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Multiple Intracranial Aneurysms Associated with Behçet's 
Disease

Sangwoo Ha, Jaeho Kim, Chong-gue Kim, Suk Jung Jang
Department of Neurosurgery, College of Medicine, Chosun University, Gwangju, Korea

Behçet's disease is an inflammatory disorder involving multiple organs. Its 
cause is still unknown, but vasculitis is the major pathologic characteristic. 
The common vascular lesions associated with Behçet's disease are aneur-
ysm formation, arterial or venous occlusive diseases, and varices. Arterial 
aneurysms mostly occur in large arteries. Intracranial aneurysms hardly oc-
cur with Behçet's disease.

We would like to present a 41-year-old female patient with Behçet's dis-
ease who showed symptoms of severe headache due to subarachnoid 
hemorrhage. Brain computed tomography revealed multiple aneurysms. 
We also present a literature review of intracranial arterial aneurysms asso-
ciated with Behçet's disease.
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INTRODUCTION

Behçet's disease is a multisystem inflammatory dis-

order characterized by recurrent oral and genital ulcers 

and uveitis. Although the medical understanding of this 

disease has advanced, its origin remains unknown.14)15) 

The vasculitis shown in Behçet's disease is the major 

pathologic characteristic, due to the involvement of 

both arteries and veins of all sizes.4) The common vas-

cular lesions associated with Behçet's disease are 

aneurysm formation, arterial or venous occlusive dis-

eases, and varices17). Aneurysms mostly gets devel-

oped in the abdominal aorta, femoral arteries, and 

pulmonary arteries. Intracranial aneurysms are very 

rare lesions in Behçet's disease.2)3)6)7)9-11)13)16)17)

In this study, we present the case of a patient with 

multiple intracranial aneurysms. We also include a 

broad review of the literature about Behçet's dis-

ease-associated intracranial aneurysms.

CASE REPORT

A 41-year-old female patient was admitted to our 

institute owing to the sudden onset of severe 

headache. According to her medical history, she had 

been diagnosed with Behçet's disease about three 

years ago, but have not received any specific 

treatment. When admitted, she was neurologically in-

tact, except for the headache and the routine blood 

test showed nothing specific. Prompt brain computed 

tomography (CT) with angiography was performed 

and it showed diffuse subarachnoid hemorrhage 

(SAH) in the basal cistern (Fig. 1A) and multiple 

aneurysms in both the middle cerebral arteries (MCA) 

and the anterior cerebral artery (ACA) (Fig. 1B). The 

ACA aneurysm was considered unlikely to be the 

source of the rupture, due to its small size because 

both MCA aneurysms were very similar in their 

shapes, sizes, and locations, we could not clearly de-
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Fig. 1. (A) A CT scan obtained on admission showing a diffuse SAH in the basal cistern. (B) A 3D reconstructed CTA showing mul-
tiple aneurysms at both MCAs and ACA (arrow). CT = computed tomography; CTA = CT angiography; SAH = subarachnoid hemor-
rhage; MCA = middle cerebral artery; ACA = anterior cerebral artery.

termine which aneurysm had ruptured. Therefore, we 

decided to clip both MCA aneurysms at once and 

treat the small ACA aneurysm with steroids 

(prednisolone 125 mg, 3 times a day) in accordance 

with Nakasu et al.11) who reported the effectiveness of 

steroids to the small aneurysm associated with 

Behçet's disease. Intraoperative findings revealed that 

the left MCA aneurysm was ruptured. There were no 

specific findings in either MCA at surgery. The pa-

tient was treated with triple H (3H) therapy post-

operatively and admitted to the neurologic intensive 

care unit. At the second day postoperation, routine 

follow-up CT showed a low-density lesion in the right 

(Rt.) MCA territory (Fig. 2A). Brain magnetic reso-

nance imaging performed immediately showed acute 

infarction in the same area (Fig. 2B). However, there 

were no specific symptoms or signs associated with 

this radiologic finding. The echocardiogram was 

normal. On the Rt. internal carotid artery (ICA) angio-

gram, obstruction of the Rt. M1 branch was seen (Fig. 

2C). We performed chemical angioplasty with 

Nimotop 10 mg over 20 minutes and began anti-plate-

let medications (aspirin 100 mg and Pletal 200 mg per 

day). There were no other specific events during her 

hospital stay in any other respects. After 24 days of 

hospitalization, she was discharged without any neu-

rologic sequelae. At the 20th day after discharge, CT 

angiography was performed in the outpatient depart-

ment that showed revascularization of the previously 

obstructed Rt.M1 branch (Fig. 3A) and the persistent 

ACA aneurysm. The most recent follow-up CT per-

formed 3 years after the initial examination showed 

no regrowth of the previously clipped aneurysms. 

However, the ACA aneurysm was still presented 

without any changes in size, shape, etc. despite con-

tinuous steroid therapy (Fig. 3B).

DISCUSSION

Behçet's disease is a multisystem inflammatory disorder. 
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Fig. 2. (A) A CT obtained on the 2nd day postoperation showinga low-density lesion in Rt. MCA territory. (B) Diffusion-weighted im-
agerevealingrestricted diffusion in the same area. (C) A Rt. ICA angiogram showing obstruction of Rt. M1 branch (arrow). CT = com-
puter tomography; MCA = middle cerebral artery; ICA = internal carotid artery.
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Fig. 3. (A) A CTA on the 20th day after discharge showing the revascularization of the previously obstructed Rt. M1 branch and 
the persistent ACA aneurysm (arrow). (B) A CTA performed 3 years after the initial exam showing ACA aneurysm without any 
changes in size or shape despite continuous steroid therapy. CTA = CT angiography; ACA = anterior cerebral artery.

According to the International Study Group guide-

lines, for a patient to be diagnosed with Behçet's dis-

ease, the patient must have oral ulcers along with 2 

out of the following 4 "hallmark symptoms"; genital 

ulcers, skin lesions, eye inflammation, pathergy reaction.5)

There have been many theories about the origin of 

this disease, including a possible viral etiology, bacte-

rial infection, autoimmune mechanisms, immuno-

logical factors and genetic predisposition. Although 

the medical understanding of this disease has been 

advanced, its cause is still unknown.14)15)

Neuro-Behçet's disease, involving the central nerv-

ous system, is found in approximately 10-25% of 

patients with Behçet's disease. The neurologic symp-
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Authors Authors Sex Presentation Location Primary Tx. Medical Tx

Katoh et al. 29 M SAH MCA Clip -

Buge et al. 43 M Infarction ACA, ICA, MCA, PcomA - +

Kerr et al. 12 M SAH AcomA, PcomA, AchorA Clip +

Tsuji et al. 62 F SAH Bilat MCA, ICA Clip -

Bahar et al. 40 M SAH VA Stent +

Khodja et al. 43 M Non specific AcomA - +

Dietl et al. 47 F SAH Bilat ICA Coil +

Itoh et al. 65 M Infarction VA - -

Ildan et al. 28 M SAH AcomA Clip +

El Abbadi et al. 44 M SAH Bilat MCA Clip -

Rosensting et al. 36 M SAH SCA Coil +

Nakasu et al. 57 M SAH Bilat MCA Clip +

Kizilkilic et al. 38 M SAH SCA Coil +

55 M SAH VA NBCA embolization +

Kocak et al. 37 M SAH MCA Clip +

Chi and Deruytter 30 F SAH SCA Excision -

Zsigmond et al. 38 M SAH AcomA Clip -

Kaku et al. 19 F SAH Bilat MCA Excision +

Agrawl et al. 36 F SAH ICA Coil +

Aktas et al. 38 M SAH BA - -

Ozveren et al. 38 M Incidental ICA Coil -

Senel et al. 45 M SAH PCA - -

Kurdi et al. 26 M SAH Multiple MCA Onyx embolization +

Our case 41 F SAH Bilat MCA, ACA Clip +

SAH = subarachnoid hemorrhage; ACA = anterior cerebral artery; MCA = middle cerebral artery; PCA = posterior cerebral artery; BA = 
basilar artery; ICA = internal carotid artery, PcomA = posterior communicating artery; AcomA = anterior communicating artery; AchorA = 
anterior choroidal artery; VA = vertebral artery; SCA = superior cerebral artery; Bilat = bilateral

Table 1. Summary of reported cases of intracranial aneurysms associated with Behcet's disease

toms and signs begin most commonly after four to six 

years from the diagnosis of Behçet's disease, which 

may include headache, vomiting, motor and sensory 

disturbance, cerebellar and extrapyramidal signs, 

dementia, emotional instability, etc.15) The most com-

mon pathologic findings are focal necrotic lesions 

with infiltration of lymphocytes around small vessels, 

microcystic softening, demyelination, and gliosis. Lesions 

are commonly located in the brainstem and basal 

ganglia.15)

Vascular involvement may occur in 7-29% of pa-

tients with Behçet's disease. The common vascular le-

sions associated with Behçet's disease are aneurysm 

formation, arterial or venous occlusive diseases, and 

varices.12) Aneurysms mostly gets developed in the 

abdominal aorta and femoral and pulmonary arteries. 

Extracranial aneurysm formation in Behçet's disease is 

well known, but intracranial aneurysms with Behçet's 

disease are rare. So far, 23 cases of intracranial intra-

cranial aneurysms in Behçet's disease were reported 

in the papers. All 24 cases, in addition to our case, 

were summarized in Table 1.2)3)6)7)9-11)13)16)17)

The histopathologic findings of aneurysms comprise 

ruptured internal and external elastic laminae with 

thickening of the tunica media, and vasculitis of the 

vasa vasorum with perivascular lymphocytic infiltration.15) 

However, there were no histologic findings of vasculi-

tis in the two cases with cerebral aneurysms reported 

by Katoh et al. and Tsuji et al.6)16) In this respect, the 

correlation between Behçet's disease and cerebral 
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aneurysms may be coincidental. Nevertheless, the rel-

atively high incidence rate of multiple aneurysms in 

Behçet's disease may suggest the possibility that 

Behçet's disease has some function in the formation of 

cerebral aneurysms.11)

In the treatment of cerebral aneurysms in Behçet's 

disease, the location, size, and state (ruptured or not) 

of the aneurysm should be considered.13)

Surgical treatment is the first choice in cases of rup-

tured aneurysm.9)11) Endovascular treatment could be 

an option for ruptured aneurysms. However, insertion 

of the arterial catheter may cause either a thrombosis 

or pseudoaneurysm formation at the puncture site in 

patients with Behçet's disease.8) The risk of rebleeding 

may also be increased, if there is a vasculitis asso-

ciated with Behçet's disease.1)

Unlike non-Behçet's disease aneurysms, medical treat-

ment could be used in Behçet's disease-related un-

ruptured aneurysms. Nakasu et al.11) reported the dis-

appearance of an unruptured cerebral aneurysm after 

steroid therapy. Zelenski et al.17) also reported the ef-

fectiveness of cytotoxic agents and steroid therapy. 

However, Kerr et al.7) reported a bad outcome of ste-

roid therapy for a ruptured aneurysm with SAH. This 

is probably due to steroid-resistant disease due to 

prolonged steroid therapy.11) Interestingly, the un-

ruptured, small ACA aneurysm in our case did not 

disappear or change at all despite steroid therapy and 

no history of previous steroid therapy. To our knowl-

edge, this ineffectiveness of steroid treatment without 

any history of steroid therapy has not been previously 

reported in the literature at all. Although the mecha-

nism and effects of steroids remains unclear, medical 

treatment is considered as the first choice in un-

ruptured cases, but serial close follow up is needed to 

check the outcome of the treatment.

CONCLUSION

Behçet's disease with intracranial aneurysm is rarely 

found, but continues to be reported. We should not 

underestimate this critical disease, and proper choice 

of treatment is necessary for the safe and effective 

management of intracranial aneurysms in Behçet's 

disease.
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