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Abstract
Behçet’s disease (BD) is a multisystem inflammatory disorder. Physicians should be alerted to the possibility of BD in a
patient with a carotid artery pseudoaneurysm and no clear predisposing factor such as neck trauma or surgery. Endovascular
repair of carotid pseudoaneurysms is technically feasible with excellent midterm follow-up results. Administration of
immunosuppressive therapy before endovascular intervention is mandatory to reduce the chance of vascular complications
accompanied by BD.
A 40-year-old man presented with a painful and pulsatile neck mass with 2 episodes of transient ischemic attacks. The
patient also complained of recurrent urogenital ulcers and aphthous lesions together with painful rashes. Ultrasonography
and computed tomography angiography revealed 2 aneurysmal dilations in the left common carotid artery at the bifurcation
level. He was referred to a rheumatologist, who made the diagnosis of BD. High-dose corticosteroids and cyclophosphamide
were commenced. One week later, 2 overlapping self-expanding stent grafts were deployed. The final angiogram showed no
residual endoleak, and the flow of the carotid and cerebral arteries was satisfactory. The patient was discharged with no
neurological complications. Follow-up ultrasonography and computed tomography angiography 6 months later showed no
endoleak, as well as significant shrinkage of the aneurysm sac.
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Introduction

Behçet’s disease (BD) is a multisystem inflammatory

disorder, the characteristic findings of which include
recurrent urogenital ulcers, vascular disorders, and ocular and
cutaneous lesions. Vascular involvement has been reported in

between 7% and 29% of patients in different case series.1 One
of the catastrophic vascular presentations of BD is arterial
aneurysm formation.2 While the abdominal, femoral, and
pulmonary arteries are the most prevalent affected arteries,
extracranial carotid artery involvement is very rare.3 To the
best of our knowledge, there is no consensus yet as to whether
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surgery or endovascular exclusion would be the preferred
way of treatment for inflammatory pseudoaneurysms in
BD.2 In this paper, we discuss the diagnostic dilemma and
therapeutic challenges in a patient that presented with a
symptomatic large pseudoaneurysm of the carotid artery and
was found to have BD.

showed 2 aneurysmal dilations in the left CCA at the
bifurcation level with a very large mural thrombus (41×30
mm in diameter) at the anterior aspect of the vessel (Figure
3).

Case Report
A 40-year-old man was admitted for a left-sided cervical
mass, which was painful and pulsatile. In the month
preceding his admission, the patient had 2 episodes of rightsided transient ischemic attacks. He denied any history of
trauma, surgery, or irradiation to his neck, and he had no
known history of systemic disease. He also complained of
recurrent urogenital ulcers and aphthous lesions, together
with painful rashes on his extremities, of 6 months’ duration.
On physical examination, there was a pulsatile mass in the
left anterior cervical region (Figure 1).

Figure 2. Sonographic image of the left cervical mass, showing a large
pseudoaneurysm in the left common carotid artery (arrow)

Figure 1. The patient, presenting with a left cervical mass (asterisk) in the
anterior view

There was no important problem in his neurological
examination. Blood tests showed a high erythrocyte
sedimentation rate (49 mm/h, NL<10 mm/h) and a high level
of C-reactive protein (3.05 mg/dL, normal ˂0.5 mg/dL).
In ultrasonography, there was a large pseudoaneurysm in
the left common carotid artery (CCA) (Figure 2).
The aneurysm stemmed before the CCA bifurcation, and
the external carotid artery origin was spared. Computed
tomography angiography of the aorta and its main branches

Figure 3. Contrast-enhanced computed tomography scan in the axial view,
demonstrating an aneurysm (arrow), 41×30 mm in size, with a very large
mural thrombus (asterisk)

The patient was referred to a rheumatologist, who
established the diagnosis of BD on the basis of history,
the presence of systemic inflammatory reaction, a positive
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pathergy test, and ophthalmologic findings of uveitis.
In-depth consultation among the treatment team,
consisting of a cardiologist, a cardiac and vascular
surgeon, a rheumatologist, and a radiologist, resulted
in the decision to choose the endovascular approach
after starting immunosuppressive therapy to reduce the
risk of stent thrombosis. High-dose corticosteroids and
cyclophosphamide were commenced under the close
observation of the rheumatologist. After 1 week, the patient’s
mucocutaneous symptoms resolved, the treatment team
decided to exclude the aneurysm via stent graft deployment.
After a selective digital subtraction angiography of the
left CCA, a 0.035-inch Terumo guide-wire (Terumo, Tokyo,
Japan) was inserted via the femoral access into the left
internal carotid artery. The guide-wire was then replaced with
a super stiff one, and a 10-F long sheath (Shuttle introducer
sheath – Cook Inc., Bloomington, IN) was inserted into
the left CCA. Two overlapping self-expanding stent grafts
(8×60 and 10×60 mm) were deployed into the left internal
carotid artery and the left CCA, consecutively (Fluency,
Bard, Covington, Ga). Post-stenting angiography showed a
non–flow-limiting iatrogenic dissection flap, 20 mm distal to
the position of the stent grafts. Nevertheless, a decision was
made to cover the dissection site with a self-expanding 7×30
mm PRECISE Stent (Cordis, Johnson and Johnson, Miami,
FL). The final angiogram showed no residual endoleak, and
the flow of the carotid and cerebral arteries was satisfactory
(Figure 4A and 4B).
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administration of aspirin, Plavix, and prednisolone. Based on
the rheumatologist’s recommendation, weekly injections of
cyclophosphamide were continued after discharge, and the
patient was referred for close follow-up visits to a BD clinic
run by an expert group of rheumatologists.
The follow-up ultrasonography and computed tomography
angiography of the patient 6 months later showed no endoleak
or any other problem, and there was significant shrinkage in
the aneurysm sac (Figure 5).

Figure 5. Follow-up computed tomography angiography in the axial view
6 months after the procedure, showing no residual aneurysm as well as the
resorption of the mural thrombus (arrow)

Discussion

Figure 4. A) Left carotid angiography, showing dissection (arrow) in the
internal carotid artery after stent graft placement; B) Final angiography after
the deployment of the carotid stent, showing the sealing of the dissection

After the procedure, the pulsating mass of the neck
disappeared, and the patient remained symptom-free.
He was discharged on medical treatment with the oral

Our patient was a young man with recent transient ischemic
attacks and an enlarging pulsatile mass in the neck, which
was strongly in favor of the diagnosis of a carotid aneurysm.
The presence of uveitis, typical urogenital aphthous ulcers,
skin rashes, the carotid aneurysm, and a positive pathergy
test all supported BD as the underlying etiology, which was
subsequently confirmed by an experienced rheumatologist.
BD is an uncommon multisystem inflammatory disease
with an unknown etiology. Small-vessel vasculitis is the
main pathophysiology involved in the natural course of the
disease. BD has geographical distributions mostly limited
to the Middle East, Mediterranean countries, and East
Asia.4 In BD, vascular involvement is relatively common.
The involvement of both arterial and venous systems is
probable; nonetheless, in most cases, venous manifestations
predominate.5
In the arterial system, the abdominal aorta is the most
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common site of involvement, followed by the pulmonary,
femoral, popliteal, and carotid arteries in descending order.
Arterial involvement in between 2% and 6% of cases results
in aneurysm formation.6 We previously reported successful
endovascular repair of supra-celiac and abdominal aortic
pseudoaneurysms concomitant with a right atrial mass in a
patient with BD.7 To our knowledge, fewer than 20 cases of
cervical carotid artery aneurysms associated with BD have
been reported in the literature.8
Our patient had a symptomatic carotid aneurysm, which
mandated definitive therapy. If left untreated, aneurysms in
the setting of BD have a high tendency for rupture, which is
the primary cause of death in these patients.9
Until now, there have been no treatment guidelines based
on either scientific evidence or expert consensus for the
management of extracranial carotid artery aneurysms. In the
past, open surgical repair was most commonly recommended
for the management of arterial aneurysms in patients with
BD. However, the complication rate of open surgery has
been reported to be approximately 50% due to thrombotic
occlusion and pseudoaneurysm formation after surgical
reconstruction. In addition, skin and connective tissues have
inflammation at the site of surgical incisions, rendering open
repair a less desirable option.10 In a study by Hosaka et al.,11
a total of 10 patients with BD underwent open surgery for
arterial involvement. During the follow-up period, Hosaka
and colleagues observed 5 graft occlusions and 5 anastomotic
pseudoaneurysms.
Recent reports have shown that endovascular stent grafting
may offer an alternative treatment for arterial aneurysms
in BD. Although the first reported patients showed
contradicting outcomes, endovascular treatment combined
with immunosuppressive therapy has been recently reported
to be associated with encouraging postprocedural results
and lower recurrence rates than open repair.12 In 1998,
Vasseur et al.13 performed the first endovascular treatment
in BD to treat aortoiliac aneurysms. In 1999, Bonnotte et
al.6 presented an internal carotid artery pseudoaneurysm in a
patient with BD, which was successfully treated with stentsupported coil embolization. In 2001, Park et al.14 published
a case of double-tandem aneurysms in the CCA, treated
with 2 covered stent placements. Nevertheless, Park and
associates reported that angiography at 6 months’ follow-up
illustrated parent artery occlusion. Liu et al.15 reported 10
patients with pseudoaneurysms due to BD that underwent
endoluminal stent graft implantation; they experienced no
perioperative complications. However, the authors lost 1
patient 8 months after the procedure due to the rupture of a
recurrent aneurysm.
Considering the utmost importance of the suppression of
the inflammatory phase of the disease before performing
any invasive manipulation, we started immunosuppressive
agents 1 week before the endovascular intervention. Both
clinical and laboratory examinations improved after the

initiation of the therapy. The erythrocyte sedimentation rate
and the C-reactive protein level normalized within 1 week.
It is vital to administer immunosuppressive therapy before
both surgical and endovascular therapies in BD in order to
avoid early treatment failure due to thrombotic events and
also recurrent aneurysms.13 It is also essential not to deploy
endovascular devices in the diseased segments of the artery
because maintaining a safety margin would be reasonable.
Liu et al.15 suggested a similar approach. In unstable patients
with ruptured pseudoaneurysms in the setting of BD, they
initiated immunosuppressive therapy concomitant with
endovascular therapy. In stable patients, Liu and colleagues
waited for 1 to 3 weeks before definitive therapy to allow the
normalization of inflammatory markers.
When covering a pseudoaneurysm, we should pay
sufficient heed to the side branch arteries arising from the
parent artery so as to avoid type 2 endoleak. The obliteration
of the side branch originating from the aneurysmal part of
the vessel before main-branch stenting could be a reasonable
approach. Nevertheless, in contrast to previous reports, we
did not deploy an occluder into the external carotid artery
considering the fact that the ostium of the branch was located
3 mm after the ending part of the aneurysmal disease and
there was the inherent risk of embolic stroke due to the
manipulation of the thrombus inside the CCA.

Conclusion
In light of our experience concerning BD, adequate
immunosuppression before surgical or endovascular
procedures is mandatory to reduce thrombotic events and
also recurrence.
The endovascular approach is less invasive than open
surgery, and immunosuppressive therapy may help to prevent
the recurrence of aneurysms. Further, prospective studies on
a larger scale are warranted.
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