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Gene expression profiling in vasculitic
neuropathy

J. Kintera, L. Broglio, M. Tolnay?, P. Fuhre,
N. Latovd, D. Kalbermattene, A. J. Stecke,
N. Schaeren-Wiemers?, S. Renaude

a Neurobiology, Department of Research,
University Hospital Basle

b Institute of Pathology, Department of
Neuropathology, University Hospital Basle

¢ Department of Neurology,
University Hospital Basle

d Peripheral Neuropathy Center,
Weill Medical College, Cornell University,
New York (USA)

e Department of Reconstructive Surgery,
University Hospital Basle

Background: DNA microarray analysis is a
powerful tool for simultaneous analysis and
comparison of gene regulation in normal and
diseased tissues. Little is known about patho-
mechanisms of vasculitic neuropathy and in
particular in non-systemic vasculitis there are
no disease markers.

Methods: Nerve biopsies from 8 patients
with vasculitic neuropathy were included in
this study. As controls biopsy specimens were
obtained from individuals who did not suffer
from polyneuropathy. Total RNA was isolat-
ed and a biotin-labelled cRNA was generated
for differential expression analysis on the
Hu 133A 2.0 Affymetrix chip.

Results: In vasculitic nerves 201 genes were
differentially regulated compared to control
nerves. There was a striking upregulation of
mRNA of genes involved in immune regula-
tion and inflammation. Of special interest are
members of the complement family (comple-
ment component 1 and 4A), members of the
MHC class II group, proteolytic enzymes like
granzyme K, and granzyme A and matrix-
metalloproteinase 9, adhesion molecules like
CD52, immunoglobulins, TNF-beta and the
chemokine family.

182

Conclusion: We demonstrate an impres-
sive upregulation of genes involved in im-
munity and inflammation in vasculitic neuro-
pathy. Thus gene expression profiles may
reveal mechanistic clues to the molecular
pathogenesis of vasculitic neuropathies.

Anti-Ma2 positive limbic encephalitis with
granulomatous cerebral angiitis

A. Baumanna, Z. Beleznay®, M. Weltera,
M. Sturzeneggera, S. B. Frigerio?, |. Vaitaj°

a Department of Neurology;

b Institute of Immunology;

¢ Section of Neuropathology,
Institute of Pathology;

University Hospital Berne

Paraneoplastic central nervous system in-
volvement associated with serum anti-Ma2
antibodies is known to present as either
limbic, diencephalic or brainstem encepha-
litis. We report on a 27-year-old male with a
progressive diencephalic syndrome. Cerebral
MRI showed T2 hyperintense lesions around
3rd ventricle and in the right temporal
lobe. Combined antiviral, tuberculostatic and
corticosteroid therapy was administered with
no beneficial effect. An exhaustive clinical,
laboratory and imaging search for a putative
autoimmune or neoplastic aetiology yielded
but some microcalcified foci in the left testis.
Diagnostic brain biopsy from right para-
hippocampal gyrus indicated noncaseating
granulomatous CNS angiitis involving both
CD4*, CDS8" T-lymphocytes and CD68*
macrophages. Histology was interpreted as
consistent with neurosarcoidosis, and Inflix-
imab was given. The patient succumbed 6
months following onset of disease, permission
for autopsy was not granted. Retrospective
analysis of collected serum and CSF samples
disclosed high titres of anti-Ma2 antibodies.
We interpret the above constellation as one
fulfilling the criteria of “definite paraneo-
plastic CNS disease”, as defined by Dalmau
et al. (i.e. either classic or non-classic para-
neoplastic manifestation without known
malignant disease, yet with presence of a
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well-characterised antineuronal antibody).
To the best of our knowledge, this is the first
documented case of granulomatous CNS
angiitis of paraneoplastic origin.

McLeod myopathy revisited —
more neurogenic and less benign

E. Hewera, B. G. Schoser®, A. Daneke,
M. Mirandad, R. Reicharde, M. Wadaf,
C. Castiglionid, M. Oechsnerg,

F. L. Heppnera, H. H. Jungh

a Institute of Neuropathology,
University Hospital Zurich
b Friedrich-Baur Institute,
Ludwig-Maximilians University, Munich (D)
¢ Department of Neurology,
Ludwig-Maximilians University, Munich (D)
d Department of Neurology,
Clinica Las Condes, Santiago (RCH)
e Institute of Neuropathology, University
of New Mexico, Albuquerque NM (USA)
f Department of Internal Medicine,
University School of Medicine, Yamagata (J)
g Parkinsonklinik, Bad Nauheim (D)
h Department of Neurology,
University Hospital Zurich

Objective: The X-linked McLeod neuroacan-
thocytosis syndrome (MLS) is a rare multi-
system disorder assigned as “benign” McLeod
myopathy [1]. MLS is caused by mutations
in the XK gene which shares important homo-
logies with ced-8, a cell death effector gene
in C. elegans. With this study we assessed the
clinical, genetic and neuromuscular findings
of a large series of McLeod patients.

Methods: 11 McLeod patients including
the initial index patient participated in the
study. The patients originated from Germany,
Switzerland, Chile, the United States and
Japan. Clinical findings were evaluated by the
local examinators. Formalin-fixed tissue was
available from all patients and fresh-frozen
skeletal muscle from 10 of them. The samples
were processed according to standard histo-
logy protocols.

Results: All but one patient had elevated
serum CK levels. 9 patients had areflexia at
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least at the lower limbs without sensory symp-
toms. Muscle weakness and atrophy of dif-
ferent degree was present in 9 patients and
was disabling in 3 patients. 8 patients de-
veloped a choreatic movement disorder and
6 patients had psychiatric manifestions. Cog-
nitive decline of variable degree also was
found in 6 patients. Upon muscle biopsy all
patients had neurogenic changes of variable
degree but only 2 patients showed evidence
for clear myopathic changes. There were no
specific histological findings and the expres-
sion of structural muscle proteins was not
altered.

Conclusion: MLS is a disabling disorder
resembling Huntington’s disease with addi-
tional neuromuscular manifestations of vari-
able degree. Muscle biopsy findings consis-
tently demonstrated neurogenic changes,
whereas myopathic alterations were only
found in few patients. Our findings suggest
that creatine kinase elevation, myatrophy and
weakness may reflect a motor neuropathy
rather than a myopathy in the majority of
McLeod patients.

Literature

1 Swash M, Schwartz MS, Carter ND, Heath R,
Leak M, Rogers KL. Benign X-linked myopathy
with acanthocytes (McLeod syndrome).

Brain. 1983;106:717-33.
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Clinical evoked potential imaging
in multiple sclerosis

A. M. Lascano?, M. Kurian®, P. H. Lalive®,
M. ChofflonP, C. M. Michela

a Functional Brain Mapping Laboratory,
Neurology Unit, Department of Clinical
Neurosciences;

b Neurology Unit, Department of Clinical
Neurosciences;

University Hospital Geneva

Evoked potentials (EP) are used to evaluate
the functional integrity of sensory pathways.
Despite its potential value in early diagnosis
and prognosis of multiple sclerosis (MS), it
has become less significant, due to its low
sensitivity and specificity. Clinical EP are
recorded from few electrodes and their inter-
pretation is restricted to few parameters. In
research laboratories EP are recorded from
a large array of electrodes and results are
defined in terms of spatio-temporal dynamics
and estimated electric brain sources. We aim
to introduce these techniques into clinical
applications and to define more objective and
sensitive parameters. In a standardised pro-
tocol we record somatosensory EP (SSEP)
evoked by median nerve electrical stimula-
tion and full-field pattern-reversal visual
EP (VEP) with a 256 channel EEG. For each
EP component we quantify potential map’s
topography, strength and latency of maximal
strength. In healthy subjects 4 successive com-
ponents are defined for the SSEP and 5 for
the VEP, defining each component’s mean
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and standard deviation. Patients’ data are
then compared to these values. The probabil-
ity that a parameter significantly deviates
from the norm is determined by z-score sta-
tistics. Patients with MS recorded presented
pathological VEP and/or SSEP according to
our criteria. We conclude that high-resolution
SSEP and VEP mapping is feasible in a
clinical setting and the defined parameters
may be more sensitive than conventional
EP recordings.

Evidence for a sympathetic origin of
idiopathic periodic leg movements in sleep

A. G. Guggisberg, C. W. Hess, J. Mathis

Department of Neurology,
University Hospital Berne

Background: 1diopathic periodic leg move-
ments in sleep (i-PLMS) are frequently
accompanied by autonomic and EEG-signs
of arousal, but it is not clear whether i-PLMS
are the cause or the consequence.

Methods: Spectral EEG- and heart rate-
variability (HRV) before and during leg
movements were analysed in polysomno-
graphies (PSG) of patients with periodic leg
movements (n = 8;i-PLMS), obstructive sleep
apnoea syndrome (n =7, RRLMS) or normal
PSG (n = 9; Non-PLMS).

Results: In all types of leg movements an
increased HRYV started up to 8 seconds before
movement onset followed by an increased
Delta-activity, then showing an increased
Theta-, Alpha-, Beta- and Gamma-activity,
and ending with a decreased spindle-activity
after movement onset. Only low frequency
HRV oscillations correlated with PLMS
amplitude and index. Delta-synchronisation
and HRV had greater peaks for i-PLMS
and RRLMS than for Non-PLMS, whereas
Gamma-synchronisation began 1-2 seconds
earlier for Non-PLMS and RRLMS than for
i-PLMS.

Conclusion: All leg movements in sleep
were preceded by autonomic changes oc-
curring before EEG arousals favouring an
origin on brainstem level. Autonomic activa-
tion was most pronounced for i-PLMS and
correlated with PLMS magnitude. EEG
signs clearly preceded muscle activity in Non-
PLMS and RRLMS, but began only shortly
before or at the same time as i-PLMS. There-
fore, i-PLMS are more likely to be triggered
directly by sympathetic processes than by a
cortical arousal.

Focal minimal convulsive status epilepticus
with bilateral periorbital myocloni —
a paradoxon?

M. Hardmeier, P. Fuhr, S. Rlegg

Division of Clinical Neurophysiology,
Department of Neurology,
University Hospital Basle

An 88-year-old lady was hospitalised because
of a first generalised epileptic seizure in
the context of fever of unknown origin. She
was successfully treated with valproate and
benzodiazepines. One week later, she devel-
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oped a permanent painful twitching of the
left side of her face. The mimic musculature,
including the orbicularis oculi, orbicularis
ori muscles and the platysma contracted with
a frequency of about one Hertz. On close
inspection, parts of the right-sided periorbital
muscles also showed contractions synchro-
nised to the left side. The EEG revealed
right hemispheric slowing but no continuous
epileptiform activity. In addition, correlating
with the visible contractions, muscle poten-
tials on both sides were recorded in the
frontal traces corroborating the clinical find-
ings of bilateral involvement. The MRI
displayed hyperintense DWI signals in the
right parietal region and signs of increased
cerebral blood flow, findings compatible with
a focal status epilepticus (FSE). Extensive
laboratory examinations including CSF were
normal.

A diagnosis of FSE with minimal con-
vulsive features and bilateral involvement of
the periorbital musculature was made. The
aetiology of the FSE remained unresolved.
Treatment was difficult and included val-
proate, propofol, midazolam and phenytoin.
The patient was discharged on levetiracetam
and oxcarbacepine.
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Limb girdle, pseudomyopathic autoimmune
myasthenia gravis: does it exist?

M. Raimondi, F. Bornatico-Valsangiacomo,
C. Tosi

Ospedale Regionale, Servizio Cantonale
di Neurologia, Lugano

“Limb girdle” myasthenia includes familiar
and autoimmune forms and is considered
arare clinical presentation. Patients complain
of proximal weakness without oculobulbar
involvement and without fluctuations.

This “pseudo-myopathic” clinical presen-
tation of MG often leads to diagnostic
difficulties, unnecessary invasive exams, in
particular muscle biopsy, and most of all to
treatment delay.

We describe 2 cases of proximal auto-
immune myasthenia:

A young 12-year-old girl who developed
progressive difficulties of ambulation fol-
lowed by appearance of mild proximal shoul-
der girdle palsy. Only at the age of 16 the
diagnostic of proximal autoimmune myasthe-
nia was made and treatment began.

The second case is of a 58-year-old female
with progressive proximal muscle weakness,
in whom “limb girdle” myasthenia was diag-
nosed and thymoma disclosed.

These two cases confirm that the diagnosis
of myasthenia should be considered in both
young and elderly patients with proximal
muscular deficit and without a history of
fluctuations because of important therapeutic
and prognostic consequences.

The clinical history of these 2 cases and
the review of the literature are discussed.
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Comparison of pramipexole (PPX) versus
levodopa/benserazide (L/B) in the
treatment of restless legs syndrome (RLS).
A double-blind randomised Swiss multi-
centre crossover trial

C. L. Bassetti, J. Mathis, J. Schwander,
F. Bornatico, P. Fuhr, for the Swiss RLS
Study Group

Background/aims: Efficacy and safety of a
non-ergot dopamine agonist was never di-
rectly compared with levodopa in a random-
ised double-blind trial in patients with RLS.
The aim of the present study was to determine
the non-inferiority of PPX compared to a dual
release formulation of L/B in the treatment
of idiopathic RLS. Primary objective was the
change in frequency of periodic limb move-
ments while in bed calculated as mean PLMI
of both legs (PLMIbed) after 4 weeks of treat-
ment, as assessed by actigraphy (over 3 con-
secutive nights, baseline and end of treat-
ment). Secondary outcomes included changes
in International RLS Scale (IRLS).

Patients and methods: Patients with idio-
pathic RLS were recruited from 6 accredited
sleep centres in Switzerland. In a 14-week
double-blind, crossover study patients were
randomly assigned to the sequence PPX
(0.25-0.75 mg) and L/B dual release (L/B
125-375 mg) or vice versa. A 2-week wash-out
period preceded the two 4-week treatment
periods. A dose adjustment was done during
the first 15 days of each period. The trial
ended with a 2-week follow-up period.

Results: 67 patients were randomised for
the study whereof 39 completed the study
according to protocol. The mean doses of
L/B and PPX were 240 = 74 mg/d and
0.488 = 0.14 mg/d, respectively. Baseline
PLMIbed scores were comparable between
treatment groups (21.5 + 14.9 PPX vs 21.1 +
17.0 L/B). PPX proved to be non-inferior in
comparison to L/B on the primary endpoint
PLMIbed (median: -8.1 PPX vs —4.9 L/B;
p =0.00015). Even not powered for superior-
ity there was a strong trend for a better
improvement with PPX in the PLMIbed
(p = 0.065) and IRLS score (-7.2 + 9.5 PPX
vs 4.0 + 7.5 L/B; p = 0.054). Patients with
an IRLS score >20 at baseline (26.3 + 3.8 PPX
vs 26.5 + 4.3 L/B) showed a clearly higher
reduction for PPX (-8.5 + 7.7 PPX vs 4.3 +
5.4 L/B; p = 0.0467). There were no related
serious adverse events and no unexpected
safety observations were made.

Conclusions: Pramipexole was not infe-
rior to levodopa/benserazide in reducing
PLMIbed. Both showed similar efficacy and
safety in the treatment of idiopathic RLS.
These results have to be seen in the context
that L/B was given as a combination of an
immediate and retard formulation.
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Identification of first Swiss desminopathy
families using systematic muscle imaging
in myofibrillar myopathies

D. Fischera, M. Oliven, R. Kleyb, K. Strache,
A. HUbnerd, B. Udde, M. Fardeau,
L. Goldfarbg, A. Studeri, M. Webera

aMuskelzentrum / ALS clinic,
Cantonal Hospital, St Gall

b Department of Neurology,

University Hospital Bergmannsheil,
Bochum (D)

¢ Department of Radiology,
University Hospital, Bonn (D)

d Children’s Hospital,

Technical University, Dresden (D)

e Department of Neurology,

Central Hospital, Vaasa (FIN)

f Institut de Myologie,

Groupe Hospitalier Pitié-Salpétriére,
Paris (F)

&The National Institute of Neurological
Disorders and Stroke, National Institutes
of Health, Bethesda (USA)

hInstitut de Neuropatologia,
IDIBELL-Hospital de Bellvitge,
Hospitalet de Llobregat, Barcelona (E)

i Department of Neurology,

University Hospital Zurich

We performed systematic muscle imaging to
characterise the pattern of muscle involve-
ment in 20 patients with a desmin gene muta-
tion and compared these findings with 23 pa-
tients with myofibrillar myopathies (MFM)
caused by myotilin, filamin ¢, ZASP and (E +
B-Crystallin ((E + BC) gene mutations. All
desminopathy and (E + BC patients showed
a characteristic pattern with predominant
involvement of the gluteus maximus, sarto-
rius, gracilis, semitendinosus and peroneal
group muscles. In contrast, muscle imaging in
patients with myotilin, filamin ¢ and ZASP
mutations showed predominant affection
of the vastus intermedius, vastus medialis,
adductor magnus, semimembranosus, biceps
femoris, soleus, medial gastrocnemius and
tibial anterior muscles. Our data suggest im-
portant differences of muscle involvement
between patients with gene mutations coding
for intermediate filament (associated) pro-
teins and Z-disc proteins. Furthermore, using
this time- and cost-effective approach for the
identification of MFM patients suitable for
direct gene, we could identify the first Swiss
families with desmin mutations. Additionally,
5 Swiss patients presenting with the second
pattern were identified and myotilin, ZASP
and filamin-c gene analysis are currently
underway.

SCHWEIZER ARCHIV FUR NEUROLOGIE UND PSYCHIATRIE

Poster SNG und SGKN

Session: Freitag, 1.6.2007,
13.00-14.00 Uhr

P 01 An unexpected and fatal differential
diagnosis of acute bilateral leg pain

E. Abela?, D. Fligela, L. Wirmli®,
K. Boggian®, J. Schaafc, B. Tettenborna

a Department of Neurology,

b Department of Internal Medicine,
¢ Department of Radiology,
Cantonal Hospital, St Gall

A 65-year-old patient was referred to our
emergency department with rapidly progres-
sive pain of the upper legs. He had a previous
history of colon carcinoma with pulmonary
and spinal skeletal metastasis, which had re-
mitted one year before under radio- and poly-
chemotherapy.

On admission he appeared distressed,
but cardiovascularly stable and afebrile.
Inspection and neurological examination of
the limbs was unremarkable, except for slight
swelling of the right thigh. The laboratory
work-up revealed leukocytosis and elevated
values for CRP (288 mg/l, <8) and CK (488
U/L,<170). A few hours after symptom onset
he developed fever, abdominal tenderness
as well as discoloration and massive swelling
of the right lateral thigh and left lower leg.
An emergency CT scan was performed, which
revealed bilateral muscular gas gangrene
with extended myonecrosis of the right vastus
lateralis.

Despite intravenous antibiosis and radical
surgical debridement, the patient died 24
hours later of multiple organ failure due to
severe sepsis caused by Clostridium septicum.
The inital symptoms had been caused by non-
traumatic clostridial myonecrosis, a rare con-
dition associated with colonic neoplasia. This
case illustrates the fulminant nature of gas
gangrene and although it is an uncommon
diagnosis, it is essential to take this diagnosis
into consideration in patients with intestine
carcinomas and to initate management early.

P 02 Focal posterior cerebral artery
dissection presenting with subarachnoid
haemorrhage: case report and review

of the literature

P. Agazzi, C. Stadler, S. Tschuor,
D. Boscherini

Ospedale Regionale Lugano

Introduction: PCA artery dissection is a rare
occurrence. Accurate diagnosis is important
for appropriate clinical management. We
present a dissection of P2 segment of PCA in
association with a diving episode and respon-
sible of a subarachnoid haemorrhage.

Case report: A 16-year-old boy, after a dive
in a swimming pool with no evidence of head
trauma, presented an abrupt onset of severe
neck pain irradiating to the occipital region.
Patient vomited once. Headaches persisted
and he presented to the emergency depart-
ment. Neurological showed no focal deficits.
Head CT scan showed a subarachnoid bleed-
ing restricted to the right ambiens cistern.
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CTA scan did not depict an evidence cause
of bleeding. MR angiography showed an
irregular narrowing of right P2 segment com-
patible with focal dissection. DSA did not add
consistent information. Clinical course was
uneventful with a clinical and imaging follow-
up at one year.

Discussion: PCA dissection presents usu-
ally with occipital headaches and pain in
the posterior cervical region with or without
ischaemic signs. PCA dissections occur near
the P1-P2 junction. Mild head trauma has
often been reported in such setting. Isolated
focal PCA dissections present more rarely
with haemorrhagic events. Conservative med-
ical treatment is a rule and surgical or endo-
vascular approaches are seldom necessary.

P 03 Nichtepileptische Anfalle nach
(fraglichem) Kopftrauma — exemplarische
Falle aus der Versicherungsmedizin

K. D. Bathke, R. Schaumann-von Stosch
Suva Versicherungsmedizin, Luzern

Nach einer traumatischen Hirnverletzung
(«mild traumatic brain injury», MTBI, oder
einer Hirnkontusion) sind epileptische
Anfille mit einer Hiufigkeit von 1,5 bis
17% (5-Jahres-Priavalenz) beschrieben (Lit.:
Annegers et al., N Engl ] Med 1998).

In der Literatur wurde auch das Auftreten
von psychogenen, nichtepileptischen Anfil-
len (PNEA) nach einem Kopftrauma be-
schrieben (Westbrook et al., Epilepsia 1998).

Bei 2 von 5 hier vorgestellten Fillen mit
PNEA konnte die Art des Kopftraumas nicht
restlos gesichert werden, bei allen 5 Fillen
waren keine posttraumatischen Verdnderun-
gen in der Bildgebung des Kopfes und keine
epilepsietypischen Verdnderungen im EEG
nachweisbar. Drei Patienten zeigten zum Un-
fallzeitpunkt oder kurz danach eine Bewusst-
seinsverdnderung, in insgesamt 3 Féllen tra-
ten im Verlauf rezidivierende anfallsartige
Ereignisse auf. Die Anfallssemiologie zeigte
ein breites Spektrum von Phidnomenen: Be-
wusstseinstritbung mit und ohne motorische
Entdusserungen, synkopenartige Zusténde,
zum Teil mit Symptomen, die an eine Angst-
storung oder eine organische Schwindel-
erkrankung erinnerten.

Es empfiehlt sich bei Anfillen, die nach
einer leichten Hirnverletzung (MTBI) auftre-
ten, neben der Frage der Unfallkausalitét
auch Fragen beziiglich einer eventuell vor-
liegenden psychogenen Storung zu kldren.

P 04 Serum and cerebrospinal fluid
prostaglandin D synthase levels in
disorders with and without excessive
daytime sleepiness: a prospective study

C. R. Baumanna, P. Valkoa, M. Uhla,
M. Hersberger®, S. Brogli®, C. L. Bassettia

a Department of Neurology,
b Institute for Clinical Chemistry,
University Hospital Zurich

Somnogenic prostaglandin D2 is catalysed
by prostaglandin D synthase (PGDS). In a
preliminary study we found decreased cere-
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brospinal fluid (CSF) PGDS levels in patients
with excessive daytime sleepiness (EDS). An-
other study, contrariwise, observed elevated
PGDS levels in serum of narcoleptic patients.
In this prospective study, therefore, we sys-
tematically performed lumbar punctures
and simultaneous blood withdrawal between
9 and 11 a.m. for PGDS determination in
22 consecutive patients with neurological
disorders with EDS (42 + 18 years, 10 men)
and in 22 consecutive neurological patients
without EDS (49 + 16 years, 11 men). In all
patients EDS was quantified by Epworth
Sleepiness Scale (ESS). CSF PGDS levels
were significantly lower in EDS patients
(13 £ 2 mg/L) than in non-EDS patients
(19 £ 9 mg/L, p = 0.007). ESS scores were
inversely correlated with CSF PGDS levels
(r =-0.48; p = 0.001). In serum we found no
differences between groups (EDS: 0.6 + 0.3;
non-EDS:0.6 £ 0.1;p = 0.36). Age and gender
did not influence PGDS levels. Together with
our published preliminary findings in other
patients, this prospective study demonstrates
a CSF PGDS deficiency in neurological pa-
tients with excessive daytime sleepiness. In
serum, where concentrations are much lower,
we found no differences between EDS and
non-EDS patients. Further studies are need-
ed to provide better understanding of the role
of the prostaglandin system in sleep-wake
regulation.

P 05 Is there a morphological substrate
of Parkinsonian rest tremor? A voxel-based
morphometry study

D. Benninger?, C. L. Bassetti?, S. Thees®,
S. Kollias?, D. Waldvogel?

a Department of Neurology,
b Department of Neuroradiology,
University Hospital Zurich

Objective: To investigate morphological sub-
strates of rest tremor in Parkinson’s disease
(PD). Rest tremor is a hallmark of PD. Its
pathogenesis remains incompletely under-
stood. Nigrostriatal dopaminergic deficiency
correlates with bradykinesia, but not with rest
tremor. It is hypothesised that an interaction
of basal ganglia- and cerebello-thalamo-cor-
tical circuits may cause rest tremor.

Methods: We investigated 24 men (me-
dian, range [y], age 62, 55-70, at onset 55,
42-67, disease duration 7, 3-20) with mild to
moderate PD (HY 2-3). Exclusion criteria
were advanced PD (HY 4-5), dementia and
other significant brain pathology. Patients
with tremor (n = 14) and without (n = 10)
were compared. Clinical and neuropsycho-
logical profile was similar, except for more
prevalent motor fluctuations (90 vs 14%,
p <0.01) and impaired balance (100 vs 50%,
p <0.01) in those without tremor. Voxel-based
morphometry of 3T T1-MRI, pre-processed
according to an optimised protocol using
SPM2, was performed. The resulting nor-
malised grey matter volume distributions of
the two groups were tested for local differ-
ences by a voxel-wise ANCOVA.

Results: Grey matter density is decreased
in quadrangular lobe and declive of the cere-
bellum in PD with tremor (p <0.05).
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Conclusion: These results demonstrate
for the first time morphological changes in
the cerebellum in PD with rest tremor and
underscore the involvement of the cerebel-
lum and cerebello-thalamo-cortical circuit in
the pathogenesis of rest tremor.

P 06 Different cortical activation in
writer’s cramp in homozygote twins during
a simple non-affected motor task

D. Benningera, D. Waldvogela,
C. L. Bassettia, S. TheesP, S. Kolliasb,
V. Candia®

a Department of Neurology,
University Hospital Zurich

b Department of Neuroradiology,
University Hospital Zurich

¢ Collegium Helveticum,
University/ETH Zurich

Objective: To compare motor-induced BOLD-
signals with fMRI in a patient with late-onset
writer’s cramp (WC) and cervical dystonia
and in his non-affected monozygote, twin
brother. Anomalies during non-affected mo-
tor behaviours have been sparsely reported.
In case of heredity we expected comparable
disturbed BOLD-responses during dystonia-
free task performance, assuming sub-clinical
motor abnormalities in both brothers.

Methods: Brain imaging was performed
with a 3T MR Philips scanner in a standard
block design during performance of a tonic
power grip of the left or right hand.

Results: The non-affected twin showed
normal activation patterns in sensory and
motor areas including contralateral M1, SI
and SMA during task performance. In the
affected twin no such activation was observed
while using the right or left hand, except for
contralateral supramarginal gyrus activity
during task performance with the left, sub-
sequently affected hand.

Conclusion: The lack of significant activity
during performance of a simple motor task
agrees with previous reports and also sup-
ports the assumption that motor abnormali-
ties in WC can be observed sub-clinically. The
lack of cortical activation during performance
with the left hand in the affected twin points
to a behavioural component in the patho-
genesis of hand dystonia as opposed to a
genetic predilection.

P 07 Drugs and myasthenia
R. Bertolia, C. Tosi®, A. Cernyc, C. Stadlerb

aCentro Regionale di Farmacovigilanza,
Ospedale Regionale di Lugano

b Servizio Cantonale di Neurologia,
Ospedale Regionale di Lugano

¢ Clinica Luganese Moncucco, Lugano

A young woman, with well-compensated
generalised myasthenia, had a worsening of
symptoms upon short exposure to norflo-
xacine, requiring 2 years of therapy with ste-
roids accompanied by many side effects.

We were asked by many physicians and
patients with myasthenia about the safety of
several common and uncommon drugs. In
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absence of many answers we tried, however,
to complete and reassume already existing
lists, suggesting which drugs should be avoid-
ed or used as alternatives in this disease.

For several classes of drugs, unfortunately,
there are not, in the literature, indications
about their safety of use in myasthenia.

We submitted the list to the Swiss neuro-
logists, asking them for improvements or their
experiences using this list.

The following list is the results of this work
and it is possible to download the list on the
following webpage: www.farmacovigilanza.
epatologia.ch — Farmacovigilanza — Pre-
sentazioni, pubblicazioni, vario - Vario —
Farmaci controindicati o permessi nella
miastenia.

P 08 Arachnoid cyst with intracystic
haemorrhage and subdural haematoma:
case report and literature review

D. Bervini, D. Boscherini, S. Tschuor, C. Tosi
Ospedale Regionale Lugano

Introduction: Arachnoid cysts (AC) are usu-
ally asymptomatic. Very rarely they can be-
come symptomatic due to cyst enlargement
or haemorrhage, often after head trauma.
In such cases bleeding is confined to the sub-
dural space, but intracystic haemorrhage has
rarely been observed.

Case report: Six years before admission a
patient aged 49 was diagnosed with a right
temporal arachnoid cyst with MRI for frontal
headaches. He presented with an acute onset
of right frontal headache and after admission
we assisted to a progressive clinical deterio-
ration consistent with an intracranial hyper-
tension syndrome (GCS = 7). There was no
history of a head trauma. CT scan revealed a
hyperdense mass located in the right middle
fossa and Sylvian fissure. There was a thinning
of the temporal squama. An MR examination
showed the presence of a cystic lesion in the
right middle cranial fossa, with high signal
intensity. During surgery the haematoma and
intracystic blood clots were removed. The cyst
wall was partially excised. Complete neuro-
logical recovery, imaging normalisation and
functional reintegration was achieved.

Discussion: ACs can become symptomatic
due to cyst enlargement or haemorrhage.
The combination of intracystic bleeding with
subdural haematoma has been reported to
our knowledge in only 38 such cases. There
was predilection for the left side and the male
sex. The average age was 25.6. More than half
had a history of a previous head injury.
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P 09 S90L BSCL2 mutation causing Silver
syndrome with optic nerve involvement

D. Fischera, S. Hartmann-Fusseneggera,
J. WeisP, E. Nelis¢, V. Timmermannc,
H. C. von Mitzlaffd, M. Webera

aMuscle centre/ALS clinic,
Cantonal Hospital, St Gall

b Department of Neuropathology,
University Clinic, Aachen (D)

¢ University Clinic, Antwerpen (B)

d pfaffikon, SZ

We report a 35-year-old female who present-
ed in our motor neuron clinic with a history
of walking difficulties since early childhood.
On examination she had distal symmetric
wasting and weakness in the hands. In her legs
there was increased muscle tone, bilateral
symmetric hyperreflexia, extensor plantar
responses, spastic gait and pes cavus. Neuro-
physiological findings were consistent with
a pure axonal and motor neuropathy and
central motor conduction time to the legs
was prolonged.

One year later she presented again with a
blurred vision of her left eye. Visual acuity was
reduced to 50% and VEPs were markedly
prolonged. MRI of the optic nerve and brain
and CSF analysis including oligoclonal bands
were normal. Mutation analysis excluded a
mitofusin 2 (MFN 2) gene mutation but re-
vealed a heterozygous BSCL2 S90L mutation
consistent with the neuromuscular phenotype
described in Silver syndrome. Clinical and
genetic analysis of further family members
is currently underway.

Optic nerve involvement has been report-
ed in some axonal hereditary motor (sensory)
neuropathies (MFN 2, e.g.) but has not yet
been observed in patients with BSCL 2 muta-
tions. Therefore, our observations expand
the clinical phenotype of BSCL2 mutations
carriers.

P 10 Spontaneous multifocal cervical
liquor leakage causing an intracranial
hypotension syndrome - case report

D. Fritzsche, C. Burkhardt, T. Hundsberger,
B. Tettenborn

Cantonal Hospital St Gall

A 39-year-old woman presented with a 4-
week history of progressive postural head-
ache accompanied by dizziness and vomiting.
By lying down all symptoms relieved. The pa-
tient was afebrile with no apparent meningeal
signs and any trauma. No focal neurological
signs were noted. Cerebral and spinal MR
imaging revealed a diffuse pachymeningeal
contrast enhancement. Spontaneous intracra-
nial hypotension was suspected on the basis
of clinical and neuroradiological findings
confirmed by a low CSF pressure at lumbar
puncture. Other causes of leptomeningeal
diseases were excluded. Conservative treat-
ment including bed rest, intravenous volume
administration and intravenous coffeine as
well as oral administration of prednisone was
continued over one week with short lasting
success. However, 3 weeks later headaches
relapsed. A CT-myelography now revealed a
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CSF leakage at the cervical level C1-2 as well
as at C6-7. After an epidural blood patch
at the level C1 and C2 postural headaches
disappeared after several days. Months later
the patient was still in remission of her
symptoms and follow-up MRI scans showed
a persisting epidural CSF accumulation at
C1-2 and cervico-thoracal but no more dural
enhancement. These clinical and radiological
findings are most likely the result of in the
meantime occurred balance between CSF
loss and production. This case seems to be the
first one describing two independent, spon-
taneous cervical CSF leakages causing an
intracranial hypotension syndrome.

P 11 Gamma-hydroxybutyrate (GHB)
promotes functional recovery and alters
expression of neuroplasticity-related genes
in a mouse-model of stroke

B. Gao, E. Kilic, C. R. Baumann,
D. Hermann, C. L. Bassetti

University Hospital Zurich

Background/aim: GHB, a drug used in hu-
mans to promote slow-wave sleep and treat
narcolepsy, has been suggested to be neuro-
protective in animal models of stroke. The
present study aimed to assess the potential
role of GHB in a mouse ischaemic model in
promoting functional recovery after stroke
and to search for underlying molecular mech-
anisms.

Methods: The mouse transluminal ischae-
mia model, i.e. 30-minute occlusion of the
middle cerebral artery, was used. GHB
(100 mg/kg, twice/day, 8 hours apart) or saline
were given intraperitoneally for 10 days with
the first injection at the reperfusion. Rotarod
and grip-strength tests were used for eva-
luating motor activities and Tagman real-
time PCR was for assessing expression of
several neuroplasticity-related genes includ-
ing GAP43, c-jun, neurocan and ephrin B1.

Results: Striatal ischaemia resulted in sig-
nificant decreases in the body weight, the
forelimb grip-strength and rotarod activity.
GHB-treated mice regained the body weight
and the grip-strength after 3 weeks of re-
covery, whereas in saline-treated mice the
decreases remained over 5 weeks. There was
no difference in the recovery of the rotarod
activity for the two groups. Tagman PCR
assay showed that GHB decreased expression
of c-jun and neurocan by 2-4 folds, res-
pectively, in the injured striatum compared
with the saline group.

Conclusions: GHB appears to accelerate
functional stroke recovery and to change
ischaemia-induced expression profiles of
neuroplasticity-related genes.
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P 12 Awareness of sleepiness prior
to falling asleep

U. S. Herrmanna, C. W. Hess?,
A. Guggisberga, C. Rotha, M. Gugger®,
J. Mathisa

a Department of Neurology,
b Department of Internal Medicine,
University Hospital Berne

Introduction: Sleepiness-induced motor vehi-
cle crashes are one of the most important
causes of severe accidents and death. Pre-
vention of such accidents deserves a better
understanding of why sleepy people continue
to drive a motor vehicle and if they are aware
of the sleepiness prior to falling asleep.

Methods: Of 12 healthy students (mean
age 24.1, SD 1.7; 6 women) each underwent
4 maintenance-of-wakefulness trials (MWT)
after total sleep restriction. The instruction
was: “Your task is to indicate your sleepiness
at the first appearance of sleepiness symp-
toms and to stay awake.” Sleep (>15 sec) and
microsleeps (MS; 3-15 sec) were scored in
the EEG.

Results: Overt sleep was scored in 44 trials
and MS in the remaining 4 trials. In 22 trials
MS or sleep appeared before the subject
indicated subjective sleepiness (45.8%).
Only 4 subjects did indicate their subjective
sleepiness before sleep onset in all 4 trials.
Females indicated their sleepiness prior to
sleep onset more (70.8%) as compared to
male subjects (37.5%) (p <0.02).

Conclusion: Our unexpected finding, that
sleep onset was missed almost in 50% of all
trials, might have major impact on prevention
strategies of sleepiness-induced motor vehicle
crashes. If our finding will be confirmed in a
larger group of subjects, prevention does have
to also focus on the reason why some persons
do not report their sleepiness and gender
differences may be an important issue.

P 13 Human vascular endothelial growth
factor protects axotomised retinal
ganglion cells in vivo by activating
ERK-1/2 and Akt pathways

U. Kilica, E. Kilica, A. Spudicha,
C. L. Bassettia, H. H. Marti®,
D. M. Hermanna

a University Hospital Zurich
b Institute of Physiology and Pathophysiology,
Heidelberg (D)

Based on its trophic effects on neurons and
vascular cells, vascular endothelial growth
factor (VEGF) is a promising candidate for
the treatment of neurodegenerative diseases.
To evaluate the therapeutic potential of
VEGF, we here examined effects of this
growth factor on the degeneration of axo-
tomised retinal ganglion cells (RGCs), which,
as CNS-derived neurons, offer themselves
in an excellent way to study neuroprotection
in vivo. Making use of a transgenic mouse line
that constitutively expresses human VEGF
under a neuron-specific enolase promoter,
we show that (1) the VEGF-transgenic retina
overexpresses human VEGF, (2) RGCs carry
the VEGF receptor-2 and (3) vascular net-
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works in normal and axotomised VEGF-
transgenic (tg) retinas do not differ from
control animals. After axotomy RGCs of
VEGF-tg mice were protected against de-
layed degeneration, as compared with wild-
type littermates. Western blots revealed
increased phosphorylated ERK-1/2 and
Akt and reduced phosphorylated p38 and
activated caspase-3 levels in axotomised
VEGF-transgenic retinas. Intravitreous injec-
tions of pharmacological ERK-1/2 (PD98059)
or Akt (LY294002) inhibitors showed that
VEGF exerts neuroprotection by dual activa-
tion of ERK-1/2 and Akt pathways. In view
of axotomy-induced RGC death occuring
slowly and considering that RGCs are CNS-
derived neurons, we predict the clinical im-
plementation of VEGF in neurodegenerative
diseases of both brain and retina.

P 14 Increased CSF MCP-1 and IL-8 levels
in ALS patients

J. Kuhle, R. L. P. Lindberg, A. Regeniter,
A. J. Steck, L. Kappos, A. Czaplinski

University Hospital Basle

Objectives: ALS is classically assumed to be
a neurodegenerative disorder. Inflammation
has been observed in CNS tissue in ALS
patients. We investigated the expression of
proinflammatory chemokines in ALS - as
compared to non-inflammatory neurological
disease (NIND) patients.

Methods: We analysed 9 chemokines,
eotaxin, eotaxin-3, IL-8, IP-10, MCP-1,
MCP-4, MDC, MIP-1b and TARC in serum
and CSF of 20 ALS- and 20 NIND-patients.

Results: MCP-1 and IL-8 levels in CSF in
ALS were significantly higher than in NIND
(1304 pg/ml versus 1055 pg/ml; p = 0.013 and
22.7 pg/ml versus 18.6 pg/ml; p = 0.035,
respectively). The expression of MCP-1 and
IL-8 were higher in CSF than in serum
(p <0.001). CSF/serum albumin ratio showed
no correlation to chemokine levels. There was
a trend towards higher MCP-1 CSF levels in
ALS patients with shorter time between first
symptoms and diagnosis (p = 0.083).

Conclusions: We confirmed previous find-
ings of increased MCP-1 levels in CSF of
ALS patients. Furthermore, increased levels
of IL-8 in CSF suggest a stimulation of a
proinflammatory cytokine cascade after
microglia activation. We found a tendency
for higher MCP-1 values in patients with a
shorter diagnostic delay, who are known to
also have a shorter survival. This finding
may suggest an association of higher MCP-1
levels with rapidly progressing disease. Larger
follow-up studies are needed to evaluate the
value of chemokines as disease markers in
ALS.
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P 15 Primary Persistent Visual Disturbance
(PPVD) in patients without migraine

J. Mathys, P. S. Sandor

Department of Neurology,
University Hospital Zurich

Objective: To describe patients with PPVD
(also known as visual snow) but without
the diagnosis of migraine, including clinical
characteristics, imaging and metabolic find-
ings and therapeutic response to anticon-
vulsants.

Background: PPVD is clinically distinct
from persistent visual migraine aura. It was
described — outside the ophthalmological
and psychiatric context — in association with
migraine and without metabolic or imaging
abnormalities.

Design/methods: Clinical evaluation,imag-
ing and electroencephalographic studies
(% patients) and cerebrospinal fluid (CSF)
analysis (% patients).

Results: We studied 3 patients (2 men, one
woman) who presented in our tertiary care
headache unit between January and Sep-
tember 2006 because of persistent visual dis-
turbances for several years without fulfilling
the criteria for migraine according to Inter-
national Headache Society criteria. Two of
them had been referred by an ophthalmo-
logist. Magnetic resonance imaging (T;-,
T,-weighted, FLAIR and DWI), MR spec-
troscopy and EEG studies were normal.
CSF analysis revealed a slightly elevated
protein (0.57 g/1) in one patient as an isolated
abnormality. CSF lactate was normal in all
patients. Treatment with lamotrigine (2 pa-
tients) or topiramate (one patient) was not
effective.

Conclusions/relevance: PPVD can occur
without migraine and without any evidence
for epilepsy or an underlying inflammatory,
metabolic or mitochondrial disorder, and is
difficult to treat.

P 16 A case of chronic inflammatory
demyelination polyneuropathy revealing

a low-grade mantellar lymphoma, 30 years
after radio- and chemotherapy for Hodgkin
lymphoma

M. Raimondi, L. Urben, C. Gobbi

Ospedale Regionale,
Servizio Cantonale di Neurologia, Lugano

The association of chronic inflammatory
demyelinating polyneuropathy (CIDP) and
haematopoietic proliferative disorders is well
documented in literature. Moreover, the
correlation with monoclonal gammopathy of
unknown significance (MGUS) is relatively
frequent and presents some distinct clinical
and electrophysiological features.

We describe a case of CIDP preceding by
6 months the appearance of monoclonal
gammopathy and one year the develop-
ment of chronic lymphoproliferative disorder
(mantellar-cell lymphoma) in a 60-year-old
patient, 30 years after a complete recovery
from Hodgkin lymphoma.

This case is a testimony that in front of
the diagnosis of CIDP the clinician should
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consider the accurate work-up for the haema-
topoietic proliferative disorders.

In our case the appearance of CIDP as a
sentinel of lymphoproliferative disorder per-
mitted its early diagnosis, however, intro-
duction treatment for lymphoma did not in-
fluence the clinical course of polyneuropathy.

P 17 Isolated acalculia with impaired size
estimation after subcortical frontal lesion

H. F. G. Mueller, B. Leemann, A. Schnider

Service de neurorééducation,
Hépitaux Universitaires de Genéve

Background: Acalculia is a rare disorder and
normally described with parietal lesion.

Case report: A 79-year-old woman with an
ischaemic stroke of the left anterior corona
radiata and putamen presented rapidly re-
gressive motor aphasia. A striking inability
to calculate and estimate sizes persisted,
however.

Method: We tested mental and written
mathematical operations: addition, subtrac-
tion, multiplication, division and evaluated
the patient’s ability to transcode numbers
and to estimate quantities (weights, lengths
and speed of different objects).

Results: Performance was similar in oral
and written tasks. While conceptual mathe-
matical knowledge (understanding and use
of arithmetical principles) and mathematical
facts seemed intact, the patient had severe
difficulties with mathematical procedures
essential for processing numbers. Division
was most disturbed, followed by subtraction
and multiplication. Addition was less affected.
Even the processing of single digits was
deficient. Important judgment errors were
observed in the estimation of quantities.

Conclusion: A subcortical left frontal
lesion may provoke isolated severe persistent
acalculia and impaired size estimation.

P 18 Phenotypic variability in gamilial
amyotrophic lateral sclerosis (ALS)
patients carrying the SOD L144F mutation

C. Neuwirtha, A. Bontb, P. M. Andersone¢,
M. Webera

aMuscle Centre / ALS Clinic,
Cantonal Hospital St Gall

b Cantonal Hospital Winterthur

¢ University Hospital Umeé (S)

Amyotrophic lateral sclerosis (ALS) is in-
herited in 10% of cases (fALS). In about
20% of these fALS cases a SOD mutation is
detectable. Currently 106 different mutations
are known. Between 2001 and 2006 we have
screened 25 fALS cases for SOD mutations
and have identified 2 SOD families.

One of the families immigrated from the
Balkan and showed a TTG to TTC transposi-
tion. In the Swiss family the L144F mutation
showed a novel TTG to TTT transposition in
two cousins.

Phenotypic variability exists between and
within the families.

Survival time in one affected Swiss cousin
(a) was 42 years after symptom onset, where-
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as her cousin (b) as well as 2 other family

members followed the typical clinical course.

The cousin (a) with long survival showed
primarily lower motoneuron signs and ini-
tially carried the diagnosis of spinal muscular
atrophy (SMA). Bulbar symptoms were mod-
erate with only slight atrophy of her tongue
and moderately exaggerated masseter reflex.
Genetic analysis revealed negative results
(SMA,SCA).The patient deceased at the age
of 72.

The cousin (b) with the more typical clini-
cal course shows combined lower und upper
motoneuron signs in lower and upper limbs.
Bulbar symptoms are predominantly upper
motoneuron typ.

Conclusion:

— SOD mutations seem to be rare among
Swiss fALS cases.

— The L144F mutation may be associated
with extreme long survival time with high
intrafamilial variability.

— Predominance of the lower motoneuron
signs does not preclude ALS.

P 19 Excessive daytime sleepiness
in patients with Parkinson’s syndrome
and sleep-wake complaints

R. Poryazova, E. Werth, D. Waldvogel,
C. L. Bassetti

University Hospital Zurich

Introduction: Excessive daytime sleepiness
(EDS) is common in patients with Parkin-
son’s syndrome. Age, gender, severity of the
neurodegenerative process, night-time dis-
turbances and therapy are implicated in
the pathophysiology of EDS. In a group of
patients a narcolepsy-like phenotype has
been suggested.

Methods: Thirty-five patients (27 male)
with Parkinson’s syndrome (22 with idio-
pathic Parkinson’s disease and 13 with atypi-
cal parkinsonism) underwent video-poly-
somnography and multiple sleep latency test
(MSLT). EDS was also assessed by Epworth
sleepiness scale (ESS). The patients were
referred to the sleep centre for different rea-
sons, 19 because of EDS.

Results: Twenty-one patients had ESS
=10, of whom 19 were men. Ten patients
had mean sleep latency (MSL) in MSLT
=5 minutes, of whom 9 were men. Male
patients had higher ESS scores (although
not statistically significant) and shorter MSL
in MSLT (p = 0.035). Sleep-onset REM
(SOREM) was observed in only 2 patients
(5/149 nap opportunities, 3.4%). Slightly
negative correlation was found between
MSL and the dopamine agonist dose. The
amount of REM sleep correlated positively
with MSL and negatively with ESS score.
Apnoea/hypopnoea index was slightly cor-
related to the ESS score.

Conclusion: In this sample of patients
EDS was common and related to male sex,
quantity of REM sleep, dopamine agonist
dose and sleep-related breathing disturban-
ces. As SOREM was rare, narcolepsy-like
phenotype seems unlikely in this group of
patients.
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P 20 Sleepwalking in Parkinson’s disease
R. Poryazova, D. Waldvogel, C. L. Bassetti
University Hospital Zurich

Objective: To report the occurrence of adult-
onset (“de novo”) sleepwalking (SW) in a
series of 5 patients with idiopathic Parkin-
son’s disease (PD).

Methods: Five patients with adult-onset
SW out of 165 consecutive patients with
PD were identified over a period of 2 years.
These patients underwent a systematic clin-
ical assessment of their extrapyramidal and
sleep problems which included standard
questionnaires, clinical examination and esti-
mation of PD severity (motor score of the
unified Parkinson’s disease rating scale
[UPDRS III] and Hoehn and Yahr stage
[HY]). In 4 out of 5 patients a video-poly-
somnography (PSG) was recorded and scored
according to international criteria.

Results: There were 3 women and 2 men
with an age of 67 + 14 years (mean + SD,range
46-81). The mean UPDRS III was 24 + 10
(range 10-35) and the mean HY was 2.6 + 1.1
(range 1-4). Medications in these patients
included levodopa (n = 5), dopamine agonists
(n = 4), SSRI antidepressants (n = 3) and
hypnotics (n = 3). All patients had at least
one concomitant sleep-wake disorder includ-
ing REM-sleep behaviour disorder (RBD)
(n = 4) and insomnia (n = 3). In all but one
patient the latency between onset of PD and
appearance of SW was >4 years.

Conclusion: Adult-onset SW is not uncom-
mon in PD and may arise from a complex
disturbance of arousal and motor control in
sleep secondary to brainstem neurodege-
neration.

P 21 Long-term prognosis of myasthenia
gravis in old patients with severe
internistic and surgical complications

M. Raimondi, F. Bornatico-Valsangiacomo,
C. Tosi

Ospedale Regionale,
Servizio di Neurologia, Lugano

In myasthenic patients, especially with the
severe generalised form, systemic compli-
cations can lead to serious life-threatening
events.

We describe 2 cases of late-onset gener-
alised myasthenia, with bulbar and respirato-
ry involvement, who had several internistic
and surgical complications, both related and
independent of the disease and its treatment
with consequent great number of myasthenic
exacerbations.

Both patients repetitively required inten-
sive care unit hospitalisation and prolonged
intubation and their clinical conditions were
often so seriously compromised to consider
the arrest of invasive life support.

However, they are still alive after many
years, at the age of 79 and 88, actually self-
sufficient, without myasthenic symptoms and
without myasthenic treatment.

Despite the progress in the myasthenia
gravis treatment since the introduction of
inhibitors of cholinesterasis, ventilatory sup-
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port, thymectomy and IVIG plasmapheresis,
myasthenic exacerbations are still an impor-
tant challenge for clinicians who must often
deal with dramatic life-threatening events.
However, the myasthenic exacerbations
themselves do not necessarily change the
long-term prognosis of the disease so the
maximal treatment should always be consid-
ered, even in apparently desperate situations.

P 22 Association of chronic inflammatory
demyelinating polyneuropathy (CIDP)
and a spinal form of multiple sclerosis
(MS) in a young patient: a diagnostic
and therapeutic challenge

M. Raimondi, C. Gobbi, C. Stadler

Ospedale Regionale,
Servizio cantonale di Neurologia, Lugano

Subclinical central nervous system demyeli-
nation in chronic inflammatory demyelinating
polyneuropathy has been reported, especial-
ly in young patients, but association between
CIDP and clinically active multiple sclerosis is
rare and can be a diagnostic and therapeutic
challenge for the clinician.

Recently, there has been a rising interest
for the association between MS and CIDP
because of possible CIDP-like polyneuro-
pathy development in patients with MS
treated with interferon beta.

In contrast, some CIDP patients resistant
to other therapies may benefit from inter-
feron beta treatment.

We describe a case of a 19-year-old girl
with a subacute-onset CIDP who has de-
veloped, 10 years later, at the age of 29, the
relapsing-remitting multiple sclerosis with
predominant medullar involvement, actually
treated with interferon beta.

Peculiar clinical and therapeutic aspects
of the case and a review of the literature are
discussed.

P 23 Association of environmental factors
with the onset of status epilepticus

S. Ruegga, P. Hunziker?, S. Marschp,
C. Schindlere

aDjvision of Clinical Neurophysiology,
Department of Neurology;

b Clinic of Intensive Medicine;

¢ Institute of Social and Preventive
Medicine;

University of Basle

Objective: To test whether non-medical, envi-
ronmental factors influence the frequency of
admissions of patients with status epilepticus
(SE) to the intensive care unit (ICU).
Methods: Retrospective statistical analysis
(using Poisson-regression and likelihood ratio
tests) of all admissions of patients with SE
to the ICU of a tertiary care centre during
three years with regard to daytime, weekday,
season, moon cycle and weather conditions.
Results: Data from 184 patients (mean
age 57 years [18-89]) showed a significant
(p <0.001) diurnal pattern with a peak of ad-
missions between 4 to 5 p.m. and a minimum
in the early morning. The weekly pattern
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was significant (p = 0.045) with admissions
peaking on Thursdays/Fridays and the lowest
rate at weekends. There was no monthly or
seasonal pattern. The pattern of admission
across moon cycle was statistically significant,
peaking at day 3 after new moon (p = 0.003),
with a weaker peak 7 days after full moon and
a minimum 3 days before new moon. While
temperature, sunshine and wind force did not
significantly influence the admissions, relative
humidity was a significant protective factor,
with a 2% average decline in admissions per
1% increment in humidity.

Conclusion: Admissions of patients with
SE on ICU are significantly associated with
several environmental factors. Contrary to
public belief, SE did neither peak at full
moon nor at new moon, but some days after
new moon. The reasons for the associations
observed remain to be elucidated.

P 24 To be or not TB
S. Bonetti, C. Piona, C. Stadler, C. Gobbi

Ospedale Regionale,
Servizio di Neurologia, Lugano

We present a case of a 68-year-old immuno-
competent man, hospitalised with the diagno-
sis of multiple brain metastasis of unknown
origin. The initial diagnostic work-up resulted
in the diagnosis of a kidney tumour in the
setting of a horseshoe kidney. Following to
several sterile leucocyturias since more than
a year, a specific TB search was performed
on urine, permitting the diagnosis of renal
tuberculoma. Despite the absence of patho-
logical results in LCR studies (negative TB
cultures and PCR), we suspected a disse-
minated CNS tuberculosis. The subsequent
anti-tubercular therapy resulted in the remis-
sion of both kidney “tumour” and cerebral
“metastasis”, indirectly confirming our suspi-
cion of CNS tuberculomas as a dissemination
of renal TB.

P 25 Electrophysiological surrogate
markers for primary progressive multiple
sclerosis (PPMS) - cross-sectional
analysis of 23 patients

R. Schlaeger?, C. Schindler®, L. Grize®,
L. Kappos®?, P. Fuhra

a University Hospital Basle
b University Basle

Background: Approximately 10% of patients
with multiple sclerosis follow a primary pro-
gressive course. Disease progression in these
patients is assessed by clinical examination.
Serial MRI are of limited value, as signs of
inflammation are less prominent in PPMS
than in other forms of MS.

Objectives: To determine the relationship
between evoked potentials (EP) and disabil-
ity in PPMS patients.

Methods: 23 patients with a definite diag-
nosis of PPMS, a median Expanded Disability
Status Scale (EDSS) of 4 (2.5-6.5) and a mean
disease duration of 5.2 years (0.1-19.3 years)
underwent visual, somatosensory and motor
evoked potentials and a standardised neuro-
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logical examination. Spearman rank correla-
tion was used to examine the association be-
tween EP and clinical measures.

Results: EDSS values correlated strongly
with the sum of z-transformed EP latencies
(rho = 0.736; p <0.001) and the number of
pathological EP test results (rho = 0.717;
p <0.001).

Conclusions: Multimodal EP studies gene-
rate objective quantifiable data that correlate
well with clinical disability in PPMS patients,
even if the sample size is small. This may be
related to the predominance of spinal cord
involvement in most PPMS patients, since
spinal pathology is relatively well represented
in MEP and SEP alterations. To establish
whether multimodal EP can serve as valid
surrogate markers for future clinical trials in
PPMS, the presented cross-sectional analysis
needs to be supplemented by longitudinal
observations.

P 26 Parameters of decision for the
management of disease modifying
treatment in multiple sclerosis in daily
practice: an observational programme

M. Schluep, A. Bont, on behalf of the Swiss
OPTIMUS study group

Service de Neurologie, CHUV, Lausanne

Background: The aim of this prospective
observational programme was to describe the
day-to-day neurologist’s practice in terms of
follow-up and treatment strategy of patients
with relapsing-remitting multiple sclerosis
(RRMS).

Methods: Patients were treated with any
one of the registered disease-modifying drugs
(DMD) as prescribed by the treating neuro-
logist. Data on neurological status, clinical
and magnetic resonance imaging (MRI) out-
comes, and the determinants for treatment
decisions were captured in a structured ques-
tionnaire for every follow-up visit occurring
during the 1-year observation period. Visits
were stratified according to whether a change
in the therapeutic strategy had occurred
or not; these two groups were then analysed
for differences in the neurologist’s decision
determinants.

Results: 307 patients (951 documented
visits) were evaluated. Stratification resulted
in 893 visits without and 48 visits with a
recorded therapeutic change. Patients with a
subsequent change in DMD treatment had
a higher baseline mean EDSS score and
had experienced a higher average number of
relapses in the 2 years prior to enrolment.
The determinants for change with the highest
rating of importance were frequency and
severity of relapses, disability progression
and changes in tolerance.

Conclusions: This analysis provides an
insight into Swiss neurological daily practice
and the tools and thresholds used to evaluate
DMD treatment strategies therein.
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P 27 Blood glucose levels after ischaemic
stroke in patients with and without sleep
apnoea

M. M. Siccoli, C. L. Bassetti

Department of Neurology,
University Hospital Zurich

Background/aims: The aim of our study is to
investigate changes in blood glucose in pa-
tients with acute ischaemic stroke and their
relationship to sleep apnoea (SA) severity
and type.

Patients/methods: We included 29 con-
secutive patients with acute ischaemic stroke,
in whom fasting blood glucose level was
repeatedly assessed at day 1, 2, 3, 4, 7 and
19 after admission in the same period of
time (between 6 and 10 a.m.). Stroke severity
on admission and stroke outcome at dis-
charge were recorded. Respirography was
performed in the first night and scored ac-
cording to standard criteria.

Results: The mean age was 62 + 12 [25-83],
19 (66%) were male. Blood glucose on ad-
mission was 7.4 2.9 [4.1-19.9] and 6.4 + 2.0
[4.6-11.1] at day seven. We found a significant
correlation between glucose at day seven
and apnoea-hypopnoea index (p = 0.002;
r = 0.622), central apnoea index (p = 0.009;
r = 0.556) and oxygen desaturation index
(p <0.0001; r = 0.751) independent of cardio-
vascular risk factors, age and body-mass
index. Glucose at day seven correlated with
stroke severity on admission (p = 0.004;
r = 0.607) and with functional disability at
discharge (p = 0.017;r = 0.528).

Conclusions: Glucose level at day seven
after ischaemic stroke is an independent pre-
dictor of stroke severity and outcome, and
is associated with severity of SA, central ap-
noeas and oxygen desaturations. Further stud-
ies are needed to test the hypothesis that these
findings may reflect an increased sympathetic
activity possibly related to sleep apnoea.

P 28 Correlation between sleep EEG
and coghnitive functions after hemispheric
ischaemic stroke

M. M. Siccoli, C. L. Bassetti

Department of Neurology,
University Hospital Zurich

Background: The aim of the study is to eluci-
date the association between changes in sleep
EEG and alteration of cognitive functions in
patients with ischaemic stroke.

Methods: We studied 11 consecutive pa-
tients with first-ever hemispheric ischaemic
stroke admitted within 3 days after symptoms
onset. Stroke volume was assessed by MR
imaging. Sleep EEG and nocturnal breathing
were examined with a validated portable
system. Cognitive function was evaluated
using a standardised battery of tests. A second
examination of sleep EEG and cognitive
function was performed in 9 patients at
least 3 months after stroke. The patients were
compared with 5 gender- and age-matched
healthy controls.

Results:Mean age was 43 + 12 years (range
18-60), 4 were males. In 5 patients stroke
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was right-sided, in 6 left-sided. Mean volume
of the stroke lesion was 82 + 66 ml (range
5-200). In the acute stroke phase a significant
correlation between (1) sleep efficiency and
attention (p = 0.039), (2) amount of REM
sleep and verbal fluency (p = 0.016) was
found. A significant improvement of sleep
efficiency (p = 0.005), verbal fluency (p =
0.009) and nonverbal fluency (p = 0.02) was
found in the control examination. In the
chronic phase we observed a correlation
between amount of REM sleep and visual
learning ability (p = 0.017).

Conclusion: The results suggest the pres-
ence of a link between changes in sleep EEG
pattern and alteration of cognitive functions
during the acute and the recovery phase after
hemispheric stroke.

P 29 Flexor myoclonus of the arm due
to posttraumatic syringomyelia

M. Sollbergera, K. Schweikert®, C. Katterer®,
A. Merloc¢, P. Fuhra

a Department of Neurology,
University Hospital, Basle

b REHAB Schweizerisches Paraplegiker-
zentrum, Basle

¢ Department of Neurosurgery,
University Hospital, Basle

We report the case of a segmental myoclonus
of the right arm in a posttraumatic syrin-
gomyelia, exclusively triggered by pain. A
33-year-old man developed non-painful
paraesthesias and hypaesthesia at the shoul-
der-girdle and in both arms 2 years after a
complete transverse spinal cord injury at the
fourth thoracic level. Within few months
repetitive involuntary flexion movements of
the right arm developed, exclusively triggered
by spontaneous as well as afflicted intense
pain in the right arm. The clinical exam
showed hyporeflexia of upper extremities
(more on the right side), a right-sided sensory
level for touch, pain and temperature at the
4th thoracic level in addition to the known
complete transverse spinal cord syndrome at
the 6th thoracic level. Median nerve sensory
evoked potentials were normal, but cuta-
neous silent period in the right hand was
attenuated. EEG showed an intermittent
bifrontal slowing but no epileptiform poten-
tials. MRI and SPECT of the brain were
normal. MRI of the cervical spine revealed a
syringomyelia from the second cervical seg-
ment down to the spinal cord lesion. After
the syringo-peritoneal drainage, pain and in-
voluntary movements decreased clearly and
were followed by a stable clinical course in the
subsequent months.

This case shows segmental flexor myo-
clonus in an upper extremity, most likely
caused by disinhibition of the flexor reflex due
to a posttraumatic cervical syringomyelia.
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P 30 Multidrug resistance-associated
protein (Mrp)-1: a gateway for drugs
to the stroke brain

A. Spudicha, E. Kilic, Z. Guoz?,

M. Bacigaluppia, A. H. Wunderli-Allenspach®,
C. L. Bassetti?, J. M. Fritschye,

D. M. Hermanna

a Department of Neurology,
University Hospital Zurich

b Institute of Pharmacology and Toxicology,
University of Zurich

¢ Institute of Pharmaceutical Sciences,
ETH Zurich

Purpose: ATP-binding cassette (ABC) trans-
porters are ATP-dependent flippases located
at the blood-brain barrier (BBB) that are
involved in the elimination of drugs from the
brain. While the majority of transporters
are expressed on the luminal surface of the
endothelium, carrying drugs from the brain
back into the blood against concentration gra-
dients [1],some transporters, including multi-
drug resistance-associated protein (Mrp)-1
(also termed ABCC1), predominantly exhibit
abluminal localisation on vascular endothe-
lium. Until now, the function of these ablu-
minal transporters remained largely unclear.

Methods and results: To elucidate the im-
plication of Mrp-1 for the pharmacotherapy
of ischaemic stroke, we submitted adult
C57b1/6 mice to 30 and 90 min of middle cere-
bral artery (MCA) occlusion [1]. Immuno-
histochemical studies and Western blots
using enriched capillary fractions showed that
Mrp-1 expression was decreased in ischaemic
brain at 3-12 h after reperfusion onset. Deliv-
ery of the Mrp-1 substrates 17,EG and GSNO
immediately after MCA occlusion resulted
in a dose-dependent decrease (17,EG) or
increase (GSNO) in brain injury, compared
to vehicle-treated control mice. Deactivation
of Mrp-1 both by pharmacological inhibition
with MKS571 or genetic knockout completely
blocked the injury effects of 17,EG and
GSNQO, indicating that Mrp-1 was required
for the brain entry of both pharmacological
compounds.

Conclusions: Our data suggest that Mrp-1
serves as gateway for drugs into the stroke
brain. We predict that the selection of drugs
acting as substrates of abluminal, but not
luminal ABC transporters may greatly faci-
litate pharmacological therapies in brain
diseases.

Literature

1 Spudich A, Kilic E, Xing H, Kilic U, Rentsch KM,
Wunderli-Allenspach H, et al. Inhibition of
multidrug resistance transporter-1 facilitates
neuroprotective therapies after focal cerebral
ischaemia. Nat Neurosci. 2006;9:487-8.

P 31 Three complications of an intrathecal
morphine pump in a single patient

E. Taub
University Hospital Basle

A patient who underwent the implantation of
an intrathecal morphine pump for the treat-
ment of chronic, intractable post-traumatic
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pain in a shoulder had three complications
after the procedure. A cerebrospinal fluid
(CSF) fistula developed around the intra-
thecal catheter, presenting with a subcuta-
neous fluid collection in the abdomen around
the site of the pump. Two wound revisions in
the back were needed to close the fistula.
Painful bilateral leg oedema, severe enough
to impede walking, also developed. This was
found to be directly related to the intrathecal
morphine dose, regressing after the dose was
lowered. Finally, there was also intermittent
lancinating radicular pain in both legs, which
gradually resolved spontaneously. Of these
three complications, only the last one is widely
known. A CSF fistula presenting with an
abdominal seroma has apparently not been
reported before, and leg oedema due to intra-
thecal morphine has been described in only
one report, though it is probably much more
common than recognised. The occurrence
of all of these problems in a single patient
underscores the fact that the insertion of mor-
phine pumps is not entirely unproblematic
and should only be undertaken for well-con-
ceived indications, in well-informed patients
and by experienced hands.

P 32 A case of slowly progressive gait
ataxia with positive anti-disialosyl-
antibodies

S. Thomann, S. Renaud, P. Fuhr, A. J. Steck,
A. Czaplinski

University Hospital Basle

A 56-year-old man was admitted because of
slowly progressive distal paraesthesias and
severe ataxia of the lower extremities.

Neurological examination revealed severe
painless symmetrical sensory impairment of
the lower extremities with a profound loss of
vibration sense but no weakness. Deep ten-
don reflexes were absent. He presented with
a broad-based ataxic gait. Upper extremities
and cranial nerve examination were normal.

Sensory nerve action potentials (SNAPs)
were normal. Somatosensory evoked poten-
tials (SSEP) of the tibial nerve could neither
be recorded from thoracolumbal nor cortical
whereas the SNAPs in the poplitea were
normal suggesting a lesion proximal to the
dorsal root ganglion, probably postganglionic
sensory nerve roots and dorsal columns.

Anti-disialosyl-antibodies were positive.
Infections, solid tumours, paraneoplastic
conditions, diabetes and Sjogren’s syndrome
were excluded by specific investigations. The
patient showed a moderate improvement to
IVIg therapy.

The differential diagnosis involves other
cases of sensory ataxic neuropathies and
disorders of dorsal root ganglion. However,
sensory neuropathies and ganglionopathies
are characterised by abnormalities of sensory
nerve action potentials whereas in our case
the SNAPs were normal.

To our knowledge this is the first case of
chronic progressive gait ataxia with positive
anti-disialosyl-antibodies and IVIg response
affecting the postganglionic sensory nerve
roots and dorsal columns.
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P 33 A new test to measure upper limb
apraxia in stroke (TULIAS): a reliability
study

B. Van Hemelrijka, T. Vanbellingena,
A. L. J. Van de Winckelb, W. De Weerdtb,
S. Bohlhaltera

a Klinik Bethesda, Tschugg
b Department of Rehabilitation Sciences,
Leuven (B)

Currently, few scales are available to evaluate
forelimb apraxia and they only partly cover
behavioural aspects of praxis production.
Therefore, the aim of the present study was
to assess inter-rater reliability of a compre-
hensive clinical test of upper limb apraxia
(TULIAS) recently developed in our Clinic.

A cohort of 52 patients with ischaemic
stroke was prospectively studied. The
TULIAS test incorporates imitation and
pantomime of transitive (tool use), intran-
sitive (communicative) and meaningless ges-
tures. The assessment, requiring 20 min, was
recorded on video and scored by 2 investiga-
tors. Inter-rater reliability was calculated by
intra-class correlation coefficient (ICC) and
weighted kappa statistics. Cronbach’s Alpha
was used to measure internal consistency.

The findings demonstrated a good to
excellent inter-rater reliability for total score
and 6 subtests (ICCs >0.80). Internal con-
sistency was good for 4 subtests (alpha values
>(.70), and moderate (0.65) to less consistent
(0.58) for 2 subtests. For inter-rater reliability
at item level (n = 48) all but 5 items had
acceptable to excellent degree of agreement
(weighted kappa’s >0.60).

These results show that the TULIAS test is
a reliable instrument to systematically assess
upper limb praxis, justifying further valida-
tion. The test can be easily applied and is
therefore useful in clinical practice and for
research purposes.

P 34 Neurolymphomatosis as a single
sign of tumour recurrence in a patient with
diffuse large B-cell lymphoma of the testis

J. Vehoffa, T. Hundsbergera, F. Hitz®,
B. Tettenborna

a Department of Neurology,
b Department of Haematology and Oncology,
Cantonal Hospital St Gall

A 40-year-old man presented with progres-
sive asymmetric brachialgia and peripheral
paresis of the right arm over 6 weeks. The pain
was of neuropathic origin with burning sensa-
tions and deterioration at night time. More-
over, he suffered from weight loss and exten-
sive sweating. One year ago, he was diagnosed
as having a diffuse large B-cell lymphoma of
the testis and was treated with chemotherapy
until remission. On examination we found
an axonal polyneuropathy and a painful
radicular syndrome of the spinal roots C6 and
C7. CSF showed elevated cell count, elevated
protein and high lactate value, suggestive of
leptomeningeal metastasis. MRI- and FDG-
PET-scans revealed infiltration of the right
brachial plexus and concomitant lymph node
enlargement. Multiple biopsies of the lymph
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nodes confirmed the diagnosis of malignant
and non-malignant infiltration of the right
brachial plexus leading to the diagnosis of
neurolymphomatosis. As diffuse large B-cell
lymphomas harbour a high tropism to peri-
pheral nerves and the CNS, the rare diagnosis
of neurolymphomatosis should be kept in
mind in tumour patients with neuropathic
pain syndromes beside other conditions like
borreliosis and varicella zoster infection.

P 35 Behaviourally induced insufficient
sleep syndrome:
a case series of 31 patients

E. Werth, N. Michael, M. Siccoli,
C. L. Bassetti

Department of Neurology,
University Hospital Zurich

Introduction: Behaviourally induced insuf-
ficient sleep disorder (BIISD) occurs when
an individual persistently fails to obtain the
amount of sleep required to maintain normal
levels of alertness and wakefulness.

Objective and method: This study pre-
sents the results of the post hoc evaluation
of 31 consecutive patients who received the
diagnosis of BIISD in our Sleep Disorders
Centre.

Results: Mean age of the BIISD patient
was 39.0 + 11.8 years (mean + SD).23/30 were
males. Mean ESS was 14.8 + 3.2. ESS was
less than 10 in 3 patients, between 10 to 14
in 11 and higher than 14 in 17 patients. Time
in bed (TIB) estimation based on the SQ
revealed TIB of 7:11 h + 1:08 h during week-
days and 8:30 h + 1:18 h on weekend. TIB
estimation based on actigraphy recordings
revealed significantly shorter TIB on week-
days and on weekends (weekday: 6:38 h +
0:44 h, weekend: 7:53 h = 1:18 h) compared to
TIB taken from the SQ. In this population the
PSG recording revealed short sleep latency
8.4 + 7.9 minutes and high sleep efficiency
(91.5 £ 16.7%). MSLT mean sleep latency
was 5.7 + 3.6 minutes. Sleep-onset REM
(SOREM) episodes with 2 and more SOREM
were present in 5 patients. MWT mean sleep
latency was very variable (range: 2.4-20 min-
utes).

Conclusion: The results of this case series
indicate that sleep prolongation on weekends
and high-quality sleep during night sleep
(short sleep latency and high sleep efficiency)
are not sufficient enough to reduce EDS in
this patient group; however, these measures
characterise BIISD.

P 36 Fatal outcome in a patient suffering
from statin-induced rhabdomyolysis, hypo-
thyroidism and inclusion body myopathy

K. Wunnicke?, S. Nitschkea,
T. Hundsbergera, M. Tolnay®, B. Tettenborna

a Cantonal Hospital St Gall
b University Hospital Basle

We report the case of a 73-year-old woman
who developed progressive clinical signs
of proximal symmetrical tetraparesis under
treatment of HMG-CoA reductase inhibi-
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tor. Additionally, the patient suffered from
untreated hypothyroidism. CK values were
above 20 000 U/l and EMG studies showed a
myopathic pattern. The first muscle biopsy
revealed subacute rhabdomyolysis and re-
generation of muscle fibres consistent with
the diagnosis of a toxic myopathy. Inflamma-
tory signs were not found. Replacement of
statins, substitution of thyroid hormones and
treatment with steroids led to initial clinical
improvement and reduction of CK values.
After five-month follow-up tetraparesis
relapsed. EMG again showed a generalised
myopathic pattern of proximal extremity
muscles. A second muscle biopsy now re-
vealed progressive rhabdomyolysis and addi-
tionally rimmed vacuoles as characteristical
signs of inclusion body myopathy (IBM).
On a second look at the first biopsy rimmed
vacuoles could now also be detected in small
numbers. Initial high-dose steroid therapy
and azathioprine were given with a marked
and lasting drop of CK values, but without
clinical benefit until now. The aetiology
and pathogenesis of statin-induced myopathy
is still poorly understood and therapeutic
options are rare. Concomitant IBM and hypo-
thyroidism were confounding factors for the
bad outcome in our patient, possibly pointing
towards a subgroup of patients with a higher
likelihood of complications on statin therapy.

P 37 Therapy refractory voltage-gated
potassium channel antibody (VGKC-Ab)
negative neuromyotonia with generalised
lymphadenopathy

S. Nitschke, T. Hundsberger, S. Hagele-Link,
B. Tettenborn

Department of Neurology,
Cantonal Hospital St Gall

We report the case of a 65-year-old man who
suffered from progressive myokymia in both
legs. Besides undulating wormlike rhythmic
movements he complained of severe muscle
cramps and hyperhidrosis. On examination he
showed no pareses,no signs of ataxia or brain-
stem abnormalities. Apart from absent ankle
jerks no reflex abnormalities were found.
Sensory symptoms consisted of pallanaesthe-
sia. During the following 2 weeks myokymia
was also present in the upper extremities and
the facial muscles. EMG studies revealed
spontaneous douplet, triplet and multiplet
motor unit discharges as well as fasciculation
and fibrillation potentials. Nerve conduction
studies showed characteristic afterdischarges
and signs of axonal polyneuropathy. VGKC-
Ab were negative. A thymoma or a lung can-
cer was excluded, but on CT scans we found
lymphadenopathy of the mediastinum and
the abdomen. Biopsies revealed a picture
of reactive cell changes but no malignant
cells, granulomes or Langerhans’ cells. CSF
was normal despite a slight elevation in pro-
teine, which we referred to the degenerative
changes of the spine. We started therapy with
carbamazepine and phenytoin as well as
IVIGs (0.4 g/kg body weight) with virtually
no effect. In contrast to the ineffectivity of
recommended membrane stabilising anticon-
vulsants and immunmodulating IVIGs in our
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patient only immunosuppressive treatment
with steroids led to an improvement of neuro-
myotonia as well as lymphadenopathy of still
unknown origin.

P 38 NogoA deficiency aggravates brain
injury after transient focal cerebral
ischaemia in mice

U. Kilic, E. Kilic, Z. Guo, C. L. Bassetti,
M. E. Schwab, D. M. Hermann

Department of Neurology,
University of Zurich

Purpose: NogoA is an axonal outgrowth in-
hibitor, the deactivation of which enhances
brain plasticity and recovery under patho-
physiological conditions including ischaemic
stroke and spinal cord trauma. In order to
characterise the effect of NogoA deficiency
on brain injury, we submitted wildtype (wt)
and NogoA-/- mice to 30 min of middle cere-
bral artery (MCA) occlusion.

Methods and results: Out of 8 mice in each
mouse line, 0 wt and 3 NogoA-/- animals died
during the first three days after the stroke.
The surviving 5 NogoA-/- animals exhibited
exacerbated deficits in a grip strength motor
force test. Compared with wt mice (n = 8),
the density of TUNEL+ was increased in
the striatum of NogoA-/- animals (n = 95).
Conversely, the percentage of surviving
striatal neurons was significantly reduced
by NogoA deficiency. In order to rule out
that aggravation of brain injury was due to
vascular alterations induced by the NogoA
deficiency, we prepared histochemistries for
CD31 and VEGFR-2, which are markers for
brain capillaries and newborn capillaries,
respectively. The density of CD31+ and
VEGFR-2+ capillaries did not differ between
both mouse lines. To elucidate mechanisms
underlying the effects of NogoA-/-, Western
blots with tissue samples obtained from the
ischaemic and contralateral non-ischaemic
striatum were performed. These blots reveal-
ed elevated levels of phosphorylated ERK1/2
in the ischaemic striatum of NogoA-/- com-
pared with wt mice. Levels of total ERK1/2,
total and phosphorylated JNK1/2, as well
as total and phosphorylated p38 did not
differ between both animal groups. Addi-
tionally, intracellular GTPase, RhoA and
RhoB were higher in ischaemic brain of
NogoA-/- animals than controls.

Conclusion: Our present study exhibits
an acute injury-aggravating effect of NogoA
deficiency.

P 39 Transgenic erythropoietin (Epo)
protects from focal cerebral ischaemia

by a dual pathway involving both ERK-1/-2
and Akt

U. Kilic, E. Kilic, J. Soliz, C. L. Bassetti,
M. Gassmann, D. M. Hermann

Department of Neurology,
University of Zurich

Apart from its haematopoietic function, Epo
exerts neuroprotective activity upon brain
ischaemia. We examined the mechanisms
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mediating Epo’s neuroprotective activity in
vivo, making use of a transgenic mouse line,
tg21,that constitutively expresses human Epo
in the brain without inducing polycythaemia.
tg21 animals and their wt controls were sub-
mitted to 90 or 30 minutes of intraluminal
middle cerebral artery occlusion (MCAO).
Brain injury and cell signalling were assessed
at 24 (90 min) or 72 (30 min) hours of reper-
fusion. Cell signalling inhibitors for MAP
kinase / ERK-1/-2 (PD98059) and Akt (Wort-
mannin) were i.c.v. applied. We show that
human Epo is expressed in the cortex and
striatum of tg21 mice and that neurons carry
the Epo receptor. After MCAo, Epo potently
protected brains of tg21 mice against ischae-
mic injury, both whether longer-lasting (90
min) and mild (30 min) ischaemias were
imposed. Histochemical studies revealed that
Epo induced an activation of Jak-2, ERK-1/
-2 and Akt signalling in the ischaemic brain,
which was associated with elevated Bcl-XL
and decreased NO synthase (neuronal and
inducible) levels. STAT-5 activity,on the other
hand, was not increased. I.c.v. injections of
PD98059 or Wortmannin showed that both
ERK-1/-2 and Akt were required for Epo’s
neuroprotective activity, antagonisation of
either pathway completely abolishing tissue
protection. The dual activation of ERK-1/-2
and Akt is crucial for Epo’s neuroprotective
function.

P 40 Mononeuritis multiplex due to
a necrotising vasculitis diagnosed with
a biopsy of the cutaneus antebrachii nerve

M. Katan?, T. Daikelerb, A. Czaplinskia,
M. Tolnay¢, G. Piererd, A. J. Stecka, P. Fuhra,
S. Renauda

a Department of Neurology,

b Department of Rheumatology,

¢ Department of Neuropathology,

d Department of Reconstructive Surgery,
University Hospital Basle

Background: Among patients with vasculitic
neuropathy the combination of superficial
peroneal nerve and peroneus brevis muscle
biopsy has a sensitivity of approximately
60%.However, due to the multifocal involve-
ment of nerves, the peroneal nerve might not
be involved.

Case report: A 25-year-old female patient
presented with dysaesthesias in the left palm
and a very painful left elbow. She has been
suffering from several episodes of tingling
and painful paraesthesias as well as weakness
in both distal upper extremities for eight
years. The lower extremities were never in-
volved. Her symptoms lasted usually up to
one month; however, the remissions were
usually incomplete. The neurological exami-
nation showed an asymmetrical sensorimotor
neuropathy of the ulnar nerve in both hands
and the median nerve in the left hand with
involvement of the pronator teres muscle.
Laboratory screening showed positive lupus
anticoagulants, anticardiolipin antibodies,
ANAs and antibodies to double-stranded
DNA. Electrophysiological studies confirmed
an older bilateral axonal lesion of the ulnar
nerve and a fresh axonal lesion of the left
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median nerve. The biopsy of the left n. cuta-
neus antebrachii revealed a necrotising vas-
culitis. A diagnosis of a lupus-like disease with
nerve vasculitis was made. After the biopsy
the patient only noticed a slight hypaesthesia
in the ulnar forearm without pain. Treatment
with methylprednisolon and mycophenolate
was initiated.

Conclusion: Asillustrated by our case, only
upper extremities may be affected in nerve
vasculitis. As a consequence, biopsy of the
n. cutaneus antebrachii may be the only pos-
sibility to diagnose a necrotising vasculitis
associated with mononeuritis multiplex.

P 41 A project and a model for a stroke
unit in southern Switzerland

Dr C. Stadler, Servizio di Neurologia,
Lugano, for the «Gruppo di Lavoro Stroke
Unit dell’Ente Ospedaliero Cantonale-
SUN-EOC»

Members of «<SUN-EOC»:

Dr med. B. Balestra, Inf. S. Gamberoni,

Dr med. M. Lepori, Dr med. R. Monotti,

Dr med. P. L. Pedrazzi, Dr med. S. Regazzoni,
Dr med. C. Stadler, Dr med. H. Stricker,

Inf. Y. Willems-Cavalli

In the region of southern Switzerland
(350000 inhabitants) the public health is
united under a unique administrative struc-
ture (Ente Ospedaliero Cantonale-EOC)
composed mainly of 4 regional hospitals
(Ospedale Regionale di Lugano-ORL, Os-
pedale Regionale Bellinzona e Valli-ORBYV,
Ospedale Regionale di Locarno-ODL, Os-
pedale Regionale Beata Vergine di Mendri-
sio-OBV). These hospitals treat patients with
special problems in a network, with sub-
specialities present only in some of them, like
a “multisite hospital”. The ORL has a neuro-
logical and neurosurgical department, the
others have an internal (ORBV) or external
(OBV, ODL) neurology consultant. All four
hospitals have an intensive care unit, an inter-
nal medicine department and a radiology unit
with a CT scan. MRl is available in two (ORL,
ORBYV), cerebral digitalised angiography in
one (ORL). Actually only a part of the 600
patients with acute stroke arriving yearly in
the EOC-hospitals are treated by a neuro-
logist in dedicated beds and only one hospital
(ORL) has a stroke team respecting interna-
tional standards of organisation.
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In charge of the Direction of the EOC the
“SUN-EOC” developed a model for the acute
treatment of patients with stroke in southern
Switzerland considering these local particular
conditions.

We present this model of “multisite stroke
unit”, which includes the creation of:

1. A central stroke unit (ORL) with dedicat-
ed beds for acute stroke patients of the
region of Lugano and selected cases
from the whole area of southern Switzer-
land (examples: complex cases, patients
requiring neurosurgery or urgent carotid
surgery).

2. Three local stroke teams (ORBYV, ODL,
OBYV) taking directly on charge routine
cases, with the possibility of systemic
thrombolysis and in close collaboration
with the central stroke unit.

3. One clinical nurse specialist in vascular
neurology to improve the quality of pa-
tient care and nursing practice in all 4
hospitals.

4. Common guidelines in vascular neurology,
valid for all hospitals.

5. Continuous education programme for the
staff of all hospitals of EOC, coordinated
by the central stroke unit.

6. The developing of “telemedicine” facilities
to allow a better communication between
different stroke unit teams and the central
stroke unit.

7. Collaboration with a specialised rehabili-
tation clinic (Clinica Hildebrand in Bris-
sago) for rapid post-acute neurorehabili-
tation.

P 42 Coghnitive virtual reality-based neuro-
rehabilitation in acute stroke patients

E. Siekierka?, M. Cameirao® ¢, K. EngP,

D. Hermanna, K. Hagnib, P. Pyk®, Y. Hauser®,
E. Chevrier®, P. Verschureb ¢, D. Kiper®,
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Purpose: In this study we perform a prelimi-
nary evaluation of the therapeutic efficacy
of a novel virtual reality (VR)-based neuro-
rehabilitation system for stroke patients with
moderate to severe arm paresis. The therapy

SCHWEIZER ARCHIV FUR NEUROLOGIE UND PSYCHIATRIE

system is designed to stimulate the cortical
networks involved in action recognition and
imagery by providing patients with visual
stimuli based on movement observation com-
bined with overt actions.

Methods: Six stroke patients were recruit-
ed (ages 29-65 years, 4 male/2 female, 4 with
paresis on non-dominant side) from the acute
stroke treatment unit of the University Hos-
pital Zurich. After neurological assessment
and neuroimaging each patient was treated
from the first week after stroke onset for up
to 5 weeks with an interactive VR system
equipped with task-oriented gaming sce-
narios. In addition to standard clinical assess-
ment and records of kinematic arm move-
ments during performance of the game,
patients completed questionnaires to rate
their own enjoyment of the system and their
performance in the game.

Results: Over the course of treatment indi-
vidual patients showed improved perfor-
mance in the neurological tests (NTHSS mean
increase 3.2 + 1.7 SD, mRS mean increase
2.8 + 0.8, Kunesch score mean increase
6.6 +5.6), reflecting functional recovery of the
paretic arm. Improvements in neurological
scores were reflected in their performance
in the gaming scenarios, as measured by in-
creases in the game difficulty parameters
while maintaining constantly high scores.
Questionnaires revealed that patients enjoy
working with our system, that they found it
easy to use and that they were optimistic
about their prospects for future recovery. It
was also found that self-assessment of per-
formance correlates with the evolution of
selected clinical scores.

Conclusions: While the efficacy of our sys-
tem relative to other therapeutic approaches
needs further evaluation, our initial results
suggest that our VR system is well accepted
by patients. This result opens the door for
the development of a home-based, low-cost
therapeutic system for the treatment of acute
stroke patients. Our results also open the
possibility of our system being used for simul-
taneous therapy and assessment.
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