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Behçet’s disease (BD) is a multisystem relapsing inﬂammatory disorder of unknown cause. In neuro-BD (NBD), the
CNS can be involved in one or both of two ways: ﬁrst, and most commonly, through the development of an immunemediated meningoencephalitis, which predominantly involves the brainstem, but can also involve the basal ganglia,
thalamus, cortex and white matter, spinal cord, or cranial nerves; and second, as a consequence of thrombosis within
the dural venous sinuses. Headache is a common symptom in BD and does not necessarily indicate CNS involvement.
Peripheral nervous system involvement is rare. New treatment options have recently become available, which have
led to an improvement in morbidity after meningoencephalitis. Most of the reported studies on NBD are retrospective.
Collaborative prospective studies of the natural history of the disease, particularly the nature and treatment of
progressive neurological disease, and evidence-based studies of treatment are needed.

Introduction
Behçet’s disease (BD) bears the name of a Turkish
dermatologist, Hulusi Behçet, who described the triad of
recurrent oral and genital ulcers and uveitis in 1937.1 BD is
a multisystem disease of unknown cause in which an
inﬂammatory perivasculitis can arise in almost any tissue.2,3
The highest incidence of BD is in the Middle East, the
Mediterranean basin, and the Far East regions, but it is
rare in Europe and North America. The nature and
prevalence of the various systemic features are summarised
in table 1.4 The most widely accepted criteria for the
diagnosis of BD are the International BD Study Group
criteria (panel 1).5
Neurological involvement is one of the most serious
causes of long-term morbidity and mortality in BD.6 Although BD is rare in neurological practice in most countries, it is commonly mentioned in the diﬀerential
diagnosis of inﬂammatory or demyelinating CNS diseases.
In this Review, we summarise and describe the current
understanding of the various neurological aspects of BD

with a special emphasis on practical aspects of the diagnosis and management of neurological complications.

Epidemiology
Over the past 15 years, increasing numbers of patients
have been reported in diﬀerent series that have described
the various clinical and epidemiological features of
neuro-BD (NBD). Table 2 summarises the ﬁndings of
these reports.7–25
The frequency of neurological involvement in BD is
very variable; in hospital-based series, percentages as
low as 1·3%26 and as high as 59%10 have been reported,
but are likely to be biased for various reasons (eg, study
design, deﬁnition of neurological involvement, ethnic
or geographic variation, availability of neurological
expertise and investigations, and treatment protocols).
In a two-decade retrospective study of 387 patients
with BD in Turkey,6 the frequency was 13% in men
Panel 1: International Behçet’s Disease Study Group
criteria for the diagnosis of Behçet’s disease5

Frequency Comments
Oral ulcers
Genital ulcers

··
··

Genital scar

~50%

More common in men

Papulopustular lesions

~85%

··

Erythema nodosum

~50%

··

Pathergy reaction

~60%

Predominantly in
Mediterranean countries
and Japan

Uveitis

~50%

For diagnosis, patient must have had the following
symptoms:
Recurrent oral ulceration—minor aphthous, major aphthous, or
herpetiform ulceration observed by physician or patient that
recurred at least three times in one 12-month period

*Adapted from Yazici et al,4 with permission from Nature Publishing Group.

Plus two of the following:
Recurrent genital ulceration—aphthous or scarring, observed
by physician or patient
Eye lesions—anterior uveitis, posterior uveitis, or cells in
vitreous on slit lamp examination; or retinal vasculitis
observed by ophthalmologist
Skin lesions—erythema nodosum observed by physician or
patient, pseudofoliculitis, papulopustular lesions; or
acneiform nodules observed by physician in post-adolescent
patients not on corticosteroids
Positive pathergy test—read by physician at 24–48 h

Table 1: Clinical manifestations of Behçet’s disease*

Findings applicable only in the absence of other clinical explanations.

Arthritis

··

30–50%

··

Subcutaneous thrombophlebitis

25%

··

Deep vein thrombosis

~5%

··

Arterial occlusion (aneurysm)

~4%

··

Epididymitis

~5%

Gastrointestinal lesions
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97–99%
~85%

1–30%

··
More common in Japan
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and 5·6% in women. Neurological involvement
occurred in 5·3–14·3% of patients in three prospective
studies from Turkey,27 Iran,28 and Iraq,19 which looked
speciﬁcally at the frequency in multidisciplinary centres
with special interest in BD. The pooled average was
9·4% (43 of 459).
NBD was reported 2·8 times more often in men than
in women by the studies included in table 2.7–25 This high
ratio of men to women was seen in nearly all the reports,
although these ﬁndings have not been shown in three
reports on western European patients22–24 and one report
from Korea.15 Men with BD were at greater risk for
Country
(region)

Mean age at onset
Number of
(years)
patients
(male/female)
BD

NBD

31

morbidity and mortality than were women in a long-term
outcome study.6
The age of onset of NBD is usually 20–40 years. Special
caution needs to be applied in diagnosing NBD above the
age of 50 years; exclusion of more common neurological
disorders, particularly stroke and non-speciﬁc changes in
white matter on cranial MRI, is very important.
Neurological complications can occur in children;
however, the prevalence of such complications is diﬃcult
to ascertain from the available reports, mainly because of
the small numbers of patients and the lack of clear details
and deﬁnition of the neurological ﬁndings. The

Mean duration (years)

Number of patients with NBD

BD

P-NBD

NBD

NP-NBD

Other

Hentati et al

Tunisia

34

··

··

62 (estimated) 3 IH

Bohlega et al8

Saudi Arabia 52 (42/10)

27/22‡

··

··

2·8

36

12 CVT, 3 strokes, 1 aneurysm 2 patients with CVT had P-NBD

Nakamura et al9

Japan
(Sapporo)

21 (12/9)

39·8§

··

··

··

21

0

··

Farah et al10

Kuwait

24

33·3 (for
41 patients
with BD)

··

4·6||

··

8

10 CVT, 1 IH, 3 strokes

1 trigeminal neuralgia,
1 behavioural changes

Kidd et al11

UK

50 (31/19)

Akman-Demir
et al12

Turkey
(Istanbul)

200 (155/45)

Al-Fahad and
Al-Araji13

Iraq

40 (37/3)

Siva et al14

Turkey
(Istanbul)

164 (130/34)

7

75† (61/14)

··

··

··

3**

37

25·8

31·5

··

3·5||

162

··

29

2·7

··

26·7

32

5·3

Lee et al15

Korea

21 (9/12)

··

Yücesan et al16

Turkey
(Ankara)

39 (32/7)

28

Lannuzel et al17

West Indies

7 (5/2)

Sbaï et al18

France

Al-Araji et al19
Turker et al20

2·97 (at last
follow-up)

26
124

10 meningitis

2 CVT, 2 IH

4 meningitis, 5 cranial neuropathy

20 CVT, 14 IH, 3 arterial
involvement (1 vertebral
dissection, 1 middle cerebral
artery occlusion, 1 external
carotid aneurysm)

1 meningitis

11 IH

3 meningitis-like presentation

20 CVT

1 ON, 1 psychiatric, 18 indeﬁnite

35·1

··

··

21

0

··

34

··

··

33

2 CVT, 3 IH, 1 stroke

··

··

35·5

··

4·9||

4

1 CVT

Patient with CVT also had P-NBD,
2 PN (1 patient also had myositis)

161 (78/31)††

··

32/31‡

··

8·1††

109

52 CVT

2 patients with CVT developed
P-NBD later, 1 patient with P-NBD
developed CVT later

Iraq

20 (14/6)

··

34·1

3·25

1·7||

10

6 CVT

4 had both P-NBD and CVT

Turkey
(Samsun)

12 (10/2)

··

33

··

··

Borhani-Haghighi Iran
et al21

18 (15/3)

··

34·7

··

··

12

4 CVT, 1 stroke

1 PN, 1 P-NBD and PN

Lo Monaco et al22

Italy

27 (7/20)

27·7

34·7

13

··

26

1 vascular

··

Barros et al23

Portugal

15 (8/7)

29·6

··

··

··

9

1 CVT

1 ON, 4 meningitis

Joseph and
Scolding24

UK

22 (11/11)

··

30

··

12||

17 (2 ON)

1 CVT, 1 IH

5 meningitis, 4 had overlap of
P-NBD and NP-NBD at onset

Houman et al25

Tunisia

63 (46/17)

29·7

··

6·1¶

··

47

13 CVT, 1 IH, 6 strokes,
2 cerebral haemorrhages

4 PN, 13 psychiatric, 13 mixed P-NBD
and cerebrovascular involvement

Total

··

1031 (2·8:1)

··

··

··

··

183 CVT/IH (17·7%)

··

8 (estimated) 1 CVT, 2 IH

772 (74·9%)

1 ON, 1 choroid plexus

All studies were retrospective, except for Al-Araji et al,19 which was prospective. BD=Behçet’s disease. CVT=cerebral venous thrombosis. IH=intracranial hypertension. NBD=neuro-Behçet’s disease. NP-NBD=nonparenchymal NBD. ON=optic neuropathy. P-NBD=parenchymal NBD. PN=peripheral neuropathy. ··=not available or not reported. *Studies included case series of NBD since 1993 that had seven or more patients
and had suﬃcient demographic and clinical details. †Deﬁnite NBD only. ‡Males/females. §Not mentioned whether at onset of BD or NBD. ¶Before onset of neurological manifestations. ||Duration of follow-up.
**70% were followed for a median of 3 years. ††Data for patients with P-NBD only.

Table 2: Demographic features and patterns of presentation of patients with BD and NBD (1993–2007)*
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Panel 2: Classiﬁcation of neuro-Behçet’s disease
CNS
Parenchymal
• Brainstem
• Diﬀuse (“brainstem plus”)
• Spinal cord
• Cerebral
• Asymptomatic (“silent”)
Non-parenchymal
• Cerebral venous thrombosis: intracranial hypertension
• Intracranial aneurysm
• Extracranial aneurysm/dissection
Peripheral nervous system (relation to Behçet’s disease
uncertain)
• Peripheral neuropathy and mononeuritis multiplex
• Myopathy and myositis
Other uncommon but recognised syndromes
• Acute meningeal syndrome
• Tumour-like neuro-Behçet’s disease
• Psychiatric symptoms
• Optic neuropathy

prevalence of neurological involvement was higher in
juveniles than in adults in two studies29,30 but lower in
juveniles in a third study.31
Neurological manifestations commonly develop a few
years after the onset of the other systemic features of BD;
the mean duration between onset of BD and development
of NBD ranged from 3 to 6 years in three major
studies.11,12,14 However, the ﬁrst systemic symptoms of BD
might coincide with neurological presentation. Four
studies reported that neurological presentation preceded
other systemic features of BD (~6% of patients).12,13,24,32 In
such cases, diagnosis can be diﬃcult or delayed, especially
in areas with low prevalence. Some cases might never
develop mucocutaneous manifestations.33

Classiﬁcation
The CNS is the major target of neurological involvement
in BD. There are two categories of CNS involvement in BD
that have been generally accepted (panel 2): parenchymal
and non-parenchymal involvement.8,11–14,19,22,25,34–36 In the
parenchymal category, meningoencephalitis occurs,
whereas in non-parenchymal NBD, vascular complications
involving thrombosis within large veins and occasionally
arteries occur. Involvement of parenchymal tissue either
does not occur in non-parenchymal disease or occurs
secondarily to the thrombosis. This clinicopathological
classiﬁcation has clinical, laboratory, neuroradiological,
pathological, and prognostic characteristics. Patients with
neurological complications of the systemic disease are
deﬁned as having NBD if the clinical syndrome is closely
compatible with the neurological syndromes known to
arise in the disease, after other causes, particularly infective
194

and neoplastic, have been ruled out. Patients with BD who
have headache without other neurological symptoms and
signs or abnormalities on neuroimaging or in the
cerebrospinal ﬂuid (CSF) are not deﬁned as having NBD.

Neuropathology
The neuropathology of parenchymal NBD in the acute
phase involves meningoencephalitis with an intense
inﬂammatory inﬁltration including polymorphs,
eosinophils, lymphocytes, and macrophages, with areas
of necrosis and apoptotic neuronal loss.37 Intense
inﬂammatory inﬁltration of small vessels can occur, but
ﬁbrinoid necrosis is not seen. NBD is therefore not a
cerebral vasculitis (as blood vessel walls are not inﬁltrated
and there is no evidence for endothelial cell necrosis);
rather, it is an inﬂammatory perivasculitis,37–39 although
ﬁbrinoid necrosis within small post-capillary venules has
been reported.40
The structures within the brainstem, thalamus, basal
ganglia, and white matter are all seen to be aﬀected to
varying degrees, which has been conﬁrmed by MRI in
patients. In the progressive phase, inﬂammatory inﬁltration
remains, although immunohistochemical staining for
lymphocytes and cytokines is less prominent.37
Concentrations of interleukin 6 are persistently raised in
the CSF, and axonal loss and gliosis are also seen at this
stage.37–39 These ﬁndings correlate with the striking atrophy
seen on MRI, particularly in brainstem structures, in
advanced stages.15,41 In the rare case of aneurysm formation,
an obliterative endarteritis of the vasa nervorum is seen in
both peripherally located aneurysms and those found
within the brain,42 and is therefore related to spread of
perivasculitis to the vasa nervorum. There is no evidence
of ﬁbrinoid necrosis in this circumstance either.43

Diagnosis
The diagnosis of neurological involvement in BD is done
mainly by clinical means; the ancillary investigations
noted below help to suggest alternatives, and especially
infective complications of treatment, but there is no
diagnostic test for NBD. In a patient with a clinical
syndrome characteristic of systemic BD, with, for example,
retinal vasculitis, orogenital ulceration, pathergy, and joint
involvement, the presence of a sagittal venous sinus
thrombosis or an inﬂammatory brainstem lesion is likely
to be related to the underlying condition. Although the
onset of disease might be heralded by the neurological
syndrome, it is uncommon for BD to arise in the absence
of systemic features. Thus, the signs of systemic disease
in patients who present with neurological disorders
compatible with BD are important.
No validated criteria for the diagnosis of NBD exist.
Whether diagnostic criteria would help to reduce the
risk of incorrect diagnosis or failure to identify an
infective complication, for example, is not clear.
Diagnostic criteria are usually helpful to determine
standards for research or treatment trials, but are less
www.thelancet.com/neurology Vol 8 February 2009
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helpful for clinicians faced with diﬃculty in diagnosis.
Previous attempts at developing a set of criteria have
not clariﬁed the issue, and neither set has been
validated.7,14

A

B

Blood tests
Erythrocyte sedimentation rate has been found to be
associated with disease activity.4 Blood count and
biochemical screening is used to identify the nature and
severity of the systemic disorder and to identify signs of a
superimposed infective complication.
HLA type B51 has been reported to be present in
60–70% of Turkish and Japanese patients, although in
only 10–20% of European patients.4 Patients with HLAB51 have a six-times increased risk of BD,4 and the disease
is usually more severe in such patients. HLA-B27-related
disease also seems to exist. Anterior uveitis is more
common in these patients, and the disease course might
be less severe.
In the case of cerebral venous thrombosis (CVT), a
thrombophilia screen should be undertaken. Early
reports suggested a higher prevalence of antiphospholipid antibodies and factor V Leiden mutations,
but these ﬁndings have not been conﬁrmed.44,45

CSF
CSF constituents are altered in around 70–80% of
patients with parenchymal complications.11–13 CSF protein
is modestly raised in most cases, sometimes to over
1 g/dL,11–14 and oligoclonal bands are usually absent.11,12,24
The CSF cell count is often prominently raised (range
0–400×10⁶ cells/L) and there is usually a CSF neutrophilia
in the early stages, replaced later by a lymphocytosis.
There are too few published studies on the relation
between NBD and CSF cytokines from which to draw
conclusions, particularly on whether abnormal cytokine
populations exist that might have diagnostic use. One
study from Turkey has shown a preponderance of CXC
cytokines 2, 8, and 10, as well as increased concentrations
of interleukins 12 and 17,46 and increased CSF
concentrations of interleukin 6 have been shown in
patients with relapsing-remitting and progressive
disease.47–49
Patients with CVT or intracranial hypertension have
normal CSF constituents. However, in some series, up to
20% of patients present with coexisting parenchymal and
vascular complications.19,24,25

MRI
The characteristic MRI lesion in parenchymal
involvement is an upper brainstem lesion that extends
into the thalamus and basal ganglia on one side
(ﬁgure 1).15,41 Bilateral lesions are less common, but do
occur. Such lesions can be seen as hyperintense T2
lesions with enhancement and are often associated with
oedema. These lesions diminish in size after treatment
and can even disappear altogether on conventional lowwww.thelancet.com/neurology Vol 8 February 2009

Figure 1: MRI scans of a patient with ophthalmoparesis and hemisensory loss due to neuro-Behçet’s disease
(A) T2-weighted sagittal MRI showing an inﬂammatory mass arising from the diencephalon. (B) T2-weighted axial
MRI after recovery. Evidence for residual lesion is shown, but there is also atrophy of the midbrain and cerebellum.

strength MRI.50 Patients with a more diﬀuse
meningoencephalitis show hyperintense T2 lesions
within the subcortical white matter of the temporal,
frontal, and hypothalamic regions, but the scan might
also be normal. The presence of MRI abnormalities and
the degree of alteration to CSF constituents is correlated
in such cases (Kidd D, unpublished).
Diﬀusion-weighted imaging is useful in the case of
stroke-like episodes in which an increase in the diﬀusion
coeﬃcient is seen, by contrast with restriction in
diﬀusion, which would be seen if the lesion were due to
cerebral infarction.51,52 One study has attempted to deﬁne
the extent to which the lesions of NBD are pathognomonic
on MRI.53 In the acute phase, most patients have single
lesions; however, in the chronic phase, more widespread
involvement is seen, which can make it more diﬃcult to
diﬀerentiate the condition from multiple sclerosis on
radiological grounds.53 The presence of atrophy of the
brainstem in NBD can thus be used as a powerful
discriminator.
Patients with spinal cord involvement show a single
lesion, which might look like a demyelinating plaque,
but might extend over two or three segments.
Enhancement and surrounding oedema is also common.
Brain MRI is usually normal if the clinical syndrome is
isolated to the spinal cord.54,55 Venous sinus thrombosis is
readily seen on magnetic resonance venography (ﬁgure 2)
and brain CT venography.56,57 Patients who present with
idiopathic intracranial hypertension have normal
imaging studies.

Other diagnostic methods
Nerve conduction studies, electromyography, and evoked
potentials, and their applications in the assessment of
the disease, have speciﬁc uses if peripheral or
neuromuscular involvement is suspected. In parenchymal
involvement, electroencephalographic recordings show
non-speciﬁc abnormalities in keeping with the presence
195
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A

B

Figure 2: Right-sided transverse venous sinus thrombosis in a patient with non-parenchymal neuro-Behçet’s
disease
(A) Axial T1-weighted MRI of lesion. (B) Magnetic resonance venogram of the same lesion.

of meningoencephalitis and should be used to help to
diﬀerentiate NBD from acute viral encephalitis.
Single photon emission computed tomography
(SPECT) has been studied in detail,58 and abnormalities
are commonly seen in patients with and without overt
neurological involvement. These abnormalities involve
asymmetries in metabolic function, often in the temporal
regions. One study suggests that SPECT is a more
sensitive indicator of neurological involvement,59 but this
investigation is not used in clinical practice.

Clinical characteristics
Parenchymal NBD
Subacute meningoencephalitis accounts for 75% of cases
in parenchymal NBD (table 2). Onset is commonly
subacute,11–13 and often associated with exacerbation of
the systemic features of BD, including fever, malaise,
orogenital ulcers, skin lesions, or uveitis.11,19,24,60 Headache
is common before and during the attack. The symptoms
and signs take a few days to reach a peak and last for
several weeks, depending on the extent of the lesion and
on how rapidly treatment is initiated. Less commonly,
onset might be slower and occasionally cannot be
determined with any certainty (eg, in the asymptomatic
form). Spontaneous resolution even before initiation of
therapy has been reported,61,62 as has a progressive disease
course.11–13
Diﬀerent syndromes might be encountered during the
course of parenchymal NBD (panel 2). First, symptoms
and signs of brainstem involvement (ﬁgure 1) include
ophthalmoparesis, cranial neuropathy, and cerebellar or
pyramidal dysfunction. Second, in addition to the brainstem signs and symptoms, there is evidence for additional
cerebral or spinal cord involvement. A subgroup of patients
with a progressive form of the disease has been reported to
present with a worsening subcortical dementia, usually
accompanied by ataxia, and accounts for 10% of cases of
196

NBD in Japan.63 Third, symptoms and signs suggestive of
cerebral hemispheric involvement include encephalopathy,
hemiparesis, hemisensory loss, seizures, and dysphasia,
and mental changes include cognitive dysfunction and
psychosis. Fourth, symptoms and signs of spinal cord
involvement include pyramidal signs in the limbs, sensory
level dysfunction, and, commonly, sphincter dysfunction.
Finally, asymptomatic (silent) parenchymal NBD is
diagnosed if there are no neurological symptoms, but
neurological signs on examination (usually pyramidal
signs) for which there is no better explanation (eg, previous
head injury, old perinatal brain damage, or underlying
cerebrovascular disease).
Recognition of these clinical syndromes might help
clinicians dealing with BD to predict the pattern of
involvement. They might also help neurologists to
remember BD in the diﬀerential diagnosis of a patient
who presents with one of these neurological syndromes.
In addition, other clinical syndromes might arise in BD,
and although uncommon, it is important that these
syndromes are recognised.

Stroke
Ischaemic stroke is uncommon in BD, and occurred in
only 15 (1·5%) patients reported by the studies included
in table 2. Although conﬁrmed strokes are usually
thought to be indicative of non-parenchymal NBD,
stroke-like presentation in patients with BD more
commonly indicates parenchymal involvement. In
patients with BD with signiﬁcant risk factors for
cerebrovascular disease, care must be taken before
considering whether a stroke is due to NBD. Diﬀusionweighted MRI is helpful in diﬀerentiating between the
two conditions, as discussed above.

Epilepsy
Epileptic seizures and epilepsy were reported as
manifestations of NBD in 2·2–5% in large series.13,14,64
Partial seizures were a presenting feature of NBD in one
report,65 and epilepsia partialis continua was reported in
another.66 Generalised seizures are the predominant
type.64 The relatively low prevalence of epilepsy in NBD is
compatible with the low prevalence of cortical involvement
seen on cranial MRI41,67 and in neuropathological
studies.68,69 Seizures can of course arise in CVT, although
this is uncommon, possibly because of the lower
prevalence of haemorrhage in this complication.57

Brain tumour-like NBD
We could identify fewer than 15 patients with NBD in
the literature who were initially thought to have brain
tumours. The earliest was in 1987,70 and the most recent
was thought to have multiple metastatic tumours
involving the pons and the left parietal cortex.71 Matsuo
and colleagues72 have reported a case and reviewed
previous reports. These are predominantly large lesions
(ﬁgure 3), involving the commonly aﬀected areas in
www.thelancet.com/neurology Vol 8 February 2009
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NBD (brainstem, diencephalon, basal ganglia, and
internal capsule),72–74 but occasionally can involve other
areas, such as the frontoparietal lobe,75 temporal lobe,76
or cerebellum.77 Most patients are known to have BD or
are found to have BD symptoms and signs on further
assessment. Most cases have been diagnosed after
lesion biopsy, and respond to treatment with
corticosteroids.

A

B

Movement disorders
Extrapyramidal manifestations are rare in most series of
patients with NBD despite the common basal ganglia
abnormalities on cranial MRI and in autopsy series.41,54,67–69
Paroxysmal focal dystonia,78 Parkinsonian syndrome,79
and chorea have been reported,12,24,29,80 and these usually
arise alongside other manifestations of NBD.

Acute meningeal syndrome
Meningeal signs and symptoms are relatively common
in parenchymal NBD.11–13 The pathological process is one
of meningoencephalitis, and the meninges are frequently
involved in post-mortem studies.68,69 However, isolated
meningitis might only rarely be the presenting feature of
NBD.11,13 In such cases, care should be taken to exclude an
infective meningitic process, particularly in patients who
are on immunosuppressants (panel 3).

Optic neuropathy
Optic neuropathy is rare in BD, and was reported in only
four (0·4%) patients in the studies included in table 2.
However, there are many case reports in the literature.81–85
Optic neuropathy occurs particularly around the time of
systemic ﬂare-up of BD. It can be bilateral and can be
recurrent over many years. The severity of the visual loss
and its recovery can be very variable, even in the same
patient.86 Clinical presentation and course most often
simulates an optic neuritis.82,85–88 Optic neuropathy can
present as part of parenchymal NBD81,89 or in isolation. It
can be secondary to invasion of the optic nerve in retinal
vasculitis82 or as a consequence of destruction after
glaucoma and uveitis. Early recognition and appropriate
treatment might limit the degree of permanent visual
loss, and there is usually a signiﬁcant response to
steroids, particularly if administered early.86

Spinal cord involvement
Isolated transverse myelitis is an uncommon presentation
of NBD, whereas involvement of the spinal cord as part
of the diﬀuse type of parenchymal NBD pattern is not.
Spinal cord involvement was reported in about 10% of
NBD cases in some series,8,11,24,90 whereas 28% of autopsy
cases of NBD showed spinal cord lesions.54 The cervical
and/or dorsal areas can be involved.41,55,91,92 Patients with
transverse myelitis are less likely to respond well to
treatment than those with lesions elsewhere within the
nervous system. Spinal cord involvement is thus a bad
prognostic factor in parenchymal NBD.90
www.thelancet.com/neurology Vol 8 February 2009

Figure 3: Large tumefactive lesion involving the right hemisphere and causing mass eﬀect and
midline shift
(A) T2-weighted axial MRI. (B) T1-weighted axial MRI after intravenous paramagnetic contrast agent showing
enhancement of the lesion.

Panel 3: Diﬀerential diagnosis of parenchymal
neuro-Behçet’s disease
Infective causes
• Viral
• Bacterial, including tuberculosis
• Spirochaetal, including Treponema pallidum and Borrelia
burgdorferi
• Fungal
• Progressive multifocal leukoencephalopathy
Uveomeningitic syndromes
• Sarcoid
• Systemic lupus erythematosus
• Sjögren’s syndrome
• Vogt-Koyanagi-Harada syndrome
Multiple sclerosis
Neoplastic causes
• Carcinomatous meningitis
• Lymphoma
• Glioblastoma cerebri
Complications of other systemic diseases
• Uveomeningitic syndromes (as above)
• Sweet’s syndrome
• Common variant immunodeﬁciency disease
• Inﬂammatory bowel disease
• Coeliac disease
Complications of treatment for Behçet’s disease
• Drug-induced meningitis
• Infections with immunosuppression
• Lymphoma and secondary tumours
• Neurological complications of ciclosporin A treatment
• Neurological complications of anti-TNF treatment

197

Review

Asymptomatic and subclinical neurological involvement
Clinical reports have described patients with BD with
neurological signs but no symptoms.12,19,27 Subclinical
cranial MRI abnormalities are seen to involve white
matter hyperintensities, predominantly in the periventricular or subcortical area, and, as in the general
population, their clinical signiﬁcance is not clear.93–96
The ﬁnding of subclinical abnormalities in the evoked
potentials is more controversial. Some studies reported
abnormalities in up to two-thirds of tested patients,96–99
whereas others found no signiﬁcant abnormalities
compared with controls.94,99 A recent retrospective
Turkish study reviewed 22 patients identiﬁed previously
with silent neurological involvement and found that
some of this group (three of 22) went on to develop
symptoms and signs of NBD over time, but that the
clinical course was less severe, with low mortality and
disability.100

Non-parenchymal NBD
Non-parenchymal NBD usually involves the main
vascular structures of the CNS, and is sometimes referred
to as vasculo-BD or vasculo-NBD. About a ﬁfth of patients
in large case series (table 2) had non-parenchymal
disease. The nature and severity of the resultant clinical
syndrome depends on the structure involved and the
nature of the pathological process.

CVT
In 1959, Masheter101 reported the ﬁrst case of CVT in a
patient with BD who presented with headache and
bilateral papilloedema. CVT constituted about 18% of
NBD cases in the studies included in table 2. It has been
reported more frequently from some parts of the Middle
East and France, where it constitutes about a third of the
reported cases of NBD.13,25,32,102–104 The prevalence of CVT is
higher in patients who have had previous venous
thromboses elsewhere.56
There is evidence for endothelial cell activation in BD
with increased concentrations of serum markers of
vascular endothelial cell injury (ie, Von Willebrand’s
factor, tissue plasminogen activator, and antithrombin
III)105 and a reduction in ﬂow-mediated dilatation.106,107
Homocysteine concentrations might also be raised.107
Recently, increased concentrations of endothelial cell
activated protein C receptor have been found, suggesting
that the disorder might be related mainly to endothelial
cell activation by vascular inﬂammation, and by a local
enhanced prothrombotic tendency as a result.108
Clinical onset is subacute or chronic in most patients.
Acute onset (<48 h) has been reported in about a third
of patients.12,57 Exacerbation of the other systemic
features of BD was reported in a quarter of patients in
one study.57 The clinical ﬁndings are usually conﬁned to
symptoms and signs of intracranial hypertension. A
false-localising sixth or, less often, third cranial nerve
palsy might be encountered.109 Less often, focal
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neurological signs might be encountered that could
imply associated venous infarction or concomitant
parenchymal NBD involvement.19,57 Behçet’s CVT is
reported to aﬀect men more often than women, occurs
at an earlier age, and presents less often with an acute
clinical onset and with focal deﬁcits and seizures than
in patients with CVT due to other causes.110 A recent
review of CVT in non-Behçet’s patients showed widespectrum clinical manifestations, including isolated
headache.111

Intracranial hypertension
Patients who present with symptoms and signs of
intracranial hypertension, but without CT or MRI signs
of CVT, have an idiopathic intracranial hypertension
syndrome that is identical to that seen in patients without
NBD.112,113 Although these patients might also have CVT
beyond the resolution of current imaging techniques,
this has yet to be proven. Treatment is the same as for
idiopathic intracranial hypertension (ie, without
corticosteroids or anticoagulants).

Intracranial aneurysms
There were two (0·2%) possible cases of intracranial
aneurysms in the studies included in table 2.
Histopathological examination of cerebral aneurysms
in a few patients with BD did not show features of
vasculitis, which raises the possibility of a coincidental
rather than a causative association with BD.42,114 In a
review of 14 reported cerebral aneurysms, the occurrence
of certain angiographic features, such as a higher
frequency of multiple aneurysms, a fusiform
appearance, peripheral location, signs of vasculitis on
the parent artery, atypical morphology, and
disappearance with steroid therapy, as well as a
predominance of men with the disease, has led to the
conclusion that BD has some role in the formation of
cerebral aneurysms.42,115 A few cases of extracranial
arterial aneurysms or dissection involving the carotid
and vertebral arteries have been reported in patients
with BD.116–120

Mixed parenchymal and non-parenchymal disease
The two major categories of CNS involvement
(parenchymal and non-parenchymal) were previously
believed to represent two diﬀerent underlying pathological
processes, and both were rarely reported to occur in the
same patient in large retrospective reports.12,14,18 In later
studies, however, a mixed pattern was reported in four
(20%) of 20 patients with NBD in a prospective study in
which routine cranial magnetic resonance venography in
addition to cranial MRI was done.19 In British11 and
Tunisian25 studies, overlap was reported in 18% and
20·6% of patients, respectively. Since CVT is also due to
inﬂammatory activation, this overlap is not surprising,
and will be studied prospectively in a large worldwide
collaborative study.
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Additional features in NBD
Psychiatric and cognitive disorders
Psychosomatic symptoms, such as anxiety and
depression, are the most commonly encountered
psychiatric symptoms in BD. These symptoms are mostly
related to the underlying systemic disease, fatigue,
functional deterioration, and sociological handicap, but
are only rarely due to direct involvement of the CNS.121
Earlier reviews revealed signiﬁcant psychiatric
manifestations in patients with BD with and without
neurological involvement.61,122–124 In recent years,
behavioural changes were common, whereas major
psychiatric symptoms were less common in large
series.11–14
Cognitive impairment in patients with BD without
neurological involvement has not been studied extensively.
Two small studies showed frontal and temporal
ineﬃciencies
and
fatigue-related
concentration
problems.125,126 Psychiatric or cognitive symptoms might
be the earliest presentation of NBD. Some patients with
NBD might have a special pattern of cognitive decline,
with impaired memory, attention, and frontal lobe
functions, and poor motivation and personality change, by
contrast with relatively preserved linguistic, arithmetic,
visuospatial, abstraction, and problem-solving abilities.127

Headache
Headache is the most common neurological symptom in
patients with BD, and occurs in about 70% of patients.
Table 3 summarises data from studies of the prevalence
and characteristics of headaches. The frequency of
headache in BD was similar to the prevalence of headache
in the general population in Turkey,131 but was higher in
two UK and Italian series.129,132
Headache due to direct neurological involvement
accounts for about 10% of patients (table 3). Primary
headache syndromes (eg, migraine and tension-type
headache) aﬀect about 50% of patients with BD, and
account for 70% of all causes of headaches in BD (table 3).
The characteristics of these primary symptoms in BD did

Country Design

Number of
participants

not diﬀer when compared with a headache clinic
population,130 but a questionnaire-based study reported a
very high prevalence of visual and sensory aurae in those
whose headaches were of migraine type.129
Three reports describe headaches that worsened with
or were triggered by systemic BD ﬂare-up or occurred
with close temporal relation to the evolution of BD, but
with no other ﬁndings to suggest direct CNS
involvement.128,130,131 The features of this headache varied
between migraine, migraine like, and tension type.
Uveitis was the cause of headache in a small proportion
of patients (2·7%). Although it can be diﬃcult to
distinguish primary headache syndromes from more
serious neurological involvement, careful assessment for
other neurological symptoms and signs supported by the
appropriate investigations should help the diﬀerentiation.

Peripheral nervous system involvement
We found eight (0·8%) cases of peripheral nervous
system involvement in the series reviewed, but none
from the major centres with special interest in NBD.
Others reported one or more patients with BD with
Guillain-Barré syndrome,133 sensorimotor neuropathy,134
mononeuritis multiplex,134,135 autonomic neuropathy,136
and subclinical nerve-conduction abnormalities.137
Whether these conditions represent direct involvement
due to BD pathological changes is uncertain.
Muscle involvement seems to be exceedingly rare in
adults but more common in children.138 Patients present
with a myositis, occasionally localised, that can be
detected by electromyography.139 The rarity of these
reports should encourage clinicians to investigate
extensively for alternatives before accepting BD as the
diagnosis.

Paediatric NBD
Few series have described the clinical manifestations of
children with BD.29–31 One of the largest included
10 patients with neurological involvement.140 Three

Headache (n)
Total of any
type

Borhani-Haghighi et al128 Iran

No headache
(n)
Migraine
with aura

Tension type

Due to NBD

46 (25·6%)

43 (23·9%)

15 (8·3%)

Case–control

180

117 (65%)

Kidd129

UK

Questionnaire

327 responders

270 (82·5%)

197 (73%)

Aykutlu et al130

Turkey

Case–control

118

97 (82·2%)

3 (2·5%)

42* (35·6%)

26‡ (26·8%)

Saip et al131

Turkey

Cohort/historical
control

228

151 (66·2%)

2 (0·9%)

32 (14%)

54 (23·6%)

Monastero et al132†

Italy

Case–control

Total‡

··

··

27
553

24 (88·9%)
389 (70%)

3 (1·7%)

Migraine
without aura

0
8 (1·5%)

91 (30%)

12 (44·4%)
224 (44%)

4 (2%)

8 (29·6%)
132 (24%)

Uveitis
Due to BD
headache
6 (3·3%)

4 (2·2%)

63 (35%)

0

0

57 (17·5%)

32 (27·1%)

0

5 (4·2%)

21 (17·8%)

12 (5·2%)

9 (3·9%) 42 (18·4%)

0

0
59 (11%)

0
15 (3%)

4 (14·9%)
55 (10%)

77 (33·8%)
3 (11·1%)
164 (30%)

BD=Behçet’s disease. NBD=Neuro-Behçet’s disease. *Eight patients also had secondary headaches (included patients with NBD). †Six patients also had secondary headaches (included patients with NBD). ‡Not
including UK survey because of diﬀerent methodology (mailed questionnaire rather than case–control study).129

Table 3: Main ﬁndings of studies of prevalence and characteristics of headaches in BD
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children had CVT, and the others had parenchymal NBD
features, meningitis, and peripheral neuropathy.
Although not enough data are available to draw a clear
picture, in general it seems that the neurological
presentation is not markedly diﬀerent from that in adults.
Of note, however, CVT and intracranial hypertension
were mentioned frequently.29,141–143 Necrotising myositis
seems more common in children than in adults, and
seems to respond rapidly and well to steroids.

Management
There have been no controlled or comparative trials of
treatment of any aspect of neurological involvement in
BD. There is a consensus among neurologists with
experience in the management of these disorders that, in
most cases of inﬂammatory parenchymal disease,
corticosteroids should be given as infusions of
intravenous methylprednisolone followed by a slowly
tapering course of oral steroids. It is important to avoid
an abrupt cessation of therapy to avoid early relapse.
Whether immunosuppressive agents or tumour necrosis
factor (TNF) antagonists should be used at the same time
or later depends on the nature of the disease, its severity,
the response to steroids, and whether the patient has had
previous attacks. In general, patients with brainstem
lesions or lesions within the hemispheres do well on
steroids and make a good recovery. Retrospective studies
suggest that only a third of patients relapse or develop a
progressive disease course.11–14
Piptone and colleagues have reported a series of eight
patients and reviewed earlier case reports of four patients
who received inﬂiximab for NBD.144 Of these 12 patients,
only four had relapsing or unresponsive disease. The
remaining eight were treated immediately with
inﬂiximab, and although early resort to this treatment
could be thought of as heavy handed, there is certainly
evidence in the other four cases for an improvement
when other immune suppressive agents had failed.
Our own treatment plan is to use steroids alone for the
ﬁrst attack and to monitor patients closely thereafter. If
the systemic disease requires further treatment (except
perhaps in the case of ciclosporin A in the treatment of
uveitis), then it is given, although we do not use
immunosuppressive therapy until the second attack
occurs, unless there is a slow response to treatment or if
it is clear from the outset that the disease is aggressive. A
gentle oral immunosuppressant, such as azathioprine,
mycophenolate mofetil, or methotrexate, is added and
the patient observed closely. Whereas previously we
believed that there was a role for interferon-alfa 2a, we
would now recommend that patients should move on to
TNF antagonists earlier with aggressive disease or disease
that responds poorly to steroids, or if relapse is not
prevented by regular immunosuppression.
Patients with spinal cord lesions do not seem to recover
well, and it is not yet known whether early recourse to
intravenous immunosuppression or biological agents is
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worthwhile. Evidence from one centre suggests that oral
weekly methotrexate can slow down the rate of progressive
neurological disease in association with a reduction in
CSF interleukin-6 concentration.145 This study has not
been replicated, and there have been no other
investigations of the pathophysiology of progressive
disease in NBD.
Rheumatologists and ophthalmologists might become
involved in management of NBD because the choice of
immunosuppressive agent might be inﬂuenced by the
severity of the systemic disease. However, even in
systemic disease, only a small number of randomised
placebo controlled trials have been done.4,146 Colchicine
and oral TNF antagonists such as thalidomide and
pentoxifylline are useful for mucocutaneous features of
systemic disease, but would be eﬀective only as an
adjunct therapy for neurological involvement.
Similarly, no treatment trial has been undertaken in
CVT. Some neurologists do not use anticoagulants at all,
choosing instead to give steroids and immunosuppressants alone.110 The rationale, as noted above, is
that venous thrombosis occurs as a result of endothelial
cell activation through inﬂammation, and that there is a
low prevalence of thromboembolism in the case of deep
vein thrombosis.56 Other neurologists prefer to use anticoagulants, but recent data show that immunosuppressants are underused, because the mechanisms of
venous thrombosis in BD are still poorly understood
(Kidd D, unpublished). Whether reduction in plasma
homocysteine concentrations improves endothelial cell
dysfunction and reduces the risk of CVT or venous
thrombosis elsewhere is not known.107 Our
recommendation is to use anticoagulants, once the
presence of pulmonary artery aneurysm has been ruled
out, as well as immunosuppressants, to treat the disease
but also to prevent extension of the thrombus within the
cerebral venous system. Evidence for the best treatment
of CVT is clearly still required. As patients recover, they
should be referred for rehabilitation to appropriate
hospital-based and outpatient facilities.
Ciclosporin A is commonly used for severe ocular BD,
although it is well known to be potentially neurotoxic.147
Three case–control studies have reported more
neurological manifestations in patients with BD who
have received ciclosporin A than in those who did not.148–150
Because patients with more severe ocular disease are at
greater risk of developing neurological complications,
the reports might show an inherent selection bias.
Whether these neurological manifestations are due to
usual NBD and/or ciclosporin A toxicity is not currently
known.

Clinical course and prognosis
Most patients who have an acute parenchymal
inﬂammatory episode recover well after steroid
treatment. Retrospective series from 10–15 years ago
reported a mean of 20–30% of patients with residual
www.thelancet.com/neurology Vol 8 February 2009
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neurological impairments,12,14 and a high 10-year mortality
of 10%. Around a third of patients have single episodes,
a third have repeated relapses with remission, and a
third undergo a progressive disease course with accrual
of neurological impairments.11–14 A primarily progressive
disease course has been observed in one series.12 There
are no published prospective studies of the natural
history of neurological complications in BD, although
one is underway in the UK.
Adverse prognostic factors include a progressive
disease course, frequent relapses, and residual
neurological impairments in remission. Patients with
brainstem and spinal cord lesions recover less well, and
those with more abnormal CSF indices have a worse
prognosis.11–13 Patients with silent neurological
involvement tend to progress to have clinically apparent
neurological involvement,12,19 but with a low risk of
impairment.100 Patients with venous sinus thrombosis
and intracranial hypertension tend to recover well with
appropriate and prompt treatment, with a low risk of
recurrence. Whether these patients are at a greater risk of
the development of inﬂammatory neurological
complications than others with systemic BD is not
known.

Conclusions and further perspectives
Over the past 10 years, our understanding of the clinical
features and pathophysiology of neurological complications in BD has increased substantially due to the
simultaneous interest of clinical researchers around the
world. We have reviewed the current understanding of
the nature, pathogenesis, and management of NBD.
Parenchymal complications arise due to a meningoencephalitis that might occur in the brainstem, cerebral
hemispheres, spinal cord, or cranial nerves. Diﬀuse and
progressive forms of the conditions also exist. Isolated
aseptic meningitis is rare but is a common aspect of
meningoencephalitis. Vascular complications due to
CVT are less severe and carry less risk of associated
morbidity than CVT in other patient groups. Psychiatric
disorders are common and associated more with the
systemic disease itself than any neurological complication,
and headache is a common manifestation with and
without meningoencephalitis.

Search strategy and selection criteria
References for this Review were selected by a PubMed search
of English language publications and covered the period from
1946 to November, 2008, by use of the terms “Behçet’s”,
“Behçet’s disease”, “Behçet’s syndrome”, and “neuroBehçet’s”. Further articles were identiﬁed from the references
cited in those articles. Abstracts were reviewed, and when
relevant ﬁndings were reported, the full article was retrieved
and reviewed. We also identiﬁed articles from our personal
knowledge of the subject and from our own ﬁles.
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Most of our information on NBD is based on
retrospective data. Prospective and controlled studies are
diﬃcult to undertake for such an uncommon disease.
The establishment of multicentre collaborative and
prospective studies of the natural history, pathogenesis,
and immunopathology of the disease, and the design and
execution of controlled treatment trials will greatly
enhance our understanding of the disease.
Contributors
AA-A initiated the project, developed the framework for the Review, and
summarised the data. Both authors contributed to the writing, editing,
and agreed on the ﬁnal version of the manuscript.
Conﬂicts of interest
We have no conﬂicts of interest.
References
1
Behçet H. Über residivierende, aphtöse durch ein Virus
verursachtes Geschwüre am Mund, am Auge und an der
Genitalien. Derm Wschr 1937; 105: 1152–57.
2
Sakane T, Takeno M, Suzuki N, Inaba G. Behçet’s disease.
N Engl J Med 1999; 341: 1284–91.
3
Verity DH, Wallace GR, Vaughan RW, Stanford MR. Behçet’s
disease: from Hippocrates to the third millennium. Br J Ophthalmol
2003; 87: 1175–83.
4
Yazici H, Fresko I, Yurdakul S. Behçet’s syndrome: disease
manifestations, management, and advances in treatment.
Nat Clin Pract Rheumatol 2007; 3: 148–55.
5
International Study Group for Behçet’s Disease. Criteria for
diagnosis of Behçet’s disease. Lancet 1990; 335: 1078–80.
6
Kural-Seyahi E, Fresko I, Seyahi N, et al. The long-term mortality
and morbidity of Behçet syndrome: a 2-decade outcome survey of
387 patients followed at a dedicated center. Medicine (Baltimore)
2003; 82: 60–76.
7
Hentati F, Fredj M, Gharbi N, Hamida M. Clinical and biological
aspects of neuro-Behçet’s in Tunisia. In: Wechsler B, Godeau P, eds.
Behçet’s disease. Amsterdam: Elsevier, 1993: 415–18.
8
Bohlega S, AlKawi MZ, Omer S, et al. Neuro-Behçet’s: clinical
syndromes and prognosis. In: Wechsler B, Godeau P, eds. Behçet’s
disease. Amsterdam: Elsevier; 1993: 429–33.
9
Nakamura Y, Takahashi M, Ueyama K, et al. Magnetic resonance
imaging and brain-stem auditory evoked potentials in neuroBehçet’s disease. J Neurol 1994; 241: 481–86.
10 Farah S, Al-Shubaili A, Montaser A, et al. Behçet’s syndrome:
a report of 41 patients with emphasis on neurological
manifestations. J Neurol Neurosurg Psychiatry 1998; 64: 382–84.
11 Kidd D, Steuer A, Denman AM, Rudge P. Neurological
complications of Behçet’s syndrome. Brain 1999; 122: 2183–94.
12 Akman-Demir G, Serdaroglu P, Tasçi B. Clinical patterns of
neurological involvement in Behçet’s disease: evaluation of
200 patients. The Neuro-Behçet Study Group. Brain 1999;
122: 2171–82.
13 Al-Fahad S, Al-Araji A. Neuro-Behçet’s disease in Iraq: a study of
40 patients. J Neurol Sci 1999; 170: 105–11.
14 Siva A, Kantarci OH, Saip S, et al. Behçet’s disease: diagnostic and
prognostic aspects of neurological involvement. J Neurol 2001;
248: 95–103.
15 Lee SH, Yoon PH, Park SJ, Kim DI. MRI ﬁndings in neuro-Behçet’s
disease. Clin Radiol 2001; 56: 485–94.
16 Yücesan C, Isikay CT, Ozay E, Aydin N, Mutluer N. The clinical
involvement patterns of neuro-Behçet’s disease. Eur J Neurol 2001;
8: 92.
17 Lannuzel A, Lamaury I, Charpentier D, Caparros-Lefebvre D.
Neurological manifestations of Behçet’s disease in a Caribbean
population: clinical and imaging ﬁndings. J Neurol 2002; 249: 410–18.
18 Sbaï A, Wechsler B, Duhaut P, et al. Neuro-Behçet’s disease
(isolated cerebral thrombophlebitis excluded). Clinical pattern,
prognostic factors, treatment and long term follow-up.
Adv Exp Med Biol 2003; 528: 371–76.
19 Al-Araji A, Sharquie K, Al-Rawi Z. Prevalence and patterns of
neurological involvement in Behçet’s disease: a prospective study
from Iraq. J Neurol Neurosurg Psychiatry 2003; 74: 608–13.

201

Review

20

21
22

23

24
25

26

27

28

29

30

31

32

33

34
35
36
37
38
39

40

41
42

43

44

45

202

Turker H, Terzi M, Bayrak O, Cengiz N, Onar M, Us O. Visual
evoked potentials in diﬀerential diagnosis of multiple sclerosis and
neurobehçet’s disease. Tohoku J Exp Med 2008; 216: 109–16.
Borhani-Haghighi A, Samangooie S, Ashjazadeh N, et al. Neurological
manifestations of Behçet’s disease. Saudi Med J 2006; 27: 1542–46.
Lo Monaco A, La Corte R, Caniatti L, Borrelli M, Trotta F.
Neurological involvement in North Italian patients with Behçet
disease. Rheumatol Int 2006; 26: 1113–19.
Barros R, Santos E, Moreira B, et al. Clinical characterization and
pattern of neurological involvement of Behçet’s disease in ﬁfteen
Portuguese patients. Clin Exp Rheumatol 2007; 24 (suppl 42): S31.
Joseph FG, Scolding NJ. Neuro-Behçet’s disease in caucasians:
a study of 22 patients. Eur J Neurol 2007; 14: 174–80.
Houman MH, Neﬀati H, Braham A, et al. Behçet’s disease in
Tunisia. Demographic, clinical and genetic aspects in 260 patients.
Clin Exp Rheumatol 2007; 25 (suppl 45): S58–64.
Tursen U, Gurler A, Boyvat A. Evaluation of clinical ﬁndings
according to sex in 2313 Turkish patients with Behçet’s disease.
Int J Dermatol 2003; 42: 346–51.
Serdaroglu P, Yazici H, Ozdemir C, Yurdakul S, Bahar S, Aktin E.
Neurological involvement in Behçet’s syndrome—a prospective
study. Arch Neurol 1989; 46: 265–69.
Ashjazadeh N, Borhani Haghighi A, Samangooie S, Moosavi H.
Neuro-Behçet’s disease: a masquerader of multiple sclerosis.
A prospective study of neurologic manifestations of Behçet’s
disease in 96 Iranian patients. Exp Mol Pathol 2003; 74: 17–22.
Krause I, Uziel Y, Guedj D, et al. Childhood Behçet’s disease:
clinical features and comparison with adult-onset disease.
Rheumatology (Oxford) 1999; 38: 457–62.
Karincaoglu Y, Borlu M, Toker SC, et al. Demographic and clinical
properties of juvenile-onset Behçet’s disease: a controlled
multicenter study. J Am Acad Dermatol 2008; 58: 579–84.
Treudler R, Orfanos CE, Zouboulis CC. Twenty-eight cases of
juvenile-onset Adamantiades-Behçet disease in Germany.
Dermatology 1999; 199: 15–19.
Wechsler B, Dell’Isola B, Vidailhet M, et al. MRI in 31 patients with
Behçet’s disease and neurological involvement: prospective study with
clinical correlation. J Neurol Neurosurg Psychiatry 1993; 56: 793–98.
Lueck CJ, Pires M, McCartney AC, Graham EM. Ocular and
neurological Behçet’s disease without orogenital ulceration?
J Neurol Neurosurg Psychiatry 1993; 56: 505–08.
Al Kawi MZ, Bohlega S, Banna M. MRI ﬁndings in neuro-Behçet’s
disease. Neurology 1991; 41: 405–08.
Serdaroglu P. Behçet’s disease and the nervous system. J Neurol
1998; 245: 197–205.
Borhani Haghighi A, Pourmand R, Nikseresht AR. Neuro-Behçet
disease. A review. Neurologist 2005; 11: 80–89.
Hirohata S. Histopathology of central nervous system lesions in
Behçet’s disease. J Neurol Sci 2008; 267: 41–47.
Hadﬁeld MG, Aydin F, Lippman HR, Kubal WS, Sanders KM.
Neuro-Behçet’s disease. Clin Neuropathol 1996; 15: 249–55.
Arai Y, Kohno S, Takahashi Y, Miyajima Y, Tsutusi Y. Autopsy case of
neuro-Behçet’s disease with multifocal neutrophilic perivascular
inﬂammation. Neuropathology 2006; 26: 579–85.
Scardamaglia L, Desmond PM, Gonzales MF, Bendrups A,
Brotdmann A, Kay TWH. Behçet’s disease with cerebral vasculitis.
Int Med J 2001; 31: 560–61.
Koçer N, Islak C, Siva A, et al. CNS involvement in neuro-Behçet
syndrome: an MR study. Am J Neuroradiol 1999; 20: 1015–24.
Kizilkilic O, Albayram S, Adaletli I, Ak H, Islak C, Kocer N.
Endovascular treatment of Behçet’s disease-associated intracranial
aneurysms: report of two cases and review of the literature.
Neuroradiology 2003; 45: 328–34.
Buge A, Vincent D, Rancurel G, Dechy H, Dorra M, Betourne C.
Behçet’s diseases with multiple intracranial arterial aneurysms.
Rev Neurol (Paris) 1987; 143: 832–35.
Chen Y, Stanford MR, Wallace GR, Vaughan RW, Kondeatis E,
Fortune F. Factor V leiden mutation does not correlate with retinal
vascular occlusion in white patients with Behçet’s disease.
Br J Ophthalmol 2003; 87: 1048–49.
Leiba M, Seligson U, Sidi Y, et al. Thrombophilic factors are not the
leading cause of thrombosis in Behçet’s disease. Ann Rheum Dis
2004; 63: 1445–49.

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64
65
66

67

68

Saruhan-Direskeneli G, Yentur SP, Akman-Demir G, Isik N,
Serdaroglu P. Cytokines and chemokines in neuro-Behçet’s disease
compared to multiple sclerosis and other neurological diseases.
J Neuroimmunol 2003; 145: 127–34.
Hirohata S, Isshi K, Oguchi H, et al. Cerebrospinal ﬂuid
interleukin-6 in progressive neuro-Behçet’s syndrome.
Clin Immunol Immunopathol 1997; 82: 12–17.
Fujikawa K, Aratake K, Kawakama A, et al. Successful treatment of
refractory neuro-Behçet’s disease with inﬂiximab: a case report to
show its eﬃcacy by magnetic resonance imaging, transcranial
magnetic stimulation and cytokine proﬁle. Ann Rheumat Dis 2007;
66: 136–37.
Akman-Demir G, Tuzun E, Icoz S, et al. Interleukin-6 in neuroBehçet’s disease: association with disease subsets and long-term
outcome. Cytokine 2008; published online Nov 14. DOI:10.1016/
j.cyto.2008.10.007.
Kermode AG, Plant GT, MacManus DG, Kendall BE, Kingsley DPE,
Moseley IF. Behçet’s disease with slowly enlarging midbrain mass
on MRI: resolution following steroid therapy. Neurology 1989;
39: 1251–52.
Kang DW, Chu K, Cho JY, et al. Diﬀusion weighted magnetic
resonance imaging in neuro-Behçet’s disease.
J Neurol Neurosurg Psychiatry 2001; 70: 412–13.
Hiwatashi A, Garber T, Moritani T, Kinoshita T, Westeson PL.
Diﬀusion weighted MR imaging of neuro-Behçet’s disease: a case
report. Neuroradiology 2003; 45: 468–71.
Coban O, Bahar S, Akman-Demir G, et al. Masked assessment of
MRI ﬁndings: is it possible to diﬀerentiate neuro-Behçet’s disease
from other central nervous system diseases? Neuroradiology 1999;
41: 255–60.
Inaba G. Behçet’s disease. In: Vinken PJ, Bruyn GW, Klawans HL,
eds. Handbook of clinical neurology (vol. 56). Amsterdam: Elsevier,
1989: 593–610.
Mascalchi M, Cosottini M, Cellerini M, Paganini M, Arnetoli G.
MRI of spinal cord involvement in Behçet’s disease: case report.
Neuroradiology 1998; 40: 255–57.
Tunc R, Saip S, Siva A, Yazici H. Cerebral venous thrombosis is
associated with major vessel disease in Behçet’s syndrome.
Ann Rheum Dis 2004; 63: 1693–94.
Wechsler B, Vidaihet M, Piette JC, et al. Cerebral venous
thrombosis in Behçet’s disease: clinical study and long-term
follow-up of 25 cases. Neurology 1992; 42: 614–18.
Cengiz N, Sahin M, Onar M. Correlation of clinical, MRI and
Tc-99m HMPAO SPECT ﬁndings in neuro-Behçet’s disease.
Acta Neurol Belg 2004; 104: 100–05.
Huang WS, Chiu PY, Kao A, Tsai CH, Lee CC. Decreased cerebral
blood ﬂow in neuro-Behçet’s syndrome with neuropsychiatric
manifestations and normal magnetic resonance imaging—
a preliminary report. J Neuroimaging 2002; 12: 355–59.
Alema G. Behçet’s disease. In: Vinken PJ, Bruyn GW, eds.
Handbook of clinical neurology. Amsterdam: North Holland
Publishing, 1978: 475–512.
Schotland DL, Wolf SM, White HH, Dubin HV. Neurologic aspects
of Behçet’s disease. Case report and review of the literature.
Am J Med 1963; 34: 544–53.
Hirohata S. Potential new therapeutic options for involvement
of central nervous system in Behçet’s disease (neuro-Behçet’s
syndrome). Curr Rheumatol Rev 2007; 3: 297–303.
Kikuchi H, Aramaki K, Hirohata S. Eﬀect of inﬂiximab in
progressive neuro-Behçet’s syndrome. J Neurol Sci 2008;
272: 99–105.
Aykutlu E, Baykan B, Serdaroglu P, Gökyigit A, Akman-Demir G.
Epileptic seizures in Behçet disease. Epilepsia 2002; 43: 832–35.
Mead S, Kidd D, Good C, Plant G. Behçet’s syndrome may present
with partial seizures. J Neurol Neurosurg Psychiatry 2000; 68: 392–93.
Aktekin B, Doğan EA, Oğuz Y, Karaali K. Epilepsia partialis
continua in a patient with Behçet’s disease. Clin Neurol Neurosurg
2006; 108: 392–95.
Akman-Demir G, Bahar S, Coban O, Tasci B, Serdaroglu P. Cranial
MRI in Behçet’s disease: 134 examinations of 98 patients.
Neuroradiology 2003; 45: 851–59.
Rubinstein LJ, Ulrich H. Meningo-encephalitis of Behçet’s
disease: case report with pathological ﬁndings. Brain 1963;
86: 151–60.

www.thelancet.com/neurology Vol 8 February 2009

Review

69

70
71

72

73
74
75

76

77

78

79

80

81
82
83

84
85
86

87

88

89
90

91
92

93

94

Totsuka S, Hattori T, Yazaki M, Nagao K, Mizushima S.
Clinicopathologic studies on neuro-Behçet’s disease.
Folia Psychiatr Neurol Jpn 1985; 39: 155–66.
Litvan I, Roig C, Rovira A, Ruscalleda J. Behçet’s syndrome
masquerading as tumor. Neuroradiology 1987; 29: 103.
Heo JH, Lee ST, Chu K, Kim M. Neuro-Behçet’s disease mimicking
multiple brain tumors: diﬀusion-weighted MR study and literature
review. J Neurol Sci 2008; 264: 177–81.
Matsuo K, Yamada K, Nakajima K, Nakagawa M. Neuro-Behçet
disease mimicking brain tumor. Am J Neuroradiol 2005;
26: 650–53.
Appenzeller S, de Castro R, de Souza Queiroz L, et al. Brain tumorlike lesion in Behçet disease. Rheumatol Int 2006; 26: 577–80.
Schmolck H. Large thalamic mass due to neuro-Behçet disease.
Neurology 2005; 65: 436.
Kösters K, Bos MM, Wesseling P, Smeets SM, van der Ven AJ,
Bredie SJ. An unusual cause of a cerebral tumour in a young
patient. Behçet’s disease. Neth J Med 2006; 64: 152.
Bennett DL, McCabe DJ, Stevens JM, Mifsud V, Kitchen ND,
Giovannoni G. Tumefactive neuro-Behçet disease. Neurology 2004;
63: 709.
Park JH, Jung MK, Bang CO, et al. Neuro-Behçet’s disease
mimicking a cerebral tumor: a case report. J Korean Med Sci 2002;
17: 718–22.
Guak TH, Kim YI, Park SM, Kim JS. Paroxysmal focal dystonia in
neuro-Behçet by a small ipsilateral thalamic lesion. Eur Neurol 2002;
47: 183–84.
Bogdanova D, Milanov I, Georgiev D. Parkinsonian syndrome as a
neurological manifestation of Behçet’s disease. Can J Neurol Sci
1998; 25: 82–85.
Kuriwaka R, Kunishige M, Nakahira H, et al. Neuro-Behçet’s
disease with chorea after remission of intestinal Behçet’s disease.
Clin Rheumatol 2004; 23: 364–67.
Scouras J, Koutroumanos J. Ischaemic optic neuropathy in Behçet’s
syndrome. Ophthalmologica 1976; 173: 11–18.
Kansu T, Kirkali P, Kansu E, Zileli T. Optic neuropathy in Behçet’s
disease. J Clin Neuroophthalmol 1989; 9: 277–80.
Salvi F, Mascalchi M, Malatesta R, et al. Optic neuropathy in
Behçet’s disease. Report of two cases. Ital J Neurol Sci 1999;
20: 183–86.
Nakamura T, Takahashi K, Kishi S. Optic nerve involvement in
neuro-Behçet’s disease. Jpn J Ophthalmol 2002; 46: 100–02.
Yalçindag N, Yilmaz N, Tekeli O, Ozdemir O. Acute optic
neuropathy in Behçet disease. Eur J Ophthalmol 2004; 14: 578–80.
Voros GM, Sandhu SS, Pandit R. Acute optic neuropathy in patients
with Behçet’s disease. Report of two cases. Ophthalmologica 2006;
220: 400–05.
Tarzi MD, Lightman S, Longhurst HJ. An exacerbation of Behçet’s
syndrome presenting with bilateral papillitis. Rheumatology (Oxford)
2005; 44: 953–54.
Yamauchi Y, Cruz JM, Kaplan HJ, Goto H, Sakai J, Usui M.
Suspected simultaneous bilateral anterior ischemic optic
neuropathy in a patient with Behçet’s disease.
Ocul Immunol Inﬂamm 2005; 13: 317–25.
Mitra S, Koul RL. Paediatric neuro-Behçet’s disease presenting with
optic nerve head swelling. Br J Ophthalmol 1999; 83: 1096.
Yesilot N, Mutlu M, Gungor O, Baykal B, Serdaroglu P,
Akman-Demir G. Clinical characteristics and course of spinal
cord involvement in Behçet’s disease. Eur J Neurol 2007;
14: 729–37.
Moskau S, Urbach H, Hartmann A, Schmidt S. Multifocal myelitis
in Behçet’s disease. Neurology 2003; 60: 517.
Calgüneri M, Onat AM, Oztürk MA, et al. Transverse myelitis in
a patient with Behçet’s disease: favourable outcome with a
combination of interferon-alpha. Clin Rheumatol 2005; 24: 64–66.
Miller DH, Ormerod IE, Gibson A, duBoulay EP, Rudge P,
McDonald WI. MR brain scanning in patients with vasculitis:
diﬀerentiation from multiple sclerosis. Neuroradiology 1987;
29: 226–31.
Grana J, de la Fuente R, Freire M, et al. Lack of ﬁnding in MRI and
evoked potentials to detect CNS lesions in Behçet’s disease. In:
Wechsler B, Godeau P, eds. Behçet’s disease. Amsterdam: Elsevier,
1993: 467–70.

www.thelancet.com/neurology Vol 8 February 2009

95
96
97

98
99

100

101
102
103

104
105

106

107
108

109
110

111
112
113

114

115

116

117

118

119

120

Shimojo S, Yamamoto N, Matsuda T, Yukinari T. Asymptomatic
neuro-Behçet’s disease. J Neuroimaging 1998; 8: 59–60.
Tunç T, Ortapamuk H, Naldöken S, et al. Subclinical neurological
involvement in Behçet’s disease. Neurol India 2006; 54: 408–11.
Anlar O, Akdeniz N, Tombul T, Calka O, Bilgili SG. Visual evoked
potential ﬁndings in Behçet’s disease without neurological
manifestations. Int J Neurosci 2006; 116: 281–87.
Kececi H. Behçet’s disease without neurological manifestations.
Tohoku J Exp Med 2005; 207: 1.
Ozisik HI, Karlidag R, Hazneci E, Kizkin S, Ozcan C. Cognitive
event-related potential and neuropsychological ﬁndings in Behçet’s
disease without neurological manifestations. Tohoku J Exp Med
2005; 206: 15–22.
Yesilot N, Shehu M, Oktem-Tanor O, Serdaroglu P, Akman-Demir G.
Silent neurological involvement in Behçet’s disease.
Clin Exp Rheumatol 2006; 24 (suppl 42): S65–70.
Masheter HC. Behçet’s syndrome complicated by intracranial
thrombophlebitis. Proc R Soc Med 1959; 52: 1039–40.
Fadli ME, Youssef MM. Neuro-Behçet syndrome in the United Arab
Republic. Eur Neurol 1973; 9: 76–89.
Bashir R, Al-Kawi MZ, Jinkins JR, Al Jaberi M, Chavis P.
Neuroimaging features of Behçet’s disease. Ann Saudi Med 1989;
9: 11–15.
Al-Dalaan AN, Al-Balaa SR, El-Ramahi K, et al. Behçet disease in
Saudi Arabia. J Rheumatol 1994; 21: 658–61.
Ozoran K, Dugun N, Gurler, Tutkak H, Tokgoz G.
Plasma von Willebrand factor, tissue plasminogen activator,
plasminogen activator inhibitor and anti-thrombin III levels in
Behçet’s disease. Scand J Rheumatol 1995; 24: 376–82.
Chambers JC, Haskard DO, Kooner JS. Vascular endothelial
function and oxidative stress mechanisms in patients with Behçet’s
syndrome. J Am Coll Cardiol 2001; 37: 517–20.
Kayikcioglu M, Aksu K, Hasdemir C, et al. Endothelial functions in
Behçet’s disease. Rheumatol Int 2006; 26: 304–08.
Yalcindag FN, Batioglu F, Ozdemir O, Cansizoglu E, Egin Y,
Akar N. Soluble endothelial protein C receptor levels in Behçet
patients with and without ocular involvement.
Graefes Arch Clin Exp Ophthalmol 2008; 246: 1603–08.
Kansu T, Kansu E, Zileli T, Kirkali P. Neuro-ophthalmologic
manifestations of Behçet’s disease. Neuroophthalmology 1991; 2: 7–11.
Yesilot N, Celiktas S, Mutlu M, et al. Cerebral venous and dural
sinus thrombosis associated with Behçet’s disease.
Clin Exp Rheumatol 2006; 24 (suppl 42): S30.
Bousser MG, Ferro JM. Cerebral venous thrombosis: an update.
Lancet Neurol 2007; 6: 162–70.
Pamir MN, Kansu T, Erbiengi A, Zileli T. Papilloedema in Behçet’s
syndrome. Arch Neurol 1981; 38: 643–45.
Akman Demir G, Bahar S, Baykan-Kurt B, Gurvit IH, Serdaroglu P.
Intracranial hypertension in Behçet’s disease. Eur J Neurol 1996;
3: 66–70.
Nakasu S, Kaneko M, Matsuda M. Cerebral aneurysms associated
with Behçet’s disease: a case report. J Neurol Neurosurg Psychiatry
2001; 70: 682–84.
Kaku Y, Hamada JI, Kuroda JI, Kai Y, Morioka M, Kuratsu JI.
Multiple peripheral middle cerebral artery aneurysms associated
with Behçet’s disease. Acta Neurochir (Wien) 2007; 149: 823–27.
Pannone A, Lucchetti G, Stazi G, et al. Internal carotid artery
dissection in a patient with Behçet’s syndrome. Ann Vasc Surg 1998;
12: 463–67.
Bouarhroum A, Sedki N, Bouziane Z, et al. Extracranial carotid
aneurysm in Behçet disease: report of two new cases. J Vasc Surg
2006; 43: 627–30.
Ohshima T, Miyachi S, Hattori K, et al. A case of giant common
carotid artery aneurysm associated with vascular Behçet disease:
successfully treated with a covered stent. Surg Neurol 2008;
69: 297–301.
Bahar S, Coban O, Gürvit IH, Akman-Demir G, Gökyiğit A.
Spontaneous dissection of the extracranial vertebral artery with
spinal subarachnoid haemorrhage in a patient with Behçet’s
disease. Neuroradiology 1993; 35: 352–54.
Gürer O, Yapici F, Enç Y, Cinar B, Ozler A. Spontaneous
pseudoaneurysm of the vertebral artery in Behçet’s disease.
Ann Vasc Surg 2005; 19: 280–83.

203

Review

121 Taner E, Coşar B, Burhanoğlu S, Calikoğlu E, Onder M, Arikan Z.
Depression and anxiety in patients with Behçet’s disease compared
with that in patients with psoriasis. Int J Dermatol 2007; 46: 1118–24.
122 Kawakita H, Nishimura M, Satoh Y, Shibata N. Neurological aspects
of Behçet’s disease. A case report and clinico-pathological review of
the literature in Japan. J Neurol Sci 1967; 5: 417–39.
123 Yamada M, Kashiwamura K, Nakamura Y, Ota T, Nakamura K.
On psychiatric symptoms of neuro-Behçet’s syndrome.
Folia Psychiatr Neurol Jpn 1978; 32: 191–97.
124 Epstein RS, Cummings NA, Sherwood EB, Bergsma DR.
Psychiatric aspects of Behçet’s syndrome. J Psychosom Res 1970;
14: 161–72.
125 Monastero R, Camarda C, Pipia C, et al. Cognitive impairment in
Behçet’s disease patients without overt neurological involvement.
J Neurol Sci 2004; 220: 99–104.
126 Gökçay F, Celebisoy N, Kisabay A, Kumral E, Akyürekli O. P300 and
neuropsychological evaluation in Behçet’s disease with and without
neurological manifestations. J Neurol 2004; 251: 676–79.
127 Oktem-Tanör O, Baykan-Kurt B, Gürvit IH, Akman-Demir G,
Serdaroğlu P. Neuropsychological follow-up of 12 patients with
neuro-Behçet disease. J Neurol 1999; 246: 113–19.
128 Borhani-Haghighi A, Aﬂaki E, Ketabchi L. The prevalence and
characteristics of diﬀerent types of headache in patients with
Behçet’s disease, a case-control study. Headache 2008; 48: 424–29.
129 Kidd D. The prevalence of headache in Behçet’s syndrome.
Rheumatology (Oxford) 2006; 45: 621–23.
130 Aykutlu E, Baykan B, Akman-Demir G, Topcular B, Ertas M.
Headache in Behçet’s disease. Cephalalgia 2006; 26: 180–86.
131 Saip S, Siva A, Altintas A, et al. Headache in Behçet’s syndrome.
Headache 2005; 45: 911–19.
132 Monastero R, Mannino M, Lopez G, et al. Prevalence of headache
in patients with Behçet’s disease without overt neurological
involvement. Cephalalgia 2003; 23: 105–08.
133 Namer IJ, Karabudak R, Zileli T, Ruacan S, Küçükali T, Kansu E.
Peripheral nervous system involvement in Behçet’s disease. Case
report and review of the literature. Eur Neurol 1987; 26: 235–40.
134 Walker LJ, Swallow MW, Mirakhur M. Behçet’s disease presenting
with mononeuritis multiplex. Ulster Med J 1990; 59: 206–10.
135 Wakayama Y, Takayanagi T, Iida M, Matsuoka Y, Sobue I. Biopsy
study of the peripheral nerves in neuro-Behçet’s syndrome.
Rinsho Shinkeigaku 1974; 14: 519–25.
136 Aksoyek S, Aytemir K, Ozer N, Ozcebe O, Oto A. Assessment of
autonomic nervous system function in patients with Behçet’s
disease by spectral analysis of heart rate variability. J Auton Nerv Syst
1999; 77: 190–94.

204

137 Atasoy HT, Tunc TO, Unal AE, et al. Peripheral nervous system
involvement in patients with Behçet disease. Neurologist 2007;
13: 225–30.
138 Uziel Y, Lazarov A, Cordoba M, Wolach B. Paediatric Behçet’s
disease manifested as recurrent myositis: from an incomplete to
a full-blown form. Eur J Paediatr 2000; 159: 507–08.
139 Sarui H, Maruyama T, Ito I, et al. Necrotizing myositis in Behçet’s
disease: characteristic features on magnetic resonance imaging and
a review of the literature. Ann Rheum Dis 2002; 61: 751–52.
140 Koné-Paut I, Yurdakul S, Bahabri SA, et al. Clinical features of
Behçet’s disease in children: an international collaborative study of
86 cases. J Pediatr 1998; 132: 721–25.
141 Uziel Y, Brik R, Padeh S, et al. Juvenile Behçet’s disease in Israel.
The Pediatric Rheumatology Study Group of Israel.
Clin Exp Rheumatol 1998; 16: 502–05.
142 Eldem B, Onur C, Ozen S. Clinical features of pediatric Behçet’s
disease. J Pediatr Ophthalmol Strabismus 1998; 35: 159–61.
143 Allali F, Benomar A, Karim A, et al. Behçet’s disease in Moroccan
children: a report of 12 cases. Scand J Rheumatol 2004; 33: 362–63.
144 Piptone N, Olivieri I, Padula A, et al. Inﬂiximab for the treatment of
neuro-Behçet’s disease: a case series and review of the literature.
Arthritis Rheum 2008; 59: 285–90.
145 Kikuchi H, Aramaki K, Hirohata S. Low dose MTX for progressive
neuro-Behçet’s disease. A follow-up study for 4 years.
Adv Exp Med Biol 2003; 528: 575–78.
146 Hatemi G, Silman A, Bang D, et al. Management of Behçet’s
disease: a systematic literature review for the EULAR evidence
based recommendations for the management of Behçet’s disease.
Ann Rheum Dis 2008; 67: 1656–62.
147 Serkova NJ, Christians U, Benet LZ. Biochemical mechanisms
of cyclosporine neurotoxicity. Mol Interv 2004; 4: 97–107.
148 Kotake S, Higashi K, Yoshikawa K, Sasamoto Y, Okamoto T,
Matsuda H. Central nervous system symptoms in patients with
Behçet disease receiving cyclosporine therapy. Ophthalmology 1999;
106: 586–89.
149 Kato Y, Numaga J, Kato S, Kaburaki T, Kawashima H, Fujino Y.
Central nervous system symptoms in a population of Behçet’s
disease patients with refractory uveitis treated with cyclosporine A.
Clin Exp Ophthalmol 2001; 29: 335–36.
150 Kötter I, Günaydin I, Batra M, et al. CNS involvement occurs more
frequently in patients with Behçet’s disease under cyclosporin A
(CSA) than under other medications: results of a retrospective
analysis of 117 cases. Clin Rheumatol 2006; 25: 482–86.

www.thelancet.com/neurology Vol 8 February 2009

