
J Neurol (2009) 256:513–529
DOI 10.1007/s00415-009-0145-6 ENS TEACHING REVIEW

JO
N

 3145

Aksel Siva
Sabahattin Saip

The spectrum of nervous system 
 involvement in Behçet’s syndrome 
and its differential diagnosis

Introduction

Behçet’s disease, originally described in 1937 by Hulusi 
Behçet as a distinct disease with oro-genital ulceration 
and uveitis [11] known as the “triple-symptom com-
plex”, is an idiopathic chronic relapsing multisystem 
vascular-inflammatory disease of unknown origin. The 

disease affects many organs and systems, causing muco-
cutaneous lesions, uveitis sometimes resulting in blind-
ness, nervous system involvement, major vessel disease 
that may be fatal, musculoskeletal problems, gastroin-
testinal involvement, etc. As a result of this multisystem 
involvement and wide range of clinical manifestations 
and presentations, many prefer to call it Behçet’s synd-
rome rather than Behçet’s disease [103].
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■ Abstract  Behçet’s Syndrome 
(BS) is a multi-system, vascular- 
inflammatory disease of unknown 
origin, involving the nervous sys-
tem in a subgroup of patients. The 
growing clinical and imaging evi-
dence suggests that primary neuro-
logical involvement in BS may be 
subclassified into two major forms: 
the first one, which is seen in the 
majority of patients, may be char-
acterized as a vascular-inflamma-
tory central nervous system (CNS) 
disease, with focal or multifocal 
 parenchymal involvement mostly 
presenting with a subacute brain-
stem syndrome and hemiparesis; 
the other, which has few symptoms 
and a better neurological progno-
sis, may be caused by isolated cere-
bral venous sinus thrombosis and 
intracranial hypertension. These 
two types rarely occur in the same 
individual, and their pathogenesis 
is likely to be different. Isolated be-
havioral syndromes and peripheral 
nervous system involvement are 
rare, whereas a nonstructural 
 vascular type headache is relatively 

common and independent from 
neurological involvement. Neuro-
logic complications secondary to 
systemic involvement of BS such as 
cerebral emboli from cardiac com-
plications of BS and increased in-
tracranial pressure due to superior 
vena cava syndrome, as well as 
neurologic complications related to 
BS treatments such as CNS neuro-
toxicity with cyclosporine and pe-
ripheral neuropathy with the use of 
thalidomide or colchisin are con-
sidered as secondary neurological 
complications of this syndrome. As 
the neurological involvement in 
this syndrome is so heterogeneous, 
it is difficult to predict its course 
and prognosis, and response to 
treatment. Currently, treatment 
 options are limited to attack and 
symptomatic therapies with no 
 evidence for the efficacy of any 
long term preventive treatment.

■ Key words  Behçet’s disease · 
neurologic involvement · 
 differential diagnosis · therapy
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Epidemiology

The epidemiology of the disease shows a geographical 
variation, seen more commonly along the Silk Route that 
extends from the Mediterranean region to Japan. This is 
coupled by a similar variation in HLA-B51, which is 
strongly associated with the disease in high prevalence 
areas [104]. Interestingly, BS also shows a geographical 
variation in disease expression, with severe eye involve-
ment and inflammatory bowel disease being more com-
mon in the Far East than in the Mediterranean basin, 
and the pathergy reaction being less frequent in in pa-
tients from Northern Europe and the US, than the Medi-
terranean region and Japan [104]. 

Its prevalence has been reported to be less than 1/105 
in northern and central Europe and the US, and goes up 
to 2.5/105 in the north-western Mediterranean region, 
and then increases considerably in the eastern Mediter-
ranean region. Prevalence rates between 4 and 420 per 
100,000 have been reported in Turkey [104], and 10–
20/105 for Japan, China and Korea [78]. Most of these 
rates come from hospital based series, with the excep-
tion of the higher rates coming from Turkey, which are 
from population-based studies. The prevalence in Turk-
ish immigrants living in Germany is lower (21/105) than 
that reported in Turkey, but is still higher than the native 
German population (0.6/105) [107]. Similar decline in 
prevalence rates is observed between northern and 
southern Japan, and Japanese immigrants living in Ha-
waii and the USA, suggestive of an “immigration effect” 
similar to multiple sclerosis.

 The usual onset of the BS is in the third or fourth 
decade; however, although rare, onset in children has 
also been reported [66, 104]. The gender distribution is 
almost equal. However, the reported increased tendency 
to affect men more than women may be explained by the 
higher incidence of systemic complications and more 
severe disease in men, possibly bringing them to earlier 
medical attention.

Etiopathogenesis

Despite broadened clinical understanding of this dis-
ease, the etiologic factors remain obscured and specula-
tive; viral agents, bacterial factors, immunological fac-
tors, genetic causes, and fibrinolytic defects have all 
been implicated [34, 102]. The vessel wall and perivascu-
lar mononuclear cell infiltration consistent with vascu-
litis involving both arterial and venous systems has been 
shown in histo-pathologic studies and it was postulated 
that a genetic susceptibility together with a possible 
trigger by an extrinsic factor, such as an infectious agent 
may be responsible for the observed vasculitis [34, 53, 
64]. But it is also known that direct injury to the vessel 
wall that can be observed in most of the lesions in BS 

is not always apparent in some, such as the acne lesions 
of the skin and in some brain parenchymal lesions 
[104].

Three major pathophysiologic changes have been re-
ported in BS and these are excessive functions of neutro-
phils, endothelial injury with vasculitis and autoimmune 
responses, although that these are not always universal. 
Histopathologic and immunohistochemical studies of 
the biopsy lesions obtained from patients with BS were 
reported to reveal typical features of “vasculitis” with 
perivascular infiltrations of T lymphocytes, B lympho-
cytes and neutrophils [34, 78]. These cells secrete proin-
flammatory cytokines such as TNF-α, IL-1, IFN-γ, IL-6 
and IL-18, cytokines that may cause vascular endothelial 
injury and dysfunction leading to a thrombotic ten-
dency [49, 78, 103]. The uniformity of such a relation-
ship, however, needs to be confirmed, as it has not been 
studied yet in different clinical forms of BS. It should be 
kept in mind that BS does not have the features of a clas-
sical autoimmune disease. There is no female predomi-
nance, and other clinical features of autoimmunity, as 
well as the absence of disease-specific autoantibodies. 
These features lead to the debate that focuses on whether 
or not BS belongs to a newly designated group of auto-
inflammatory diseases [104]. 

Behçet’s syndrome has the hallmarks of a complex 
genetic disorder; however, the inheritance pattern of Be-
hçet’s syndrome is not Mendelian. The most consistently 
reported HLA association has been with HLA-B51, a 
molecule that has an important role in innate immune 
processes, but the role of HLA-B51 in the pathogenesis 
of BS is still unknown. In some recent studies tumor ne-
crosis factor-a-1031C allele and polymorphisms in en-
dothelial nitric oxide synthase (eNOS) gene, interleu-
kin-10, IL-8 and CD28 genes were reported to be 
associated with disease susceptibility, but these findings 
were found only in some ethnic groups or in limited 
populations and need to be confirmed [49]. In addition 
a long list of polymorphisms and genes have also been 
studied, but none have been definitely linked to patho-
genesis of Behçet’s syndrome [104]. 

Diagnosis and systemic manifestations of Behçet’s 
disease

Currently the most widely used diagnostic criteria is the 
International Study Group’s classification according to 
which, a definitive diagnosis requires recurrent oral ul-
cerations plus two of the following: recurrent genital 
ulcerations, skin lesions, eye lesions and a positive 
pathergy test [31, 32] (Table 1). 
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■ Oral aphthae

The presence of recurrent oral ulcers are required for 
the diagnosis of Behçet’s disease [31, 32]. It is quite un-
likely to see cases without oral ulcers and almost all our 
patients with neuro-Behçet’s disease (NBS) had a his-
tory of oral ulcers by the time that their neurological 
symptoms developed. However, 1 to 3 % of patients can 
have several other features of the syndrome without ever 
having aphthae. Aphthae are frequently the first mani-
festation of the syndrome and it is not uncommon for 
some patients to have only oral ulcers for many years 
before other signs appear. The majority of oral ulcers in 
Behçet’s syndrome are indistinguishable from those 
seen in recurrent oral ulceration, but tend to be multiple 
and occur more frequently. These ulcers, are small, round 
or oval, with a sharp, erythematous border, and painful. 
They appear in the gingiva, tongue, palate, and buccal 
and labial mucosal membranes, and usually heal with-
out scars. Large (major) ulcers are less frequent and her-
petiform ulcers are rare. 

■ Genital ulceration

External genital ulcers, which have the next highest sen-
sitivity for the diagnosis of BS, are deeper, painful, have 
irregular margins, and leave scars, producing an objec-
tive sign even in the absence of active lesions. They usu-
ally occur on the scrotum in men, and on the labiae in 
women. 

■ Skin lesions

The skin lesions of Behçet’s disease are folliculitis, papu-
lopustular lesions and acneiform lesions, which occur 
more commonly in men, and erythema nodosum, which 
are more common in women. These lesions all represent 
various forms of vasculitis. The other forms of skin le-
sions are leukocytoclastic vasculitis, necrotizing arteri-

tis of the small and medium arteries, superficial throm-
bophlebitis, and unclassifiable papules and pustules. 

■ Eye involvement

This is one of the most serious manifestations and a 
leading cause of morbidity in BS. Males and those with 
younger age of onset, i. e., less than 25 years of age, have 
an increased prevalence. The overall prevalence is about 
50 %, but in the younger male this rate goes up to 70 %. 
Females are less severely affected. Disease is bilateral in 
90 % of the patients with ocular involvement and onset 
of eye disease is usually within 2 to 3 years of the devel-
opment of the syndrome [78]. Eye disease in Behçet’s 
syndrome consists of a chronic relapsing posterior and 
anterior uveitis, and acute panuveitis, with blurred vi-
sion, decreased visual acuity, photophobia, pain in the 
eye and conjuctival hyperemia being the common ocu-
lar symptoms [31, 32]. Intense inflammation (hypop-
yon) is seen in 20 % of patients with eye disease and as 
rule is almost always associated with severe retinal dis-
ease and indicates a grave prognosis associated with 
blindness. Optic nerve involvement can occur, but is rare 
[35, 40].

■ The pathergy phenomenon

The pathergy phenomenon is one of the diagnostic tests 
that is almost specific to Behçet’s disease. This is a non-
specific hypersensitivity or hyperirritability reaction of 
the skin. It has a sensitivity that varies largely between 
different ethnic and geographical groups (range: 20 to 
80 %). It is produced by inserting an 18 gauge needle into 
the dermis of the forearm of the patients. The reaction 
is considered positive if a papule or pustule is formed at 
the site of the puncture at the 48th hour. Erythema alone 
is considered negative. 

Table 1  Criteria for diagnosis of Behçet disease*

 Finding Definition

 Recurrent oral ulceration: Minor aphtous, major aphtous, or herpetiform ulcers observed by the physician or reliably described by the patient, which recurred at 
least three times over a 12-month period.

 Recurrent genital ulceration: Aphtous ulceration or scarring observed by the physician or reliably described by the patient.

 Eye lesions: Anterior or posterior uveitis or cells in the vitreous body on slit-lamp examination; or retinal vasculitis detected by an ophthalmologist.

 Skin lesions: Erythema nodosum, pseudofolliculitis, papulopustular lesions or acneiform nodules not related to glucocorticoid treatment or 
adolescence.

 Positive pathergy test: Test interpreted as positive by the physician at 24–48 hours.

  For a clinical definite diagnosis of BS patient must have recurrent oral ulceration plus at least two of the other findings in the absence of any other clinical explanations.

* International Study Group for Behçet’s disease (1990) Criteria for diagnosis of Behçet’s disease. Lancet 335:1078–1080 [31]
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■ Musculoskeletal involvement

A nonerosive, nonmigrating monoarthritis or oligoar-
thritis, involving the large joints, especially knees, ankles 
and wrists, either in the form of arthritis or arthralgia is 
reported in about 50 % of patients. Another musculosk-
eletal manifestation associated with Behçet’s syndrome 
is aseptic necrosis of the bone. This is possibly related to 
vasculitis and not necessarily to steroid use [78]. 

■ Gastrointestinal involvement

Constipation, diarrhea, abdominal pain, or vomiting are 
common gastrointestinal symptoms but their frequency 
varies in different geographic populations [78, 104]. 
These symptoms are seen relatively frequently in Japan, 
but not in Turkey and other Mediterranean countries. 
Due to its common occurrence, oral ulcers are consid-
ered separately from the remaining gastrointestinal 
tract, of which any part, especially the distal ileum and 
cecum may also have ulcers.

■ Cardiovascular involvement

Major vessel involvement is a serious cause of morbidity 
and mortality. It manifests as arterial aneurysms or oc-
clusions, or as pulmonary artery aneurysms with the 
risk of fatal hemoptysis and death. Deep vein thrombo-
ses and thrombophlebitis are among other large vessel 
complications, and all are expected to be seen in 25–30 % 
of the cases, while a possibly higher proportion do have 
small vessel involvement, mostly affecting post capillary 
venules [45]. The basic pathology is thought to be a vas-
culitis of the vasa vasorum [64]. BS is one of the few vas-
culitides, together with systemic lupus and Buerger’s 
disease that can involve both the venous and arterial 
sides of the circulatory system. But it differs from the 
other two, as in contrast to them it can involve the vena 
cavae, too. In BS there is also a tendency to develop ve-
nous thromboses after venepunctures. 

Although rare, myocardial ischemia associated with 
coronary vasculitis or with inflammation such as endo-
carditis, myocarditis, and pericarditis may all occur, re-
sulting in ventricular dysfunction and intracardiac 
thrombi. Cases with ventricular aneurysms have also 
been documented.

■ Other ystems 

Other systems reported to be involved through the 
course of the disease are pulmonary, urinary and the 
central nervous systems. 

■ Laboratory investigations

There are no laboratory findings specific for BS. The 
moderate anemia of chronic disease and leukocytosis 
can be seen in some patients. The erythrocyte sedimen-
tation rate is only mildly elevated, as is the C-reactive 
protein. None of these correlates with disease activity. In 
some more recent studies, it was suggested that hyper-
homocysteinemia and high serum prolactin levels could 
serve as a marker for activation of the disease, but these 
findings also need to be confirmed [49]. Auto-antibodies 
are absent, whereas complement levels may be high [78, 
104]. However, HLA testing can support the diagnosis in 
populations where the disease is associated with HLA 
B51 phenotype and may help in the differential diagno-
sis. 

Nervous system involvement in Behçet’s disease: 
“Neuro-Behçet syndrome”

Patients with Behçet’s syndrome (BS) may present with 
different neurological problems, related either directly 
or indirectly to the disease [92] (Table 2). Cerebral ve-
nous sinus thrombosis (CVT), central nervous system 
(CNS) involvement secondary to vascular inflammation, 
the Neuro-Psycho-Behçet variant, in which an organic 
psychotic syndrome is prominent, are considered direct 
effects. As all of them demonstrate neurological mani-
festations, which are considered to be signs and symp-
toms due to nervous system involvement in BS, they will 
be reviewed here as “Neuro-Behçet syndrome” (NBS). A 
non-structural recurrent vascular-type headache that 
starts after the onset of the systemic manifestations of 
BS and is sometimes associated with their exacerbations 
may be seen in a subgroup of patients [77]. Neurologic 
complications of BS treatments, tension type headache 
and depression are among indirect neuro-psychiatric 
consequences of the disease. Peripheral nervous system 
involvement is extremely rare, despite that neurophysi-
ological studies may demonstrate non-specific findings 
in some patients.

The suggested diagnostic criteria for NBS in a patient 
that fulfills the International Diagnostic Criteria for 
Beh çet’s Disease is the presence of neurological symp-
toms not otherwise explained by any other known sys-
temic or neurological disease or treatment, and in whom 
objective abnormalities are detected either on neuro-
logical examination, and/or with neuroimaging studies 
(MRI disclosing findings suggestive of NBS) and/or ab-
normal cerebrospinal fluid findings consistent with NBS 
[92] (Table 3). 

The prevalence of NBS in BS is around 5 % in non-
selected large series [3, 40, 90]. In another study from 
our center, however, when the frequency of neurological 
involvement was evaluated prospectively, the frequency 
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became 13.0 % among the males and 5.6 % among the 
females after two decades of follow-up [51]. The mean 
age of onset for BS and NBS was found to be 26.7 ± 8.0 
and 32.0 ± 8.7 years, respectively, in our Behçet’s Disease 
Research Center cohort [90]. Neurological involvement 
in BS occurs more commonly in men, with a male to 
female ratio of up to 4:1 [92]. Such a significant male 
predominance has also been noted for other vascular 
complications of BS [51].

As already mentioned, in addition to isolated head-
ache due to different causes, NBS may be manifested ei-
ther in the form of central nervous system (CNS) in-
volvement or cerebral venous sinus thrombosis (CVST), 
the two major neurological presentations of BS. Neuro-
logical manifestations clinically are related commonly 
to brainstem or corticospinal tract syndromes in the 
former and to increased intracranial pressure in the lat-
ter form. There is a tendency to designate only CNS pa-
renchymal involvement as NBS and include cerebral 
venous sinus thrombosis within the spectrum of so-
called vasculo-Behçet [85, 101]. However, as both have 
significant neurological consequences they will be iden-
tified as “intra-axial NBS” and “extra-axial NBS”, respec-
tively, in this review.

Clinical and neuroimaging evidence also confirm 

this sub-classification of NBS. CNS-NBS or intra-axial 
NBS is due to small vessel disease and causes the focal or 
multifocal CNS involvement manifested in the majority 
of patients. The second form, CVST or extra-axial NBS, 
which is due to large vessel disease presenting with 
thrombosis of the major cerebral venous sinuses, has 
limited symptoms, a better neurological prognosis and 
generally an uncomplicated outcome [90]. These two 
types of involvement occur in the same individual very 
rarely, and presumably have a different pathogenesis. 
Many of the CNS-NBS patients with small vessel inflam-
mation have a relapsing-remitting course initially, with 
some ultimately developing a secondary progressive 
course later, and a few will have a progressive CNS dys-
function from the onset. In our series of patients with 
neurological manifestations related with BS, the rates of 
intra-axial (CNS) – NBS and CVST were 75.6 %, and 
12.2 %, respectively, with the remaining having other or 
indefinite diagnoses [90]. 

■ Headache in BS

The most common neurological symptom among pa-
tients with BS is headache and may be due to different 

Table 2  The neurological spectrum of Behçet’s disease*

  Primary neurological involvement (Neurological involvement directly related to BS)

 �  Headache (migraine-like, non-structural)

 �  Cerebral venous sinus thrombosis (extra-axial NBS)

 �  Central nervous system involvement (intra-axial NBS)

 �  Neuro-Psycho-Behçet syndrome

 �  Peripheral nervous system involvement 

 �  Subclinical NBS

  Secondary neurological involvement (Neurological involvement indirectly related to BS)

 �  Neurologic complications secondary to systemic involvement of BS (i. e., cerebral emboli from cardiac complications of BS, increased intracranial pressure secondary 
to superior vena cava syndrome)

 �  Neurologic complications related to BS treatments (i. e., CNS neurotoxicity with cyclosporine; peripheral neuropathy secondary to thalidomide or colchisin)

  Coincidental – unrelated (non-BS) neurological involvement

 �  Primary headaches and any other coincidental neurological problem

* Modified from Siva A, Altintas A, Saip S (2004) Behçet’s Disease. Curr Op Neurol [92].
BS Behçet syndrome; NBS Neuro-Behçet syndrome; CNS central nervous system

Table 3  Suggested diagnostic criteria for Neuro-Behçet syndrome*

 A)  Fulfilling the International Diagnostic Criteria for Behçet’s Disease

 B)  Onset of neurological symptoms not otherwise explained by any other known systemic or neurological disease or treatment

 C)  Presence of at least one of the following:

  1)  Objective abnormalities on neurological examination (clinical evidence)

  2)  Abnormal neuroimaging findings suggestive of NBS (imaging evidence)

  3)  Abnormal cerebrospinal fluid findings suggestive of NBS (laboratory evidence)

  4)  Abnormal neurophysiological (electromyography or evoked potentials) studies consistent with the current neurological symptoms (neuro-physiological evidence)

* Modified from Siva A and Altıntaş A (2000) [88]
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causes (Table 4). In several studies on headache in BS, 
the most common type of headache was reported to be 
migraine [9, 21, 41, 59]. However, in our prospective ran-
domized study we have observed that some patients 
with BS report a paroxysmal migraine-like pain, which 
is bilateral, frontal, of moderate severity and throbbing. 
It starts after the onset of the systemic findings of BS and 
may be seen during exacerbations of the systemic find-
ings, such as oral ulcerations or skin lesions, though this 
is not always the rule [77]. Despite that this type of head-
ache shares some features with migraine, it is not “true” 
migraine and it is quite likely that its inclusion together 
with migraine has lead some investigators to consider 
migraine as being more common in the Behçet popula-
tion. This non-structural headache of BS is not associ-
ated with primary neurological involvement in BS and it 
is not specific for this disorder, but may be explained by 
a vascular headache triggered by the immune-mediated 
disease activity in susceptible individuals [77]. 

In our unselected cohort of 228 patients with BS, the 
prevalence of migraine and tension-type headache were 
close to the population in general, 14.9 % and 23.6 %, re-
spectively [77]. Headache due to uveal inflammation 
was seen in 3.9 %, and due to NBS in 5.2 %. 

A substantial number of patients with BS may report 
a severe headache of recent onset not consistent with a 
co-existing primary headache or ocular inflammatory 
pain. These patients require further evaluation even if 
they do not have neurological signs, as such a symptom 
may indicate the onset of NBS. 

■ Extra-axial NBS

Cerebral venous sinus thrombosis is seen in 10–20 % of 
BS patients in whom neurologic involvement occurs [3, 
90]. Thrombosis of the venous sinuses may cause in-
creased intracranial pressure with severe headache, 
mental changes and motor ocular cranial nerve palsies, 
but in some patients the only manifestation may be a 
moderate headache. It is well known that the clinical 
manifestations resulting from thrombosis of the intrac-
ranial venous system vary according to the site and rate 
of venous occlusion and its extent. Our experience sug-
gests that the CVST in BS evolves relatively slowly, as in 
none of our patients have we observed a fulminating 

syndrome of violent headache, convulsions, paralysis 
and coma. But acute onset cases are reported in whom 
seizures and focal neurologic signs occurred besides 
headache [101]. Papilledema and sixth nerve paresis are 
the most common signs reported, and hemiparesis may 
develop in some [3, 90, 101]. 

There is a tendency for CVST to occur earlier in dis-
ease course compared to the parenchymal type of CNS 
disease and this difference is significant in male patients 
[99]. In the pediatric age group affected with BS, the neu-
rologic involvement is mostly in the form of CVST (un-
published observation). Any of the sinuses may be af-
fected, but the superior sagittal sinus is the most 
commonly thrombosed, with a substantial number of 
these patients also disclosing lateral sinus thrombosis. 
Intracranial hypertension without any demonstrable 
neuro-imaging abnormality have been reported, with 
some of them developing neuroimaging findings consis-
tent with CVST in further attacks later [2]. 

Parenchymal CNS involvement in BS patients with 
CVST is unlikely. The extension of the clot into the cere-
bral veins causing focal venous hemorrhagic infarction 
is uncommon, and also the occurrence of CVST with 
primary CNS involvement (co-existence of intra- and 
extra-axial NBS) is extremely rare [90]. We have also ob-
served that CVST in BS is strongly associated with sys-
temic major vessel disease and tends to occur earlier in 
the disease course compared with the parenchymal-CNS 
type of neurological involvement [100] confirming some 
other works [29, 101]. We believe that these observations 
also support the notion that the two major forms of neu-
rological disease (intra and extra-axial involvement) in 
BS might have different pathogenic mechanisms. It is 
also well established that neurological disease in the 
form of CVST has a better neurological prognosis than 
that of CNS-parenchymal involvement. However, con-
sidering the fact that patients with major vessel disease 
have a higher rate of morbidity and mortality, a diagno-
sis of CVST in a patient with BS may not be associated 
always with a favorable outcome.

■ Intra-axial NBS

The onset of a subacute brainstem syndrome in a young 
man, especially of Mediterranean (or Middle East, or 
oriental) origin, that includes cranial nerve findings, 
dysarthria, uni- or bi-lateral corticospinal tract signs 
with or without weakness, ataxia and a mild confusion 
should raise the probability of “NBS”. Such a patient (if 
a reliable history can not been obtained from the patient, 
then his family member(s)) needs to be interviewed for 
the presence of systemic findings of BS. In the case of BS, 
it will be very likely to obtain a past or present history of 
oral aphtous ulcers and some other systemic manifesta-
tions of the disease. Many patients may have never con-

Table 4  The differential diagnosis of “headache” in patients with Behçet’s 
syndrome

 � The non-structural headache of BS

 � Headache due to central nervous system parenchymal involvement

 � Headache due to cerebral venous sinus thrombosis

 � Headache in association with ocular inflammation

 � Co-exiting primary headaches (i. e., migraine; tension type headache)
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sulted a physician because of the mild nature of their 
systemic symptoms, or may be missed because of not 
reporting a full-blown picture of the disease. As men-
tioned above it will be quite unlikely to see NBS cases 
without oral ulcers. The MRI findings of the disease are 
almost pathognomonic, and this will further support 
the diagnosis [46]. However, it should be kept in mind 
that parenchymal-NBS (intra-axial NBS) does not al-
ways present with brainstem signs and symptoms. Cog-
nitive-behavioral changes, emotional lability, a self lim-
ited or progressive myelopathy, urinary sphincter 
dysfunction and to a lesser extent other CNS manifesta-
tions such as extrapyramidal signs and seizures have 
been reported [3, 8, 12, 13, 14, 37, 68, 105]. There are also 
a few cases with isolated optic neuritis or recurrent pe-
ripheral facial paresis [23, 35].

Isolated progressive ataxia with cerebellar atrophy on 
MRI have been reported in a few patients with BS and it 
was suggested that this form of presentation may be no-
vel manifestation of NBS [16]. However, since the relati-
onship between the neurological presentation and BS 
was not clear in those cases and co-morbidity could not 
be ruled out, further observation is needed before such 
a conclusion may be reached. 

Aseptic meningitis was reported previously to be a 
relatively frequent form of neurological involvement in 
patients with BS, in studies, which was based on CT 
scans as the primary imaging modality [83]. Our experi-
ence has not been such, and we suspect that in some 
patients, parenchymal disease was misclassified as asep-
tic meningitis due to lack of sensitive imaging data. As a 
matter of fact in a more recent update from the same 
institution [3], aseptic meningitis was reported only in 
1 out of 200 cases studied. Similarly, in another study of 
50 patients from the U.K. [40], 4 cases were reported to 
have meningitis symptoms, while 2 of these patients had 
parenchymal lesions and 2 had normal MRI. There was 
no discussion of meningeal enhancement and the CSF 
findings were within the same range as with patients 
who had brainstem parenchymal involvement. In sup-
port of this, we have always observed inflammatory 
findings in CSF together with parenchymal disease in 
MRI. Taken together, we conclude that pure aseptic men-
ingitis is very rare within the clinical spectrum of neu-
rological involvement in BS [90]. 

■ Arterial-NBS

Arterial involvement resulting in CNS vascular disease 
is rare, consistent with the systemic arterial involvement 
which is also infrequent in BS. Observations in cases 
with bilateral internal carotid artery occlusion, vertebral 
artery thrombosis, vertebral artery dissection, intracra-
nial aneurysms and intracranial arteritis with their cor-
responding neurological consequences [4, 10, 29, 44, 46, 

50, 69, 75] suggested that arterial involvement may be a 
subgroup of NBS [92]. Intracranial hemorrhages may 
occur but are extremely rare, with most occurring within 
ischemic lesions [42, 46]. 

It is noteworthy that the arterial involvement affects 
mostly large arteries located at the extracerebral sites of 
the cranio-cervical arterial tree, suggesting that an ex-
tra-axial arterial pattern of NBS may exist, as well as an 
intra-axial arterial NBS pattern related to intracranial 
arteritis and intra-axial small arterial occlusions. An 
analogy with the patterns of venous involvement seen in 
NBS may be made, but whether this subdivision has any 
pathognomonic or other meaning is currently not 
known.

■ Neuro-psycho-Behçet syndrome

Some patients with BS develop a neurobehavioral syn-
drome, which consists of euphoria, loss of insight/disin-
hibition, indifference to their disease, psychomotor agi-
tation or retardation, with paranoid attitudes and 
obsessive concerns. We have observed the development 
of these psychiatric symptoms either at the onset of 
other neurological symptoms of NBS, or independently. 
They were not associated with glucocorticosteroid or 
any other therapy. We have named this syndrome “neuro-
psycho-Behçet syndrome” [86]. A similar personality 
change was observed by others as well [65].

■ Cognitive changes observed in patients with BS

In a prospective neuropsychological study of 12 patients 
with neuro-Behçet syndrome (NBS), memory impair-
ment was found to be the major finding [65]. The most 
severely affected memory process was delayed recall, be-
ing impaired in all of the patients either in the verbal and/
or visual modalities. An impairment in the process of ac-
quisition and storage; attention deficit and deficits of ex-
ecutive functions of frontal system were other cognitive 
functions involved in a declining order. Neuropsycho-
logical status deteriorated insidiously, regardless of the 
neurological attacks during the follow-up period in most 
of the patients, and the presence of cognitive decline was 
not directly related to detectable lesions on neuroimag-
ing at early stages of the disease. However, an enlarge-
ment of the third ventricle and atrophy of the posterior 
fossa structures were observed in the late stages of the 
disease, which was correlated with memory loss [65].

■ Peripheral nervous system involvement in BS

Peripheral nervous system (PNS) involvement, with 
clinical manifestations are extremely rare in BS. How-
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ever, in a small series of patients with BS in a Caribbean 
population from the French West Indies, two of the seven 
cases were reported to have PNS involvement [55]. The 
limited number of BS patients including the Caribbean 
cases, who have been reported with PNS involvement, 
had clinical and electrophysiological findings consistent 
with mononeuritis multiplex, a peripheral neuropathy 
prominent in the lower extremities and poly-radicu-
loneuritis, a sensorimotor axonal neuropathy and an 
axonal sensory neuropathy with recurrent episodes of 
myositis [7, 55, 61, 98]. Isolated muscle involvement with 
focal or generalized myositis have been reported but 
these are extremely rare [80, 85]. 

Electroneuromyographic studies disclosed demyeli-
nation, chronic denervation, and even myogenic involve-
ment in the reported cases [61, 85, 98]. However, elec-
troneuromyographic studies may disclose a subclinical 
neuropathy in patients who do not report symptoms 
suggestive of neuropathy [1, 7, 85]. In addition, it should 
be kept in mind that the neuropathy may develop sec-
ondary to a various drugs used in the treatment of BS, 
such as thalidomide or colchicine [7], or may also be 
coincidental. 

■ Subclinical NBS

The incidental finding of neurological signs in patients 
with BS without neurological symptoms was reported in 
some series, with a minority of these patients develop-
ing mild neurological attacks later [3, 5]. In another 
study looking at silent neurological involvement in BS, 
the authors also concluded that this group of patients 
represent a milder form of the disease, since the morta-
lity and disability rate was found to be significantly 
lower when they were followed prospectively [106]. 

Brainstem auditory and somatosensory evoked po-
tentials, and transcranial magnetic stimulation were 
studied in patients with intra-axial (CNS) NBS in several 
studies and showed a wide range of abnormality, mainly 
due to the involvement the basal parts of the brainstem 
and corticospinal tracts. The demonstration of subclini-
cal involvement by detection of abnormal responses in 
examined areas without corresponding clinical symp-
toms and signs in some of these patients is noteworthy 
in providing information for the extent of the CNS in-
volvement. In another study subclinical involvement 
was investigated by using P300 in Behçet’s patients with-
out neurological manifestations [39]. The findings sug-
gested that the P300 measures and motor response time 
may reflect subclinical neurologic involvement in Be-
hçet’s disease. 

Electroneuromyographic studies, as already men-
tioned had also shown a subclinical neuropathy in some 
patients who do not report symptoms suggestive of neu-
ropathy and also silent muscle involvement was reported 

in patients without overt muscle involvement, who were 
studied with electron microscopy [85]. Autonomic ner-
vous system involvement was also reported in asymp-
tomatic patients with BS [38]. On the other hand sub-
clinical CNS involvement was also detected by SPECT 
studies as described below.

The detection of abnormalities on neurophysiologi-
cal studies, as well as by neuroimaging in asymptomatic 
patients further suggests that the subgroup of patients 
with subclinical CNS and PNS involvement may not be 
so uncommon [99]. However, the clinical and prognostic 
value of detecting abnormalities in such diagnostic 
studies in this subgroup of patients currently is still not 
clear. 

Diagnostic studies in NBS

■ Neuroimaging

Neuro-imaging studies in intra-axial-(CNS)-NBS have 
shown that cranial magnetic resonance imaging (MRI) 
is both specific and more sensitive than computerized 
tomography in demonstration of the typical reversible 
inflammatory parenchymal lesions. Lesions are gener-
ally located within the brainstem, occasionally show an 
extension to the diencephalon and are less often within 
the periventricular and subcortical white matter [46]. 

The most commonly affected region is the mesodien-
cephalic junction, followed by the pontobulbar region 
[3, 46]. Most patients who do have mesodiencephalic 
junction lesions also show an upward extension invol-
ving the diencephalic structures and basal ganglia and/
or a downward extension (Figs. 1 and 2). Hemispheric 
lesions are not common and when they are present they 
are almost always associated with diencephalic and bra-
instem lesions. A frequent finding is the resolution or 
the decrease in the size of the lesions, when follow-up 
imaging studies are available [46, 92]. Such studies may 
also disclose the appearance of new ‘silent’ lesions wit-
hout corresponding clinical symptoms and signs. Re-
cently, diffusion MRI and proton magnetic resonance 
spectroscopy findings were reported in a number of pa-
tients with acute intra-axial-(CNS)-NBS [28, 33, 93]. The 
authors concluded that their findings were suggestive of 
vasogenic edema rather than infarction of the lesions 
seen during the acute phase of the disease. These obser-
vations further confirm the changing nature of CNS le-
sions in NBS. There are also a number of reports of NBS 
cases whose MRI images showed mass lesions that mim-
icked brain tumors, some necessitating histological di-
agnosis [56, 70, 82]. Despite that the inflammatory na-
ture could not be shown in all cases [19], these lesions 
are likely to be acute inflammatory edematous lesions 
that following IVMP show significant resolution [20, 
46]. 
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Spinal cord involvement is not common, but can be 
seen. In reported cases, the major site of involvement 
was the cervical spinal cord with the myelitis-like in-
flammatory lesions continuing more than two segments, 
and extending to the brainstem in some [18, 46]. Single 
or multiple cervical and/or dorsal lesions on spinal 
MRIs, lesions smaller than the length of one vertebral 
body, resolution of these lesions, spinal cord atrophy, 
and gadolinium enhancement all have been reported in 
earlier works and also in a recent larger series [105]. We 
have observed two patients with optic neuropathy, with 
one showing an enhancing isolated optic nerve lesion. 
Neither neuro-myelitis optica like presentation, nor 
NMO-IgG have been reported in BS this far. 

MR venography is the preferred study to diagnose or 
confirm CVST in Behçet’s disease, but most of the time 
T1- and T2-weighted images also disclose the venous 
sinus thrombosis. With the exception of two cases we 
have not observed hemorrhagic venous infarcts or other 
parenchymal CNS lesions on MRI in our patients with 

CVST/extra-axial NBS [92, 100] and others also report a 
similar observation or a low rate of such changes in their 
patients [3, 101]. This finding together with the clinical 
findings as already mentioned above suggests that the 
cerebral venous sinus thrombosis in BS may not be acute 
and complete in a significant number of cases. 

Cerebral or spinal arteriograpy may serve to demon-
strate vasculitis, dissection or aneurysms and also may 
have been used to monitor treatment effects in patients 
with vasculitic involvement. However, the probability of 
detecting a significant finding in the cerebral arteriog-
raphy is low, as in most cases with CNS parenchymal 
disease, the vascular involvement is most prominent in 
the postcapillary venules. Therefore it is our impression 
that cerebral arteriography is not a priority in NBS nor 
in cases with extra-cerebral vascular involvement. It 
should be kept in mind that not only a neutrophilic in-
filtration with arterial injury may occur at the site of 
arteriographic puncture in patients with BS, but that 
there may be more unfortunate consequences related to 

Fig. 1  A–D Flair MR images of a 
patient with neuro-Behçet syndrome 
showing pons and midbrain involve-
ment extending to the diencephalic 
region on the left
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this procedure. Recently fatal rebleeding during the arte-
rial injection of the contrast medium was reported in a 
Behçet patient with basilar artery aneurysm [4]. Since 
patients with BS have vascular inflammatory changes 
that may increase the rebleeding tendency of the aneu-
rysm, the authors suggested that once an intracranial 
aneurysm is suspected or detected by non-invasive stud-
ies, further investigation of the aneurysm may be done 
by multi-slice computed tomography that is known to 
be a sensitive diagnostic tool [4].

■ SPECT studies in BS

SPECT studies had disclosed areas of hypoperfusion lo-
calized in the deep basal ganglia and in the frontal and 
temporal lobes in a group of BS patients with neuropsy-
chiatric manifestations [30, 62]. MRI was normal in 
some of them and these non-specific SPECT findings, 

which were consistent with multiple hypoperfusion ar-
eas that correlated with decreased metabolic demand 
were interpreted as indicative of early functional changes 
in the brains of this patient population.

■ Cerebrospinal fluid (CSF)

If performed during the acute stage, CSF studies usually 
show inflammatory changes in most cases of intra-axial-
(CNS)-NBS [3, 40]. Oligoclonal bands can be detected, 
but this will be an infrequent finding. CSF in patients 
with CVT may be under increased pressure, but the cel-
lular and chemical composition is usually normal [90]. 

Fig. 2  Axial (A–C) and coronal (D) 
T2 MR images of another patient with 
neuro-Behçet syndrome showing 
a midbrain lesion extending to the 
diencephalic and basal ganglia regions 
on the right, similar to the previous 
patient
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Differential diagnosis

■ Differential diagnosis of intra-axial (parenchymal) 
NBS

The major diseases to be included in the differential di-
agnosis of parenchymal NBS are shown in Table 5. Pa-
tients with NBS are young and frequently present with 
an acute or subacute brainstem syndrome or hemipare-
sis, as well as with other various neurological manifesta-
tions. Hence, the possibility of BS is often included in the 
differential diagnosis of multiple sclerosis and in the 
stroke of the young adult, especially in the absence of its 
known systemic symptoms and signs. 

Multiple sclerosis is more common in women, 
whereas NBS is seen frequently in men. Onset age is 
about the same but optic neuritis, sensory symptoms 
and spinal cord involvement, which are common in MS, 

are rarely seen in NBS (Table 6). However, sometimes the 
clinical presentation of NBS may be confused with MS, 
but the neuroimaging –(MRI) findings are clearly differ-
ent. The pattern of brainstem involvement in NBS, which 
commonly extends to involve basal ganglia and dien-
cephalic structures are not expected to be seen in MS. 
Furthermore, periventricular, corpus callosum and ovoid 
lesions suggestive of MS are unlikely to be seen in NBS, 
and when hemispheric white matter lesions are present in 
NBS they are more likely to be hemispheric or subcortical 
than periventricular, and these are almost always associ-
ated with the brainstem-diencephalic lesions [46]. Brain-
stem lesions in MS are usually small even in the acute 
stage, and prominent brain stem and cerebellar atrophy 
without cerebral volume loss that is seen in the chronic 
phase of NBS is unusual in MS [57, 60]. When one consid-
ers spinal cord involvement, this rarely extends more than 
a few vertebral segments in MS, contrary to the more ex-
tensive lesions that were observed in the few cases of NBS 
[18, 46]. The CSF also reveals different patterns, with a 
more prominent pleocytosis and low rate of positivity 
for oligoclonal bands in NBS [84]. 

An acute stroke-like onset is not common in NBS, and 
MRI lesions compatible with classical arterial territories 
are also not expected [46]. The absence of systemic symp-
toms and signs will serve to differentiate the primary 
CNS vasculitic disorders from NBS, and the difference in 
the systemic symptoms and signs from the secondary 
CNS vasculitides, as well as the MRI findings [46, 90]. In 
primary CNS vasculitis cerebral angiography was repor-
ted to be abnormal in up to 90 % of patients and MRI 
had shown multiple infarcts that mostly involved corti-
cal areas as well [79], both unusual for NBS. 

Sarcoidosis can also be confused with Behçet disease 
due to uveitis, arthritis, and CNS involvement, but the 
absence of oral and genital ulcers, and the presence of 
peripheral lymphadenopathy, and bilateral hilar lymph 

 Multiple sclerosis CNS neuro-Behçet syndrome

 Gender Female > Male Male > Female

 Symptoms at onset

  Common ON; sensory; spinal cord; BS/INO; motor; 
cerebellar

Headache; motor; cerebellar; BS

  Uncommon Headache ON; Sensory; spinal cord; BS/INO

 MRI

  PV & SC lesions (+++) (±)

  Brainstem lesions small, discrete, extension (–) large, diffuse, extension (+)

  Spinal cord lesions (++) (±)

 CSF

  Inflammatory changes (±) (++)

  OCB (+) > 90 % < 20 % 

* Modified from Siva A, Altıntaş A, Saip S (2004) Curr Op Neurol [92]
CNS central nervous system; MRI magnetic resonance imaging; CSF cerebrospinal fluid; OCB oligoclonal bands; ON 
optic neuritis; BS brainstem; INO internuclear ophtalmoplegia; PV Periventricular; SC subcortical

Table 5  The differential diagnosis of intra-axial (CNS) neuro-Behçet’s syndrome

 � multiple sclerosis

 � Stroke in young adults

 � primary CNS vasculitis

 � secondary CNS vasculitis

 � neuro-sarcoidosis

 � CNS-tuberculosis

 � brainstem glioma

 � primary CNS lymphoma

 � Vogt-Koyanagi-Harada syndrome

 � Reiter syndrome

 � Eales’ disease 

 � Cogan’s syndrome

 � Susac syndrome

 � Neuro-Sweet syndrome

Table 6  The differential diagnosis of multiple sclero-
sis and intra-axial (CNS) neuro-Behçet’s syndrome*
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nodes on chest x-ray, as well as pathological examina-
tion of the non-caseating granulomatous lesions of sar-
coidosis help in the differential diagnosis. In some pa-
tients with sarcoidosis however, involvement of the 
nervous system may be the presenting and only mani-
festations of the disease [67, 76]. Cranial neuropathies 
(the seventh nerve is most commonly involved), sei-
zures, diabetes insipidus and other symptoms related to 
chronic meningitis and hydrocephalus as well as sarcoid 
neuropathies and myopathies are among the nervous 
system manifestations of sarcoidosis [67, 71, 76]. These 
are not common in NBS, and MRI findings are unlikely 
to be confused between the two diseases. 

Tuberculosis may resemble BS because of its multi-
system involvement and for its potential to affect the 
nervous system. However, hilar lymphadenopathy and 
pulmonary cavities are not seen in BS, whereas its mu-
cocutaneus manifestations are unusual for tuberculosis. 
Furthermore CSF and MRI findings are different and 
microscopic and pathological examination, as well as 
culture and PCR analysis of body fluids or tissue speci-
mens will help to identify the disease as tuberculosis.

Brainstem glioma and primary CNS lymphoma may 
be included in the differential diagnosis of NBS in pa-
tients presenting with localized brainstem findings and 
whose initial MRI may disclose a large brainstem lesion, 
but the presence of systemic findings and the resolution 
of the MRI lesion following high-dose steroids will solve 
the problem immediately. 

Due to their ophthalmologic and some other systemic 
manifestations rare diseases, such as Vogt-Koyanagi-
Harada syndrome, Reiter syndrome, Eales’ disease, Co-
gan’s syndrome, and Susac syndrome, are other consid-
erations in the differential diagnosis of BS. All may 
present with nervous system manifestations and there-
fore are also included in the differential diagnosis of 
NBS. However, a complete ophthalmologic examination 
will reveal the true nature of eye involvement in each of 
these syndromes, which have differences from the eye 
involvement seen in BS. 

The Vogt-Koyanagi-Harada syndrome (VKH) is a bi-
lateral, diffuse granulomatous uveitis associated with 
poliosis, vitiligo, alopecia, and central nervous system 
and auditory signs [17]. Symptoms of meningeal irrita-
tion and occasional encephalopathy are most common 
in the prodromal phase of the illness and a CSF pleocy-
tosis has been noted to be even more common than 
symptomatic meningitis, but it rarely causes significant 
focal neurologic disease [17]. This inflammatory syn-
drome, which occurs more commonly among heavily 
pigmented populations such as Asians, Hispanics, Na-
tive Americans, and Indians, is probably the result of an 
autoimmune mechanism, influenced by genetic factors, 
and appears to be directed against melanocytes. Ocular 
inflammation, arthritis, and urethritis are seen in Reiter 
syndrome, but conjunctivitis is more common than 

uveitis in this disease and genital lesions are painless. 
Eales’ disease, a syndrome of retinal perivasculitis and 
recurrent intraocular hemorrhages, is infrequently as-
sociated with neurologic abnormalities [6]. 

Cogan’s syndrome (CS) is an idiopathic inflamma-
tory disease in which the major symptoms are ocular 
and cochleovestibular. The eye inflammation consists of 
interstitial keratitis and uveitis, and inner ear inflamma-
tion will cause symptoms clinically indistinguishable 
from Meniere’s disease [95]. Almost three-quarters of 
the patients develop systemic manifestations, and a vas-
culitis involving large vessels, similar to Takayasu’s ar-
teritis or involving medium vessels resembling periar-
teritis nodosa may develop in 10–15 % of the patients 
[72, 95]. Nervous system involvement is not common, 
but when present the neurologic manifestations are 
broad and include headache, psychosis, stroke, cerebral 
sinus thrombosis, seizures, encephalopathy, myelopathy, 
cranial neuropathies, mononeuropathies and polyneu-
ropathy. Susac syndrome is an autoimmune endothe-
liopathy causing small infarcts in the retina, the cochlea, 
and the brain, resulting in the clinical triad of retinopa-
thy, hearing loss, and encephalopathy [97].

Gastrointestinal symptoms in Behçet disease may 
mimic Crohn disease or chronic ulcerative colitis. Eye 
disease is rare and genital ulcers are absent in inflamma-
tory bowel diseases. The diagnosis can be confirmed by 
intestinal biopsy. Whipple disease may be briefly men-
tioned here as a disease with gastrointestinal and vari-
ous nervous system symptoms which may resemble BS, 
too.

“Neuro-Sweet disease”(NSD) is the rare CNS involve-
ment that is seen with Sweet disease (SD), which is an 
idiopathic multisystem inflammatory disorder charac-
terized by peculiar erythematous skin lesions and fever 
that resembles BS. It may be difficult to differentiate it 
from BS, but the ocular signs seen in Sweet disease are 
episcleritis and conjunctivitis vs the uveitis in BS, and 
HLA-Cw1 and B54 association has been reported for SD 
compared with the high frequency of HLA-B51 in BS 
[26, 27]. In NSD any region of the CNS can be involved 
without site predilection, resulting in a variety of neuro-
logic symptoms. The neurologic events may be recur-
rent but the prognosis is benign, as the disease is not a 
true vasculitis [26, 27]. 

■ Differential diagnosis of extra-axial NBS (CVT)

In patients who present with symptoms of intracranial 
hypertension and in whom neuroimaging reveals throm-
bosis in one or more of the cerebral venous sinuses, BS 
needs to be included in the differential diagnosis. The 
presence of its systemic findings is the only clue to the 
association of CVST with BS, and their absence will ex-
clude this possibility. We have not observed hemorrhagic 
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venous infarcts or other parenchymal lesions on MRI in 
our patients with extra-axial NBS, and others also report 
a similar observation or a low rate of such changes in 
their patients [3, 101]. 

Prognosis

Neurological involvement in BS is a remarkable cause of 
morbidity and approximately 50 % of the NBS patients 
are moderate to severely disabled after 10 years of dis-
ease. We rated the neurological disability of our patients 
with BS by using the Expended Disability Status Scale of 
Kurtzke (EDSS), which was originally devised for mul-
tiple sclerosis-associated disability [52]. Taking into 
consideration that the visual disability is most com-
monly due to uveitis in BS, the visual function was elim-
inated from the original scale. By 10 years after the onset 
of neurological symptoms and signs, 78.2 % of our pa-
tients developed at least mild (EDSS ≥ 3), and 45.1 % 
moderate to severe neurological disability (EDSS ≥ 6). 
An EDSS score of 3 represents full ambulation despite 
neurological moderate disability on neurological exam-
ination, and a score of 6 represents patients requiring 
assistance in walking, such as one-sided support to walk 
for 100 meters, and during other activities of daily life. 
However, when patients were evaluated separately, all 
with CVST had EDSS scores of either 1 or 2 (minimal 
disability) [90]. Despite the neurologic outcome is good 
in NBS patients with CVST, due to increased prevalence 
of systemic large vessel disease, the overall morbidity 
and mortality is significant in this group of patients 
[100]. 

Onset with cerebellar symptoms and a progressive 
course were unfavorable factors, while onset with head-
ache, a diagnosis of CVST, and disease course limited to 
a single episode were favorable [90]. An elevated protein 
level and pleocytosis in the CSF were also reported to be 
associated with a poorer prognosis [3]. 

Treatment

Neurological involvement in BS is heterogeneous and it 
is difficult to predict its course and prognosis, and re-
sponse to treatment. Therefore it is not possible to reach 
a conclusion on the efficacy of any treatment unless prop-
erly designed, double masked, placebo controlled studies 
are carried for each form. However, this is difficult to ac-
complish, as even in large centers the yearly numbers of 
new neuro-cases are very limited. Most studies, which re-
port some kind of efficacy with various treatments in BS 
with neurological involvement have not included uniform 
cases, have not followed their patients for long periods 
and did not have controls. So, currently we have no evi-
dence for the efficacy of any treatment for any form of 

NBS. Empirical impressions currently create the guide-
lines for management. 

■ Intra-axial NBS: acute episodes

Glucocorticoids are used to treat acute CNS involvement 
with in BS, but their effects are short-lived and they do 
not prevent further attacks or progression. Acute attacks 
of CNS-neuro-Behçet syndrome are treated with either 
oral prednisolone (1 mg/kg for up to four weeks, or until 
improvement is observed) or with high dose intrave-
nous methyl prednisolone (IVMP-1 g/day) for 5–7 days. 
Both forms of treatment should be followed with an oral 
tapering dose of glucocorticoids over 2 to 3 months in 
order to prevent early relapses [89]. There is no apparent 
difference between the two regimens, but our impres-
sion is that the high dose IVMP regimen is associated 
with earlier improvement. Our current practice is to give 
IVMP, 1 g/day for 7 days, followed by the oral regimen in 
patients with clinical and imaging evidence of CNS in-
volvement [36]. 

■ Intra-axial NBS: long-term treatments

Colchicine, azathioprine, cyclosporine-A, cyclophosph-
amide, methotrexate, chlorambucil, immunomodula-
tory agents such as interferon-α, and, more recently, 
thalidomide have been shown to be effective in treating 
some of the systemic manifestations of BS. None of these 
agents have been shown beneficial in NBS in a properly 
designed study [36, 78, 89]. 

In a small, retrospective study, chlorambucil was re-
ported to have some efficacy in meningoencephalitis of 
BS [63]. As most patients were treated prior to the CT/
MRI era, there is no information on neuroimaging cor-
relates of treatment. However, lessening in the CSF pleo-
cytosis was documented in patients treated with 
chlorambucil. Although limited, our experience with 
chlorambucil in NBS is negative, and its serious side ef-
fects including increased risk of malignancy excludes it 
from our use. We have observed that treatment with 
other immunosuppressive drugs such as azathioprine, 
cyclosporine A and cyclophosphamide either alone or in 
combination for extraneural systemic manifestations of 
BS do not seem to prevent the development, exacerba-
tions, or stop progression of intra-axial (parenchymal) 
NBS [89]. Cyclosporine was reported to cause neurotox-
icity or to accelerate the development of CNS symptoms 
and therefore its use in NBS is not recommended [47, 48, 
58]. In six patients with Behçet’s disease who were judged 
to have progressive neuropsychiatric manifestations, an 
open 12-month trial with low-dose weekly methotrexate 
was carried out [24]. The authors had the impression 
that this regimen might have a beneficial effect in the 
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treatment of progressive NBS, but the results are not 
conclusive and not confirmed. 

A common clinical practice is to add an immunosup-
pressant drug, such as azathioprine or monthly pulse 
cyclophosphamide to glucocorticoids in progressive 
NBS cases; however, the efficacy of such a combination 
has not been demonstrated. 

Mycophenolate mofetil (CellCept) and Tacrolimus 
(Prograf) are other immunosuppressant/immunomod-
ulator agents that were used to treat ocular inflamma-
tion and significant systemic manifestations in patients 
with BS, but there is no information regarding the po-
tential effect of all these drugs in preventing CNS in-
volvement or new neurologic attacks.

Successful treatment of neurologic manifestations of 
BS with monoclonal anti-TNF alpha antibody treatment 
with infliximab in a few patients has been reported re-
cently [15, 43, 54, 73, 81]. However, the occurrence of 
neuro-relapses after stopping infliximab, formation of 
neutralizing antibodies and the probability of increased 
CNS auto-immunity with monoclonal anti-TNF alpha 
antibody treatment [74] should be also kept in mind. In 
a recent review on anti-TNF therapy in the management 
of Behçet’s disease by a panel of experts, it was conclu-
ded that based on accumulated experience infliximab 
seemed to be more efficacious than etanercept in disease 
manifestations other than mucocutaneous or joint in-
volvement, whereas the data on adalimumab was very 
limited [93]. The panel recommended that infliximab or 
etanercept could be used as an add-on therapy for sele-
cted patients with BD, who are refractory or intolerant 
to traditional immunosuppressive regimens, and who 
also have CNS involvement.

In theory, intravenous immunoglobulin (IVIg) would 
be expected to have a possible regulatory effect in the 
reported immunologic abnormalities of BS and its CNS 
involvement. However, in our limited experience with a 
few cases with progressive CNS involvement, we have 
not observed any significant improvement [89]. Data on 
the use of plasma exchange in NBS is also limited and 
unclear.

Cerebral aneurysms are rare in BS, but when small 
unruptured aneurysms are detected, medical therapy 
with steroids with or without cytotoxic agents may be 
tried. As an alternative to surgery, endovascular treat-
ment is another option in the management of Behçet’s 
disease-associated intracranial aneurysms and this form 
of treatment is suggested for ruptured, peripherally lo-
cated, fusiform shaped, dissecting pseudoaneurysms 
and posterior circulation aneurysms [44].

■ Cerebral venous sinus thrombosis (CVT)

There is a tendency to treat deep venous thrombosis in 
BS with anticoagulants and antiplatelet agents in combi-
nation with intermediate doses of glucocorticoids [78]. 
However, there is no consensus on the treatment of CVT. 
Some authors use a combination of anticoagulation with 
glucocorticoids [101], while others administer glucocor-
ticoids alone [2]. Although that we have used earlier a 
combination of subcutaneous low-molecular weight 
heparin with glucocorticoids in our treatment protocol 
for such cases [89], this is not our routine protocol any-
more. Extreme caution is needed as BS patients with 
CVST, as these patients are more likely to have systemic 
large vessel disease including pulmonary and peripheral 
aneurysms. Therefore the use of anticoagulation should 
be considered only after such possibilities have been 
ruled out. Patients with CVST should be evaluated fre-
quently, with detailed neuro-ophthalmic examination. 
Naturally, such an evaluation can only be carried out in 
the absence of ocular involvement due to BS. If the pa-
tient continues to report headache and visual symptoms, 
CSF analysis is repeated at week four or earlier. When the 
opening pressure is found to be elevated, the oral gluco-
corticoid treatment is continued until the patient im-
proves and stabilizes in terms of clinical symptomatol-
ogy, CSF pressure and on neuro-ophthalmic examination. 
Recurrence of CVST is uncommon after the initial epi-
sode. Thus, we do not recommend any form of long-
term treatment in extra-axial NBS.

■ Summary of NBS treatment

The conclusions related to NBS of the recently published 
EULAR recommendations for the treatment of Behçet’s 
disease summarize the status of the current NBS treat-
ment. According to the panel, currently there are no con-
trolled data to guide the management of CNS involve-
ment in BD. For parenchymal involvement agents to be 
tried may include corticosteroids, interferon-α, azathi-
oprine, cyclophosphamide, methotrexate and TNF-α 
antagonists. For dural sinus thrombosis, corticosteroids 
are recommended. Cyclosporine A should not be used in 
BD patients with central nervous system involvement 
unless necessary for intraocular inflammation [22].
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(2002) Epileptic seizures in Behçet dis-
ease. Epilepsia 43:832–835

 9. Aykutlu E, Baykan B, Akman-Demir G, 
Topcular B, Ertas M (2006) Headache 
in Behçet’s disease. Cephalalgia 26:
180–186

10. Bahar S, Çoban O, Gürvit H, Akman-
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B, Serdaroğlu P, Akman-Demir G 
(2007) Clinical characteristics and 
course of spinal cord involvement in 
Behçet’s disease. Eur J Neurol 14:
729–737

106. Yesilot N, Shehu M, Oktem-Tanor O, 
et al. (2006) Silent neurological in-
volvement in Behçet’s disease. Clin 
Exp Rheumatol 24:S65–S70

107. Zouboulis CC, Kotter I, Djawari D, 
Kirch W, Kohl PK, Ochsendorf FR, 
et al. (1997) Epidemiological features 
of Adamantiades-Behçet’s disease in 
Germany and in Europe. Yonsei Med J 
38:411–422



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


