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Introduction
 Extracranial carotid artery pseudoaneurysm is a rare condition 
among head and neck cancer patients treated with radiotherapy. Their 
formation and progression to carotid burst syndrome are the most 
feared complications with a small but significant rate of 4% [1,2].

 Management of this complication is challenging. This is further 
complicated when the involvement is bilateral, the stenosis can 
compromise the cerebral vascular flow and predispose the patient 
to multiple ischemic attacks and the pseudoaneurysm that can cause 
the rupture, causing massive bleeding associated with high morbi-
mortality.

 We report a case of pseudoaneurysm in the right Common Carotid 
Artery (CCA) and critical stenosis in the left CCA after 26 years after 
neck radiotherapy that were successfully treated by bilateral stenting.

Case Report and Technical Note

 A 72 years-old male patient with a history of ex-smoker, 
hypertension, hypercholesterolemic and laryngeal cancer treated 
with permanent laryngectomy and radiotherapy 26 years before 
admission. He presented to us complaining of right neck pain and 
right hemispheric TIA symptoms.

 Performed ultrasonography and magnetic resonance angiography 
revealed right Common Carotid Artery (CCA) pseudoaneurysm (size: 
13x25 mm) and critical stenosis in the left CCA. After obtaining 
informed consent, endovascular treatment was performed.

 Throughout this procedure, the patient received a total of 5.000 
units of heparin intravenously to ensure adequate anticoagulation.

 Percutaneous arterial access was achieved from right common 
femoral artery and a 90 cm, 8 Fr sheath was placed. An 8 Fr sheath  

Rodriguez-Padilla J, et al., J Angiol Vasc Surg 2021, 6: 062
DOI: 10.24966/AVS-7397/100062

HSOA Journal of
Angiology & Vascular Surgery

Case Report

Javier Rodriguez-Padilla1* and Teresa Carrascosa Mirón2

1Department of Vascular Surgery and Angiology, Hospital Universitario Seve-
ro Ochoa, Avenida Orellana S/n, 28912, Madrid, Spain

2Department of General Surgery, Hospital Universitario de Getafe, Carretera 
de Toledo, Madrid, Spain

Endovascular Repair of 
Radiation-Induced Bilateral 
Common Carotid Artery 
Stenosis and Pseudoaneurysm 
with Covered and Uncovered 
Stent Graft using Double 
Embolic Protection Device

Abstract
Purpose: We present an unpublished case of bilateral carotid injury 
due to radiation-induced treated by endovascular therapy using 
double embolic protection device as a novel technique.

Methods: Extracranial carotid artery pseudoaneurysm is a rare 
condition among head and neck cancer patients treated with radio 
therapy. We report a case of pseudoaneurysm in the right Common 
Carotid Artery (CCA) and critical stenosis in the left CCA.

 A 72 years-old patient laryngeal cancer treated with laryngectomy 
and radiotherapy 26 years before admission. He presented to us 
complaining of right neck pain and right hemispheric TIA symptoms.

Results: Performed ultrasonography and magnetic resonance 
angiography revealed right Common Carotid Artery (CCA) 

pseudoaneurysm (size:13x25 mm) and critical stenosis in the left 
CCA.

 Endovascular treatment was performed in bilateral carotid artery 
using covered stent in pseudoaneurysms in the right CCA and 
uncovered stent due critical stenosis in the left CCA using double 
embolic protection device. Both procedures showed successful 
exclusion of the pseudoaneurysm and widely patent artery.

Conclusion: Endovascular treatment in injury artery radiation-
induced is safe and effective approach with low rate complications. 
The combined use of proximal cerebral protection devices and distal 
filter protection could decrease the rate of cerebral embolization 
procedure related.
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was advanced to the descending thoracic aorta over a 0.035 super stiff 
angled glide wire. A 6 Fr vertebral catheter was advanced through the 
sheath over wire into the right External Carotid Artery (ECA). The 
wire was removed and exchanged for a 0.035, 260 cm stiff Amplatz 
wire and 8 Fr sheath was advanced into the right CCA. The stiff 
Amplatz was exchanged for a 0.018, 300 cm. A 5 cm long Viabahn 
stent graft (WL Gore and Associates) was placed with the distal 
end just proximal to the ECA origin and extended proximally. Post-
dilation was then performed using an 8x40mm diameter. Diagnostic 
angiography showed successful exclusion of the pseudoaneurysms 
and a widely patent ECA and ICA (Figure 1). There were no 
neurological or other complications.

 At 2 month we decided to proceed with stenting of the contralateral 
lesion. A 9F sheath was then positioned within the right common 
femoral artery. Using a 7F Simmons-3 catheter in combination 
with a 10F guide catheter, successful catheterization of the left 
CCA was achieved. We used proximal cerebral protection (Mo.
Ma Medtronic™) and distal filter protection. Acculink carotid stent 
system 5x70mm (Abbot ™) was deployed into the patient’s left CCA. 
There was immediate improvement of the caliber of the artery (Figure 
2).

 He was placed on antiplatelet therapy, Clopidogrel 75 mg daily 
for 3 month and long-term aspirin therapy (100 mg daily). Follow-up 
duplex scan at 6 months and 1 year showed that there was no flow 
in the pseudoaneurym in the right CCA and good patency in the left 
CCA.

Discussion
 The consequences of carotid artery injury radiation-induced 
have not been as clearly defined. These mechanisms of is not fully 
understood, but may result from obliteration of the vasa vasorum, 
premature atherosclerosis, and weakening and necrosis of the arterial  
wall [2]. In a retrospective study performed by Carmody et al, it was 

concluded that high-dose radiotherapy to the head and neck region 
may be a significant risk factor for accelerated carotid atherosclerotic 
disease [3]. Classically it was classified radiation-induced carotid 
vasculopathy into three categories: Acute carotid artery rupture, acute 
vessel occlusion within several months as a probable direct arterial 
injury, and late development of atheromatous and occlusive carotid 
disease [4].

 The standard treatment for pseudoaneurysm has been open 
surgical therapy [1]. More recently, endovascular techniques using 
stents have offered a less invasive approach.

 Three main endovascular techniques for carotid pseudoaneurysm 
repair have been reported; endoluminal stent placement across 
the neck of the pseudoaneurysm with subsequent coiling [5,6], 
percutaneous injection of thrombin and use covered stent. Holder, et 
al. treated carotid artery pseudoaneurysm by percutaneous injection 
of human thrombin into the sac [7]. Such a technique requires a long 
neck connecting the artery to the sac; a short neck increases the risk 
of complication due to thrombin leaking into the systemic.

 In the present case, the patient had bilateral lesions. On the right 
side, neurologically symptomatic pseudoneurysm. We performed to 
endovascular treatment with a covered stent.

 Pseudoaneurysm exclusion with use of covered stents is as 
in an open surgical repair; this enables total exclusion of the 
pseudoaneurysm, but with potentially much less morbidity and 
minimize the risk of distal embolization [8,9]. We decided to use 
Viabahn stent graft due longitudinal flexibility and shape memory 
make this graft more resistant to deformation by mechanical forces. 
The absence of atheromatous plaques and stenotic lesion, we thought 
that the risk of cerebral embolism during the procedure was less if we 
did not use embolic protection devices.

 On the left side he presented critical stenosis radiation-induced, 
neurologically asymptomatic. We performed endovascular treatment  

Figure 1: Pre-post stent right CCA.

Figure 2: Pre-post stent left CCA.
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using an uncovered stent with a double embolic protection device: 
Mo.MA (Proximal Protection Device) and a distal filter protection. 
Moteki et al suggested a more reliable embolic protection can be 
achieved with the combined use of Mo.Ma and distal filter protection 
device. The advantages of the combined use of filter devices are the 
simplicity of the procedure and the ease of dealing with ischemic 
intolerance [10].

Conclusion
 Our case is interesting because of the bilateral carotid lesion 
involvement related to neck cancer treated by radiotherapy more than 
20 years before the TIA symptoms. Endovascular treatment on hostile 
necks minimizes complications related to open surgery. Although 
there is no long-term evidence in the literature of these treatments, the 
use of covered stents for cases of carotid pseudoaneurysms is a safe 
and effective approach with a low rate complications. For stenotic 
lesions, the combined use of proximal cerebral protection devices 
(Mo.Ma) and distal filter protection could decrease the rate of cerebral 
embolization procedure related.
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