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Fig.4 Microscopic findings. (A-C) Severe neuronal loss, gliosis, and rarefaction of the neuropil can be seen. (A) Frontal lobe
(HE; bar = 200 pm). (B) Precentral gyrus (HE; bar = 200 um). (C) Temporal lobe (HE; bar = 400 um). (D) Motor neurons in the
antenior horn of the cervical cord are markedly reduced in number (HE; bar = 200 um).

ever, there were no Bunina bodies or ubiquitin-positive
intraneuronal inclusions.

DISCUSSION

The early decline in social interpersonal conduct, dechne 1in
personal hygiene and grooming, perseverative and stereo-
typical behaviors, and late mutism observed in the pre-
sented case are clinical features of FTD.'* The bilateral
pyramidal tract signs and neurogenic findings in EMG
observed in the middle stage support the clinical diagnosis
of MND. Therefore, with the rapid progression into aki-
netic mutism, this case is clinically compatible with FTD/
MND.

© 2006 Japanese Society of Neuropathology

The dysarthria observed in the imitial stage was charac-
terized by hoarseness, followed by the emergence of a
nasal voice and volitional movement disorders of the
speech organs, which ultimately evolved into AOS. MND
signs, such as tongue atrophy and fasciculation, were nol
observed even in this stage; therefore, the severe dysar-
thria was thought to be attributable to AOS, not bulbar
palsy. This is a unique clinical feature of our case because
severe dysarthria is caused by bulbar palsy in FTD/MND!!
Progressive AOS is a rare condition,” and to the best of our
knowledge, no other case of progressive AOS with FTD
has been reported in the literature. We propose that the
combination of FTD and progressive AOS in our case was
derived from severe and widespread lesions in the bilateral
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Fig. 5 Basophilic inclusion bodies observed in the brain. (A) Frontal lobe (HE; bar =10 um). (B) Temporal cortex (HE;
bar=20pum). (C) Precentral gyrus (HE; bar=20um). (D) Insular cortex (KB; bar=20um. (E) Subthalamic nucleus
(HE: bar = 20 pm). (F) Red nucleus (HE; bar = 10 ym). (G) Hippocampus, basophilic inclusions are indicated by arrows (HE;

bar = 20 um).

frontal lobes, including the anterior opercular area, which
is supported by the SPECT and pathological findings.
Intraneuronal inclusions observed in the present case
were basophilic with HE and KB stain, well stained with
Nissl stain. weakly argyrophilic with Bodian’s stain, and
negative with ATS and antiubiquitin immunostaining.
Although electromicroscopic examination was not per-
formed. these findings coincide well with a previous report
of basophilic inclusions* Basophilic inclusions have been
described in cases of juvenile onset amyotrophic lateral
sclerosis™"* So far. adult-onset cases showing basophilic
inclusions consist of two major subgroups:* one is a gen-
eralized variant of Pick’s disease or relatively early onset
FTD." and the other is motor neuron disease with baso-
philic inclusions. Although only a few cases in each sub-
group have been reported ' some of these cases show a

widespread distribution of lesions as was observed in our
case.

The present case showed clinicopathological features of
both FTD and MND, which suggests that cases showing
basophilic inclusions may constitute a clinicopathological
spectrum of FTD/MND between a generalized vanant of
Pick’s disease (FTD) and motor neuron disease with baso-
philic inclusions (MND). This condition clinically mimics
FTD/MND with ubiquitin-positive inclusions, but differs
pathologically.
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Fig.6 Semimacroscopic findings of the brainstem and cervical cord. (A) Cerebral peduncle (KB). (B) Medulla oblongata (KB).
(C) Upper cervical cord (KB). Prominent pallor of the myelin sheath of the corticospinal tract can be seen
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Abstract

The authors describe an unusual case of autosomal recessive spastic ataxia of Charlevoix—Saguenay (ARSACS) without leg spasticity,
which is a core clinical feature of ARSACS. This is the second family with a spasticity-lacking phenotype in ARSACS., A peripheral nerve
conduction study disclosed decreases in motor and sensory nerve conduction velocities with the disease progression. Although the leg
spasticity is reported to become progressively worse during the disease and is prevalent in older patients, we first observed that the symptom
had disappeared, probably due to the progressive peripheral nerve degeneration in the disease course. Thus, we should analyze the SACS
gene even in cases of early-onset cercbellar amxia without spasticity. The patient had a novel homozygous 2-base pair deletion mutation
(c.5988-9 del CT) of the SACS gene, but the genotype was different from that in our first family of this phenotype. A further genotype-

phenotype correlation study is required to clarify the molecular mechanism underlying ‘sacsinopathies’.

© 2007 Elsevier B.V. All rights reserved.

Keywords: ARSACS; Deleti ion; Sy

ity; SPECT with 3D-SSP analysis

1. Introduction

Autosomal recessive spastic ataxia of Charlevoix—Sague-
nay (ARSACS; OMIM 270550) was originally described in
families from the Charlevoix—Saguenay region in Quebec, in
the northeast of Canada. The clinical phenotype of ARSACS
patients in Quebec is uniform, and characterized by early-
onset ataxia of gait, progressive spasticity, peripheral
neuropathy, normal mentality and retinal striation [1]. In
2000, the gene responsible for ARSACS, SACS, was
discovered [2]. The open reading frame (ORF) of SACS
was initially reported to comprise 11,487 bp and to be
encoded by a single gigantic exon [2]. In the recent version of
Genome Project Gene Predictions, however, eight exons
upstream the original SACS ORF are indicated and thus the
new ORF is 13,737 bp long (http:/www.nebi.nlm.nih.gov/

* Coresponding author. Tel.: +81 285 58 7352; fax: +81 285 44 5118,
E-mail address: yiskiys@jichi.ac.jp (Y, Takiyama).

0022-510X/8 - see front matter © 2007 Elsevier B.V. All rights reserved.
doi: 10,1016/ .j0s.2007.02.002

entrez/viewer. fegiZdb=nucleotide&val=13620292). To date,
more than 20 mutations have been reported worldwide [3-5].

Recent reports have revealed that ARSACS shows phe-
notypic variability, e.g., absence of retinal striation [6-9] and
presence of mental impairment [9-12]. Furthermore, we
previously reported two sibling cases without spasticity
elsewhere [13], although we could not determine whether
their spasticity had gradually decreased or not existed from
the onset of discase. Here we report a case that exhibited a
decrease in leg spasticity during the 29-year course of the
disease, with a novel SACS gene mutation.

2. Methods

We report a patient in a Japanese family with early-onset
ataxia. The unaffected elder sister underwent thorough
neurological evaluation by H.S. The father and mother
were not consanguineous, and had died at ages 82 and
34 years of pulmonary fibrosis and a sarcoma, respectively.
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We performed conventional nerve conduction studies on
sensory and motor nerves. Sensory nerves were examined by
means of the antidromic stimulation technique.

The patient was examined by means of N-isopropyl-p
['**1] iodoamphetamine (‘**I-IMP) single photon emission
computed tomography (SPECT), and the images obtained
were analyzed by means of three-dimensional streotactic
surface projection (3D-SSP) using image-analysis software,
1SSP, ver. 3.5 (Nihon Medi-Physics).

Blood samples were obtained with informed consent from
the patient and her elder sister. Genomic DNA was extracted
from peripheral blood leukocytes. Using 38 appropriate primer
pairs (all pnimer sequences are available on request), the coding
exons of the SACS gene were amplified by PCR from 200 ng of
genomic DNA, and then sequenced directly with an ABI
PRISM 3100 genetic analyzer; the analysis was performed with
Sequencing Analysis software, ver. 5.2 (Applied Biosyslems).

This study was approved by the Medical Ethical Commit-
tee of Jichi Medical University.

3. Case report

A 57-year-old woman first walked at 3 years. Her gait was
unsteady and she could not run in the first decade. She could
walk with assistance until 25 years old. She was admitted to
our hospital at age 27 years because of slowly progressive
gait disturbance in October 1977. Neurological examination
at age 27 years revealed mild distal muscle weakness and
atrophy of the extremities. She exhibited spasticity in the
lower extremities. Her tendon reflexes were exaggerated
with the absence of ankle jerks. The Babinski sign was
present bilaterally. She showed limb and truncal ataxia with
scanning and slurred speech. Her gait was ataxic and spastic.
Horizontal gaze-evoked nystagmus was noted. Vibratory
sensation in the lower extremities was reduced. She showed
claw-hand and hammer-toe deformities, and pes cavus.
Myelinated retinal nerve fibers were observed in the retina, A
nerve conduction study revealed that motor nerve conduc-
tion velocity was mildly reduced and sensory nerve
conduction velocity was also reduced except for in the
sural nerves, for which no sensory nerve action potential
could be evoked (Table 1). Brain CT revealed cerebellar
atrophy. A sural nerve biopsy revealed loss of large
myelinated fibers (data not shown).

Table 1

Peripheral physiologic study
Nerve (left) 1977/11/04 200601731 Normal

MCV Ulnar 484 48 49-68 m/s
Median 377 NE 47-60 m/s
Common peroneal 26.8 NE 43-61 m's
Posterior tibial 270 NE 41-61 m/s

SCV Ulnar (hand) 245 264 46-60 m/s
Median (hand) 6.5 249 45-68 m/s
Sural NE NE 34-49 mfs

MCV: motor nerve conduction velocity, SCV: sensory nerve conduction
velocity, NE: not evoked.

Fig. 1. (A) Brain MRI of the patient. Brain MR1 revealed cercbellar supenior

phy without b atrophy. (B) '“I-IMP SPECT with 3D-
SSP analysis. The results showed decreased blood flow in the supenor
cerebellar vermus {arrow) and cerebellar henusphere.

After discharge, she could walk with a walker, but her gait
disturbance gradually progressed and she became wheelchair-
bound at age 45. She fell down and developed a subdural
hematoma, and thus underwent burrhole imgation at the same
time. Dysphagia emerged at age 54. Neurological examination
at age 57 years disclosed the absence of spasticity and moderate
muscle weakness in the lower extremities. Her severe limb and
truncal ataxia resulled in unsteadiness on sitting on the side of
bed. Both superficial and deep sensations were disturbed,
especially in the distal parts of the extremities. The tendon
reflexes had almost completely disappeared in the upper and
lower extremities. The Babinski sign was still present. The leg
spasticity was no longer evident, apparently because of
progressive motor and sensory neuropathies. A nerve conduc-
tion study revealed that motor nerve potentials were not evoked
except for in the ulnar nerves and sensory nerve conduction
velocity was reduced except for in the sural nerves, for which
no sensory nerve action potential could be evoked (Table 1),
Brain MRI revealed cerebellar atrophy, especially in the
superior vermis (Fig. 1A). '2I-IMP SPECT revealed decreased
blood flow in the whole cercbellum (data not shown), whereas
SPECT with 3D-SSP analysis showed decreased blood flow in
the supenor cerebellar vermis (Fig. 1B).

A homozygous 2-base pair deletion mutation, ¢.5988-9
del CT (GenBank Accession No. AL157766) in exon 9 of
the SACS gene, was identified in the patient. The elder sister
had a heterozygous state of this condition.

4. Discussion
The present patient showed characteristic features of

ARSACS, as follows: cerebellar ataxia, peripheral neurop-
athy, retinal striation, and cerebellar atrophy, especially in the
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superior vermis. However, it is noteworthy that our patient
lacked leg spasticity, i.e., a core clinical feature of ARSACS.
In Quebec and non-Quebec patients, the leg spasticity
becomes progressively worse during the disease and is
prevalent in older patients, and tendon reflexes remain
preserved throughout the disease, except for ankle jerks
[1.8]. Meanwhile, we previously reported two brothers with
ARSACS without spasticity [13]. In those cases, we were not
able to determine whether or not their spasticity had
decreased during the discase course or had been absent
from the onset, because we only observed them at one time
[13]. In the present patient, we observed that leg spasticity
and tendon reflexes decreased during the 29-year disease
course. This is the second family with ARSACS without
spasticity [13], and is the first observation that spasticity and
tendon reflexes decreased duning the disease course of
ARSACS. There 15 a possibility that severe peripheral nerve
degeneration, as indicated by the biopsied sural nerve and
peripheral nerve conduction velocities, masked any spastic-
ity. The present patient again indicates that progressive
spasticity is not a constant feature of ARSACS [13], and that
we should analyze the SACS gene even in cases of carly-
onset cerebellar ataxia without spasticity.

The characteristic MRI findings in ARSACS are cerebellar
atrophy, especially in the upper vermis, as shown in our patient,
and a small spinal cord in the cervical segment [3]. The MRI
findings in 11 of 14 patients with early-onset cerebellar ataxia
with retained tendon reflexes (EOCA) reflected marked
cerebellar atrophy affecting the upper and lower vermis, and
hemispheres to almost the same degree [15]. In Friedreich’s
ataxia (FA), the MRI findings in all 11 patients reflected upper
cervical cord shrinkage, and only one of the 11 patients at an
advanced stage showed moderate cerebellar atrophy [15]. Thus,
there are some different MRI findings among EOCA, FA, and
ARSACS. In the present study, we showed that 3D-SSP
analysis on brin SPECT revealed decreased blood flow in the
superior cerebellar vermis. This finding might reflect atrophy of
the superior cerebellar vermis. To our knowledge, SPECT with
3D-SSP analysis in ARSACS has not been reported so far.
Meanwhile, EOCA and FA ofien show a reduction in the
parietotemporal cortex blood flow as well as cerebellar
hypoperfusion [14], a different feature from ARSACS.
Although we should perform further SPECT analyses in
ARSACS, 3D-SSP analysis on brain SPECT could be a useful
tool for the differential diagnosis of early-onset cerebellar
ataxias in addition to brain and cervical MRI, and gene analysis.

Genetically, the present patient had a novel homozygous
deletion mutation (c.5988-9 del CT) of the SACS gene, which
resulted in a frameshift and a subsequent stop codon at amino
acid residue 1999. This mutation leads to truncation of the
predicied sacsin protein. However, our first ARSACS family
without spasticity had a homozygous missense mutation of the
SACS gene. Thus, it does not appear that the leg spasticity-
lacking phenotype is affected by a certain genotype.
Conceming the 2-base pair deletion mutation in the SACS
gene like our case, there has been only one report with a

compound heterozygous state in more than 20 mutations
reported [9]. So far, a genotype-phenotype correlation has not
been demonstrated in ARSACS. As more SACS mutations are
identified, a finer genotype—phenotype correlation study will
become possible.
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Constant blood flow reduction in premotor
frontal lobe regions in ALS with dementia —

a SPECT study with 3D-SSP

Ishikawa T, Morita M, Nakano 1. Constant blood flow reduction in
premotor frontal lobe regions in ALS with dementia — a SPECT study
with 3D-SSP.

Acta Neurol Scand 2007: 116: 340-344,

Objectives - We investigated the regional cerebral blood flow in
amyotrophic lateral sclerosis with dementia (ALS-D) patients,
using single photon emission computed tomography (SPECT).
Materials and methods — The '*1-IMP SPECT data for 5 ALS-D
and 16 ALS patients were analyzed using three-dimensional
stereotactic surface projection (3D-SSP). Results — 3D-SSP
demonstrated marked prefrontal hypoperfusion in all the five
ALS-D cases and significant bilateral prefrontal hypoperfusion in
group comparisons. Conclusions — This study revealed prefrontal
hypoperfusion in ALS-D cases to be an obvious abnormality with
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scientific objectivity.

Introduction

Amyotrophic lateral sclerosis (ALS) is a degener-
ative disorder that involves progressive muscle
weakness, and the lesions are essentially restricted
to upper and lower motor neurons. Traditionally,
patients with ALS have been recognized to be free
from cognitive impairment. Evidence is emerging,
however, that the cognitive function is impaired in
some ALS patients, and such cases have been
repeatedly described, especially in Japan (1).
Single photon emission computed tomography
(SPECT) studies have been performed for the
evaluation of the regional cerebral blood flow
(rCBF) in various neurodegenerative disorders,
including ALS and ALS-D. Such studies revealed
cortical hypoperfusion in the premotor frontal lobe
cortex and/or motor cortex in ALS (2, 3) or ALS
with dementia (ALS-D) (4, 5), leading the research-
ers to state that ALS-D is included in the spectrum
of ALS (6). The reported hypoperfusion in these
regions, however, lacked objectivity, because the
SPECT data were not standardized. With recent
advances in computer-assisted analysis of SPECT
images using three-dimensional stereotactic surface
projection (3D-SSP) (7, 8), we have become able to
detect a slight change in rCBF with scientific
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objectivity. Nevertheless, there have been few
studies to discriminate subjects with ALS-D from
non-demented ALS cases using such statistical
methods. The purpose of this study was to evaluate
rCBF in ALS-D and ALS cases using an objective
and accurate method for analysis such as 3D-SSP,
and to discuss the relationship between ALS-D and
classic ALS.

Material and methods
Cases

Forty-one ALS cases had been diagnosed in the
Neurology Department of Jichi Medical Univer-
sity from 1997 to 2003, five of whom had
dementia. Among them, 16 ALS patients and
five ALS with dementia patients could be eval-
vated by SPECT. Five ALS-D (two men and
three women, mean £ SD: 54.8 &+ 3.4 years old)
and 16 ALS cases (nine men and seven women,
mean + SD: 66,5 £ 11.8 years old) were selected
for analysis. The diagnosis of ALS was estab-
lished according to the El Escorial criteria (9).
None of the patients had either symptoms of a
cerebrovascular disease or infarcts detectable in
CT or MR images.



Table 1 Clinical features of tha amyotrophic lateral sclerosis with dementia (ALS-D)

Constant blood flow reduction in ALS-D

The duration of Personality
Age (years oid)  iliness a1 the time lossof  insight into  changa /Emotional
ALS-D cases /Sex of SPECT imontis) Initigl symgtom HOS-R WAISR mamory  disease disordet Aunopsy
ALS-D 1 58/F B Memary loss NAA + - + -
ALS-D 2 S0/M 8 Memary loss Verbal (57) + - . *
Performancs (51)
Full (47)
ALS-D 3 59/F 13 Upper limb weakness Verbal [100) - - + .
Performance (75)
Full (89)
ALS-D 4 52/F 2 Parancia N/A + - + 4
ALS-D 5 55/M 45 Personality change N/A + - + -
548 + 34 N4+ 138
Imean + 5D) Imaan + 50}
ALS cases
Total 16 cases  BAS + 18 4 +147
Imean + SD) (mean + 50)

When individuals exhibited both ALS and an
intellectual impairment constellation, such as loss of
memory, personality change, emotional disorder
and language impairment (the clinical features are
summarized in Table 1), the diagnosis of ALS-D
was made. For the evaluation of intellectual impair-
ment, we used the Wechsler Adult Intelligence Scale-
Revised (WAIS-R) and/or the revised Hasegawa
Dementia Scale (HDS-R), The HDS-R is widely
used as a brief cognitive screen instrument in Japan,
and the result is known to be correlated well with the
Mini-Mental State Examination (MMSE). The low-
normal cut off is estimated to be 20, and the results
are summarized in Table 1. Two ALS-D cases were
also evaluated with the WAIS-R.

Assessment with the WAIS-R vielded a verbal IQ
of 57, performance IQ of 51 and full IQ of 47 in case
2, a verbal 1Q of 100, performance IQ of 75 and full
IQ of 89 in case 3. Case 3 developed limb weakness as
an initial symptom, and her intellectual impairment
was negligible when she was diagnosed as having
ALS, and SPECT study was carried out. Thereafter,
she developed prominent dementia.

All the five ALS-D cases finally died of
respiratory failure because of motor neuron
involvement. Autopsy was performed in three
cases (case 2, 3, and 4), and the diagnosis of
ALS-D was confirmed according to the result of
the autopsy. A total of 33 healthy volunteers (21
men and 12 women, mean + SD: 58.6 + 11.0
years old) was used as normal control subjects
for 3D-SSP analysis.

SPECT and 3D-SSP

Single ’ghoton emission computed tomography
with ['2*1) isopropyl amphetamine ('*I-IMP
SPECT) image sets was performed. The duration

of illness at the time of SPECT was 214 + 13.8
(mean = SD) months in the ALS-D group and
21.4 £ 14.7 (mean £+ SD) months in the ALS one,
respectively. We performed 3D-SSP using the
Neurological Statistical Image Analysis Software
(NEUROSTAT) to evaluate the spatial distribu-
tion of an abnormal CBF, (8) and iSSP 35 for
Windows to produce single subject Z-maps of
decreased perfusion in patients. Following stereo-
tactic anatomic standardization, the CBF in an
individual's SPECT image set was extracted as a sel
of predefined surface pixels, which was used in the
subsequent analysis. To quantify perfusion deficits,
the normalized CBF in each patient was com-
pared with that in 33 normal controls by pixel-by-
pixel Z-score analysis ([normal mean]-[individual
value])/(normal standard deviation; SD). We also
compared the intergroup differences between the
ALS-D group and normal controls, the ALS-D
and ALS groups, and the ALS group and normal
controls. A positive Z-score represents a reduced
CBF in a patient relative to the control mean. In
this study, we considered that a Z-score of > 3.0
was significant.

Results

The statistical Z-scores obtained with 3D-SSP in
the ALS-D patients are presented in the Fig. 1.

The reduction of rCBF was consistently prom-
inent and widespread in the middle to inferior
areas of the premotor frontal lobe in all five ALS-D
patients, while the rCBF decrease in such regions
was only subtle and patchy in ALS patients. A mild
decrease in the unilateral temporal lobe was also
seen in all the five ALS-D patients.

A significant rCBF reduction in the bilateral
frontal lobes, especially the premotor frontal lobes,

k|
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Figure 1. Three-dimensional stereotactic surface projection (3D-SSP) of the amyotrophic lateral sclerosis with dementia (ALS-D)
cases compared with normal controls. The Z-score images obtained with 3D-SSP demonstrated marked regional cerebral blood flow
reduction in the bilateral frontal lobes, especially the prefrontal lobes, in all five ALS-D patients. Images are constructed from eight
views [in each line, from left to right, right lateral (RT. LAT), left lateral (LT. LAT), superior (SUP), inferior (INF), anterior (ANT),
posterior (POST), right medial (RT. MED), and left medial (LT. MED)L

was evident in the ALS-D group compared with
not only in normal controls but also in the ALS
group (Fig. 2). One part of the left temporal lobe,
the parahippocampal gyrus, also exhibited subtle
hypoperfusion in the ALS-D group. On the con-
trary, in the ALS group, there were subtle rCBF
decreases in the anterior part of the cingulate gyrus
and the posterior part of the corpus callosum
compared with in normal controls. Neither the
ALS-D group nor the ALS one exhibited an
obvious rCBF reduction in the regions corres-
ponding to the precentral gyrus.

Discussion

Scintigraphical studies have been performed for the
evaluation of rCBF in various neurodegenerative
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disorders, and some researchers have reported
cortical hypoperfusion in the frontal cortex and
motor cortex in ALS-D (4, 5). In the previous
reports, however, as subjective approaches such as
visual inspection were used, the reported hypoper-
fusion in these regions lacked objectivity. The 3D-
SSP we used in this study is far superior to the
visual inspection method in terms of objectivity. In
addition, its sensitivity is reported to be high
enough to be able to discriminate patients with a
very early stage of the Alzheimer discase from
healthy controls (7).

In our study, cortical hypoperfusion in the
frontal lobe in the ALS-D group was consistently
prominent compared to in the ALS cases, although
the mean age of the ALS-D cases was lower than
that of the controls or the ALS cases. CBF tends

.o

eNploone

Figure 2. Decrease of regional cerebral blood flow (rCBF) adjusted to the global mean cerebral blood flow using three-dimensional
stereotactic surface projection (3D-SSP) in group comparisons. 3D-SSP demonstrated a significant rCBF reduction in the bilateral
frontal lobes, especially the prefrontal lobes, in the amyotrophic lateral sclerosis with dementia (ALS-D) group, when compared with
either in normal controls or in the ALS group. On the contrary, subtle rCBF decreases in the anterior part of the cingulate gyrus and
the posterior part of the corpus callosum were seen in the ALS group when compared with in normal controls. Images are
constructed from 8 views in the same order as Fig. |



to be decreased in aged persons, so we might have
underestimated the decrease in rCBF in the
ALS-D group.

The change observed was notable in the infero-
lateral premotor frontal cortex in 4 of the 5 ALS
cases, this being consistent with the previous
results on 'ZI-IMP SPECT and visual inspection
(4. 5). This result is also supported by a previous
neuropathological study on ALS-D that showed
involvement of the inferomedial premotor frontal
cortex, which is known to play important roles in
emotional control and intellectual function (10).
Thus, the decreased rCBF in the bilateral frontal
lobe may play a role in the cognitive dysfunction in
this condition.

In some of our ALS patients, a subtle reduction
of rCBF in some parts of the frontal lobes, but
strangely not in the precentral motor cortex, was
observed, but the region was relatively restricted
and variable. Our results are contrary to the
findings in some previous studies (2, 3, 5) that
revealed bilateral frontal hypoperfusion in ALS on
visual inspection. In this study, no rCBF reduction
was seen in the bilateral motor cortices not only in
ALS-D but also in ALS. This result might indicate
that there is actually no rCBF reduction in ALS, or
we also need to consider the limit of sensitivity of
this method.

What should we think about the relation between
ALS and ALS-D? Most ALS-D cases reported
previously shared characteristic neuropathological
findings such as motor neuronal degeneration and
Bunina bodies with classic/sporadic ALS. From
the standpoint that ALS is a disease with wide-
spread involvement of not only the pyramidal tract
but also other systems, ALS-D belongs to the same
clinical entity as ALS. However, the pattern of
rCBF reduction in the ALS-D group in this study is
apparently different from that of ALS, the pattern
of ALS-D resembling that of fronto-temporal
dementia (FTD). The hyporperfusion in the
ALS-D group in this study could lead us to think
that ALS-D is one form of FTD. However, most
ALS-D cases reported previously had charactenistic
neuropathological findings consistent with sporadic
ALS, such as Bunina bodies. It is essential that
ALS-D is defined by supporting neuropathological
investigation. If dementia is ultimately superim-
posed on ALS, the same decreasing rCBF pattern
as in ALS-D should be observed in ALS cases,
especially in ones with a long history. Actually, the
most prominent rCBF reduction was observed in
the case with the longest duration of the disease
(45 months) among the ALS-D cases (case 5 of
ALS-D). However, none of the 16 ALS cases
showed the same pattern as that in ALS-D.

Constant blood flow reduction in ALS-D

Furthermore, it is interesting that the cortical
hypoperfusion in the frontal lobe was observed in
one ALS-D case before the development of demen-
tia. Case 3 with ALS-D developed limb weakness as
an initial symptom, and at 19 months after the
onset, 'PI-IMP SPECT was performed. Although
the reduction of rCBF in the frontal lobe was
obvious, her intellectual impairment was negligible
at that time and became markedly worse after the
examination. This suggests that a reduction of
frontal rCBF could precede clinically evident
dementia.

Based on our 3D-SSP analysis, it is reasonable to
suppose that the pathogenesis of ALS-D is differ-
ent from that of ALS, and 3D-SSP analysis might
have a high predictive value for the diagnosis of
ALS-D even at the stage of cryptic dementia.

There is the possibility that ALS-D may be
overlooked, because ALS patients with severe
bulbar symptoms tend to have trouble in verbal
communication. We should always consider poss-
ible dementia hidden behind ALS, and recommend
a SPECT study for ALS patients with any subtle
signs and symptoms suggesting dementia.

Conclusion

Using 3D-SSP, we have demonstrated that ALS-D
patients have a significantly reduced rCBF in the
bilateral premotor frontal lobes compared with
controls and ALS patients. The present study
indicated that SPECT with 3D-SSP can clearly and
objectively distinguish ALS-D from ALS. This
finding seems to be useful for the diagnosis of ALS-
D even at an early stage of dementia. A decreased
rCBF in the bilateral premotor frontal lobes may
be associated with dementia in ALS-D patients and
help us to recognize the pathogenesis of the
disease.
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Reversible limbic encephalitis with
antibodies against the membranes
of neurones of the hippocampus

Faraneoplastic limbic encephalitis (FLE) is a
rare neurological syndrome characterised by
short-lterm memory impairment. seizures and
various psychlatric disturbances. It is oflen
associated with smali-cell lung cancer, germ-
cell tumours of the testis and breast cancer, but
rarely with ovarian teraloma.' Several cases of
PLE with ovarian teratoma have been reported,
but the autoantigens of this disease remain
unknown. Recently, an antibody to the mem-
branes of neurones of the hippocampus (anti-
gens colocalising with exchange factor for
ADP-ribosylation factor & A (EFABA)) was
reported in assoclation with PLE and ovarian
teratoma.” Here, we report a case of a young
woman who had PLE with ovarian
teratoma, and whose serum and cerebrospinal
fluid (CSF) contained an antibody against the
membranes of neurones of the hippocampus
Immunosuppressive reatments resulied in a
rapid improvement

A 30-year-old woman was admitted 1o our
hospital (Jichi Medical University, Tochigi
Japan) in April 2004 because of headache,
fever and disorientauon for 3 days. Figure 1A
summarises the clinical course of the patient
She had no relevant family or medical history

of interest. Her temperature was 37.8C
Neurological examination on  admission
showed only recent memory disturbance

Examination of CSF showed increased protein
concentration (670 mgA), an increased number
of mononuclear-dominant cells (40/mm”) and
67 mg/dl glucose. CSF cytology was negative
for malignant cells. Polymerase chain reaction
for herpes simplex virus (HSV) was negative.
No marked increase in anti-HSV, varicella
zoster virus, human herpes virus ype 6.
cytomegalovirus or Epstein-Barr virus antibo-
dies was detected in a paired CSF sample. Anti-
toxoplasma and Japanecse encephalitis virus
antibodies were negative in the serum. The
serum did not contain increased anti-nuclear,
double-strand DNA, 55-A or thyroid antibo-
dies. Amti-Yo, anti-Hu, anii-Ri  anu-Cv2
(CEMP-5), anti-Tr, anti-Ma-2 and amphyphy-
sin antibodies were negative in serum and CSF
Anti-voltage-gated potassium channel antibo-
dies were not detected. Although axial plane
and gadolininom-enhanced T1-weighted mag-
netic resonance images (MRI) were unremark-
able, T2Z-weighted and fluid-attenuated
inversion recovery images showed areas of
mild hyperintensity in bilateral medial tem-
poral lobes and hippocampus (fig 1B); these
abnormalities had resolved by the time of the
follow-up study in June 2004 (fig 1C).

Initial reatments included methylpredniso-
lone (1000 mg/day for 3 days) and aciclovir
{1500 mg/day). This treatment was associated
with mild and transient decrease of fever. but
tonic convulsions, disturbance of conscious-
ness, restlessness and anxiety emerged and
became worse. The electroencephalogram
showed diffuse 5-8 waves. These symptoms
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and hypoventilation led to her being sedated
and on a mechanical ventilator for 6 weeks
i\l‘!l anticonvulsant  treatment Anisocoria,
skew deviation and involuntary movement
such as epilepsia partialis conlinua, were
observed for 2 weeks. Several attempts 10 wean
the patient from the ventilator and decrease

A

April 2004 May
pulse
Steroid '
Aciclovir
Plasmapheresis 144

High deose v.globulin
Mechanical ventilation |
Faver

Convulsion

Disturbance of
Consciousness

Involuntary movement
Restlessness

Size of ovarion tumour

CSF cells|/mm?) 40 30 2

CSF proteinimg/l) 670 270 250
MMSE 27

EEG 8-9Hz a 2-7Hz 59

the sedation resulted in exacerbation of the
involuntary movements and hypoventilation
Subsequently, the patient was treated with
plasmapheresis (three exchanges) and intrave-
nous immunoglobulin (400 mg/kg/day) for
5 days. The fever and convulsions began 1o
subside about 4 weeks after her admission. She

June July

‘;ua:r_lmn of tumour

WAIS-R B4

| Clinical course of the patient, magnelic resonance unnm of the brain and immunoclabelling

ive rot hippocampal neurones with the palient's cen inal
patient. The symploms ond loboralory dolo were imw:mwn

id (CSF). (A) Clinical course of the
the lumour resection. (B) MRI fluid-

alienualed inversion recovery imoges of the brain in April 2004 showed areas of hyperintensity in the

medial lemporal lobes, cingulate gyrus, insular

jons and hippocampus. (C) These abnormalities had

resolved by June 2004, (D) The potient's anfibodies, which colocolised with EFASA, showed intense

immunolabelli

of the neuronal cell membranes and processes, using methods previously reparted’

WAIS-R, Weschler Adult Intelligence Scale—Revised.
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could breath spontancously and all CSF studies
became normal in May 2004,
In April 2004, an abdominal computed

bodies 10 antigens present in the neuronal cell

tomography had shown a 5 cm in the

constipation and a bulging app

reason for the effectivencss of these immu-
notherapies.”

PLE with ovarian teratoma has a better
prognosis than that associated with other

lower abdomen. Follow-up abdominal com-

* Prompt of antibodies that

puted mognpl'ry and MRI showed an
with a

dhmnero{wm Onlslum.ltu-mmollhe

an that

colocalise with EFAGA Is useful in predicting a
clinical P o herapy and
tumour resection and a favourable outcome

contained hair follicles, cartilage tissue. gland-
ular structures and cerebral cortex-like tissue
with normal appearing neurones. No inflam-
matory infiltrates were evident in the tumour,

Although her Wechsler Adult Intelligence
Scale—Revised score was 84, she recovered and
exhibited no limiwations in activity of daily
living in July 2004. After she was discharged
from our haspital in July, she received ambu-
latory neurocognitive  rehabilitation.  She
refused follow-up Wechsler Adult Intelligence
Sale—-lﬂhcd. but mt!nﬂa the cognitive

electroenc

normal. Slnmwn:dmbrr:nbaumedm
resident in April 2005,

mﬂyih nl’lhe patlent’s serum and CSF

lised with EFABA,

which predominantly reacied with the pil

despite the severity of the disorder,

ments
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had no signs of systemic disease and no sicca
syndrome on gencral examination. Magnetic
resonance imaging (MR} of the spine showed
an enlargement of the cervical cord consecutive

of the hippocampus and cell membrane of rat
hippocampal live neurones (fig 1D).

Discussion

We consider that this patient had definite
parancoplastic encephalitls, with predominant
involvement of the limbic system. Accordingly,
she developed subacute onset of shor-term
memory loss, seizures, psychiatric symptloms,
CSF pleocytosis, MRI ab ks in the
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intramedullary lesion with focal heterogenous
gadolinium t (fig 1AB). MRI of
the brain was normal The cerebrospinal fluid
(CSF) had only an increased protein concen-
tration of 82 g/dl; there was no intrathecal
synthesis of 1gG, and isoelectric focusing was
negative. Polymerase chain reaction of herpes
simplex virus (HSV)1 and HSV2 was negative
in the CSF on two occasions. The following
microbiological tests were also negative: enter-
ovirus, varicella zoster virus, .
T Barr virus, Lyme di syphilis, HIV
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stranded DN;\MM:WW:
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Figure 1  T2-weighted sequence of the spinal cord magnetic resonance imaging showing an extensive

cervical intramedullary hypersignal (A). T1
heterogenous gadolinium enhancement (B). {

mcﬂ ufler ?Dﬂolmlu'n infusion shqwmg incn|

firon skaining of the

g
biopsy showing nmdwn gliosis, oedernu necrosis [ ) and ml\:rashcl infilration. (D) CD68

g )

Discussion
Histological evaluation in our patient showed a
necrotic myelopathy. It seems unlikely that
occlusive vascular discase was implicated
because the illness progressed over several
weeks. Pathologically, there was no vascular
occlusion, and the distribution of the lesions
did not correspond to the territory of supply of
any of the cord’s vessels. There were neither
clinical nor biological arguments for an infec-
tious, postinfectious or vasculitic myelitis, In
particular, HSV2, which has been reported in
association with acute necrotic myeiopathy in
patients with cancer, was negative in the CSF
(polymerase chain reaction). The patient did
not receive radiotherapy, thus excluding a
radiation myelopathy

At 4 months after the onset of myelopathy.
the patient presented a bilateral optic neuritis

wWww, [nnp. com

| infilirofion {brown eolourohion).

Sugge g Devic’s syndrome. As in our patient,
the myelopathy in Devic's syndrome is usually
necrotic. However, the subacute clinical onset,
the context of a recently diagnosed malignant
thymoma and the presence of ani.Cv2/
CRMPS antibodies distinguish our case from
that of patients with “classic” Devic's syn-
drome. These features rather suggest that in
our patient this Devic's \mr.[rnrnr like pheno-
type was parancoplastic.” Furthermore, even i
it does not exclude Devic’s syndrome, we did
not detect anti-NMO antibodies." The clinical
presentation and hisiological examination of
the myelopathy could have been consistent
with a paraneoplastic necrotising myelopathy,
but a bilateral optic neuritis has never been
described in this clindcal entity.' A case of
Devic's syndrome occurring  after surgical
resection of a thymoma was recently described

PostScript

by Antoine ¢ a'. However, this patienl was
different because he had myasthenia gravis,
developed necrotising myositis in addition to
neuromyelitis optica, and had antibodies react-
ing with the central nervous system and
thymic epithelial cells in the serum. but no
anti-CV2CRMPS antibodies. In fact, the most
likely hypothesis in our case is that the Devic's
syndrome-like phenotype was related to the
presence of anti-CV2/CRMPS antibodies. Cross
e al’ recently reported three patients who had a
myclopathy with optic neuritls, ani-CV2/
CRMP5 antibodies and a cancer. Associated
cancer was a thyrold paplllary carcinoma, a
small cell lung cancer and a renal cell cancer
Similar 0 our case patients had an
extensive myelopathy and in one of them there
wias a gadolinium enhancement of the entire
thoracic cord suggesting necrotic myelopathy
An autc ¢ was performed in a third patient
{ patie 5) with a less extensive myelopathy
(spinal MRI abnormalities were limited 10 a
paichy midthoracic T2 hypersignal). Spinal
cord pathology showed microglial infiltration,
important T cell infiltration but no necrosis. In
contrast, the histological evaluation in our
patient showed an important microglial infil-
tratdon with foc of oedema and necrosis. 1t
that in patients with a Devic's syn-
drome-like phenotype and anii-CV2/CRMPS
antibodies. the myelopathy can be necrotic as
in Devic’s syndrome. Together with Cross ef
al's' anicle, our report also suggests that the
presence of anti-CV2/CRMPS antibodies should
be carefully studied in cases of myelopathy of
unknown origin

two
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HFE H63D polymorphism is
increased in patients with
amyotrophic lateral sclerosis of
Italion origin

A role for metal- mﬂlhled oxidative stress in
b i hic lateral sclero-

mmLSjwnpmpoudm lmmthellnl

studies of familial ALS mutant sup

:htcxm4rcnwodunhllncm¥

The lysis was subse-
quently carried out in a triplex assay by means
of three primers in one weil.
Forward PCR primers for each reaction were
modified

27

frequencies in laly (3.2%) and Greece (2.6%).
Conversely, the H63D allele has a higher
frequency in southern Europe (Spain, 32.3%)
andnhwtrhtqumcyinlbc&:llkmlhm
mn These marked ethnic differences may

wuh biotin at the §° o
ded pl lmm PCR

wndw:u !ur Py ing. The f
PCthmenwncuud !wcxnuz.:xZPS'
£EC tac g1 gat gac cag ¢~} and ex2-R 5'-gag 1
BRE Bol cca cac-3'; for exon 4 ex4-F 5'-cct ggg
gan gag cag aga t-3' and ex4-R 5'-cag aic aca
atg agg gec tg-}'. The primers used for
were: 5-g1 gil cgt gil cta g3
for exon 2 and 5'-ggg gaa gag cag aga t-3' for
exon 4. The PCRs were performed-for 45 cycles,
with initial denaturation at 95°C for 10 min,
followed by 95°C for 30 s, anncaling for 30 5
and extension at 72°C for 30 5. The final
extension vru ll 72°C for 5 min. Bound

dis 1; with iron homo-
eostasis is now postulated.’ The HFE gene on
chromosome 6 is @ mean corpuscular hacmo-
globin class llike molecule related 10 iron
regulation. M.uuunn: in the coding region
cause b a com-
mon of iron
metabolism that leads 1o iron overload in
adulthood. Recent reports on HFE mutations
in ALS showed contradictory results. Two
studies described a of the
HFE mutations in ALS than in the control
group. and one swudy did not find any
difference between the patients with ALS and
the control group.”™ We analysed a series of
Italian patienis with ALS 1o investigate
whether muiations in the HFE gene could
represent a risk factor for ALS.

A total of 149 sporadic Italian patients with
ALS (mean (standard deviation (SD)) age 59.4
{OT}m]mdmwﬂmmfm

¥ probable ALS were con-
udy. Control
samples were obtained from 168 healthy
people, matched by age (difference of 5 years).
sex and ethnic origin (Italian region of birth)
10 patients with ALS, Patients and controls
were informed lbuulﬂxnb}mjw:sor:ln
study, and infl | consent was ob {. The
study was approved by the institutional ethics
commitiee. Blood samples were collected, and
DNA was purified with a 6100 Nucleic acid
Prep Station (ABI PRISM™!). Rapid detection
of H63D, C282Y and $65C. the three most
ommon mutations in the HFE gene, was
performed using the pyrosequencing technique
(Pyrosequencing AB, Uppsala, Sweden). This
assay is based on a duplex polymerase chain
reaction (PCR) in which exons 2 and 4 are
amplified together. The exon 2 PCR product is
used for $65C and H63D polymorphisms, and

jed DNA was pre-
pared lolhwlng the protocols provided by the
manufacturer (PSQ9% sample preparation kit
Pyrosequencing AB). SNP/AQ ana was
performed automatically on a PSQ
systém using enzymes and reagents from an

SNP kit (Py i AB).
The group with ALS included 65 women and
84 men (mean (SD) age61.1 {11.1) years), and

the control group included 66 women and 102
men (mean (SD) age 60.7 (9.2) years). Table 1
shows the findings for the three SNPs H63D,

the ive findings of one study on
pil.hnls!\'ilh;\l.ShTmLUSA.'hwhkhM
matching for ethnic origin was performed.
The possible role of the H63D polymorphism
in ALS is unclear. In a human neuronal cell
line transfected with genes carrying the HFE
mutations, the H63D polymorphism induced a
decreased expression of SOD], z-tubulin and
P-actin;’ these events can cause a disruption of
unml uampnn. a factor implicated in ALS
P ly, the H63D poly-
morphism determine a  subclinical
Increase in mmcd]uln iron, possibly related
0 neurane oxidative damage. Purther stmﬂn
on the analysis of iron bolism in
Mmm:mn«drdmelm:idlwmnd:nnhe
H63D polymorphism as a genetic risk factor for
sporadic ALS. An alternative possibility could
be a linkage disequilibrium of ALS with an
unknown gene located near the HFE locus.
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C282Y and $65C. Analysis of HFE i Gmﬂl—hﬂb
howed a higher frequency of the d Mol of Clinical
allele H63D in patients with ALS than in Mﬂwﬂlﬂurmmﬂv
controls (28.8% v 14.8%; p=0.004). The odds
ARt coatéanta. b the yasosice of the HA3D . PGhiglione, A Cavo
allele was 2.25 (95% confidence interval 1.30 10 ¥ of g
393). An was also found orie, Ny
in patients with ALS when all three mutations Cocco, L Sbaix
were combined (33.3% v 17.3%; p = 0.002). No : J‘M
significant differences were found between Pdnlnydidmﬂbpid!mldr
patients with the H63D allele and patients
with wild-type HFE gene considering age of R Mutani, A Chid
onset (63.4 (SD 9.3) v 60.2 (SD 11.9)). sex (22 Deportment of Neurcscience, Uni of Torino,
men and 21 women v 62 men and 44 women), Torino, haky
type of onset (33 spinal and 10 bulbar v 80
spinal and 26 bulbar) and dis i qua *mnl
(median survival time, 783 v 993 days). Torina 10126, Hr

Our data support the hypothesis that the
change in iron metabolism may conler P hklo.lle,mm
ibility 1o neurodegenerative diseases such as - oo At

ALS. Our results are consistent with those
found in the USA." and in Ireland and Britain.*

Interestingly. the second study reported an
odds ratio of 1.85 (95% confidence interval 1.35
1o 2.54) for the presence of the h ¥R

H63D polymorphism, a value similar to that
found in our population, In Europe, the C282Y
allele has a north 10 west frequency- du.-cremrq

1 Corri MT, Forri A, Cozzolina M, ef ol
[ i hmqé(llﬂduﬁ'm"
the role of oxidaiive vrew and ollered homeosiosis

gradient, with higher frequencies
Ireland (28.4%) and Bmm (17.4%) md lmm

Toble 1 Frequency of HFE polymorphisms in pafients with amyolrophic lateral ALS. “mmﬂun 11‘“‘
sderosis and 4 %ﬁu,u&-ﬂnl ool
Association of the HAJD polymory the
Pofients with ALS Controls ot MT dic ALS.
Polymorphisms No % No % Ehucc.ﬂ\omlmluwdud
alonis, Eur J Hom
HA3D/ wild type ] 75 25 148 m.l:nn-es
C282v/wid H a3 3 18
m.}f’ 2 13 1 0.4 Causes of death in multiple system
Wikd/wid ype % 864 139 827 atrophy
Tolol 149 100 168 100 : )
Muliiple systemn y (M5A) is a “h::;m
lateral sdercsis. # 2 a
AlS, amyomophic Yinical p cemabik g et pyrandidat

WwWw. jnnp.com
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c or py ymp

There are two major subtypes: MSA-P, with a
clinical predominance of parkinsonism. and
MSA-C, with a clinical predominance of cere-

Parl s disease were based on well-accepted
criteria’ ' For statistical analysis, Mann-
Whitney U test for two samples was used in

ic ¢ and y° tests with

bellar symptams. Although various factors have
been proposed to predict survival in MSA
including age at onset and several phenolypic
features," the terminaliend of life events have
never been systematically studied. We present
our results from a study on the causes of death
in a series of pathologically 1 Aefint

MBA cases,

All p 8 d with the L yof
Miami/NPF Brain Endowment Bank IUM..I'
BEB) drnlljon g with a di

el T i 4

of ally definite
multiple lntm al.wphy (MSA: n=21) were
included in this study, Pertinent information
was gathered by two prospectively filled ques-
tionnaires used as pant of the UM/BEB's

recruitment  process:  (a) the UM/BEB
Plrkinm s diwue registry form. a 128-item,
zelf-ad on demo-

graphics, environmental exposures, personal
and family history, comorbid conditions, activ-
ities of dally living, clinical and

Yates' comrected p value and two-lailed Fisher
exact p values in the comparison of proportions,
as appropriate. The study was approved by the
local institutional review board.

PostScript

and in one as acute aspiration during sleep. In
all. 5 of 6 (23.8%) patients with reporied
symptoms of laryngeal stridor as part of their

died suddenly. Two of the patl
stridor had a p trach ¥
death was in one of them. Skin
infections in the form of complicated pressure
ulcers were present in 6 (28.6%) patienis.
H . skin infections were not associated

Sudd

Table | shows the d phics and pri-
mary causes of death of all pnlk-nu Patients
with MSA had significantly shorter disease
duration (p=0.02) than maiched patients
with Parklnsons disease, and most presented
with rki ¥

with death in any case, Marked weight loss
{=10% of premorbid weight) was reporied in
16 (76.2%) patients. Weight loss was consider-
ably less common in patients with PEG (5-
31.2%) d with those without PEG (11-

None of the had a predomi I
autonomic pmunuunu In all 15 of 21
(71.4%) patients with end-stage MSA had
permanent in-dwelling balloon (Foley) cathe-
ters because of symptoms of urinary incon-
tinence for at least 6 months before death: 13
(61.3%) had recument lower urinary tract
infections {LUTIs ). The recurrence of infections
did not correlate with the presence of perma-

68.5%). Three patiemis died as a result of
weight loss and wasting. In contrast with
Parkinson's discase, all patients with MSA died
as a result of events related 1o their disease. One
patient with MSA died from intestinal perfora-
thon after PEG tube misplacement.
Murﬂhnnm:lhirdufpammswuhmsam
this study died sudd
lorsuﬁdmdeﬂhhmbemmmmsa.

nent Foley catheters; 4 of 13 (30.8%) pati
with LUTIs did not have permanent Foley
s. Two with MSA used clean

details; and (b) the ~“agonal state” form, a 25-
{tem questionnaire on events covering the 48 h
before death completed by the treating doctor/
nurse. For comparisons, each MSA case was
closely mawched for age ai disease onsel

intermitent sd.[-nnn.mr bladder catheterisa-
ton. OF the 13 patients with recurrent LUTIs, 5
(38.5%) died as a result of their infections. In
addition. 7 (33.3%) patients had recumrent
(=2) episodes of aspiration and 8 |!8 1%)

The « glomic

by selective pnrllym “of the vocal cord abduc-
tors and active narrowing by adductor activa-
tion during inspiration’ have been associated
with swridor and acute airway obstruction.
Furthermore. patients with MSA show mini-
mal 1o no chemosensitivity 1o hypoxia (espe-
d-llly during ﬂu-p'_l possibly owing to the
of brain stem respiratory centres.

(%2 years) and sex with a Parkinson's di
brain donor by an investigator blinded 10 the
disease status and clinical information.
Medical, hospital and hospi is of brain
donors were also collected on an annual bnh
and related  infi 4
extracted by two ind.q:mdtm clinical lmtsu-
galors tblmd:ﬂlothemdﬂnsmdﬂ.

d into sep b that were
checked  for i y. Brain

P (PEG) feeding
wbes inserted because of swzliuwtngﬂudtug
dil'ﬁmllm md upluuon The recurrence of

dent of PEG tubes, as 4
of 7 [571'5] pnr.lenu\lmh FEG continued
having episodes of aspiration afier PEG. Of
patients with recurrent aspirations, one died as
a result of acute aspiration and two as a result
of aspiration pneumonia,

autopsy, fixation and sectioning were per-

dden death related to MSA was reported
in 8 (38.1%) patiemis, In seven patienis,
sudden

These may explain sudden death in patients
with MSA even after tracheostomy.’

Dysphagia caused by delays in the oral and
pharyngeal phases of swallowing. in combina-
thon !mh I.lrynaul Imnﬂmf]lnd

may lead
to both upimim poncumonia and acute
aspiration.' PEG tube feeding prevented con-
siderable weight loss and wasting, but not the
recurrence of aspirations and aspiration pneu-
monia. Additional such as impr

from aspira-

i .. studies

with

formed according 1o standard protocols. death was characterised as cardiopul- ment of oralidental hygiene and proper patient
Postmortem  diagnosis  of MSA  and  monary arrest of otherwise unknown actiology. postprandial and sleep positioning” may be
g ndm finding of this study is the
" tion, An additional study
Table 1 Characteristics and primary causes of death high oF Gane Lk ambok neckents
with end-stage MSA. Weight loss Is a risk
MSA (n=21) PD |n=21) " o lity in chronically il pati *
Sax 10M/11F 10M/11F Dietary adj ¥ Il
Meon (SD) oge of disese onset (yeors) 59.410.1) 59.9(8.9 and PEG tube feeding may reduce mortality in
M-mmq' disease durotion (ysars]* B5(47) 13.4(8.2) patients with MSA.
Neurogenic lower urinary tract dysfunction is
MSA type of preseniafion (%) considered a valuable diagnostic ool for MSA.*
MSA-P ;oﬂngha urgency or incontinence (storage dis
MSA-C order) and incomplete c;nptm of urinary
retention (voiding disorder) may occur simulta-
r-m“:h-w 15(71.4) 733 neously and lead 1o intractable LUTIs, which are
“"'-F % = 8(38.1) 30143 wmﬂmmﬂmﬂm}‘mu’e
T 2{9.5 Norne o
Lmﬂahmnmﬁudkdﬁmmﬂh-
Sudden £33 B{38.1) 43 tions related 10 LUTIS B 3 uxeioatial
Cousa of death () monitoring and wreatment of complications, in
amest 7133.3) 1(48) addition to the use of clean intermittent self-
Urinory troct infection 5(238) MNona urinary bladder catheterization. may reduce the
poeumonio 2(9.5 MNone risk of LUTI-assoclated mortality,
v preumonia H:-g ?"ﬁ:’] In summary, all patients with MSA died
aspiration related . with death
Wasting syndrome 3014.3) 1148) m::!?:u‘;u b:hmum mm;‘;n% We
Carebrovasculor occident None gl“-’l propose that careful screening for laryngeal
Myocardial inforciion m zgﬁ stridor, neurogenic bladder dysfunction and
ot dysphagia with aggressive treatment may
Other 1(4.8) 1 (48) otal % m,u:: in 4
MSA. More studies on pudml are war-
mew‘wwmmmﬂammdﬂk mnicd, Ressarch efforis -shoold be direcied
',R “.n“" bah kel groups significont - - towards the development of more efficient
:p-ot;;_h MSA ond PO e for 'p =002 tp=0.03 od identification and prevention strategies for the
major complications of MSA.
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Pisa syndrome after unilateral
pallidotomy in Parkinson’s
disease: an unrecognised, delayed
adverse eveni?

Dystonic lateroflexion of the trunk. also
referred o as Pisa syndrome, pleurothotonus
or 2 lean 1o the side, was originally described in

association with prior exposure 1o neuroleptics.
However, axial deformities (Pisa syndrome,

campiocormia and antecollis) are also well
recognised but poorly understood features of
multiple system atrophy or late-siage
Parkinson's disease. Here, we report on three
patients with longstanding Parkinson's disease
who, 4-9 years after a left pallidolomy, devel-
oped a Pisa syndrome to the right

Case histories
The first patient, now 72 years old, was
diagnosed with Parkinson's disease at age
44 years, after initially presenting with pain
in his right arm and leg. The right side always
remained the more affected and the dyskine-
sias that developed afier 4 years of levodopa
treatment were also more pronounced on the
right side. Because of progressive motor fluc-
tuations, a lefi-sided pallidotomy was per-
formed after 17 years of disease, which
resulted in abolition of the right-sided dyski-
nesias and an improvement in the tremor and
rigidity on the right. Eight years aflier the
pallidotomy, 25 years after disease onset, he
gradually developed a lean to the right. which
showed some diurnal  flucation and
responded modestly o dopaminergic treat-
ment. When “on”, he still remains indepen-
dent for most daily activities. Parkinson’s
discase dementia has recently been diagnosed.
In the second palient, now 63 years old,
Parkinson's disease was diagnosed at the age
of 47 years when he first noticed decreased
dexterily and a tremor of his right hand. He
developed limb dyskinesias (more on the right
side than on the left) afier only | year of
levodopa treatment. After unsuccessful alter-
native drug regimens, a lefi-sided pallidotomy
was performed afier 6 years of disease. The
dyskinesias on the right completely disap-
peared and a beneficial effect on tremor and
walking were documented. Fifteen years after
his first symptoms, and about 9 years after
surgery, a lean to the right evolved that was
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unresponsive 1o dopaminergic drugs. Over the
past year, he has developed features of early
Parkinson's disease dementia. He uses a wheel-
chair for outdoor activities only

The third patient. now 6% years old. noticed a
tremor of his right hand when he was 43 years
old. Dyskinesias, mainly on the right. became
apparent 3 vears after levodopa treatment
Sevenieen years after onsel, he underwent a
lefi-sided pallidotomy. The dyskinesias on the
right side subsided, and he also experienced
“olf*-period improvement and beuter balance.
In his 2151 year of disease, 4 years after the
pallidotomy, he developed a mild torticollis 10
the right. Around the same time, he started to
gradually develop a lean to the right (fig 1),
sometimes causing him to fall out of a chair
Mild Parkinson's disease dementia was estab-
lished recently. He is still able w walk
unsupporied

Comment

The outcome and follow-up after a median
14 months of 26 patients with Parkinson’s
disease who underwent a unilateral medial
pallidotomy in our hospital in 1995-96 have
been reported previously.' Here, we describe
the further follow-up of three of these patients,
because they developed a marked lean (Pisa
syndrome) to the right side 4-9 years after a
left pallidotomy, at disease durations of 15-
24 years, The truncal lateroflexion came on
gradually, and showed some diumal fluctua-
tion and dopamine responsivencss in only one
patient. In all patients, signs and symploms
started and remained more pronounced on the
right side, which was also the more dyskinetic
side. hence the choice of a left-sided pallido-
tomy. Desplte the long disease duration,
mobility was will relatively well preserved,
particularly in patients | and 3, and the
dyskinesias continued 1o be less severe on the
side  contralateral 1o the pallidotomy

Figure 1 Aﬁ?-yuurvqﬂummﬂm!ﬁmhmd?uhmonldm

pnﬂ-dn'uny?yenrs . Four years

|marru

, he grodually
dwil\-mnrhdhunlnllundu wh:dnspnurwdu
heod filt to the left. Informed consent was obiained for

developed o leo h:w igh

o t
bnlh:l!i L\dwuamg
ication of this figure.
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Importantly, postoperative imaging in these
three patients confirmed that the lesions were
confined to the medial pallidum (withowt
extension to the Internal capsule or lateral
pallidum as observed in four others).'

a.lthwgh we did not perform  magnetic

ar elec "‘ slu-

dies of thc p-uspiml muscles. we believe that
this truncal lateroflexion results from dystonia
or asymmetric rigidity and not from a uni-
lateral paraspinal mynpnthy

The main g this leani
tmalésoﬂeﬂdrliMh‘apMnumo{

abnormal wurmning.” The human correlate seems
10 be the notion that the scoliosis o the right in
paticnts with postencephalitic parkinsonism

2 Henderson J, Doharty K, M‘H,dd_.fgwld

with clinically more lefi-side than right-side "

involvement was corrected after a right palli- 3 MM‘ ”’w?i “‘, Ib?w':l':“l :

dotomy.* mon. Brain 1994117(P 4.859-76
Further l o our s 4 i K." CD. Moke an the scoliosis of

impossible because animal models or h einsonism. J Na g X

data that predict the net effect of a unilateral 1975:38.787-93.

pallidal lesion in a system of bilateral buy
lsy'mmcm:al nlsrtmrhu.l dmmlne defi-

5 Marfin JP. Curvature of the spine in
m pnd-

wwasm 5400, N

takhl

g RK, Husion JP. The uniloleral &~

llﬂlll nn truncal p ar: not modal i heheviaral
an ad stage Pa ly, we do not know whether lhc Mm:rmhw
hitherio gnis '-..-"f.‘unsc Piusynd.mmcmou:, and Prog N
quence  of il i p.nili i in ad d Parkinson’s or amn]ly repre- 1996:50:275-331.
Parkinson’s discase, sents an unrecognised delayed effect of uni-

Unilateral pallidal lesions in rats result in
curling and head (uming towards the side
contralateral to the lesion.” The rarely reported

lateral  pallidotomies in  patients  with
Parkinson's discase.
We would I.ihnlhhmm Lo serve as an

jon to continue on the follow-

acquired unilateral pallidal lesions in h
seem 1o pml:ulnly give rise l.o :onuslal.:u!
limb

up o! pallidotomy in p;uenu. including less

sonism rather than to axial ltrrwrmul.iﬂ' i
the leaning in our patients is directly related to
the pallidum lesion, the delay of 4-9 years after
pallidotomy is rather difficult to explain,
although delayed-onset progressive dystonia
has been reported in bilateral anoxic pallidal
lesions.

Previous observations noted the

linical and casily overlooked features
such as a lean to one side.

Bart P € van de Warrenburg, Kailash P Bhatia,
Niall P Quinn

Sobell Dep of Motor jence ond
Mavemnent Disordars, Initute of Meurdlogy, Landon, UK
Corespondencs to: Probessor N P Quinn, Sobell

D of Motor N ience ond M

CORRECTIONS

K Talbot. Amyotrophic lateral sclerosis, 2nd
edn (J Newrol Newrasurg Psychiatry 2007,78:109),
In this book review the acronym TMS was
incorrectly expanded to “iraumatic masturba-
tory syndrome”; it should actually be “wran-
scranial magr imulation”. In add
the first sentence should read:

presence of scoliosis in Par) s di and Disorders, Insfitute of , 7 Gusen y
P ephalitic parki i which was  Ground Floor, Queen Square, WCIN 38G, UK;
usually concave to the clinically less affected nquinniion ud.oc vk
side—that is, directed towards the side with

e sevebe dgrosiatil Duiology™ " Tt s hhn-!phlmm?ﬁud dhm

corroborated by animal studies, as rodents
with unilateral lesions of the substantia nigra
display a deviated spinal curvature andfor

the lesioned side; however, when these ani-

mals are given dopaminergic agents, their body

aAsymmetry reverses from ipsiversive to contra-

versive, In a &vhydmvduplmlnt rat mdel of
with

tu nigra lcslnn causing lpshmrstu body axis
deviation wi.lhmll. nnd mnr.rmslvc turning
with dop a unil I pallidot-
omy | ia migra lesion)

A Ay
alleviated both body axis asymmetry and

doi: 10.1138/jnnp.2006.103358

Compeing interests: Mone declored.

4 hic lateral sclerosis, through its first
cdition, has become the standard text for
clinicians and researchers in the field of ALS/
MND.,

The online version has been comrected. We
sincerely apologise for these errors introduced
on copyediting.

A Larner. How to examine the nervous system,
dth edn (J Newrol Newrosurg Psychiatry
2007;78:110). In this book review the book
details were incorrectly published. The correct
book review details are:

Edited by R T Ross. Published by Humana
Press, New Jersey, 2006, £36.00 (hardback), pp
242, ISBN 1-58829-811-6.
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