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ABSTRACT
Objective. The aim of this study was to
determine the long term clinical course
and prognosis of subclinical (‘silent’)
neurological involvement in Behçet’s
disease (BD).
Methods. We included patients with
BD who did not have any neurological
complaints other than headache, dizi-
ness or other non-specific complaints,
that showed abnormal neurological
findings (Silent Group). We compared
these patients with the patients with
overt parenchymal neuro-Behçet’s dis-
ease (Overt Group). Cases with at least
8 years of follow-up were included.
Results. There were 22 patients in the
Silent Group (15M, 7F), with a mean
follow-up of 12.8 ± 4 years. Magnetic
resonance imaging was abnormal in 8
of 21 patients, while neuropsychologi-
cal testing revealed mild abnormalities
in 15 of 20 patients. During the follow
up period, 3 patients of the Silent
Group had 4 overt neurological at-
tacks. In the last visit, 21 patients were
independent, while one that had previ-
ously developed overt neurological
attack was deceased. The Overt Group
consisted of 51 patients (45M, 6F). In
the Overt Group the ratio of males was
higher, nearing a marginal significance
(p = 0.051); whereas age at onset of
BD, and frequency of other organ man-
ifestations of BD were not different. In
the Overt Group at the final visit, 19
patients were independent (37%),
while the remaining were either depen-
dent to others, or deceased, which was
significantly higher when compared to
the Silent Group (p = 0.005).
Conclusion. Silent neurological in-
volvement in BD seems to represent a
milder form of the disease, since the
mortality and disability rate in this
group is significantly low.

Introduction
Behçet’s disease (BD), first described
in 1937 as a disease characterized by
recurrent uveitis, oral aphts and genital

ulcers (1), is a multisystemic inflam-
matory disorder with unknown etiolo-
gy. It is more common among males,
and this male predominance becomes
further pronounced when there is any
serious organ involvement (2, 3).
Neurological manifestations may occur
in about 5% of BD patients (4), which
is generally confined to central nervous
system (CNS). Mainly two patterns of
CNS involvement may be seen. Par-
enchymal CNS involvement is the
more common form usually involving
brainstem, or occasionally spinal cord.
Although motor and cognitive signs
predominate the clinical picture, brain-
stem signs, sphyncteric dysfunction,
pyramidocerebellar syndrome and sen-
sory findings may also be found (5).
Onset is usually with a subacutely
evolving attack followed by remission
with or without sequelae. After the
attack(s) some of the cases show a slow
progression (secondary progressive
course). In a minority of the cases,
there is an insidious onset without any
clear-cut attack, showing a slow but
continuous progression (primary pro-
gressive course) (5-7). An attack of
parenchymal involvement is usually
accompanied by cerebrospinal fluid
(CSF) pleocytosis, and shows a typical
magnetic resonance imaging (MRI)
finding with a brainstem lesion extend-
ing to diencephalic structures, or to
basal ganglia region (8). The large le-
sion seen during an attack tends to
become smaller or may disappear dur-
ing follow-up (8). Although less fre-
quently, subcortical and periventricular
white matter lesions may also be seen
(9). On the other hand, non-parenchy-
mal CNS involvement mainly repre-
sents CNS findings due to major vascu-
lar involvement. More commonly, in-
creased intracranial pressure is encoun-
tered due to venous sinus thrombosis.
In this setting cranial MRI usually does
not reveal any parenchymal abnormali-
ties, and CSF is usually normal other
than high pressure. Less frequently,

Silent neurological involvement in Behçet’s disease

N. Yesilot*, M. Shehu*, O. Oktem-Tanor, P. Serdaroglu, G. Akman-Demir



Si
le

nt
ne

ur
ol

og
ic

al
in

vo
lv

em
en

t
in

B
D

/N
.Y

es
ilo

t
et

al
.

S-
66

st
ro

ke
-l

ik
e

sy
nd

ro
m

es
re

la
te

d
to

ce
re

-
br

al
ar

te
ri

al
in

vo
lv

em
en

t,
or

as
ep

ti
c

m
en

in
gi

ti
s

m
ay

be
se

en
(5

,
10

-1
2)

.
Pa

re
nc

hy
m

al
in

vo
lv

em
en

t
im

pl
ie

s
si

g-
ni

fi
ca

nt
ly

w
or

se
pr

og
no

si
s

w
he

n
co

m
-

pa
re

d
to

no
n-

pa
re

nc
hy

m
al

in
vo

lv
em

en
t

(5
).

O
th

er
po

or
pr

og
no

st
ic

si
gn

s
in

-
cl

ud
e

ab
no

rm
al

C
SF

fi
nd

in
gs

du
ri

ng
an

at
ta

ck
,a

s
w

el
la

s
re

pe
at

ed
ne

ur
ol

og
ic

al
at

ta
ck

s,
in

co
m

pl
et

e
re

co
ve

ry
,

or
pr

o-
gr

es
si

ve
co

ur
se

(5
-7

).
A

n
au

to
ps

y
se

ri
es

in
Ja

pa
n

re
ve

al
ed

34
%

ne
ur

ol
og

ic
al

in
vo

lv
em

en
t

(1
3)

,
w

hi
ch

is
al

m
os

t
3.

5
tim

es
hi

gh
er

th
an

th
e

cl
in

ic
al

in
vo

lv
em

en
t

re
po

rt
ed

in
th

at
ar

ea
w

hi
ch

is
ar

ou
nd

10
%

(1
4)

;
th

is
m

ay
im

pl
y

th
at

so
m

e
pa

tie
nt

s
w

ith
B

D
m

ig
ht

ha
ve

su
bc

lin
ic

al
ne

ur
ol

og
i-

ca
l

in
vo

lv
em

en
t.

In
fa

ct
,

th
er

e
ha

ve
be

en
se

ve
ra

l
st

ud
ie

s
m

en
ti

on
in

g
‘s

il
en

t’
ne

ur
ol

og
ic

in
vo

lv
em

en
t

in
B

eh
çe

t’s
di

se
as

e
(4

,5
,1

4)
.I

n
th

es
e

re
-

po
rt

s
th

e
pa

tie
nt

s
w

ith
“s

ile
nt

”
in

vo
lv

e-
m

en
t

do
no

t
ha

ve
an

y
sp

ec
if

ic
ne

ur
o-

lo
gi

ca
l

co
m

pl
ai

nt
s,

bu
t

ne
ur

ol
og

ic
al

ex
am

in
at

io
n

re
ve

al
s

ab
no

rm
al

fi
nd

-
in

gs
,

H
ow

ev
er

,
cl

in
ic

al
si

gn
if

ic
an

ce
an

d
im

pl
ic

at
io

ns
of

‘s
ile

nt
’

ne
ur

ol
og

i-
ca

l
in

vo
lv

em
en

t
in

B
D

ar
e

no
t

ye
t

es
-

ta
bl

is
he

d.
Si

nc
e

ne
ur

ol
og

ic
al

in
vo

lv
e-

m
en

to
f

B
D

is
im

po
rt

an
td

ue
to

its
de

v-
as

ta
tin

g
m

an
if

es
ta

tio
ns

,w
hi

ch
ur

ge
th

e
cl

in
ic

ia
n

to
in

st
itu

te
re

le
va

nt
tr

ea
tm

en
t

as
ea

rl
y

as
po

ss
ib

le
,t

he
cl

in
ic

al
im

po
r-

ta
nc

e
of

si
le

nt
ne

ur
ol

og
ic

al
in

vo
lv

e-
m

en
t

ne
ed

s
to

be
el

uc
id

at
ed

.T
he

re
fo

re
w

e
co

nd
uc

te
d

th
is

st
ud

y
to

de
te

rm
in

e
th

e
lo

ng
te

rm
cl

in
ic

al
co

ur
se

an
d

ou
t-

co
m

e
of

th
e

pa
tie

nt
s

w
ith

si
le

nt
ne

ur
o-

lo
gi

ca
l

in
vo

lv
em

en
t

w
ith

in
ou

r
ne

ur
o-

B
eh

çe
t’s

di
se

as
e

se
ri

es
in

co
m

pa
ri

so
n

to
th

os
e

w
ith

ov
er

tp
ar

en
ch

ym
al

ne
ur

o-
lo

gi
ca

li
nv

ol
ve

m
en

t.

P
at

ie
nt

s
an

d
m

et
ho

ds
W

e
in

cl
ud

ed
ca

se
s

w
ith

B
D

,
fu

lf
ill

in
g

In
te

rn
at

io
na

l
St

ud
y

G
ro

up
C

ri
te

ri
a

fo
r

B
D

(1
5)

,
th

at
w

er
e

di
ag

no
se

d
w

it
h

“s
ile

nt
ne

ur
ol

og
ic

al
in

vo
lv

em
en

t”
at

ou
r

de
pa

rt
m

en
t.

Si
le

nt
ne

ur
ol

og
ic

al
in

vo
lv

e-
m

en
t

w
as

de
fi

ne
d

as
pa

tie
nt

s
w

ith
ou

t
an

y
co

m
pl

ai
nt

s
ot

he
r

th
an

pr
im

ar
y

he
ad

ac
he

di
so

rd
er

s
su

ch
as

m
ig

ra
in

e
or

te
ns

io
n

ty
pe

he
ad

ac
he

,a
nd

no
n-

sp
ec

if
ic

co
m

pl
ai

nt
s

su
ch

as
di

zz
in

es
s,

fa
tig

ue
,o

r
m

oo
d

ch
an

ge
s,

bu
t

w
ho

sh
ow

ed
ab

no
r-

m
al

fi
nd

in
gs

in
in

it
ia

l
ne

ur
ol

og
ic

al

ex
am

in
at

io
n

(s
uc

h
as

,s
lig

ht
/a

sy
m

m
et

ri
c

w
ea

kn
es

s,
se

ns
or

ia
l

de
fi

ci
ts

,
as

ym
m

et
-

ri
c

an
d/

or
en

ha
nc

ed
D

T
R

’s
,

B
ab

in
sk

i’s
or

H
of

fm
an

n’
s

si
gn

,
sp

hi
nc

te
ri

c
ab

no
r-

m
al

iti
es

),
an

d/
or

ab
no

rm
al

fi
nd

in
gs

in
at

le
as

t
tw

o
ev

al
ua

tio
ns

in
cl

ud
in

g
M

R
I,

ne
ur

op
sy

ch
ol

og
ic

al
te

st
in

g
(N

P
T

),
ev

ok
ed

po
te

nt
ia

l
(E

P)
st

ud
ie

s
an

d
C

SF
an

al
ys

is
.A

ny
ov

er
t

ne
ur

ol
og

ic
al

di
st

ur
-

ba
nc

e
la

st
in

g
m

or
e

th
an

24
h.

is
de

fi
ne

d
as

an
at

ta
ck

(8
).

T
hi

s
st

ud
y

is
a

pa
rt

ly
re

tr
os

pe
ct

iv
e,

an
d

pa
rt

ly
a

ca
se

co
nt

ro
ls

tu
dy

.I
n

19
97

,o
ur

ne
ur

o-
B

eh
çe

t’s
da

ta
ba

se
w

as
sc

re
en

ed
re

tr
os

pe
ct

iv
el

y
to

id
en

tif
y

pa
tie

nt
s

qu
al

-
if

yi
ng

fo
r

th
e

de
fi

ni
tio

n
of

si
le

nt
ne

u-
ro

lo
gi

ca
l

in
vo

lv
em

en
t

w
ith

at
le

as
t

3
ye

ar
s

of
fo

llo
w

-u
p,

an
d

28
pa

tie
nt

s
w

er
e

fo
un

d.
Pa

tie
nt

s
w

ith
an

y
hi

st
or

y
of

pe
ri

-
na

ta
lb

ra
in

in
ju

ry
,p

re
vi

ou
s

he
ad

tr
au

m
a

or
an

y
ot

he
r

di
se

as
e

th
at

co
ul

d
ha

ve
ca

us
ed

ab
no

rm
al

fi
nd

in
gs

on
ne

ur
ol

og
i-

ca
le

xa
m

in
at

io
n

w
er

e
ex

cl
ud

ed
.A

m
on

g
th

os
e

28
pa

tie
nt

s,
6

co
ul

d
no

tb
e

re
ac

he
d

or
re

fu
se

d
to

pa
rt

ic
ip

at
e;

th
er

ef
or

e
22

pa
tie

nt
s

w
er

e
ev

al
ua

te
d.

B
es

id
es

ne
ur

o-
lo

gi
ca

l
ex

am
in

at
io

n,
al

l
pa

tie
nt

s
w

er
e

se
nt

fo
r

a
cr

an
ia

l
M

R
I

sc
an

(i
n

va
ri

ou
s

sc
an

ne
rs

w
ith

di
ff

er
en

tm
ag

ne
tic

po
w

er
,

w
ith

ax
ia

lT
1,

T
2,

an
d

pr
ot

on
w

ei
gh

te
d

se
qu

en
ce

s)
,a

nd
N

PT
w

ith
an

ex
te

ns
iv

e

ba
tte

ry
,

as
de

fi
ne

d
in

a
pr

ev
io

us
st

ud
y

(1
7)

.A
dd

iti
on

al
ly

E
P

an
d

C
SF

an
al

ys
is

w
er

e
pe

rf
or

m
ed

w
he

ne
ve

r
po

ss
ib

le
.A

ll
pa

tie
nt

s
co

nt
in

ue
d

th
ei

r
ro

ut
in

e
ou

tp
a-

tie
nt

vi
si

ts
,a

nd
w

er
e

ca
lle

d
an

d
in

vi
te

d
fo

r
a

fi
na

l
ne

ur
ol

og
ic

al
ex

am
in

at
io

n
in

M
ay

20
04

,a
nd

th
os

e
w

ho
de

cl
in

ed
th

at
vi

si
t

w
er

e
in

te
rv

ie
w

ed
by

ph
on

e
co

n-
ce

rn
in

g
th

ei
r

fi
na

lh
ea

lth
st

at
us

.A
m

on
g

th
e

in
iti

al
22

pa
tie

nt
s,

8
pa

tie
nt

s
w

er
e

re
ex

am
in

ed
in

20
04

an
d

13
pa

ti
en

ts
w

er
e

in
te

rv
ie

w
ed

by
ph

on
e;

on
ly

on
e

pa
tie

nt
co

ul
d

no
t

be
co

nt
ac

te
d,

bu
t

ha
d

14
ye

ar
s

of
fo

llo
w

-u
p.

T
he

re
fo

re
,

on
ly

th
os

e
ca

se
s

w
ith

at
le

as
t

8
ye

ar
s

of
fo

l-
lo

w
up

w
er

e
in

cl
ud

ed
.

D
at

a
of

th
e

Si
le

nt
G

ro
up

w
er

e
co

m
-

pa
re

d
to

th
e

da
ta

of
pa

tie
nt

gr
ou

p
w

ith
ov

er
t

pa
re

nc
hy

m
al

ne
ur

ol
og

ic
al

in
-

vo
lv

em
en

t(
O

ve
rt

G
ro

up
)

w
ho

al
so

ha
d

be
en

fo
llo

w
ed

up
fo

r
at

le
as

t
8

ye
ar

s.
T

ho
se

pa
ti

en
ts

w
ho

di
ed

w
it

hi
n

th
is

pe
ri

od
w

er
e

al
so

in
cl

ud
ed

.
Fo

r
st

at
is

ti-
ca

l
an

al
ys

is
,

fo
r

no
n

pa
ra

m
et

ri
c-

co
m

-
pa

ri
so

ns
ch

i
sq

ua
re

or
Fi

sh
er

’s
ex

ac
t

te
st

,
an

d
fo

r
pa

ra
m

et
ri

c
co

m
pa

ri
so

ns
St

ud
en

t’s
tt

es
tw

er
e

us
ed

.

R
es

ul
ts

T
he

re
w

er
e

77
4

pa
tie

nt
s

w
ith

B
D

re
gi

s-
te

re
d

at
Is

ta
nb

ul
Fa

cu
lty

of
M

ed
ic

in
e

Ta
bl

e
I.

C
lin

ic
al

ch
ar

ac
te

ri
st

ic
s.

Si
le

nt
G

ro
up

O
ve

rt
G

ro
up

p

M
al

e:
Fe

m
al

e
15

:7
45

:6
=

0.
05

1
M

ea
n

ag
e

at
re

fe
rr

al
31

.7
±

7.
4

34
.2

±
8.

9
N

S
M

ea
n

ag
e

at
n-

B
D

di
ag

no
si

s
33

.9
±

8.
7

33
.1

±
8.

7
N

S
M

ea
n

n-
B

D
du

ra
tio

n
(m

on
th

)
13

7.
8

±
46

.9
11

4.
2

±
2.

8
N

S
N

um
be

r
of

vi
si

ts
du

ri
ng

fo
llo

w
-u

p
9.

0
±

8.
5

12
.2

±
7.

1
N

S

Fi
na

ld
is

ab
ili

ty
st

at
us

In
de

pe
nd

en
t

21
(9

5%
)

19
(3

7%
)

<
0.

01
*

D
ep

en
de

nt
0

13
(2

6%
)

D
ea

d
1

(5
%

)
19

(3
7%

)

M
R

I
N

or
m

al
13

7
<

0.
01

**
Pe

ri
ve

nt
ri

cu
la

r
W

M
6

5
<

0.
01

**
*

B
ra

in
st

em
/a

nd
/o

r
ba

sa
lg

an
gl

ia
2

19

N
PT N

or
m

al
2

1
M

ild
12

4
M

od
er

at
e/

se
ve

re
6

22
<

0.
01

**
**

n-
B

D
:

ne
ur

o
B

eh
ce

t’s
di

se
as

e,
M

R
I:

m
ag

ne
tic

re
so

na
nc

e
im

ag
in

g,
W

M
:

w
hi

te
m

at
te

r,
PT

:
ne

ur
op

sy
-

ch
ol

og
ic

al
te

st
in

g.
*I

nd
ep

en
de

nt
ve

rs
us

de
ad

or
de

pe
nd

en
t;

**
no

rm
al

ve
rs

us
ab

no
rm

al
;

**
*p

er
iv

en
tr

ic
ul

ar
w

hi
te

m
at

te
r

ve
rs

us
br

ai
ns

te
m

/a
nd

/o
r

ba
sa

lg
an

gl
ia

;*
**

*n
or

m
al

/m
ild

ve
rs

us
m

od
er

at
e/

se
ve

re
.



Si
le

nt
ne

ur
ol

og
ic

al
in

vo
lv

em
en

t
in

B
D

/N
.Y

es
ilo

t
et

al
.

S-
67

N
eu

ro
lo

gy
D

ep
ar

tm
en

t
si

nc
e

19
84

un
til

M
ay

20
04

,
an

d
27

0
of

th
es

e
pa

-
tie

nt
s

ha
d

ne
ur

o-
B

eh
çe

t’s
di

se
as

e.
O

f
th

es
e

27
0

ne
ur

o-
B

eh
çe

t’s
pa

tie
nt

s
28

fu
lf

ill
ed

th
e

ab
ov

e-
m

en
tio

ne
d

cr
ite

ri
a

fo
r

si
le

nt
ne

ur
ol

og
ic

al
in

vo
lv

em
en

t.
A

m
on

gs
t

th
es

e
28

pa
ti

en
ts

22
(1

5
m

al
es

,
7

fe
m

al
es

)
pa

tie
nt

s
ac

ce
pt

ed
to

at
te

nd
th

e
st

ud
y

in
19

97
,

an
d

w
er

e
ca

lle
d

ba
ck

in
20

04
.O

ft
he

24
8

re
m

ai
n-

in
g

ca
se

s
19

1
ha

d
pa

re
nc

hy
m

al
C

N
S

in
vo

lv
em

en
t,

am
on

g
w

hi
ch

32
ha

d
m

or
e

th
an

8
ye

ar
s

of
fo

llo
w

up
an

d
19

th
at

w
er

e
de

ce
as

ed
ad

di
ng

up
to

51
(4

5
m

al
es

,
6

fe
m

al
es

)
w

hi
ch

co
ns

is
te

d
th

e
O

ve
rt

G
ro

up
.

D
em

og
ra

ph
ic

pa
ra

m
et

er
s

of
th

e
tw

o
gr

ou
ps

ar
e

lis
te

d
in

Ta
bl

e
I.

T
he

m
ea

n
ag

e
at

re
fe

rr
al

,
m

ea
n

ag
e

at
ne

ur
o-

B
eh

çe
t’

s
di

se
as

e
di

ag
no

si
s,

ne
ur

o-
B

eh
çe

t’s
di

se
as

e
du

ra
tio

n
w

er
e

no
ts

ig
-

ni
fi

ca
nt

ly
di

ff
er

en
t

be
tw

ee
n

th
e

tw
o

gr
ou

ps
,

as
w

el
l

as
th

e
di

st
ri

bu
tio

n
of

ot
he

r
or

ga
n

in
vo

lv
em

en
ts

.I
n

th
e

O
ve

rt
G

ro
up

th
e

ra
tio

of
m

al
es

to
fe

m
al

es
w

as
hi

gh
er

(7
.5

:1
ve

rs
us

2:
1)

,
ne

ar
in

g
a

m
ar

gi
na

ls
ig

ni
fi

ca
nc

e
(p

=
0.

05
1)

.
D

ur
in

g
th

e
fo

llo
w

up
pe

ri
od

3
pa

tie
nt

s
in

th
e

Si
le

nt
G

ro
up

ex
pe

ri
en

ce
d

4
ov

er
t

ne
ur

ol
og

ic
al

at
ta

ck
s,

1
to

12
ye

ar
s

af
te

r
th

e
re

co
gn

iti
on

of
si

le
nt

ne
ur

ol
og

ic
al

in
vo

lv
em

en
t.

A
m

on
g

th
es

e,
2

pa
tie

nt
s

ha
d

a
br

ai
ns

te
m

at
ta

ck
,a

nd
on

e
pa

tie
nt

ha
d

tw
o

at
ta

ck
s

in
vo

lv
in

g
th

e
sp

in
al

co
rd

.I
n

th
e

ov
er

tg
ro

up
47

pa
tie

nt
s

ha
d

10
1

ov
er

t
ne

ur
ol

og
ic

al
at

ta
ck

s,
30

of
w

hi
ch

sh
ow

ed
se

co
nd

ar
y

pr
og

re
ss

iv
e

co
ur

se
,

w
hi

le
4

ha
d

pr
im

ar
y

pr
og

re
s-

si
ve

co
ur

se
fr

om
th

e
on

se
t.

In
iti

al
ne

ur
ol

og
ic

al
ex

am
in

at
io

n
fi

nd
-

in
gs

re
ve

al
ed

m
os

tly
py

ra
m

id
al

si
gn

s
in

th
e

Si
le

nt
G

ro
up

su
ch

as
de

ep
te

nd
on

re
fl

ex
as

ym
m

et
ry

or
hy

pe
ra

ct
iv

it
y

in
14

pa
ti

en
ts

,
m

il
d

he
m

ip
ar

es
is

in
10

pa
ti

en
ts

,
po

st
ur

in
g

in
11

pa
ti

en
ts

,
B

ab
in

sk
i’

s
or

H
of

fm
an

’s
si

gn
in

6
pa

ti
en

ts
,

sp
hi

nt
er

ic
dy

sf
un

ct
io

n
in

1
pa

tie
nt

.D
ur

in
g

fo
llo

w
-u

p,
tw

o
pa

tie
nt

s
w

ith
ou

t
ov

er
t

di
se

as
e,

de
ve

lo
pe

d
m

ild
sp

hi
nc

te
ri

c
dy

sf
un

ct
io

n,
an

d
on

e
pa

-
tie

nt
co

m
pl

ai
ne

d
of

im
po

te
nc

e.
O

f
th

e
3

pa
ti

en
ts

w
ho

ex
pe

ri
en

ce
d

ov
er

t
at

ta
ck

s,
on

e
ha

d
m

ild
ga

it
at

ax
ia

ev
i-

de
nt

on
ta

nd
em

w
al

ki
ng

an
d

im
po

-
te

nc
e,

on
e

ha
d

m
ild

pa
ra

pa
re

si
s

w
ith

se
ns

or
y

le
ve

l,
an

d
th

e
la

st
on

e
ha

d
dy

sa
rt

hr
ia

,
V

It
h

cr
an

ia
l

ne
rv

e
pa

re
si

s,

dy
sp

ha
gi

a
an

d
at

ax
ia

.O
f

th
e

pa
tie

nt
s

in
th

e
O

ve
rt

G
ro

up
49

ha
d

py
ra

m
id

al
si

gn
s,

31
ha

d
he

m
i-

/q
ua

dr
ip

ar
es

is
,

24
ha

d
br

ai
n

st
em

si
gn

s
an

d
22

ha
d

py
ra

-
m

id
oc

er
eb

el
la

r
si

gn
s.

A
t

th
e

fi
na

l
vi

si
t,

21
pa

ti
en

ts
in

th
e

Si
le

nt
G

ro
up

(9
5%

)
w

er
e

in
de

pe
nd

en
t

co
nc

er
ni

ng
bo

th
m

ot
or

an
d

co
gn

iti
ve

fu
nc

ti
on

s
ac

co
rd

in
g

to
ou

r
di

sa
bi

li
ty

sc
al

e
(5

).
O

nl
y

on
e

pa
tie

nt
w

ho
ha

d
an

ov
er

t
br

ai
ns

te
m

at
ta

ck
12

ye
ar

s
af

te
r

hi
s

ad
m

is
si

on
w

as
de

ce
as

ed
du

e
to

se
ve

re
di

se
as

e
co

ur
se

an
d

in
fe

ct
io

n
af

te
r

a
fu

rt
he

r
2

ye
ar

s.
In

th
e

O
ve

rt
G

ro
up

19
pa

ti
en

ts
w

er
e

in
de

pe
nd

en
t

(3
7%

),
13

pa
ti

en
ts

w
er

e
de

pe
nd

en
t

co
nc

er
ni

ng
m

ot
or

an
d/

or
co

gn
it

iv
e

fu
nc

ti
on

an
d

19
pa

ti
en

ts
w

er
e

de
-

ce
as

ed
.

T
he

ra
tio

of
de

pe
nd

en
t

or
de

-
ce

as
ed

pa
tie

nt
s

w
as

si
gn

if
ic

an
tly

hi
gh

-
er

in
th

e
O

ve
rt

G
ro

up
(P

<
0.

00
01

)
(T

ab
le

I)
.T

he
on

ly
de

ce
as

ed
pa

tie
nt

in
th

e
Si

le
nt

G
ro

up
ha

d
17

9.
5

m
on

th
s

of
ne

ur
o-

B
eh

çe
t’s

di
se

as
e

du
ra

tio
n.

T
hi

s
w

as
m

uc
h

lo
ng

er
th

an
th

e
m

ea
n

ne
ur

o-

B
eh

çe
t’

s
di

se
as

e
du

ra
ti

on
w

hi
ch

w
as

66
.5

m
on

th
s

in
th

e
de

ce
as

ed
pa

tie
nt

s
of

th
e

O
ve

rt
G

ro
up

.

M
R

I
A

tl
ea

st
on

e
M

R
I

sc
an

w
as

av
ai

la
bl

e
in

21
of

th
e

Si
le

nt
G

ro
up

,
w

hi
le

12
pa

-
tie

nt
s

ha
d

m
or

e
th

an
on

e
M

R
I

sc
an

s.
T

he
re

w
er

e
ab

no
rm

al
fi

nd
in

gs
in

8
pa

-
tie

nt
s

(3
8%

),
w

he
re

as
13

pa
tie

nt
s

(6
2%

)
ha

d
no

rm
al

M
R

I
sc

an
s.

Se
ve

n
of

th
e

8
ab

no
rm

al
M

R
I’

s
w

er
e

pe
rf

or
m

ed
be

-
fo

re
an

y
ne

ur
ol

og
ic

al
at

ta
ck

.
L

es
io

ns
w

er
e

pr
ed

om
in

an
tly

in
th

e
he

m
is

ph
er

ic
w

hi
te

m
at

te
r

in
6

of
th

e
8

ab
no

rm
al

sc
an

s
(7

5%
)

(F
ig

.
1)

.
In

1
pa

tie
nt

w
ho

la
te

r
ha

d
ov

er
t

ne
ur

ol
og

ic
al

at
ta

ck
s

th
er

e
w

er
e

br
ai

ns
te

m
le

si
on

s
(F

ig
s.

2)
in

th
e

sc
an

s
be

fo
re

an
y

ne
ur

ol
og

ic
al

at
ta

ck
,w

hi
le

in
th

e
se

co
nd

pa
tie

nt
th

er
e

w
er

e
on

ly
w

hi
te

m
at

te
r

le
si

on
s

an
d

th
e

th
ir

d
pa

tie
nt

di
d

no
t

ha
ve

an
M

R
I

sc
an

pe
rf

or
m

ed
be

fo
re

ex
pe

ri
en

ci
ng

an
ov

-
er

t
at

ta
ck

.I
n

th
os

e
3

pa
tie

nt
s

w
ho

la
te

r
ha

d
an

at
ta

ck
,

co
nt

ro
l

M
R

I’
s

af
te

r
th

e

F
ig

.1
.M

R
I

sh
ow

s
bi

la
te

ra
l

pe
ri

ve
nt

ri
cu

la
r

w
hi

te
m

at
te

r
le

si
on

s,
in

a
pa

tie
nt

fr
om

th
e

Si
le

nt
G

ro
up

w
ho

ha
s

no
th

ad
an

y
ov

er
tn

-B
D

at
ta

ck
s.

F
ig

.2
.M

R
I

sc
an

of
a

pa
tie

nt
w

ho
su

bs
eq

ue
nt

ly
de

ve
lo

pe
d

a
sp

in
al

co
rd

at
ta

ck
,a

tt
he

in
iti

al
si

le
nt

ne
u-

ro
lo

gi
ca

li
nv

ol
ve

m
en

tp
er

io
d,

th
at

sh
ow

s
a

T
2

hy
pe

ri
nt

en
se

le
si

on
in

th
e

ri
gh

tp
on

to
bu

lb
ar

re
gi

on
.



Si
le

nt
ne

ur
ol

og
ic

al
in

vo
lv

em
en

t
in

B
D

/N
.Y

es
ilo

t
et

al
.

S-
68

re
so

lu
tio

n
of

th
e

at
ta

ck
sh

ow
ed

th
at

th
e

le
si

on
ha

d
re

gr
es

se
d,

w
ith

br
ai

ns
te

m
at

-
ro

ph
y

an
d

en
la

rg
em

en
to

ft
he

II
Ir

d
ve

n-
tr

ic
le

in
on

e.
Tw

o
ot

he
r

pa
tie

nt
s,

w
ho

ne
ve

rh
ad

an
y

ne
ur

ol
og

ic
al

at
ta

ck
s,

di
s-

cl
os

ed
ad

di
tio

na
l

w
hi

te
m

at
te

r
le

si
on

s
in

th
ei

r
re

pe
at

M
R

I’
s.

O
n

th
e

ot
he

r
ha

nd
,

th
e

pa
tie

nt
s

in
th

e
O

ve
rt

G
ro

up
m

os
tl

y
ha

d
br

ai
ns

te
m

le
si

on
s

(4
8%

)
ex

te
nd

in
g

to
th

e
di

en
ce

ph
al

ic
st

ru
c-

tu
re

s,
is

ol
at

ed
br

ai
ns

te
m

or
ba

sa
l

ga
n-

gl
ia

le
si

on
s

(1
3%

)
an

d
pe

ri
ve

nt
ri

cu
la

r
w

hi
te

m
at

te
r

le
si

on
s

(1
6%

).
Se

ve
n

pa
-

tie
nt

s
in

th
is

gr
ou

p
ha

d
no

rm
al

M
R

I’
s

(2
3%

).
T

hr
ee

of
th

es
e

la
tte

r
ca

se
s

ha
d

th
ei

r
M

R
I

at
fo

ll
ow

-u
p

w
he

n
M

R
I

be
ca

m
e

av
ai

la
bl

e
ye

ar
s

af
te

r
th

ei
r

at
-

ta
ck

s,
w

hi
le

4
of

th
em

w
er

e
pa

tie
nt

s
w

ith
sp

in
al

co
rd

in
vo

lv
em

en
t(

Ta
bl

e
I)

.

N
P

T
In

th
e

Si
le

nt
G

ro
up

at
le

as
t

on
e

N
PT

w
as

pe
rf

or
m

ed
in

20
pa

ti
en

ts
.

T
he

re
w

as
m

il
d

im
pa

ir
m

en
t

in
12

of
th

es
e

pa
tie

nt
s;

m
od

er
at

e
to

se
ve

re
ab

no
rm

al
i-

tie
s

in
6,

w
hi

le
in

2
th

e
te

st
s

w
er

e
no

r-
m

al
.T

he
m

os
tf

re
qu

en
tly

an
d

pr
ed

om
i-

na
nt

ly
in

vo
lv

ed
sy

st
em

w
as

th
e

fr
on

ta
l

ex
ec

ut
iv

e
sy

st
em

(1
4

pa
ti

en
ts

),
fo

l-
lo

w
ed

by
im

pa
ir

m
en

t
in

m
em

or
y

(8
pa

tie
nt

s)
an

d
in

at
te

nt
io

n
(5

pa
tie

nt
s)

.
Tw

el
ve

pa
tie

nt
s

ha
d

re
pe

at
N

PT
.T

he
re

w
as

no
ch

an
ge

in
8

pa
tie

nt
s,

fl
uc

tu
a-

tio
ns

in
1

(m
em

or
y

w
as

be
tte

r,
w

hi
le

fr
on

ta
l

ex
ec

ut
iv

e
fu

nc
ti

on
s

w
er

e
im

pa
ir

ed
),

pr
og

re
ss

io
n

in
1

(m
em

or
y

de
fi

ci
t

in
cr

ea
se

d)
an

d
im

pr
ov

em
en

t
in

2
pa

tie
nt

s.
In

th
e

O
ve

rt
G

ro
up

N
PT

w
as

pe
rf

or
m

ed
in

27
pa

tie
nt

s.
O

ne
pa

tie
nt

ha
d

no
rm

al
fi

nd
in

gs
,

4
pa

ti
en

ts
re

-
ve

al
ed

m
il

d
an

d
22

pa
ti

en
ts

sh
ow

ed
m

od
er

at
e

to
se

ve
re

ab
no

rm
al

iti
es

.
T

he
m

os
t

af
fe

ct
ed

sy
st

em
w

as
m

em
or

y
(2

5
pa

ti
en

ts
),

fo
ll

ow
ed

by
at

te
nt

io
n

(2
0

pa
tie

nt
s)

an
d

fr
on

ta
l

ex
ec

ut
iv

e
sy

st
em

(1
0

pa
tie

nt
s)

.
T

he
ra

tio
of

th
e

pa
tie

nt
s

w
it

h
m

od
er

at
e

to
se

ve
re

im
pa

ir
m

en
t

w
er

e
si

gn
if

ic
an

tly
hi

gh
er

in
th

e
O

ve
rt

G
ro

up
(p

=
0.

00
1)

(T
ab

le
I)

.

O
th

er
te

st
s

C
SF

an
al

ys
is

w
as

pe
rf

or
m

ed
in

5
ca

se
s.

Tw
o

of
th

es
e

w
er

e
pe

rf
or

m
ed

du
ri

ng
an

at
ta

ck
an

d
sh

ow
ed

pl
eo

cy
to

si
s.

O
n

th
e

ot
he

r
ha

nd
,o

nl
y

on
e

ou
to

f
th

e
re

m
ai

n-
in

g
3

re
ve

al
ed

a
m

il
d

m
on

on
uc

le
ar

pl
eo

cy
to

si
s.

V
is

ua
l

E
P

’s
(V

E
P

)
w

er
e

pe
rf

or
m

ed
in

8
pa

ti
en

ts
an

d
sh

ow
ed

ab
no

rm
al

fi
nd

in
gs

in
4.

B
ra

in
st

em
au

-
di

to
ry

(B
A

E
P

),
se

ns
or

y
(S

E
P

)
an

d
m

ot
or

E
P’

s
(M

E
P)

w
er

e
pe

rf
or

m
ed

in
5

pa
ti

en
ts

.
O

ne
pa

ti
en

t
ha

d
ab

no
rm

al
B

A
E

P
fi

nd
in

gs
,1

pa
tie

nt
ha

d
ab

no
rm

al
SE

P
fi

nd
in

gs
an

d
2

pa
tie

nt
s

ha
d

ab
no

r-
m

al
M

E
P

fi
nd

in
gs

.

Tr
ea

tm
en

t
N

on
e

of
th

e
S

il
en

t
G

ro
up

pa
ti

en
ts

re
ce

iv
ed

im
m

un
os

up
re

ss
an

tt
he

ra
py

fo
r

ne
ur

ol
og

ic
al

re
as

on
s

ex
ce

pt
fo

r
th

os
e

w
ho

ha
d

ov
er

t
ne

ur
o-

B
eh

çe
t’s

at
ta

ck
s.

T
hr

ee
pa

tie
nt

s
w

ith
ov

er
t

ne
ur

ol
og

ic
al

at
ta

ck
s

re
ce

iv
ed

pu
ls

ed
st

er
oi

d
th

er
ap

y
w

hi
le

on
e

of
th

em
re

ce
iv

ed
pu

ls
ed

cy
-

cl
op

ho
sp

ha
m

id
e

fo
r

re
cu

rr
en

t
at

ta
ck

s.
H

ow
ev

er
,f

or
sy

st
em

ic
in

vo
lv

em
en

ti
n-

cl
ud

in
g

m
uc

oc
ut

an
eo

us
m

an
if

es
ta

-
ti

on
s,

or
ot

he
r

or
ga

n
in

vo
lv

em
en

ts
,

su
ch

as
uv

ei
ti

s,
ar

th
ri

ti
s,

or
va

sc
ul

ar
in

vo
lv

em
en

t,
or

al
st

er
oi

ds
w

er
e

us
ed

in
21

pa
tie

nt
s,

az
at

hi
op

ri
ne

in
11

,
cy

cl
o-

ph
os

ph
am

id
e

in
5,

cy
cl

os
po

ri
ne

A
in

2,
ch

lo
ra

m
bu

ci
l

in
on

e
pa

tie
nt

,
w

he
re

as
18

pa
tie

nt
s

re
ce

iv
ed

co
lc

hi
ci

ne
an

d
3

pa
ti

en
ts

re
ce

iv
ed

no
ns

te
ro

id
an

ti
in

-
fl

am
at

or
y

dr
ug

s.

D
is

cu
ss

io
n

In
a

pr
ev

io
us

st
ud

y
of

lo
ng

-t
er

m
fo

l-
lo

w
-u

p
of

ca
se

s
w

ith
B

D
an

d
he

ad
ac

he
,

w
e

ha
d

no
te

d
th

at
a

sm
al

l
su

bg
ro

up
of

th
es

e
pa

ti
en

ts
ha

d
de

ve
lo

pe
d

m
in

or
ab

no
rm

al
iti

es
on

ne
ur

ol
og

ic
al

ex
am

i-
na

tio
n,

w
ith

ou
t

an
y

ov
er

t
ne

ur
ol

og
ic

al
at

ta
ck

s
(1

7)
.

A
nd

al
th

ou
gh

su
bc

lin
ic

al
ne

ur
ol

og
ic

al
in

vo
lv

em
en

t
in

B
D

ha
s

be
en

re
po

rt
ed

in
st

ud
ie

s
in

vo
lv

in
g

ne
u-

ro
im

ag
in

g
(1

8-
22

),
ne

ur
op

sy
ch

ol
og

y
(2

3,
24

),
an

d,
ne

ur
op

hy
si

ol
og

y
(2

5,
26

)
su

ch
ca

se
s

ha
ve

no
t

be
en

re
po

rt
ed

as
a

di
st

in
ct

gr
ou

p
in

co
m

pa
ri

so
n

w
ith

pa
-

ti
en

ts
w

it
h

ov
er

t
ne

ur
o-

B
eh

çe
t’

s
di

s-
ea

se
.I

ti
s

no
tk

no
w

n
if

th
es

e
ca

se
s

re
p-

re
se

nt
a

m
ild

er
fo

rm
of

ne
ur

ol
og

ic
al

in
vo

lv
em

en
t,

or
an

ea
rl

y
ph

as
e

of
pr

i-
m

ar
y

pr
og

re
ss

iv
e

ne
ur

ol
og

ic
al

in
vo

lv
e-

m
en

ts
in

ce
lo

ng
-t

er
m

ou
tc

om
e

of
th

es
e

pa
ti

en
ts

ha
s

no
t

be
en

in
ve

st
ig

at
ed

.
T

he
re

fo
re

,
in

th
is

st
ud

y
w

e
ev

al
ua

te
d

22
pa

tie
nt

s
w

ith
B

D
an

d
si

le
nt

ne
ur

o-
lo

gi
ca

l
in

vo
lv

em
en

t
(w

ho
di

d
no

t
ha

ve
a

sp
ec

if
ic

ne
ur

ol
og

ic
al

co
m

pl
ai

nt
,

bu
t

sh
ow

ed
m

in
or

ab
no

rm
al

iti
es

on
ne

ur
o-

lo
gi

ca
l

ex
am

in
at

io
n

or
ha

d
ab

no
rm

al
fi

nd
in

gs
in

at
le

as
t

tw
o

ev
al

ua
ti

on
s

in
cl

ud
in

g
M

R
I,

N
PT

,E
Ps

or
C

SF
)

w
ho

ha
d

a
fo

llo
w

-u
p

pe
ri

od
of

ov
er

8
ye

ar
s,

an
d

co
m

pa
re

d
th

em
w

ith
th

e
pa

tie
nt

s
ha

vi
ng

ov
er

tn
eu

ro
lo

gi
ca

li
nv

ol
ve

m
en

t.
D

em
og

ra
ph

ic
ch

ar
ac

te
ri

st
ic

s,
su

ch
as

ag
e,

m
ea

n
ne

ur
o-

B
eh

çe
t’s

du
ra

tio
n

an
d

ot
he

r
or

ga
n

in
vo

lv
em

en
ts

of
th

e
Si

le
nt

G
ro

up
w

er
e

si
m

ila
r

to
th

e
O

ve
rt

G
ro

up
,

ex
ce

pt
th

e
ra

tio
of

m
al

e
to

fe
m

al
e

pa
-

ti
en

ts
.

A
lt

ho
ug

h
sh

ow
in

g
a

m
ar

gi
na

l
si

gn
if

ic
an

ce
,

th
e

ra
ti

o
of

fe
m

al
e

pa
tie

nt
s

w
as

hi
gh

er
in

th
e

Si
le

nt
G

ro
up

,
w

hi
ch

is
an

un
ex

pe
ct

ed
fi

nd
in

g
in

an
y

se
ri

ou
s

or
ga

n
in

vo
lv

em
en

t
of

B
D

(3
).

H
ow

ev
er

,
it

is
a

fa
ct

th
at

B
D

ha
s

a
m

ild
er

co
ur

se
in

fe
m

al
e

pa
tie

nt
s

(2
7)

;
he

nc
e

th
is

di
ff

er
en

ce
m

ig
ht

be
re

fl
ec

t-
in

g
a

si
m

ila
rl

y
m

ild
C

N
S

in
vo

lv
em

en
t

in
fe

m
al

es
co

m
pa

re
d

to
se

ve
re

ne
ur

o-
lo

gi
ca

li
nv

ol
ve

m
en

ti
n

m
al

es
.

F
ig

.3
.M

R
I

sc
an

of
a

pa
tie

nt
fr

om
th

e
Si

le
nt

G
ro

up
at

th
e

tim
e

of
a

br
ai

n
st

em
at

ta
ck

he
ha

d
1.

5
ye

ar
s

af
te

r
th

e
re

co
gn

iti
on

of
si

le
nt

ne
ur

ol
og

ic
al

in
vo

lv
em

en
t.



Si
le

nt
ne

ur
ol

og
ic

al
in

vo
lv

em
en

t
in

B
D

/N
.Y

es
ilo

t
et

al
.

S-
69

A
m

on
g

th
e

pa
ti

en
ts

in
th

e
S

il
en

t
G

ro
up

,3
pa

tie
nt

s
(1

3.
6%

)
de

ve
lo

pe
d

4
ov

er
t

ne
ur

ol
og

ic
al

at
ta

ck
s

la
te

r
in

th
e

co
ur

se
of

th
e

di
se

as
e.

In
a

pr
ev

io
us

ly
pu

bl
is

he
d

se
ri

es
fr

om
ou

r
de

pa
rt

m
en

t
(4

),
pr

ev
al

en
ce

of
ov

er
t

ne
ur

ol
og

ic
al

in
vo

lv
em

en
t

w
as

ar
ou

nd
5%

am
on

g
B

D
ca

se
s

se
en

in
on

e
ye

ar
.

T
he

re
fo

re
,

ne
ur

ol
og

ic
al

at
ta

ck
s

se
em

ed
to

oc
cu

r
at

a
sl

ig
ht

ly
hi

gh
er

ra
te

th
an

th
e

ex
pe

ct
ed

ne
ur

ol
og

ic
al

in
vo

lv
em

en
t

in
ci

de
nc

e
in

ge
ne

ra
l

B
D

se
ri

es
.

O
n

th
e

ot
he

r
ha

nd
,

in
st

ud
ie

s
w

ith
lo

ng
-t

er
m

fo
llo

w
up

,t
he

ra
tio

of
ne

ur
ol

og
ic

al
in

vo
lv

em
en

t
in

-
cr

ea
se

w
ith

tim
e.

In
a

re
ce

nt
st

ud
y

fr
om

Is
ta

nb
ul

,
20

-y
ea

r
pr

ev
al

en
ce

of
ne

ur
o-

lo
gi

ca
l

in
vo

lv
em

en
t

am
on

g
m

al
e

B
D

ca
se

s
is

ar
ou

nd
13

%
,

w
hi

ch
is

ve
ry

si
m

ila
r

to
ou

r
ra

tio
(2

8)
.

C
ra

ni
al

M
R

I
w

as
pe

rf
or

m
ed

in
21

of
ou

r
pa

ti
en

ts
w

it
h

si
le

nt
ne

ur
ol

og
ic

al
in

vo
lv

em
en

t,
an

d
13

of
th

em
w

er
e

no
r-

m
al

.T
he

re
w

er
e

8
ab

no
rm

al
M

R
I

sc
an

s
in

th
e

Si
le

nt
G

ro
up

;
6

of
th

em
w

er
e

sh
ow

in
g

he
m

is
ph

er
ic

w
hi

te
m

at
te

r
le

si
on

s
an

d
2

of
th

em
re

ve
al

ed
br

ai
n-

st
em

le
si

on
s.

In
la

rg
e

se
ri

es
w

ith
ne

ur
o-

B
eh

çe
t’s

di
se

as
e,

as
w

el
l

as
th

e
O

ve
rt

G
ro

up
in

ou
r

st
ud

y,
br

ai
ns

te
m

,
di

en
-

ce
ph

al
on

an
d

ba
sa

l
ga

ng
lia

re
gi

on
s

ar
e

m
or

e
co

m
m

on
ly

in
vo

lv
ed

,
w

he
re

as
he

m
is

ph
er

ic
w

hi
te

m
at

te
r

le
si

on
s

ar
e

se
en

in
ap

pr
ox

im
at

el
y

10
-1

5%
of

th
e

ca
se

s
(5

,9
);

ho
w

ev
er

m
os

to
f

th
e

ca
se

s
w

ith
he

m
is

ph
er

ic
w

hi
te

m
at

te
r

le
si

on
s

ha
ve

si
le

nt
ne

ur
ol

og
ic

al
in

vo
lv

em
en

t
(8

).
T

he
re

fo
re

,
M

R
I

fi
nd

in
gs

se
em

to
be

a
di

st
in

ct
iv

e
fe

at
ur

e
be

tw
ee

n
pa

-
tie

nt
s

w
ith

si
le

nt
ve

rs
us

ov
er

tn
eu

ro
lo

g-
ic

al
in

vo
lv

em
en

t.
T

he
re

ar
e

ot
he

r
ne

u-
ro

im
ag

in
g

st
ud

ie
s

im
pl

yi
ng

si
le

nt
ne

u-
ro

lo
gi

ca
l

in
vo

lv
em

en
t

in
B

D
.

In
a

cr
a-

ni
al

M
R

I
st

ud
y,

sm
al

l
ce

re
br

al
w

hi
te

m
at

te
rl

es
io

ns
w

er
e

de
sc

ri
be

d
in

1
of

10
ne

ur
ol

og
ic

al
ly

as
ym

pt
om

at
ic

B
D

pa
-

tie
nt

s,
w

hi
le

in
an

ot
he

r
st

ud
y

si
m

ila
r

M
R

I
ap

pe
ar

an
ce

s
w

er
e

re
po

rt
ed

in
2

ou
to

f4
pa

tie
nt

s
(1

8,
19

).
Si

m
ila

rl
y,

T
2-

w
ei

gh
te

d
hy

pe
r

si
gn

al
fo

ci
w

er
e

re
po

rt
-

ed
in

pa
ri

et
al

,
fr

on
ta

l,
su

bc
or

tic
al

an
d

pe
ri

ve
nt

ri
cu

la
r

w
hi

te
m

at
te

r
in

6
su

b-
je

ct
s

w
ith

oc
ul

ar
B

eh
çe

t’s
di

se
as

e
w

ith
-

ou
t

ne
ur

ol
og

ic
al

sy
m

pt
om

s
(2

0)
.H

ow
-

ev
er

,
ca

ut
io

n
sh

ou
ld

be
ex

er
te

d
w

he
n

de
al

in
g

w
it

h
sm

al
l

de
ep

hy
pe

ri
nt

es
e

fo
ci

,s
in

ce
m

an
y

ne
ur

ol
og

ic
al

ly
he

al
th

y
in

di
vi

du
al

s,
es

pe
ci

al
ly

th
os

e
ov

er
40

,

m
ay

ha
rb

or
su

ch
pu

nc
ta

te
le

si
on

s
(2

9-
32

).
T

he
re

fo
re

in
ou

r
st

ud
y,

w
e

di
d

no
t

in
cl

ud
e

ca
se

s
w

ith
on

ly
su

ch
M

R
I

fi
nd

-
in

gs
,i

ft
he

y
di

d
no

th
av

e
an

y
ad

di
tio

na
l

cl
in

ic
al

or
ne

ur
op

sy
ch

ol
og

ic
al

fi
nd

in
g.

A
no

th
er

po
in

t
of

in
te

re
st

is
th

e
hi

gh
nu

m
be

r
of

no
rm

al
M

R
Is

in
th

es
e

pa
tie

nt
s,

w
hi

ch
is

hi
gh

ly
un

ex
pe

ct
ed

in
ov

er
tn

eu
ro

-B
eh

çe
t’s

di
se

as
e.

It
is

in
te

re
st

in
g

to
no

te
th

at
tw

o
pa

tie
nt

s
in

ou
r

Si
le

nt
G

ro
up

w
ho

la
te

r
ha

d
an

ov
er

t
ne

ur
ol

og
ic

al
at

ta
ck

,
ha

d
an

ab
-

no
rm

al
M

R
I

sc
an

in
iti

al
ly

at
th

e
si

le
nt

st
ag

e
(F

ig
s.

1,
2)

.F
ur

th
er

m
or

e,
on

e
ou

t
of

2
pa

tie
nt

s
th

at
de

ve
lo

pe
d

a
ne

ur
ol

og
-

ic
al

at
ta

ck
,

ha
d

a
br

ai
ns

te
m

le
si

on
at

th
e

si
le

nt
st

ag
e

(F
ig

.
2)

.
A

lth
ou

gh
th

e
nu

m
be

rs
ar

e
to

o
sm

al
lt

o
dr

aw
an

y
de

f-
in

ite
co

nc
lu

si
on

s,
it

m
ig

ht
be

su
gg

es
te

d
th

at
an

y
br

ai
ns

te
m

le
si

on
in

a
pa

tie
nt

w
it

h
si

le
nt

ne
ur

ol
og

ic
al

fi
nd

in
gs

sh
ou

ld
pr

om
pt

a
cl

os
er

fo
llo

w
-u

p
of

th
e

ne
ur

ol
og

ic
al

st
at

us
.

O
th

er
th

an
M

R
I

st
ud

ie
s,

SP
E

C
T

an
d

M
R

S
ha

ve
al

so
be

en
st

ud
ie

d
in

B
D

.A
SP

E
C

T
st

ud
y

su
gg

es
te

d
su

bc
lin

ic
al

in
-

vo
lv

em
en

ti
n

B
D

pa
tie

nt
s

w
ho

ha
d

no
r-

m
al

M
R

I;
35

%
of

th
em

sh
ow

ed
de

-
cr

ea
se

d
an

d
as

ym
m

et
ri

ca
l

tr
ac

er
up

-
ta

ke
s

(2
1)

.
A

n
M

R
S

st
ud

y
co

nd
uc

te
d

in
a

m
ix

ed
gr

ou
p

of
B

D
pa

tie
nt

s
w

ith
an

d
w

ith
ou

t
ne

ur
ol

og
ic

al
in

vo
lv

em
en

t
re

ve
al

ed
si

gn
if

ic
an

t
di

ff
er

en
ce

of
ch

ol
in

e/
cr

ea
ti

ni
ne

ra
ti

o
be

tw
ee

n
B

D
pa

tie
nt

s
w

ith
ou

t
ne

ur
ol

og
ic

al
in

vo
lv

e-
m

en
t

an
d

co
nt

ro
ls

,
co

nc
lu

di
ng

th
at

M
R

S
m

ay
be

us
ed

to
as

se
s

su
bc

lin
ic

al
in

vo
lv

em
en

t
in

ne
ur

o-
B

eh
çe

t’s
di

se
as

e
(2

2)
.

H
ow

ev
er

,
si

nc
e

th
e

ro
le

s
of

SP
E

C
T

or
M

R
S

in
th

e
di

ag
no

si
s

of
B

D
ha

ve
no

t
be

en
es

ta
bl

is
he

d
ye

t,
th

e
im

po
rt

an
ce

of
th

es
e

fi
nd

in
gs

ne
ed

s
to

be
fu

rt
he

r
co

nf
ir

m
ed

.O
ur

st
ud

y
di

d
no

t
in

cl
ud

e
ei

th
er

of
th

es
e

in
ve

st
ig

at
io

n
pr

oc
ed

ur
es

.
E

vo
ke

d
po

te
nt

ia
ls

ha
ve

al
so

be
en

ex
te

ns
iv

el
y

us
ed

in
de

fi
ni

ng
su

bc
lin

ic
al

ne
ur

ol
og

ic
al

in
vo

lv
em

en
t.

In
on

e
st

ud
y,

38
%

of
th

e
pa

tie
nt

s
w

ith
ou

tn
eu

-
ro

lo
gi

ca
l

sy
m

pt
om

s
ha

d
ab

no
rm

al
iti

es
of

on
e

or
m

or
e

E
P

m
od

al
ity

(2
5)

.
In

an
ot

he
r

st
ud

y,
B

D
pa

ti
en

ts
w

it
ho

ut
ne

ur
ol

og
ic

al
in

vo
lv

em
en

t
ha

d
si

gn
if

i-
ca

nt
ly

pr
ol

on
ge

d
la

te
nc

ie
s

of
P3

00
an

d
sh

ow
ed

a
si

gn
if

ic
an

tly
de

la
ye

d
m

ot
or

re
sp

on
se

tim
e

co
m

pa
re

d
to

no
rm

al
co

n-
tr

ol
s

(2
6)
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