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Abstract

Vertebral artery dissection and recurrent meningitis are rare complications in

Behc�et’s disease. Behc�et’s disease may be associated with familial Mediterranean

fever. Here, we describe a 52-year-old woman with severe headache who exhib-

ited recurrent meningitis and vertebral artery dissection. Cerebrospinal fluid

showed high levels of interleukin-6. Magnetic resonance imaging revealed right

vertebral artery dissection. The patient had three heterozygous mutations in the

familial Mediterranean fever gene (MEFV) gene. She fulfilled criteria for diag-

nosis of Behc�et’s disease and familial Mediterranean fever. In conclusion, muta-

tions of the MEFV gene may cause neuro-inflammatory disorders and

cerebrovascular disorders by reducing anti-inflammatory activity of pyrin.

Introduction

Behc�et’s disease (BD) affects multiple parts of the body,

including the eyes, skin, mucosa, joints, vascular system,

lungs, and nervous system. BD rarely causes recurrent

aseptic meningitis,1 or vertebral artery dissection (VAD).2

Familial Mediterranean fever (FMF) is associated with

BD3 and also rarely occurs with recurrent aseptic menin-

gitis.4 Here, we describe a patient with atypical BD who

exhibited recurrent aseptic meningitis and VAD. More-

over, she exhibited three heterozygous mutations in the

familial Mediterranean fever (MEFV) gene and fulfilled

the diagnostic criteria for diagnosis of FMF.

Case Presentation

A 52-year-old woman presented with a severe headache.

Her family history was unremarkable. She had a history

of recurrent oral ulcer, occasional joint pain, and eight

episodes of aseptic meningitis beginning at 20 years

of age. Screening tests for infection, malignancy, and

autoimmune causes were performed during each hospital-

ization; all were negative. The prior episode of meningitis

was treated at our hospital, when the patient was 48 years

of age. At that time, her body temperature was 37.2°C;
serum C-reactive protein (CRP), 0.55 mg/dL; and

erythrocyte sedimentation rate (ESR), 8 mm/h. Cere-

brospinal fluid (CSF) showed 225 cells/mm3 (mononu-

clear cells > 99%), 62 mg/dL protein, 51 mg/dL glucose

(93 mg/dL serum glucose), and 305 pg/mL interleukin

(IL)-6 on chemiluminescent enzyme immunoassay analy-

sis. Brain magnetic resonance imaging (MRI) revealed

high-intensity lesions along the brain groove of the cere-

bellum in three-dimensional fluid-attenuated inversion

recovery (3D FLAIR), which was consistent with a diag-

nosis of mild meningitis5 (Fig. 1). Her pathergy test was

positive and diagnosed with BD based on the interna-

tional criteria for BD.6 Human leucocyte antigen (HLA)

typing revealed negative for B51 and positive for B15.

The patient’s condition improved after treatment with

colchicine (1 mg daily) and she had stopped medication

without medical input at 51 years of age.

During the present episode, she complained of head-

ache similar to that in prior episodes of meningitis, and

her neurological examination was normal except for the

presence of stiff neck and jolt accentuation. Her body
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temperature was 36.9°C; serum CRP, 0.23 mg/dL; and

ESR, 9 mm/h. CSF findings included normal cell counts,

normal protein level, and elevated IL-6 (35 pg/mL). Brain

MRI revealed narrowing of the vertebral artery (VA) and

dot-shaped high-intensity findings in the right VA on dif-

fusion-weighted imaging (DWI) and 3D FLAIR (Fig. 2A–
D). One week later, the lesion was confirmed as VAD

(Fig. 2E–H). The patient’s headache gradually improved

after she restarted intake of colchicine (1 mg, daily).

Because she had also experienced occasional fever and

exertional leg pain, genetic analysis of MEFV was con-

ducted. Five mutation hot spot regions, exons 1, 2, 3, 5,

and 10 of the MEFV gene, were analyzed using poly-

merase chain reaction.7 This analysis revealed E148Q in

exon 2, as well as P369S and P408Q in exon 3 (Fig. 3).

The patient was diagnosed with FMF based on the estab-

lished diagnostic criteria.8 The intramural hematoma

diminished 4 months later (Fig. 2I–L).

Discussion

This case demonstrates two important clinical issues.

First, a patient with BD showed two rarely identified neu-

rological involvements (recurrent aseptic meningitis and

VAD), which were concurrent. Second, the patient exhib-

ited three mutations in the MEFV gene.

Both BD and FMF share common symptoms such as

fever, arthritis, and abdominal pain; moreover, a high

prevalence of FMF has been reported among patients with

BD.3 Notably, VAD and aseptic meningitis constitute rare

nervous system manifestations in patients with BD. More-

over, headache is a common symptom in patients with

VAD and meningitis. It might be difficult to distinguish

between VAD and meningitis, because these are rarely

involved in BD. Although the headache was thought to

be nonspecific and related to neuro-BD, rather than

meningitis after lumbar puncture, MRI findings sup-

ported a diagnosis of VAD. Hyperintense signal in the

VA on DWI, 2 weeks from the onset of headache sug-

gested VAD.9 The movement of water molecules may be

restricted within the intramural hematoma on arterial dis-

section. High intensity or iso-intensity in the VA on 3D

FLAIR may represent intramural hematoma or thrombus

because vascular hyper-intensities associated with vessel

occlusion or stenosis are not visible on 3D FLAIR.10 Clin-

icians should closely monitor high-intensity dot signals

on DWI, in addition to FLAIR, which may suggest the

existence of VAD. VA dot signs in patients with

Figure 1. Magnetic resonance imaging during hospitalization due to meningitis. Three-dimensional fluid-attenuated inversion recovery (3D FLAIR;

axial, 3T; retention time 6000 msec, echo time 367 msec) was normal (A, B). Postcontrast 3D FLAIR revealed high-intensity lesions along the brain

groove of the cerebellum, which suggested meningitis (C, D).
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headaches may be critical in determining the presence of

VAD, even in rare cases. Further studies are needed to

elucidate the pathogenic mechanisms underlying signals

in VA on DWI and FLAIR in VAD patients, as well as

the changes in the signal intensities.

The patient’s spontaneous VAD was likely caused by

the complex factors of BD, FMF, and meningitis. VAD

can arise in patients with BD,11 whereas FMF change

cerebral blood flow in a manner that increases risk of

VD.12 Furthermore, meningitis can increase risk of VAD

because inflammation-associated injury of the arterial wall

can cause weakness of the vessel wall and subsequent dis-

section.13,14 The prior episode of meningitis in our

patient may have occurred near the posterior circulation

(Fig. 1).

This patient had three MEFV gene mutations. P369S

and P408Q mutations are associated with a variety of

phenotypes and are not commonly associated with classi-

cal FMF symptoms.15 Recently, we reported that MEFV

mutations were detected in neuro-Sweet disease.16 Both

Figure 2. Magnetic resonance imaging (MRI) on admission (A-D). Diffusion-weighted imaging (DWI) showed isointense dot signals in the right

vertebral artery (VA) (A). Three-dimensional fluid-attenuated inversion recovery (3D FLAIR) showed high-intensity signals (B). Magnetic resonance

angiography (MRA) showed narrowing of the VA (C). Black-blood T1-weighted imaging (T1WI) revealed a slight high-intensity area in VA (D). MRI

at 10 days after admission (E–H). DWI showed that the lesion exhibited high intensity (E), whereas the FLAIR lesion became isointense (F). The

right VA showed a double lumen on MRA (G); intramural hematoma was confirmed on T1WI (H). MRI at 4 months after admission (I–L). Right

VA signals disappeared on DWI (I) and FLAIR (J). Stenosis on MRA (K) and slight high intensity in the right VA remained on T1WI (L).
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neuro-BD and neuro-Sweet disease overlap with each

other.17 Our patient exhibited recurrent meningitis and

VAD in the context of atypical BD, and had three

heterozygous mutations (E148Q, P369S, and P408Q) in

the MEFV gene. The MEFV gene encodes for the pyrin

protein, which has been hypothesized to suppress the

activation of pro-caspase-1; thus, it is suspected to inter-

fere with inflammasome activation.8 Although some

inflammasomes have been revealed to have important

roles in atherosclerosis and neurological disorders, includ-

ing meningitis and stroke,18,19 associations between the

pyrin inflammasome and neurological manifestations have

not been elucidated.20 We speculate that autoinflamma-

tion might be common to BD and FMF, and that it

causes both neuro-inflammatory symptoms and cere-

brovascular disorders. Patients with BD who exhibit rare

neurological manifestations may have mutations in the

MEFV gene.
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