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Figure 5. Correlation between level of IL-8 (pg/mL) in CSF and neutrophilic cell counts
[(Neutro.), cells/mm?] in CSF (5-1) and peripheral blood (5-2).

was negative. 4. Antibiotics and antiviral therapy were not
effective, but systemic glucocorticoids were so effective that
the neurologic symptoms and laboratory findings markedly
improved. 5. She did not display cutaneous vasculitis and
thrombosis, which are seen in Behget's disease. 6. Abnormal
signal intensities on MRI were demonstrated in various CNS
regions without site predilection.

The cytokines and chemokines in CSF that correlated
well with the clinical state and total CSF cell counts were
IL-6, TFN-y, IL-8 and [P-10. CD4+ helper T (Th) cells can
be divided into the Thl and Th2 subtypes according to their
cytokine secretion patterns (10-12). IFN-y and IP-10, the
levels of which increased in our patient, are Thl-type cy-
tokines. Coincidentally, Thi-type cytokines have previously
been implicated as mediators of the pathogenesis of Sweet’s
disease (13, 14). Our data suggest an important role of Thi
cells in the pathogenesis of NSD which is Sweet disease
with CNS involvement. The levels of IL-4 and IL-10, which
are Th2-type cytokines, were also statistically correlated
with total CSF cell counts. However, the elevations of these
cytokines were almost within normal ranges of control sub-
jects. It is known that these cytokines in turn cause a de-
crease in the release of the Thl-type cytokines, thereby
regulating the inflammatory response. We thought that the

elevations of these cytokines were induced by the elevations
of the Thl-type cytokines. IFN-y causes overexpression of
adhesion molecules, responsible for neutrophilic adherence
and diapedesis (13). There are multiple reports that suggest
that neutrophil chemotactic dysfunction may be the basis of
Sweet disease (15-17). In this study, the level of IL-8, a spe-
cific neutrophil chemoattractant, correlated with the neutro-
phil cell count in CSF indicating that NSD may also result
from neutrophil chemotactic dysfunction. The level of GM-
CSF, a neutrophil chemoattractant similar to IL-8, was be-
low the detection limits. We were therefore unable to show
any correlation for this chemokine. The increases in the lev-
els of cytokines and chemokines in the CSF of the patient at
the second hospitalization were generally higher than those
at the first hospitalization. This finding may be attributed to
the delay of the systemic glucocorticoid therapy at the sec-
ond hospitalization.

Recently, the differences between NSD and NBD have
been discussed (2, 18, 19). The present patient did not fulfill
the criteria of BD (20) and the HLA type (Cwl and B54)
and histology of a skin biopsy from our patient corre-
sponded to NSD, but not to NBD (2). There are several re-
ports of BD that demonstrate an elevation in the levels of
Thi-type cytokines in the serum of patients in the active
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phase (21, 22) and in turn suggest that IL-8 could be a sero-
Jogleal marker of disease activity (23, 24). In addition, ele-
valed levels of IFN-y and IL-6 in CSF are detectable in pa-
tents in the active phase of NBD (25, 26). Our cytokine
dats suppested that there are common aspect of pathogenesis
between NSD and NBD.

Iherapy with systemic glucocorticoids is usually effective
in improving the neurologic symptoms in patients with
NS, however, like our patient, some patients occasionally
gxperience recurrent episodes of neurological manifestations
alier glucocorticoid therapy is discontinued (1). Preventive
fherupies have not been established, but our study demon-
sirates that the levels of the Thl cytokines, IL-6 and IL-8 in
€SI are important markers of disease activity in patients
with NSD. It is known that the treatment with IFN-f re-

duces the amount of Thl proinflammatory cytokines and
shifts the immune response toward a Th2 profile (27).
Therefore, this treatment might have the potential to prevent
the reccurence of NSD. We believe that these results provide
useful information for clarifying the pathogenesis of NSD,
which may contribute to the development of future therapeu-
tic strategies.
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Young Scientists (B), 1690486 from the Japanese Ministry of
Education, Culture, Sports, Science and Technology, a Grant-in-
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Proteomic analysis of autoantibodies in neuropsychiatric
systemic lupus erythematosus patient with white matter
hyperintensities on brain MRI

A Kimura'*, T Sakurai!, Y Tanaka!, I Hozumi', K Takahashi?, M Takemura®, K Saito?,

M Seishima® and T Inuzuka'
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The pathogenesis of neuropsychiatric systemic lupus erythematosus (NPSLE) may be related to

4

ihosd
autoantibody

d neural dysfunction, vasculopathy and coagulopathy. We encountered an

NPSLE patient whose brain showed characteristic diffuse symmetrical hyperintensity lesions in the
cerebral white matter, cerebellum and middle cerebellar peduncles on T2-weighted magnetic
resonance (MR) images. In this study, we investigated all the antigens that reacted strongly with
autoantibodies in this patient’s serum by two-dimensional electrophoresis (2DE), followed by western
blotting (WB) and liquid chromatography-tandem mass spectrometry (LC-MS/MS) using rat brain
proteins as the antigen source. As a result, we identified four antigens as beta-actin, alpha-internexin,
60kDa heat-shock protein (Hsp60) and glial fibrillary acidic protein (GFAP). There are several
reports on the detection of anti-endothelial cell antibodies (AECAs) in an SLE patients. Recently, one
of the antigens reacting with AECAs in SLE patient’s sera has been identified as human Hsp60. We
speculated that the abnormal findings on brain MR images of our patient may be due to impairment
of microcirculation associated with vascular endothelial cell injury mediated by the antibody against
Hsp60. This proteomic analysis is a useful tool for identifying autoantigens in autoimmune diseases
involving autoantibodies.  Lupus (2008) 17, 16-20.

Key words: endothelial cell; 60 kDa heat shock protein (Hsp60); neuropsychiatric systemic lupus

erythematosus (NPSLE); proteome; white matter hyperintensity (WMH)

Introduction

Patients with neuropsychiatric systemic lupus erythe-
matosus (NPSLE) frequently show various abnormal
findings including white matter hyperintensities
(WMHs) on T2-weighted brain magnetic resonance
(MR) images.'* White matter hyperintensities appear
to represent asymptomatic cerebral small vessel dis-
ease (SVD).* There is accumulating evidence that
WMHs are associated with several impairments such
as cognitive deficits.>’ The pathogenesis of cerebral
SVD is poorly understood, but endothelial activation
and dysfunction may play a causal role.*

*Correspondence: Dr Akio Kimura, Department of Neurology and
Geriarrics, Gifu University Graduate School of Medicine, Gifu, 1-1
Yanagido, Gifu City, Gifu 501-1194, Japan. E-mail: kimural @gifu-u.ac.jp
Received 28 July 2007; accepted 18 September 2007

© 2008 SAGE Pubbcations Los Angeles, London, New Delhi and Singapare

Here, we report the case of an NPSLE patient,
whose brain MRI showed characteristic WMHs on T2-
weighted and fluid-attenuated inversion recovery
(FLAIR) images. We examined the reactivity of his
serum antibodies against rat brain antigens using the
two-dimensional immunoblotting method and identi-
fied the antigens that reacted with these autoantibodies
by the proteomic method.

Materials and methods

Patient and serum samples

Serum samples were collected from an untreated
69-year old male patient with NPSLE. His clinical
features are summarized as follows:

1. He showed slowly progressive polyneuropathy
predominantly in the lower limbs and subsequent
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encephalopathy after the onset of
polyneuropathy.

2. Proteinuria was detected by urinalysis and mem-
branous nephropathy was demonstrated by renal
biopsy.

1. Our patient presented delusion and hallucination
without insight. Disorientation of time and place
were noted. His recent memory was impaired, as he
was unable to recall any of three objects after
5 min. He showed impairment of complex attention
[disability of digit span (backward)]. Our patient’s
neurological symptoms were cognitive dysfunc-
tion, psychosis and polyneuropathy, as determined
on the basis of American College of Rheumatology
(ACR) Nomenclature on the NPSLE.*

4. Laboratory tests revealed the presence of several
autoantibodies [anti-nuclear antibody, anti-DNA
antibody, anti-Sm antibody, anti-RNP antibody and
lupus anti-coagulant (dARVVT 1.31: normal <1.3)];
hyperglobulinemia [IgG (3448 mg/dL, normal
890-1850mg/dL)]; decreases in the levels of
complements [CHS50 (16.9CH50U/mL. normal
23-46 CHS50U/mL) and C4 (2mg/dL, normal
12-30 mg/dL)], white blood cell count (3620/p.l,
normal 3400-9200/pl) and lymphocyte cell count
(1340/pl. normal 646—4177/pl); and coagulation-
fibrinolysis abnormalities [increases in the levels
of fibrinogen/fibrin degradation products (FDP)
(11.3 pg/mL, normal =4.0pg/mL), D-dimer
(1.5pg/mL, normal =1.0pg/mL) and alpha2-
plasmin inhibitor-plasmin complex (PIC)
(1.4 pg/mL, normal =0.8 pg/mL) and decreases
in the value of the thrombotest (48%, normal
70-150%), fibrinogen level (150 mg/dL. normal
150-350 mg/dL), anti-thrombin I activity (71%,
normal 80-130%), protein C activity (58%, normal
64-146%). protein C antigen level (61%, normal
70-150%) and protein S activity (52%, normal
60-150%)].

5. Brain MRI showed characteristic diffuse symmeiri-
cal hyperintensity lesions in the cerebral white
matter. cerebellum and middle cerebellar peduncles
on T2-weighted and FLAIR images (Figure I).
Diffusion-weighted images (DWIs) showed high
intensities in the bilateral middle cerebellar pedun-
cles with decreased apparent diffusion coefficient
(ADC) values. These findings on DWIs and the
ADC map suggesi that the lesions represent cyto-
toxic edema caused by ischemic changes.

6. The findings of a nerve conduction study revealed
sensory motor axonal degeneration predominantly
in the lower limb.

one  year

]

The above-mentioned findings fulfilled the ACR crite-
ria on SLE.” He had no risk factors for atherosclerosis,
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brain MR
4080/100 ms). Brain MRI showed symmetrical hyperintensity
lesions in bilateral cerebellar hemispheres (arrowheads), middie
cerebellar peduncles (arrows) (A). periventricular white maiter
{armows) and (B), deep white matter (arrowheads)

Figure 1  T2-weighted images (SE. TR/TE:

such as hypertension, hyperlipidemia and diabetes
mellitus.

Preparation of tissue proieins

Under ether anesthesia, adult Sprague-Dawley rats
were sacrificed. The cerebrums were immediately
removed and frozen in dry-ice powder. The frozen
brain tissue was homogenized with a tissue homoge-
nizer in lysis solution, consisting of 20mM Tris, 7TM
urea, 2M thiourea, 4% CHAPS, 10mM 1.4-dithicery-
thritol (DTT), | mM EDTA and | mM phenylmethyl-
sulfonyl fluoride containing a cocktail of protease
inhibitors (Calbiochem. San Diego. CA. USA). The
homogenate was centrifuged at 150000 X g for
45min and the supernatant was used in all experi-
ments. Protein concentration was determined by
Bio-Rad Protein assay based on the Bradford method
(Bio-Rad Laboratories, Hercules, CA, USA).

Two-dimensional electrophoresis

The samples were dissolved in destreak rehydration
solution (GE Healthcare, Buckinghamshire, UK) and
loaded by in-gel rehydration into 7-cm long immobi-
lized pH gradient dry strips (GE Healthcare,
Buckinghamshire, UK). Up to 250 g of extracted pro-
teins was applied to the dry strips for Western blotting
(WB). Isoelectric focusing was conducted at 20°C for
24000 Vh at a maximum of 5000 V using a horizontal
electrophoresis system, Multiphor III (GE Healthcare,
Buckinghamshire, UK). Before separation in the
second dimension, the IPG strips were equilibrated for
15min in a buffer containing 2% SDS, 6M Urea, 30%
viv glycerol, 0.001% BPB and 50mM Tris-HCI (pH
§.8) under reducing conditions with 65 mM DTT, fol-
lowed by incubation for 15min in the same buffer
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under alkylating conditions with 140mM iodoac-
ctamide. Equilibrated 1PG strips were transferred to a

12.5% polyacrylamide gel and run at 15 mA/gel. Atter

the electrophoresis, the SDS-PAGE gels were stained
with Coomassie Brilliant Blue (GelCode Blue Stain
Reagent, Pierce) or used for protein transfer onto
polyvinylidine difluoride (PVDF) membranes.

Immunobloting

Separated proteins were electrophoretically transferred
to 2 PVDF membrane at 50 volts for 3 h using a buffer
transfer tank with cold equipment. The PVDF mem-
brane was incubated in blocking solution (5% skim
milk in 1 % TBST: 1 x TBS containing 0.1% Tween
20)) overnight in a cold room and then reacted with the
patient's serum diluted (1:1000) in 1% skim milk in
| X TBST for 1h at room temperature. The PVDF
membrane was washed five times with 1 > TBST and
reacted with peroxidase-conjugated goat anti-human
Ig (A + G + M) antibodies (P.A.R.LS. France) diluted
(1:1000) with 1% skim milk in | X TBST for 1h at
room temperature. After six washes, the membrane
was incubated with the ECL reagent for | min and then
exposed to an x-ray film for 15-300s.

Gel digestion and mass spectromerry

The target spot was excised from the gel and subjected
to trypsin digestion and peptide fragments were
analysed using a nanoscale capillary LC system
(LV-VP, Shimadzu) and an ion trap tandem mass
spectrometer (LCQ Advantage Max, Thermo
Electron). Proteins were identified from MS/MS spec-
tra using protein identification software (X calibur TM,
Thermo Finnigan and MASCOT Search, Matrix

Science).

Determination of anii-60kDa heat shock
protein antibodies

We determined by enzyme-linked immunosorbent
assay (ELISA) the titers of anti-Hsp60 antibodies in
sera from our patient, patients with NPSLE (n = 5:
age range, 22-58; mean age, 42.4) without abnormal
WMHs and healthy controls without abnormal WMHs
(n = 7, age range, 17-67; mean age, 43.1). We carried
out ELISA 10 analyse the reactivities of autoantibodies
against human Hsp60, which were measured using an
ELISA kit (Stressgen. Ann Arbor, MI, USA). Sera
diluted 1:1000 in a dilution buffer were added to a
precoated ready-to-use recombinant human Hsp60
immunoassay plate and then incubated for 2h at room
temperature (RT). After four washes, peroxidase-
conjugated anti-human IgG, A or M was added to each

Lupus
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well and then incubated for 1h at RT. After four
washes, a stabilized tetrametylbenzidine substrate was
added to each well and then incubated for 15 min at
RT. The reaction was stopped by adding acid stop solu-
tion and the plate was read at 450 nm on a microplate
reader. The OD of control wells without Hsp60 was
subtracted from the OD of Hsp60-coated wells. Senal
dilutions of serum samples of healthy blood donors
having high antibody levels against the tested Hsp60

were used as standards.

Results

Screening and identification of 1argel proteins that
reacted with autoantibodies in patient’s serum

We detected nine spots (pl 4.2-124 kDa, pI 5.15-kDa,
pl 5.3-53kDa, pl 5.4-53kDa, pl 5.5-53 kDa, pl
5.25-57kDa, pl 5.4-57kDa. pl 5.15-63kDa. pl
8.0-35 kDa) that strongly reacted with autoantibodies
in patient’s serum on 2DE-WB (Figure 2). Five among
the nine spots that matched proteins on 2-DE gels were
analysed by LC-MS/MS, These immunoreactive pro-
teins were identified as beta-actin (pl 5.15-46kDa),
alpha-internexin  (pl  5.15-63kDa), Hsp60 (pl
5.25-57kDa and pl 5.4-57kDa) and glial fibrillary
acidic protein (GFAP) (pl 5.3-53 kDa) (Table 1).

Figure 2 Two-dimensional electrophoresis (2DE) and westem
blotting (WB). Nine spots strongly reacted with autoantibodies in
patient’s serum on 2DE-WB. Five spots (No. 2-6) were analysed
using mass spectrometry. No, 2: Beta actin Alpha

internexin; No. 4 and 5: 60kD heat-shock protein (Hsp60). No. 6
Glial fibrillary acidic protein (GFAP); No. 1. 7. 8 and 9: no ident

fication was made

N 2
ND, D0
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Table 1 Autoantigens identified using mass spectrometry

Spot Number* Protein name Muscor score Number of peprides Coverage® Observed M.W.(kDa) /pl Calewlared M. W.(kDa) /pl
L Bet-actin 421 16 41 46/5.15 42/5.29

1 Alpha-Inx" 203 5 12 63/5.15 56/5.20

4 Hsp 60¢ 112 3 6 57/5.25 61/5.91

3 Hsp 60 112 3 8 57154 61/5.91

] GFAP? 113 2 2 53/5.3 S0/5.35

*Spot number corresponds to the number shown in Figure 2.
"Alpha-Inx, Alpha-internexin.

‘Hsp 60, 60kD heat-shock protein.

YGFAP, Glial fibrillary acidic protein

Detection of anti-Hsp60 antibodies in our
parient and controls

The titer of the anti-Hsp60 antibody in our patient was
133.6ng/mL. The mean titer of this antibody in five
NPSLE patients without WMHs on brain MR images
was 19.72 (SD 10.65; range 9.0-32.2) ng/mL. The
mean titer of this antibody in the seven healthy con-
trols without WMHs on brain MR images was 15.36
(SD 11.85; range 5.7-39.5) ng/mL.

Discussion

In this study, we detected some autoantigenic proteins
reacting with autoantibodies in a serum sample from a
patient with NPSLE using the proteomic approach and
we identified four autoantigens, namely, beta-actin,
alpha-internexin, Hsp60 and GFAP. There are some
previous studies demonstrating the association of
autoantibodies in serum and cerebrospinal fluid (CSF)
with central nervous system involvement in patients
with NPSLE.!®'2 Anti-endothelial cell antibodies
(AECAs) have been detected in SLE patients.'*!*
Recently, one of the antigens that reacted with AECAs
in a SLE patient’s sera has been identified as human
Hsp60.'S Human Hsp60 is a molecular chaperone that
participates in the folding of mitochondrial proteins
and facilitates proteolytic degradation of misfolded or
denatured proteins.'® However, it has also been
reported that an enhanced expression of this protein on
endothelial cells has been noted and antibodies against
human Hsp60 induce endothelial cell toxicity.'>171%
Our patient’s brain MR images showed characteris-
tic cerebral WMHs, which appear to represent cerebral
SVD. The pathogenesis of cerebral SVD is poorly
understood, but endothelial activation and dysfunction
may play a causal role.* It has been reported that the
anti-Hsp60 antibody is present in most patients with
coronary artery disease that its titer correlates with dis-
ease severity'? and that it may contribute to the initia-
tion or amplification of vascular endothelial cell
damage in atherosclerosis, which is considered a cru-
cial event.20 Our patient’s laboratory findings showed

a slightly high level of lupus anticoagulant and some
coagulation-fibrinolysis abnormalities. It has been
reported that the anti-Hsp60 antibody bind to endothe-
lial cells and induce a thrombotic cascade following
endothelial cell apoptosis in SLE patients with the
anti-phospholipid antibody.'® In this study. we deter-
mined by ELISA the titer of the anti-Hsp60 antibody
in sera from our patient and controls without WMHs
on brain MR images. The titer of this antibody in
serum from our patient was markedly higher than the
mean +2SD of NPSLE patients without WMH or that
of healthy controls without WMHs. Thus, the abnor-
mal WMH lesions on brain MR images in our patient
may be at least partially due to the impairment of
microcirculation associated with vascular endothelial
cell dysfunction mediated by the antibody against
Hsp60. Further studies using a large series of controls
are required to clarify the relationship between the
anti-Hsp60 antibody and WMHs on brain MR images.

On the other hand. the clinical significance of the
anti-GFAP antibody in NPSLE remains controversial.
There is a report showing that the anti-GFAP antibody
is specific for NPSLE.? Another report suggested that
GFAP might be a useful marker in the diagnosis and
monitoring of NPSLE, because GFAP level increases
in the CSF of NPSLE.2! However, Valesini ef al.** have
reported that the presence of the anti-GFAP antibody
in sera of SLE patients showed no significant correla-
tion with neurologic or psychiatric morbidity. Further
study will be necessary to clarify the association
between the anti-GFAP antibody and NPSLE.

Previously, there were several reports, which
described that the autoantibodies against beta-actin
and alpha-internexin were detected from non-neuro-
logical diseases or healthy controls.>*2* Therefore, we
thought that these autoantibodies were not specifically
related to NPSLE and are parts of the natural autoanti-
body repertoire.

In this study, we detected several autoantibodies
from our NPSLE patient and identified the autoanti-
gens that they reacted. Several autoantibodies are
generated in systemic autoimmune diseases, and
an understanding of the interaction among these
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autoantibodies will help clarify their pathogenesis. The
proteomic analysis used in our study is a very useful
tool for identifying several autoantigens reacting with
autoantibodies at one time.
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ARTICLE INFOD ABSTRACT

Article histary: Here we report two cases of pathologically confirmed tumor-like demyelinating lesions. In comparison
Received 5 May 2008 with ¢ primary demyeli gd our cases demonstrated atypical radiologic features, such
Received in revised form 5 October 2008 as a large monofocal lesion with mild brain edema, and open ring-like or focal enhancement on magnetic
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resonance images, suggesting brain tumors. The clinical manifestations included focal neurologic signs
due to the lesi monophasi des without relapse over a long follow-up period, and efficacy of
oral corticosteroid therapy. Histological analysis of brain biopsy specimens showed the inflammatory
demyelination and preserved axons without tumor cells. The present cases suggest the importance of
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1. Introduction

Atumor-like demyelinating lesion is a rare and unique radiologic
finding. They appear as a large monofocal or multifocal contrast-
enhancing lesions, and are often indistinguishable from brain
tumors on computed tomography or magnetic resonance imaging
(MRI)[1,2). The clinical findings of such lesions are characterized by
arapidly progressive clinical course and neurologic symptoms, such
as headaches, seizures, and unconsciousness [3,5-7]. These find-
ings often lead to an incorrect or delayed diagnosis and treatment.
Thus, it is crucial to confirm the correct diagnosis as inflammatory
demyelinating disease.

In the present study, we report two cases of tumor-like demyeli-
nating lesions. Each case presented a large monofocal lesion, which
was initially diagnosed as glioblastoma or low-grade glioma, but
the pathologic findings demonstrated the inflammatory demyeli-
nating process. The clinical features revealed the gradually progress
of neurologic symptoms and signs, the improvement of the clinical
and radiologic abnormalities following treatment with high-dose
oral prednisolone, and the development of neither new symp-
toms nor lesions during the long follow-up period. Similar cases
were previously described and termed tumor-like demyelinating
lesions or monofocal acute inflammatory demyelination (MAID)
[3-11]

* Corresponding author, Tel.: *B81 97 586 5814; fax: +81 97 586 6502
E-mail address: noriyuki@®med oita-uac jp [N. Kimura)

0303-8467/$ - see front matter © 2008 Elsevier B.V. All rights reserved.
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Here, we discuss the clinical manifestations and pathophysiol-
ogy of these cases together with a review of the relevant literature,

2. Case report
2.1. Case 1

In January 2003, a 53-year-old, right-handed Japanese male
developed a visual field deficit and left hemiparesis. He con-
sulted a local physician for the progress of hemiparesis over the
course of 1 month. Radiologic analysis revealed the presence
of a mass lesion, which was initially suspected to be a malig-
nant glioma, and stereotactic biopsy of the mass was performed.
Because the histologic diagnosis was consistent with inflamma-
tory demyelinating disease, the patient was referred to our hospital
for further evaluation, He had a history of diabetes mellitus and
diabetic neuropathy. In addition, he had no history of preceding
viral infection or immunization prior to the onset of his cur-
rent symptoms. On admission, neurologic examination revealed
homonymous hemianopsia, vertical gaze palsy. left hemifacial
palsy. and moderate left hemiparesis, with the lower extremity
being more severely affected. His deep reflexes were decreased,
presumably due to diabetic neuropathy, but the left Chaddock
sign was positive. Hypesthesia was noted on the left side of the
body and extremities. Routine blood tests were normal. Analysis
of the cerebrospinal fluid (CSF) showed the increase of total pro-
tein (139 mg/dl; normal < 40 mg/dl), and myelin basic protein (MBP)
(224 pg/ml; normal < 102 pg/ml). The immunoglobulin (Ig) G in CSF
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Fig. 1. Cranial MR in case 1 [a and b) and case 2 (c-¢). The right side is shown on the lefi-hand side of each figure. (a) Axial FLAIR image, obtained on admission, shows

a large monofocal, hyperintense lesion with mild edema in the subependymal white matter of the right temporal lobe. (b) Axial

Anlini d T1 gt

d image

demonstrates open ring-like enhancement. (c) Axial FLAIR image, obtained at first examination, shows a small abnormal lesion in the left genu of the internal capsule and
hypothalamus. (d) Follow-up axial FLAIR image. obtained on admission. shows a butterfly-shaped hyperintense lesion in the bilateral basal ganglia and the internal capsule
without peripheral edema. (e) Axlal gadolinium-enhanced T1-weighted image demonstrates focal contrast enhancement

index was normal and oligoclonal bands were negative. Bacterial
and fungal cultures were negative and no marked increase in anti-
viral titers in the serum or CSF was observed. Electroencephalogram
(EEG) showed slow waves in the right temporal region. In March
2003, fluid-attenuated inversion recovery (FLAIR) MRI detected a
large monofocal, hyperintense lesion. Gadolinium-enhanced MRI
showed open ring-like enhancement in the subependymal white
matter of right temporal lobe, which extended to the basal gan-
glia and midbrain (Fig. 1a and b). However, the peripheral edema
and mass effect were disproportionately mild for the size of the
lesion. MRI of the cervical, thoracic, or lumbar spine revealed no
remarkable changes. The patient was treated with a high dose of
oral prednisolone, 60 mg/day. Follow-up examination at 1 month
revealed no abnormal neurologic symptoms. Two months later,
repeated MRI revealed the absence of gadolinium enhancement
and a decrease in the size of the periventricular lesion. He was dis-
charged on a tapered dose of prednisolone and no relapse occurred
during 5 years of follow-up.

2.2, Cose2

In December 2004, a 49-year-old, right-handed Japanese
woman consulted a neurologist because of weakness in her right
extremities over the preceding 2 weeks, Her medical and family
history was unremarkable. Brain MRI showed a small abnormal
lesion in the left genu of the internal capsule and the hypothala-
mus (Fig. 1c). Two months later, repeated MRI demonstrated that
the lesion had extended to the ipsilateral lentiform nucleus and
the contralateral basal ganglia through the anterior commissure.

214

In mid-May, she was admitted to our hospital. On admission, the
patient was drowsy and scored 10/30 on the Mini-Mental State
examination (MMSE). She had mild weakness, rigidity, and hyper-
reflexia in the right extremities without pathologic reflex. Routine
blood tests were normal. CSF analysis showed the increase of leuko-
cyte count (39mm-?) and MBP level (124 pg/ml). EEG revealed
diffuse slow waves. Repeated MRI demonstrated a butterfly-
shaped lesion in the bilateral basal ganglia, characterized by a
high-intensity signal on FLAIR images without edema and mass
effect (Fig. 1d). Gadolinium-enhanced MRI showed focal contrast
enhancement in the globus pallidus (Fig. 1e). She was initially
treated with intravenous pulse methylprednisolone (1000 mg/day)
for 3 days and high-dose oral prednisolone (60 mg/day). Although
her CSF profiles returned to normal, cognitive impairment and right
hemiparesis became worse over 1 month. Therefore, a butterfly
glioma was suspected and a stereotactic brain biopsy was per-
formed to verify the diagnosis. Histologic examination showed the
inflammatory demyelinating lesion. High-dose oral prednisolone
(60 mg/day)was continued and her neurologic symptoms gradually
improved. Three months after initiation of the corticosteroid ther-
apy, her neurologic symptoms returned to normal and MRI revealed
the absence of gadolinium enhancement and a decrease in the size
of the lesion. She was discharged on a tapered dose of prednisolone.
and no relapse occurred during 2 years of follow-up.

2.3, Pathologic findings

The pathologic changes observed in case 1 (Fig. 2a-f] were
more severe than those in case 2 (Fig. 2g and h), although both
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Fig. 2. Pathologi ings of the biopsy sp d i 1 {a-Nand 2(g-J).(a)Proliferation of nur foamy h and g ytic astrocytes (HE
stain, 200« ).(b) Massive perivascular ymphocyte cuffing (HE stain, 200 ).(c) Severe myelin lossin areasinfiltrated by macrophages. positive for myelin debris(Kluver-Barrera
stain, 200 1. (d) Relative preservation of axons in the lesion despite the myelin pallor (modified Bielschowsky stain, 200« ). (e} foamy macrophages positive for CD
58 (200 ). () Numerous gemistocytic astrocytes positive for GFAP (200« 1.(1 Proliferation of foamy macrophages and some reactive astrocytes (HE stain, 100~ . (g) Moderate

perivascular lymphocyte cuffing (HE stain, 100~ ).

cases shared marked morphologic similarities. The biopsy spec- intensive active gliosis with gemistocytic astrocytes proliferation
imen was small and originated form the gadolinium-enhanced  throughout the lesions (Fig. 2a and g). Perivascular lymphocyte
lesions. Hematoxylin and eosin (HE) staining revealed the severe cuffing was observed at the periphery of the lesion, but there was
tissue rarefaction with numerous foamy macrophages, and the  noevidence of neovascularization (Fig. 2b and h). The characteristic

|
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pathological findings of MS, such as the sharp border of the lesions
and shadow plagues, could not be identified because of the near-
total tissue rarefaction with diffuse infiltration of macrophages.
Kluver-Barrera (KB) staining sowed severe myelin loss, and the
broken-down myelin fragments in the cytoplasm of macrophage
were observed (Fig. 2c). In contrast to the myelin pallor, modi-
fied Bielschowsky staining showed relatively well-preserved axons
in the lesions (Fig. 2d). Numerous foamy macrophages were pos-
itive staining for CD68 (PMG1 monoclonal, diluted 1:200; Dako,
Glostrup, Denmark) (Fig. 2e), and the gemistocytic astrocytes were
positive staining for glial fibrillary acidic protein (GFAP, polyclonal;
Dako, Denmark) within and around the lesion (Fig. 2f). Neither
atypical cells nor any findings suggestive of a tumor was detected.
These pathologic findings confirmed the diagnosis of active inflam-
matory demyelinating disease.

3. Discussion

We describe two cases with atypical clinical and MRI features
of demyelinating lesions that resembled a glioblastoma and a but-
terfly shaped low-grade glioma. The present cases demonstrated
the increase of protein level, MBP, or leukocyte count in CSF anal-
ysis and a large monofocal lesion with disproportionately mild
or no peripheral edema or open ring-like enhancement on MRI,
suggesting an ongoing inflammatory demyelinating process [2.12].
Stereotactic biopsy however was necessary to confirm the correct
diagnosis because of the progressive clinical signs, initial unrespon-
siveness to corticosteroid treatment, and an actively growing lesion.
The common pathologic findings of our cases were characterized
by the severe myelin loss with relatively well-preserved axons,
numerous foamy macrophages, proliferation of reactive astrocytes,
and perivascular lymphocyte cuffing that are consistent with the
inflammatory demyelinating plaque. Therefore, we speculate that
the same immunologic mechanism participate in the development
of these lesions, although the clinical and radiological findings were
different.

In the previous reports, several demyelinating diseases, such as
M5 [13,14), acute disseminated encephalomyelitis (ADEM) [15]. and
myelinoclastic diffuse sclerosis (MDS) [16,17] sometimes presented
with tumor-like lesions, MS is the most common form of primary
demyelinating disease and the diagnosis largely depends on the
clinical course, which is characterized by relapsing-remitting or
progressive neurologic deficits. Unlike MS, ADEM is a monophasic
inflammatory demyelinating disease, usually preceded by sys-
temic viral infection or vaccination. Solitary or multiple lesions
are distributed throughout the cerebral white matter, and fre-
quently involve cortical and deep gray matter. MDS is a monophasic
demyelinating disease that occurs mainly in children and demon-
strates one or two symmetric bilateral lesions involving the
centrum semiovale [16]. Our cases presented with no history of
virus infection or vaccination, and monophasic clinical or radi-
ologic deficits over long follow-up period. The monofocal lesion
located in the right temporal white matter and bilateral basal gan-
glia without preference for periventricular area. Therefore, they
did not clearly fit the diagnostic criteria for M5, ADEM, or MDS
with regard to the clinical course and the location of lesions. In
literature, similar cases were described and termed tumor-like
demyelinating lesions or monefocal acute inflammatory demyeli-
nation (MAID) [3-11]. Clinical features of these cases show the
acute onset of focal neurologic signs and normal CSF analysis except
for the increase of protein or MBP levels in a few cases. Most
of the cases demonstrated a good response to steroid therapy
and monophasic episodes without relapse during long follow-
up periods. The precise nosologic classification of these patients

remains uncertain. Gutrecht et al. [ 7] suggested that MAID may be
a unique form of acute, monofocal, cerebral demyelinating disease
that appears to be more similar to ADEM than to MS. Moreover,
some patients with MAID may have immunologic characteristics
that prevent MS from developing. Poser et al. [2,16] considered
tumor-like demyelinating lesions as variants of MS, whereas Kepes
[1] suggested that they occupy an intermediate position between
MS and ADEM. In our cases, the clinical course and radiologic find-
ings favored ADEM except for no history of systemic viral infection
or vaccination, lesion sizes however exceed that of the small foci of
perivenous demyelination seen in typical ADEM. Moreover, patho-
logic features were consistent with those of the previous cases
of tumor-like MS [13,14]. Therefore, present cases were similar to
the published cases with tumor-like demyelinating lesions, which
may represent an entity intermediate between MS and ADEM.
We speculate that the same immunologic mechanisms may con-
tribute to the pathogenesis of monofocal tumor-like demyelinating
lesion.

In conclusion, we suggest that the inflammatory demyelinating
disease should be considered, even il the patients with monofo-
cal tumor-like lesions demonstrate the slowly progressive clinical
course. Long term oral prednisolone therapy may be effective in
these patients. Brain biopsy is a considered a diagnostic procedure
for the correct diagnosis of tumor-like lesions and can contribute
to the appropriate treatment.
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