portion of the internal cerebral artery on the left side is shown in the pre-treat-
ment image of digital subtracted angiography (A), and the aneurysm is successfully and fully packed with multiple Guglielmi detach-
able coils (B) in the digital subtracted angiography.

surgical or endovascular management.

On the other hand, complications of active bleeding 

with ruptured petrous ICA aneurysms were not in-

frequently reported. Oyama reported a ruptured 

pseudoaneurysm of the petrous ICA caused by chron-

ic otitis media (COM). Based on the amount of pet-

rous bone destruction around the ICA, he believed 

that inflammation from COM had induced the 

pseudoaneurysm.14) Endo et al. reported a case of a 

ruptured petrous ICA aneurysm that presented with 

massive epistaxis and subarachnoid hemorrhage (SAH) 

after transsphenoidal surgery and radiotherapy. In 

general, rupture of a petrous ICA aneurysm should not 

result in SAH because of its anatomical position. 

However their case presented with intracranial hemor-

rhage because of modified bony structure after a previous 

transsphenoidal approach operation.3) Petrous ICA aneur-

ysms can sometimes present with hemotympanum.8)

Several therapeutic strategies can be considered as 

follows: (1) conservative management with regular and 

serial imaging studies, (2) surgical trapping around 

the carotid artery and revascularization with a bypass, 

(3) endovascular balloon occlusion on the internal car-

otid artery, (4) endovascular embolization with coil 

placement into the aneurysm, with or without stent 

assistance, and (5) flow diverting techniques. Patients 

who are asymptomatic and have an incidental diag-

nosis can be managed conservatively with regular fol-

low-up. However, patients presenting with acute in-

tracranial or nasopharyngeal hemorrhage should be 

treated rapidly with a more aggressive therapeutic 

option, either open surgery or endovascular techniques. 

In cases of symptomatic patients who present with 

cranial nerve dysfunctions without an aneurysm rup-

ture, careful analysis of the balance of risk-to-benefit 

of each procedure is required. Carotid occlusion and 

surgical morbidity are considered risks of the 

procedures. Relief around avoiding growth of the 

aneurysm can be a key benefit. Endovascular strat-

egies can be considered as the first-line therapy for 

patients who tolerate the balloon occlusion test. Novel 

endovascular stent technologies, including coil place-

ment with stent-assistance and covered stents, may 

eliminate the aneurysm while well preserving flow in 
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the parent supply.6) Surgical revascularization with an 

interpositional high-flow bypass graft is an important 

strategy for lesions inappropriate for endovascular 

treatment. The risk of rupture and bleeding, leading 

to a life-threatening condition is higher in patients 

with a pseudoaneurysm. Therefore, more aggressive 

options should be considered for patients with 

pseudoaneurysm. In addition, because patients who 

do not have sufficient collateral flow cannot be treat-

ed with carotid occlusion, revascularization surgery 

with bypass is not commonly recommended. In the 

case of patients who were treated with intra-carotid 

stents, prolonged anti-aggregation treatment should 

be considered, which can cause inconvenience for the 

patients.8)

CONCLUSION 

We reported on a rare case of a cerebral aneurysm 

located at the petrous portion of the ICA who was 

treated successfully with endovascular stenting and 

insertion of coils. 

Therapeutic strategies for the aneurysm at the pet-

rous ICA remain unestablished. However, if the aneur-

ysm is symptomatic, particularly when combined with 

systemic vasculopathy, it will be considered in treat-

ment with diverse treatment options. Therefore, treat-

ment should be tailored to the individual and patient 

selection is of utmost importance. 
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