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erably varies among groups classified by age at onsel.
This information may help prioritize specific SCA gene
testing.

In conclusion, we provided detailed clinical and ge-
netic characteristics of patients with 16¢-SCA, which is
not a rare AD-SCA subtype in the Japanese population.
The range of the ages at onset of 16q-SCA patients is
considerably broad, which might be explained by the
presence of a modifying gene. Our finding of an excep-
tional patient who lacked the C-to-T substitution in the
puratrophin-1 gene emphasizes the importance of further
genetic analysis of the candidate region of 16g-SCA.
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Venous congestive myelopathy of the cervical
spinal cord: An autopsy case showing a rapidly
progressive clinical course
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We report a rapidly progressive myelopathy in a 74-year-
old Japanese man who was admitted to our hospital with a
4-month history of progressive gait disturbance and died of
pneumonia followed by respiratory failure on the 22nd day
of admission. During the course of his illness, magnetic res-
onance imaging (MRI) revealed intramedullary lesions
with edematous swelling from the medulla oblongata to
the spinal cord at the level of the fourth vertebra. After
administration of contrast medium, the ventral portion of
the lesion was mildly and irregularly enhanced and a
dilated vessel was recognized along the ventral surface of
the upper cervical cord. At autopsy, ischemic changes were
observed in the upper-to-middle cervical cord segments,
with so-called arterialized veins in the subarachnoid space.
No neoplastic lesions were found within or outside the
brain and spinal cord. These pathological findings were
essentially those of venous congestive myelopathy (VCM)
associated with dural arteriovenous fistulae (AVF), for-
merly known as Foix—Alajouanine syndrome. VCM asso-
ciated with dural AVF, which is now considered to be
treatable in the early stages, is rare found in the cervical
spinal cord. The present autopsy case, with MRI findings,
provides further information that might be useful for rec-
ognition and diagnosis.

Key words: cervical cord, dural arteriovenous fistula, Foix—
Alajouanine syndrome, magnetic resonance imaging,
venous congestive myelopathy.
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INTRODUCTION

Venous congestive myelopathy (VCM), which results from
spinal venous hypertension,'” is a progressive disorder fre-
quently associated with spinal dural arteriovenous fistulae
(AVF), the most common spinal vascular disease.*” Clini-
cally, VCM presents as progressive paraparesis, sensory
impairment of the lower extremities and bowel. bladder
and sexual dysfunction”” Foix-Alajouanine syndrome
(angiodysgenetic necrotizing myelopathy),'"” which usually
affects the lower part of the thoracic and/or lumbosacral
cord, is an old term previously used to describe this type of
progressive myelopathy associated with spinal dural AVF.
Since the first description by Foix and Alajouanine,’” many
similar cases have becen reported in which clinical and
post-mortem pathological studies have been undertaken."
However, VCM associated with dural AVF affecting the
cervical cord is rare™ and, to our knowledge, the number
of autopsy reports is still very small.'"* Here we describe
an elderly patient with a rapidly progressive myelopathy, in
whom the diagnosis of cervical spinal cord VCM was made
at autopsy.

CLINICAL SUMMARY

The patient, a 74-year-old man, was admitted to our hos-
pital with a complaint of gait disturbance. Four months
before, he had begun to wake frequently at night due to
pain in the shoulder and neck. Subsequently, he felt diffi-
culty in walking even on flat ground and was unable to
climb stairs without assistance. On admission, a neurolog-
ical examination showed mild muscle weakness in his four
extremities. The patient’s ability to perceive sensations
except for vibrations was diminished below the neck. He
showed a shuffling gait and a lefi-sided limp. He also
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exhibited dysuria and orthostatic hypotension: his blood
pressure was I32187‘xsupinc and 84/62 standing. Magnetic
resonance imaging (MRI) showed an intramedullary
lesion with low intensity on T1-weighted images and high
intensity on T2-weighted images from the medulla oblon-
gata to the spinal cord at the fourth vertebral level, with
an edematous swelling (Fig. 1A). Flow voids were not
observed on the T1- or T2-weighted images. After admin-
istration of contrast medium, the ventral portion of the
intra-parenchymal lesion was mildly and irregularly
enhanced (Fig. 1B), and in addition, a dilated vessel was
recognized along the ventral surface of the upper cervical
cord (Fig. 1C). A tentative diagnosis of cervical cord
intramedullary neoplastic lesion was made. On the sixth
day of admission, he suddenly developed flaccid parapare-
sis and urinary retention. His clinical symptoms were
gradually progressive thereafter. On the ninth day, he
showed complete paraplegia. Subsequently, severe muscle
weakness ascended to his upper extremities and his respi-
ratory function also became gradually impaired. On the
22nd day of hospitalization, he died of pneumonia fol-
lowed by respiratory failure. As a result of a retrospective
discussion about the patient’s clinical course and MRI
findings, especially those shown in Figure 1C, a cervical
cord intramedullary lesion due to a certain vascular
abnormality was considered to be a more probable clinical
diagnosis. A general autopsy was performed 8 h after
death, at which time the brain was somewhat edematous
and weighed 1350 g.

285

PATHOLOGICAL FINDINGS

The fixed brain and spinal cord showed no apparent abnor-
malities in external appearance, The superficial arteries
and veins of the brain and spinal cord appeared unremark-
able (no angiodysgenctic or angiomatous lesions were
evident).

A neuropathological examination was performed on 4-
pm-thick sections using several stains: HE, Kliiver-Barrera
and Elastica-Goldner. Selected sections were also immu-
nostained using the avidin-biotin-peroxidase complex
method (Vector, Burlingame, CA, USA ) with diaminoben-
zidine as the chromogen. The primary antibodies used
were mouse monoclonal antibodies against  phos-
phorylated neurofilament protein (SMI31; Sternberger
Monoclonals, Baltimore, NJ, USA; 1:1000) and a~smooth-
muscle actin (SMA: Dako, Glostrup, Denmark; 1:500).

Histologically, significant changes were evident in sec-
tions of the lower medulla oblongata and the upper-to-
middle cervical spinal cord segments. In the cervical cord,
patchy lesions manifested at decreased staining intensity
were scattered in the white and gray matter (Fig. 2A). In
the white matter, degeneration (vacuolation) and loss of
myelin, as well as degeneration (swelling) and loss of axons
were observed (Fig. 2B). In the gray matter, severe neu-
ronal loss and gliosis with rarefaction of the neuropil
(Fig. 2C), as well as increased numbers of small, thick
hyalinized vessels were evident (Fig. 2D). The thoracic and
lumbar spinal cord segments were unremarkable.

Fig.1 Magnetic resonance imaging, (A) intramedullary lesion (mainly in the center of the cord) with low intensity on the T1-
weighted image (left panel) and high intensity on the T2-weighted image from the medulla oblongata to the spinal cord at the level
of fourth vertebra (right panel). The lesion is accompanied by marked edema, (B) The ventral parenchyma presents mild and irreg-
ular enhancement (—), (C) a dilated vessel along the ventral surface of the upper cervical cord ().

© 2007 Japanese Society of Neuropathology
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Fig.2 Intra-parenchymal lesions in the upper-to-middle cervical cord segments, (A) multifocal, patchy irregular lesions in the
gray and white matter (tissue lacerations are artifacts made at autopsy) by Kliiver-Barrera stain, (B) vacuolar degeneration of mye-
lin in the white matter. Note that some of the vacuolated myelin contains round, eosinophilic swollen axons (HE stain), inset, which
are clearly recognized by immunostaining with an anti-phosphorylated neurofilament protein antibody (by SMI31 immunostain-
ing), (C) neuronal loss and gliosis and rarefaction of the neuropil in the anterior horn (by HE stain), (D) increased small hyalinized
vessels in the anterior horn (by Elastica—Goldner stain).

A feature of considerable significance was the presence
of enlarged blood vessels with marked fibrous intimal
thickening and lacking an internal elastic lamina (so-called
arterialized veins) in the subarachnoid space at the cervical
cord level. These blood vessels were easily identified
anatomically as the anterior and posterior spinal veins
(Fig. 3A-E), as well as the coronal veins. Similar alter-
ations were also found in a section of the anterior spinal
vein cut at the level of the lower medulla oblongata: the
medulla oblongata itself was unremarkable, although some
intramedullary veins were found to be somewhat dilated
and congestive.

In conclusion, these pathological findings were essen-
tially those of VCM associated with dural AVF; the multi-
focal lesions affecting myelin and axons, as well as neurons
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were apparently ischemic in nature.*'"*" Unfortunately,
the presence or absence of associated dural AVF (spinal or
intracranial) could not be identified histopathologically.
Importantly, no neoplastic lesions were found within or
outside the brain and spinal cord.

DISCUSSION

We have described an elderly patient who developed
progressive muscle weakness in all four extremities and
showed abnormalities in the cervical spinal cord and
medulla oblongata on MRI. An autopsy examination con-
firmed that he had suffered from VCM affecting the cervi-
cal spinal cord, based on its characteristic pathological
features. The present case, with MRI findings, was an

© 2007 Japanese Society of Neuropathology
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Fig.3 Venous lesions in the subarachnoid space at the cervical cord level, (A) enlarged blood vessel sections showing marked
fibrous intimal thickening( HE stain), (B) in these sections, no internal elastic lamina is evident (arterialized anterior spinal vein).
Note the internal elastic lamina in an arterial section (anterior spinal artery) (by Elastica~-Goldner stain), (C) arterialization is evi-
dent in the blood vessel sections seen here (posterior spinal vein) (by Elastica-Goldner stain), (D) In the thickened intima, many
SMA-positive cells and fibers are present (fibromuscular intimal thickening) (by SMA immunostaining), (E) for comparison,
sections of the anterior spinal artery and vein cut at the upper cervical cord level from a control subject are shown (by Elastica-
Goldner stain).

@ 2007 Japanese Society of Neuropathology
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unusual example of VCM in a rare anatomical location
with a rapidly progressive clinical course. Although we
failed to identify the associated dural AVF in the post-
mortem examination, its presence as the causative abnor-
mality could not be completely excluded.

VCM associated with dural AVF occurs only rarely in
the brainstem and the cervical portion of the spinal
cord.'*"® In the present case, muscle weakness began in the
lower extremities and then ascended to the upper extrem-
ities. Eventually, severe muscle weakness also extended to
the respiratory muscles. There have been a few case reports
of VCM in the cervical region, in which progressive neu-
rological symptoms ascended from the lower to the upper
extremities.” "

Patients with VCM usually show a chronic progressive
clinical course.” Atkinson and colleagues studied 94
patients (75 men and 15 women) with dural AVF treated
surgically at their institution, and reported that with regard
to the myelopathy, the mean time from the onset of symp-
toms to diagnosis was 23 months, the initial symptoms were
most commonly fatigue or muscle weakness in the lower
extremities and the symptoms usually progressed gradually
with time.* However, some patients experienced acute or
subacute deterioration.’

In most cases of spinal dural AVF, the venous drainage
is predominantly localized at the dorsal surface of the
spinal cord, with enlarged, tortuous vessels pursuing an
irregular longitudinal course.*”"'* Patients with enlarged,
tortuous veins on both the ventral and dorsal surfaces of
the cord have been reported to be more seriously impaired
than those with such veins only on the dorsal surface.**
Extension of arterialization to the veins on the ventral sur-
face may lead to increased venous pressure within the spi-
nal cord and more rapid deterioration of the myelopathy.
In the present case, the pathological findings appeared to
be in accord with the rapid clinical course.

VCM associated with dural AVF is a treatable disorder
without sequelae if it is diagnosed in the early stages®*"
MRI is a non-invasive, very useful tool for establishing
an early diagnosis of VCM. The findings characteristic of
VCM include mild enlargement of the spinal cord, an
increased T2 signal in the cord, parenchymal enhancement
with contrast medium and flow voids in tortuous vessels
along the dorsal surface of the cord.*” However, these
findings are not universal, and it is sometimes difficult 1o
differentiate VCM from a primary intramedullary tumor.
In the present case, the rapidly progressive clinical course
was an additional stumbling block to the early establish-
ment of an accurate clinical diagnosis. On the other hand,
an angiography, which was not done in the present case,
remains the gold standard for accurately diagnosing VCM.
However, even this examination sometimes fails to dem-
onstrate the abnormal angio-architecture responsible for
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the disease.***' In some cases, a biopsy is needed to
obtain the diagnosis or rule out the possibility of neoplastic
lesions.*" The present case illustrates that when examining
patients with progressive myelopathy, VCM associated
with dural AVF should always be considered in the differ-
ential diagnosis.
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Investigation of the therapeutic effects of edaravone, a free radical
scavenger, on amyotrophic lateral sclerosis (Phase II study)
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Abstract

Amyotrophic lateral sclerosis (ALS) is a rare disease involving selective and progressive degeneration and disappearance of
motor neurons. Oxidative stress is believed to contribute to its pathogenesis. We have invesrigated the efficacy and safery of
edaravone, a free radical scavenger previously approved for trearment of acute cerebral infarction, in ALS patients. Within
an open trial design, 20 subjects with ALS received either 30 mg (5 subjects) or 60 mg (15 subjects) of edaravone via
intravenous drip once per day. Two weeks of administration was followed by a two-week observation period. This four-week
cycle was repeated six times. The primary endpoint was the change in the revised ALS functional ratng scale (ALSFRS-R)
score, while the secondary endpoint was 3-nitrotyrosine (3NT) level in cerebrospinal fluid (CSF). Efficacy was evaluated in
the 60 mg group. During the six-month treatment period, the decline in the ALSFRS-R score (2.3+ 3.6 points) was
significantly less than that in the six months prior to edaravone administration (4.7 + 2.1 points); the difference between the
wo was 2.4+ 3.5 points (Wilcoxon signed rank test, p=0.039). In almost all patients, CSF 3NT, a marker for oxidative
stress, was markedly reduced to almost undetectable levels at the end of the six-month treatment period. Data from the
present study suggest that edaravone is safe and may delay the progression of functional motor disturbances by reducing
oxidative stress in ALS patients.

Key words: Edaravone, ALS, clinical trial, ALSFRS-R, 3NT, oxidarive stress

Introduction 3-nitrotyrosine (3NT) that is indicative of oxidatve
cellular damage (7). In addition, oxidative lesions
have been found in nervous tissue of both SALS and
FALS patients (8). Several subtypes of SALS exist,
and various biochemical and pathological studies
have indicated that oxidative stress contributes to the
pathogenesis of this disease (9). Thus, oxidative
stress appears to play a major role in motor neuron
degeneration not only in FALS, but also in SALS,
which accounts for the majority of ALS cases.
Edaravone is a free radical scavenger that has been
approved as a therapeutic agent for treatment of
acute cerebral infarction (10). This drug eliminates
lipid peroxide and hydroxyl radicals by transferring
an electron to the radical, being itself converted to 2-
oxo-3-(phenylhydrazono) butanoic acid, and
thereby exerts a protective effect on neurons within

Amyotrophic lateral sclerosis (ALS) is characterized
by two major symptoms, i.e. muscular atrophy and
reduced muscle strength. The disease rapidly pro-
gresses and, in the absence of artificial venrtilation,
respiratory disturbance results in death within two to
four years (1,2).

At present, the only approved therapeutic treatrment
for ALS is the drug riluzole, an anti-glutamatergic
agent. Within Europe and the United States, riluzole
has been reported to prolong life expectancy by three
months in ALS patients without tracheostomy (3-5).
Currently, ALS is primarily treated symptomatcally,
for example by gastrostomy for dysphasia and artificial
ventilation for dyspnea. More effective treatments for
ALS are urgently needed.

The SODI1 gene was identified as a contributory

factor in familial ALS (FALS) in 1993 (6), In
addition, oxidative stress has been considered to
contribute to the pathogenesis of ALS. Post-mortem
examination of autopsy specimens from sporadic
ALS (SALS) patients has revealed an increase in

or adjacent to ischemic areas (11-13). Recently,
beneficial effects of edaravone on wobbler mice with
ALS-like symptoms have been reported (14). Thus,
edaravone is a promising candidate for treatment of
ALS. The goal of the present study was to
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investigate the safery and efficacy of edaravone
treatment in ALS patients (Phase II study).

Methods
Paruciparing instirution and study period

The present study carried out within the
Department of Neurology, Kohnodai Hospital,
National Center of Neurology and Psychiatry,
during the period from 1 November 2001 to B
November 2002. Twenty subjects were enrolled
after they had given informed consent to participate
in the study. The study protocols were approved by
the Institutional Review Board of the Kohnodai
Hospital.

Patient selection and drug treatment protocol

The inclusion criterion was a diagnosis of SALS or
FALS. In terms of respiratory function, exclusion
criteria included tracheotomy, artificial respiration,
or dyspnea. Additional exclusion criteria were
complications such as advanced cancer, severe
cardiac insufficiency, etc., stable ALSFRS-R score
(15) and age of less than 20 years.

Edaravone injections were administered within an
open trial setting. Either 30 or 60 mg of edaravone
was dissolved in 100 ml of saline once per day
immediately prior to injection and administered via
an intravenous drip. Edaravone was administered
every day for two weeks, then patients were observed
for two weeks without edaravone treatment (first
cycle). If no serious side-effects were seen during the
observation period, edaravone was again adminis-
tered for five days a week, for two weeks, followed by
a two-week observation period using the same
protocol as in the first cycle. This treatment-
observation cycle was repeated five umes (2nd-6th
cycles). The total duration of the trial was thus six
months.

Since edaravone had never previously been
administered to ALS patients over a prolonged
period, we first used a half (30 mg x 1/day) of the
approved dose for cerebral infarction (30 mgx 2/
day) in order to confirm safety. At the conclusion of
the second cycle in the 30 mg group, the drug was
determined to be safe, and administration of 60 mg
was initiated in a second group of patients. A control
group was not used because of the small number of
partients in this initial study.

Patients did not receive any other investigational
medications, and riluzole was maintained through-
out the trial at the same dose and administration
schedule thar the patients had been receiving prior to
enrollment. An enzyme immunoassay (EIA) method
was used for measurement of 3NT in the cerebrosp-
inal fluid (CSF), as described previously (16).

Ewaluarnion of safery and efficacy

The primary endpoint in the current study was the
change in ALSFRS-R in the six months following
initiation of edaravone administration. Secondary
endpoints also evaluated during the six months of
edaravone administration included muscle function,
respiratory function, blood gases, CSF protein (total
protein, Alb, IgG) and 3NT, and lipid peroxide
levels in the CSF and blood. The safety of edaravone
was evaluated on the basis of physical findings,
blood-urine tests, sensory testing and adverse event
recording for the duraton of the trial.

Data analysis

Data are presented here as the mean and S.D. The
Wilcoxon signed rank test was used to determine the
stanstical significance of differences in rates of
decline of ALSFRS-R score. The criterion of
statistical significance was p<0.05.

Results
Composition of cases

Twenty subjects were initially enrolled in the present
study (30 mg, 5 subjects; 60 mg, 15 subjects). In
one subject in the 60 mg group, disease meeting the
exclusion criteria of the present study was discov-
ered, and edaravone administration was discontin-
ued. In addition, one subject in the 30 mg group and
two subjects in the 60 mg group were unable to
complete the six treatment cycles of the study owing
to deterioration of their disease (30 mg, 1 subject;
60 mg, 1 subject) or an adverse event (60 mg, 1
subject). To compare the changes of ALSFRS-R
score in the six months prior to the start of treatment
and the six months during treatment, efficacy was
evaluated in the 12 subjects of the 60 mg group who
completed the six treatment cycles, while safety was
evaluated in all subjects.

The clinical background of the 19 subjects
(30 mg, 5 subjects; 60 mg, 14 subjects) except one
subject in the 60 mg group, in whom disease
meeting the exclusion criteria was discovered, is
summarized in Table I. The diagnosis of SALS was
made for all patients except one, who was included
in the 30 mg group. Riluzole was administered to
four subjects in the 30 mg group, and nine subjects
in the 60 mg group.

Efficacy

The changes in ALSFRS-R score during the natural
course of ALS in the six months prior to adminis-
tration were compared with the changes that
occurred during edavarone treatment (Figure 1),
and the difference in the rate of decline between the
two periods was calculated. During the six-month
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Table 1. Patents’ background.
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Item Category 30 mg Group 60 mg Group
No. of cases 5 14
Gender Male 3 (60.0%) 12 (85.7%)
Female 2 (40.0%) 2 (14.3%)
Age (years) Mean +S.D. 56.00 4+ 16.79 5836+ 11.01
Body Weight (kg) Mean +S.D. 53.74+ 10.05 55.01+7.61
Diagnosis Sporadic 4 (B0.0%) 14 (100.0%)
Familiall 1 (20.0%) 0 (0.0%)
Period of Discase (years) Mean+5.D, 2.06+1.70 2.8812.86
Initial symproms Bulbar symptoms 1 (20.0%) 3 (21.4%)
Extremity symptoms 4 (80.0%) 11 (78.6%)
Use of riluzole No 1 (20.0%) 5 (35.7%)
Yes 4 (80.0%) 9 (64.3%)
50 5
~
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Figure 1. Time course of change in ALSFRS-R score in the
60 mg treatment group.

treatment period, the decline in the ALSFRS-R
score (2.3+3.6 points) was significantly less than
that in the six months prior to edaravone adminis-
tration (4.7+2.1 points). Thus, treatment with
edaravone (60 mg) appeared to reduce the rate of
decline of ALSFRS-R score during the six-month
treatment period by 2.4+3.5 points (Wilcoxon
signed rank test, p=0.039; Table II).

In almost all patients in the 60 mg group, the level of
CSF 3NT, a marker of oxidative stress, was markedly
reduced to almost undetectable levels at the end of the
sixth cycle of administration (Figure 2).

Table 11. Effect of edavarone on decline of ALSFRS-R score.

Figure 2, Time course of change in 3NT levels in cerebrospinal
fluid in the 60 mg treatment group.

Safery

With regard to side-effects, one subject in the 60 mg
group developed soft stools and diarrhea, which
appeared to be related to the drug administration,
and which disappeared during the course of treat-
ment. In several cases, laboratory tests showed
abnormalities, but none was considered to be a
consequence of edaravone administration. Some
subjects demonstrated titubation, but this was
largely due to the progression of ALS, and none of
these events was considered atributable to the
edaravone treatment.

Total ALSFRS-R

No. of cases Score at 6 months  Score prior to

Score after months before months after

Change in the 6 Change in the 6

excluding before start of 1st cycle of 6™ cycle of  the start of the start of
Group  dropouts treatment administration administration  treatment treatment
30 mg 4 39.3+8.0 32.04+9.6 27.0+9.6 -7.3+2.8 =5.0+3.6
60 mg 12 42,7+6.3 38.0+6.0 358+7.3 -4.742.1 -2.3+3.6

* Difference in rate of decline=change of ALSFRS-R score in the six months before the start of treatrment minus change of ALSFRS-R
score in the six months after the start of treatment (i.¢. during wreatment with edavaronc).
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Discussion

ALS is caused by selective damage to motor
neurons. The primary symptom associated with
ALS is progressive atrophy of skeletal muscle. In
the United States, the ALSFRS was developed for
clinical evaluation of ALS patients, and its reliability
has been tested (17,18). It has been used not only in
clinical examinations, but also in evaluating the
efficacy of clinical rtrials (19,20). In the present
study, we used change of ALSFRS-R as a primary
endpoint to evaluate the efficacy of edaravone
treatment in ALS patients. The ALSFRS-R is a
revision of the ALSFRS that incorporates items to
evaluate respiratory function. In the clinical trial of
the therapeutic agent riluzole, the modified Norris
Scale (Japanese Edition) (21) was used. However,
the ALSFRS-R has one additional category, and is
also considered to afford berter reliability than the
modified Norris Scale (22).

ALS is a progressive disease, and the ALSFRS-R
scores are known to decrease almost linearly
throughour the course of the disease (15). We found
that the decrease of the ALSFRS-R score during the
six-month edaravone treatment period was signifi-
cantly smaller than that in the six months prior to the
start of treatment. This result suggests that edar-
avone may delay the progression of functional
disturbances in ALS patients.

Because of the uncontrolled design of this initial,
safety-focused study with a small number of
patients, a placebo effect cannot be ruled out. To
support the suggested efficacy of edaravone, we
therefore looked for changes in oxidative stress in
CSF of the treated patients, using 3NT as a marker.
A decrease in 3NT levels in the patient’s CSF would
be consistent with the known action mechanism of
the drug, and could plausibly be expected to benefit
patients. In almost all subjects, 3NT levels measured
at the end of the sixth cycle of administration were
markedly reduced, and were close to or below the
threshold of detection. A previous study found that
3NT was increased in the spinal cord of FALS
patients who exhibited mutation in the SOD1 gene,
and in the spinal cord of SALS patients (7).
Immunostaining revealed precipitation within the
soma of motor neurons (23,24). Furthermore,
increased 3NT levels in the CSF of SALS patients
have been reported (25). It was also shown that 3NT
levels are elevated in the spinal cord of transgenic
mice expressing G37R SOD1, beginning at the early
preclinical phase and continuing throughout the
progression of clinical signs (26). Accordingly, the
marked reduction of 3NT seen in the present study
suggests that the free radical scavenger edaravone
almost completely eliminated oxidative stress in the
spinal cord of ALS patients.

Safety was nort an issue in the group that received
30 mg (half the dose used to treat cerebral infarction
patients). Side-effects were noted twice in one

subject within the 60 mg group; however, these
effects were not serious. Thus, no serious side-effect
was seen in the 60 mg group of ALS patients, who
received the same dosage as that given to cerebral
infarction patients.

The present study was conducted within an open-
trial, Phase II setting and the number of patents
evaluated was small. Although the data from the
current study are promising, it will be necessary to
confirm the efficacy and safety of edaravone admin-
istration within a randomized, placebo-controlled,
double-blind design.
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Case Report of a Patient with Hashimoto’s Encephalopathy Associated with
Basedow’s Disease Mimicking Creutzfeldt-Jakob Disease

Takeo Sakurai, Yuji Tanaka, Akihiro Koumura®, Yuichi Hayashi",

Akio Kimura", Isao Hozumi", Makoto Yoneda®, Takashi Inuzuka"

Abstract
A 79-year-old female was admitted to our hospital because of unconsciousness and convulsion following
mental deterioration. On admission, she exhibited myoclonic movement of the right side of the face and
right fingers in addition to rigospasticity and tremors in the right arm and leg. Laboratory tests revealed
hyperthyroidism with an increased anti-TSH-R antibody titer. In addition, an echogram indicated exces-
sive blood flow at the thyroid; hence, the patient was diagnosed with Basedow's disease. Interestingly, the
tests also revealed increased titer of anti-TPO antibody, anti-Tg antibody, and anti-NH: terminal of
a-enolase (NAE) antibody: in addition, an EEG showed abnormal findings potentially indicating periodic
synchronous discharge. Brain MRI showed cerebral atrophy, and brain ***Tc-ECD-SPECT images demon-
strated an overall decrease in the accumulation of **™T¢ in the cerebrum. The abovementioned findings
are common to patients with Creutzfeldt-Jakob disease (CJD). We initiated treatment for hyperthyroidism
with thiamazole and lugol, but this did not regain consciousness. Because she had anti-thyroid antibody
was observed, we considered a differential diagnosis of Hashimoto's encephalopathy and, in fact, methyl-

prednisolone pulse therapy alleviated her symptoms and normalized the EEG findings.

The condition in this case clinically mimicked CJD; therefore, the differentiated diagnosis is important

because Hashimoto's encephalopathy is treatable disease.
(Received: June 1, 2007, Accepted: December 14, 2007)
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Fig. 1

The electroencephalogram (EEG)
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Fig. 2
T,-weighted image (TR 522ms, TE 11ms) showed cerebral atrophy, and T,-weighted image (TR 4,075
ms, TE 100 ms) showed high intensity at the periventricular lesion and basal ganglion. Diffusion-
weighted image (TR 2,675 ms, TE 66 ms) demonstrated no high-intensity lesion.

Fig. 3
Brain "™ T¢-ECD-SPECT image on admission
demonstrated an overall decrease in the accu-

mulation of **™T¢ in the cerebrum.
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Fig. 4 Clinical course
Al though we treated the patient with thiamazole and lugol, she didn't recover. She recovered rapidly after the initiation of

steroid therapy
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Fig. 5

EEG after treatment with corticos-

teroids demonstrated an a-rhythm

without paroxysmal abnormal EEG
like PSD at monopolar recording.

SER IR A RY 5%, BIB T, 82.2% 12 PSD 2%
A", FE MRI TRGJGETT 2 RHEEEED,
iz > F T, Biid MK S 5 IR EIHET
#E L, BHOETICHEY, X0 ERICERIET2ET
2319,

Zh b OBEER PRI R 5 WARHE = CID &
OENHEEIC AL T L8 50019, HEAREE |3 iR
afEREBRTHE L LZFOENIIERETH S, CID
EOEN FREC L @ER - RBR 2 h, 2FOPIC
i, EREE R T CJD SitloERit e E{LE =L
EFT P, BT 14-3-3 RESMtkic R L A EF
LEEEIRTYVWD, EHITHL, ABMYL 24BN
HETEOBRMEET, 47 u—3 AMOFMIEER,
e OFERE, PSDROBHEAT R, S CJD k£ OER|H
MEEZ-o,

Peschen-Rosin & IZffERGFEOBMMER L LT, A
FHEO@BDET A7 0—X R, SEHEEE, RHATHEE
FERCHMER 2B 2 BEOP T, OREAN, O
w4 7o/ —Lbiko LR, OEEaO RSz A
VFra—FnrrFOHE, ORBERAToA FE
CRIFERIET 5k, @M MRI TREFRRSZ W
ZE, D55 3oL RN T L, EEIFTVREY, K
FTRAREREIES COBHEREN - T bk
N, MAERE L ®2 6ht, JTE, ERRTE O RE

Immunoblot(N & «-enolase . NAE)

MW NAE NAE NAE
121 - ;
100 — .
_— - ——
54— =230
- w
38- P

;o

present case negative
(positive)

(kDa) positive

Fig. 6
Immunoblot analysis of the NH;-terminal of a-enolase
(NAE) with sera vielded strongly positive results for
NAE. The asterisks indicate the position of NAE.

K NAEHI 2 MECRBL I L HRESATL
W, ZOFEREARED 8% BETH D, RN,

CJD, HhrEtt i i, BB FE 4 & o8+ e Rl
M (% S, SIS MR ¥, B (%
Btz ) 7= b—7 A, REESEME, Sjivgren iR
#f, Bechet % Y), Basedow T2 1y, &1
BREVDED TRVWESATWLAY, S, ELXB L2

BRAIN and NERVE 60# 5% 200845H

-75-




564

WHEAHE T2 11% L 23 NAE Hitkizit s h ¥, RE
I EFRAE DR 0, A T I ABRRY, BRECEER, RSB
5 CID LEREE L1208, PRIRECHEOMYE, 2
Fu4 FEfic: 2208, i NAE ks BtEE2m L
I L S NGAREE 2T L 2,

FEARGE DR B L — IR T H 2 45, HiC
Basedow #i§ % - -WARE OB G H 29, HEH
HRIRF ST D Basedow DZWA A F 74 > Tk, &
KATR L LT, OBk, SEEY, FERS, R
e EOWRIRPEER R, @U@t RRIgEA, GRER
ZEHELCISEORER, 035128 L4570, B
AELT, (DT 4, WET SovTFhh—Fx
XA, (i) TSH{Ef# (0.1 U/mlAF), (i) #i
TSH Z# &4k (TRAb, TB II) B, & it#Bdi
& (TSAb) BtE, (v) HEHEI—F (37223
v L) ARREREEMThro v v F 75 7 4 TURE,
D56, 4 2%t = 2t Basedow H - 2WL, (),
(i), (i) %=§§/c THE %D S L\v> Basedow f§ & ¥
%20, KTz, BEFRR E L T@%2 R, RERET)H)
~(iii) #EB B L s, “FEHS L4 Basedow " 12
YT 5, DARIRESIC L 2GEMmEHT A Fo4
YT, BERRT, OU@ERPRBMMEA (2720
Basedow #% OO FEAE® st v b o), BE
MET, () MPRE~A 20V —4 (£-12 TPO) i
e, Gi) i 4 o7 a7 ) Ak, (i) Miee
T o RRBWEREYL S, EL, BEWME, BETEMRO
| 2P EEET %6 O LRI T 520, 25T,
Basedow 55 O & 74 HL5E LA (345 495 00 32 067 2L HE 4 39 72
LTw%;

oL, TR E O RERRE R O Rl TH PR
BREUAB I <, THERLERAET 5 C L%
BOBTREEICED 5 2 L5535 D, Hashitoxicosis &
Va5 AR SRS 2 T Vv 37, B2, Hashitoxicosis
kit Basedow i EMiEFEOEHTH Y, BEMICIER
#: Basedow O R#H L, »>HEBFICHERG
EFHEHLLDOEEEL T VLAY, 210, BTttt kIR
EROFHH « FEIClT 2 v 1 o E-R T, ACRE
LRI B 22 A< 7 b T ARTBR T 28z O
HEB oD EH A, BRNLIEAR & Basedow i
it iAo i 2 4 4 & L T v 529, Hashitox-
icosis EMiEORMIcH D, BHER-HET 2 L=F
REELVKBETT2B888b5LH260 TV S,
Basedow W RHEME M HEBF O 1.5~5%TH
D 2220 K F TIHAHBEEARTEZTT - Tuh s, AR
DHMREAL b > TVl AT S+ 2,

F B

MHERERR, BEEAT R 5 Creutzfeldt-Takob #5 & 8L
L, Basedow #ii % f 5 @ARIED 1| (il 2 #E8E L /-, &8
OFRBEC AR, RREEA 7oA FEOFS,
SIARGE £ BW L7z, Kl Basedow i O B2 1AL
it T, WABOREORIE D i ISP
HULETHS,

X ®

1) Fujii A, Yoneda M, Ito T, Yamamura O, Satomi S, et
al: Autoantibodies against the amino terminal of
a-enolase are a useful diagnostic marker of Ha-
shimoto's encephalopathy. ] Neuroimmuno! 162: 130~
136, 2005
Yoneda M, Fujii A, Ito A, Yokoyama H, Nakagawa
H, et al: High prevalence of serum autoantibodies
against the amino terminal of a-enolase in
Hashimoto's encephalopathy. ] Neuroimmunol 185:
195-200, 2007
FrvE s, EED, EERE, HHES, KM
F oW O RS i RAE L ARG D | 1, EREKREE
42: 619-622, 2002
AELSRE, LA, wEEE, SEEE #T %
fti: Basedow M ILAFEEME, WARNE% RiEL 7 16
(£5). FIERHEHE 21: 281, 2004
Canton A, de Fabregas O, Tintore M, Mesa ], Codina
A, et al: Encephalopathy associated to autoimmune
thyroid disease: a more appropriate term for an under-
estimated condition? ] Neurol Sci 176: 65-69, 2000
Brain L, Jellinek EH, Ball K: Hashimoto's disease and
encephalopathy. Lancet 2: 512-514, 1966
Ul By, BOHFEARL, KE B WSARSAE OBRR T E —
&6 127 FEHI OBRIR % il iz —. Annual Review fige
2005, HPAHESEEE, B3N, 2005, pp221-229
EHE R RAREOREME. HARFHHE 4066
21-28, 2002
HESWMABRIE Y A L AREWAEE: 204V
Zxl b e ITERHT = 2T (TR, KB,
#i50, 2002, ppl7
R, fH R, BN HE iz NSE M5l
EBAMAAE F 214 &7 Creutzfeldt-Jakob 5 £ERFRY
# MRI, SPECT, EEG, #iifi NSE 0¥l MEEPIE61;
265-269, 2004
Forchetti CM, Katsamakis G, Garron DC: Autoim-
mune thyroiditis and a rapidly progressive dementia:
global hypoperfusion on SPECT scanning suggests a
possible mechanism. Neurology 49: 623-626, 1997

12) Wilhelm-Gossling C, Weckbecker K, Brabant EG,

BRAIN and NERVE 60#%5% 20084 5H

-76 -



Dengler R: Autoimmune encephalopathy in Ha-
shimoto's thyroiditis. A differential diagnosis in pro-
gressive dementia syndrome. Disch Med Wochenschr
123: 279-284, 1998

Seipelt M, Zerr 1, Nau R, Mollenhauer B, Kropp S, et
al: Hashimoto's encephalitis as a differential diagnosis
of Creutzfeldt-]Jakob disease. ] Neurol Neurosurg
Psychiatry 66: 172-176, 1999

14) Hernandez Echebarria LE, Saiz A, Graus F, Tejada J,
Garcia JM, et al: Detection of 14-3-3 protein in the CSF
of a patient with Hashimoto's encephalopathy. Neu-
rology 54: 1539-1540, 2000

Papathanasopoulos P, Mallioris K, Karanasios P,
Dimopoulos D, Papapetropoulos T: Febrile Ha-
shimoto's encephalopathy; an unusual cause of status
epilepticus. Ir Med ] 93: 118, 2000

QOide T, Tokuda T, Yazaki M, Watarai M, Mitsuhashi
S, et al: Anti-neuronal autoantibody in Hashimoto's

13

15

16

encephalopathy: neuropathological, immunohisto-
chemical, and biochemical analysis of two patients. ]
Neurol Sci 217: 7-12, 2004

565

17) Doherty CP, Schlossmacher M, Torres N, Bromfield

E, Samuels MA, et al: Hashimoto's encephalopathy

mimicking Creutzfeldt Jadob disease: brain biopsy

findings. ] Neurol Neurosurg Psychiatry 73: 601-602,

2002

18) Peschen-Rosin R, Schabet M, Dischgans J: Manifesta-
tion of Hashimoto's encephalopathy years before on-
set of thyroid disease. Eur Neurol 41: 79-84, 1999

19) H B3R, BN, Bl B PIRERGE L R, MR
¥ 23: 133-137, 2006

20) MEEEE: S F s, BN B ARER Ao EREE 1.
HAESR#E, K8, 2006, pp235-238

21) WAz BERRIRE (B4R | DI O AREW HE

fEWREF 1. HAEEdke:, KR, 2006, ppd34-437

kRS, AR W €, HLE W, EUCH, fib:

WAFEOEABEPIC s F e RELL 21 EHO

kel AEEHEEEE 27; 11-18, 2000

23) % © & Hashitoxicosis &£ FARIRPEIER 5 B 248

A4, HAEME 38: 1677-1683, 1980

wAREE: v b Fa—v A, FIEEBK NOBE

5 1. HAENAL, A, 2006, pp279-281

[+]
B3

24

R L L Ll

*" BRAIN and NERVE

= PR (F7)] | R ES. 7807 (463,600 B5%)
20075108 5 (Vol.59 No.10) %5 lipaeptimeiipp ity

-
b4 SRR DMEE
B ALs HRLBBEOES
H 15 oGz =
.
[E2-T=P
ALSOMB—DRERETIR - - - -vovvrrrrrrrsrnnaanns {Eox— ALSERBEE—AFr/EXFANICSTSEEWE - & A
FFULIALSOREFIE (AWa]iZEHE) - ooooeeoeenenne BEHEZ. M ALSESI/OYUP—FEREREDREEEE - WP s
ALCSOMMIIRER - -2 0= <os 22z anoansamansansesannsnsss WRENE. it ALSTHSNB IV FF AR IAEOBHES - ----- - BS)IRA.fit
ALSEBBE TR (MUNE) -« vvvvrrnrrsanenens M W EIMRRETS)LCSIT BN E R AW EENE
ALSORHSIEMMOEMEVEM - oo HEEN ANATFHICEDALST MRS - o oovvvremncannnnsn WO
KCAALSEIS—ALS-parkinsonism-dementia complexé ALSEHRERRET

LTOMULVELS, 8%, FEIC DL TOER - oooove e - BRRE —FRSERRET SEREETFELTOHGF - -+ e ¥ fib
JF LABOALSOEEICIT DREPTELOmEN - - - - IV W
Eﬂ]ﬁ(ﬁ?)%#')&ﬁﬂ)ﬁﬂﬂaﬂ%&h ------------ Y A WEHEEROEME "2 — O X—I/ I LT TFRERED?
BT EASALSOBIMPRER - - orereceianinas B cceeerr ettt s HR R, fil
ALSOREMIELL + v vverrovrerrsnstessaiornniaraasrasnsens R — QS
ALSOMIRA A/ F 0TI - ocovvnaneonenennns AF B4 SENENNCSSTARACMESRANOEEUL | ST
ALSEREIEF= /B s rrrvrreeriioiiiainioiiiiiin HWOE M cerrrererererrerassaiiasisisasiiiiteasaciiataanas Ml B
ALSHENADRGFRRIOTPAI - -oorereees WRIER. fif OFEHREE
ALSEAFILSEAMBEE - vovvereennnrennns HMgE. i 8th International Conference. AD/PDESEE - -~ A A
ALSOBTE® AR SHTEIEG - TEREYaE0 [ )

BN TGN - v s eovemmnnninnnnnnnennnnenens WIS BEEEES 10OM(10) o ooveeeioriienieniesianes E 2

#HEE(—RER KAL) OZBELR-THEYET, SMUVEHERPREE (TEL 03-3817-5696) ¥ TEIT.

E#!ﬁ T113-8719 BB FREAMM1-28-23 (RBR7586) TEL 03-3817-5657 FAX 03-3815-7804
¢ E-mail sd@igaku-shoin.co.jp http://www.igaku-shoin.co.jp &% 00170-9-96693

BRAIN and NERVE 60 #35% 2008 45 H

7T -




79
BRAIN and NERVE 60(1) © 79-83, 2008

ER R E

i ERF T A O N IKEERIR

BAGRIDFETY M 0 K K OB R
A ® &R ¥ E BB
Moo R0 R WY R R R

A Case of Varicella Myelitis for Nursing Care Worker

Mariko Takei-Suzuki’, Yuichi Hayashi', Akio Kimura",
Mamoru Nagasawa®, Akihiro Koumura', Takeo Sakurai',
Yuji Tanaka', Isao Hozumi, Takashi Inuzuka"

Abstract

Varicella myelitis is very rarely observed in healthy adult. We report the case of 25-year-old nursing
care worker who suffered from chickenpox for the first time, Approximately 2 weeks prior to the develop-
ment of the symptoms, she cared for an old man who suffered from herpes zoster. She was admitted to
our hospital, and she complained of weakness and paresthesia in the lower limbs. Subsequently, she
experienced vesicorectal disorders: this was followed 5 days later by the appearance of a rash. Spinal
T:-weighted MR images showed a high-intensity lesion in the spinal cord at the level of Th9/10, and both
IgM-type anti-VZV antibodies and VZV-DNA were present in her cerebrospinal fluid. Treatment compris-
ing a combination of acyclovir at 1,500 mg/day for 14 days and y-globulin with high titer of IgG-type
anti-VZV antibodies at 5 g/day for 5 days result in remarkable improvement. She was able to walk again.
The high-intensity lesion in the spinal T:-weighted MR images disappeared. Urinary dysfunction
disappeared completely after 5 months. Care persons without anti-lgG antibodies against VZV are at a
high risk of contracting varicella infection. Guidelines for infection control in home care, as well as

hospitals, are necessary for caregivers.
(Received: February 3, 2007, Accepted: September 18. 2007)
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