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Delayed Vasospasm after Aneurysmal Subarachnoid 
Hemorrhage in Behcet Syndrome
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A man visited the emergency room with a headache. Brain computed to-
mography showed aneurysmal subarachnoid hemorrhage (SAH) and multiple 
aneurysms. After aneurysm clipping surgery, the patient was discharged. 
After 5 days, he was admitted to the hospital with skin ulceration and 
was diagnosed with Behcet syndrome. An angiogram taken 7 weeks af-
ter aneurysmal SAH showed intracranial vasospasm. Because inflammation 
in Behcet syndrome may aggravate intracranial vasospasm, intracranial 
vasospasm after aneurysmal SAH in Behcet syndrome should be moni-
tored for longer compared to general aneurysmal SAH.
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INTRODUCTION

Behcet syndrome is a chronic autoimmune vasculitis 

with a possible genetic predisposition.4) Recurrent gen-

ital and oral ulcerations, erythema nodosum, and uvei-

tis are conspicuous findings. Vasculitis may involve 

both small and large vessels of all types, to varying 

degrees.4) In particular, arterial involvement of Behcet 

syndrome is identified as stenosis, aneurysm, or 

thrombosis.1)4) Aneurysm due to Behcet syndrome is 

dangerous and may cause life-threatening outcomes.19) 

We report a case of Behcet syndrome with multiple 

cerebral aneurysms and delayed vasospasm for 2 

months after aneurysmal subarachnoid hemorrhage 

(SAH). In this study, we adhered to the Declaration of 

Helsinki guidelines for studies with humans.

CASE REPORT

A 45-year-old man visited the emergency room with 

a 2-week history of headache and left side facial 

palsy. He had no medical history. Magnetic resonance 

imaging (MRI) and angiographic computed tomog-

raphy showed aneurysmal SAH and multiple intra-

cranial aneurysms at the middle cerebral artery 

(MCA) bifurcation and anterior communicating artery 

(ACoA). Digital subtraction angiography (DSA) re-

vealed severe vasospasm on the A1 segment of the 

anterior cerebral artery (ACA) and on both sides of 

the M1 segment of the MCA (Fig. 1A, B). The patient 
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Fig. 1. (A, B) Digital subtraction angiography (DSA) showing vasospasms in both the middle cerebral artery (MCA) and the anterior 
cerebral artery (ACA) on admission. Note the intracranial multiple aneurysms in both the MCA and the anterior communicating ar-
tery). (C, D) DSA showing resolved vasospasms in the MCA (arrow) and ACA before discharge.

underwent for clipping of the multiple intracranial 

aneurysms. A ruptured daughter sac in the ACoA 

was observed in the surgical field. The bone flap was 

left uncovered to allow for brain swelling. After sur-

gery, endovascular chemical angioplasty, using nimo-

dipine (2-5 mg), and balloon angioplasty was per-

formed for 3 days. Blood flow to the distal segment 

of the intracranial artery improved. His clinical symp-

toms also improved gradually. Before the patient was 

discharged from the hospital, DSA showed increased 

blood flow to the distal segment of the intracranial ar-

tery (Fig. 1C, D). The patient was discharged symp-

tom-free on the 18th day of hospitalization.

After 5 days, the patient visited the outpatient clinic 

with odynophasia. Physical examination revealed oral 

aphthous and genital ulcerations. The patient was ad-

mitted to the hospital for treatment of odynophasia 

and the dermatologic symptoms. We consulted the 

dermatologic department regarding the ulcerations. 

The result of the pathergy skin test was positive; 

therefore, the patient received pulse steroid therapy 

for 2 weeks under the diagnosis of Behcet syndrome. 

Pulse methylprednisolone was initiated (1,000 mg/day 

for 3 days; prednisolone, 60 mg/day for 3 days), fol-

lowed by daily oral prednisolone at 1 mg/kg/day for 

7 days. The oral aphthous and genital ulcerations im-

proved gradually.

However, the patient abruptly developed Grade 1 

right arm weakness on day 16 of the second admis-

sion, 7 weeks after the aneurysmal SAH. Emergency 

DSA showed severe vasospasm in the A1 and A2 seg-

ments of the ACA on both sides, and the M1 segment 

of the MCA on the left side (Fig. 2A and 2B), with re-

duced flow in the distal vessels. During DSA, the nar-

rowed vessels were infused with nimodipine (5 mg) 

for 3 days. However, on the third day, the left M1 

segment of the MCA on the left side was abruptly ob-

structed (Fig. 2C, D). Although chemical angioplasty 

using nimodipine (7 mg) and papaverine (30 mg) was 

performed immediately, the M1 segment of the left 

MCA was repeatedly occluded. To prevent infarction 

of the left cerebral hemisphere, the patient underwent 

an emergency superficial temporal artery (STA) to 

MCA anastomosis. The distal MCA did not have any 

pulse and collapsed in the surgical field. Although the 

previous clip on the left MCA was declamped under 
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Fig. 2. (A, B) Digital subtraction angiography (DSA) performed in the 7th week after subarachnoid hemorrhage shows vasospasms in 
both the middle cerebral artery (MCA) and the anterior cerebral artery (ACA) and the disappearance of multiple intracranial 
aneurysms. (C, D) DSA showing total occlusion of the left MCA. (E, F) DSA showing patent blood flow after left MCA-superficial tem-
poral artery (STA) anastomosis

suspicion of clip malposition, distal flow did not im-

prove substantially. After bypass surgery, DSA showed 

good patency of the STA-MCA anastomosis and im-

provement of the flow in the MCA (Fig. 2E, F). Right 

arm weakness also improved (Grade 3) gradually af-

ter the operation. The patient was transferred to the 
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Department of Rehabilitation with mild weakness. 

DISCUSSION

This case was characterized by intracranial multiple 

aneurysms and intracranial delayed vasospasm. Although 

some researchers have reported intracranial multiple 

aneurysms in Behcet syndrome,3)6)8) there are no re-

ports of intracranial delayed vasospasm after aneur-

ysmal SAH for 2 months in Behcet syndrome. Indeed, 

to our knowledge, this is the first report of intra-

cranial delayed vasospasm 2 months after aneurysmal 

SAH in Behcet syndrome.

Intracranial vasospasm-ischemia associated with 

aneurysmal SAH has a biphasic course.17) The acute 

phase is a period of reduction of blood flow after im-

mediate bleeding.17) The delayed phase begins 2-4 days 

after aneurysmal SAH, and lasts for up to 14 days.17) 

Several chemical meterials have been implicated in intra-

cranial delayed vasospasm after aneurysmal SAH.7)12)13)17) 

Oxyhemoglobin, endothelin-1, and prostaglandins have 

all been described as important vasoconstrictors in 

aneurysmal SAH.7)12)13) In particular, endothelin-1 has 

the ability to produce long-lasting vasoconstriction.2)11)22) 

These chemicals lead to serial reactions producing a 

tonic state of the vessel wall.

The main pathogenesis of Behcet syndrome is vascular 

inflammation and angiogenesis.5) This pathogenesis is 

very similar to serial intracranial delayed vasospasm 

after aneurysmal SAH because spasmogens, such as 

endothelin-1 and nitric oxide (NO), in intracranial de-

layed vasospasm after aneurysmal SAH are analogous 

to chemical constituents in Behcet syndrome. 

Endothelin-1 is increased in active Behcet syndrome20)21) 

and its secretion from inflammatory vessels may play 

an important role in the progression of vasculitis.20) 

Furthermore, endothelin-1 is implicated in the patho-

genesis of cerebral vasospasm and delayed cerebral 

ischemia as a potent vasoconstrictor.18) In addition, 

endothelin-1 is a potent, long-lasting endogenous vas-

oconstrictor that has been associated with cerebral 

vasospasm.2)11)22) Prolonged elevations of endothelin-1 

levels caused by Behcet syndrome may cause unusual 

prolonged vasospasm.16) As a result, this triphasic pat-

tern of delayed vasospasm may be caused by con-

tinuously secreted endothelin-1. 

NO is also known for producing important con-

stituents in Behcet syndrome.14) NO, an endothe-

lium-derived relaxing factor, is a crucial mediator of 

the inflammatory process. The concentration of NO is 

increased in patients with Behcet syndrome and is re-

lated with disease activity.10) Furthermore, NO also 

plays an important role in the regulation of vascular 

hemodynamic activity.15) It normally dilates vessels by 

blocking intracellular calcium release from the sarco-

plasmic reticulum in smooth muscle cells. However, it 

shows characteristic alterations after SAH. These 

changes may affect the auto-regulation of homeostasis 

and may be related to the pathogenesis of intracranial 

delayed vasospasm.15) Consequently, increased NO lev-

els and NO functional alteration may cause unusual 

prolonged vasospasm.

We attempted to confirm an association between 

levels of specific constituents and intracranial delayed 

vasospasm. We were unable to perform a blood test 

because of a lack of sample of Behcet disease; there-

fore, we attempted to confirm vessel wall inflammation 

through vessel wall MRI using an Achieva 3.0-T scan-

ner with a 32-channel head coil (Philips, Amsterdam, 

Netherland). The vessel wall MRI protocol included 

T1-weighted vessel wall images and proton density 

images (3-dimensional fast spin echo acquisition with 

a reconstructed 640 × 640 matrix; slice thickness 0.5 

mm; total slap thickness 3.5 cm), which is an emerg-

ing technique for characterizing intracranial arterial 

disease. However, we could not confirm inflammation 

or wall thickening of the vessels on vessel wall MRI. 

One researcher has reported that contrast-enhanced 

MRI is useful for detecting the distribution of vessel 

wall inflammation, but has less utility in assessing 

disease activity in Takayasu arteritis.9) We believe that 

contrast-enhanced MRI in our patient might not have 

shown wall enhancement because of low disease ac-

tivity and steroid pulse therapy. We presume that 
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specific chemical constituents might be continuously 

secreted after the first discharge of the patient. 

Because of the constant secretion of vasoconstrictor 

from inflammatory vessels, intracranial delayed vaso-

spasm was more prolonged than expected. 

CONCLUSION

Inflammatory vessels in Behcet syndrome may ag-

gravate intracranial delayed vasospasm after aneur-

ysmal SAH. Therefore, intracranial delayed vaso-

spasm after aneurysmal SAH in Behcet syndrome 

should be monitored for a longer time compared to 

general aneurysmal SAH. Such considerations could 

prevent poor prognosis and death among patients 

with Behcet syndrome.
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