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MRI in 31 patients with Behget's disease and
neurological involvement: prospective study with
clinical correlation

B Wechsler, B Dell'lsola, M Vidailhet, D Dormont, J C Piette, 0 Bletry, P Godeau

Abstract
Thirty one patients with Beh9et's disease
and neurological manifestations were
prospectively studied with MRI. Cerebral
venous thrombosis was diagnosed in 10
patients. MRI performed during the
acute illness in eight patients showed an
abnormally high signal on the T2 weigh-
ted sequences in the occluded sinus. MRI
showed minor flow abnormalities sug-
gestive of partial recanalisation of the
sinus in two cases at a later clinical stage.
MRI can be an alternative, non-invasive,
investigation to intravenous cerebral
angiography. In 13 patients with central
nervous system involvement, MRI per-
formed during the acute illness showed
multiple hyperintense lesions on T2
weighted sequences. They were usually
less than 5 mm, scattered and confluent,
mainly in the white matter, distributed
in the hemispheric white matter in nine
cses, brainstem in eight, basal ganglia
and thalamus in five, and cortex in
two. MRI abnormalities were usually

Table 1 Main features ofBeh;et's disease

Case Sexi Diagnosis Pathergy Vascular Other
age* criteria test thrombosis features

1 M/18 O-E ND Sural vein Epididymitis
2 W/48 O-G ND - Arthritis
3 M/22 O-S + Sural vein and femoral

artery aneurysm
4 M/32 O-G-E-S ND Sural vein
5 M/22 O-G-S + Sural vein
6 W/23 O-G + -
7 W/33 O-E-S + -
8 W/32 O-G-S + Sural vein

Pulmonary artery
9 M/27 O-G-S + -
10 M/35 O-E-S ND Iliac vein
11 M/27 O-G-S ND -
12 M/35 O-S + -
13 M/32 O-E-S + - Arthritis
14 M/38 O-E-S ND - Arthritis
15 M/20 O-G-E-S ND - Arthritis
16 M/32 O-G-S + - Arthritis
17 M/21 O-G-S + - Arthritis
18 M/22 O-G-S + - Arthritis
19 W/10 O-G-E - Sural vein Arthritis
20 M/19 O-G-S + Femoral vein
21 M/34 O-G-E-S + - Arthritis
22 M/33 O-G-E-S ND - Artritis
23 M/26 O-G-E-S ND - Arthritis
24 M/6 O-G-E - - Epididymitis
25 M127 O-G-E-S ND - Arthritis
26 M/22 O-G-S ND Pulmonary artery
27 M/31 O-G-E-S ND - Arthritis
28 M137 O-G-E-S + - Arthritis
29 M/29 O-G-S ND Sural vein
30 W/29 O-G-S + Brachial and Femoral veins Arthritis
31 M/25 O-G-E-S ND Femoral vein Arftritis

*Age at onset of disease; 0 = recurrent oral aphthae; G = genital aphthae; E = anterior or
posterior uveitis or retinal vasculitis; S = erythema nodosum, pseudofolliculitis, papular or
acneiform lesions; ND = not done.

associated with appropriate clinical
deficits, but were larger and more dis-
seminated than expected.

(7 Neurol Neurosurg Psychiatry 1993;56:793-798)

Neurological involvement is observed in up to
33% of patients with Behcet's disease (BD)
and classically has a poor prognosis."-5 The
neurological manifestations are variable.6 7
MRI has been said to be more sensitive than
CT scan.47-14 We prospectively studied 31
patients with BD and neurological signs using
MRI, and correlated radiological abnormali-
ties and neurological signs.

Patients and methods
From 1985 to 1990 MRI was used to study
31 patients with BD involving the nervous
system. All the patients fulfilled the criteria
for diagnosis of BD.'5 There were 25 men
and six women, mean (SD) age 26 (7 6) at
the onset of BD and 33 (7) years when they
presented with neurological symptoms. The
main features of BD are summarised in
table 1. Patients were natives of North Africa
(n = 17), Africa (n = 1), Antilles (n = 2),
Europe (n = 10), Turkey (n = 1). We tested
28 patients for HLA B5 and it was positive in
10. Neurological involvement was the first
manifestation of BD in three patients (cases
7,10,11) and led to diagnosis of BD in 15
cases.
MR scanning was performed on a 0-5

Tesla GE-CGR MR unit. Sagittal Ti weigh-
ted spin echo sequence (400/21/1-TRiTE/
number of echoes) and axial T2 weighted
spin echo sequence (2000-1800/40-60/2-3)
were obtained. To detect cerebral venous
thrombosis (CVT), frontal T2 weighted
(180/60/3) slices were performed. Three suc-
cessive echoes and a long TE were used in
order to avoid flow related enhancement and
to differentiate high signal due to thrombosis
from even echo rephasing. Each MRI was
read by a neuroradiologist (DD) and a neu-
rologist (MV) unaware of the neurological
symptoms. When available, CT scans were
compared with the MRI scans. Diagnosis of
CVT was confirmed on the absence or partial
lack of filling of one or several sinuses on at
least two projections of bilateral carotid
angiography.
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Table 2 Main characteristics ofcerebral venous thrombosis

Case Symptoms Angiography MRI

1 IH right TS T1: not done
T2: hypersignal right TS

2 IH SSS TI: isosignal
Monoparesis right and left TS T2: hypersignal SSS

right jugular vein right and left TS
3 IH SSS and left TS Ti: isosignal

T2: hypersignal SSS and left TS
4 IH SSS and right TS Ti: isosignal

T2: hypersignal SSS and right TS
5 IH SSS TI: isosignal

T2: hypersignal SSS
6 IH SSS and right TS Ti: not done

T2: hypersignal SSS and right TS
7 IH right TS Ti: hypersignal right temporoparietal

Hemiparesis T2: hypersignal right temporoparietal
Seizures and right TS

8 IH sinus rectus TI: isosignal
T2: isosignal

9 IH SSS, right and left TS TI: normal
T2: normal

10 IH SSS See table 3

IH = intracranial hypertension; Ti = Ti weighted slices; T2 = T2 weighted slices; SSS = supe-
rior sagittal sinus; TS = transverse sinus.

Results
We divided the patients into three groups:
patients with CVT, patients with central ner-
vous system (CNS) involvement, and patients
with isolated headache.

PATIENTS WITH CVT (CASES 1-9 AND 20)
CVT was diagnosed in 10 patients including
six reported in a long term follow up study.16
Age at onset was 32-2 years [mean; standard
deviation: 25-1-39-3]. Neurological signs are
summarised in table 2. CVT was the present-
ing symptom of BD in one patient (case 7)
and was followed by CNS involvement after
three years in another (case 20). The onset
was chronic (> 1 month) in all but two
patients. The most frequent feature was iso-

lated intracranial hypertension (n = 8). It was
associated with focal deficits (n = 2) and
seizures (n = 1). CT scans were normal in
five cases, showed a "delta sign" in three
cases, and a cerebral infarct caused by venous
occlusion in one case. The occlusion of one
or several sinuses was demonstrated by
cerebral angiography: superior sagittal sinus
(n = 7), transverse sinus (n = 7), sinus rectus
and part of Galen's vein (n = 1). MRI was
performed 16 weeks after the first symptom
of CVT (3-44) in eight cases (cases 1-8). An
abnormal high signal at the level of the
occluded sinus was observed on the T2
weighted sequences (fig 1). The thrombus
was isodense to the grey matter on sagittal Ti
weighted images. The comparison of abnor-
mal angiogram and MRI scans in the patient
presenting with CVT of the deep cerebral
veinous thrombosis revealed the thrombus on
the MRI images. In case 7, a hyperintense
lesion surrounded by a rim of hypodensity
was observed on both T1 and T2 weighted
images and was compatible with haemorragic
infarct of venous origin. This image was sur-
rounded by a high signal area on T2 weighted
sequences (fig 2). All the patients were treat-
ed with anticoagulants and corticosteroids.
Neurological symptoms improved within four
weeks. Control MRI was repeated 2-20
months later in five patients, who became
asymptomatic under treatment. Total (case
6) or partial (cases 1-3) recanalisation was
observed. In one case (case 7) the thrombus
persisted as a hyperintense signal in the
occluded sinus.
MRI was performed three and seven years

after the first symptom of CVT in two cases
(cases 9 and 20). Minor flow abnormalities
were detected and were suggestive of partial
recanalisation of the sinus.

Figure 1 (case 2)
Cerebral venous thrombosis
with involvement of the
superior sagittal sinus
(SSS) and of the right
lateral stnus (postenor
part). I (a) Coronal slice
through the posterior part
of the SSS (72 weighted
image, TR = 1800, TE =
60, first echo), showing
hypersignal of thrombosed
sinus instead ofnormal
flow void. 1 (b) Same
echo, same sequence,
coronal slice 3 cm more
anterior showing occlusion
ofright lateral sinus
(arrow);flow void is
observed in the SSS which
was circulating at this level
(more anterior than (a)).
1 (c) Left carotid
angiogram (oblique view)
showing occlusion of
posterior part ofSSS
(broad arrow) and of right
lateral sinus (small arrow)
and partial occlusion of left
lateral sinus (arrowhead).
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Magnetic resonance imaging in 31 patients with Behket's disease and neurological involvement

Figure 2 Venous
infarction in right temporal
lobe associated with right
lateral sinus thrombosis
(case 7). Axial T2
weighted image (TR =
2000, TE = 40) shows a
high signal intensity in the
temporal lobe (arrow).

PATIENTS WITH CNS INVOLVEMENT
(CASES 10-24)
CNS involvement was diagnosed in 15
patients. The neurological features are sum-
marised in table 3. Age at onset of neurologi-
cal symptoms was 33-5 years [mean; standard
deviation: 27-1-39.9]. In all patients fundus-
copy was normal. CSF characteristics were:
proteins 50 mg/dl (46-91), lymphocytes 112
x 106/1 (5-295). Cerebral angiography, per-
formed in five cases, was normal. CT scan
was normal (n = 7), showed mild cerebral
atrophy (n = 1), focal hypodensity in the tem-
poral lobe (n = 1), or in the internal capsule
(n = 2).
MRI was performed during the acute ill-

ness and was abnormal in 13/14 cases. In
seven patients Ti weighted sequence MRIs
were considered to be normal or showed mild
atrophy (n = 1). Nevertheless T2 weighted
sequences demonstrated lesions in all the
cases but one. They appeared as hyperintense
areas and were usually small (<5 mm), scat-

tered, confluent particularly in white matter
(figs 3, 4, and 5). MRI lesions were distrib-
uted as follows: hemispheric white matter in
nine patients (70%) (internal capsule n = 6,
corona radiata n = 4, periventricular white
matter n = 4), brainstem in eight patients
(60%) (midbrain n = 5, pons n = 8, medulla
n = 1), basal ganglia and thalamus in five
patients (40%), cortex in two patients.
Hemispheric involvement was isolated in only
four cases. There was no predilection for the
periventricular regions and linear periventric-
ular hyperintensities (cases 11, 16, 23, 24)
were always associated with another localisa-
tion (table 3). Brainstem lesions always
involved the pons (figs 6 and 7). They were
isolated in one case and associated with hemi-
spheric lesions in seven cases. Both confluent
and punctiform lesions were observed irre-
spective of vascular territories.
MRI abnormalities were usually associated

with appropriate clinical deficits (table 3) but
they were larger and more disseminated than
expected. Cerebellar signs were related to
lesions of the afferent or efferent pathways
and the cerebellum itself was spared. Lesions
of the brainstem were consistently associated
with severe neurological impairment such as
tetraparesis, pseudobulbar palsy, and bilateral
cerebellar signs. Isolated hemispheric involve-
ment was associated in two cases with con-
tralateral hemiparesis or monoparesis. When
lesions were bilateral, tetraparesis and
pseudobulbar palsy were also observed. In
three patients the neurological symptoms
could not be related to abnormalities on the
MRI. In case 19 the MRI was thought to be
normal but the scan was of poor quality
because of the patient's excessive movements.
A control MRI was obtained (cases 15, 20) at
four months and four years after onset of the

Table 3 Main characteristics of central nervous system involvement
Case Clinicalfeatures MRI Delay
10 Headache, R hemiparesis Normal 13 years
1 1 Dementia, tetraparesis TI: diffuse atrophy 3 years

Cerebellar alaxia, pseudobulbar palsy T2: HS periventricular + bilateral internal capsule
12 Headache, R hemiparesis TI: normal 6 weeks

T2: HS left internal capsule + cerebral peduncle + pons
13 R lower limb monoplegia Ti: normal 2 months

T2: left corona radiata
14 Headache, L hemiparesis TI: hyposignal pons 2 months

T2: HS R thalamus and cerebral peduncle + pons
15 Headache, tetraparesis Ti: hyposignal pons + midbrain 1 month

pseudobulbar palsy T2: HS L internal capsule + midbrain + pons
16 Headache, tetraparesis TI: normal 3 years

cerebellar ataxia T2: HS periventricular + corona radiata
+ R internal capsule and basal ganglia

17 Headache, L hemiparesis TI: not done 10 months
cerebellar ataxia, Rm palsy T2: diffuse atrophy

18 Dementia, tetraparesis, pseudobulbar palsy TI: hyposignal pons 6 months
bilateral cerebellar syndrome T2: HS L internal capsule + basal ganglia + pons

19 Headache, tetraparesis, pseudobulbar palsy Normal Ilmonths
dementia, bilateral cerebellar syndrome

20 Headache, tetraparesis, pseudobulbar palsy Ti: normal 6 weeks
bilateral cerebellar syndrome T2: HS L basal ganglia + midbrain + pons
RM+ VII + LVI palsy

21 Headache, R hemiparesis, L VI palsy Ti: normal 4 months
T2: HS R cerebral peduncle + pons + medulla

22 Headache, L hemiparesis Ti: hyposignal pons 18 months
cerebellar ataxia T2: HS bilateral corona radiata + pons

23 Headache, tetraparesis Ti: hyposignal bilateral corona radiata 2 years
L cerebellar syndrome T2: HS bilateral corona radiata + parietal cortex +

L internal capsule + basal ganglia + periventricular
24 Headache, L Hemiparesis TI: normal 7 months

T2: HS periventricular + bilateral parietal cortex

R = right; L = left; HS = hypersignal; Ti = TI weighted slices; T2 = T2 weighted slices.
*Patient with a history of CVT 3 years before (superior sagittal and transverse sinus are normal); delay = delay between
neurological symptoms and performance ofMRI
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Figure 3 CNS involvement (case 16). Axial T2
weighted image (TR = 2000, TE = 40) shows foci of high
signal intensity in the white matter (arrows).

treatment. No change of the lesions was
observed.

In a patient seen 13 years after the onset of
the neurological symptoms (case 10), the
MRI scan was normal.

Figure 4 CNS involvement (case 23). Axial T2
weighted image (TR = 2000, TE = 40) shows multiple
bilateralfoci of high signal intensity involving the
periventricular white matter (arrowheads).

Figure 5 CNS involvement (case 18). Axial T2
weighted image (TR = 2000, TE = 40) shows high signal
intensity in the left pyramidal tract (arrows).

PATIENTS WITH ISOLATED HEADACHE
(CASES 25-31)
Isolated headache, without neurological
symptoms or papilloedema, was observed in
seven patients. Three had CSF pleiocytosis
(lymphocytes 28 x 106/1 10-60): CT scan
and MRI were normal. Four patients presen-
ted with chronic intermittent headache for 10
months to five years. MRI was normal in
three. In one patient, a small hyperintense
signal was noticed in the left frontal lobe but
no neurological symptom appeared during
one year of follow up.

Figure 6 CNS involvement (case 14), sagittal Tl
weighted image (TR = 540, TE = 10) shows a large
hyposignal in the pons (arrow).
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Figure 7 CNS
involvement (case 20).
Axial T2 weighted image
(TR = 2000, TE = 40)
shows high signal intensity
in the right part of the pons
(arrow).

Discussion
BD, originally described as a syndrome of
aphthous stomatitis, genital ulceration, and
uveitis, is now recognised as a systemic vas-
culitis. 178 In retrospective studies neurologi-
cal involvement occurs in 10-50% of cases.5 17
In a recent Turkish prospective study,
Serdaroglu et al estimate the incidence at
5.3%.19 It is the presenting symptom in up to
5% of cases.202' Neurological manifestations
of BD can be divided into three categories21:
CVT, CNS involvement, and isolated
headache.
CVT is observed in 35% of patients with

neurological manifestations.5 Conventional
angiography is still required for diagnosis22
but MRI has been shown to be a safe and
reliable technique in the diagnosis of dural
sinus thrombosis.42325 In this series clinical
features and imaging are similar to those of
patients with CVT of other origin.22 Isolated
IH is the usual presentation. Occlusion of
several sinuses (including the SSS) is fre-
quent.1419 21 2631 MRI shows direct signs of
thrombosis. On Ti weighted slices hypersig-
nals of the occluded sinus have been reported
during the first 15 days of evolution.2324 On
T2 weighted sequences, abnormal high signal
intensity within the affected dural sinuses is
observed a few weeks after thrombosis. In
pure cortical venous thrombosis or deep cere-
bral venous thrombosis, the use of contrast
agents should be emphasised. More recently,
MR angiography has proved helpful in identi-
fying thrombosis with a good correlation with
conventional angiography.'2 Follow up with
MRI can demonstrate recanalisation of the
occluded sinus and can be used to monitor
anticoagulant therapy.33
CNS involvement is a severe and devastat-

ing manifestation of BD. CT scan may be
abnormal in patients with neurological
involvement from BD20 34-36 but fails to
demonstrate small infarcts. Indeed, MRI is
much more sensitive than CT scan.421 When
CT scan is normal despite neurological symp-
toms MRI can reveal abnormal signals. When
lesions are seen on CT scan, they are larger
and more widespread on MRI.7 9 3"0 The
results of our study are consistent with a pat-
tern suggestive of BD.

1 Lesions are usually multiple small foci
of high intensity on T2 weighted sequences.
They are usually extensive, confluent and dis-
tributed over white matter without predilec-
tion for the periventricular regions.4'

2 The lesions are within the white matter
(70%), the brainstem (60%), the basal gan-
glia and the thalamus (40%).

3 Isolated lesions of the cerebral hemi-
spheres can be observed.

4 Lesions of the brainstem are rarely iso-
lated and usually involve the pons.

5 Neurological symptoms are generally
correlated with radiological findings as previ-
ously reported.2' Hypointensity on Ti and
hyperintensity on T2 weighted images can be
observed on MRI. When CT scan is normal
despite neurological symptoms, MRI can
reveal abnormal signals; however, the lesions
are more extensive than clinically expected.
MRI lesions occur with the same anatomical
distribution as the pathological lesions related
to vasculitis.9 This vasculitis consists of dis-
seminated meningoencephalitis with perivas-
cular cell infiltration, infarction with small
necrotic areas surrounding blood vessels,
haemorrhage, loss of myelinated fibres, and
gliosis.9123742 However, the MRI findings are
not specific to BD and can be observed in
other vasculitis of the CNS such as systemic
lupus erythematosus'2; but involvement of the
brainstem is rarely observed in systemic lupus
erythematosus.4344 BD is also considered in
the differential diagnosis of multiple sclerosis
(MS) when neurological features are seen in
isolation.'2 The most striking MRI findings
are multiple irregular and extensive periven-
tricular lesions.254546 Nevertheless to differen-
tiate MS from BD on the basis of MRI is
difficult. In our experience some features are
in favour of BD: MR involvement of basal
ganglia and thalamus; the absence of periven-
tricular predominance of the white matter
lesions; and the involvement of the pons
where hypersignals are mostly observed in the
centre part. This is the opposite to MS,
where lesions of the brainstem involve the
floor of the fourth ventricle and the middle
cerebellar peduncles. It must be emphasised
that both diseases are diagnosed on a clinical
basis. In vasculitis the periventricular changes
are often rather mild, hemisphere lesions can
be disclosed without periventricular changes,
and involvement of grey matter is frequent. 12

Clinical and radiological correlations have
been shown4' and resolution of abnormal
signals on MRI after treatment has been
demonstrated and correlated with clinical
improvement.7 11214347 It has been postulated
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that at an early stage of the disease, reversibil-
ity of MR lesions in BD may reflect a
reversible breakdown in the blood-brain bar-
rier rather than gliosis or infarction.47 We did
not observe such imaging reversibility on the
two MRIs that we performed on follow up. In
patients with isolated headache, MRI was
normal in all cases but one. In one case a very
small lesion was noticed on MRI and was
clinically asymptomatic on follow up without.
therapy. Nevertheless, it has been suggested
that headache17 could herald CNS involve-
ment.

In conclusion, MRI is a sensitive and reli-
able procedure in BD with neurological
involvement. It can be an alternative to cere-
bral angiography to diagnose and monitor
therapy of cerebral venous thrombosis.

In CNS involvement, MRI is sensitive for
the early detection of the lesions. A pattern of
lesions evocative of BD can be recognised,
especially when the pons is- involved.
Correlations between neurological symptoms
and MRI lesions can be drawn but the lesions
are often larger and more widespread than
clinically expected. Further studies with con-
secutive MRI are necessary to appreciate the
effects of treatment on abnormal imaging.

In case of isolated headache, MR helps to
rule out neurological involvement, but the
abnormalities can be seen in asymptomatic
patients.

We are grateful to John Caviness (MD) for his kind assistance
and suggestions.
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