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Abstract Behçet disease (BD) is a chronic relapsing
multisystem disorder of unknown etiology, which pref-
erentially aVects the oral and genital mucous mem-
branes, skin, and eyes. Neurological involvement is one
of the most serious manifestations of BD, known as
neuro-Behçet disease (NBD). We here describe clini-
cal, radiological, and neuropathological Wndings for
two patients with a possible variant of NBD, who man-
ifested progressive ataxia in the absence of mucocuta-
neo-ocular signs characteristic for BD. Both patients
presented a slowly progressive cerebellar phenotype,
accompanied by behavioral changes and sphincter dis-
turbance. Brain MRI scan revealed mild atrophy in
pons and cerebellum. Both patients showed a mild CSF
pleocytosis, and were positive for HLA-B51. The post-
mortem examination performed in one patient,
showed widespread foci of chronic encephalitis, consis-
tent with the diagnosis of NBD. Steroid pulse therapy

was eVective in one patient. Identifying the progressive
ataxia phenotype of NBD without mucocutaneo-ocular
symptoms is important, because these patients may
beneWt from early steroid therapy.
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Introduction

Behçet disease (BD) is a chronic relapsing multisystem
disorder of unknown etiology, which preferentially
aVects the oral and genital mucous membranes, skin,
and eyes [1]. Its prevalence is high in Japan, Middle
East, and Mediterranean countries and has been linked
with the human leucocyte antigen (HLA-B51) [2].
Although the prevalence of BD in Western countries
was reported to be low, the disease could be underesti-
mated [3]. Neurological involvement is one of the most
serious manifestations of BD, aVecting the quality of
life, and was described in approximately 10% of cases
with BD, known as neuro-Behçet disease (NBD) [4, 5].
We here describe clinical, radiological, and neuro-
pathological Wndings for two patients with NBD, who
manifested progressive ataxia in the absence of muco-
cutaneous-ocular signs characteristic for BD.

Case reports

Patient 1

A 50-year-old male developed unsteadiness of gait at
age 47. As his cerebellar symptoms slowly progressed,
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idiopathic late onset cerebellar ataxia (ILOCA) was
initially suspected. At age 49 he noticed dysarthria and
urinary incontinence, thus he was admitted for further
examinations. On admission, he was emotionally labile
and mentally disturbed (WAIS-R: total IQ, 84; VIQ,
81; and PIQ, 84). Neurological examinations revealed
truncal ataxia, hyperreXexia, and positive Babinski
signs. Urological examination revealed the presence of
neurogenic bladder. He had not complained of head-
ache or arthralgia. There were no signs of phlebitis,
and pathergy test was negative. Routine blood and uri-
nary examinations showed normal Wndings. Serum IgD
and thyroid hormones were normal. Antinuclear anti-
body (ANA) and human immunodeWciency virus
(HIV) antibody were negative. The cerebrospinal Xuid
(CSF) contained normal levels of protein (52 mg/dl)
and IgG (6.8 mg/dl), but a slightly increased cell count
of 20 �l¡1. Oligoclonal band was negative. Brain MRI
at age 49 revealed hyperintense lesions involving cen-
tral pons (Fig. 1a), the slight atrophy of the pons and
cerebellum (Fig. 1b), and the dilatation of ventricle III

(Fig. 1c). Gene analysis revealed the absence of muta-
tions for spinocerebellar ataxia (SCA) 1, 2, 6, Mach-
ado–Joseph disease (MJD), or dentatorubral-
pallidoluysian atrophy (DRPLA). He was positive for
HLA-B51 (A24, A31, B54, and CW1). Although
mucocutaneo-ocular symptoms and signs were not evi-
dent, we diagnosed him as having NBD, based on the
clinical features, CSF pleocytosis, MRI Wndings, and
HLA typing. Prednisolone 40 mg/day was orally
administered, but provided no signiWcant beneWts. The
patient died from respiratory failure at age 50.

Neuropathological Wndings

The brain weighed 1,275 g and was atrophic with ven-
tricular dilatation. Microscopically, there was a wide-
spread multiple solitary and conXuent foci of minute,
recent to old necrotic lesions (Fig. 2a) in the central
nervous system (CNS), including the cerebellum
(Fig. 2b), cerebral white matter (Fig. 2c), pons
(Fig. 2d), basal ganglia, thalamus, hypothalamus, optic

Fig. 1 Brain MRI of Patient 1 (a–c) and Patient 2 (d–f). An axial
T2-weighted image (a, TR 2,500, TE 100) shows hyperintense le-
sion involving the central pontine area. A T1-weighted image
(TR 460, TE 25) shows a mild atrophy of the pons and cerebellum

(b) and the dilatation of ventricle III (c). An axial T2-weighted
image (d, TR 3,600, TE 96) and a T1-weighted image (e, TR 460,
TE 9) reveal a mild atrophy of the pons and cerebellum. The dila-
tation of ventricle III is observed (f)
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nerve, and spinal cord. The recent necrotic lesions
showed inWltration of lymphocytes, granulocytes, and
macrophages. The presence of activated microglias and
perivascular lymphocytic cuVing was also evident. The
old lesions showed a marked Wbrillary gliosis. These
pathological Wndings were consistent with those of
NBD.

Patient 2

A 41-year-old male noticed unsteadiness of gait at age
39, which has gradually progressed. He has a past his-
tory of epididymitis. He subsequently noticed dysuria
and speech disturbance, and visited our hospital. Brain
MRI revealed a mild atrophy of the pons and cerebel-
lum (Fig. 1d, e) as well as the dilatation of ventricle III
(Fig. 1f). Initially the diagnosis of ILOCA was sus-
pected. Gene analysis for SCAs (SCA1, 2, 6, MJD, and
DRPLA) were all negative. As his neurological symp-
toms gradually worsened, he was admitted to our hos-
pital at age 40. On admission, his mental state was
slightly impaired (WAIS-R: total IQ, 79; VIQ, 84; and
PIQ, 77), and a disinhibited personality was noted.
Neurological examinations revealed dysarthria, truncal
and limb ataxia, hyperreXexia, and positivity for the
Babinski sign. The international cooperative ataxia rat-
ing scale (ICARS) was 33/100. He complained of polla-
kisuria and constipation. There were no signs of

arthritis or phlebitis. Pathergy test was negative. Oph-
thalmologic examinations were normal. Routine blood
and urinary examinations showed normal Wndings.
Serum IgD and thyroid hormones were normal. Serum
examinations were negative for ANA, HIV antibody
or anti-neural antibodies (anti-Hu or anti-Yo). CSF
contained a mildly elevated cell count of 12 �l¡1, an
increased level of �2-microglobulin (3,243 ng/ml) and a
marked increase in the level of interleukin-6 (IL-6,
90.6 pg/ml), but normal protein and IgG levels. Oli-
goclonal band was negative. He was positive for HLA-
B51 (A11, A24, B62, and CW3). On 3 Tesla proton
MR spectroscopy (1H-MRS), there were reductions in
N-acetyl-aspartate (NAA)/phosphocreatine (Cr) ratios
of 1.55 and 1.48 in the pons (Fig. 3b) and cerebral white
matter (Fig. 3e), respectively, whereas choline (Cho)/
Cr ratio was not aVected.

On the basis of the above Wndings, we made the
diagnosis of NBD. Methylprednisolone pulse therapy
(1 g/day) was started, followed by oral prednisolone at
60 mg/day. His neurological symptoms substantially
improved as determined by the improvement of the
ICARS score from 33/100 to 15/100. There were also
marked improvement in the levels of CSF �2-micro-
globulin (from 3,243 to 2,000 ng/ml) and IL-6 (from
90.6 to 7.9 pg/ml). Moreover, MRS after steroid ther-
apy, showed an improvement in NAA/Cr ratio in the
pons (Fig. 3c) and cerebral white matter (Fig. 3f). The

Fig. 2 Neuropathological Wndings of Patient 1. a Distribution of
the pathological changes in the CNS. There is an extensive distri-
bution of NBD lesions involving the pons, cerebellum, basal gan-
glia, and cerebral white matter. b A diVuse proliferation of
lymphocytes, perivascular lymphocytic inWltration and marked
gliosis are noted in the cerebellar dentate nucleus. H & E stain,

bar: 100 �m. c A foci of the macrophage inWltration with gliosis
observed in the cerebral white matter. H & E stain, bar: 50 �m. d
Mild neuronal loss with Wbrillary gliosis is noted in the pontine
base. H & E stain, bar: 20 �m. e A binucleated neuron in the pon-
tine nucleus. H & E stain, bar 10 �m
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dose of oral prednisolone was gradually decreased; his
neurological symptoms have remained stable.

Discussion

We here described two patients with peculiar clinical,
radiological and neuropathological presentations, who
were ultimately determined to represent a variant of
NBD. These two patients presented progressive cere-
bellar signs accompanied by hyperreXexia, for which
the initial diagnosis of ILOCA was made. Mild CSF
pleocytosis as well as characteristic clinical features
including behavioral changes and sphincter distur-
bance directed our attention to the diagnosis of NBD.
The presence of HLA-B51 supports the diagnosis of

NBD. Because little evidence of systemic manifesta-
tions of BD, including oral aphthae, genital ulcer-
ations, skin lesions, eye involvement, or positive results
of the pathergy test, was noted, the international diag-
nostic criteria of BD were not fulWlled in both cases [6].

NBD was reported to occur commonly several years
after the onset of BD [4], and develops as an initial
symptom in only 3% of cases. In our patients, the ini-
tial symptoms of cerebellar dysfunctions insidiously
developed, followed by a slowly progressive course.
Although the primary progressive phenotype was
reported in 6 out of 42 cases of NBD [7], ataxia as a
cardinal clinical feature of NBD has been only rarely
reported. Hirohata et al. reported that the cases of 11
Japanese patients with progressive NBD, in which an
elevated CSF IL-6 level and high prevalence (9/11) of

Fig. 3 Single-voxel 1H-MRS was performed on Patient 2. The
spectra were obtained using the point-resolved spectroscopy
(PRESS) sequence combined with the chemical shift-selective
excitation (CHESS) sequence to suppress the water signal (TR
2,000 ms, TE 80 ms). We placed 15 £ 15 £ 15 mm volume of
interest in the pons (a) and parietal cerebral white matter (d). De-

creased of NAA/Cr ratios of 1.55 and 1.48 in the pons (b) and
cerebral white matter (e), respectively, were observed, whereas
Cho/Cr ratio was not aVected before steroid therapy. The NAA/
Cr ratios in the pons (c) and cerebral white matter (f) improved
to 1.65 and 1.93, respectively. The normal NAA/Cr and Cho/Cr
ratios are indicated at the bottom as average § SD
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HLA-B51 were observed [8]. An elevated CSF IL-6
level and the presence of HLA-B51 in our cases were
consistent with their results.

The post-mortem examination was performed in
Patient 1, and showed widespread foci of chronic
encephalitis. The histopathological Wndings of NBD
were typically chronic meningoencephalitis with scat-
tered, focal, destructive lesions in the parenchyma,
accompanied by perivascular lymphocytic inWltration
[9]. It should be noted that although MRI could only
detect brainstem and cerebellar lesions in Patient 1,
widespread pathological changes involving the basal
ganglia and cerebral white matter were also evident.
Necropsies of Wve patients that developed clinically
brainstem encephalitis in previous reports [10, 11] are
of particular interest, because the neuropathological
Wndings were very similar to those of Patient 1. Even
though their neuropathological Wndings shared com-
mon features with those of NBD, in these previous
reports, the clinical diagnosis of NBD was not made
because mucocutaneo-ocular symptoms were not evi-
dent. Lueck et al. reported a case of chronic inXamma-
tory disease of the CNS with uveitis, but at no time did
he suVer from oral or genital ulceration or arthritis
[12]. The neuropathological examination revealed his-
tological changes compatible with a diagnosis of NBD
[12]. Thus NBD without mucocutaneo-ocular symp-
toms may aVect more patients than reported since it
could be underdiagnosed.

MRI is useful in detecting CNS lesions in NBD [7].
The lesions are frequently detected in the brainstem,
basal ganglia, or the deep white matter [7]. The promi-
nent MRI Wnding in our cases was the dilatation of ven-
tricle III, which has not been previously paid much
attention. In Patient 2, MRS showed a decreased
NAA/Cr ratio not only in the pons but also the in cere-
bral white matter, which suggests the widespread neu-
ronal damage by NBD, even though conventional MRI
failed to detect cerebral lesions. These abnormalities
markedly improved after steroid therapy, suggesting
that these changes could reXect disease activity. A pre-
vious report described a similar reduction in NAA/Cr
ratio during the acute phase in three patients with
NBD [13].

In conclusion, this report describes a possible vari-
ant of NBD manifesting a unique phenotype of pro-
gressive ataxia, which could be underdiagnosed
because of the absence of mucocutaneo-ocular symp-
toms. It has been mentioned that BD may present with
neurological symptoms before the ulceration becomes
apparent [6, 14]. Identifying this peculiar phenotype of
NBD by CSF examination, brain MRI, and HLA typ-
ing is important, because corticosteroid therapy could
be eVective if started early.
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