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a b s t r a c t 

Rupture of an internal carotid artery (ICA) pseudoaneurysm is a rare but life-threatening 

complication of irradiation therapy for a nasopharyngeal carcinoma (NPC). A 36-year-old 

man had a history of NPC treated with radiotherapy 8 years previously. He was admitted 

to the hospital because of severe repetitive epistaxis with hemodynamically instablility. An 

emergent angiography showed the left ICA pseudoaneurysm at the petrous portion (C2 seg- 

ment). The patient was successfully treated by a new-generation heparin-bonded stent graft 

without any complication. Emergent stent graft placement is effective in stopping hemor- 

rhage and is therefore a life-saving intervention. Long-term follow-up is necessary to look 

out for delayed post-treatment complications. 

© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

Introduction 

Rupture of an internal carotid artery (ICA) pseudoaneurysm is
an uncommon, life-threatening complication in patients with
radiation therapy for nasopharyngeal carcinoma (NPC) that
requires emergency treatment [1 ,2] . Since these aneurysms
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commonly occur at the petrous and laceral carotid artery, they
are rarely amenable to surgical clipping. Therefore, the en-
dovascular intervention is the preferred treatment [3 ,4] . Cur-
rently, various endovascular options, including coil emboliza-
tion with or without stents, covered stents or stent-grafts, are
available for the treatment of ICA pseudoaneurysm. However,
each technique has some limitations [5 ,6] . 
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Fig. 1 – Digital subtraction angiography shows a 
pseudoaneurysm at the petrous portion of the left internal 
carotid artery (white arrow). 

Fig. 2 – Digital subtraction angiography immediately after 
stent graft placement shows total obliteration of the 
psuedoaneurysm with patency of ICA (white arrow). 

 

 

 

 

 

 

Here, we report a case of rupture of the left ICA pseudoa-
neurysm after irradiation therapy for NPC, that was success-
fully treated by a new-generation heparin-bonded stent graft
without any complication. 

Case report 

A 36-year-old man was transferred to our hospital with se-
vere repetitive epistaxis that had been occurring for 1 week.
He had a history of radiotherapy (a total dose of 64 Gy) for na-
sopharyngeal cancer 8 years previously. His tracheostomy was
performed at other hospital. On admission to the emergency
department, physical examination showed a blood pressure
of 98/68 mmHg, pulse rate of 145 beats per minute, and nasal
bleeding. Blood test results were normal, except values for
hemoglobin (Hb) (6.8 g/dL), platelet count (87,000/ μL), pro-
thrombin time (17.7 s), and plasma fibrinogen (1.3 g/L). Na-
soendoscopy by an otorhinolaryngologist revealed active ooz-
ing of blood from the nasopharynx with no evidence of NPC
recurrence. 

Despite performing anterior and posterior nasal packing,
approximately 500 mL of blood discharged from his mouth
and nasal cavity 3 h later. Wadding was compressed, but mas-
sive oral and nasal bleeding emerged again 10 h later. His blood
pressure dropped to 85/45 mmHg and pulse rate rose to 155
beats per minute. The patient was stabilized by continuous
oxygen and massive intravenous serum infusion. 

Under local anesthesia with 5 mL 2% lidocaine, an emer-
gent angiography was performed. A pseudoaneurysm approx-
imately 7 mm × 8 mm in size with irregularly shape was
identified in the left petrous portion (C2 segment) of the ICA
( Fig. 1 ). 

As the bleeding was repetitive and massive, we decided to
use stent-graft placement. 

The patient did not have systemic heparinization since
she was having massive bleeding and hemodynamically in-
stablility. An 8-French guiding sheath (Cordis Corporation,
Miami Lakes, Florida) was introduced into the left common
carotid artery through the right femoral approach, over a
0.035-inch guidewire. A 260 cm long 0.035-inch guidewire was
then placed into the left ICA, with the distal end located at
the left middle cerebral artery. A 5 × 25-mm heparin-bonded
stent graft (Viabahn Endoprosthesis with heparin bioactive
surface; W. L. Gore & Associates, Flagstaff, Ariz) was then
placed over the exchange wire under road-map guidance and
was deployed across the corresponding segment with pseu-
doaneurysm. Angiography immediately after the procedure
revealed total obliteration of the psuedoaneurysm ( Fig. 2 ). The
patient became hemodynamically stable and was discharged
from the intensive care unit 1 day after the procedure. An-
tiplatelet agents were not given before and after the proce-
dure. No further hemorrhage was noted. 

Three-month follow-up CT angiography showed patency of
the left ICA with no pseudoaneurysm depicted ( Fig. 3 ). No sign
of infarct was identified at the left cerebral hemisphere. No re-
current hemorrhage was reported on follow-up for 6 months.
No evidence of neurologic deficit was found. 
Discussion 

The etiology of ICA pseudoaneurysm formation is believed to
be multifactorial. Radiation damage is one important factor
[1] . Subclinical infection from osteoradionecrosis of the skull
base may also contribute to the formation [1 ,2] . Those with a
second course of radiotherapy have higher radiation damage
to surrounding tissue and are more prone to skull base oste-
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Fig. 3 – Follow-up CT angiography at 3 months after the 
stent graft placement shows patency of the left ICA with no 

pseudoaneurysm depicted (white arrows). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

oradionecrosis. Although the incidence is low, this can be a
potentially life-threatening complication. 

Emergency surgical ligation has traditionally been the only
therapeutic maneuver available for a rupture of ICA pseudoa-
neurysm. However, the mortality and morbidity rates of surgi-
cal ligation for acute hemorrhage patients are very high [2 ,4] .
Moreover, the location of the pseudoaneurysm at the skull
base made surgical treatment less possible. 

Recently, endovascular treatment has provided an effective
way to control the bleeding from ICA pseudoaneurysm [4–6] .
This method mainly includes two approaches: one is emboliz-
ing the vessel with coils, and the other is preserving the vessel
by stent, to cover the affected wall [3–5] . The use of coil em-
bolization with or without stents have been advocated for the
treatment of pseudoaneurysm [5–7] . However, the radiation-
induced pseudoaneurysm differs from other aneurysms
because there is no true wall. The surrounding osteonecrotic
bone cannot offer enough support to the artery and pseudoa-
neurysm. Even initially the pseudoaneurym could be oblit-
erated, progressive enlargement of the pseudoaneurym and
re-bleeding may occur during follow-up [8] . In addition, em-
bolizing the ICA may lead to severe cerebrovascular events [5] .

Using stent graft or covered stents, commonly with ex-
panded polytetrafluoroethylene (ePTFE), for reconstruction of
the affected ICA is a more desirable treatment option, pre-
serving patency of the carotid artery. However, the cerebral is-
chemic events associated with in-stent thrombosis have been
reported using the stent graft for the treatment of the ICA
pseudoaneurysm [9] . Dual antiplatelet therapy is required fol-
lowing the stent graft placement to minimize risks of stent
thrombosis and distal emboli, but this treatment increases the
risk of periprocedure hemorrhage [8 ,10] . 

In the present case, the patients was in an emergency sit-
uation with active bleeding and hemodynamically instablil-
ity a new-generation heparin-bonded stent graft was chosen
to treatment of the rupture of ICA pseudoaneurysm. We did
not use antiplatelet agents and anticoagulation therapy be-
fore and after the interventional procedure. No thrombosis
events were observed at the procedure and during the follow-
up. The heparin-bonded stent graft can lower platelet depo-
sition and reduce thrombogenicity [11] . It has been demon-
strated in animal studies that immobilized heparin on ePTFE
vascular grafts may reduce platelet deposition and neointimal
hyperplasia [12] . 

Ruptured ICA pseudoaneurysm following radiotherapy of
NPC is a rare but life-threatening condition presenting with
massive epistaxis. After initial hemodynamic stabilization,
endovascular treatment with stent-graft provides immedi-
ate homeostasis and obliteration of pseudoaneurysms. Long-
term follow-up is needed to look out for delayed complications
after reconstruction treatment with the stent graft. 

Author contributions 
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Patient Consent 

The patient agreed to this case report. 
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