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Age-associated changes of glutamine synthetase
in rat brain astroglial cells
M. Mesripour1
1
Department of Medical Biochemistry, Khorasgan Branch,
Islamic Azad University, Isfahan, Iran, Islamic Republic of
Glutamate (Glu) is known as an excitatory amino acid
neurotransmitter which interacts with Glu receptors for basal
excitatory synaptic transmission. Excessive levels of extracellular
Glu in the brain are excitotoxic and lead to the neurotransmitter
imbalance, neuronal death and several neurodegenerative
processes. Astroglial cells remove extracellular Glu and convert
to glutamine, by the astroglial-specific glutamine synthetase (GS)
enzyme. Several line of evidence indicated that aging induces
many disturbances in the regulation of astroglial glutamate
metabolism. Because age- related changes in the metabolism of
DNA could lead to alter the brain protein synthesis, in this study
the rate of DNA strand breaks, cytoskeletal glial fibrillary acidic
protein (GFAP) and GS contents in astroglial cells isolated from
rat brain were investigated. Three and 30 month-old Wistar rats
were used. Astroglial cells were purified and morphological
characteristics of the cells were confirmed and the rate of DNA
strand breaks, GFAP and GS contents of the cell preparations
were determined. The rate of DNA strand breaks was higher in
cells preparation from aged rats, whereas the levels of GS on a
protein basis were relatively lower in old animals as compared to
that of young rats. However, GEAP content of the cells does not
show a significant change in aged rat brain, though there is
indication of lower values compared with the young rat brain.
Since, GS is the main enzyme of glutamate metabolism, it is
concluded that GS might be considered as a therapeutic target
for prevention of Dementia and Alzheimer’s disease.

Disturbances of the subjective visual vertical are
associated with trunk lateroflexion in Parkinson’s
disease – a neuroimaging approach
F. Brugger1, J. Walch1, E. Abela2, S. Hägele-Link1, B. Tettenborn1,
G. Kägi1
1Klinik für Neurologie, Kantonsspital St. Gallen, St. Gallen,
Switzerland; 2Universitätsklinik für Neurologie, Inselspital Bern,
Bern, Switzerland; 3Institut für Diagnostische und Interventionelle
Neuroradiologie, Inselspital Bern, Bern, Switzerland; 4Klinik für
Innere Medizin, Spital Grabs, Grabs, Switzerland
The Pisa syndrome (trunk lateroflexion) is one of the postural
abnormalities that occur in Parkinson’s disease (PD), particularly
in advanced stages. Disturbed integration of vestibular and
proprioceptive signals has been proposed in the past. A recent
study has shown that ischemic lesions within the inferior frontal
gyrus (IFG) and the insular cortex (INC) as well as the
frontooccipital fascicle lead to disturbances of the subjective
visual vertical (SVV). According to the Braak model of
neurodegeneration in PD, these structures get involved by Lewy
body pathology, as the disease progresses. We hypothesized that
in PD central vestibular processing as indexed by SVV deviation
would be associated with both trunk lateroflexion and localized
atrophy of grey matter (GM) in the IFG and INC.
In this ongoing study 21 PD patients have already been recruited
and undergone clinical assessment (including UPDRS, FAB,
MMSE, FOG-Q), photoprogrammetic measurement of the trunk
in sitting and standing positions and evaluation of the SVV using
the validated bucket test. Furthermore, MR scans were available
in 12 PD patients. Voxel-based morphometry (VBM) running on
SPM8 was applied to detect GM changes associated with SVV
deviation. For VBM, a linear regression model with the results
from the bucket test as parameter of interest and age and
disease duration as nuisance covariates was established. By
using an implicit mask, statistical analysis was restricted to
regions of interests including the IFG and INC as well the
occipital lobe. For VBM significance levels were set to p <0.001
(uncorrected).
Linear regression analysis showed that among all clinical
parameters, only the SVV deviation positively correlated with the
degree of lateroflexion in the sitting position (β = 0.957, p =
0.000). Calculation of the Spearman’s rank coefficient revealed a
positive correlation between the SVV deviation and the extent of
lateroflexion as well (r = 0.659, p = 0.003). Furthermore, GM
atrophy in the INC as well as in the inferior part of the frontal
lobe and the cuneus correlated with SVV deviation.
Confirming our hypothesis, preliminary data suggest that
disturbances of the SVV are associated with the trunk
lateroflexion in PD and that central vestibular processing might
play a crucial role in the occurrence of this widely observed sign.
In accordance to a previous study, disturbances of the SVV trace
back to GM changes within the INC and IFG as well the occipital
lobe.

2

Chemical-genetic control of spinal cord network activity
reveals neuroprotective role of motoneuron excitation in
mouse model of fALS
F. Roselli1, P. Caroni1
1Friedrich Miescher Institute, Basel, Switzerland
Aims: Motoneuron (MN) dysfunction in mutant SOD1 mice
progresses through a series of events including the elevation
of Endoplasmic Reticulum (ER) stress, the upregulation of the
unfolded protein response and ultimately the denervation of
neuromuscular junctions. These events affect asynchronously
different subpopulations of motoneurons, first the fast-fatiguable
(FF) MNs, then the fast-fatigue-resistant (FR), sparing the slow
MN (1). Biochemical and network properties distinguish MN
subpopulations; the factors determining the different thresholds
of vulnerability are unclear. We explored the role of MN by
manipulating MN activity in vivo by orthogonal pharmacology
coupled with genetic expression of engineered ligand-gated ion
channel expression.
Methods: Chemo-genetic control of activity was achieved
by the expression of either floxed activating or inhibiting
Pharmacologically Selective Actuator Module (PSAM, [2])
by intraspinal injection of AAV9. Double-transgenic SOD1G93Ax(ChAT)-CRE line or SOD1-G93Ax(PV)-CRE transgenic
mice were used to restrict PSAM expression to MN or PV-positive
inhibitory interneurons. Mice were treated for 5 more days with
the specific S308 Pharmacologically Selective Effector Module
(PSEM[2]). Spinal cords were immunostaininedfor misfolded
SOD (D3H5,[3]) and ER stress markers.
Results: the upregulation of MN excitation by expressing the
PSAM(5HTR3) in MN followed by agonist treatment caused a
marked decrease in misfolded SOD burden in the infected MN;
the inhibition of MN firing by PSAM(GlyR) enhanced misfSOD
burden . Likewise, increasing MN excitation downregulated ER
stress marker levels in FSOD mice but not in WT mice whereas
decreasing MN excitation resulted in markedly increased ER
stress levels. The expression of the PSAM channels without
agonist treatment did not affect either misfSOD or ER stress.
Silencing PV-positive interneurons, which directly inhibit MN,
resulted in decreased misfSOD levels and ER stress in the
infected side but not in the controlateral side.
Conclusions: direct excitation or dishinibition of MN excitation
result in the amelioration of disease markers; suppression of
activation result in the opposite effect. Activity is a major regulator
of MN vulnerability and reduced excitation (instead of
excitotoxicity) may be a underlying pathogenic factor in MN
disease.

4

Impact of peri-procedural ischaemic brain lesions after
stenting or endarterectomy on future cerebrovascular
events in patients with symptomatic carotid artery
stenosis – Results of the ICSS-MRI-study
Henrik Gensicke MD1, Paul J. Nederkoorn MD2, Sumaira
Macdonald FRCR3, Peter A. Gaines FRCR4, Philippe A. Lyrer
MD1, Nils Peters, MD1, Aad van der Lugt MD5, Willem P. Th.
M. Mali MD6, H Bart van der Worp MD7, Stefan T. Engelter MD1,
Martin M. Brown MD8, Leo H. Bonati MD1,8,
On behalf of the ICSS-MRI Substudy Investigators*
Department of Neurology and Stroke Unit, University Hospital
Basel, Switzerland; Department of Neurology, Academic
Medical Center Amsterdam, The Netherlands; Department
of Radiology, Freeman Hospital, Newcastle-upon-Tyne, UK;
Sheffield Vascular Institute, Northern General Hospital, Sheffield,
UK; Department of Radiology, Erasmus MC, University Medical
Center Rotterdam, Rotterdam, the Netherlands; Department of
Radiology, Rudolf Magnus Institute of Neuroscience, University
Medical Center Utrecht, The Netherlands; Department of
Neurology, Rudolf Magnus Institute of Neuroscience, University
Medical Center Utrecht, The Netherlands; Department of Brain
Repair and Rehabilitation, UCL Institute of Neurology, Queen
Square, London, UK
Background: In the MRI substudy of the International Carotid
Stenting Study (ICSS), new ischaemic brain lesions on diffusionweighted imaging (DWI) occurred more often after stenting (CAS)
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than after endarterectomy (CEA). In the present analysis, we
investigated whether peri-procedural DWI lesions were
associated with increased risk of recurrent cerebrovascular
events during long-term follow-up.
Methods: 231 patients with symptomatic carotid stenosis were
randomised to CAS (n = 124) or CEA (n = 107) and included in
the ICSS-MRI substudy. Patients were followed at one and six
months after treatment and then annually. We determined the
rates of recurrent stroke or TIA in any territory, and recurrent
stroke alone, occurring between the immediate post-treatment
MRI and end of follow-up. We then compared patients with
(DWI+) and without (DWI-) new DWI lesions on the posttreatment scan in both treatment groups separately. Data were
analysed using Kaplan-Meier statistics and Cox regression.
Results: MRI was done a median of 1 day after treatment.
Median time of follow-up after the scan was 4.1 years (IQR
3.0–5.2). In the CAS group, recurrent stroke or TIA occurred more
often among DWI+ patients (12/62) than among DWI- patients
(6/62), with cumulative 5-year incidences of 22.8% (standard
error 7.1%) and 8.8% (standard error 3.8%), respectively (hazard
ratio 2.85; CI 95% 1.05–7.72, p = 0.04; figure 1). 8 and 2 events
occurred in DWI+ and DWI- patients respectively within 6 months
after the MRI. However, the risk of stroke alone was not
significantly increased. In CEA patients, there was no difference
in recurrent cerebrovascular events between DWI+ and
DWI- patients.
Conclusion: Ischaemic brain lesions discovered on DWI
following CAS appear to be a marker of increased risk for
recurrent cerebrovascular events. These finding might indicate
that double antiplatelet therapy should be continued for six
months after CAS in patients with peri-procedural DWI lesions.
(1,992 characters)
Figure 1
Any stroke or TIA in CAS patients during follow-up.

HR: 2.85
CI 95%: 1.05–7.72
p = 0.04

CAS with DWI lesions
CAS without DWI lesions
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Impairment and disability in 20 CIDP patients
according to disease activity status
Petrica-Adrian Panaite1, Susanne Renaud1,2, Rudolf Kraftsik3,
Andreas J. Steck1,4, Thierry Kuntzer1
1Department of Clinical Neurosciences, Nerve-Muscle Unit,
Lausanne University Hospital (CHUV), Lausanne, Switzerland;
2Neurology Division, Hôpital Neuchâtelois, Neuchâtel,
Switzerland; 3Department of Fundamental Neurosciences,
University of Lausanne, Switzerland; 4Basel University Hospital,
Switzerland
Objective: To rate prospectively 20 patients with chronic
inflammatory demyelinating polyradiculoneuropathy (CIDP)
meeting the EFNS/PNS criteria, in order to assess differences/
similarities between the various grading systems according to
CIDP disease activity status (CDAS).
Methods: A Principal Component (PC) analysis and the
correlation between the following scores were performed:
Neurological Symptom Score (NSS); MRC sum score (MRC);
Neurological Disability Score (NDS); Hammersmith Functional
Motor Scale (HFMS); Inflammatory neuropathy cause and

treatment Sensory sum Score (ISS); INCAT Overall Disability
Sum Score (ODSS); INCAT Disability score (INCAT DS); Raschbuilt Overall Disability Scale (R-ODS).
Results: According to the CDAS, most patients had stable
disease (50%) or were in remission (35%); only 2 had unstable
active disease. The first PC that best explained the variability
within the cohort consisted of: CDAS, general disability scores
(R-ODS, INCAT DS, ODSS and NDS), and motor scores (MRC,
HFMS and motor component of NDS); these parameters were
also strongly correlated between them. The second PC explained
less the variability and consisted mainly of sensory scores
(ISS, sensory component of NDS), but these parameters did not
correlate with the scores from the first PC, nor with the CDAS.
Conclusions: Our score evaluation outlines 2 groups: 1) the
disability and motor scores and 2) the sensory scores (ISS,
sensory component of NDS). The most clinically useful scores
are those evaluating disability, R-ODS at the top, correlating both
with motor disability and CDAS. In contrast, the sensory scores
do not seem to fully evaluate the disease severity in the studied
cohort.
6

Improved intraoperative therapeutic window with
directional DBS compared to omnidirectional DBS
using a novel lead design
C. Pollo1, L. Stieglitz1, M. Oertel1, E. Taub2, P. Fuhr2,
A. Kaelin-Lang1, M. Schüpbach1
1
Inselspital, Bern, Switzerland; 2Universitätspital, Basel,
Switzerland
Aim: Deep brain stimulation (DBS) is currently carried in all
directions around the stimulation lead. Computational models
have shown that directional leads may enable improved
focalization of current in the brain but their clinical application has
not yet been investigated. We report four cases of an on-going
intraoperative study using directional DBS.
Methods: Three males with Parkinson Disease underwent STN
DBS and one male with ET Vim DBS, including intraoperative
microrecording and macrostimulation. At the target determined for
the permanent electrode, directional stimulation was assessed
using a novel lead (directSTIMTM, Aleva Neurotherapeutics,
Switzerland). It features two rings of three independent
electrodes of 1 mm2 (figure). The angular position of the
electrodes allows stimulation at 0°, 120 and 240° directions. The
parameters of stimulation were monopolar, 90 µs, and 130 Hz.
The therapeutic window (TW) is defined as the electrical current
threshold at which side effects occur minus the current threshold
at which a significant therapeutic effect on motor symptoms is
observed (low boundary:TWLB). The TW was measured in each
direction and compared to omnidirectional stimulation.
Results: TW in the best single direction was 1.58 mA ± 0.65
(mean ± SD, n = 3). Omnidirectional TW obtained with three
electrodes stimulating simultaneously was lower at 1.20 mA ±
1.38 in total or 0.40 mA ± 0.46 per contact. The best direction
TWLB was 0.63 mA ± 0.24 (n = 4), lower than the omnidirectional
TWLB 1.13 mA ± 0.50. No added benefit was observed using two
adjacent electrodes either one above the other or one next to the
other. No surgical complications were observed
Conclusions: TW was higher for one of the three directions,
compared to omnidirectional stimulation. Moreover, TWLB was
significantly lower in that direction compared to omnidirectional
stimulation. Directional TWLB was always observed at <1 mA.
These first observations suggest that directional stimulation may
increase effectiveness of DBS. Further intraoperative and chronic
studies are needed to confirm these results.
7

Interictal epileptic activity, EEG compatibility, and
Information of epilepsy patients about their driving ability
Heinz E. Krestel1, Arto Nirkko1, Andreas von Allmen2,
Christian Liechti2, Janine Wettstein1, Antoinette Mosbacher1,
Johannes Mathis1
1
Department of Neurology (# and pediatric neurology),
Inselspital, Bern University Hospital, and University of Bern,
Switzerland; 2Department of Medical Electronics, Inselspital,
Bern University Hospital, and University of Bern, Switzerland
Aim: Fitness to drive in epilepsy patients is judged by the period
of seizure freedom and by the requirement that an EEG has to be
“compatible with the ability to drive”, but without providing more
precise EEG criteria (Swiss driving guidelines). Here, we report
the validation of a pilot study that had found a significant
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prolongation of reaction times during short generalized interictal
epileptic acitivity (IEA) – i.e. epileptiform bursts in the EEG
unaccompanied by visible epileptic seizures – compared to
unremarkable periods in the same EEG of an individual patient
(Krestel et al., 2011).
Methods: Included were 51 patients ≥18 yrs. with generalized
or focal IEA regardless of their epilepsy classification and
anticonvulsive treatment. The reaction-time-EEG (RT-EEG) is a
prolonged routine EEG, simultaneously recorded while reactions
to an obstacle on a road are measured during IEA and during
unremarkable EEG periods in the Steer Clear test (Healthdyne),
a modified simple car driving game played on a laptop. In
this test, epilepsy patients had one second to avoid hitting an
obstacle on the schematic road by pressing a button. Thereupon,
the car switched lane automatically.
Results: Patients had on average 0.6 IEA bursts/min. Short
generalized IEA prolonged reaction time up to 500 ms compared
to unremarkable periods in an individual reaction-time-EEG. In
pooled data, generalized IEA morphology had an influence on
reaction time prolongation (classical spikes: 250 ms, atypical
spikes: 121 ms, sharp theta: 73 ms). Focal IEA had less impact
and prolonged reaction time up to 130 ms compared to
unremarkable periods in an individual RT-EEG. In pooled data,
focal IEA did not slow reaction times for more than 60 ms,
independent of IEA morphology. Crashes into the virtual obstacle
occurred more frequently during generalized IEA (5%) than
during focal IEA (1.2%). A higher number of these crashes
was seen during IEA with classical/atypical spikes (80% of
generalized IEA, >66% of focal IEA) than during sharp theta
activity.
Conclusions: Medical judgment of EEG compatibility could be
put on an objective, cost-efficient basis with the easy-to-use
RT-EEG. We would like to briefly discuss a) the clinical
significance of slowed reaction times for real driving; b) how
RT-EEG data can inform epilepsy patients and contribute to their
insight into the issue of EEG compatibility.
8

Motor performance and mental imagery in amyotrophic
lateral sclerosis
R. Iancu Ferfoglia1, A.C. Allali1, G. Héritier Barras1
1Division of neurology, Geneva, Switzerland
Background: Amyotrophic Lateral Sclerosis (ALS) is a fast
evolving disease. The mainstay treatment remains symptomatic
and palliative management. There are to date few clinical tests
that are useful in predicting the course of the disease. The Timed
Up & Go test (TUG) measures the time needed to rise from a
chair, walk 3 meters, turn around and return to a seated position.
Age and cognitive decline have been both associated with
change in higher-level gait and balance control. Furthermore, an
evaluation based on an imagined version of TUG (iTUG) has
been shown to correlate with these higher-level changes in older
adults. The aim of this study was to analyze the performance of
TUG and iTUG in ALS patients and to see whether there was an
association between these tests, age and the ALSFRS-R score.
Furthermore we wanted to analyze the mental strategy used in
order to perform the iTUG.
Methods: We selected 25 patients (mean age: 64.0 ± 12.2) that
underwent a TUG/iTUG test at their first visit in our ambulatory
unit between March 2011 and September 2012. Patients were
selected based on the revised EL Escorial criteria (ALS definitive,
possible, probable). ALSFRS-R score was assessed at the same
time. We asked patients whether they saw themselves walking
(visual) or they felt like they were moving (kinaesthetic) while
performing the iTUG.
Results: There was a positive association between age of
participants, TUG (R2 = 0.18, p = 0.04) and iTUG (R2 = 0.12,
p = 0.05) score. ALSFRS-R score was equally associated with
TUG (R2 = 0.40, p = 0.001) and iTUG (R2 = 0.30, p = 0.007).
Bulbar ALS patients had a tendency to perform faster both TUG
(p = 0.23) and iTUG (p = 0.12) tests. 67% of patients performed
the iTUG with open eyes. There was an equal distribution
between the visual or kinaesthetic performance of iTUG.
Conclusion: The TUG and iTUG are clinically feasible in ALS
patients and can give valuable information to the clinician. We
show that age and ALSFRS-R score influence both TUG and
iTUG. It remains to be explored whether the TUG can be used
in predicting the course of the disease, such as morbidity and
mortality.

9

Multiple endovascular interventions in patients
suffering from refractory cerebral vasospasm
L. Andereggen1, J. Beck1, W. Z’Graggen1, R. Andres1, M. Murek1,
M. Haenggi2, G. Schroth3, M. Reinert1, A. Raabe1, J. Gralla2
1
Department of Neurosurgery, Bern, Switzerland; 2Department
of Intensive Care Medicine, Bern, Switzerland; 3Institute of
Neuroradiology, Bern, Switzerland
Background: Cerebral vasospasm (CVS) after aneurysmal
subarachnoid hemorrhage (aSAH) remains the major cause for
delayed neurological morbidity and mortality. In patients suffering
from severe CVS refractory to medical and hemodynamic
therapies, endovascular therapies are often the last resort.
Despite a significant reduction of angiographic vasospasm,
improvements in outcomes remain challenging.
Objective: The present study aimed to investigate whether
multiple endovascular interventions are effective for patients
refractory to cerebral vasospasm and initiated endovascular
treatment.
Methods: Over 4 years, 365 patients with aSAH were treated
in our neurovascular center. Of these, 31 patients (8.5%) fulfilled
the requirements of severe, medically and hemodynamic
refractory CVS with the need of ≥3 interventions during the CVS
period in order to avert threatening ischemia . Endovascular
treatment consisted of local administration of intraarterial
nimodipine (IAN). In patients with proximal main branch CVS
and poor response to IAN, percutaneous transluminal balloon
angioplasty (PTA) was performed. Functional outcome was
assessed using Glasgow Coma Scale (GCS) and modified
Rankin Scale (mRS) at discharge and at six month follow-up.
Results: In 31 patients, 132 endovascular interventions (mean
4.3 ± 1.3 per patient) were performed and 298 vessels (mean 9.6
± 2.6 per patient) were treated. There was no treatment-related
mortality; however in five patients, we observed dissection in the
access vessel, and one patient required recanalization by stent
placement. Median mRS at six month follow-up visit was 3. In
nineteen patients (61.3%), median mRS at six month follow-up
visit was ≤3. Overall mortality at six-month follow-up was 29%.
Multivariat analysis (logistic regression) with an automated model
selection algorithm determined number of treatments (OR = 3.42;
95% CI = 1.21–13.78; p = 0.041)and number of vessel treated
(OR = 0.74; 95% CI = 0.53–0.95; p = 0.034) as significant
predictors for clinical outcome as assessed by mRS at six month
follow-up.
Conclusion: The approach of repetitive endovascular
interventions is an aggressive but potent strategy for a selected
subgroup of severely affected patients suffering from resistant
refractory CVS after SAH with no response to the initial
endovascular therapy.
10

Percutaneous closure of patent Foramen Ovale
in cryptogenic embolism (PC Trial)
H.P. Mattle1, B Meier2, S. Windecker2, P. Jüni3,
the PC Trial Investigators1
1Department of Neurology, Inselspital, Bern, Switzerland;
2Department of Cardiology, Inselspital, Bern, Switzerland;
3Institute of Social and Preventive Medicine, University of Bern,
Bern, Switzerland
Background: The options for secondary prevention in patients
with patent foramen ovale and cryptogenic stroke or embolism
are antithrombotic medication or closure of the patent foramen
ovale. We investigated whether percutaneous closure of the
patent foramen ovale is superior to medical therapy.
Methods: We undertook a multicenter, assessor-blind,
superiority trial in 29 centers in Europe, Canada, Brazil and
Australia. Patients with a patent foramen ovale and ischemic
stroke, transient ischemic attack (TIA) or peripheral
thromboembolic event were randomly assigned to closure of the
patent foramen ovale with the Amplatzer PFO Occluder (closure
group) or medical therapy (medical group). The primary end point
was a composite of death, nonfatal stroke, TIA, or peripheral
embolism. Analysis was by intention-to-treat.
Results: A total of 204 patients were randomized to the closure
group and 210 to the medical group. The mean duration of
follow-up was 4.1 years in the closure group and 4.0 years in
the medical group. The primary end point occurred in 7 (3.4%)
patients of the closure group versus 11 (5.2%) patients in the
medical group (HR 0.63, 95% CI 0.24 to 1.62, p = 0.34). Nonfatal
stroke occurred in one (0.5%) versus five (2.4%) patients (HR
0.20, 95% CI 0.02 to 1.72, p = 0.14), and TIAs in five (2.5%)
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versus seven (3.3%) patients (HR 0.71, 95% CI 0.23 to 2.24,
p = 0.56).
Conclusions: Closure of a patent foramen ovale for secondary
prevention of cryptogenic embolism did not result in a statistically
significant reduction in recurrent embolic events or death when
compared to medical therapy. (Funded by St. Jude Medical;
ClinicalTrials.gov number, NCT00166257)
11

Predictors of successful recanalization in acute
large vessel occlusion ischemic stroke
P. Vanacker1, 2, 3, D. Lambrou1, A. Eskandari1, M. Cordier1,
P. Maeder1, R. Meuli [1], G. Ntaios4, P. Michel1
1
CHUV, Lausanne, Switzerland; 2University Hospital, Antwerp,
Belgium; 3General Hospital Sint-Lucas, Bruges, Belgium;
4
University of Thessaly, Larissa, Greece
Aim: Recanalization in acute ischemic stroke (AIS) with large
vessel occlusion (LVO) is a potent indicator of good clinical
outcome. Our objective was to identify easily available clinical
and radiological variables that predict recanalization at various
occlusion sites.
Methods: All AIS subjects from the ASTRAL registry (2003–2011)
who had LVO on a CT angiography (<12 hours) were included.
Recanalization status was assessed at 24 (12–48) hours by CTA,
MR angiography or duplex. Complete and partial recanalization
(corresponding to TICI 2-3) was grouped. Patients were
categorized according to occlusion site and treatment modality.
Results: Among 439 patients, 51% showed complete or partial
recanalization. In multivariate analysis, recanalization of any
occlusion site was most strongly associated with endovascular
treatment including bridging therapy (OR 7.1; 95%CI:2.2–23.2),
and less so with intravenous thrombolysis (OR:1.6, 95%CI:1.0–
2.6) and recanalization treatments performed beyond the
currently recommended time windows (OR:2.6, 95%CI:1.2–5.7).
Intracranial occlusion sites, both in proximal (OR:2.4, 95%CI:1.1–
4.5) and distal location (OR:2.2, 95%CI:1.1–4.2), facilitated
recanalization, whereas presence of extracranial occlusive or
stenotic (50–99%) carotid artery disease decreased its chances
(OR:0.4, 95%CI:0.2–0.7). For patients with intracranial
occlusions, additional predictors of recanalization were higher
NIHSS (OR:1.04 95%CI:1.02–1.1) and higher ASPECTS (OR:1.2,
95%CI:1.1–1.3), and decreased vigilance showed a negative
association (OR:0.2, 95%CI:0.1–0.5).
Conclusions: Acute endovascular treatment is the single most
important factor promoting recanalization in acute ischemic
stroke. Presence of extracranial vessel stenosis or occlusion
decreases recanalization rates. In patients with intracranial
occlusions, higher NIHSS and ASPECTS and normal vigilance
facilitate recanalization. Integration in treatment algorithms could
influence recanalization strategies in individual patients.
Acknowledgement: Research supported by an European
Neurological Societies scholarship
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Post-operative outcome assessed by electric source
imaging in 190 epileptic patients
A.M. Lascano1, T. Pernegger2, S. Vulliemoz1, V. Brodbeck3,
L. Spinelli1, V. Garibotto4, M.I. Vargas5, C. Pollo6, K. Schaller7,
C. Michel8, M. Seeck1
1Department of Neurology, University Hospitals of Geneva,
Geneva, Switzerland; 2Division of Clinical Epidemiology,
University Hospitals of Geneva, Geneva, Switzerland; 3Brain
Imaging Center, Department of Neurology, University of
Frankfurt, Frankfurt a.M., Germany; 4Department of Nuclear
Medicine, University Hospitals of Geneva, Geneva, Switzerland;
5Department of Neuroradiology, University Hospitals of Geneva,
Geneva, Switzerland; 6Department of Neurosurgery, University
Hospital, Bern, Switzerland; 7Department of Neurosurgery,
University Hospitals of Geneva, Geneva, Switzerland;
8Functional Brain Mapping Laboratory, Department of Neurology,
University Hospitals of Geneva and University Medical Centre,
Geneva, Switzerland
Aim: Preoperative workup aims at accurately localizing the
epileptogenic focus and mapping the functional brain areas so as
to minimize the post-operative risk and to provide a better postsurgical outcome rate. We compare the yield and localization
precision of high resolution EEG (HR-EEG) to other non-invasive
methods (MRI, PET, SPECT and ictal and interictal EEG) and
determine which test or combination of tests adds to decision
making in epilepsy surgery.

Methods: We included a cohort of 190 operated patients with
>12 months follow-up period and computed the proportion of
seizure-free patients to obtain sensitivity, specificity, AUC and
odds ratio for each test, including HR-EEG. We performed test
comparisons in a subset of 52 patients who had all available
results and conducted a logistic regression to depict those which
best predicted a good clinical outcome.
Results: All tests performed were associated with a favorable
post-surgical outcome (p <0.05). However, only MRI and HREEG showed significant predicative performance indicators
(p = 0.016 and p = 0.011, respectively). Logistic regression
modeling confirmed that, the combination of both techniques,
yield >90% positive predictive value and 100% negative
predictive value. HR-EEG presented the highest sensitivity score
(88.6%), nonetheless with a modest specificity (around 50%).
None of the remaining tests were associated with the postoperative outcome.
Conclusions: This study demonstrates that the combination of
MRI and HR-EEG offer an excellent predictor of post-operative
outcome. Given the low cost and availability of HR-EEG, we
conclude that this technique is a valuable asset in the presurgical
workup.
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Re-irradiation with and without bevacizumab as salvage
therapy for recurrent or progressive high grade gliomas
Thomas Hundsberger1,2, Detlef Brügge3, Paul M. Putora3,
Patrik Weder2, Johannes Weber4, Ludwig Plasswilm3
1
Department of Neurology, 2Division of Hematology and
Oncology, 3Department of Radiation Oncology and 4Institute
of Radiology of the Cantonal hospital St. Gallen, Switzerland
Aims: The optimal treatment for recurrent high grade gliomas
(HGG) is unknown and a standard of care does not exist. Reirradiation with and without concomitant bevacizumab represents
an option.
Methods: Between 2009 and 2012 we retrospectively analyzed a
cohort of heavily pretreated patients (n = 19) with relapsing
HGGs who underwent re-irradiation with conventional
3D-conformal or intensified modulated radiotherapy (IMRT).
Twelve of them received re-irradiation in combination with
bevacizumab and 7 were treated with re-irradiation alone.
Patients with combined modality treatment started with two
infusions of bevacizumab (10 mg/kg of body weight every other
week) prior to re-irradiation and continued throughout reirradiation until progression. The study population consisted of 14
GBMs and 5 anaplastic gliomas with four patients still being alive.
All patients had previously undergone irradiation for first-line
therapy, including 12 patients with radiochemotherapy.
Results: The median patient age at re-irradiation was 51 years
with a median Karnofsky performance scale of 70. The median
physical dose of re-irradiation was 41.6 Gy (range, 39–55 Gy)
resulting in a median physical cumulative radiation dose of first
and re-irradiation of 101.6 Gy (range, 65–110.4 Gy). The median
PFS and OS from re-irradiation was 4.3 months (range, 1.6–17.4
months) and 7.9 months (2.4–22.0 months), respectively. PFS at
6 months was 21%. Re-irradiation with bevacizumab yielded
better mPFS (4.6 versus 3.0 months), but mOS did not differ
significantly (7.9 versus 8.2 months). Only one patient developed
a radionecrosis diagnosed by advanced imaging. Other toxicities
were expected and attributable to the well known side effects of
bevacizumab.
Conclusion: This retrospective study provides additional
feasibility and safety data of conventional 3D-conformal reirradiation and IMRT in combination with bevacizumab in
relapsing HGG. Re-irradiation as a salvage strategy may broaden
the therapeutic armamentarium at least in selected patients.
However, outcome in recurrent HGG remains poor.
14

Simultaneous thalamic and subthalamic deep brain
stimulation for tremor dominant Parkinson’s disease
M.F. Oertel1, L.H. Stieglitz1, W.M.M. Schüpbach2,
A. Kaelin-Lang2, A. Raabe1, C. Pollo1
1
Department of Neurosurgery, Inselspital, Bern University
Hospital and University of Bern, Bern, Switzerland; 2Department
of Neurology, Inselspital, Bern University Hospital and University
of Bern, Bern, Switzerland
Aim: Deep brain stimulation (DBS) in the thalamic
ventrointermediate nucleus (Vim) or subthalamic nucleus (STN)
is a viable therapeutic option in pharmacotherapy-resistant
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parkinsonian tremor. However, very little is known on the potential
synergic effect and possible adverse events of dual Vim and STN
DBS. Here we report the unique case of a Parkinson´s disease
(PD) patient suffering from disabling tremor partially improved
with either Vim or STN DBS, and with complete disappearance
of tremor after combined stimulation in both targets.
Methods: A 79-year-old male was admitted with medicationrefractory, tremor dominant and right accentuated PD. In 2010,
he received bilateral Vim electrode implantation for DBS,
unfortunately without any sufficient right-sided symptom
improvement. Stimulation by higher amplitudes led to intractable
side effects. Therefore, he underwent additional unilateral leftsided STN DBS at our department. Intraoperative and
postoperative single stimulation of either Vim or STN were
carried out and compared with results of combined stimulation of
both targets.
Results: Whereas only partial improvement of tremor was
obtained either with isolated Vim or STN stimulation, a complete
and permanent tremor resolution after simultaneous double
electrode stimulation and a persistent efficacy after 5 months
follow-up postoperatively could be observed so far. Except a
transient initial dyskinetic effect induced by STN stimulation,
no adverse effect was induced by combined stimulation in the
current case.
Conclusions: Combined simultaneous DBS of Vim and STN
could be highly effective and may have a synergic effect in the
treatment of pharmacoresistant disabling parkinsonian tremor
compared to single target DBS alone. The combination of both
targets could be proposed as an alternative option in appropriate
patients with only partial effect or initial significant benefit but
subsequent loss of efficacy after DBS of a solitary target.

consecutive patients between 2004–2011 presented with signs
of myelopathy who underwent two-level ACDF or one-level ACCF
due to degenerative stenosis for >1 level. Before and 12 month
after surgery, patients completed the multidimensional Core
Outcome Measures Index (COMI) and also rated global
treatment outcome and satisfaction with care on 5-point Likert
scales. Segmental height, cervical lordosis, fusion rate and
adjacent level disease (ALD) was assessed radiologically before,
immediately after surgery and at last follow-up.
Results: 118 consecutive patients (80 ACDF and 38 ACCF) were
included and age, gender, comorbidity and baseline symptoms
were not significantly different between the groups. Operation
duration and both general and surgical complications were not
significantly different, but blood loss was significantly lower in the
ACDF group (p <0.04). Postoperative mean segmental height
was significantly higher (ACDF 4.4 ± 2.4 mm vs. ACCF 2.8 ± 2.5
mm; p <0.0001) and average lordosis improved 1.6 ± 4.1° in
ACDF and decreased –1 ± 4° in ACCF (p = 0.003). Fusion rate
and ALD were 97.5% and 8.8% in ACDF and 94.7 and 13.2% in
ACCF (p = 0.59, p = 0.52), respectively. 12-month patient-rated
outcomes were better in ACDF than ACCF: respectively, 82.4%
and 68.6% had a good global outcome (op helped/helped a lot)
(p = 0.1)); 86.5% and 82.9% were satisfied/very satisfied with
care (p = 0.62) and the reduction in the multidimensional COMI
after 12 mo was 2.8 ± 2.7 and 2.2 ±3 points (p = 0.03).
Conclusions: ACDF and ACCF are both safe and efficient in the
treatment of cervical spondylotic myelopathy and similarly good
patient-orientated outcomes were shown for the 2 different
surgical techniques; this precludes any conclusions regarding the
superiority of one technique over the other, though it should be
borne in mind that ACDF was associated with less blood loss and
led to an improved cervical lordosis and higher segmental height.
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Vestibular impairment in patients with
Charcot-Marie-Tooth disease
A. Poretti1, A. Palla1, A.A. Tarnutzer1, J.A. Petersen1,
K.P. Weber1, D. Straumann1, H.H. Jung1
1Department of Neurology, University Hospital Zürich, Zürich,
Switzerland
Objective: Case-control to determine whether the imbalance in
Charcot-Marie-Tooth (CMT) disease is caused only by reduced
proprioceptive input or whether the involvement of the vestibular
nerve is an additional factor.
Methods: 15 CMT patients (48 ± 17y; 8 women) underwent
cervical vestibular-evoked myogenic potentials, reflecting otolithspinal reflex function, and quantitative horizontal search-coil
head-impulse testing, assessing the high-acceleration vestibuloocular reflex of the semicircular canals.
Results: Relative to healthy age-matched control subjects,
cervical vestibular-evoked myogenic potentials were found to be
impaired in 75% (average p13 latency: 23.0 ± 2.7 ms; p = 0.01;
average n23 latency: 29.0 ± 1.8 ms; p = 0.01) and the quantitative
head-impulse test in 60% (average gain ± 1SD: 0.67 ± 0.24;
p <0.001) of patients. All patients with head-impulse test
impairment also showed cervical vestibular-evoked myogenic
potential abnormalities, while the reverse was not true.
Conclusions: We conclude that the neuropathic process in CMT
patients frequently involves the vestibular nerve and that cervical
vestibular-evoked myogenic potentials may be more sensitive
than quantitative head-impulse testing for detecting vestibular
involvement, in particular at an early disease stage.
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A comparative effectiveness study of patient-rated and
radiological outcome after two types of decompression
with fusion for spondylotic myelopathy: anterior cervical
discectomy (ACDF) versus corpectomy (ACCF)
J.K. Burkhardt1, A.F. Mannion1, T.F. Fekete1, D. Jeszenszky1,
F. Porchet1
1Abteilung für Wirbelsäulenchirurgie, Schulthess Klinik, Zürich,
Switzerland
Aim: Anterior cervical discectomy with fusion (ACDF) and
corpectomy with fusion (ACCF) are used to treat cervical
spondylotic myelopathy; however, there is currently no evidence
for the superiority of one over the other in terms of patient-rated
outcomes. This comparative effectiveness study compared the
patient-rated and radiological outcomes of two-level ACDF
versus one-level ACCF.
Methods: This single center study was nested within the
Eurospine Spine Tango data acquisition system. Inclusion criteria:
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Anterior skull base surgery in pediatrics –
Clinical outcome of 61 children
O. Bozinov1, C. Unsinn1, M.C. Neidert1, J.K. Burkhardt1,
D. Holzmann2, M. Grotzer3
1Department of Neurosurgery, University Hospital Zurich, Zurich,
Switzerland; 2Department of Otorhinolaryngology, University
Hospital Zurich, Zurich, Switzerland; 3Department of Oncology,
University Children’s Hospital, Zurich, Switzerland
Objective: To evaluate perioperative complications and long-term
outcome in a 10-year consecutive series with special focus on
neuropsychological and endocrinological outcome.
Study design: We analyzed in a single center study 61 children
(30 f, 31 m) under 18 years of age (mean age 9.95, SD 4.84,
range 0.08–17.8 years) operated for tumors of the anterior skull
base area between 2000 and 2010. Medical records were
evaluated retrospectively; postoperative histologic diagnoses
included 20 craniopharyngiomas, 17 gliomas, 6 pituitary
adenomas and 18 rare tumor entities. Surgical approaches
included 46 frontal craniotomies and 15 transsphenoidal
approaches.
Results: Of 61 patients 58 (95%) were still alive at last follow-up.
Three patients died due to progression of malignant rhabdoid
tumors. Long-term clinical morbidity consisted of neurological
(55.9%), visual (60.7%) and endocrinological (66%) deficits after
a mean follow-up of 44 months. Craniopharyngiomas were
associated with high rates of total resection (p = 0.008), frequent
progression of residual tumor (p = 0.005), scotomas (p = 0.013),
persistent diabetes insipidus (p <0.001), and panhypopituitarism
(p <0.001). Surgically treated gliomas showed higher incidence
rates of motor weakness (p = 0.004), double vision (p <0.001),
and milder forms of endocrinopathy (single hormone deficits, p =
0.02) when compared to all other tumor entities. In general,
deterioration in school performance was associated with multiple
surgeries (p = 0.018) and radiotherapy (p = 0.021).
Conclusions: Radical surgical treatment of pediatric tumors of
the anterior skull base region in this series showed very high
overall survival rate, with specific associated morbidities.
18

Augmented surgery for aneurysm clipping
P. Bijlenga1, I. Cabrilo1, V. Mendes Pereira2, K. Schaller1
1
Clinical neurosciences – Neurochirurgie, Geneva, Switzerland;
2
Interventional Neuroradiology, Geneva, Switzerland
Introduction: Augmented reality is the addition of a layer of
information on top of a real image using either a head up display,
special glasses or image injection in a microscope. Usually
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aneurysm clipping is prepared by a careful study of high
resolution 3D angiography using surgical angles of view.
Here, we show our experience using a new image injection
modality to visualize the angiographic 3D model in the
microscope to orient dissection and clipping.
Methods: 129 aneurysms in n = 99 patients were clipped with
pre and intra-operative high resolution 3D angiography in a
surgical/neurointerventional hybrid suite and under intraoperative neuro-monitoring. Using DICOM 3D angiography files
co- registered with CT-Scan in the neuronavigation (BrainLab),
and multivision image injection (Zeiss) 24 aneurysms were
clipped in 15 procedures using augmented reality followed by
intra-operative 3D angiography.
Results: In our series of n = 99 patients, intra-operative
angiographic control results in 10% replacement of clips and
sometimes up to 4 trials to achieve a complete exclusion of the
aneurysm. Using virtual reality, aneurysms were clipped with
minimal exposure and immediate optimal result leaving no
remnant and preserving flow in all branches. Illustrative cases
will be presented: 1) a contro-lateral internal carotid aneurysm
located lateral to the optic nerve clipped with the assistance
of augmented reality minimizing optic nerve manipulations, 2)
a contro-lateral Pcom aneurysm clipped through a tight pathway
between optic nerves, 3) a SCA aneurysm clipped with minimal
exposition. Technical issues reducing initial setup time, increasing
co-registration precision and allowing easy image shifts intraoperatively need to be addressed.
Conclusion: We are able to show that aneurysm clipping with
image augmentation is feasible and safe if immediate intraoperative angiographic control is available. It adds to the intraprocedural confidence of the surgeon that may impact positively
on the outcome of patients. Some technical improvements need
to be implemented before routine use.
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Continuous dynamic mapping of corticospinal tract
during surgery of motor eloquent brain tumors:
Prospective study
K. Seidel1, J. Beck1, P. Schucht1, A. Raabe1
1Department of Neurosurgery, Inselspital, Bern University
Hospital, Switzerland
Introduction: We recently showed that the critical subcortical
mapping threshold (MT) for motor deficits is lower (<2 mA) than
previously thought. A lower safe mapping MT could potentially
increase the rate of gross total resections in tumors adjacent to
the corticospinal tract (CST). However, mapping at MTs of 1–5
mA is hampered by insufficient temporal and spatial coverage
of the surgical site with the conventional monopolar fingerstick
mapping probe during resection. We have therefore developed
and evaluated a new continuous and dynamic mapping
technique.
Methods: We prospectively studied 41 patients who underwent
tumor surgery adjacent to the CST (<1 cm)with simultaneous
subcortical monopolar motor mapping (train-of-five stimuli,
interstimulus interval 4.0 ms, pulse duration 500 µs) and DCSMEP monitoring (same parameters, 4-contact strip electrode).
Continuous (temporal coverage) and dynamic (spatial coverage)
mapping was achieved by integrating the stimulation probe at the
tip of a new suction device to enable close contact with the tissue
at the site tumor resection. Motor function was assessed one day
after surgery, at discharge, and at 3 months.
Results: In the first 24 patients, both stimulation probes were
used and a 1:1 correlation of motor MTs for stimulation sites
simultaneously mapped with the suction device and the
fingerstick probe was found (74 stimulation points, r = 0.996,
p <0.001). Thereafter, mapping was performed only using the
continuous dynamic technique (i.e., without the fingerstick probe).
All procedures were technically successful. Lowest individual
motor thresholds (MTs) were as follows (MT, number of patients):
>20 mA, n = 3; 11–20 mA, n = 5; 6–10 mA, n = 4; 4–5 mA, n = 13;
1–3 mA, n = 16. MEP monitoring showed stable signals in 30
patients, unspecific changes in n = 8, irreversible alterations in
n = 3, and irreversible loss in none. At 3 months, one patient
had a persisting postoperative motor deficit (2.4%). The surgeons
using the continuous dynamic mapping unanimously reported
a higher confidence of knowing the exact location and safe
distance from the CST compared to the interruptive workflow with
the classical fingerstick probe.
Conclusion: Continuous dynamic mapping was a feasible and
ergonomic technique for localizing the exact site and distance to
the CST. The acoustic feedback and the ability to continuously

stimulate exactly at the site of tissue removal improves the
accuracy of mapping especially at low (<5 mA) MTs.
20

Cranial neuropathic syndromes: Earlier surgery
leads retrospectively to better outcome
C. Yetimoglu1, D. Engel1, K. Huscher1, H. Lange1, J.Y. Fournier1
1
Kantonsspital St.Gallen, St.Gallen, Switzerland
Introduction: Cranial neuropathic syndromes include affections
such as trigeminal neuralgia (TN), facial hemispasm and
glossopharyngeus neuralgia. Therapy by medication is commonly
the first approach to control pain or botox injections to control
spasm. Imaging is complementary accomplished to rule out a
tumor and to identify a neurovascular conflict. Surgery is
generally reserved for patients with pain refractory to
pharmacological therapy. Microvascular decompression (MVD) is
an approved neurosurgical procedure for immediate and longterm relief. Glycerol rhizotomy, thermocoagulation or deep brain
stimulation are alternative procedures. In the present study we
analyzed predicting factors of these neurosurgical treatments on
outcome.
Methods: A retrospective study was conducted from 2001
through 2012. Patients with facial pain were diagnosed according
to Burchiel’s “Classification scheme for facial pains commonly
encountered in neurosurgical practice” (Burchiel et al. 2003)
by the senior author. Patients with facial spasm and
glossoparhyngeal neuralgia were also included. Sex, age, time of
onset, time of surgery, outcome, complications and capacity to
work were registered. Statistical analysis was performed with “R”
free software version 02.12.2 – “Trick or Treat”(The R Foundation
for Statistical Computing).
Results: In total 97 patients were retrospectively included.
Subdivision by diagnosis was as followed: TypI TN n = 63, TypII
TN n = 6, neuropathic TN n = 1, symptomatic TN due to multiple
sclerosis n = 6, post herpetic n = 4, facial spasm n = 14 and
glossoparhyngeal neuralgia n = 2. Male/Female ratio was 40:57.
Mean age of onset was 52,3 y in men and 57,8 y in women. After
MVD wound pain was the most often seen follow-up complication
in 8 patients, 4 patients had sensibility alterations, another 4
patients had unilateral hearing loss, cerebellar symptoms were
present in 3 and tinnitus in 1 patient. One patient died due to an
intra-operative complication (mortality rate 1,2%) and 1 patient
had a wound infection (infection rate 1,2%). The pain free
outcome group was correlated with shorter time from onset of
symptoms to surgery (p = 0.00965).
Conclusion: Mean time from onset to surgery was significantly
earlier in the pain free group (±6 years) than in the pain
unchanged group. This result indicates that patients should be
counselled about the possibilities of surgical treatment at an early
stage of disease.
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Effects of the surgeon’s experience on complication
rates and health-related quality of life after surgery
for lumbar disc herniation
M.N. Stienen1, N.R. Smoll2, G. Hildebrandt1, K. Schaller2,
O.P. Gautschi2
1
Clinic for Neurosurgery, Kantonsspital St.Gallen, St. Gallen,
Switzerland; 2Department of Neurosurgery and Faculty of
Medicine, Geneva, Switzerland
Background and aim: It is a well-established dogma in times of
high surgical specialisation that residents gain their first clinical
and surgical experience on the surgical ward and during
assistances. Yet, many surgeons do not reach a quintessential
level of their technical operative skills until successful completion
of their residency. The aim of this study was to test the hypothesis
that complication rates and postoperative changes in healthrelated quality of life (HrQOL) are similar when performed by less
experienced resident surgeons under professional guidance
compared to that of more experienced consultant surgeons.
Methods: A prospective study on 102 patients undergoing
surgery for lumbar disc herniation (LDH) was performed at the
first author’s institution. Baseline pain levels (VAS) and healthrelated quality of life (HrQOL; 12-Item short-form health survey
(SF-12)) were measured at 4 weeks and 1 year postoperatively
and patients were divided into responders and non-responders to
surgery based on validated criteria associated with SF-12 score
changes. The surgeons level of experience was dichotomised
into two groups: residents (group A) and consultants (group B).
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In addition, data concerning the operation (length, estimated
blood loss) and the postoperative course including common
complications like incidental durotomy, bleeding, wound infection,
and a need for re-operation were assessed.
Results: Patients of both groups achieved equal results in terms
of pain reduction after 4 weeks (mean VAS change –3.8 (A) vs.
–3.1 (B), p = 0.25) and 1 year postoperatively (mean change
in VAS –3.5 (A) vs. –3.37 (B), p = 0.84). Residents were 100%
(odds ratio of 1.00) as likely as consultants to achieve a
favourable HRQOL response to lumbar disc hernia surgery (p =
0.99). We are 95% confident that this value lies between 0.37
and 2.67, indicating that consultant surgeons, when compared to
supervised residents, are not more likely to achieve a favourable
response in a patient as measured by HRQOL. Furthermore,
intraoperative blood loss, length of surgery, intra- and
postoperative complications (none in both groups), length of
hospital stay, post-operative consumption of pain medication
and dependency between the study groups did not differ.
Conclusions: If professionally instructed by dedicated senior
surgeons, less experienced surgeons may provide an equally
high quality of patient care with similar postoperative results after
LDH surgery.
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Endoscopic versus microscopic transsphenoidal
resection of sellar pathologies: new and learning
against the advanced expert
D.C. Engel1, C. Yetimoglu1, H. Lange1, K. Huscher1, J.-Y. Fournier1
1
Cantonal hospital of St. Gall, St. Gall, Switzerland
Introduction: Endoscopic neurosurgery is emerging for
transsphenoidal resection of sellar lesions. From a technical point
of view endoscopic (E) resections should be better than
microscopic (M) resections due to improved visibility.
Methods: Data were collected retrospectively of patients
operated for a sellar lesion in our institution between November
2004 and August 2012. Statistics were conducted by Fisher’s
exact and student’s t-tests.
Results: In total 117 patients were operated (E: n = 52, M: n = 65;
+/- 10–19 cases/yr). Age and gender distribution did not differ
between groups (mean = 54 yrs, 67% male). Mean follow up was
36 months (range 0–95). Most frequent pathology was hormone
inactive adenoma (60% E, 51% M). E-group consisted of more
invasive, larger lesions: giant lesions (diameter 40 mm; 19% E vs.
8% M), Knosp grade IV (19% E vs. 8% M). Neuronavigation was
used in 80% of E-cases, but never in M-cases. OR duration was
stable in the experienced M-group (+/- 94 min). The E-group
showed a learning curve in mean OR-time (2004–2007: 154 min,
2008–2012: 93 min). Intraoperative CSF leaks were seen in 31%
(E) vs. 42% (M) of cases. More E-cases were reoperated and
more M-cases received a lumbar drainage (5 vs. 1, 8 vs. 19
patients resp.). In both groups 2 patients were reoperated
because of a large residual tumor. ICA was damaged in 1 E-case
with mild residual symptoms. Postoperative diabetes insipidus
occurred more often after an E-operation (17 vs. 5%, p = 0.03).
Postoperative anterior pituitary dysfunction rate in formerly intact
patients was higher in the micro group (25% vs. 19%). Improved
visual outcome was shown in 46% (E, longer visual preoperative
deficits than M) vs. 61% (M) of patients. Clinical performance
improved in 38% (E, less hormonal preoperative deficits than M)
vs. 78% (M) of patients. Total resection was better in microscopic
patients (48% vs. 42%), whereas after endoscopic operations a
small residuum (<10 mm) was seen more often (38% vs. 29%).
A large residuum (>10 mm) was seen in 20% (E) vs. 23% (M) of
patients.
Conclusions: In the past 8 years our endoscopic resections
weren’t better, yet not worse either than microscopic resections.
Considering the small sample size and the comparison of a
learning endoscopic neurosurgeon and a very experienced
microscopic one, better results are to be expected in the future
with refinements of operative techniques.
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Gamma Knife radiosurgery in functional disorders:
an overview of current indications and personal
experience in Lausanne
Marc Levivier1,5, Constantin Tuleasca1,5, Jocelyne Bloch1,5,
Laura Negretti2,5, Sarah Ghandour3,5, Francois Vingerhoets4,5
1
Centre Hospitalier Universitaire Vaudois (CHUV), Neurosurgery
Service and Gamma Knife Center, Lausanne, Switzerland;
2
Centre Hospitalier Universitaire Vaudois (CHUV), Radiation

Oncology service, Lausanne, Switzerland; 3Centre Hospitalier
Universitaire Vaudois (CHUV), Institute of Radiation Physics,
Lausanne, Switzerland; 4Centre Hospitalier Universitaire Vaudois
(CHUV), Neurology Service, Lausanne, Switzerland; 5University
of Lausanne, Faculty of Biology and Medicine, Lausanne,
Switzerland
Aims: Lars Leksell invented radiosurgery (RS) in 1951, as a
primary tool for functional disorders, and treated the first case of
trigeminal neuralgia in 1953. The most common indications of RS
nowadays are brain tumors and arterio-venous malformations.
Recently, there is an increase interest for functional disorders,
where RS is used either to target a specific anatomical point in
an anatomical structure (e.g. thalamus, anterior limb of the
internal capsule, trigeminal nerve) or to target a larger zone, such
as an epileptic focus, and the mechanisms of action may differ.
Gamma Knife surgery (GKS) is a non-invasive, neurosurgical
technique, combining image guidance with high-precision
convergence of multiple gamma rays emitted by 192 sources of
Cobalt-60 (Leksell Gamma Knife Perfexion®, Elekta Instruments,
AB, Sweden).
Methods: We review the current literature, as well as the first
cases treated in Lausanne University Hospital since the
beginning of our GKS activity in July 2010.
Results: The main indications include facial pain, especially
trigeminal (the most common) and glossopharyngeal neuralgia,
movement disorders (essential tremor, Parkinson disease,
dystonia), epilepsy procedures (MTLE, callosotomy, hypothalamic
hamartoma), psychiatric disorders (obsessive compulsive
disorders, depression) and, recently, RS to the pituitary stalk for
the treatment of severe pain in patients with end-stage cancer.
Up to now, we have successfully treated 14 cases of trigeminal
neuralgia, 3 cases of essential tremor, 1 case of
glossopharyngeal neuralgia and 1 case of epilepsy due to
hypothalamic hamartoma in Lausanne University Hospital.
Conclusions: In the current literature, increasing evidence exists
on the use of RS in functional disorders as a first and/or second
intention therapy. If in the treatment of trigeminal neuralgia RS
became a valuable tool for its safety-efficacy, progresses need to
be done in other indications, such as the targeting of the Vim in
tremor, because of the absence of electrophysiological recording
and the delay till the improvement of the symptoms. There is
growing evidence of the safety-efficacy in epilepsy, with
acceptable risks. In psychiatric disorders, the use of RS remains
rather limited (research protocols, well-selected cases). Recently,
the Swiss Federal Health Authorities have approved the
reimbursement of RS for functional disorders, opening new and
alternative avenues for the treatment of neurosurgical functional
disorders.
24

Laparoscopically assisted versus mini-laparotomy
placement of ventriculo-peritoneal shunt placement:
A prospective randomized controlled trial
Philippe Schucht1*, Vanessa Banz2*, Dominique Kuhlen3, Markus
Trochsler2, Samuel Iff4, Anna-Katharina Jetzer1, Michael Reinert3,
Jürgen Beck1, Andreas Raabe1, Daniel Candinas2 and Luigi
Mariani5
1Department of Neurosurgery, Bern University Hospital, Bern,
Switzerland; 2Department of Visceral Surgery and Medicine,
Bern University Hospital, Bern, Switzerland; 3Department
of Neurosurgery, Ospidale Regionale di Lugano, Lugano,
Switzerland; 4Department of Clinical Research, Clinical
Trials Unit Bern, Bern University Hospital, Bern, Switzerland,
5
Department of Neurosurgery, University Hospital Basel, Basel,
Switzerland, * Contributed equally to this work
Objective: In ventriculo-peritoneal shunt (VPS) surgery,
laparoscopic assistance can be used for placement of the
peritoneal catheter. Up to now, only retrospective and nonrandomized prospective studies investigated the efficacy
laparoscopic shunt placement, reporting decreased dysfunction
rates of the distal shunt compared to open surgery cohorts. In
this randomized controlled trial we compared the rate of shunt
failures for laparoscopic assistance versus traditional minilaparotomy.
Method: 120 patients scheduled for VPS surgery were
randomized to laparoscopic or open (mini-laparotomy) insertion
of the peritoneal catheter. Primary endpoint was the rate of
overall shunt complication/failure after 12 months. Secondary
endpoints were distal shunt failure rate at 6 weeks, 6 months and
12 months, overall complication/failure at 6 weeks and 6 months,
duration of surgery and hospitalisation, and morbidity.
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Results: Overall shunt complication/failure rate was 15%
(9 patients) in the laparoscopic group and 18.3% (11 patients)
in the mini-laparotomy group (p = 0.620). Patients in the
laparoscopic group had significantly fewer (0%) distal shunt
failures compared to the mini-laparotomy group (8%, n = 5;
p = 0.029). Intra-operative complications occurred in two patients
(laparoscopic group), and abdominal pain led to catheter removal
in one patient per group. Infections occurred in one patient (1.7%)
in the laparoscopic group and three in the mini-laparotomy group
(5%). Mean duration of surgery and hospitalisation was similar in
the two groups.
Conclusion: This randomized controlled trial provides compelling
evidence that use of laparoscopic shunt placement significantly
reduces the rate of distal shunt failure compared to open
approach surgery, resulting in a trend towards fewer overall shunt
failures. A trend towards lower infection rates and shorter duration
of surgery was observed for laparoscopic surgery.
25

Loss of mural cells leads to wall degeneration,
aneurysm growth and eventual rupture in a rat
aneurysm model
S. Marbacher1, J. Marjamaa1, K. Bradacova1, M. von Gunten2,
P. Honkanen1, U. Abo-Ramadan3, J. Hernesniemi1, M. Niemelä1,
J. Frösen1
1
Neurosurgery Research Group, Biomedicum Helsinki and
Department of Neurosurgery, Helsinki University Central
Hospital, Helsinki, Finland; 2Experimental MRI Laboratory,
Department of Neurology and Institute of Biomedicine, University
of Helsinki, Helsinki, Finland; 3Institute of Pathology Länggasse,
Bern, Switzerland
Objective: The biologic mechanisms predisposing intracranial
saccular aneurysms to grow and rupture are yet not fully
understood. Mural cell loss is a histological hallmark of ruptured
cerebral aneurysms. It remains unclear whether mural cell loss
predisposes to aneurysm growth and eventual rupture.
Methods: Sodium dodecyl sulfate decellularized and nondecellularized saccular aneurysm from syngeneic thoracic aortas
were transplanted to the abdominal aorta of Wistar rats.
Aneurysm patency and growth was followed-up for one month
with contrast enhanced serial magnetic resonance
angiographies. Endoscopy and histology of the aneurysms was
used to assess the role of periadventitial environment, aneurysm
wall, and thrombus remodeling.
Results: Non-decellularized aneurysms (n = 12) showed a linear
course of thrombosis and remained stable. Decellularized
aneurysms (n = 12) exhibited a heterogeneous pattern of
thrombosis, recanalization, and growth. Three of the growing
aneurysms (n = 5) ruptured during the observation period.
Growing and ruptured aneurysms demonstrated marked
adventitial fibrosis and inflammation, complete wall disruption,
and increased neutrophil accumulation in unorganized
intraluminal thrombus formation.
Conclusion: In the presented experimental setting complete loss
of mural cells acts as a driving force for aneurysm growth and
rupture. The findings suggest that aneurysms missing mural cells
are incapable to organize a luminal thrombus leading to
recanalization, ongoing proteolytic injury, increased inflammatory
reaction, severe wall degeneration, and eventual rupture.
26

Minimally invasive microsurgery for the elective
treatment of non-giant, saccular, anterior circulation
aneurysms is more cost-effective and as safe as
endovascular treatment
Ch. Zweifel1, R.H. Sacho1, M. Tymianski1
1
Division of Neurosurgery, Toronto Western Hospital, Toronto,
Canada
Introduction: To evaluate the outcome and cost-effectiveness
of minimally invasive surgical techniques versus endovascular
procedure for the elective treatment of non-giant, saccular,
anterior circulation aneurysms.
Methods: From 2005 until 2012, a consecutive series of 209
patients with non-giant, saccular, anterior circulation aneurysms
electively treated either with minimally invasive microsurgery
(102 patients) or endovascular technique (107 patients) were
compared. The patients were allocated to either treatment by an
interdisciplinary conference with the right of the endovascular
team of first refusal. Patient’s demographics and aneurysms
characteristics data were obtained. Aneurysm obliteration,

complication rates, modified Rankin Scale (mRS) outcomes,
length of stay and treatment costs were assessed.
Results: Baseline characteristics of patients did not differ. The
mean size of the aneurysm was 6.8 mm in the surgical and 7.9
mm in the endovascular group (p = 0.011). More paraophtalmic
aneurysms were treated endovascularly than with microsurgery
(54 vs 6, p <0.0001), but less MCA aneurysms (4 vs 60,
p <0.0001). The mean total anesthesia time was shorter in the
surgical cohort (149.3 vs 197.7 min, p <0.0001), whereas the
mean length of hospital stay was not (4.0 vs 3.1, p = 0.273).
Complete aneurysm obliteration rate was higher in the surgical
group (66.67% vs 94.57%, p <0.0001). In the endovascular
cohort, two patients had a treatment related death and one
patient had a severe stroke who ended up with a mRS of 5 after
6 months. There was no treatment related deaths in the surgical
cohort, but one patient had a mRS of 3 after 6 months due to
temporal lobe epilepsy and memory problems. The mean total
cost of one hospital stay was 12283.57 CAN$ in the surgical
group and 18971.09CAN$ in the endovascular group (p <0.0001).
Conclusion: Minimally invasive surgery is as safe and more
cost-effective for the elective treatment of non-giant, saccular
aneurysms of the anterior circulation than endovascular
treatment.
27

Pediatric epilepsy surgery outcome:
the sooner, the better
B. Jenny1, N. Smoll1, Y. El Hassani1, Sh. Momjian2, C. Pollo2,
Ch.M. Korff1, M. Seeck1, K. Schaller1
1
University Hospital Geneva, Geneva, Switzerland;
2
University Hospital Bern, Bern, Switzerland
Aim: Like adults, many children who suffer intractable seizures
may benefit from a surgical approach. Although various reports
on the topic indicate that an early intervention may help avoid the
severe developmental consequences often associated with
intractable epilepsy, surgery is still considered as a last resort
option for many children. In this retrospective study that relates
our 15-year experience, we investigate whether children operated
earlier than 3 years old, have a better outcome than children over
3 years old in terms of seizure control and reduction in
antiepileptic medication.
Methods: Data from 78 patients aged from 5 months to 17 years
old who underwent epilepsy surgery at the Geneva and
Lausanne University Hospital between 1997 and 2012 were
reviewed retrospectively. Epilepsy surgery included temporal
surgery (30 cases), extra-temporal surgery (34 cases) and
hemispherotomies (14 cases). Age groups were dichotomized
into two groups: infants (under 3 years of age, n = 19), and
children/adolescents (4 to 17 years of age n = 59). Mean
follow-up was 23.1 months (SD 23.52 months).
Results: Overall seizure-free rate at time of follow up was 76.9%,
with 89.5% in infants and 72.9% in the children/adolescent group.
Infants were 2.76 times as likely to achieve seizure-free status as
children/adolescents. Seizure free rate in temporal surgery was
better (86.7%) than extra-temporal surgery (67.6%). Postoperative anti-epileptic medication was reduced in 67.9% of
patients. Only 11.4% of the patients were taking more than 2
antiepileptic medications (high antiepileptic medication) after
surgery, compared to 43% before surgery (p <0.0001). Overall
complication was 15.1%, with 6.4% of transient hemiparesis.
Conclusions: Our data trends towards better seizure-free rate
in young children under 3 y/o. We suspect that age is a probable
predictor of outcome (seizure-free rate) of epilepsy surgery.
Efforts to promote early epilepsy surgery in children are crucial
and we believe that a better understanding of extra-temporal
epilepsy is needed to improve seizure free rate in this group.
28

Surgery for low grade glioma infiltrating the central
cerebral region: Location as a predictive factor for
neurological deficit, epileptological outcome and quality
of life
Philippe Schucht1, MD, Fadi Ghareeb2, MD, and Hugues Duffau3,
MD, PhD.
1
Department of Neurosurgery, University Hospital Bern,
Switzerland; 2Department of Neurosurgery, Riyadh Military
Hospital, Riyadh, Saudi Arabia; 3Department of Neurosurgery,
Gui de Chauliac Hospital, Montpellier, France
Introduction: A main concern in low-grade glioma (WHO Grade
II) surgery is to maintain patients’ functional integrity. This is
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particularly relevant for gliomas in the central region, where
damage to surrounding tissue can have grave repercussions.
Objective: To determine morbidity and seizure outcome after
surgery for central low-grade glioma, and to assess whether
patients returned to their previous work.
Methods: We compared 33 consecutive patients with low-grade
glioma in the central region (central cohort) with 31 consecutive
patients with low-grade glioma of the frontal lobe (control cohort),
all operated upon between February 2007 and April 2010 at a
single institution.
Results: All patients had medically intractable seizures before
surgery. Median extent of resection was 92% (range 80–97%) in
the central cohort and 93% (range 83–98%) in the control cohort
(p = 1.0). Seizure freedom (Engel I) was achieved in 26 out of
31 (83.9%) patients in the control cohort, but only in 4 out of 33
(12.1%) patients in the central cohort (p <0.0001). The return-towork rate was low at only 12.1% (4/33) in the central cohort
compared to 90.3% (28/31) in the control cohort (p <0.0001).
Conclusion: Resection of central low-grade glioma is feasible
and safe using appropriate intra-operative mapping methods.
However, seizure control remains poor in these patients, which
contrasts markedly with both our frontal control cohort and the
literature. Poor seizure control ultimately determines quality of life
in patients with central region gliomas, as the vast majority will
not be able to return to work.
29

Tailored radiosurgical planning in vestibular
schwannomas in the era of Gamma Knife Perfexion:
a prospective series of 117 cases
Constantin Tuleasca1,6, Mercy George2,6, Julie Dubourg3,
Laura Negretti4,6, Sarah Ghandour5,6, Raphaël Maire2,6
and Marc Levivier1,6
1Centre Hospitalier Universitaire Vaudois (CHUV), Neurosurgery
Service and Gamma Knife Center, Lausanne, Switzerland;
2Centre Hospitalier Universitaire Vaudois (CHUV), Department
of ENT, Head & Neck Surgery, Lausanne, Switzerland; 3Centre
d’Investigation Clinique 201, Epidemiologie Pharmacologie
Investigation Clinique Information Medicale Mere Enfant,
Université Claude Bernard Lyon 1, Groupement Hospitalier
Est, Hospices Civils de Lyon, Lyon, France; 4Centre Hospitalier
Universitaire Vaudois (CHUV), Radiation Oncology service,
Lausanne, Switzerland; 5Centre Hospitalier Universitaire Vaudois
(CHUV), Institute of Radiation Physics, Lausanne, Switzerland;
6University of Lausanne, Faculty of Biology and Medicine,
Lausanne, Switzerland
Aims: Gamma Knife surgery (GKS) is a dedicated neurosurgical
stereotactic procedure, combining image guidance with highprecision convergence of multiple gamma rays emitted by 192
sources of Cobalt-60 (Leksell Gamma Knife Perfexion® (LGKPFX), Elekta Instruments, AB, Sweden). LGK-PFX radiosurgery
started in CHUV in July 2010. We present our series of vestibular
schwannomas (VS), with emphasis on those treated with GKS as
a first intention, focusing on planning parameters to optimize
functional outcome.
Methods: We prospectively analyzed 117 cases over a period of
2.5 years. Patient’s characteristics, as well as anatomical, clinical
and dose planning parameters were reviewed. Special attention
was given to the dose to the cochlea, and its impact in
maintaining a serviceable hearing.
Results: We excluded 11 patients with combined approaches
(planned subtotal surgery followed by GKS on the residual
tumor), 3 patients addressed with residual tumors, 6 cases
treated elsewhere and presenting with recurrences, 3 cases with
intracochlear extension and 2 cases of neurofibromatosis.
A number of 94 VS was finally analyzed, of whom 61.7% had
serviceable hearing (39.4% with Gardner-Robertson (GR) class 1
and 22.3% with GR 2). The size and volume of the tumor
corresponded to Koos grade I, II, III and IV in 12 (12.8%), 33
(35.1%), 45 (47.9%) and 4 (4.2%) cases, respectively. The
mean target volume was 1.4 cc (range 0.017–7.8). The mean
prescription isodose volume was 1.6 cc (range 0.037–8.5). The
mean maximal diameter was 15.7 mm (range 5–29.5). The mean
number of shots was 10.7 (range 1–32). The mean marginal dose
was 12 Gy (range 11–12). The mean maximal dose received by
the cochlea in patients with GR class 1 and 2 was 4.2 Gy (range
1.5–7.5). Our preliminary neuroradiological follow-up shows 97%
tumor control, with 28.7% shrinkage. Patients presenting with GR
class 1 and class 2 at baseline retained serviceable hearing in
67.2%.
Conclusions: LGK-PFX represents a clear technical advance in
radiosurgery for the treatment of brain pathologies, allowing very

sophisticated dose planning. The advantages consist especially
in the possibilities of shaping of the isodoses in very complex
manners. This can be of major importance when treating VS,
allowing delivering a very low dose to the cochlea (<=4 Gy), even
when the distance to the intracanalicular part of the tumor is of
few millimeters. Further long-term follow-up is needed to
determine the long-term functional results.
30

The warning sign hierarchy between quantitative
subcortical motor mapping and continuous motor
evoked potential monitoring during surgery
of supratentorial brain tumors
K. Seidel1, J. Beck1, L. Stieglitz1, P. Schucht1, A. Raabe1
1
Department of Neurosurgery, Inselspital, Bern University
Hospital, Switzerland
Object: Mapping and monitoring are believed to provide an early
warning sign that can be used to determine when to stop tumor
removal to avoid mechanical damage to the corticospinal tract
(CST). The objective was to systematically compare subcortical
stimulation thresholds (1–20 mA) with direct cortical stimulation
(DCS) motor evoked potential (MEP) monitoring signal
abnormalities. We sought to define a mapping threshold and
DCS-MEP findings indicating a minimal safe distance from the
CST.
Methods: A consecutive cohort of 100 patients underwent tumor
surgery adjacent to the CST with simultaneous subcortical
monopolar motor mapping and DCS-MEP monitoring. Evaluation
was done regarding the lowest mapping threshold (train-of-five
stimuli, interstimulus interval 4.0 ms, pulse duration 500 µs) and
DCS-MEP changes (same parameters, 4-contact strip electrode).
Motor function was assessed one day after surgery, at discharge,
and at 3 months.
Results: Lowest individual motor thresholds (MTs) were as
follows (MT, number of patients): >20 mA, n = 12; 11–20 mA,
n = 13; 6–10 mA, n = 20; 4–5 mA, n = 30; 1–3 mA, n = 25. DCS
showed stable signals in 70 patients, unspecific changes in 18,
irreversible alterations in 8, and irreversible loss in 4 patients. At
3 months, 5 patients had postoperative new or worsened motor
deficits (lowest mapping MT 20 mA, 13 mA, 6 mA, 3 mA, 1 mA).
All 5 cases showed DCS-MEP monitoring alterations (2 sudden
irreversible threshold increases and 3 sudden irreversible MEP
losses). Of these 5 cases, 2 had vascular ischemic lesions (MT
20 mA, 13 mA) and 3 had mechanical CST damage (MT 1 mA,
3 mA and 6 mA; in the latter two the resection continued after
mapping and severe DCS-MEP alterations occurred thereafter).
80% (75%) of patients with a very low mapping MT of 1–3 mA
(1mA) showed stable DCS-MEP or unspecific reversible changes
and none had a permanent motor worsening at 3 months.
Conclusions: Mapping should be the primary guide for resection
of tumors adjacent to the CST. DCS-MEP is a useful predictor of
deficits, but its value as a warning sign is limited because signal
alterations were reversible in only approximately 60% of cases
and irreversibility is a post-hoc definition. We postulate a mapping
MT of 1 mA or less where irreversible DCS-MEP changes and
motor deficits regularly occur. The limited spatial and temporal
coverage of contemporary mapping may be a source of error and
may contribute to false higher MTs.
31

Efficacy of continuous positive airway pressure therapy
for migraines in sleep apnea syndrome over two years
H. Hidalgo2, V. Uhl2, L. Nelles2, M. Linnebank1, A. Gantenbein3,
P. Sandor3, U. Kallweit1
1University Hospital Zurich, Zurich, Switzerland; 2Fachklinik
Katzenelnbogen, Katzenelnbogen, Germany; 3RehaClinic Bad
Zurzach/Baden, Bad Zurzach/ Baden, Switzerland
Aims: In migraine patients, the frequency of obstructive sleep
apnea syndrome (OSAS) is comparable to the general
population. Hypoxia in the context of OSAS might be a trigger for
migraine. In a study, we found a marked reduction of migraine
frequency and intensity in our OSAS patient group when treated
with continuous positive airway pressure (CPAP). We aimed at
investigating long-term effects of CPAP therapy on migraine in a
larger population.
Methods: We prospectively studied a series of 40 consecutive
patients with OSAS fulfilling diagnostic criteria for migraine. They
were assessed before, and after one year and two years using
CPAP. Sleep apnea was defined as apnea-hypopnea-index (AHI)
>15. Patients were assessed by medical history, clinical
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examination, sleep and headache questionnaires, videopolysomnography (PSG) and routine blood tests. The Wilcoxon
signed-rank test was conducted.
Results: At baseline, mean age was 48.9 years (range 34–63);
mean BMI was 30 (SD ± 6.1), mean attack frequency was 4.9
(SD ± 2.8) per month, and an attack intensity of 2.7/3 (SD ± 0.3).
The mean AHI was 27.3 (SD ± 25.4). At one year follow-up (n =
20), mean attack frequency was 0.2 (± 0.4) per month (p <0.001),
and an attack intensity of 0.4/3 (SD ± 0.9, p <0.001). The mean
AHI was 2.2 (± 6.0). Three patients did not tolerate CPAP therapy.
After two years on CPAP therapy (n = 18), mean attack frequency
was 0.1 (±0.2) per month (p <0.001), and an attack intensity of
0.2/3 (SD ± 0.6, p <0.001).
Conclusion: This study confirms our previous findings that in
migraineurs suffering from OSAS, CPAP has a therapeutic effect
on both conditions. Therapy is usually well tolerated and effects
are sustained.
The results of this study form part of the dissertation of
H. Hidalgo.
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Idiopathic Hypertrophic Cranial Pachymeningitis:
a rare cause of chronic daily headache and progressive
cranial neuropathies: A Case Report
M.G. Laguerta1, E. Esposo1, M.S. Martinez2, B.J. Mariano3
1
Department of Internal medicine, St. Luke’s Medical Center,
Quezon City, Philippines; 2Department of Neurology, St. Luke’s
Medical Center, Quezon City, Philippines; 3Department of
Neuro-ophthalmology, St. Luke’s Medical Center, Quezon City,
Philippines
Aims: We report a rare case of a 75-year-old male with chronic
daily headache for more than one year and later on developed
deafness, dysphagia, ophthalmoplegia, and loss of vision. On
physical examination, there was ptosis and left gaze palsy, pale
optic disc, light perception only on both eyes, weak gag reflex
and gross hearing loss.
Methods: Work up included cranial MRI that revealed abnormal
pachymeningeal enhancement or thickening of the dura in the
posterior fossa, cavernous sinus and orbital apex and bilateral
mastoiditis. Several CSF analyses showed elevated CSF protein
at 53 mg/dL, negative results for AFB, KOH, VDRL, TB PCR and
bacterial antigen panel and culture, and no malignant cells.
ANCA, ANA and RF were negative. Search for occult
malignancies was negative. There was elevated ESR at 122 mm/
hr, consistent with an inflammatory process. Other non-infectious
causes are autoimmune and collagen vascular disorders which
may include neurosarcoidosis, wegener’s and rheumatoid which
were ruled out with negative ANCA, RF, ANA and absence of
related symptoms. Having ruled out infectious and non infectious
cause of pachymeningeal enhancement on MRI, Idiopathic
hypertrophic pachymeningitis was considered, a rare chronic
fibrosing inflammatory disease characterized by marked diffuse
thickening of the cranial dura that causes progressive
neurological deficits by compression of anatomic structures by
the meninx, thickened by inflammation.
Results: After initiation of pulse corticosteroid therapy,
methotrexate and maintenance oral prednisone, there was
remarkable improvement on hearing, swallowing, and ocular
muscle movement, less headaches and marked regression of
pachymeningeal enhancement on repeat MRI. However,
profound vision loss remained unchanged.
Conclusion: A high index of suspicion of this rare disease is
important because early institution and long-term maintenance of
steroid may result to complete or partial remission of the
neurologic deficits and may help prevent irreversible neurologic
sequelae, especially blindness.
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CVS/DIND and neurocognitive impairment following
aSAH – is there something like a delayed neuropsychological deficit (DIPD)?
M.N. Stienen1, R. Weisshaupt2, J. Fandino3, G. Hildebrandt1,
A. Studerus-Germann, B. Schatlo3
1
Clinic for Neurosurgery, Kantonsspital St. Gallen, St. Gallen,
Switzerland; 2Department for Neuropsychology, Kantonsspital
Aarau, Aarau, Switzerland; 3Department for Neurosurgery,
Kantonsspital Aarau, Aarau, Switzerland
Objective: Nearly two third of all patients with good outcome
after aneurysmal subarachnoid haemorrhage (aSAH) suffer from

cognitive deficits. One of the factors feared most after successful
early aneurysm occlusion is delayed cerebral ischemia (DCI) with
a prevalence of 30% and peak incidence on days 4 to 10 post
haemorrhage. It was our aim to test the hypothesis that cerebral
vasospasm (CVS) / DCI and neuropsychological deficits after
hospital discharge are associated.
Methods: Files of patients treated for aSAH between 01-2009
and 08-2012 at two neurovascular centres were reviewed and
relevant data concerning the clinical course were extracted.
DIND, or clinical deterioration after DCI, was defined as
occurrence of focal neurological impairment, or a decrease of at
least 2 points on the Glasgow Coma Scale after ruling out of
other causes. CVS was defined as mean blood flow velocity
(Vmean) >140 cm/sec or increase in Vmean >50 cm/sec/24h or
as a Lindegaard-Index >3 in transcranial Doppler sonography or
diagnosis was confirmed in a CT- or conventional angiography.
The neuropsychological outcome was assessed after a mean of
70.4 ± 67.3 days after aneurysm occlusion and graded as regular,
minimum, moderate or severe by an experienced
neuropsychologist.
Results: A total of 92 patients (35 male and 57 female) with
a mean age of 51.4 ± 11.6 years were analyzed. All patients
were treated; 58 aneurysms were clipped and 36 were coiled
(2 patients received both clipping and coiling). 39/92 patients
(42.4%) suffered from CVS and 28/92 (30.4%) experienced
DIND. Of the 39 patients with CVS, 29 (74.4%) had moderate
to severe NPD, while this was the case in 26/53 patients without
CVS (49.0%; p = 0.012). Of the 28 patients with DIND, 24
(85.7%) had moderate to severe NPD while this was observed
in 33/64 patients (51.6%) without DIND (p = 0.001).
Conclusion: Our analysis revealed a non-random association
of both CVS/DIND and moderate to severe NPD after hospital
discharge. While there is a 74 and 85% likelihood of patients with
CVS and DIND to have a moderate to severe NPD, it is difficult to
predict NPD-related outcome in patients without CVS and DIND.
Roughly half of patients without CVS and DIND will still develop
NPD, possibly related to further potential factors such as
hydrocephalus. As most patients with DIND show evidence of
cognitive impairment, we propose reconsidering the notion of
DIND or term a novel entity – delayed neuropsychological deficit
(DIPD).
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Feasibility of intraoperative monitoring of visual evoked
potentials (VEPs)
Y. Luo1, R.L. Bernays2, L. Regli1, J. Sarnthein1
1
UniversitätsSpital, Zürich, Switzerland; 2Klinik Hirslanden,
Zürich, Switzerland
Aim: During surgeries that put the visual pathway at risk of injury,
continuous monitoring of visual function is desirable. However,
there is no consensus in the literature on the usefulness of
intraoperative monitoring of visual evoked potentials (VEPs).
Only recently have stimulating devices with high luminance been
introduced, which we tested in a series of patients.
Methods: We included 30 patients under total intravenous
anesthesia for intraoperative VEP monitoring. Flash stimulation
was provided by 15 red light emitting diodes with a frequency
of 1.1 Hz. VEPs were recorded at the sites O1, O2, Oz and
referenced against Fz, Cz and averaged A1 and A2 (A+).
We analyzed the stability of VEP the features N75 and P100 and
also postoperative visual function.
Results: Intraoperative VEP monitoring was feasible in 25 of
30 patients (83%). The other 5 patients had severe preoperative
visual dysfunction. The median amplitude of N75 was 2.5 µV
(range 0.8–7.7 µV) and the median latency 84 ms (57–142 ms).
The median amplitude and latency of P100 was 1.9 µV (0.5–
7.0µV) and 102 ms (75–161 ms). Of the recording channels, Oz/
A+ provide the largest number of stable VEPs (34 of 47, 72%, CI
[57%–84%]). Of the 20 patients without VEP amplitude change,
2 showed improved visual function postoperatively, 16 showed no
change and 2 developed hemianopsia. Transient VEP decrease
was observed in 3 patients, but visual function was preserved.
Permanent VEP decrease was seen in 2 patients without new
postoperative visual impairment.
Conclusions: Intraoperative VEP monitoring was feasible in all
patients without severe preoperative visual impairment. VEPs
were not sufficiently sensitive to predict visual field defects.
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Risk of rupture of small anterior communicating artery
aneurysms is similar to posterior circulation aneurysms
P. Bijlenga1, M. Jaegersberg1, A. Rogers1, B. Schatlo1,
P. Summers3, C. Ebeling2, M. Hofmann-Apitius2, J. Byrne3,
D. Rüfenacht4, K. Schaller1
1Neurosciences cliniques, Geneva, Switzerland; 2Fraunhofer
Institut Algorithmen und Wissenschaftliches Rechnen, Sankt
Augustin, Germany; 3John Radcliffe Hospital, Oxford, United
Kingdom; 4Hirslanden, Zürich, Switzerland; 5@neurIST,
Barcelona, Spain
Background and Purpose: According to the International Study
of Unruptured Intracranial Aneurysms (ISUIA), anterior circulation
(AC) aneurysms of less than 7 mm of diameter have a minimal
risk of rupture. However, it is general experience that anterior
communicating artery (AcoA) aneurysms are frequent and mostly
rupture below the size of 7 mm. The aim of the study was to
assess whether AcoA aneurysms behave differently from other
anterior circulation aneurysms.

Methods: Information about 932 patients newly diagnosed with
intracranial aneurysms between November 1st 2006 and March
31st 2012, including aneurysm status at diagnosis, its location,
size and risk factors were collected during the multicenter @
neurIST project. For each location or location and size subgroup,
the odds ratio of aneurysms being ruptured at diagnosis was
calculated.
Results: The odds ratio for aneurysms to be discovered ruptured
was significantly higher for AcoA (OR 2.1; 1.4–3.2 95% CI) and
posterior circulation(PC) than for internal carotid artery and
middle cerebral artery (OR 0.5; 0.3–0.7 95% CI). AcoA
aneurysms less than 7 mm were more frequently found ruptured
(OR 2.0; 1.3–3.0 95% CI) than anterior circulation aneurysms
with a size between 7 and 12 mm suggested by ISUIA as a
threshold indicating aggressive treatment.
Conclusion: We found that AC aneurysms are not a
homogenous group. Aneurysms between 4 and 7mm located in
AcoA or distal anterior cerebral artery present similar rupture
odds to PC aneurysms. Intervention should be recommended for
this high risk lesion group.
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STA-MCA bypass for complex MCA aneurysms:
identification of the correct cortical recipient artery
using Indocyanine green videoangiography
G.E. Esposito1, L.R. Regli1
1University Hospital Zurich, Zurich, Switzerland
Aim: Surgery of complex middle cerebral artery (MCA)
aneurysms frequently requires vessel sacrifice or prolonged
temporary occlusion. In these cases extra-to-intracranial (EC-IC)
bypass surgery is very important to preserve perfusion. A crucial
surgical step is the identification of the bypass recipient artery,
because it has to match indeed the distal territory of the involved
(permanently or temporary occluded) vessel. With this
communication we illustrate a technique for selective-targeted
EC-IC revascularization based on the use of intraoperative
microscope-integrated Indocyanine green videoangiography
(ICG-VA) technology.
Methods: The technique is founded on the analysis of
differences in the timing of filling (fluorescence) of M4 vessels
seen on serial ICG-VAs. A delayed fluorescence can be

visualized in two different situations: 1) “primarily” on a baseline
ICG-VA (without any arterial temporary occlusion), for instances
when an aneurysmal branch is stenosed/occluded or when a
turbulent flow in the aneurysm increases resistance to flow (we
define this as primary identification: see figure 1); 2) “secondarily”
after a provocative ICG-VA, namely a videoangiography
performed during temporary occlusion of the MCA branch that
has to be temporary/permanently occluded for final aneurysm
treatment (we define this as secondary identification: see figure
2). Any primary or secondary delayed fluorescence of M4
(cortical) branches during the capillary/venous phases of ICG-VA
defines an area with “delayed vascular filling”. The most suitable
cortical artery within this area can be targeted as bypass
recipient artery. A case-series of 7 consecutive patients treated
for complex MCA aneurysms via selective-targeted STA-MCA
bypass is presented.
Results: The technique for selective-targeted bypass surgery
enabled the correct identification of the recipient arteries (cortical
branches of the involved MCA segment) in all patients. The cortex
distal to the occlusion filled simultaneously with the rest of the
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peri-Sylvian fissure cortical arteries on ICG-VA performed at the
end of surgery (see figure 1B and figure 2C). All patients
underwent successful treatment of the aneurysm, including a
cortical bypass. No ischemic complications have been reported.
A favorable clinical outcome was achieved in all patients
(modified Rankin Scale at follow-up ≤ modified Rankin Scale
pre-operative).

Conclusions: The reported ICG-VA-assisted technique for
selective revascularization enables reliable and accurate
identification of the cortical recipient artery and eliminates the
risk of erroneous revascularization of a non-involved territory.
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The appropriateness of surgery for lumbar
degenerative spondylolisthesis
F. Porchet1, V. Pittet2, H.-J. Becker1, F. Steiger1, J.-P. Vader2,
A.F. Mannion1
1Schulthess Klinik, Zürich, Switzerland; 2Institute of Social
and Preventive Medicine, University of Lausanne, Lausanne,
Switzerland
Introduction: Spine surgery rates are increasing worldwide,
but there is little consensus on many indications for surgery. With
an aging population, more patients with lumbar degenerative
spondylolisthesis (LDS) will present for surgery. We developed
criteria for the appropriateness of surgery (AoS) in LDS, using
the RAND-UCLA Appropriateness Method (RAM).
Methods: The risks/benefits of treatment were summarised in a
systematic review. Clinical scenarios comprising combinations of
signs, symptoms and other clinical parameters in LDS were then
generated. The AoS for decompression only (D), decompression
with fusion (F), and decompression with instrumented fusion (IF)
for each scenario was rated on a 9-point scale by 13 international, multidisciplinary experts; AoS for each scenario was
“appropriate”, “uncertain” or “inappropriate”, based on the median
ratings and disagreement.
Results: 744 hypothetical scenarios were generated; overall,
surgery was considered appropriate in 27% (16% when
considering only F and IF), uncertain/equivocal in 41% (43%)
and inappropriate in 31% (41%). Frank disagreement was low
(7% of scenarios). For the category “back pain (LBP) only and
no instability”, experts were reticent to consider any surgery
(appropriate in only 7% of scenarios); with instability, the AoS
(most often IF) increased slightly (12%), mostly for severe
disability. For “radicular pain without LBP (± instability)“ surgery
was appropriate in 29% of the scenarios. AoS (especially IF)
was markedly reduced for all categories when psychosocial
“yellow flags” were present. Surgeons gave significantly higher
AoS ratings than physiatrists/rheumatologists (p <0.05) for most
categories.

Discussion: For the first time, a multidisciplinary/international
panel of experts has developed AoS criteria for LDS using a
validated, standard method (RAM); this should facilitate their
wide acceptance. The validity of the criteria should be further
evaluated, prospectively, in the clinical setting.
38

A functional study of reward mechanisms in feeding
behaviour
M. Läser Heubi1, C. Brandner1, N. Hadjikhani2
1
University of Lausanne, Lausanne, Switzerland;
2Harvard Medical School, Boston, United States
Aim: 16p11.2 copy number variant carriers have been
characterized by an abnormal body mass index and can be
divided in two groups. Deletion has been linked with a
predisposition of obesity and duplication with pathological low
weight. The aim of this study was to assess whether atypical
body mass index observed in 16p11.2 carriers might be correlated
to abnormal activation of the reward system during the perception
of food.
Methods: 32 participants were recruited in France. Functional
magnetic resonance imaging (fMRI) was used to compare brain
activation in regions of interest between groups (9 carriers of
16p11.2 deletion; 9 carriers of 16p11.2 duplication; 14 healthy
controls) submitted to a block design paradigm of healthy food,
unhealthy food and nonfood (plates) stimuli. During each run,
participants were invited to give an answer when an item was
repeated (one-back task).
Results: By comparison with control and duplicate groups,
only deletion carriers showed greater activation in the nucleus
accumbens, VTA and hypothalamus during the presentation
of unhealthy food stimuli compared to plates.
Conclusions: These preliminary results suggest a deregulation
of food-related reward system in 16p11.2 deletion carriers and is
manifested by an overactivity of nucleus accumbens, VTA and
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hypothalamus during the perception of high-caloric unhealthy
food. Hyperactivity of the reward system for this type of food
could be at the basis of their increased consumption leading
to obesity.
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Accurate localisation of focal epileptic activity:
Validation of high density Electric Source Imaging using
intracranial recordings
P. Megevand1, L. Spinelli1, M. Genetti1, V. Brodbeck2,
K. Schaller1, C.M. Michel1, S. Vulliemoz1, M. Seeck1
1Hôpitaux Universitaires et Faculté de Médecine, Genève,
Switzerland; 2University Hospital, Frankfurt, Switzerland
Objective: Electric source imaging (ESI) is an increasingly
validated non-invasive approach for localising the epileptogenic
focus in patients with drug-resistant epilepsy undergoing
evaluation for surgery. While ESI has been shown to be
concordant at a sub-lobar scale with the gold standards of
intracranial EEG and the resected brain volume, a direct measure
of its localisation accuracy is missing.
Methods: We performed high-density ESI of interictal spikes in
38 epileptic patients who subsequently underwent intracranial
EEG monitoring. The distances between ESI, irritative zone and
seizure onset zone were measured. In patients who underwent
epilepsy surgery, correlation with resection volume and outcome
was performed.
Results: The median distance from the ESI maximum to the
nearest intracranial electrode involved in the irritative zone was
15 mm and below 30 mm in all but one patient. The distance to
the nearest electrode involved in the seizure onset zone was
17 mm and below 35 mm in all but 6 patients. In these patients,
a discordant result could be strongly suspected from the electroclinical information. The distances from the ESI maximum to the
irritative zone and to the seizure onset zone were very strongly
correlated in individual patients, indicating that the irritative zone
is a valid surrogate for localising the seizure onset zone. There
was no difference in accuracy among patients with temporal or
extra-temporal lobe epilepsy. In the 32 patients who underwent
resective surgery, the inclusion of the ESI maximum in the
resected brain volume was associated with a favourable postoperative outcome.
Conclusion: ESI has an important role to play in defining
surgical planning both for the implantation of intracranial
electrodes and for resective surgery. In addition, other
applications of ESI in clinical and cognitive neuroscience will
benefit from this additional evidence of ESI accuracy.
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Anesthetic drugs in status epilepticus in the ICU –
risk or rescue? Results from a six-year cohort study
R. Sutter3, S. Marsch1, P. Fuhr2, P.W. Kaplan4, S. Rüegg2
1Clinic for Intensive Care Medicine, University Hospital Basel,
Basel, Switzerland; 2Division of Clinical Neurophysiology and
Neurointensive Care, Department of Neurology, University
Hospital Basel, Basel, Switzerland; 3Division of Neurosciences
Critical CAre, Department of Anesthesiology, Critical Care
Medicine and Nerorlogy, Johns Hopkins University School of
Medicine, Baltimore, United States; 4Department of Neurology,
Johns Hopkins Bayview Medical Center, Baltimore, Switzerland
Objectives: To evaluate the risks of continuously administered
i.v. anesthetic drugs on the outcome of adult patients with
status epilepticus (SE), to determine their independence from
confounders, such as etiology, severity, and duration of SE,
as well as critical medical conditions.
Methods: All ICU patients with SE from January 2005 to January
2011 at a tertiary academic medical care center were included.
Severity of SE was graded by the Status Epilepticus Severity
Score (STESS). Relative risks were calculated for the primary
outcome measures of seizure control, Glasgow Outcome Scale
at discharge, and death.
Results: Of 171 patients, 37% were treated with i.v. anesthetic
drugs. Mortality was 18%. Patients with anesthetics had a higher
proportion of infectious complications during SE (43% vs. 11%;
p <0.0001) and a significant 3.2-fold relative risk for death (RR
3.16; 95%CI 1.54–6.51) independent of possible confounders
(SE duration and severity, as well as critical medical conditions).
These associations lost significance after adjustment for SE
refractory to first-and second-line antiepileptic drugs.
Conclusion: The use of anesthetic drugs in SE was associated
with a high risk of death and a higher infection rate during SE.

These associations no longer remained after adjustment for SE
refractoriness, possibly explained by the collinearity of refractory
SE and the use of anesthetics. Our findings may affect treatment
decisions, and heighten aware¬ness of the adverse effects of
anesthetic drugs. Further studies in patients with refractory SE
randomized to polytherapy with non-anesthetic third-line AEDs
or i.v. anesthetics are needed to strengthen or refute these
associations.
41

Facial nerve motor-evoked potentials during skull
base surgery to monitor facial nerve function by the
“threshold-level” method
J. Sarnthein1, N. Hejrati1, M.C. Neidert1, A. Huber1,
N. Krayenbühl1
1
UniversitätsSpital, Zürich, Switzerland
Aim: During surgeries that put the facial nerve (FN) at risk of
injury, FN function can be continuously monitored by transcranial
FN motor evoked potentials (FNMEPs) in FN target muscles.
Despite their advantages, FNMEPs are not yet widely used.
While most authors use a 50% reduction of FNMEP response
amplitudes as a warning criterion, our approach was to keep
the response amplitude constant by increasing the stimulation
intensity and to establish a warning criterion based on the
“threshold-level” method.
Methods: We included 34 consecutives procedures involving
33 adult patients (median age 47 years) where FNMEPs were
monitored. A threshold increase >20 mA for eliciting FNMEPs in
the most reliable FN target muscle was considered a prediction
of reduced postoperative FN function and subsequently a
warning was issued to the surgeon. Pre-and early postoperative
function was documented using the House-Brackmann (HB)
grading system.
Results: FNMEP monitoring was feasible in all 34 surgeries in
at least one FN target muscle. The mentalis muscle yielded best
results. HB grade deteriorated in 17/34 patients (50%). The
warning criterion was reached in 18/34 patients (53%), which
predicted an 83% risk of HB deterioration. Sensitivity amounted
to 88% (CI 64%–99%) and specificity to 82% (CI 57%–96%).
FNMEP deterioration and deteriorated HB grade showed a high
degree of association (p <0.001). The impact of FNMEP
monitoring on surgical strategy is exemplified in one illustrative
case.
Conclusions: In surgeries that put the facial nerve at risk, the
intraoperative increase in FNMEP stimulation threshold was
closely correlated to postoperative facial nerve dysfunction.
FNMEP monitoring is a valid indicator of FN function in skull
base surgery. It should be used as an adjunct to direct electrical
FN stimulation and continuous EMG monitoring of FN target
muscles.
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Resting-state integration in the human brain:
a comparative EEG and fMRI study
A.G. Guggisberg1, J.M. Pignat1, S. Rizk1, K.O. Lovblad1,
F. Lazeyras1, A. Schnider1
1University Hospital, Geneva, Switzerland
Aims: Human brain function results from a dynamic equilibrium
between segregation into specialized modules and information
integration across brain areas. Integration occurs also at rest and
is relevant for successful task processing. However, it is unclear
how the brain transmits information at rest and how this affects
behaviour. To address these questions, we systematically
compared different types and frequencies of neural
synchronization and investigated their impact on behavioural
performance in verbal and spatial attention tasks.
Methods: A total of 35 healthy subjects and 15 patients with
ischemic stroke underwent network imaging and standardized
assessments of verbal/spatial attention performance.
Spontaneous resting-state fluctuations were recorded with EEG
and fMRI in separate sessions. Neural synchronization was
quantified as amplitude correlation of BOLD fluctuations in fMRI
recordings, and as coherence, amplitude envelope correlation,
and phase locking at delta, theta, alpha, beta, and gamma
frequency bands for EEG recordings. We then examined the
ability of these measures to predict task performance with a
Pearson correlation analysis and a support vector classification.
Results: Although all EEG measures of neural synchronization
were spatially correlated with the distribution of fMRI resting-state
networks at all frequencies, amplitude envelope correlation in
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the beta band showed the best spatial overlap. When looking at
interactions between homologous areas of both hemispheres,
task performance was linearly associated with amplitude
correlation of fMRI fluctuations and EEG beta-band amplitude
envelope correlation, but not with EEG measures of phase
locking. In contrast, when considering interactions across the
entire brain, behaviour could be predicted from the magnitude
of phase locking and lagged coherence in the EEG alpha band,
but not from amplitude correlations.
Conclusions: The double dissociation between fMRI/EEG betaband amplitude correlation and alpha-band phase locking/
coherence suggests the existence of two distinct mechanisms of
resting-state integration. Interhemispheric integration seems to
rely mainly on an alignment of amplitudes in beta and slow fMRI
frequencies. Whole-brain integration seems to be mediated
primarily by phase-locking in the alpha band. EEG and fMRI
therefore provide complementary information on resting-state
integration.

Conclusions: The effect of gaze elevation on the oVEMP is likely
to be due to tonic activation of the IO muscle in up-gaze. Our
results suggest that oVEMP amplitudes in extraocular muscles
scale proportionally to tonic muscle activity. The oVEMP recorded
in down-gaze (when the IO is inactivated, but the IR activated)
likely originates in the adjacent IR muscle.
Acknowledgements: S. M. Rosengren was supported by the
National Health and Medical Research Council of Australia. The
study was supported by the Neuro-Otology Society of Australia,
the Swiss National Science Foundation, the Betty and David
Koetser Foundation for Brain Research and the Zurich Center for
Integrative Human Physiology (University of Zurich).
Reference: Rosengren SM, Colebatch JG, Straumann D, Weber
KP. Why do oVEMPs become larger when you look up?
Explaining the effect of gaze elevation on the ocular vestibular
evoked myogenic potential. Clin Neurophysiol. 2012 Nov 20 [Epub
ahead of print].
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“Sub-threshold” TMS consistently excites corticospinal
motor neurons
M. Bedulli1, M. Kaoumi1, D. Benninger1
1
Service de Neurologie, Département des Neurosciences
Cliniques, Centre Hospitalier Universitaire Vaudois, Lausanne,
Switzerland
Background/ Aim: The Triple Stimulation Technique (TST) has
proven the potential of TMS to achieve depolarization of all
cortical and spinal motor neurons of a target muscle and its utility
in a more precise quantification of the corticospinal conduction
(Magistris MR et al., 1998). Here we investigated with the TST
whether conventional “sub-threshold” TMS excites the corticospinal motor neurons.
Methods: In 10 right-handed young healthy participants resting
and active motor thresholds (rMT and aMT) were assessed by
the adaptive method (Groppa S et al., 2012) with TMS alone and
by using the TST. We investigated motor potentials evoked by
TMS alone and with the TST of the right first dorsal interosseus
(FDI) muscle at sub-threshold intensity (80% rMT as determined
with TMS).
Results: Both active and resting MTs were significantly lower
when assessed with the TST than with TMS alone, and active
MT was significantly lower than the rMT, in both methods. TST
consistently demonstrated MEPs at sub-threshold stimulation
intensity, which could not be shown with TMS alone.
Conclusions: The TST provides evidence for lower motor cortex
threshold levels than determined by conventional method, also as
motor potentials proving depolarization of corticospinal motor
neurons are evoked at conventionally considered “sub-threshold”
TMS intensities. This needs to be taken into account in
conditioning stimulation paradigms.

Outcome in patients with low NIHSS score despite
central vessel occlusion: single center retrospective
comparison of conservative treatment and thrombolysis
M.R. Heldner1, S. Jung1, Ch. Zubler2, A. Weck1, P. Mordasini2,
M.L. Mono1, Ch Ozdoba2, R. Lüdi1, M. El-Koussy2, H.P. Mattle1,
G. Schroth [2], M. Arnold1, J Gralla2, U. Fischer1
1Department of Neurology, Inselspital, University Hospital
Bern and University of Bern, Bern, Switzerland; 2Department
of Diagnostic and Interventional Neuroradiology, Inselspital,
University Hospital Bern and University of Bern, Bern,
Switzerland
Aim: There is a controversy on thrombolysis in patients with
minor neurological deficits despite persistent vessel occlusion
on multimodal imaging. This study compared clinical course and
outcome in thrombolysed patients (TPs) and non thrombolysed
patients (nonTPs) with low NIHSS scores and central vessel
occlusion.
Methods: From January 2004 to June 2012 3517 patients with
acute ischemic stroke or TIA were treated in our emergency
department. 70 patients had occlusions of the internal carotid or
the main stem of the middle cerebral artery with baseline NIHSS
scores ≤5. 39/56% were treated conservatively, 31/44% were
thrombolysed (intravenously, endovascularly or both).
Results: Successful recanalisation (TIMI 2-3) on MR- or
CT-arteriography at 24 hours was more often observed in TPs
than in nonTPs (82.8% vs. 9.1%, p <0.0001). Neurological
deterioration (increase of NIHSS score ≥1 compared to baseline)
was observed in 25% of nonTPs versus 6.9% of TPs after
24 hours (p <0.0001), in 32.4% respectively 10% at hospital
discharge (p <0.0001), and in 51.5% respectively 19.4% at
3 months (p <0.0001). Symptomatic intracerebral hemorrhage
occurred in one TP and in none of nonTPs. TPs tended to have
better outcomes at 3 months than nonTPs (mRS 0–2: 87.1% vs.
69.4%, p = 0.084) but comparable survival rates (91.7% vs. 93.5%).
Conclusion: Half of nonTPs with mild deficits and central vessel
occlusion deteriorated within 3 months compared to 1/ 5 thrombolysed patients. TPs had similar complications rates. These data
suggest, that thrombolysis is safe in these patients. Randomized
trials in patients with central vessel occlusions and mild or rapidly
improving symptoms are needed.
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Why do oVEMPs become larger when you look up?
Explaining the effect of gaze elevation on the ocular
vestibular evoked myogenic potential (oVEMP)
S.M. Rosengren1,2, J.G. Colebatch3, D. Straumann1, K.P. Weber1,4
1
Department of Neurology, University Hospital Zürich, Zürich,
Switzerland; 2Department of Neurology, Royal Prince Alfred
Hospital, Sydney, Australia; 3Prince of Wales Hospital, Sydney,
Australia; 4Department of Ophthalmology, University Hospital
Zürich, Zürich, Switzerland
Aim: The ocular vestibular evoked myogenic potential (oVEMP)
is a vestibular reflex recorded from the inferior oblique (IO)
muscles, which increases in amplitude during eye elevation. The
goal of the study was to investigate whether this effect is due to
the movement of the IO muscle closer to the recording electrode
or to increased tonic IO activity in up-gaze.
Methods: In order to test the effect of muscle displacement, we
simulated an IO muscle movement by holding gaze constant in
up-gaze and moving the electrodes away from the muscle.
We compared oVEMPs recorded at 24° up and down to those
recorded with increasing electrode distance from the eyes.
oVEMPs were recorded in ten healthy subjects using bursts of
skull vibration.
Results: oVEMP amplitude decreased more with decreasing
gaze elevation (9 μV from 24º up to neutral) than with increasing
electrode distance (2.7 μV from baseline to 6.4 mm; P <0.005).
The oVEMP recorded with gaze 24º down had delayed latency
(by 4.5 ms).
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Functional connectivity of Broca’s region – symptomspecific changes in formal thought disorder (FTD)
in schizophrenia
K.F. Laimboeck1, K. Jann1, S. Walther1, A. Federspiel1, R. Wiest2,
W. Strik1, H. Horn1
1University Hospital of Psychiatry Bern, Bern, Switzerland;
2Institute of Diagnostic and Interventional Neuroradiology,
Inselspital Bern, Switzerland, Bern, Switzerland
Introduction: Decreased connectivity in functional networks
has been described in schizophrenia. Our group recently
demonstrated specific changes within the left language network
in formal thought disorder (FTD). In the present study we further
investigated the symptom-specific changes in functional
connectivity of the frontal component of this network. We
hypothesized functional connectivity would be decreased in
FTD and expected more pronounced changes for BA 45 than
for BA 44.
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Methods: 17 schizophrenic patients and 18 matched HC (all
right-handed) absolved a silent reading task during BOLD fMRI.
Patients were categorized according their scores in the Scale for
the assessment of thought, language, and communication (TLC)
as FTD or non-FTD. The frontal component of the language
system in schizophrenic patients was determined in our previous
work by Independent Component Analysis (ICA). We separated
this region in BA44 and BA45 according the Broadmann Atlas
implemented in BVQX. We used the signal time courses of these
seed regions as independent predictors in a general linear model.
The resulting functional networks in FTD and nFTD patients were
compared using unpaired t-tests (p <0.05; two-sided, cluster size
corrected). Signal time courses of seeds and connected clusters
were correlated with each other in both patient groups and HC
using an in-house MATLAB script. Symptom-relatedness of
altered connectivity was evaluated by the calculation of spearman’s Rank-correlation of ROI-to-ROI-connectivity and TLCscores.
Results: Contrary to our hypothesis in FTD patients showed
higher funcional connectivty of Broca’s region than nFTD patients
and HC. These changes were more pronounced for BA 45 than
for BA 44. In this analysis increased connectivity of BA45 and
the TPJ correlated with symptom severity in FTD patients.
Correlations of increased connectivity with symptom severity
were also apparent for Heschl’s gyrus, the precuneus, the
caudate nucleus and the ACC. Further research is nedded to
understand the involvement of these regions in FTD in
schizophrenia.
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Glutathione deficit affects white matter integrity
in prefrontal cortex and impairs brain connectivity
in schizophrenia
A. Monin1, P.S. Baumann2, A. Griffa3, L. Xin4, R. Mekle5,
M. Fournier1, C Butticaz1, M. Klaey1, J.-H. Cabungcal1,
P. Steullet1, C. Ferrari1, M. Cuenod1, R Gruetter6, J.-P. Thiran [7],
P. Hagmann7, P. Conus2, K.Q. Do1
1Center for Psychiatric Neuroscience, Department of Psychiatry
(CHUV), Prilly-Lausanne, Switzerland; 2Service of General
Psychiatry, Department of Psychiatry (CHUV), Prilly-Lausanne,
Switzerland; 3Signal Processing Laboratory (EPFL), Lausanne,
Switzerland; 4Laboratory for Functional and Metabolic Imaging
(EPFL), Lausanne, Switzerland; 5Physikalisch-Technische
Bundesanstalt, Berlin, Germany; 6Laboratory for Functional and
Metabolic Imaging (EPFL), Department of Radiology (CHUV),
Lausanne, Switzerland; 7Signal Processing Laboratory (EPFL),
Department of Radiology (CHUV), Lausanne, Switzerland
Schizophrenia pathophysiology involves neural dysconnectivity
between the prefrontal cortex and posterior areas, likely related
to oligodendrocyte and myelin impairments. Moreover, redox
dysregulation induced by a glutathione synthesis deficit has been
reported in the disease. As oligodendrocytes are highly
vulnerable to oxidative stress, we investigated the interplay
between glutathione levels and myelin in prefrontal cortex.
In control subjects, multimodal magnetic resonance imaging
revealed a positive correlation between glutathione levels in the
anterior cingulate cortex and both white matter integrity (Pearson
correlation r = 0.52, p = 0.01) and functional connectivity of
the cingulum bundle (Pearson correlation r = 0.47, p = 0.02).
This correlation was disrupted in early psychosis patients. To
substantiate the relationship between glutathione and myelin, we
investigated myelin-associated proteins in mice with genetically
impaired glutathione synthesis. Immunoreactivity of myelin
markers was decreased by –44% in their anterior cingulate cortex
at peripubertal age. At molecular level, a glutathione deficit
induced by siRNA toward glutamate-cysteine-ligase catalytic
subunit (GCLC: key glutathione synthesis enzyme) reduced
oligodendrocyte progenitor cell proliferation by –26%. The latter
was mediated by an increase of Fyn kinase activity. Consistently,
fibroblasts of patients having impaired glutathione synthesis
presented an abnormal regulation of Fyn expression in response
to oxidative stress. All together, these data indicate a critical role
of glutathione and redox dysregulation in myelination processes
and white matter tract maturation in the prefrontal cortex of rodent
and human, a mechanism disrupted in schizophrenia.
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Impact of objective sleep disturbances and cortisol
awakening response on postpartum depression,
parenting stress and bonding
T. Mikoteit1, S. Brand1, A. Riecher-Rössler2,
E. Holsboer-Trachsler1, M. Hatzinger3
1Psychiatric Hospital of the University of Basel, Center for
Affective-, Stress- and Sleep disorders, Basel, Switzerland;
2Psychiatric Hospital of the University of Basel, Center for
Gender Research and Early Detection, Basel, Switzerland;
3
Psychiatric Services Solothurn, Department of Adult Psychiatry,
Solothurn, Switzerland
Objectives: Poor sleep and exhaustion are common complaints
in women suffering from postpartum depression (PPD). Sleep
disturbances can be due to nocturnal child care; however it can
also be a key symptom of depression itself. Moreover, both
depression and poor sleep may impair mothers’ coping with
parenting, as reflected by subjective parenting stress or
difficulties in postpartum bonding. The aim of the present study
was to elucidate the relevance of poor sleep to PPD and
parenting performance. We related actigraphic sleep data to
measures of neuroendocrinological stress response, subjective
parenting stress and postpartum bonding in PPD.
Methods: Twenty-four mothers (mean age: 32.0 ± 4.7 years),
suffering from a depressive episode during the first year after
parturition (6.4 ± 3.6 month p.p.), took part in the study.
Depression was rated by Hamilton Depression Rating Scale
(HDRS). Parenting stress and postpartum bonding were
examined by self-rating questionnaires. Moreover, sleep was
assessed by means of actigraphy and sleep logs during seven
consecutive nights. Cortisol awakening response (CAR) was
assessed by standardized saliva sampling (0, 10, 20, and 30 min)
after awakening in the morning.
Results: Low total sleep time (TST) was correlated with
increased HDRS scores (r = -.48; p < .05) and increased
parenting stress (r = -.55; p < .05). Postpartum bonding was
not associated to severity of depression, however, postpartum
bonding was the better, the more time mothers spent in bed
(r = -.55; p < .05). CAR did neither correlate with severity of
depression nor with parenting stress. However, patients with
recurrent depressive episodes had higher CAR than those with
first time episode (p < .05). CAR (AUC netto) varied as a function
of actigraphically measured waketime after sleep onset (WASO;
r = .59; p < .005) and of the number of awakenings (r = .47;
p < .05). A subgroup of patients with high WASO and high CAR
had higher HDRS than a subgroup with low WASO and low CAR
(p < .05).
Discussion: In PPD poor sleep should be recognized as key
symptom, as low TST is related to more severe depression.
Furthermore, mothers with poor sleep report more parenting
stress and more problems with postpartum bonding. CAR (AUC
netto) does rather reflect proneness to depression than severity
of the actual episode.Increased sleep fragmentation and
WASO can be a risk factor for those mothers whose
neuroendocrinological stress response system is hyperactive.
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Metabolic signature of reactivity to oxidative stress
as biomarkers in early psychosis
M. Fournier1, A. Monin1, C. Ferrari1, P. S. Baumann2, H. Moser1,
A. Polari1, T Teichmann1, K. Pappan3, J. Wulff3, M. Cuenod1,
P. Conus2, K.Q. Do1
1Unit for Research in Schizophrenia, Center for Psychiatric
Neuroscience, Department of Psychiatry, Lausanne University
Hospital (CHUV), Lausanne, Switzerland; 2Service of General
Psychiatry, Department of Psychiatry, Lausanne University
Hospital (CHUV), Lausanne, Switzerland; 3Metabolon, Inc.,
Durham, United States
Aim: It remains unclear whether metabolic biomarkers reported
in schizophrenia provide actual hints of underlying pathophysiological mechanisms. As redox dysregulation is regarded as
a hub for environmental and genetic factors in schizophrenia (1),
the present study was undertaken to clarify whether the
metabolic anomalies associated with the disease reflect an
adaptation to oxidative stress. Genetics supports the role of
the redox system in schizophrenia pathology as the two genes
coding the rate limiting enzyme for GSH synthesis (GCLC,
GCLM, the catalytic and modulatory subunits of the glutamate
cysteine ligase) are associated with the disease (2,3). We
showed that polymorphisms GCLC that are disease risk factors
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lead to lowered GSH content in skin-derived fibroblasts after an
oxidative stress (3). Therefore, we used fibroblasts from control
individuals and early psychosis patients (EP), with or without
impaired redox regulation and challenged the cells with oxidative
stress.
Method: A global profiling study was done on a metabolomic
platform. To characterize the response to oxidative stress, we
compared metabolic profiles of fibroblasts treated either with
vehicle or with t-BHQ, an inducer of oxidative stress.
Results: Apart from the anti-oxidant response, the stress
induced an increase of fatty acid levels, a decrease of lysolipid
levels and led to adaptations of arginine metabolism in fibroblasts
from healthy controls. Regulation of these pathways was
disrupted in EP patients. Additionally, fibroblasts from patients
showed altered levels of neurotransmitter-related metabolites in
basal conditions and disrupted collagen/extracellular matrix
metabolism after oxidative stress.
Conclusions: This study highlights aberrations in the metabolic
response to oxidative stress in fibroblasts from EP patients.
The metabolisms of lipid, arginine and collagen were affected,
indicating impairments beyond the redox system. Plasma
membrane and extracellular matrix, two regulators of neuronal
activity and plasticity, appeared as particularly susceptible to
oxidative stress and thus provide hints for further pathophysiological understanding of the early stage of the disease.
The metabolic signature of reactivity to oxidative stress may
therefore provide early markers of psychosis.
1. Do KQ. et al. Curr Op Neurob. 2009;19:220.
2. Tosic M. et al. Am J Hum Genet. 2006;79:586.
3. Gysin R. et al. PNAS. 2007;104:16621.
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Neural substrates of verbal association patterns
and cognitive flexibility in mood disorders
C. Piguet1, M. Desseilles3, Y. Cojan1, V. Sterpenich1,
A. Dayer2, G. Bertschy4, P. Vuilleumier1
1Faculty of Medicine, University of Geneva, Geneva, Switzerland;
2Geneva University Hospital, Geneva, Switzerland; 3Clyclotron
Research Center, University of Liège, Liège, Belgium;
4Psychiatry Department, Strasbourg University Hospital,
Strasbourg, France
Thoughts disorders are frequent in mood disorders – including
both excessive and defective components that range from mental
slowing, through ruminations to crowded thoughts or flight of
ideas. These clinical symptoms point to anomalies in cognitive
processes underlying the generation and regulation of
associative thinking, which appears narrower in depression and
broader in positive states. However, the neural substrates of
these variations are not known.
We used a free word association task during fMRI to explore
verbal associative patterns in a group of 32 mood disorders
patients (all states) and 31 matched controls. Subjects were
presented with positive, negative, or neutral words, and asked
to produce the 2 words that first came to their mind (close
association condition, production process), or 2 words that had
nothing to do with the stimuli (remote association condition,
inhibition process).
Patients produced fewer typical words than control for the close
condition, but more typical words for the remote condition.
Emotional words elicited fewer typical words. Both associative
conditions activated semantic and attentional fronto-parietal
networks, larger for controls than patients. Greater activations
were found for controls than patients in the close associations
condition for basal ganglia and middle frontal gyrus, while remote
associations activated visual areas, precuneus and right inferior/
middle frontal gyrus. In contrast, only patients activated left
fusiform gyrus, hippocampus/para-hippocampus and medial PFC
for emotional stimuli.
We conclude that mood disorders may impair automated
associative processes (word production), but promote more
unique patterns through an activation of memory and self-related
areas, as reflected by lower typicality in word associations.
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Rapid tranquilization of severely agitated patients with
schizophrenia spectrum disorders: a naturalistic, raterblinded, randomized controlled study with oral haloperidol,
risperidone, and olanzapine
S. Walther1, F. Moggi1, H. Horn1, K. Moskvitin1, N. Maier1,
C. Abderhalden1, W. Strik1, T.J. Müller1
1
University Hospital of Psychiatry, Bern, Switzerland;
2Dept. of Psychology, Fribourg, Switzerland
Aims: Agitation is a major problem in acute schizophrenia
requiring rapid onset of antipsychotic drug action. Only a few
studies have tested antipsychotic agents in severely agitated
patients, mainly due to legal issues. Furthermore, most studies
were limited to the first 24 hours. We aimed to investigate the
efficacy of oral haloperidol, risperidone, and olanzapine in
reducing psychotic agitation in severely agitated patients with
schizophrenia or schizophreniform or schizoaffective disorder
over 96 hours using a prospective, randomized, rater-blinded,
controlled design within a naturalistic treatment regimen.
Methods: In total, 43 severely agitated patients at acute care
psychiatric units were enrolled. Participants were randomly
assigned to receive either daily haloperidol 15 mg, olanzapine
20 mg, or risperidone 2–6 mg over 5 days. Positive and Negative
Syndrome Scale psychotic agitation (PANSS-PAS) subscore was
the primary outcome variable. A mixed model analyses was
applied.
Results: All drugs were effective for rapid tranquillization within
2 hours. Over 5 days, the course differed between agents
(p <0.001) but none was superior. Dropouts occurred only in the
risperidone and olanzapine groups. Men responded better to
treatment than women during the initial 2 hours (p = 0.046) as
well as over the 5 day course (p <0.001). No difference between
drug groups was observed regarding diazepam or biperiden use.
Conclusions: Oral haloperidol, risperidone, and olanzapine
seem to be suitable for treating acute severe psychotic agitation
in schizophrenia spectrum disorders. Response to oral
antipsychotics demonstrated a gender effect with poorer outcome
in women throughout the study.
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Supplementary motor area (SMA) volume correlates with
psychotic symptoms associated with dysregulation of the
motor system. A voxel-based morphometry (VBM) study
K. Stegmayer1, H. Horn1, A. Federspiel1, N. Razavi1, W. Strik1,
R. Wiest2, S. Walther1
1Department of Psychiatric Neurophysiology Bern, University
hospital of Psychiatry, Bern, Switzerland; 2Department of
Neuroradiology, University hospital Bern, Bern, Switzerland
Introduction: Investigations on grey matter in schizophrenia
revealed substantial heterogeneity across studies. Differences
in methodology and variance in schizophrenia symptom patterns
may contribute to inconsistent findings. Recently, a psychopathology scale (Bern Psychopathology Scale, BPS) for the
assessment of System-Specific Psychotic Symptoms has been
proposed. The authors defined three symptom domains which
were matched on three candidate brain circuitries, namely the
language, the limbic and the motor system.
The aim of the present study was to investigate whether a patient
subgroup with prevalent symptoms of motor dysregulation would
show structural neuronal differences of the motor system.
Method: 32 right-handed patients with schizophrenia and a
control group of 32 healthy individuals matched pair-wise for
gender and age underwent structural imaging at a 3T MRI
scanner. Patients with schizophrenia were assessed with a
psychopathology scale (BPS). Items of the BPS-subscale
attribute to the motor system comprise symptoms such as
spontaneous movements, spontaneous rest, velocity, and motor
drive. A global score in the BPS assesses the severity of the
motor symptoms, ranging from –3 to +3, while zero defines
patients without motor symptoms. Whole brain voxel-based
morphometry (VBM) was compared between patients with
different symptoms of motor dysregulation. The central group
comparisons were performed using a One way ANOVA analysis.
Results: Patients without motor symptoms and prevalent positive
motor symptoms (related to exitation) and those with prevalent
negative motor symptoms (related to inhibition) have been
compared. Patients with prevalent motor inhibition revealed
decreased grey matter volume in the right SMA compared to
patients with motor excitation and patients without motor
symptoms. No significant correlations were found between grey
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or white matter volume with number of episodes, duration of
illness, and medical treatment.
Discussion: Decreased grey matter volume in the right SMA
was associated with prevalent symptoms in the domain of motor
dysregulation in schizophrenia patients. The SMA is an important
region of the motor system, and was repeatedly found to be
involved in motor sequencing. The present results support the
hypothesis that specific clinical symptoms can be matched to
brain systems, and allow identifying patient subgroups with
structural abnormalities in the motor network.
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Age at stroke and persisting neurological impairments
influence cognitive outcome in children after arterial
ischemic stroke
M. Studer1, E. Boltshauser2, A. Capone Mori3, A.N. Datta4,
J. Fluss5, D. Gubser Mercati6, A. Hackenberg2, E. Keller7,
O. Maier8, J.-P. Marcoz9, G.-P. Ramelli10, C. Poloni11, R. Schmid12,
T. Schmitt-Mechelke13, T. Heinks1, M. Steinlin1
1
University Children’s Hospital Bern, Bern, Switzerland;
2
University Children’s Hospital Zürich, Zürich, Switzerland;
3Children’s Hospital Aarau, Aarau, Switzerland; 4University
Children’s Hospital Basel, Basel, Switzerland; 5University
Children’s Hospital Genf, Genf, Switzerland; 6Children’s Hospital
Neuchâtel, Neuchâtel, Switzerland; 7Children’s Hospital Chur,
Chur, Switzerland; 8Children’s Hospital St. Gallen, St. Gallen,
Switzerland; 9Children’s Hospital Sion, Sion, Switzerland;
10
Children’s Hospital Bellinzona, Bellinzona, Switzerland;
11
University Children’s Hospital Lausanne, Lausanne,
Switzerland; 12Children’s Hospital Winterthur, Winterthur,
Switzerland; 13Children’s Hospital Luzern, Luzern, Switzerland
Aims: The purpose of this study was to examine the influence of
age at arterial ischemic stroke (AIS) and persisting neurological
impairment (PNI) on cognitive outcome in a population based
group of 91 children after pediatric AIS.
Methods and Subjects: Data was obtained prospectively from
the Swiss Neuropediatric Stroke Registry. Children aged 1 month
to 16 years at event of AIS underwent cognitive follow-up
examination with an age appropriate developmental/intelligence
test around 24 months after the insult. Patients were stratified by
age at stroke into four age groups, based on timing of cerebral
growth spurts: Early childhood (0–2 years, n = 24), preschool
(3–5 years, n = 20), middle childhood (6–9 years, n = 20), late
childhood (10–16 years, n = 27). Patients were also stratified by
their neurological symptoms at the follow-up examination (none:
38.4 %; minimal, daily life not compromised: 26.7%; marked, with
functional impairment: 34.9%). A two-factor analysis of variance
(two-way ANOVA) was performed to study the influence of age
at stroke as well as PNI on cognitive outcome.
Results: The two-way ANOVA revealed significant main effects
for both factors age at stroke (p < .05) and PNI (p < .01) on
cognitive outcome, but no interaction effect. Post-hoc
comparisons showed that cognitive outcome in the early
childhood group was significantly worse than cognitive outcome
in the late childhood group and that children with marked PNI
showed a significantly worse cognitive performance than children
without neurological impairments.
Conclusions: The results of this study revealed that age at
stroke and PNI did significantly influence cognitive outcome
without any interaction effect between those factors. While the
compromising influence of young age at injury was already
described in the early vulnerability thesis which implies a
devastating effect of an early brain injury on cognitive outcome,
clinicians should also consider the influence of PNI and be aware
that neurological impairments not only impact functional but also
impact cognitive outcome due to handicaps in finemotor and
speed dependent tasks. Furthermore, all children after AIS
should regularly be tested in neuropsychological check-ups to
detect cognitive, social or emotional sequelae in continuing
development to initiate appropriate interventions and school
adjustments as early as possible.

54

Hippocampal volume is associated with learning
and memory performance in children
I. Mürner-Lavanchy*a,b,d, B. Ritter*a,d, C. Weisstanner*b,
M. Steinlin*a,d, W. Perrig*c,d and R. Everts*a,b,d
a
Division of Neuropaediatrics, Development and Rehabilitation,
Children’s University Hospital, Bern, Switzerland; bInstitute
of Diagnostic and Interventional Neuroradiology, University
Hospital, Bern, Switzerland; cInstitute of Psychology, University of
Bern, Switzerland; dCenter for Cognition, Learning and Memory,
University of Bern, Switzerland
Background: In children and adolescents, larger hippocampal
volume has been associated with better everyday memory
performance [1]. Other studies suggest that smaller hippocampal
volume is related to better memory performance [2, 3]. Studies
including different memory measures find mixed results
depending on the memory domain in question [3]. Consequently,
this study examines the relationship between hippocampal
volume and memory functions as well as possible influencing
factors.
Methods: 33 very preterm born and/or very low birth weight
(VPT/VLBW) children and 33 same-aged controls (7–12 years
old) underwent neuropsychological assessment of short-term
memory, working memory, episodic learning and general
intelligence. Anatomical images were acquired by means of MRI.
Hippocampi (HC) were segmented manually using MRIcron.
Ratios were computed to account for children’s total brain
volumes [(HC volume cm3/total brain volume cm3)*1000].
Results: Mean HC volume was constantly larger in controls than
in VPT/VLBW children, although the difference did not reach
significance. Right HC volume was significantly larger (M = 1.34,
SD = 0.26) than left HC volume in both groups (M = 1.31, SD =
0.27), p <.001). In the total group, hippocampal volume correlated
positively with visual learning (MLT pattern learning, left HC r =
.214, p = .043; right HC r = .210, p = .047) and visual recall (Rey
Figure recall, right HC r = .243, p = .026). These results varied by
gender. In girls, left HC volume was positively correlated with
verbal and visual learning (MLT story learning r = .306, p = .037;
MLT pattern learning r = .288, p = .044). A negative correlation
occurred in girls between right HC volume and auditory and
visual short-term memory (WISC digit span r = -.394, p = .009;
Corsi block-tapping r = -.318, p = .029) and left HC volume and
everyday working memory (r = -.307, p = .036). In boys, right HC
volume correlated positively with visual recall (Rey figure recall
r = .379, p = .019).
Conclusions: These results indicate a significant structurefunction relationship between hippocampal volume and episodic
learning in VPT/VLBW and control children aged 7–12 years.
However, the direction of the relationship between HC volume
and memory performance varies by gender and by memory
domain.
1 Isaacs,E., et al. Pediatr Res. 2000;47:713. 2 Sowell E.R., et al.
J Int Neuropsychol Soc. 2001;7:312. 3 Giménez M., et al.
Neuroimage. 2004;23:869.
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Longitudinal neurodevelopmental evolution in children
with severe non-progressive encephalopathy
U. Antonini1, E.A. Soldini2, V. D’Apuzzo3, R. Brunner4,
G.P. Ramelli5
1Institute Provvida Madre, Balerna, Switzerland; 2Researcher,
Department of Business and Social Sciences, University of
Applied Sciences and Arts of Southern Switzerland, Manno,
Switzerland; 3Pediatrician, Mendrisio, Switzerland; 4Pediatric
Orthopedic Department, University Children’s Hospital, Basel,
Switzerland; 5Department of Pediatrics, Ospedale San Giovanni,
Bellinzona, Switzerland
Aim: The aim of this study was to evaluate the longitudinal
neurodevelopmental evolution in children with severe nonprogressive encephalopathy.
Methods: Between 1984 and 2005, 17 patients diagnosed with
severe non-progressive encephalopathy under the care of the
Institute Provvida Madre underwent neurodevelopmental
evaluation on an annual basis for at least 5 consecutive years
using the Munich Functional Developmental Diagnostics test.
The severity of each patient’s encephalopathy was assessed
using the Capacity Profile (CAP). Longitudinal development
trends were assessed by means of linear regression analysis,
while the degree of discontinuity of the development trajectories
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was quantified using the Mean Absolute Deviation from Perfect
Linear Development (MADPLD).
Results: We found that patients with severe non-progressive
encephalopathy showed, on average, a linear maturation of 1.5
to 2.5 months per year, irrespective of the neurodevelopmental
area considered. Nevertheless, we also discovered that the
development trajectories could be discontinuous. Indeed, a given
child can show no development at all for many years and then
suddenly encounter a “development jump”, especially in the active
language and autonomy areas. However, the long-term
development linearity hypothesis seemed to hold true in our
study.
Conclusions: The main findings of this study are important for
physicians to form prognoses, counsel effectively and appropriately target therapeutic interventions. In this perspective, there
is a strong need to collect long-term repeated follow-up data
concerning this group of infants in order to reinforce the findings
presented. In fact, these results should be considered as a
starting point for further research because they are based on a
limited number of patients and more data are needed to confirm
the findings.
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SCN1A mutations in a population of children
with status epilepticus
Christian M Korff1, Sébastien Lebon2, Gianpaolo Ramelli3,
Alexandre Datta4, Danielle Gubser-Mercati5, Oliver Maier6,
Christophe Combescure7, Maria Isabel Rodriguez8,
Margitta Seeck9, Eliane Roulet-Perez2, François Le Gal10
1
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4
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Geneva; 8Clinical research Platform, Children’s Hospital, HUG,
Geneva; 9Epilepsy and EEG Unit, HUG, Geneva; 10Genetic
Medicine, HUG, Geneva
Aims: Status epilepticus (SE) may present as an isolated
episode in normal infants during a febrile illness, or repeatedly in
severe epileptic syndromes of infancy, with which the differential
diagnosis is difficult initially. Abnormalities on the gene that
encodes SCN1A, are frequently found in various epilepsy
syndromes that share a propensity for SE. The objective of this
study was to know if SCN1A mutations predispose certain
children to develop SE.
Methods: Swiss multicenter case-control study. Children, who
presented with at least one episode of SE between 1 month and
16 years, were tested for SCN1A mutations. Their results were
compared to those of children with short seizures only, after a
minimal follow-up of 2.5 years. To detect any partial or complete
deletion/duplication on SCN1A, multiplex ligation-dependent
probe amplification was performed. Prescreening for potential
DNA point mutations was carried out by high-resolution melting
curve analysis (HRMCA). SCN1A was divided into 40 fragments.
DNA from patients was tested in parallel and normalized
temperature-shifted difference plots were compared between
samples. Fragments showing abnormal HRMCA profiles were
amplified by PCR. Direct sequencing of the purified products
was performed and further analyzed on capillary electrophoresis
using primers designed to cover all exons and their flanking
sequences. Blood samples from the parents of children with
abnormal genetic results were also analyzed to check for
potential heritability. Epilepsy syndrome diagnoses were made
according to established clinical criteria.
Results: 109 children were included, 71 with SE (Group A) and
38 without SE (Group B). SCN1A mutations were found in 12
(16.9%) patients of group A and in 3 (7.9%) patients of group B
(p = 0.25). In group A, the median age at first SE was 8 months
for children with Dravet syndrome (DS), and 41 months for those
with another diagnostic (p <0.001). All children with DS (10/10,
100%) had at least one SE recurrence, in a mean interval of
2 months after the initial episode, whereas only 25/61 (41%) of
those with another diagnosis had presented more than one SE
episode at the time of inclusion (p = 0.005). Among the
26 patients aged less than 18 months at the time of their initial
SE episode, the risk of having DS was higher in those who had
2 episodes than in those with a single SE event (56.3% (95% CI
29.9–80.21) vs 0.0% (95% CI 0.0–30.8), p = 0.005).
Conclusions: SCN1A mutations are found in almost 17%
patients with SE. However, our results suggest that SCN1A may
not per se explain a propensity for SE. Children with DS present

their initial SE episode earlier than those with another epilepsy
diagnosis, and all recur in a short interval. This suggests that one
can wait for a second SE event before testing SCN1A in children
suspect of having DS. Finally, the presence of SCN1A mutations
is unlikely if the initial SE occurs after 18 months.
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White matter repair and functional recovery after
intra-arterial delivery of human NPC in rodent
neonatal hypoxia-ischemia
T. Smith2, L. Chicha1, S. Rosenblum2, R. Guzman1
1
Neurochirurgische Klinik & Brain Ischemia and Regeneration
Group, Basel, BS, Switzerland; 2Department of Neurosurgery,
Stanford, CA, United States
Aims: Early white matter damages are a hallmark of neonatal
hypoxia-ischemia (HI) and cerebral palsy (CP), the most common
cause for persisting sensory-motor, cognitive and learning deficits
in the developing child. Preclinical studies have evaluated the
effects of stem cell transplantation on endogenous repair
mechanisms such as neurogenesis or immunomodulation,
however the specific impact of cell treatment on myelination in
the developing brain has not been fully characterized. Using a
neonatal rat HI model4, we investigated the effect of human
embryonic stem cell-derived neural progenitor cell (NPC)
transplantation on myelination and functional recovery.
Methods: Male rats underwent left carotid artery ligation followed
by hypoxia on post-natal day 7 (P7). On P10, neonates were
intra-arterially injected with NPC expressing a luciferase-eGFP
reporter system or saline control. In vivo bioluminescence images
(BLI) were obtained between 1 and 10 days after injection. NPC
survival and differentiation was evaluated by
immunohistochemistry and myelination was monitored using luxol
fast blue (LFB) and myelin basic protein (MBP) stainings 10 and
30 days post-treatment. RT-qPCR was performed on stroked
hemispheres in NPC- and saline-treated groups. Functional
recovery was assessed using the elevated plus maze (EPM) and
novel object recognition (NOR) at P40.
Results: BLI demonstrated homing of NPC to the stroked
hemisphere and histology further confirmed their localization to
the corpus callosum and cortex at 3, 10 and 30 days after treatment. LFB and MBP staining demonstrated greater myelination in
the corpus callosum (p = 0.022,p = 0.049) and the striatum (p =
0.017, p = 0.001) at 10 and 30 days after cell-treatment. Increased
expression of transcripts specific for myelination (NRG2,GDNF),
cell proliferation (p53,Stat3) and immunomodulation (IL10) were
observed in the stroked hemisphere of cell-treated animals.
Neonates transplanted with NPC demonstrated better
performance on EPM (p = 0.050) and NOR (p = 0.016).
Conclusions: Intra-arterial NPC delivery following HI in neonatal
rats resulted in early NPC homing and maintenance to the injured
brain. Behavioral performance suggests reduced levels of anxiety
and improved working memory in cell-treated animals. Although
stem cell therapy is already accepted as a promising therapeutic
approach for children with HI injuries, we here suggest that one
potential mechanism of action is the functional repair of white
matter tracts.
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Assessment of neoplastic and metastatic brain lesions
with high-resolution magnetization transfer imaging
M. Garcia1, M. Gloor2, O. Bieri2, D. Cordier3, E.W. Radue4,
C. Stippich1
1Department of Diagnostic & Interventional Neuroradiology,
Clinic of Radiology & Nuclear Medicine, University of Basel
Hospital, Basel, Switzerland; 2Division of Radiological Physics,
Department of Medical Radiology, University of Basel Hospital,
Basel, Switzerland; 3Department of Neurosurgery, University of
Basel Hospital, Basel, Switzerland; 4Medical Imaging Analysis
Center, University of Basel Hospital, Basel, Switzerland
Aims: Although conventional magnetic resonance imaging
(cMRI) is essential for the evaluation of brain tumors, its accuracy
for the assessment of tumor type, grade and extension is limited
(1). The potential of magnetization transfer (MT) imaging is
analyzed with balanced steady-state free precession (bSSFP)
(2). MT-effects are described by MTR, a qualitative value
composed of various quantitative MT (qMT) values, and by the
single qMT parameters: Relaxation times (T1, T2), MT exchange
rate (kf), and macromolecular content (F).
Methods: Twenty-six patients with brain neoplasms or
metastases were scanned at 1.5T MRI. The 3 largest tumor
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groups (9 glioblastoma multiforme (GBM), 4 meningioma, 7
metastases) were included in the statistics. MTR and qMT were
acquired in <10 minutes in 3D (3). Five regions of interests (ROIs)
were chosen: Contrast enhancing (CE), non-contrast enhancing
(non-CE), proximal hyperintensity in T2w (pSI), distal hyperintensity in T2w (dSI) and a reference (ref) in the healthy
appearing white matter. MT-maps were compared with cMRI.
Results: Differences in MT values were observed between
different ROIs within the same tumor as well as within the same
ROIs between tumors. For CE and pSI ROIs, MTR, kf and F were
highest and T1 and T2 low-est in GBMs. Despite similar MTR in
the pSI ROIs between GBMs and metastases and in the pSI and
CE ROIs between GBMs and meningiomas, differences were
seen for qMT values. Abnormal MT-parameters in tissue looking
normal on cMRI were observed in some GBMs and in one
malignant pleomorphic glial tumor. These ar-eas also showed
abnormal signal on F/U cMRI, if preoperatively available.
Conclusions: Due to its short acquisition time MT imaging with
bSSFP can be used in the clinical setting. Re-gions appearing
similar on cMRI differ in the single qMT values. These differences
may help in the discrimina-tion between tumor types based on
cellularity and water content. Hereby qMT proved to be superior
to MTR. The abnormal signal in the pSI areas, most pronounced
in GBMs, argues for the infiltrative nature of GBMs in the pSI
region, which with qMT could be clearly differentiated from the
remote signal alteration, likely reflect-ing edema. A multimodal
approach including DTI and 1H-MRS could be useful for a more
accurate assessment of tumor, grade and extension.
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Velocity mapping of tortuous vessels; 1D, 3D or 7D?
Tilman Schubert1, Christoph Stippich1, Francesco Santini2
1Dept. of Neuroradiology, University Hospital Basel, Basel,
Switzerland; 2University Hospital Basel, Dept. of Medica Physics,
Basel, Switzerland
Aims: Blood flow velocity measurement with phase contrast (PC)
MRI is widely applied in clinical routine imaging. In this context,
velocity and volumetric flow measurements are generally
performed using unidirectional encoding of the through-plane
velocity with a 2D acquisition. However, measurements with
unidirectional encoding may lead to significant underestimation
of velocities in tortuous vessels. To evaluate this phenomenon, we
performed blood velocity measurements at 3 locations in the distal
internal carotid artery with a three-dimensional, three-directional
time-resolved PC sequence (7D) and a 2D acquisition with threedirectional (3D) and through-plane velocity encoding (1D).
Methods: 5 healthy volunteers (28–36 y) were scanned at 3T
(Magnetom Verio, Siemens, Germany). A 7D slab and the 2D,
three-directional PC measurements were placed according to a
time-of-flight angiography. Through-plane velocities were derived
from the 2D three-directional scan by discarding the in-plane
components. ROIs were identified on the slab after postprocessing and visualization for the 7D dataset, and directly on the
DICOM images for the 2D. Blood flow velocity was measured at
segments C4, C5 and C7 on both sides (fig. 1) obtaining
10 values per vessel location. The peak velocities were tested
for significant differences between each modality at all three
locations with paired t-tests.

Results: Measured velocities are shown in fig. 2. At segments C5
and C7, the differences in peak velocities were highly significant
(p = 0.0001–0.02) between all three measurements. 7D PC MRI
displayed the highest values followed by 3D and
1Dmeasurements. At segment C4, the difference between 7D
and 3D measurements was not significant (p = 0.43). However,
7D and 3D displayed significantly higher values then 1D (p = 0.01).
Conclusion: The results of the present study show that velocity
measurements with a unidirectional encoded through-plane
PC-sequence may lead to significant underestimation of velocity
values in tortuous vessels compared to 7D PC MRI and 3D
velocity encoded through plane measurements. The measured
velocities were significantly higher for 7D measurements than 3D
for two of the three vessel locations, however the differences
were smaller than between 3D and 1D measurements. The
results of the study depict that 7D PC MRI is the method of
choice for flow velocity measurements in tortuous vessels.
However, drawbacks of the method are a long scan time and
advanced postprocessing.
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Ketamine as an antidepressant treatment
K.M. Kosel1, W.D. Warrot1, B.V. Bancila1, V.S. Vidal1,
V.L. Vutskits1, D.A. Dayer1, A.J.M. Aubry1, S.S. Schwartz1
1
University Hospitals of Geneva, Geneva, Switzerland;
2
University of Geneva, Genevy, Switzerland
Aims: To confirm the rapid antidepressant effect of 0.5 mg/kg i.v.
ketamine, a general anaesthetic drug acting as an antagonist at
the N-methyl-D-Aspartate (NMDA) receptor, in resistant major
depression.
Methods: Patients between 18 to 65 years old and suffering from
major depression without psychotic features according to DSM-IV
and with a MADRS score of at least 25 are included in the study.
They also need to have failed at least two sufficiently long (at
least 6 weeks) drug trials at the maximal authorized or tolerated
dose and psychotropic drug treatments need to be stable during
the last 6 weeks prior to inclusion. Patients suffering from other
axis I disorders except anxiety disorders and patients with
clinically significant somatic comorbidities are excluded. A unique
dose of 0.5 mg/kg of ketamine is administered intravenously.
Study visits take place up to 28 days after ketamine administration.
Results: Preliminary results of this ongoing study are in line
with earlier results (1) (2). Clinically significant improvement of
depression was documented for all of the 5 patients currently
included with an onset within minutes to hours following ketamine
administration and lasting several days. The only severe adverse
event was an increase in suicidal ideation leading to an
admission to the psychiatric hospital in one patient, 10 days after
ketamine administration. In one female patient, suffering from
concomitant posttraumatic stress disorder, an intense emotional
reaction occurred within minutes after ketamine administration
but did not lead to explicit memory storage of the event. In this
patient, depression and fear symptomatology dramatically
improved in the following days. This effect was maintained during
at least 10 days.
Conclusions: A unique administration of Ketamine at a
subanaesthetic dose induces a rapid improvement of symptoms
of depression in severely, treatment resistant depressed patients.
However, the clinical improvement does generally not exceed
several days. Therefore, multiple administrations will be tested
in a future study.
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Age modulates the decline of verbal fluency after
Deep Brain Stimulation (DBS) in patients with
Parkinson’s Disease (PD)
U. Gschwandtner1, N. Benz1, R. Zimmermann1, F. Hatz1,
M. Ehrensperger1, E. Taub1, Ch. Schindler2, P. Fuhr1
1University Hospital Basel, Basel, Switzerland; 2Swiss TPH,
Basel, Switzerland
Objectives: According to earlier studies, patients with
Parkinson’s disease (PD) who undergo deep brain stimulation
(DBS) surgery perform worse on verbal fluency tasks after
surgery than patients who do not undergo DBS. Earlier studies
in PD patients reported a more pronounced decline of verbal
fluency after DBS treatment than with medical treatment alone.
In addition, verbal fluency decreased with age in non-operated
patients.
Methods: We investigated the combined effects of age and DBS
in 26 patients with PD matched for age, gender and education.
15 consecutive PD patients treated with DBS (mean age 66.5
± 7.3) were compared to 11 PD medically treated patients (mean
age 66.3 ± 7.5). The changes over time in verbal fluency
performance (semantic and phonemic fluency) were determined
in both groups. For statistical analysis we used t-tests and
stepwise linear regression analysis.
Results: Monthly change in verbal fluency (change score) was
not significantly different between the two groups when analyzed
with t-tests. However, according to stepwise regression influences
of DBS (p = 0.08), age (p = 0.03), disease onset (p = 0.07) and
a group/age interaction (p = 0.12) were detected on semantic
fluency. No significant interdependences were found for
phonemic fluency. Patients with DBS have a stronger decline
in semantic fluency and age has a negative effect on semantic
fluency in the total group of PD patients. However, the decline
was less pronounced in older patients with DBS than in younger
ones.
Conclusions: These findings in a relatively old group of patients
(66 years ± 7 years) with PD suggest a relative decrease of
susceptibility to decline of semantic verbal fluency due to DBS
with increasing age.
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Antibody-mediated status epilepticus:
a retrospective multicenter survey
F.J. Holzer1, A.O. Rossetti2, A.C. Heritier-Barras1, D. Zumsteg3,
R. Roebling4, R. Huber4, H. Lerche5, I.C. Kiphuth6, J. Bardutzky6,
C.G. Bien7, M. Troeger8, G. Schoch8, H. Prüss9, M. Seeck1
1HUG, Service de Neurologie, Genève, Switzerland; 2CHUV,
Service de Neurologie, Lausanne, Switzerland; 3USZ, Service
de Neurologie, Zürich, Switzerland; 4Universitätsklinikum
Ulm, Neurologie, Ulm, Germany; 5Hertie Institut of Clinical
Brain Research, Tübingen, Germany; 6University of Erlangen,
Neurologie, Erlangen, Germany; 7University of Bonn Medical
Center, Bonn, Germany; 8Inselspital, Bern, Switzerland; 9Charité,
Neuroloy, Berlin, Germany
Background: In recent years, an increasing number of autoantibodies(AB) have been detected in the CSF and serum of
patients with new onset epilepsy. Some of these patients develop
convulsive or nonconvulsive status epilepticus (ABSE),
necessitating intensive medical care and administration of
multiple antiepileptic and immunomodulatory treatments of
uncertain effectiveness.
Objectives: In this retrospective multicenter survey we aimed to
determine the spectrum of gravity, the duration and the prognosis
of the disorder. In addition, we sought to identify the antibodies
associated with this condition, as well as determine whether
there is a most effective treatment regime.
Methods: 12 European Neurology University Clinics, with
extensive experience in the treatment of SE patients, were sent
a detailed questionnaire regarding symptoms and treatment of
AB-SE patients. Seven centers responded positively, providing
a total of 13 patients above the age of 16. Results: AB-SE affects
mainly women (12/13, 92%) with a variable age at onset
(17–69 years, median: 25 years). The duration of the disease is
also variable (10 days to 12 years, median: 2 months). Only the
3 oldest patients died (55–69 years). Most patients were
diagnosed with anti NMDAR encephalitis (8/13) and had oligoclonal bands in the CSF (9/13). No specific treatment regimen
(antiepileptic, immunomodulatory) was found to be clearly
superior. Most of the surviving 10 patients (77%) recovered
completely or nearly so within 2 years of index poststatus.

Conclusion: AB-SE is a severe but potentially reversible
condition. Long duration does not seem to imply fatal outcome;
however, age older than 50 years at time of onset appears to be
a risk factor for death. There was no evidence for an optimal
antiepileptic or immunomodulatory treatment. A prospective
multicenter study is warranted in order to stratify the optimal
treatment algorithm, determine clear risk factors of unfavorable
outcome and long-term prognosis.
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Arterial stiffness and endothelial dysfunction
in ischemic stroke: the role of sleep disordered breathing
C.W. Cereda1, R. Tamisier2, J. Andreotti1, J. Frangi1, V. Pifferini1,
C.L. Bassetti3
1
Neurologia, Neurocentro della Svizzera Italianab (EOC),
Lugano, Switzerland; 2INSERM U 1042, HP2 Laboratory
Joseph Fourier University, Grenoble, France; 3Universitätsklinik
für Neurologie, Inselspital, Bern University Hospital, Bern,
Switzerland
Background and Purpose: Sleep Disordered Breathing (SDB)
represents a risk factor for cardiovascular morbidity after a
cerebral ischemic event (AIE, ischemic stroke or transient
ischemic attack). In the present study, endothelial function (EF)
and arterial stiffness (AS) were analysed post-AIE patients with
relation to SDB, sleep disruption and nocturnal oxygenation
parameters.
Methods: SDB was assessed by full polysomnography in
patients with AIE 3 months after the admission at our Stroke Unit
. Moderate-severe SDB was defined according to the apnoeahypopnoea index as AHI ≥20. EF and AS were assessed by
peripheral arterial tonometry using ENDOPAT 2000.
Results: 37 patients were included. The augmentation index
was significantly different between patients with AHI <20 and AHI
≥20 (22.4% ± 15.6% vs 34.6% ± 21.6%, p = 0.042), while reactive
hyperemia index level was not (2.02 ± 0.65 vs 2.31 ± 0.61,
p = 0.127). Patients with AHI ≥20 showed an increased risk for
arterial stiffness (odds ratio: 5.98 [1.11–41.72]) even when
controlling for age, gender, BMI, hypertension, and diabetes.
The augmentation index was correlated with the arousal index
(p = 0.010) and with mean O2 saturation (p = 0.043).
Conclusions: Post-stroke patients with moderate-severe SDB
were more prone to have increased AS, even though we did not
find significant differences in EF. AS also correlated with sleep
disruption (arousal index) and mean O2 saturation.
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Cerebral sinus thrombosis associated with
untreated adult celiac disease
S. Vlaski-Jekic1, I. Barbov1, G. Zografski2
1University Clinic for Neurology, Skopje, Republic of Macedonia;
2Institute for radioterapy and oncology †deceased, Skopje,
Republic of Macedonia
Cerebrovascular events are not described in association with
celiac disease (CD). We report a patient with untreated active
adult CD, developing a left lateral sinus thrombosis, both
responded to gluten free diet.
The patient was 30-years old man, suffering for several years of
intermittent diarrhea and abdominal pain, abdominal distension,
flatulence, weight loss, chronic fatigue, as well as iron deficiency
(2.7 umol/l) mild anemia (RBC 3.04x106 mm3; HGB 9.7 g/dl; HCT
24.0%), thrombocytosis (1211x103/mm3), hypoproteinemia (5 g/l),
prolonged protrombin time (25 sek), and mildly elevated alkaline
phosphatase (217 U/l) and antiphospholipid antibody levels.
The patient was admitted to our Clinic because of headache and
medical history for sudden appearance of recurrent transient
attacks of right hemiparesis and sensory-motor dysphasia.
Neurological examination revealed right hemiparesis, dysgraphia,
dyslexia, bilateral increased deep tendon reflexes, and bilateral
flexor plantar responses. Brain CT and MRI showed multiple
bilateral basal ganglia and white matter parietal and
paraventricular ischemic lesions, as well as left parietal cortex
gyri enhancement. MRI angiography, EKG and ECHO
cardiography findings were normal. Rheumatological serology
was negative. There was increased thrombophoesis on sternal
punction.
Abdominal ultrasonography and abdominal CT revealed intestinal
luminal dilatation with fluid and gas, diffuse thickening of the
small intestine wall, retroperitoneal lymphadenopathy. Duodenal
biopsy showed intestinal villi flattening, intestinal crypts
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lengthening, intraepithelial lymphocytic infiltrates. We treated this
condition with low molecular weight heparin and antiplatelet
therapy. Neurological clinical improvement was complete in ten
days, when follow-up CT and MRI studies demonstrated marked
regression of parenchymal cerebral abnormalities. MR
venography, realized at the same time, registered partial
recanalization of previously occurred left lateral sinus thrombosis,
and increased collateral venous circulation. CD was treated with
gluten-free diet and supplement therapy. Clinical improvement
appeared in a few weeks time. Control duodenal biopsy,
performed one year later, was normal. Last seven years a patient
is still on the gluten free diet. Clinical improvement of CD and
associated cerebrovascular disorder remains continuously stable.
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Coexistence of temporal lobe epilepsy and generalized
epilepsy. A favorable outcome after surgery in 2 patients
V. Kapina1, S. Vulliemoz1, M. Seeck1
1
EEG and Epilepsy Unit, Department of Clinical Neurosciences,
University Hospitals and Faculty of Medicine of Geneva, Geneva,
Switzerland
Coexistence of focal and idiopathic generalized epilepsy (IGE)
is rare (incidence of ca.0.2%). It has been stated that this is not
a contraindication to surgery, but data outcome is poor. We
describe 2 well documented cases of temporal lobe epilepsy
associated to IGE with favorable outcome after presurgical
evaluation and temporal lobectomy.
Methods: A 44 year old female patient suffering from intractable
partial complex seizures (PCS) since the age of 4 years was
evaluated in our presurgical unit. The interictal EEG showed right
fronto-temporal spikes and generalized discharges, but the MRI
was normal. The ictal EEG, ictal SPECT, PET and neuropsychological evaluation were compatible with right temporal
epilepsy. The patient initially refused surgery and so chronic
amygdalo-hippocampical stimulation was carried out, without
major improvement. A right anterior temporal lobectomy followed,
leading to seizure freedom under Oxcarbazepine and
Levetiracetam. The latter was withdrawn and the patient
presented 3 seizures with increased generalized discharges in
the EEG. An additional IGE was hypothesized so Levetiracetam
replaced Oxcarbazepine. The patient has been seizure-free for
the last 12 months and works full-time as accountant.
A 39 year old female patient was known for pharmacoresistant
diurnal PCS and nocturnal generalized seizures (GS) since the
age of 16 years. The ictal EEG revealed seizures of right anterior
temporal origin and generalized onset. The interictal EEG showed
right temporal abnormalities, less frequently left temporal and
generalized discharges. The MRI was normal, PET, SPECT and
neuropsychological evaluation showed non focal dysfunction.
Implantation of bilateral frontal and temporal electrodes followed,
confirming the presence of independent right hippocampal and
GS. Right anterior temporal pole resection resulted in complete
remission of the diurnal PCS but the predominantly nocturnal GS
remained 1x/week under zonisamide monotherapy.
Conclusion: The coexistence of IGE and partial temporal
seizures is rare (1% of our operated patients). The presence of
generalized discharges may not be a propagation phenomenon
but require careful evaluation, even with implanted electrodes.
This constellation IGE-partial epilepsy does not represent a
contraindication for surgery, as it significantly relieves focal
seizures. The GS in patient 1 are pharmacosensitive, but patient
2 required active search of other therapies.
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Coincidence of transient global amnesia and
takotsubo cardiomyopathy: a case report
M. Gegusch1, B. Tettenborn1, J. Weber2, F. Rohner3, J. Vehoff1
1Clinic of Neurology, Cantonal Hospital St. Gallen, St. Gallen,
Switzerland; 2Institute of Radiology, Dept. of Neuroradiology,
Cantonal Hospital St. Gallen, St. Gallen, Switzerland; 3Clinic of
Cardiology, Cantonal Hospital St. Gallen, St. Gallen, Switzerland
We report the case of a 77-year-old woman who had a
coincidence of transient global amnesia (TGA) and takotsubo
cardiomyopathy (syn. stress-induced cardiomyopathy) without
preceding stressful event.

The patient was admitted to our emergency room because of
an acute onset of amnesia, vertigo, nausea and vomiting. The
clinical examination revealed anterograde amnesia without
further abnormalities. MRI of the brain was performed, because
the beginning of symptoms hasn’t been witnessed. It showed two
small DWI lesions in the left hippocampus. The amnestic episode
resolved completely after several hours. Finally the diagnosis of
transient global amnesia was made.
Because of an elevated troponine and creatine kinase echocardiography was performed, showing apical akinesia of the left
ventricle. Treatment with acetylsalicylic acid, heparin and a betablocker was started. Echocardiography after 1 week showed
improvement and after 4 weeks complete resolution of the apical
akinesia. These findings are consistent with takotsubo
cardiomyopathy.
These two diseases share common aspects regarding their
trigger factor, i.e. stressful event (intense emotional or physical
stress). Both are usually reversible. They have to be distinguished
from acute stroke especially in the posterior circulation, epileptic
seizures and myocardial infarction. In our case the causality
remains unclear. TGA and TTCM could have had a common
trigger or one could have triggered the other.
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Comparison of patients with orofacial pain caused
by trigeminal neuralgia and/or temporomandibular
joint disorder
T. Badel1, V. Basic Kes2, I. Zavoreo3, I. Savic Pavicin4,
D. Zadravec5, J. Kern1
1
School of Dental Medicine, Zagreb, Croatia; 2Clinical Hospital
Centre “Sisters of Charity”, Zagreb, Croatia; 3Clinical Hospital
Centre “Sisters of Charity”, Zagreb, Croatia; 4School of Dental
Medicine, Zagreb, Croatia; 5Clinical Hospital Centre “Sisters
of Charity”, Zagreb, Croatia; 6School of Public Health “Andrija
Štampar”, Zagreb, Croatia
Aim of Investigation: The aim of this study was to evaluate
accurate differentiating between temporomandibular joint (TMJ)
disorder and trigeminal neuralgia (TN) in the sample of patients
from a subspecialist dental practice.
Methods: At the Department of Removable Prosthodontics,
239 patients (mean age 39.3 years, 83.3% female) were
examined for clinical symptoms and signs of orofacial pain of
non-dental origin. On the basis of their medical history and a
clinical examination TMJ diagnosis by means of magnetic
resonance imaging (MRI) was confirmed. As a part of an
interdisciplinary collaboration, suspect patients also underwent
neurological diagnostics. The study included 12 female patients
(group G-1; mean age 60.3 years) with determined co-morbidity
of TMJ disorder and TN, and 17 patients (group G-2; mean age
53.8 years, 64.7% female) with only TN confirmed and the TMJ
disorder ruled out. The main outcome measuring criteria were:
pain intensity rated on a visual-analogue scale (VAS with range
0-10) and maximal mouth opening capacity (in mm) measured by
gauge. The level of anxiety was evaluated by State-Trait Anxiety
Inventory (STAI).
Results: The groups of patients did not differ according to age
(p = 0.203). Orofacial pain duration prior to the first examination
was 11.5 ± 14.2 months for G-1 patients, and 30 ± 36 months for
G-2 patients (p <0.0683). TMJ pain on the VAS scale for G-1
patients amounted to 6.91. TN related pain symptoms on the VAS
scale for G-1 patients amounted to 9.0 ± 1.6 and for G-2 patients
8.1 ± 2.7 (p = 0.2843). However, there was a statistically
significant difference in the intensity of TMJ and TN related pain
(p = 0.0074) within the G-1 patients group. Pain in the TMJ area
(p = 0.0012), noise in the TMJs (p = 0.0345) as well as ear pain
(p <0.001) were more frequent in patients with TMJ disorder
(G-1 patients) which was statistically significant. Maximal mouth
opening was statistically significant (p = 0.0037) between G-1
group and G-2 patients: 38.9 ± 9.2 mm and 48.9 ± 5.2 mm. In
both groups of patients (G-1/G-2) similar elevated anxiety scores
were found: STAI 1 - 44.67/44.24, and STAI 2 - 48.92/43.71
respectively (p = 0.9228).
Conclusion: A thorough clinical evaluation of symptoms as well
as MRI as the gold standard for TMJ diagnostics also includes
neurological examination in cases of uncommon orofacial pain
conditions. Co-morbidity of TMJ disorder and TN, as well as only
TN was found in 12.1% of all the examined patients in this study.
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Differential expression of adhesion, migration and
inflammation genes in mouse and human neural progenitor
cells- functional impact on their in vitro phenotype
N. Wang2, C. Bregere1, R. Guzman1
1
Neurochirurgische Klinik & Brain Ischemia and Regeneration
Group, Universitätsspital Basel, Basel, Switzerland; 2Department
of Neurosurgery-Stanford University School of Medicine,
Stanford, United States
Aims: Transplantation of neural progenitor cells (NPCs) is a
feasible treatment for neurological disorders. The sources of
NPCs currently used in preclinical research are heterogeneous
(mouse, human tissues at different developmental ages). Our
goal was to compare them in terms of migration, adhesion and
inflammatory properties, aspects that critically relate to their
therapeutic effectiveness.
Methods: A comprehensive gene and protein expression
analysis of migratory and immune related factors was performed
in human embryonic stem cells derived neural progenitor cells
(hESC NPCs), mouse immortalized NPCs (ms C17.2), and
mouse fetal derived NPCs (ms F NPCs). The functional
significance of these results was tested via in vitro adhesion and
migration assays.
Results: Immunocytochemistry and RNA studies confirmed
that all lines expressed typical adhesion markers of NPCs
(e.g. NCAM and CXCR4). Transcriptome analysis revealed that (i)
extracellular matrix and adhesion genes were largely and highly
expressed in all mouse NPCs, and one quarter was line specific;
40% of these genes were expressed in both mouse and human
NPCs, and fewer (~5%) were species-specific. (ii) In contrast,
mouse and human NPCs expressed a limited subset of genes
encoding chemokines and their receptors (<50% of genes
analyzed). Among those expressed, 32% were shared in mouse
NPCs lines, and 29% were common between species; a fewer
percentage was either line or species-specific. The secretome of
cytokines and inflammatory proteins was highly variable in NPCs
lines. Ms C17.2 secreted the greatest amounts of cytokines.
Factors secreted by all lines included VEGF, MCP-1 and CXCL2,
albeit at different concentrations. Functional differences between
NPCs were revealed in their adhesion to E-selectin and migration
response to SDF-1 or MCP-1. Ms F and hESC NPCs adhered
robustly and dose-dependently to E-selectin (p <0.0001), while
ms C17.2 did not. Ms C17.2 and hESC NPCs migration to SDF-1
was not robust, despite high expression of CXCR4 in these lines;
migration to MCP-1 was strong and dose-dependent for h ESC
NPCs, but poor for mouse NPCs.
Conclusions: Overall, this study is the first to document
extensively the repertoire of migratory, adhesive and
inflammatory mediators in NPCs lines from different origins.
Expression of these factors correlates fairly with their adhesion
and migration behavior. Our data may provide a framework to
compare the relative efficacy of NPC lines in preclinical research.
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Early onset of impulse control disorder in Restless Legs
Syndrome under low dose pramipexole therapy
H. Hidalgo1, V. Uhl1, M. Linnebank2, U. Kallweit2
1Fachklinik Katzenelnbogen, Katzenelnbogen, Germany;
2University Hospital Zurich, Zurich, Switzerland
Case Report: The development of impulse control disorder (ICD)
is a known side effect in patients treated with pramipexole for
Parkinsons disease or less often for Restless Legs Syndrome
(RLS). This side effect is described in literature usually to occur in
patients after several years of high dose dopaminergic treatment.
We report the cases of two patients with RLS who complained
on hypersexuality within 6 weeks after the start of low dose
pramipexole therapy.
Case No. 1: A 53 year old women suffering from chronic primary
RLS was presented in September 2009 from her family doctor
to our department because of ineffectiveness of her former
medication with L-Dopa. Clinical and neurological examination,
routine laboratory tests as well as the electrophysiological
examinations of the limbs were normal, Epworth sleepiness scale
(ESS) was 7, the International Restless Legs Severity Scale
(IRLS) score was 11. In video-polysomnography the index of
periodic limb movement (PLMS) was elevated (69 n/h). We
started pramipexole therapy with 0,18 mg/d which resulted to be
effective for RLS complaints. Two month later, she referred side
effects of the treatment in the form of hypersexuality under the
therapy beginning two weeks after starting the medication.

Treatment then was changed to rotigotin 1 mg/d, which was well
tolerated without any side effects.
Case No. 2: A 62 year old man treated from his neurologist with
0.35 mg of pramipexole for primary RLS for about 6 weeks
presented himself in September 2011 for hypersexuality since
starting the therapy. He described an abundant sexual appetence
of obsessive character towards his wife and “inconvenient
women” at all time of the day, his wife felt bothered. He stopped
the medication. At admission ESS was 12, IRLS was 43.
We discussed change of therapy to other dopaminergic and
non-dopaminergic agents, but the patient decided to stay on
pramipexole. On pramipexole, ESS was 5, IRLS was 14. Under
pramipexole 0.35 mg, ICD reappeared. The patient and his wife
arranged with side effects.
Our findings indicate that ICD does not only emerge in
Parkinsons disease or in RLS patients after several years and
under high dose treatment but may even be found in RLS and at
the beginning of the therapy and should be queried out in
patients under dopaminagonistic treatment.
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Establishing a relational database management
system for brain tumor patients
D. Péus1, N. Krayenbühl1, L. Regli1, C.M. Woernle1
1
Department of Neurosurgery, University Hospital Zurich, Zurich,
Switzerland
Objective: Nowadays, relational databases are the most popular
database management systems. Data collection is essential in
answering scientific questions, whether in randomized clinical
trials, meta-analysis, or small research projects. We provide a
relational database management system optimized for brain
tumor patients.
Methods: The database management system was programmed
with FileMaker™ Version 12 (FileMaker, Inc., Santa Clara, CA
9504, USA) and runs on Windows and Mac. It provides simple
export functions to statistical software, and contains five tables
(patient, surgery, chemotherapy, radiation, and course) which are
related by foreign keys.
Results: The FileMaker database was installed in January 2012
on several computers of the department for Neurosurgery
(University Hospital Zurich). No system crashes or data losses
were observed. We discuss essential and key features of
relational databases, before providing our solution.
Conclusions: The database management system solution
improves data collection, statistical analysis and is transformable
to several research topics. The database is freely available as
open source file for clinical research.
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Expectations and experiences of Swiss neurologists
on improvement under natalizumab treatment
L. Achtnichts1, S. Ramseier1, E. Villiger2, R. Zwicky2, M. Gerber3,
M. Traber2
1Department of Neurology, Cantonal Hospital Aarau, Aarau,
Switzerland; 2Biogen Idec Switzerland AG, Zug, Switzerland;
3GEM Clinical Research Consulting, Unterägeri, Switzerland
Aim: Natalizumab is a highly efficacious MS treatment
demonstrating potential functional improvements in walking,
fatigue, cognition, and overall disability (EDSS).This survey
aimed at analyzing the Swiss neurologists’ perspective on their
expectations and experiences on improvement under natalizumab treatment, and its relevance for decision making in MS
clinical practice.
Methods: Neurologists were surveyed in a personal interview
using a questionnaire covering the following items: number of MS
patients in total and currently treated with natalizumab, expected
most important functional improvements for MS patients,
relevance of potential improvement under natalizumab for
treatment decision making, and experienced functional
improvements under natalizumab treatment (rankings: 1 = most
important to 3 least important, or scores: 1 = not important to
10 = very important, respectively).
Results: 83 Swiss neurologists participated in this survey by
interview. Approximately 2/3 of the surveyed hospital neurologists
had more than 100 MS patients in care, whilst 2/3 of the
neurologists in private practice had less than 100 MS patients in
care. The surveyed neurologists in total cared for at least 4000
MS patients in Switzerland. The proportion of MS patients under
natalizumab treatment was higher in hospitals (median = 30)
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compared to private practice (median = 5). In terms of expected
most important improvements for MS patients in general, the
surveyed neurologists ranked functional improvement in walking
first (60% of all neurologists), fatigue second (37%), and
cognition third (11%). Considering the relevance of potential
improvement under natalizumab for starting the treatment, the
neurologists rated fatigue (78%), walking (76%), and cognition
(53%) as most important functions (rating >5); improvement in
EDSS, i.e. disability was also expected by these neurologists
(70%). As to experienced functional improvements under
natalizumab treatment, the neurologists named walking (76%),
fatigue (71%), and cognition (25%) as having been observed in
real-life; improvement in EDSS i.e. disability was also observed
by these neurologists (69%).
Conclusions: This survey concludes that Swiss neurologists
consider functional improvements for MS patients being
important. Apart from improvement in disability, the neurologists
expected and experienced functional improvements under
natalizumab treatment in terms of walking, fatigue and cognition.
72

How effective is music therapy in treatment of
dementia patients with BPSD (behavioural and
psychological symptoms of dementia)?
A. Poepel1, K. Cattapan-Ludewig1, R. Sutter1
1
Sanatorium Kilchberg, Kilchberg, Switzerland;
2University Clinic and Polyclinic for Psychiatry, Bern, Switzerland
Rationale: Music therapy is often used as a resource-oriented
method in the treatment of dementia, particularly in medium to
severe cases. There is no comprehensive study with regard to
whether “behavioural and psychological symptoms of dementia”
(BPSD) can be specifically altered by music therapy, and if so,
in what way.
Methods: All available publications (20) with diverse levels of
evidence from the period of January 2000 – July 2010 were
sighted and evaluated through systematic research.
Results: Music therapy has positive effects on a high level of
evidence in patients with dementia, especially with regard to
the treatment of affective symptoms, hyperactivity, psychotic
symptoms and apathy.
Discussion: The level of evidence of existing data supports
changing the “mandatory” recommendation policy of the
Cochrane Reviews for the use of music therapy in the treatment
of dementia (Vink et al. 2009) with regard to treatment of BPSD
in case of dementia to an “obligatory” recommendation.
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Improving the prediction of spontaneous and
IV thrombolysis induced recanalisation in
ischemic stroke patients
P. Vanacker1, 2, 3, D. Lambrou1, A. Eskandari1, M. Cordier1,
G. Ntaios4, P. Maeder5, R. Meuli5, P. Michel1
1
Centre Hospitalier Universitaire Vaudois, Lausanne,
Switzerland; 2General Hospital Sint Lucas, Bruges, Belgium;
3University Hospital Antwerp, Edegem, Belgium; 4University of
Thessaly, Larissa, Greece; 5Centre Hospitalier Universitaire
Vaudois, Lausanne, Switzerland
Aim: Large vessel recanalisation enhances the chances of a
favorable clinical outcome and can be achieved by intravenous
thrombolysis alone (IVT), intra-arterial thrombolysis, mechanical
revascularization techniques, combination thereof or spontaneously. The aim of this study was to identify easily available
factors influencing recanalisation (± 24 hours) by IVT or
spontaneously.
Methods: Subjects enrolled in the ASTRAL stroke registry with
large vessel occlusion on CTA imaging (<12h), recanalisation
assessment by CTA, MRA or Doppler at 12-48h and treated with
or without IVT were selected. Logistic regression analysis was
performed to determine predictors of recanalisation.
Results: Partial or complete recanalisation (TICI grade 2–3) was
achieved in 121 of 210 (58%) patients treated with IVT alone and
was independently associated with the presence of atrial
fibrillation (OR 1.8, 95%CI 1.0–3.3), absence of early ischemic
changes (OR 1.1, 95%CI 1.0–1.3) and absence of dysarthria
(OR 0.4, 95%CI 0.2–0.8). Spontaneous recanalisation was

observed in 63 of 171 (37%) untreated patients. In logistic
regression analysis, recanalisation was positively associated
with hypercholesterolemia (OR 2.6, 95%CI 1.2–5.6) and a
proximal intracranial occlusion site (OR 2.5, 95%CI 1.2–5.4).
In addition, recanalisation was less likely in the presence of
decreased vigilance (OR 0.3, 0.1–0.8), significant basilar artery
(OR 0.1, 95%CI 0.0–0.6) or significant extracranial artery
pathology (OR 0.3, 95%CI 0.1–0.6). Absence of a clinical benefit
(mRS>2 at 3months) despite complete or partial recanalisation
was seen in 40% of the IVT population and even 57% of the
untreated patients.
Conclusions: Large vessel recanalisation (±24h) in both IVT
treated as untreated patients can be predicted based on clinical
findings, cardiovascular risk factors and large vessel characteristics. However, large vessel recanalisation failed to improve
clinical outcome in almost half of the patients.
Acknowledgements: supported by an ENS grant
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Mapping perilesional and subcortical grey matter
plasticity during sensorimotor recovery after cortical
ischemic stroke: a tensor-based morphometry study
E. Abela1, A. Seiler2, J. Missimer4, A. Federspiel3, C. Hess1,
M. Sturzenegger1, R. Wiest5, B. Weder2
1
Department of Neurology, Inselspital, Bern, Switzerland;
2
Institute for Diagnostic and Interventional Neuroradiology,
Inselspital, Bern, Switzerland; 3Division of Psychaitric
Neurophysiology, University Clinic for Psychiatry, Bern,
Switzerland; 4Biomolecular Imaging, Paul Scherrer Instutite,
Bern, Switzerland; 5Department of Neurology, Kantonsspital
St. Gallen, St. Gallen, Switzerland
Aims: In animal models of cortical stroke, widespread plasticity
phenomena have been described after ischemic injury to the
primary sensorimotor cortices, including grey matter remodelling in
perilesiona and distant subcortical regions. We hypothesized that
similar morphological changes could be mapped non-invasively
during motor skill recovery after cortical sensorimotor stroke.
Methods: Tensor-based morphometry was performed on highresolution T1-weighted MRI scans from 28 cortical stroke patients
with sensorimotor hand paresis to assess volume changes
between early and late phases of recovery (3 and 9 months).
Clinical and sensorimotor tests were administered monthly to
track behavioral recovery. Multivariate analysis was used to
identify recovery curves (RC) and their individual expression
coefficients. High-dimensional warps were calculated between
coregistered scans (in SPM8 for Matlab), and their Jacobian
determinant maps were used for voxelwise linear regression
using a general linear model that included age, lesion volume
and time post stroke as nuisance covariates. Family-wise error
correction at p <.05 was achieved with threshold-free cluster
enhancement. Region-of-interest (ROI) statistics using
cytoarchitectonic probabilistic masks of cortical and subcortical
areas were used to compare volume change across patient
subgroups.
Results: We found significant volumetric expansion in clusters
of grey matter located immediately rostral to the lesion core on
the precentral gyrus and ipsilesionally on head of the caudate
nucleus and the mediodorsal (“prefrontal”) thalamus. ROI
statistics revealed that the thalamic cluster had a significantly
larger expansion in patients with incomplete recovery (MannWhitney test, p = .04, effect size r = 0.3). Conversely, well
recovered patients had a stronger ipsi- and perilesional
expansion (post-hoc paired-sample Wilcoxon test, p = .03, effect
size r = 0.5). Finally, we found positive correlations between
thalamic expansion and clinical (r = .84, p = .01) and motor skill
(r = .82, p = .01) recovery.
Conclusions: After cortical stroke, remote plasticity occurs in
areas of the dorsolateral prefrontal-basal ganglionic circuit,
perhaps indicating a shift from automatic to more executive motor
control, especially in severly affected patients. Conversely, wellrecovered patients show more perilesional plasticity. Our results
indicate that the biological basis of behavioral recovery might
differ substantially depending on stroke severity.
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MCI in Parkinson’s disease (PD-MCI) and in probable
Alzheimer’s disease (AD-MCI) with similar MMSE differ
in quantitative EEG (QEEG) patterns
N. Benz1, F. Hatz1, M. Hardmeier1, U. Gschwandtner1,
M. Ehrensperger1, S. Rueegg1, A.U. Monsch1, P. Fuhr1
1University Hospital Basel, Basel, Switzerland
Objectives: To characterize patterns of qEEG measures in
AD-MCI and PD-MCI with similar MMSE.
Methods: Forty patients (20 with PD-MCI or PD-D and 20 with
amnestic MCI or probable AD) and 20 normal controls were
matched according to gender, age and education. Both patient
groups were additionally matched according to their Mini-Mental
State. Resting state EEG was recorded with 256 electrodes and
analyzed using Matlab®. Alpha1/theta ratio was compared
between groups at 11 predefined regions and correlation
analyses between alpha1/theta ratio and neuropsychological
measures were performed.
Results: PD and AD patients had similar degrees of cognitive
impairments. Alpha1/theta ratio was reduced in PD as compared
to AD at occipital electrode sites. The AD group did not differ from
the NC group in terms of alpha1/theta ratio, whereas alpha1/
theta ratio of PD patients was reduced compared to NC. Slowing
of the EEG (i.e. reduced alpha1/theta power ratio) is more
pronounced in PD than in AD.
Conclusions: In the very early stages of cognitive decline due to
either PD or probable AD, PD-MCI and AD-MCI, PD significantly
differed in terms of EEG spectral power from NC. Very early
cognitive decline due to PD shows more EEG slowing in the
occipital region than probable AD patients at a similarly very
early stage of cognitive decline. These findings indicate different
mechanisms of cognitive decline in AD and PD despite
similarities like acetylcholine deficiency.

Non-dopaminergic mechanisms may contribute to the
impaired motor cortex activation in Parkinson’s Disease
David Benninger1,3, Marianne A. Kaoumi-Stephan1,
Marcus Weber2, Kazumi Iseki3, Mark Hallett3
Department of Neurology1, Centre Hospitalier Universitaire
Vaudois (CHUV), Lausanne, Switzerland, Department of
Neurology2, University Hospital of Basel, Basel, Switzerland,
Medical Neurology Branch3, National Institute of Neurological
Disorders and Stroke (NINDS), National Institutes of Health
(NIH), Bethesda, MD USA
Aim: To explore whether clinical response to dopamine correlates
with restoration of pre-movement excitability of the motor cortex
in Parkinson’s disease (PD).
Background: Neuronal activity and excitability of the motor
cortex increase before performance of voluntary movements.
In PD, this pre-movement excitability is impaired which has been
suggested to contribute to the pathophysiology of bradykinesia.
This decrease in pre-movement excitability has not yet been
correlated with motor performance and the clinical response to
dopaminergic substitution.
Methods: We investigated 14 patients with moderate PD in ≥12 h
off- and best on-medication condition. Cortico-spinal excitability
at different time points before a voluntary hand movement was
determined by supra-threshold trans-cranial magnetic stimulation
(TMS) delivered to the left motor cortex. We assessed motor
performance by timed tests of bradykinesia and gait, and the
UPDRS.
Results: We found a progressive increase in cortical excitability
beginning 100 msec before onset of voluntary movements which
did not differ in the off- and on-medication condition or correlate
with the clinical response to dopaminergic substitution.
Conclusion: These findings suggest non-dopaminergic
mechanisms contributing to the impaired activation of the motor
cortex in voluntary movements in PD.
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Neuroprotective effect of cathodal transcranial
direct current stimulation in a rat stroke model
M. Pace1, F. Baracchi1, E. Cam1, A. Uncini2, C. Bassetti1
1Laboratory of Neuromorphology, Department of Neurology,
University Hospital, Inselspital, Bern, Switzerland; 2Department
of Neuroscience and Imaging, University “G. d’Annunzio”, ChietiPescara, Italy, Italy
Objectives: Experimental focal ischemia generates in the
penumbra spontaneous recurrent depolarizations (slow potential
changes, SPCs) which spread across the injured cortex inducing
infarct growth. Aim of the study was to verify whether cathodal
transcranial direct current stimulation (tDCS) could reduce in
the rat stroke model the infarct size by reducing the number of
SPCs.
Methods: Ischemia was induced by the 3 vessels occlusion
technique. Cathodal tDCS (0.2 mA) was delivered by an
epicranial electrode for 15 minutes alternating with15 minutes of
no stimulation. Rats were assigned to 5 groups: group 1 (n = 12,
ischemia/ cathodal tDCS for 4 hours), group 2 (n = 12, ischemia/
cathodal tDCS for 6 hours), group 3 (n = 12, ischemia/sham
tDCS for 4 hours), group 4 (n = 12, ischemia/sham tDCS for
6 hours) and group 5 (n = 5, sham ischemia/cathodal tDCS for
6 hours). SPCs were recorded epidurally by a screw inserted in
the skull overlying the infarcted hemisphere connect to a direct
current amplifier.
Results: TDCS reduced the infarct volume by 20% in group 1
and 30% in group 2 rats. SPCc were greatly reduced in number
in group 2 rats during the whole period of stimulation. Infarct size
was correlated with the number of SPCs. We did not find
macroscopic or microscopic lesions in the brains of group 5 rats
with sham ischemia and treated with tDCS for 6 hours. The group
2 rats stimulated with cathodal tDCS for 6 hours displayed a total
number (19 ± 12) of SPCs lower than the group 4 rats receiving
sham tDCS. A positive correlation was found between the total
number of SPCs and the infarct volume. No correlation was found
between total duration of SPCs and the infarct volume.
Conclusions: TDCS, a non-invasive, inexpensive method of
modulation of brain excitability already employed in various
neurological and psychiatric disorders, reduces infarct size by
reducing SPCs in the stroke experimental model. These finding
may open a new avenue in neuroprotection of stroke in humans.
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Open field test on parkinsonian rat model to understand
the motor fluctuations during L-DOPA therapy
S. Sgroi1, A. Kaelin-Lang1, C. Capper-Loup1
1Inselspital and University of Bern, Bern, Switzerland; 2Graduate
School for Cellular and Biomedical Sciences,University of Bern,
Bern, Switzerland
Locomotor disorders like bradykinesia (slowness of movement)
or hesitation of gait initiation are a hallmark of Parkinson’s
disease (PD). In the treatment of PD, Levodopa (L-DOPA)
remains the most effective drug. However the majority of
parkinsonian patients under L-DOPA therapy develops disabling
motor complications like motor fluctuations, characterized by on/
off phenomena, and abnormal involuntary movements, called
dyskinesia.
The purpose of our study is to establish a behavioral animal
model which is close to the locomotor activity performance of
parkinsonian patients both during and in the absence of L-DOPA
therapy.
Parkinsonian rats with 6-hydroxydopamine (6-OHDA) lesions
were treated with chronic intraperitoneal injections of L-DOPA
(8 mg/kg) once a day for 21 consecutive days; another group of
lesioned rats received chronic injection of NaCl (vehicle) and a
third group of naive animals received the standard L-DOPA
chronic treatment. The motor activity of all groups was valuated
using behavioral analysis software (Ethovision) at 19nd day of
L-DOPA and NaCl treatment (ON period) and at 22nd day without
L-DOPA and vehicle administration (OFF period), respectively.
Results: Preliminary observations about motor performance in
parkinsonian rats demonstrated an higher locomotor activity,
expressed as “total distance moved” and “mean velocity”, in
animals during the L-DOPA ON period than during the L-DOPA
OFF period. Furthermore, Levodopa-induced dyskinesia were
seen only in the ON-state, similar to what is seen in parkinsonian
patients under L-DOPA therapy. On the contrary, no difference
in motor activity was found in the parkinsonian rats treated with
NaCl during ON/OFF period and naive groups during L-DOPA
ON/OFF treatment, respectively.
We conclude that our animal model’s behavior is close to motor
performances in human suffering from ON/OFF motor
fluctuations. This experimental model is better suited for preclinical study in order to test the use of new pharmacological
drugs, able to reduce the motor complications induced by
L-DOPA treatment.
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Presence of acute large vessel occlusion in stroke
predicted by neurological deficits, risk factors
and plain CT
P. Vanacker1,2,3, M. Faouzi4, A. Eskandari1, M. Cordier1,
P. Maeder1, R. Meuli1, P. Michel1
1CHUV, Lausanne, Switzerland; 2University Hospital, Antwerp,
Belgium; 3General hospital Sint-Lucas, Bruges, Belgium;
4Institute of Social and Preventive Medicine, UNIL, Lausanne,
Switzerland
Aim: Large-vessel occlusive disease frequently occurs within
the setting of acute ischemic stroke. The limited information on
predictors of presence, site and extent of arterial occlusions in
the ischemic territory has resulted in suboptimal selection of
candidates for endovascular treatment.
Methods: Subjects enrolled in the ASTRAL registry with acute
ischemic stroke and CTA imaging (<12h) were selected and
categorized according to occlusion site (intracranial [IC],
extracranial [EC], proximal IC, peripheral IC and tandem). Easily
accessible demographic, clinical, physiological and radiological
findings were used in the multivariate analysis.
Results: Of the 1645 patients enrolled, significant proportion
(46%) had vessel occlusions in ischemic territory. Clinical
predictors of any vessel occlusion were in-hospital stroke (OR2.1,
95%CI 1.4–3.1), higher NIH Stroke Scale score (1.1, 1.1–1.2),
presence of visual field defects (1.9, 1.3–2.6), dysarthria (1.4,
1.0–4.9), hemineglect (2.0, 1.4–2.8), known history of atrial
fibrillation (1.7, 1.2–2.3) or absence of cancer (0.4, 0.2–0.7).
Shorter time to imaging (0.9, 0.9–1.0), presence of early ischemic
changes (2.3, 1.7–3.2) and absence of silent lesions (0.7, 0.5–1.0)
were also associated. Looking at different occlusion sites, only
acute stroke severity (NIHSS) and early ischemic changes on
CT were detected as independent predictors in all the subgroups.
IC occlusions showed a specific correlation with the presence of
atrial fibrillation (2.1, 1.5–2.9). EC occlusions occurred more
frequently in males (0.52, 0.4–0.7), with history of hypercholesterolemia (1.9, 1.3–2.8) or peripheral vascular disease
(2.4, 1.3–4.4).
Conclusion: Neurological deficits, risk factors and CT findings
identify patients at risk of symptomatic vessel occlusion in the
early phase of stroke. Different occlusion sites are associated
with specific patterns of predictors. This information may help
to select patients for recanalisation treatments.
Acknowledgements: Research supported by an European
Neurological Society scholarship
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Posterior SMA Syndrome after stroke:
akinesia reversed by visual control
Narges Radman, MD1, Stephanie Cacioppo PhD2,
Lucas Spierer, PhD1, Eric Schmidlin, PhD1, Eugène Mayer, PhD2
Jean-Marie Annoni, MD1, PhD1,2
1Department of Neurology, University of Fribourg, Switzerland;
2Department of Neurology, Geneva University Hospital, Geneva,
Switzerland
Study Funding: Supported by the Swiss National Science
Foundation (32-138497- and 3200-061342)
Supplementary Motor Area (SMA) has a key role in motor
programming, movement initiation and speed. This region is
involved in internal-cued movements. SMA syndrome is
characterized by transient impairment of voluntary movements
and motor sequences. Although this syndrome is assumed to be
due to interruption of the motor cortico-subcortical loop, there are
a few case reports indicating that such syndrome could occur
after a brain lesion isolating SMA from subcortical structures.
Aim: To characterize the pattern of motor impairment in a patient
whose a stroke disconnecting the SMA from subcortical motor
loops.
Method: We present a patient who developed a slight left
hemiparesis due to subcortical stroke in the territory of anterior
cerebral artery, disconnecting posterior SMA from basal ganglia.
After the evolution of the hemiparesis (8 days after the stroke),
the patient presented a specific SMA motor disorder in left hand
represented with akinesia which was exacerbated when attention
was not directed towards his hand. During this period, finger
tapping task of left and right hands were performed in
4 conditions to see the effect of different types of cueing on
movement speed and rhythm: 1. Closed eyes (baseline
condition), 2. Open eyes (to evaluate the visual feedback effect),

3. External auditory cueing: the patient tapped in synchrony with
the sound of a metronome (to assess the effect of auditory
cueing), 4. Internal cueing: the patient counted loudly and rapidly
and tap in synchrony with his counting (to assess the effect of
internal cueing). Movement speed was defined as number of
tapping in 5-second periods, and movement regularity measured
using inter-tapping time interval.
Tapping tasks were filmed and data was collected using movie
editing programs.
Results: The neurological examination on admission showed a
slight motor weakness at left hand (Grasping strength of right
hand: 49 kg and left hand: 41 kg). Ideomotor, ideational gestures
and motor sequences were preserved. On a tapping task, in
comparison to right hand, left hand tapping was slower and with
an irregular movement independently of the hemispace of the
task execution. Movement speed improved only in presence of
visual feedback, while movement regularity was improved with
each of external auditory, internal and visual feedback.
Conclusion: Our results suggest that SMA disconnection leads
to slowness of movement initiation and maintenance which can
be partially corrected by visual cues in case of SMA-basal
ganglia disconnection.
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Prism adaptation enhances activity of intact frontoparietal areas in both hemispheres in neglect patients
A. Saj1, Y. Cojan2, R. Vocat3, J. Luauté4, P. Vuilleumier2
1
Department of Neurology, University Hospital of Geneva,
Geneva, Switzerland; 2Department of Neurosciences, University
of Geneva, Geneva, Switzerland; 3Health Network Valais, Sierre,
Switzerland; 4Department of Neurological Rehabilitation, Hospital
Henry Gabrielle, Saint Genis Laval, France
Unilateral spatial neglect involves a failure to report or orient
to stimuli in the contralesional (left) space due to right brain
damage, with severe handicap in everyday activities and poor
rehabilitation outcome. Because behavioral studies suggest that
prism adaptation may reduce spatial neglect, we investigated the
neural mechanisms underlying prism effects on visuo-spatial
processing in neglect patients. We used functional magnetic
resonance imaging (fMRI) to examine the effect of (rightdeviating) prisms on seven patients with left neglect, by
comparing brain activity while they performed three different
spatial tasks on the same visual stimuli (bisection, search, and
memory), before and after a single prism-adaptation session.
Following prism adaptation, fMRI data showed increased
activation in bilateral parietal, frontal, and occipital cortex during
bisection and visual search, but not during the memory task.
These increases were associated with significant behavioral
improvement in the same two tasks. Changes in neural activity
and behavior were seen only after prism adaptation, but not
attributable to mere task repetition. These results show for the
first time the neural substrates underlying the therapeutic benefits
of prism adaptation, and demonstrate that visuo-motor adaptation
induced by prism exposure can restore activation in bilateral brain
networks controlling spatial attention and awareness. This
bilateral recruitment of fronto-parietal networks may counteract
the pathological biases produced by unilateral right hemisphere
damage, consistent with recent proposals that neglect may reflect
lateralized deficits induced by bilateral hemispheric dysfunction.
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Protective effect of T-type calcium channels inhibitors
in a cellular model of stroke
Y. Gouriou2, P. Bijlenga3, N. Demaurex1
1Departments of Cell Physiology and Metabolism, Geneva,
Switzerland; 2Fundamental Neurosciences, Geneva, Switzerland;
3
Clincal Neurosciences, Geneva, Switzerland
In vitro and in vivo findings suggest that T-type Ca2+ channels
inhibitors protect hippocampal CA1 neurons from delayed death
after global ischemia in rats. To clarify the role of T-type Ca2+
channels in ischemia we studied the effect of oxygen/glucose
deprivation (OGD) in PC12 cells expressing “cameleon”
fluorescent proteins.
Cytosolic and mitochondrial Ca2+ signals, cytosolic ATP were
recorded during OGD and cell death 20h after reperfusion were
measured.
No detectable cytotoxicity was observed following a 30 min OGD,
whereas a 3h OGD was associated with 70% cytotoxicity.
Anoxia evoked a rapid cytosolic Ca2+ increase followed by a
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sustained elevation that reached steady-state after 1h. Upon
reperfusion after 30 min OGD, the cytosolic Ca2+ concentration
returned rapidly to basal levels, whereas a further Ca2+ increase
was observed when ischemia lasted 3h.
Nickel (50µM), an inhibitor of T-type Ca2+ channels and knockdown of two T-type Ca2+ channel isoforms reduced the cytosolic
Ca2+ elevation during 1h30 OGD. Interestingly, nickel and T-type
Ca2+ channel knock-down both reduced the cytotoxicity
associated with a 3h OGD. Overexpression of α1H T-type Ca2+
channels isoforms increased the Ca2+ elevation and cell death
induced by OGD.
In concordance, a significant increase of mitochondrial Ca2+ was
observed in cells overexpressing α1H and a significant decrease
in presence of nickel. Modulation of the mitochondrial Ca2+
uniporter (MCU) which is the channel involved in mitochondrial
Ca2+ uptake revealed that ischemic cytotoxicity is highly
correlated to mitochondrial Ca2+.
In conclusion, T-type Ca2+ channels contribute to an ischemia
induced calcium signal resulting in a lethal mitochondrial calcium
overload.
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Psoriasis and multiple sclerosis: fumaric acid esters
kill two birds with a stone
C. Zecca1, M. Adami1, C. Mainetti2, C. Gobbi1
1
Ospedale Regionale di Lugano, Department of Neurology,
Lugano, Switzerland; 2Ospedale Regionale Bellinzona e Valli,
department of Dermatology, Bellinzona, Switzerland
Fumaric acid esters (FAE) are effective in patients with moderate
to severe psoriasis. Recent studies report also efficacy of one
FAE component, di-methyl-fumarate, in relapsing forms of
multiple sclerosis (MS).
We describe the case of a man affected with MS who developed
severe systemic psoriasis during interferon-beta-1a and
glatiramer acetate treatments, unresponsive to usual topic
treatments and phototherapy. FAE 720 mg daily was started
with complete remission of psoriatic lesions and neurological
stabilization at 6-months follow up.
Our case suggests that FAE could represent a therapeutic option
for patients with multiple sclerosis who develop systemic psoriasis
following exposition to other immune-modulating agents.
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Pseudobulbar palsy secondary to thalamic VIM
deep-brain stimulation for essential tremor
N. Nicastro1, J. Horvath1, J.A. Ghika2
1
Hôpitaux Universitaires de Genève, Genève, Switzerland;
2Hôpital de Sion, Sion, Switzerland
We describe a case of pseudobulbar palsy, consisting of
pathological laughter, dysarthria and dysphagia after VIM deepbrain stimulation for essential tremor.
Case Report: A 75 years old man with no medical history
presented with a postural tremor of the upper limbs and a
negative tremor of the head from 2002. An essential tremor (ET)
was diagnosed. We can mention the father and a sister of the
patient also suffered from a similar tremor. Besides, consumption
of alcohol seems to alleviate the symptoms. The patient
responded partially to adequate titration of propranolol, primidone
(up to 150 mg/day) and biperiden (4 mg/day). In 2010, discrete
parkinsonian signs appeared : a tremor of the chin, a mild rigidity
of the upper limbs and bradykinesia. Benserazide/Levodopa was
introduced and maintained up to 125 mg tid, but without any
improvement of the tremor. At that point, any daily activity as
using a fork and knife for eating and reading a newspaper was
extremely difficult.
In 2011, the patient went through bilateral thalamic VIM deepbrain stimulation (DBS) for essential tremor with discrete
parkinsonian signs. The first few weeks were characterized by a
spectacular improvement of the tremor, but early pathological
laughter (and rarely crying) appeared: the patient laughed without
any reason, and this could happen in any situation, but very
often as he was eating. A few months later, the patient noticed
dysarthria, dysphagia and postural instability. Successive
modifications of the VIM high-frequency stimulation didn’t help
much : when tremor was controlled more efficiently, the
pseudobulbar palsy was stronger, and conversely, when the
stimulation was lower, the patient noticed a reappearance of
the tremor and cessation of the pseudobulbar symptoms.
As the patient presented distinct parkinsonian signs, we decided
to perform a DaTSCAN® which showed a bilateral severely
impaired striatal uptake of the radioligand, compatible with a
dopaminergic pathway neurodegenerative disease.
Discussion: We suppose the pseudobulbar palsy was induced
by the thalamic DBS, which has not been described, to our
knowledge, and that the persistent tremor is due to a tolerance
of the VIM DBS, which is why we managed the case by trying
to progressively diminish the stimulation parameters during the
night, so that the threshold of stimulation during daytime can be
lower and adverse effects can be avoided. In addition, we reintroduced Primidone progressively.
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Pure Alexia associated with right hemineglect:
a rehabilitation challenge
M. Mudry (Clinique Valmont), B. Pimonow (Clinique Valmont),
J. Bogousslavsky (Clinique Valmont)
Alexia is an acquired reading disorder, affecting the rapid and
efficient recognizing of written language. Following a cerebral
lesion, it can be isolated (no other relevant language disorders),
constituting in that case a “pure” alexia. It is possible to draw a
continuum between less severe pure alexias (“letter by letter” or
“spelling” alexia), where identification of isolated letters is
possible but a length effect is present) and more severe forms
(“global” alexias, where identification of isolated letters is
affected). Because of the lesion site (left temporo-occipital area),
a contralateral hemianopia is frequently associated. However, the
coexistence of a visuo-spatial neglect has, as far as we know, not
been reported yet. The latter is usually caused by a right parietal
lesion and can cause neglect alexia (in reading parts of words
that appear contralesionally). On the other hand, neglect alexia
by a left-sided lesion is uncommon, with only a few cases
reported in the literature [1].
Concerning rehabilitation, a successful rehabilitation of a patient
with global pure alexia has not been reported [2]. On the other
hand, it seems that neglect alexia could be improved by prism
adaptation [3].
RK, a 74-year-old patient, right-handed, French-speaking with a
basic socio-cultural level (compulsory school) was hospitalized
because of a right sensory-motor dysfunction. Cerebral imaging
showed an ischemic left thalamic and occipital stroke.
Neuropsychological and speech therapy examination 1 month
post-stroke showed severe (global) pure alexia, right
hemianopsia and right visuospatial hemineglect, associated
with minor cognitive impairment.
A neuropsychological and speech-therapy treatment (weekly
sessions of 45–60 min each) was organized with the aim to
improve peripheral aspects of reading (sign detection,
discrimination and identification of letters and words, using
mnemonic and kinesthesic strategies); the use of the lexical
route (stimulation of global reading, using flash-reading, semantic
judgment, orthographic decision etc.); improvement of
visuospatial exploration in order to reduce the right hemineglect
(using non-verbal and verbal items, e.g. presenting words ending
differently); and improvement of sustained attention. Homework
was prescribed after each session.
At 21 months, examination showed a better speed and precision
of identification and loud-reading of low-case letters, words and
non-words, and of written word understanding. Improvement was
limited to the trained domains. In parallel, a more spontaneous
use of learned strategies was observed. The interpretation of
hemineglect rehabilitation effects remains difficult, because of
a lack of self-investment during the sessions. However, signs
of improvement were clinically observed, particularly a better
compensation of hemipanopsia during reading.
1 Warrington E.K., Zangwill O.L. A study of dyslexia. Journal of Neurology,
Neurosurgery and Psychiatry. 1957;20:208–15.
2 Leff A.P., Schofield T.M. 2010, International Encyclopedia of
Rehabilitation, Center for International Rehabilitation Research
Information and Exchange.
3 Angeli V, Benassi MG, Ladavas E. Recovery of oculo-motor bias in
neglect patients after prism adaptation. Neuropsychologia.
2004;42(9):1223–34.
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Quantitative EEG (QEEG) for identification
of attention deficits in Parkinson’s disease (PD)
R. Zimmermann1, U. Gschwandtner1, N. Benz1, F. Hatz1,
Ch. Schindler1, V. Roth2, P. Fuhr1
1
University Hospital, Basel, Switzerland; 2University Basel, Basel,
Switzerland
Objective: To identify cognitive deficits in PD patients with Mild
Cognitive Impairment (MCI) using QEEG.
Background: Subtle cognitive deficits in PD are heterogeneous
and often difficult to detect due to concomitant motor and
psychiatric symptoms.
Design/ Methods: 37 non-demented patients with PD (13
women, 24 men; mean age = 68.6 ± 8.2) and 39 healthy controls
(HC; 20 women, 19 men; mean age = 74.4 ± 6.5) were tested
with a comprehensive neuropsychological assessment battery.
Cognitive deficits in attention, working memory, executive
functions, language, visuo-spatial abilities and memory were
diagnosed according to Movement Disorder Task Force criteria.
EEGs were recorded using a 256-channel EEG machine, and
spectral analyses (delta, theta, alpha, beta frequency bands,
peak frequency and center of gravity) were performed. Random
Forest Classificators were used to predict deficits in cognitive
domains based on EEG spectral data.
Results: The Random Forest Classificator was able to predict
deficits in attention (area under the ROC curve (AUC) = 0.74,
balanced error rate (BER) = 0.35). No association was found
between the remaining cognitive domains and EEG data. In
patients, best predictor for attention deficits was the peak
frequency measured at occipital electrodes and power in the delta
frequency band at frontal electrodes. In contrast, HC showed no
significant relationship of EEG spectra and attention deficit.
Conclusion: In patients with PD-MCI, deficits of attention are, to
some extent, predictable from EEG spectral data. Thus, QEEG
analyses may be helpful to identify early cognitive deficits in PD.

Seizure induced ventricular tachycardia in a patient
with structural epilepsy
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Cardiac arrhythmias are frequently observed during epileptic
seizures. Well known are sinus tachycardia, severe bradycardia
and asystole. Other abnormalities such as atrial fibrillation, sinus
arrhythmia, supraventricular tachycardia, artrial or ventricular
premature depolarization, bundle branch block and reduced heart
rate variability have been reported as well. Especially patients
with focal epileptic seizures involving the insula and parts of the
frontal and temporal lobe are at risk. It is believed that at least
some cases of sudden unexpected death in epilepsy (SUDEP)
are caused by cardiac arrhythmia.
However, data on seizure related ventricular tachycardia are rare.
To our knowledge there is only one case report in the literature
with seizure induced ventricular tachycardia. This patient was in
cardiac health.
We report a case of a 59 year-old man with structural epilepsy
and focal epileptic seizures after cardioembolic stroke in the
gyrus frontalis inferior on the left side, suffering from epileptic
seizure related monomorphic ventricular tachycardia. He was first
admitted to our hospital with cardioembolic stroke after subacute
myocardial infarction, followed by ventricular tachycardia. In the
following months he had several focal seizures with
accompanying ventricular tachycardia. Treatment strategies
included antiepileptic drugs, rhythm stabilizing medication, and
finally pacemaker implantation.
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Repeated rituximab infusions in the treatment
of progressive multiple sclerosis
J. Bontadelli1, C. Gobbi1, C. Städler1, C. Zecca1
1Neurocenter of Southern Switzerland, Ospedale
Regionale di Lugano, Lugano, Switzerland
Objective: To present our experience with repeated rituximab
infusions in the treatment of progressive multiple sclerosis (MS)
with poor response to conventional immunotherapy in a real
world setting.
Background: Efficacious treatments for progressive MS are
scarce. There is evidence that B lymphocytes are involved in the
pathogenesis of MS. Rituximab is an novel anti-B therapy.
Design/methods: Progressive MS patients resistant to
conventional immunotherapy (> 0.5 point EDSS progression/
year) were offered to be treated with off-label rituximab infusion
2 gr every 9 months (1 gr day 1, 1 gr day 15).
We evaluated patients’ treatment satisfaction with a VAS scale
(0 – completely unsatisfied to 100 – completely satisfied). Also,
we compared efficacy (EDSS progression) and safety during
19 months (1–45 months) rituximab treatment to values during
the 2 years before treatment.
Results: We included 13 patients [10 secondary-progressive;
1 progressive-relapsing; 2 relapsing-progressive; median age
46.5 years (41-69), 9 females, median EDSS 6.0 (2.5–6.5) at
baseline, 4.0 (2.5–6.5) 2 years before]. All received at least
2 rituximab infusions, 6 received 4 infusions, 1 had 6 infusions.
Mean treatment satisfaction was 80/100. Mean EDSS
progression was 0.6 (0–1.75) per year during the 2 years prior
to rituximab. After a mean follow up of 19 months (1–45) median
EDSS stabilized at 6.0 (9/13 unchanged EDDS; 2/13 EDSS
progression of +0.5; 2/13 EDSS improvement of –0.5). 9 patients
had at least one follow up brain MRI and these did not show any
new/enlarging T2 or Gd+ lesions. Infusions were well tolerated in
all patients. However, 2 patients discontinued treatment (recurrent
urinary infections, myalgias).
Conclusions: In our sample of progressive MS patients
treatment satisfaction with repeated rituximab infusions was high.
Treatment was generally well tolerated and there was some
indication of disease stabilization with rituximab.
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Sleep and motor function after GHB and baclofen
administration in healthy rats and rats with focal cerebral
ischemia
A. Hodor1, S. Palchykova1, B. Gao1, C.L. Bassetti1
1Inselspital, University Hospital, Bern, Switzerland
Objectives: Ischemic stroke remains one of the leading causes
of death worldwide, but no effective treatment is available for the
patients. Promotion of neuroplasticity during stroke recovery may
represent an alternative therapeutic strategy. Several studies
have suggested that sleep is implicated in facilitation of
neuroplasticity. Moreover, sleep promoting drugs, gammahydroxybutyrate (GHB) and baclofen (Bac), administered during
the acute phase after ischemia (isch) showed neuroprotection.
We investigated 1) changes in sleep induced by GHB and Bac
in healthy rats, 2) stroke outcome following Bac administration
beyond the acute phase in a rat model of focal cerebral ischemia.
Methods: 1) Adult male rats (n = 26), implanted for EEG
recording, were given GHB (150 or 300 mg/kg), Bac (10 or
20 mg/kg) or saline 1h after light onset/offset. 2) Rats were
treated with Bac (10 mg/kg) or saline 24h after middle cerebral
artery occlusion (MCAo) and then twice daily for 10 consecutive
days. Animals were assigned to the isch/Bac (n = 14), isch/saline
(n = 14) and sham/Bac (n = 8) groups. Motor function was
assessed by single pellet reaching test.
Results: 1) GHB and Bac induced abnormal behavior and
altered EEG pattern. Therefore, vigilance states were evaluated
after the end of the drug effect lasting up to 413 min. Bac
increased the amount of NREM sleep in the light and dark phase
and of REM sleep in the dark phase (p <0.05, paired t-test).
Moreover, in the light phase Bac increased the duration of NREM
sleep episode, but reduced their frequency, while in the dark
phase it increased episode frequency only (p <0.05). Sleep
fragmentation was reduced after Bac treatment in the dark phase
(p <0.001, paired t-test). GHB had no major effect on vigilance
states.
2) Pellet reaching dropped to 0 immediately after MCAo in both
ischemic groups, but recovered slowly thereafter. No significant
difference in reaching was found between the isch/Bac and
sham/Bac groups 33 days after MCAo. In contrast, isch/saline
rats never attained the level of the sham group and performed
significantly worse than isch/Bac rats (p = 0.01, Tukey-Kramer).
Conclusion: We found that 1) GHB and Bac induced subanesthetic state distinct from physiological sleep, confirming
previously published mouse data. In contrast to GHB, Bac
increased sleep after the end of the drug effect. Time of day
determined magnitude of the Bac effect. 2) Delayed repeated
Bac treatment might benefit motor function recovery after stroke.
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Special richness of nicotinic receptors
in the cingulo-insular network
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Aim: The a4b2 neuronal nicotinic acetylcholine receptors (a4b2
nAChRs) constitute the main nicotinic receptors in the human
brain. They are found throughout the brain with an especially high
density in the thalamus. Despite the important role of a4b2
nAChRs in various physiological functions (ordinary cognition,
particularly in attention) and pathological conditions, their
distribution in the human cortex remains poorly characterized.
Methods: We assessed the in vivo distribution of a4b2 nAChRs
in the human cortex in a group of seven non-smoking healthy
subjects, using 2-[18F]F-A-85380 PET and a volumeofinterestbased analysis. In addition, we investigated nAChR
density in entire intrinsic functional connectivity networks (ICNs)
taken from masks previously defined in an independent dataset
(the cingulo-insular network and two other attentional networks,
the fronto-parietal and dorsal attention networks, as well as the
default mode network, the sensorimotor and the visual networks).
Results: We showed that cortical nAChR density was highest in
the insular and anterior cingulate cortices (20% greater than the
median density of all cortical areas; p<0.05). These two cortical
regions (and the thalamus) are known to be functionally highly
correlated during the resting-state and various tasks and are
referred to as the cingulo-insular network. In the study of the
networks, receptor density was significantly higher in the cinguloinsular network as compared to all other networks.
Conclusions: The cingulo-insular network (or ‘‘salience
network’’) relates emotional value to internal and external stimuli,
facilitating the detection of the most behaviorally relevant stimuli,
and participates in the regulation of autonomic control, intrinsic
maintenance of alertness and reorienting of attention. The
demonstration of a high density of nicotinic receptors in the
insula and cingulate cortex could reflect a particular
neurochemical organization of the cingulo-insular network, and
suggests a role of the nicotinic receptors in the central autonomic
regulation underlying emotional arousal.
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Specific NMDA receptors subunits gene expression
changes in Parkinsonian rats
C. Capper-Loup1, D. Rebell1, A. Kaelin-Lang1
1Inselspital and University of Bern, Bern, Switzerland
The main feature of early Parkinson’s disease (PD) is the
degeneration of dopaminergic cells in the Substantia Nigra pars
compacta (SNC). This leads to a functional impairment of the
cortico-basal ganglia loops including glutamatergic pathways.
Several studies have described changes in glutamatergic
N-methyl-D-aspartate (NMDA) receptors (NRs), expressed in
the striatum; however it is not yet clear whether these reflect
unspecific short-lasting changes or rather or long-term
adaptations specific to PD. Our hypothesis is that NRs changes
are long-term ones; we have also analyzed the relation between
these changes and the presynaptic corticostriatal drive.
We used the unilateral 6-hydroxydopamine (6-OHDA) rat model
of PD and control animals. Four weeks after the lesion, animals
were killed and their brain extracted. We performed in situ
hybridization histochemistry with DNA oligoprobes for NRs
subunits, in the striatum and for corticostriatal pathway marker
(vesicular glutamate transporter 1 (vGluT1)), in the primary motor
cortex (M1). Results were analyzed on film autoradiograms.
We observed a higher expression of NR1 and NR2A mRNA in
the striatum ipsilateral to the lesion in 6-OHDA animals, but no
changes were observed with NR2B mRNA. NR2A subunits are
more expressed in striatal direct pathway projection neurons
than in indirect pathway projection neurons, indicating that the
changes observed are specific of the direct pathway. We also
found positive and significant correlations between striatal
expression of NR1, NR2A and cortical vGluT1 expression,
in 6-OHDA animals.
In conclusion our findings suggest a secondary lasting increase
of NMDA receptor gene expression belonging to the striatal direct

pathway neurons and a pathological interaction between these
NMDA receptors and cortical glutamatergic activity after
dopaminergic denervation. These specific gene expression
changes might reflect adaptive mechanisms specific to PD.
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Supplementary motor cortex and disturbed motor
control – A retrospective clinical and lesion analysis
of patients after anterior cerebral artery infarction
F.B. Brugger1, J.M.W. Müller-Westermann1, E.A. Abela1,
G.K. Kägi1, B.W. Weder1
1Klinik für Neurologie, Kantonsspital St. Gallen, St. Gallen,
Switzerland; 2Neurologische Universitätsklinik, Inselspital Bern,
Bern, Bern, Switzerland
Background: The human supplementary motor complex (SMC)
consisting of the supplementary motor area (SMA), the pre-SMA
and the supplementary eye field (SEF), is crucial for intentional
motor behaviour. The SMC is supplied by the anterior cerebral
artery (ACA), infarctions to this territory consequently lead to
profound disorders of motor control. Lesions to the SMA, in
particular, may evoke an alien-hand syndrome (AHS), a rare
movement disorder characterized by autonomous but purposeful
actions of the contralesional hand that do not follow the patient’s
intentions.
Methods: We present retrospective analyses of a series of
patients (n = 9), all suffering from either unilateral (n = 8) or
bilateral (n = 1) ischemic stroke within the ACA territory. In all
cases the SMA was affected by ischemia. Our aim was to
clinically characterize these patients in terms of disturbances
of motor control. We performed a dedicated clinical assessment
and analysed the brain scans that had been acquired in the acute
phase. The scans were co-registered to a standard space
template using SPM8 (FIL London). Subsequently we created
volumes of interest (VOI) separately for each case including the
ischemic lesion and created summation maps to detect brain
regions with the greatest lesion overlap. In addition, we recorded
the Bereitschaftspotential in two cases.
Results: Initially, all cases had marked difficulties to perform
spontaneous hand movements in addition to absent awareness
of the involved limb, i.e. an alien-hand syndrome. In the subacute
stage, movement initiation improved, however, in most of our
patients signs of disturbed motor control like exaggerated
grasping, intermanual conflicts, irregular action tremor and
disturbing movements of the affected limb could be observed
to a variable extent. Analysis of the brain images revealed the
greatest overlap of lesions in the SMA with extension to the
paralimbic anterior cingulate cortex (ACC). Moreover, no
Bereitschaftspotential could be evoked in a few cases.
Conclusions: After ischemic stroke within the ACA territory
various signs of disturbed motor control were observed in all
patients. Lesions to the SMA seem to be crucial for the
occurrence of these manifestations. Alteration of the Bereitschaftspotential underscores the significance of the SMA
dysfunction. The disturbed motor control as an insidious feature
of chronic ACA infarction is a challenge for rehabilitation due to
the disturbed sense of self in the involved limb.
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The impact of anti-JC virus antibody testing on
treatment decisions in patients with Multiple Sclerosis
K.R. Reuter1, H.K. Könnecke1, B.Z. Zörner1, S.K. Kapitza1,
I.J. Jelcic1, A.S. Semmler1, M.L. Linnebank1
1University Hospital, Department of Neurology, Zurich, Switzerland
Background: Natalizumab (Tysabri) is efficaceous in the
treatment of relapsing remitting multiple sclerosis (MS). However,
Tysabri treatment is associated with the risk of developing a
progressive multifocal leukoencephalopathy (PML), which is
caused by oppoortunistic, endogeneous activation of the JC virus
(JCV). Testing patients’ serum for the prevalence of anti-JCV
antibodies (STRATIFY test) is one parameter used to estimate
individual PML risks.
Objectives: This study aimed at investigating the influence of
the anti-JC-virus antibody test STRATIFY on patients’ decisions
towards MS therapies, anxiety and quality of life.
Methods: In this monocenter study, we enrolled serial patients
with relapsing remitting multiple sclrosis treated with Tysabri,
who were tested for the prevalence of anti-JC-virus antibodies
in the serum with the enzyme-linked immunoabsorbent assay
STRATiFY. Before and after testing, patients answered
questionnairs concerning treatment decisions and anxiety related
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to PML. In addition, validated questionnairs were used to evaluate
quality of life (SF-36), general anxiety (Beck Anxiety Inventory;
BAI) and optimism level (unrealistic optimism).
Results: We enrolled 47 patients. 31 patients were female,
median age was 35 years. Of these patients, 30 (64%) were
JCV seropositive and 17 (36%), seronegative. The personal
assessment of the PML risk correlated with the personal anxiety
level and, in patients tested seropositive, showed a significant
increase after testing (p = 0.001). Quality of life, anxiety level and
the other parameters tested were not changed by the test result.
Positive-tested patients percieved PML as an important individual
risk. Whereas all 17 seronegative patients continued treatment,
3 of the 30 seropositive ones disontinued.
Conclusion: MS patients treated with Tysabri realize PML as
relevant therapy-related risk. The STRATIFY test result influences
the patients’ perception of their individual PML risk. However, the
STRATIFY result does not change quality of life or the general
anxiety level, and, in our cohort, the majority of patients want to
continue Tysabri treatment also if tested positive.
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The video head impulse test (vHIT) detects vertical
semicircular canal dysfunction
H.G. MacDougall1, L.A. McGarvie2, G.M. Halmagyi2,
I.S. Curthoys1, K.P. Weber3
1
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Neurology, Royal Prince Alfred Hospital, Sydney, Australia;
3
Departments of Neurology and Ophthalmology, University
Hospital Zürich, Zürich, Switzerland
Aim: The video head impulse test (vHIT) is a useful clinical tool
to detect semicircular canal dysfunction. However vHIT has
hitherto been limited to measurement of horizontal canals, while
scleral search coils have been the only accepted method to
measure head impulses in vertical canals. The goals of this study
were to determine whether vHIT can detect vertical semicircular
canal dysfunction and validate the measurements with
simultaneous scleral search coil recordings.
Methods: Head impulses were delivered diagonally in the plane
of the vertical semicircular canals while gaze was directed along
the same plane. The planes were oriented along the left-anteriorright-posterior (LARP) canals and right-anterior-left-posterior
(RALP) canals. Eye and head movements were recorded
simultaneously in 2D with vHIT (250Hz) and in 3D with scleral
search coils (1000Hz). Twelve patients with unilateral, bilateral
and individual semicircular canal dysfunction were tested and
compared to seven normal subjects.
Results: Simultaneous video and search coil recordings were
closely comparable. Mean VOR gain difference measured with
vHIT and search coils was 0.05 (SD = 0.14) for the LARP plane
and –0.04 (SD = 0.14) for the RALP plane. The coefficient of
determination R2 was 0.98 for the LARP plane and 0.98 for the
RALP plane and the results of the two methods were not
significantly different. vHIT and search coil measures displayed
comparable patterns of covert and overt catch-up saccades.
Conclusions: vHIT detects dysfunction of individual vertical
semicircular canals in vestibular patients as accurately as scleral
search coils. In contrast to search coils, the method is practical
in clinics as a promising new tool for diagnosing dysfunction of
individual vertical semicircular canals in vestibular patients.
Acknowledgements: The study was supported by the National
Health and Medical Research Council of Australia, the Garnett
Passe and Rodney Williams Memorial Foundation and the Betty
and David Koetser Foundation for Brain Research.
Disclosure: All authors act as unpaid consultants and have
received funding for travel from GN Otometrics.
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Two episodes of profound spontaneous reversible
encephalopathy in a patient with CPEO and two
different mutations
S. Renaud, J. Morier, V. Verdon, A. Schaller, T. Kuntzer
Division of neurology and neuropsychology Hôpital neuchâtelois,
Neuchâtel, Department of neurological sciences CHUV,
Lausanne, Switzerland; Department medizinische Genetik
Inselspital, Berne, Switzerland
A 66 years old woman was hospitalized for a sudden onset of
important headaches and extreme anxiety.
She was diagnosed two years before with chronic progressive
external ophthalmoplegia (CPEO). Mitochondrial genome

analysis in the blood at that time did not yield a mitochondrial
mutation. 20 years before she was hospitalized for a severe
confusional state that was diagnosed as viral meningitis
(237 mostly mononuclear white blood cells in the CSF) and she
recovered completely.
On admission the patient had word findings problems and brisk
reflexes. The first CSF exam showed 25 mononuclear cells,
a lactate of 3.5 (1.2–2.1), and 803 mg/l total protein. She was
diagnosed with viral meningitis. Analysis of the pneumococcus
antigen and PCR for herpes simplex virus was negative.
At first she improved, could again talk and was walking in the
corridor. However on the third day of hospitalization abrupt
changes of vigilance were observed and there were episodes
of several minutes where she even did not respond to painful
stimuli.
The EEG showed signs of encephalopathy with frontal slowing
and occasional changes of wakefulness. Brain MRI was normal.
The patient was increasingly stuporous and was transferred to
the ICU. A second EEG showed pathological changes of
wakefulness with a slowing of the baseline activity and intermittent bifrontal slowing but no epileptic activity. Serology of HIV,
VDRL, TPPA, HBV, HCV, Rubella, Rickettsia, Coxiella, Brucella,
Francisella, Lyme disease, FSME, and Quantiferon test was
negative.
A search for ANCA, ANA, FR, anti-thyroid antibodies, paraneoplastic antibodies (including NMDA) was negative.
The patient started to improve spontaneously after two weeks
and could again walk; she had difficulties to find her words, had
attention deficits and a disturbed executive function. 3 months
after the hospitalization there were only mild attention deficits.
Genome analysis of the muscle biopsy revealed a 6kbp deletion
in the mitochondrial genome and the mutation A 3274 G in the
tRNA leu (UUR). The latter mutation has so far been described in
one case in the literature in a patient with a severe mitochondrial
encephalopathy and myopathy.
Discussion: Two identical episodes with a severe confusional
state and inflammatory CSF happened in the same patient within
20 years with spontaneous recovery. We think that the patient
might be – due to these two mutations – vulnerable to certain
viral pathogens and react with profound encephalopathy.
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5-ALA complete resections go beyond MR contrast
enhancement: shift corrected volumetric analysis
of the extent of resection in surgery for glioblastoma
Society: SSNS
Philippe Schucht, M.D.1, Sonja Knittel, M.D.1, Johannes
Slotboom, PhD2, Kathleen Seidel, M.D1, Michael Murek, M.D1,
Astrid Jilch, M.D1, Andreas Raabe, M.D.1, Jürgen Beck, M.D.1
1Department of Neurosurgery, Inselspital, Bern University
Hospital, Bern, Switzerland; 2Department of Diagnostic and
Interventional Neuroradiology, Inselspital, Bern University
Hospital, Bern, Switzerland
Object: 5-aminolevulinic acid (5-ALA) tumor fluorescence is
increasingly used to improve visualization of tumor tissue and
thereby to increase the rate of patients with gross total resections.
In this study we measured the resection volumes in patients who
underwent 5-ALA- guided surgery for non-eloquent glioblastoma
and compared them with the preoperative tumor volume.
Methods: We selected 13 patients who had received a complete
resection according to intraoperative 5-ALA induced fluorescence
and CRET according to post-operative T1 contrast enhanced
MRI. The volumes of pre-operative contrast enhancing tissue,
post-operative resection cavity and resected tissue were
determined through shift-corrected volumetric analysis.
Results: The mean resection cavity (29cc) was marginally
smaller than the pre-operative contrast-enhancing tumor (39cc,
p = 0.32). However, the mean overall resection volume (84cc)
was significantly larger than the pre-operative contrast-enhancing
tumor (39cc, p = 0.0087). This yields a mean volume of resected
5-ALA positive, but radiological non-enhancing tissue of 45cc.
The mean calculated rim of resected tissue surpassed preoperative tumor diameter by 6mm (range 0–10 mm).
Conclusion: Results of the current study imply that (i) the
resection cavity underestimates the volume of resected tissue
and (ii) 5-ALA complete resections go significantly beyond the
volume of pre-operative contrast enhancing tumor bulk on MRI,
indicating that 5-ALA also stains MRI non-enhancing tumor
tissue. Use of 5-ALA may thus enable extension of coalescent
tumor resection beyond radiologically evident tumor. The impact
of this more extended resection method on time to progression
and overall survival has not been determined, and potentially
puts adjacent and functionally intact tissue at risk.
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A prospective randomized trial assessing the efficacy
of fleece bound tissue sealing (TachoSil®) against dural
suturing alone to reduce postoperative CSF leakage
G. Hutter2, S. von Felten1, M. Schulz1, L. Mariani1
1
University Hospital, Basel, Switzerland; 2Luzerner Kantonsspital,
Luzern, Switzerland
Objective: Cerebrospinal fluid (CSF) leakage after craniotomies
poses a significant cause of morbidity due to infection,
meningitis, poor wound healing, revisions and prolongation of
hospital stay. Here we assessed in a randomized, controlled
double-blinded trial whether the adjunct of TachoSil®, a fixed
combination of a collagen sponge coated with a dry layer of the
human coagulation factors fibrinogen and thrombin is superior
to dural suturing alone in respect to CSF-leakage or other
craniotomy-related neurosurgical complications within 30 days
after surgery.
Methods: A total of 241 patients undergoing elective cranial
surgery at the University Hospital Basel were randomized to
dural closure either with a running dural suture alone or adjunct
of TachoSil® on top of the dural suture. Follow-up data were
collected on postop day 7 and 30 assessing the incidence of
CSF-leakage, CSF pads, infection or any re-intervention after
primary surgery.
Results: The frequency of CSF leakage was lower in the
TachoSil® group compared to dural suturing alone. We could also
detect a trend towards reduction of postoperative wound infection
and meningitis in the TachoSil® group, although these data were
not statistically significant. Patients with diabetes seemed to profit
from TachoSil®. Moreover, the application of TachoSil® reduced
the length of stay at our intermediate care unit.
Conclusions: To date, this is the first RCT demonstrating a
marginally significant effect on reduction of postoperative CSF
leakage in cranial surgery upon adjunct of a fleece-bound
hemostatic agent on the dural suture. Moreover, a trend towards
reduction of postoperative infection could be identified. Based
on this trial we recommend to supplement dural suturing with
TachoSil® to minimize postoperative CSF leakage and resulting
interventions and complications thereof.

Accuracy of screw positioning and perioperative
course in robot-assisted thoraco-lumbar surgery
G. Molliqaj1, E. Tessitore1, B. Schatlo1, K. Schaller1
1
Geneva University Hospitals, Geneva, Switzerland;
2
Kantonsspital Aarau, Aarau, Switzerland
Background: Recent years have been marked by efforts to
improve quality and safety of pedicle-screw placement in spinal
instrumentation. Different navigational tools have been developed
to reduce the risk for misplacement of screws.
Purpose: Evaluate the accuracy and perioperative outcome in
patients undergoing to robot-assisted thoraco-lumbar surgery.
Design: Retrospective case series
Methods: Forty-two (n = 42) patients requiring elective thoracolumbar spine surgery with posterior instrumentation were
included in the study. A total of 178 pedicle screws were inserted
with the aid of the robot Spine Assist TM (Mazor, Israel).
The primary outcome measure was screw accuracy. We obtained
postoperative CT scans with axial, coronal and sagittal
reconstruction for all patients and we evaluated the accuracy of
screw placement using a scale by Gertzbein and Robbins (from
A to E. A: perfect intrapedicular localization, E: >6 mm deviation
from ideal intrapedicular trajectory). Secondary parameters were
duration of intervention and the need for revision of a misplaced
screw. Moreover, we recorded intraoperative blood loss and the
cumulative dose of morphine.
Results: A perfect trajectory (A) was observed in 144 (80.9%)
of screws. The remaining screws were graded B (n = 20, 11.2%),
C (n = 7, 3.9%), D (n = 1, 0.6%) and E (n = 2, 1.1%). N = 4 (2.3%)
screws that were inserted under robot-guidance had to be
revised (grade “R”) during surgery due to obvious poor
positioning. Concerning the secondary parameters, duration of
surgery was 211 ± 48 minutes. Length of stay (mean ± SD) was
12.0 ± 5.5 days. Blood loss during surgery (mean ± SD) was
364.8 ± 215.3. The cumulative dose of morphine (mean ± SD)
was 174.1 ± 282.1 mg. Patient-controlled analgesia was used
in 7 patients (16.6%) for duration of 1.6 ± 0.8 days.
Conclusions: The robot-guided technique with the Spine
AssistTM system seems to provide a safe and useful assistance
in thoraco-lumbar spine surgery despite the presence of a
learning curve. The accuracy is close to that obtained in our
usual practice, in which screws are inserted using anatomical
landmarks and lateral fluoroscopy guidance. Nonetheless,
technical difficulties remain and fluoroscopy control is advocated
to control robot-guided instrumentation.
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A rare case of deeply seated intracerebral metastasis
from primary myxofibrosarcoma of the back
C.M. Woernle1, S. Wernhart1, M.C. Neidert1, B. Bode2,
E.J. Rushing3, G. Studer4, I. Fuchs5, L. Regli1, S. Sürücü1
1Department of Neurosurgery, University Hospital Zurich, Zurich,
Switzerland; 2Department of Pathology, University Hospital
Zurich, Zurich, Switzerland; 3Department of Neuropathology,
University Hospital Zurich, Zurich, Switzerland; 4Department
of Radiation Oncology, University Hospital Zurich, Zurich,
Switzerland; 5Department of Oncology, University Hospital
Zurich, Zurich, Switzerland
A 73-year-old male patient presented in May 2012 with dull rightsided back pain at the lower thoracic level radiating to the
epigastric area. Biopsy of the subcutaneous mass revealed
multinucleated spindle cells embedded in a myxoid matrix,
consistent with the diagnosis of myxofibrosarcoma (MFS).
Staging with sonography of the thoracic wall, a CT of the thorax
and an MRI of the thoracic spine revealed no evidence of further
disease. Due to the anatomic proximity to the right kidney, renal
function was assessed with MAG-3 scintigraphy and revealed
normal results. In August 2012 three asymptomatic pulmonary
metastases were detected by routine CT scan. Treatment of
the disseminated disease was performed with neoadjuvant
radiotherapy, metastasectomy and adjuvant chemotherapy.
In January the patient suddenly developed a right-sided
hemiparesis accompanied by speech impairment. On brain MRI
a left-sided, contrast-enhancing lesion of the left corona radiata
beneath the parietal operculum and insula was found. Surgical
resection of the tumor was performed, followed by whole brain
radiation therapy. Speech and motor symptoms somewhat
improved and the patient was discharged. Close follow-up with
repeated imaging is planned. We report a rare case of MFS
metastasizing to the brain. Since little is known about the biology
of MFS, further study is warranted to elucidate the underlying
molecular signaling pathways that will facilitate the development
of future targeted therapy.

1 Kantelhardt SR. Eur Spine J. 2011;20(6):860–8.
2 Scheufler KM. Neurosurgery. 2011. 69(4):782–95.
3 Lang MJ. Acta Neurochir Suppl. 2011;109:231–6.
4 Devito DP. Spine (Phila Pa 1976). 2010;35(24):2109–15.
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Analysis of intraoperative aneurysm rupture in patients
undergoing surgery for aneurysmal subarachnoid
hemorrhage
J.-K. Burkhardt1, M.C. Neidert1, L. Regli1, O. Bozinov1
1Department of Neurosurgery, University Hospital Zurich, Zurich,
Switzerland
Aim: To assess risk factors for intraoperative aneurysm rupture
(ioAR) during surgical clipping after aneurysmal subarachnoid
hemorrhage (SAH).
Methods: Between January 2008 and October 2012 one
hundred patients underwent surgical clipping after suffering SAH
at our institution and data were evaluated retrospectively.
Demographic data as well as aneurysm location, timing of
surgery, preoperative severity grades (Hunt and Hess, Fisher,
WFNS), and presence of intraparenchymal hemorrhage (ICH)
on preoperative CT scans were analyzed. Surgical technique
was reviewed using intraoperative video tapes.
Results: Out of 100 patients (38 m, 62 f) with a median age of
56.78 years (23 - 85) ioAR occurred in 34 cases (34%). Severe
cases were overrepresented in our series: 56 patients had a
Fisher grade of 4 and 36 had a Fisher grade of 3. When
comparing the group of unruptured cases (n = 66) to the group
with ioAR (n = 34), severity grades were significantly higher in
the ruptured group (Fisher p = 0.001; Hunt and Hess p = 0.001;
WFNS = 0.023) and ICH was associated with intraoperative
rupture (p = 0.002). In 27 of the ioAR cases (79.41%) patients
had a Fisher grade of 4. No significant differences were seen
regarding age, sex, aneurysm location and timing of surgery.
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Conclusion: ICH and a Fisher grade of 4 were significant
preoperative risk factors of ioAR. There was no significant
association between intraoperative rupture and timing of
surgery.
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Anatomical location of cranial nerve nuclei in pons
lesions: Initial experiences and clinical course with
diffusion tensor imaging at 3T
N.H. Ulrich1, U. Ahmadli1, H. Bertalanffy1, S. Kollias1
1
Department of Neurosurgery and Neuroradiology, University
Hospital Zurich, Zurich, Switzerland; 2University Hospital Zurich,
Department of Neuroradiology, Zurich, Switzerland; 3International
Neuroscience Institute, INI, Hannover, Hannover, Germany;
4
Department of Neuroradiology, University Hospital Zurich,
Zurich, Switzerland
Objective: With continuous improvement of surgical techniques
and higher resolution in neuroimaging the management of
lesions in the pons are constantly improving. Among pons
structures with vital functions that are under the risk of being
damaged by surgical manipulation, cranial nerve (CN) nuclei like
CN V, VI, and VII play a critical role. The attempt to map the area
of CN nuclei and to avoid unintended loss of their function could
create an advantage for surgical outcome. We present our initial
experiences of 7 patients analysed by DT-imaging in regard to
locate and map CN nuclei in the pons and to possibly offer
guidance for the surgical planning.
Methods: DT-imaging in the area of CN nuclei V, VI and VII were
retrospectively analyzed in 7 individuals with intraaxial lesions
in the pons at 3-T MRI. Various levels of axial MR-images and
color-coded maps were compared with corresponding anatomical
sections of the pons. FA and ADC-maps were generated for
quantification of each CN area.
Results: We mapped the area of CN nuclei during the pre- and
postoperative course. In most cases associations between
postoperative CN-improvements and the corresponding CN-area
in the pons were demonstrated. A list of anatomical structures
in the pons could be identified among clinical course of each
patient.
Conclusion: Our results suggest that DT-imaging allows
quantification of certain areas of CN nuclei in pons lesions. When
a lesion is present in these structures mapping the area of cranial
nerve nuclei with DT-imaging might help us to better understand
the intrinsic anatomy. In the future even higher spatial resolution
in DT-imaging could be potentially of importance when
scheduling those cases for surgery.
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Brain shift in DBS electrode accuracy
A. Rogers1, S. Momjian1
1University Hospital Geneva, Geneva, Switzerland
Introduction: For deep brain stimulation (DBS) in movement
disorders, the accuracy of electrode placement is a major
component of clinical and surgical outcome. Brain shift occuring
during implantation surgery might affect the accuracy with which
the surgeon can reach his target.
Methods: We retrospectively analized data concerning n = 13
patients (mean age = 64 years old) that underwent bilateral STN
implantation for Parkinson’s disease in our institution. The
preoperative MRI acquisition with planned trajectories was fused
with the preoperative stereotatic CT and the postoperative 3d
1 mm slice CT. Mean differences of coordinates between planned
and real position were assessed in the x,y,z stereotactic planes.
We also compared accuracy on both sides depending on the
sequence of the operation. Data was analyzed using Student
t-test with a statistically significant p-value of <0.01.
Results: The accuracy of electrode placement was similar to
previous studies. Mean coordinate differences were x = 0.84,
y = 0.85, z = 1.57 (mm). Furthermore the sequence in which each
side was operated on did not affect the accuracy of placement
(p = 0.8).
Conclusions: In this study, brain shift did not seem to affect the
accuracy of DBS electrode placement. Further work should be
done to assess the relevance of brain shift in stereotactic surgery.

Contributions of EEG/fMRI to localizing focal cortical
dysplasia
F. Pittau1, L. Ferri3, F. Fahoum2, F. Dubeau2, J. Gotman2
1
Hôpitaux Universitaires de Genève, Genève, Switzerland;
2
Montreal Neurological Institute and Hospital, McGill University,
Montreal, Canada; 3IRCCS Istituto delle Scienze Neurologiche,
Bologna, Italy
Purpose: To examine the ability of the BOLD response to EEG
spikes to assess the epileptogenicity of the lesion in patients with
focal cortical dysplasia (FCD).
Method: Patients with focal epilepsy and FCD who underwent 3T
EEG/fMRI from 2006 to 2010 were included. The diagnosis of
FCD was based on neuroradiology (MRI+), or histopathology in
MRI-negative cases (MRI-). Patients underwent a 120 min EEGfMRI recording session. Spikes similar to those recorded outside
the scanner were marked in the filtered EEG. The lesion (in
MRI+) or the removed cortex (in MRI-) was marked on the
anatomical T1 sequence, after revising the FLAIR images. For
each BOLD response we assessed the concordance with the
spike field and the concordance with the lesion in MRI+ or the
removed cortex in MRI-. BOLD responses were considered
“concordant” if the maximal t-value was inside or up to 1 cm away
from the marking.
Results: Twenty patients were included (13 MRI+, 7 MRI-). In
7 patients the EEG was not active or there were artifacts during
acquisition. In 9/13 (69%) patients at least one BOLD response
was concordant with the lesion: in 6/7 (86%) MRI positive
patients and in 3/6 (50%) MRI negative patients.
Conclusion: BOLD responses were concordant with the lesion
in 86% of patients with FCD detectable by MRI, and in 50% of
patients with normal MRI. Overall EEG/fMRI is able to assess
the epileptogenicity of the FCD in 69% of cases.
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Current practice in cognitive outcome reporting
after aneurysmal subarachnoid haemorrhage
M.N. Stienen1, R. Weisshaupt2, J. Fandino3, G. Hildebrandt1,
A. Studerus-Germann, B. Schatlo3
1
Clinic for Neurosurgery, Kantonsspital St.Gallen, St.Gallen,
Switzerland; 2Department for Neuropsychology, Kantonsspital
Aarau, Aarau, Switzerland; 3Department for Neurosurgery,
Kantonsspital Aarau, Aarau, Switzerland
Background: Neuropsychological deficits (NPD) are a common
finding in patients with aneurysmal subarachnoid haemorrhage
(aSAH). NPD are one of the major limiting factors for patients
with an otherwise good outcome to continue a pre-morbid way
of life. Recently, only few high quality studies published recently
have used a standardized cognitive testing battery as a primary
or secondary outcome measure.
Objective: To determine the current practice in reporting NPD
following aSAH in clinical studies.
Methods: A MEDLINE analysis was performed in November
2012 using the search term “subarachnoid haemorrhage
outcome”. The latest 1000 articles were screened. Only original
clinical articles on human subjects in English language reporting
outcome assessment after aSAH using mortality, neurological,
quality of life or neuropsychological scales were taken into
consideration. Animal studies or experimental articles solely
reporting laboratory data (e.g. inflammatory markers), physiologic
markers (e.g. blood pressure) or radiological outcome (e.g. vessel
diameter on CTA) were discarded. Furthermore, reviews, metaanalyses, case reports and case series reporting ≤3 patients
were not included. We recorded study design, patient number,
and whether NPD of any sort were reported. In studies with
explicit mention of NPD, timing and testing battery, as well as
number and percentage of patients with impairment were
analyzed.
Results: From a total of 2702 hits, the latest 1000 articles
between 2012 – 2009 were screened. After application of the
inclusion and exclusion criteria, 324 clinical articles were selected
for further review. Of those, 21 articles (6.93%) reported
neuropsychological outcome while 303 articles did not. From
a total of 346,666 patients, neuropsychological outcome was
reported in 2,001 patients only (0.58% of all patients). No
prospective randomized study included neuropsychological
outcome. The assessment of NPD differed broadly with both
subjective and objective cognitive evaluation and a large variety
of tests used (a table with further data is provided).
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Conclusion: Neuropsychological outcome is underreported and
its assessment shows broad variety in currently published clinical
articles on aSAH. Prospective randomized treatment trials in
aSAH may benefit from including more comprehensive
neurological or neuropsychological outcome evaluation.
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Electrocorticographic gamma activity as a functional
mapping tool for language
M. Genetti1, R. Tyrand1, F. Grouiller2, L. Spinelli3, S. Vulliémoz3,
M. Seeck3, C Michel1, K. Schaller4
1Department of Neurology and Fundamental Neurosciences,
University Hospitals, Geneva, Switzerland; 2Department of
Radiology, Geneva University Hospitals, Geneva, Switzerland;
3
EEG and Epilepsy Unit, Department of Neurology, Geneva
University Hospitals, Geneva, Switzerland; 4Department of
Neurosurgery, Geneva University Hospitals, Geneva, Switzerland
Aims: Despite its invasiveness, electrocortical stimulation (ECS)
remains the gold-standard for the localization of crucial areas in
presurgical planning of epileptic patients. To overstep the
limitations of ECS (epileptic afterdischarges, several hours of
testing, collaboration of the patients), functional brain mapping
with time-frequency analysis of electrocorticographic (ECoG)
recordings has emerged as a reliable tool for building a
preliminary functional map. Methods: We recorded subdural
ECoG during an auditive semantic decision task in fourteen
patients with intractable epilepsy. The time frequency representation of the ECoG signal was computed by using a Fast Fourier
Transformation between –1000 and + 3000 ms relative to the
onset of the stimulus at each recording site.
Results: In all but four patients, changes in post-stimulus gamma
power (70–160 Hz) against the baseline revealed an increase in
gamma power starting from 100 ms after stimulus onset. Three
patients with depth electrodes did not show any significant
contact. Furthermore, consistent with ECS, ECoG did not reveal
any significant language related site in a left-handed patient
(familial sinistrality) with a left hemisphere grid. Across the
remaining ten patients, 6 electrode sites, on average, showed
significant gamma activity. The sensitivity and specificity of ECoG
gamma activity with respect to extraoperative ECS (n = 6) were
35% and 89%, respectively. No speech arrest was found during
ECS in four patients; two of them were children with limited
collaboration. Postsurgical MRI revealed that language-related
ECoG sites were spared by the resection in 7/10 patients. In
these patients, five showed no deficit, two had slight transient
language impairments (verbal fluency and naming). Resection
included language-related ECoG sites in 3/10 patients: one
showed no deficit, one had moderate language impairments and
one had moderate to severe language impairments also due to
surgical complications.
Conclusions: These results suggest that time-frequency
analysis of ECoG can be a complementary tool for presurgical
language mapping. It enables a shorter and more flexible
functional mapping by delineating the electrode sites of interest
for ECS.

Methods: In collaboration with ENT and the technical university
of Zurich we have developed a model of the nasal cavity made
of polystyrene. The model has been patented.
Results: The final model consists of a hard 3D reconstruction
of the head with a softer removable part in the region of the nose
and sphenoid sinus. The boiled egg is inserted in a dedicated box
at the level of the sella. The model allows training of the resection
of the egg yolk under sparing of the egg white after careful
opening of the shell. It is a realistic simulation of the movements
done under the endoscope through a narrow approach at a depth
of 12 cm.
Conclusions: Our model achieves the goals mentioned above: it
is affordable, offers tactile feedback and allows infinite repetitions.
It could be used for training of advanced neurosurgical residents
who thus far have very few possibilities of acquiring endoscopic
experience.
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First experiences with endoscopic transnasal
procedures of non-pituitary pathologies of the
anterior skull base
D.C. Engel1, J.-Y. Fournier1
1
Cantonal hospital St. Gall, St. Gall, Switzerland
Introduction: Endoscopic transnasal surgery represents an
attractive alternative to classical bifrontal craniotomies for evident
reasons of avoiding large incisions, craniotomy and brain
retraction. For this reason it has experienced a revival in the last
two decades. After building up experience since 2004 with the
endoscopic resections of pituitary tumors, we have extended our
endoscopic indications to lesions of the anterior fossa. We have
reviewed our first 21 patients for complications, especially on
CSF fistula and radicality of resection.
Methods: Data were collected retrospectively of patients
operated for a non-sellar lesion of the anterior skull base in
our institution between 2004 and 2012.
Results: In total 21 patients were operated endoscopically
transnasal. Eleven patients were female. Mean age was 52
(range 1.5–87 years). Diagnosis: meningeoma: 10, chordom:
2, schwannoma: 1, tuberculosis: 1, ossifying juvenile fibroma
of the orbit: 1, metastases 4 (only biopsy), unknown (DD
granulomatosis, only biopsy). Complications: 2 posthemorrhagic
hydrocephalus due to massive bleeding (olfactory meningeoma,
>4 cm diameter). Five patients needed to be reoperated 6 times;
5 due to CSF-/air-fistula, 1 postoperative bleeding. In 6
meningeoma patients a Simpson grade 1 was achieved. Two
patients had a grad 3 due to residual tumor dorsal of the chiasm
and directly adjacent to the frontal bone, respectively. Meningitis
was diagnosed in three patients (meningeoma) after persistent
postoperative CSF fistula.
Conclusions: Our series show that endoscopic transnasal
resections can be safely conducted for lesions <4 cm.
Complications are more frequent if the lesion is >4 cm, and/or
located maximally anteriorly. One possible explanation for the
higher rate of fistula might be difficulties by adaptation of the
Haddad-flap.
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Experimental model for training of endoscopic
transsphenoidal pituitary adenoma resection
D.C. Engel1, A.J. Tasman1, R. Schmid1, R. Schindel1,
J.-Y. Fournier1
1
Cantonal hospital of St. Gall, St. Gall, Switzerland
Introduction: Transsphenoidal endoscopic surgery has gained
popularity in the last 2 decades and is becoming the standard
technique for resection of pituitary adenomas. In contrast to their
ENT colleagues, neurosurgical residents have practically no
endoscopic experience when they reach the stadium of
transsphenoidal procedures. Cadaveric workshops are expensive
and cannot be repeated very frequently. Endoscopic software
simulators do exist but are very expensive as well and although
they allow repetition they lack the tactile feedback needed in
surgical training. We have developed an affordable method for
repetitive training of endoscopic work in a narrow channel,
allowing training of the movements needed for resection of
pituitary adenoma.

Flow diversion with PED for Fusiform Posterior
Cerebral Artery Aneurysms
D. Zumofen1, H.A. Riina1, P.K. Nelson1
1NYU Langone Medical Center, New York, United States
Fusiform aneurysms of the PCA remain challenging to treat,
especially if eloquent branches arise from the perianeurysmal
segment, or if an inadequate network of collaterals impedes
deconstructive methods. Five consecutive cases of such complex
PCA aneurysms were identified from a cohort of 44 patients with
posterior circulation aneurysms treated with PED by our team
since January 2009. Aneurysms comprising the basilar tip were
not included in the present study, as these aneurysms harbor, in
our opinion, a very different set of therapeutic challenges. Via a
retrospective analysis we illustrate how, under appropriate
circumstances, endoluminal reconstruction with PED of the
proximal PCA is safe and effective, and may hence be considered
as the preferred treatment of carefully selected fusiform PCA
aneurysms.

S C H W E I Z E R A R C H I V F Ü R N E U R O L O G I E U N D P S Y C H I A T R I E 2013;164(Suppl. 6)

www.sanp.ch | www.asnp.ch

33 S

Posters

109

111

Hydrocephalus after resection and adjuvant
radiochemotherapy in patients with glioblastoma
C.M. Fischer1, M.C. Neidert1, D. Péus1, O. Bozinov1,
N. Krayenbühl1, L. Regli1, C.M. Woernle1
1
Department of Neurosurgery, University Hospital Zurich, Zurich,
Switzerland
Objectives: Glioblastoma are the most common primary
malignant brain tumors in adults with a poor prognosis. We
performed a study to identify risk factors in glioblastoma patients
which are closely connected with a communicating
hydrocephalus.
Methods: We retrospectively analyzed data about 151 patients
who were diagnosed with a glioblastoma between 2007 and 2011
and underwent a complete surgical resection closely followed by
a radiochemotherapy according to the EORTC guidelines.
Results: We observed a significant tendency towards
communicating hydrocephalus in cases of ventricular opening
during surgical tumor resection (Fisher exact test p <0.001) as
well as a noticeable correlation between the onset of a
communicating hydrocephalus and the evidence of a
leptomeningeal tumor dissemination (Fisher exact test p = 0.067).
Additionally, there is a tendency towards frontal tumor locations
and a larger tumor volume in patients with communicating
hydrocephalus. The majority of the patients suffering from a
communicating hydrocephalus got a CSF shunt implantation
after radiation therapy (63.6%, Fisher exact test p = 0.000).
Conclusion: In our study we identified three factors which
increase the risk for the onset of a communicating hydrocephalus
in glioblastoma patients: ventricular opening during tumor
resection, leptomeningeal tumor dissemination, and radiation
therapy. In improving quality of life shunt implantation seems safe
and effective in these patients.

Impact of early onset seizure on grading and outcome
of subarachnoid hemorrhage patients
C. Fung1, M. Balmer1, M. Murek1, J. Abu-Isa1, R. Reitmeier1,
W.J. Z’Graggen1, C. Ozdoba2, M. Haenggi3, S.M. Jakob3,
A. Raabe1, J. Beck1
1Department of Neurosurgery, University Hospital Bern,
Bern, Switzerland; 2Institute for Diagnostic and Interventional
Neuroradiology, University Hospital Bern, Bern, Switzerland;
3
Department of Intensive Care Medicine, University Hospital
Bern, Bern, Switzerland
Background and Purpose: Seizure after SAH occurs in up to
26% of patients most of them within the first 24 hours. Here we
try to highlight the impact of early onset seizures, i.e. that occur
within 24 hours after the ictus, on grading of spontaneous
subarachnoid hemorrhage.
Methods: This retrospective analysis included consecutive SAH
patient from January 2005 to December 2010 that have been
treated at the Dept. of Neurosurgery, Inselspital, University
Hospital Bern. Demographic and clinical data was recorded as
well as report of early onset seizure. Patients were graded
according to the WFNS scale and dichotomized into good grade
(WFNS I-III) and poor grade (WFNS IV-V). Outcome was
assessed at 6 months using the modified Rankin scale, where
mRS 1-3 was termed a good and mRS 4-6 poor outcome.
Grading and outcome of patients with and without EOS were
compared using uni- and multivariate analysis.
Results: 41of 425 SAH patients (9.6%) displayed a EOS.
28 patients with EOS showed a good and 11 patients a poor
outcome. All 12 patients with good grade SAH presented a good
outcome. In poor grade SAH 16 out of 27 (59.3%) had a good
outcome, compared to patients without EOS of which 39 had a
good (28.5%) and 98 a poor outcome (P = 0.003; OR 3.655; 95%
CI, 1.558–8.576). In a multivariate analysis EOS were associated
with poor grade SAH (OR 2.81, CI 97.5% 1.14–7.46, P = 0.03)
and good outcome (OR 4.01, CI 97.5% 1.63–10.53, P = 0.03).
Age, hydrocephalus, ICH and IVH were associated with poor
grade SAH, yet only age, ICH (P <0.001) and poor grade SAH
(P <0.001) were associated with poor outcome.
Conclusion: EOS contribute to misgrading of poor grade SAH
patients. This might influence decision making in poor grade SAH
patients.
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Immunodepression – related to the severity
of the primary damage after aneurysmal SAH
A. Sarrafzadeh1, P. Vajkoczy2, S. Radolf2, J. Dreier3, K. Schaller1,
C. Meisel4
1
Division of Neurosurgery, Departement Neurosciences
Cliniques,Geneva University Hospitals, Faculty of Medicine,
University of Geneva, Geneva, Switzerland; 2Departement
of Neurosurgery, Charité, Universitätskliniken Berlin,
Berlin, Germany; 3Departement of Neurology, Charité,
Universitätskliniken, Berlin, Germany; 4Departement of Clinical
Immunology, Charité, Universitätskliniken Berlin, Berlin, Germany
Introduction: Immunodepression after stroke is associated with
complications like high infection rate, but its role in aneurysmal
subarachnoid hemorrhage (aSAH) is unclear. Furthermore,
inflammatory processes may also predispose to the development
of DCI following SAH. This study aimed at first step to assess if
immunodepression was present after aSAH and if it depends on
severity of the primary lesion.
Methods: 49 aSAH patients were enrolled in a prospective study
on immune function in a single institution. Severity of the
hemorrhage was graded with the World Federation of
Neurological Surgeons WFNS grade as low (I–III) or high (IV–V).
Detailed immune monitoring (peripheral blood leukocyte subsets,
monocyte human leukocyte antigen-DR expression, cytokine
secretion) was performed 6 times until day 15 after aSAH (day
of SAH, d0).
Results: Fourtynine consecutive aSAH patients (53.1_10.2
years; mean_SD) met the inclusion criteria, classified as low
grade (median, 1; quartile, 1–1; n = 22) and high grade (median
4; quartile, 3–5; n = 27). Monocyte human leukocyte antigen-DR
expression was significantly decreased in high WFNS grade
patients conpared to low grade patients, and persisted until day
15 after SAH (d6 p = 0.012, d9 p = 0.007, d15 0.039). We found
also marked changes in neutrophils starting after d9 until d15
(day 9 p = 0.024, d12 0.036, d15 p = 0.005) with higher levels in
low SAH grade patients.
Conclusions: A pronounced SAH-induced immunodepression
was observed after aSAH mainly in high WFNS grade SAH
patients and persisted up to 15 days after SAH. This possibly
reflects the severity of primary damage after SAH and may have
an impact on susceptibility to bacterial infections in the later
course.
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Impact of helmet use in the prevention of head trauma
in snowboarders- experience of a swiss tertial referral
centre over the last decade
D. Baschera1, R. Hasler1, D. Taugwalder1, A. Exadaktylos1,
A. Raabe1
1
Neurosurgery, Berne University Hospital, Bern, Switzerland;
2Emergency Medicine, Berne University Hospital, Bern,
Switzerland
Background: The Swiss Federal bureau of accident statistics
recorded an average of 1000 people injured per day, skiing/
snowboarding in Swiss Ski Resorts. Head trauma accounted for
most severe injuries sustained. The study’s aim is to examine the
usage of helmets and its effectiveness towards snowboarders
treated for head injuries at a Swiss Level 1 Trauma Centre over
the past decade.
Method: A Retrospective review of patient notes and CT-scans
of all head trauma admissions to a Swiss Level 1 Trauma centre,
due to Snowboarding accidents between 03/2000 and 03/2011.
Head trauma severity was determined by the lowest documented
GCS (severe <9, modest 9–12, minor 13–15). Patients were
called for additional information regarding helmet usage when
the accident occurred and also patient head trauma outcomes
measured by the Glasgow Outcome Score.
Results: A total of 117 patients were admitted with head trauma
due to snowboarding. 97 (82.9%) accidents took place on slopes,
6 (5.1%) off the slopes and 14 (12%) in snowboard parks.
96 (82.1%) suffered from minor head trauma, 11(9.4%) minor
with abnormal finding in CT-scans, 2(1.7%) moderate and 8
(6.8%) severe. Use of helmet and patient outcome data was
collected from 74 (63.2%) patients. 40 (54.1%) wore Helmets
when the accident took place, the mean GOS was 4.82
(± 0.709), the mean ISS 5.63 (± 6.040). No significant difference
was found in head trauma severity between patients who utilised
Helmets and those who did not. A significant constant increase
of helmet application was identified in injured snowboarders over
the past 11 years (p ≤0.001). Neither the mean outcome nor
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the severity of head injuries changed. Accidents off the marked
slopes were significantly correlated with higher head trauma
severity (p = 0.012), lower patient outcomes (p = 0.020) and
higher injury severity score (p <0.001).
Conclusion: Increased use of helmets failed to demonstrate a
significant impact on the severity of head trauma and outcome
after snowboarding accidents. A insignificant trend towards lower
severity of head trauma was found in those who wore helmets.
Risky behavior such as snowboarding off the marked slopes had
a much greater impact on head injury and overall injury severity
and outcome.
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Influence of smoking on postoperative pain and
health-related quality of life after surgery for herniated
lumbar disk
M.N. Stienen1, N.R. Smoll2, G. Hildebrandt1, K. Schaller2,
O.P. Gautschi2
1Clinic for Neurosurgery, Kantonsspital St.Gallen, St. Gallen,
Switzerland; 2Department of Neurosurgery and Faculty of
Medicine, Geneva, Switzerland; 3Switzerland
Background: It is well established that smoking has a myriad of
negative effects on varies aspects of bodily health. Amongst
them, also lasting adverse effects on postoperative outcome have
been identified. The aim of this study was to examine the effects
of smoking on the postoperative subjective pain course and
health related quality of life (HRQoL) until 1 year after surgery
for lumbar disc herniation (LDH).
Methods: This prospective cohort study included patients ≥18
and ≤90 years of age with a symptomatic and radiological verified
LDH. The current smoking patient collective (smoking 1 or more
cigarettes a day) was compared with the non-smoking collective
(previous smokers without cigarette consumption for >2 month
and never smokers) in respect of subjective pain sensation
(measured with the visual analogue scale (VAS) score) and
HRQoL using the SF12 questionnaire preoperatively, before
discharge, as well as after 4 weeks and 1 year postoperatively.
Results: A total of 102 patients were enrolled in the study. Thirtyeight patients were current smokers (37.2%), whereas 43 (42.2%)
and 21 (20.6%) patients were never-smokers and previous
smokers, respectively. Besides a higher prevalence of sensory
deficits in smoking as compared to non-smoking patients (76.3%
vs. 53.1%, p = 0.022), there were no significant differences
between both study groups. Intra- and perioperative complication
rates were similarly low in both study groups. Also, estimated
blood loss, length of surgery and length of hospital stay did not
differ. Four weeks after surgery, both smokers and non-smokers
reported increase in the HRQoL as compared to preoperative
values – the MCS increased more than the PCS. The primary
outcome measures were the SF-12 scores (MCS and PCS)
categorized into responders and non-responders. From a
univariate and multivariate perspective, smoking status did not
predict responder status. All other variables assessed did neither
predict outcomes. Neither the amount of pack years smoked,
nor the amount of daily cigarettes and amount of nicotine per
cigarette correlated with the postoperative pain or HRQoL.
Conclusions: The present study results could not confirm the
hypothesis that smoking was associated with worse outcome
after surgery for LDH.
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Intermittent propofol-remifentanil infusion during
subthalamic nucleus-deep brain stimulation surgery
in patients with Parkinson’s disease
R. Tyrand1, S. Momjian3, P. Burkhard1, P. Pollak1, M Tramèr2,
C. Boëx1
1
Dpt Neurology, 2Dpt Anaesthesiology, 3Dpt Neurosurgery,
Geneva University Hospitals, Geneva, Switzerland
Aim: Deep brain stimulation (DBS) of the subthalamic nucleus
(STN) is advocated in patients with advanced Parkinson’s
disease (PD). Electrophysiological mapping by microelectrode
recording (MER) is one of the targeting modalities. MER prolongs
a procedure which is associated with patient’s fatigue, pain,
anxiety, and discomfort. To mitigate these problems intravenous
analgo-sedation with propofol has been advocated. However,
with propofol administration, the root mean square (RMS) of STN
MER decreased significantly.1 The goal of this observational
study was to assess whether analgo-sedation, using propofol
and remifentanil, could be safely applied during STN-DBS
surgery without affecting MER.

Methods: Fifteen consecutive patients underwent STN-DBS
surgery; 10/15 patients did not receive any sedation and
5/15 patients did with propofol and remifentanil, using a computer
based Target Controlled Infusion (TCI) system to achieve cerebral
concentrations. Depth of analgo-sedation was adjusted according
to surgical needs, level of consciousness, anxiolysis and
ventilation parameters (end-tidal CO2, respiratory rate). RMS
values were computed in 5s windows.2 Epochs presenting
artefacts were rejected, i.e. if a sample showed an amplitude
over 300µV; or if an anova test between the RMS computed over
20 ms windows of the first 2s of the epoch were significantly
different from the ones computed on the last 2s.
Results: Median duration of analgo-sedation before MER
was 1h30 (interquartile range, IQR: 1, 2h). Median delay before
propofol and remifentanil infusions were stopped prior to MER
was 35 minutes (IQR: 24, 51 minutes). Median target cerebral
concentration of propofol was 0.97 mg.ml-1 (IQR: 0.5, 1.1), of
remifentanil was 0.7 ng.ml-1 (IQR: 0.7, 1.0). Median MER RMS
at the site chosen for stimulation evaluation did not show any
significant differences between patients who did not receive any
analgo-sedation (median: 18.0 mVeff; IQR: 15.3, 21.2) and
patients who did (median: 18.6mVeff, IQR: 13.2, 23.9); MannWhitney U test, p >0.5). No correlation was found between the
average RMS and the propofol dose nor the duration of sedation
withdrawal (p >0.05). There were no cases of apnoea or
desaturation.
Conclusion: Analgo-sedation using an intravenous, propofolremifentanil TCI can be used before MER during STN-DBS
surgery, without affecting the quality of MER, when anaesthetic
agents are discontinued at least 20 minutes before MER.
Intermittent intravenous analgo-sedation should be offered
to patients to ensure best comfort during intraoperative
electrophysiological mapping.
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Intraoperative computertomography (iCT)
in endoscopic skullbase surgery
N.O. Koechlin1, M. Hugelshofer1, R. Reisch1
1Center for minimally invasive and endoscopic neurosurgery,
Zurich, Switzerland
In recent years endoscopic approaches to treat pathologies of
the skullbase have found broader acceptance in the field of
neurosurgery.
Additionally, means of intraoperative imaging and neuronavigation have been applied to further extend the degree of
resection of neoplastic pathologies and increase patient safety.
We present our experience with the combined use of
intraoperative CT in fully endoscopic or endoscope-assisted
skullbase surgery. The data we present comprises 25 cases
operated over a 3 year period.
116

Intraoperative fluoroscopy for ventriculoperitoneal
shunt placement
D.C. Coluccia1, S.B. Berkmann1, S.M. Marbacher1,
J.S. Schläppi1, E.N. Nevzati1, J.F. Fandino1
1Kantonsspital Aarau, Aarau, Switzerland
Aims: The insertion of ventricular catheters for treatment of
hydrocephalus is one of the most established operations in
neurosurgery. However, despite being a relatively simple, rapid
and routinely performed operation since decades, the reported
complication and revision rates of ventriculo-peritoneal (VP)
shunt surgery are remarkably high, while malpositioning is a main
concern in this regard. We describe a technique for intraoperative
assessment of the ventricular catheter position using fluoroscopy
and provide an evaluation of important radiographic landmarks.
Methods: To date a total of 12 adult patients underwent a VP
shunt placement using intraoperative fluoroscopy to validate the
catheter location. The burr hole was placed using Keen‘s point
(parietal burr hole 3 cm above and 3 cm behind the pinna of the
ear) as a reference. After catheter placement the fluoroscopy unit
was installed in order to take anterior-posterior and lateral
radiographic views of the head. Right after closure the surgeons
had to anticipate the location of the ventricular catheter in relation
to several anatomical landmarks by means of a questionnaire.
All patients received a CT scan of the brain before and the day
after surgery.
Results: In 1 case (8%) a malposition could be detected and
revised intraoperatively, whereby the catheter tip was initially
laying within the quadrigeminal cistern. All postoperative CT-
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scans showed a satisfactory position of the catheter and no
postoperative shunt revision was required. In average the
duration of the fluoroscopic procedure was less than 5 minutes.
The intraoperative validation of the catheter location registered
in the questionnaire was correct in all cases according to the
postoperative CT-scan.
Conclusion: Intraoperative fluoroscopy is an appropriate tool
to assess shunt malpositioning and to reduce revision surgery.
Its wide availability, easy and time sparing handling as well as
its relative low acquisition and maintenance cost justify its use
in this purpose despite alternative and more sophisticated
navigation tools.
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Intraoperative interictal epileptic discharge rates
in temporal lobe epilepsy as a predictor of surgery
outcome
Society: SSNS
R. Tyrand1, S. Momjian2, C. Pollo3, A.M. Lascano1, L. Legrand1,
A.J. Pegna1, S. Vulliémoz1, S. Sadri1, M. Seeck1, K. Schaller2,
C. Boëx1
1Dpt Neurology, 2Dpt Neurosurgery, University Hospitals
of Geneva, Geneva; 3Dpt Neurosurgery, Inselspital, Bern,
Switzerland
Aims: Temporal lobe resections, with or without resection of
temporomesial structures, are standard surgical procedures in
patients with pharmacoresistant temporal lobe epilepsy (TLE).
The goals of the present study were: 1) to evaluate if changes
in epileptic interictal discharge rates (IEDRs, number of IEDs per
minute) could be used as an intraoperative neurophysiological
marker of surgical efficiency in terms of seizure occurrence; 2)
to describe the effects of each stage of the surgery on interictal
epileptic discharges (IEDs).
Methods: Eleven consecutive patients with pharmacoresistant
TLE, who underwent temporal lobe (TL) surgery with a minimum
of 5 IEDs per minute at the beginning of the surgery, were
included.
The IEDRs computed from scalp or intracranial
electroencephalogram (EEG), were monitored during the entire
intervention using an automated epileptic discharge detector
(Tyrand et al. 2012). Automated detector was applied 1) to
guarantee strictly identical discharge marking all along surgery
that cannot be with human EEG reviewing (Black et al., 2000);
2) for immediate information on changes of IEDRs. The change
in IEDR median was assessed by a Wilcoxon rank sum test: the
IEDR time series within the period comprehending the beginning
of the recording up to the beginning of the resection was tested
against the IEDR time series recorded since the beginning of
the resection.
Neuropsychological performances were studied before and after
anterior temporal lobectomy (ATL).
Results: A significant decrease of IEDRs (p <0.001) was
observed in 9/11 patients between those computed before and
after the resection. In all of them, this drop of IEDRs was already
observed once the ATL was performed, and before amygdalohippocampectomy when performed (5/9 patients). At 12-months
follow-up, all 9 patients remained seizure free; except for one
who presented with multiple foci and in whom only temporal lobe
seizures were suppressed as expected. After 24-months follow up
(6 eligible /9 patients), only one patient presented seizure
recurrence and at a much lower rate. At 36-month follow up
(4 eligible /9 patients), no new relapse was observed. Conversely,
no significant decrease in IEDRs was observed in 2/11 patients
in whom surgery did not modify seizure frequency. Both patients
underwent ATL with amygdalectomy but without
hippocampectomy. One of them presented an atypical left TLE
neuropsychological profile, with post-operative deterioration of
cognitive performances. All predictive values of intraoperative
changes of IEDRs on seizure outcome were 100% at 12-months
follow up (all 11 patients) and at 18 months (8 patients eligible).
Conclusions: Continuous and intraoperative monitoring of
IEDRs provides a neurophysiological marker of postoperative
outcome. It also illustrates changes in epileptogenicity at different
stages of surgery, providing new insights into understanding
of epilepsy. The results stipulate the question of more detailed
preoperative analysis of the role of the hippocampus.
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Intraoperative resection control in intra-axial high-grade
lesions
I.C. Hostettler1, M.C. Neidert1, J.C. Burkhardt1, L. Regli1,
N. Krayenbühl1, O. Bozinov1, C.M. Woernle1
1
University Hospital Zurich, Zurich, Switzerland
Objective: To analyze the impact of intraoperative resection
control modalities on tumor recurrence in 3-months postoperative
magnetic resonance imaging (MRI) following intended
microsurgical complete resections of intracerebral high grade
lesions.
Methods: We retrospectively analyzed data of 191 patients
(88 females, 103 men, mean age 60 years) with intra-axial highgrade lesions. Patients included 77 subjects with primary
intracerebral tumors and 114 cases with metastases, treated
at our institution between 2010 and 2012. Neuronavigation was
used in all cases. Intraoperative resection control modalities
comprised intraoperative ultrasound (ioUS, 114 cases),
intraoperative MRI (low-field ioMRI, 35 cases), 5-aminolevulinic
acid (5-ALA, 23 glioma cases), and a control group of 41 patients
without intraoperative resection control (only neuronavigation).
In a small subgroup of cases (25) more than one modality was
used. The endpoint of our study was the rate of tumor recurrence
in the 3-months postoperative MRI (institutional follow-up
protocol) related to intraoperative resection control modalities.
Statistical analysis was performed using SPSS 20 (IBM, Chicago,
IL, USA). Pearsons’s Chi-Squared test was used for tw o-sided
hypothesis testing – a p value <0.05 was considered significant.
Results: Looking at all patients as well as analyzing the two
major subgroups (primary brain tumors vs. metastases), neither
ioMRI nor 5-ALA showed significant benefits regarding tumor
recurrence in the 3-months postoperative MRI. In contrast, ioUS
was associated with a significant decrease of tumor recurrence
in the primary intracerebral tumors group (p = 0.047), but not in
the metastases group (p = 0.72).
Conclusions: Intraoperative US is associated with decreased
tumor recurrence following high-grade glioma surgery, but not
after metastasis resection. Further studies should compare
intraoperative resection control tools in a prospective fashion with
a focus on clinical parameters, such as overall and progressionfree survival as well as quality of life.
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Introduction of an interlaminotomy model in
New Zealand white rabbits to evaluate novel treatment
strategies preventing epidural scar formation
E. Nevzati1, J. Soleman1, S. Erhardt1, D. Coluccia1, J. Fandino1,
S. Marbacher1
1Department of Neurosurgery, Kantonsspital Aarau, 5000 Aarau,
Switzerland
Aims: The New Zealand White rabbit serves as a model for
different surgical questions in spinal surgery, amongst others for
prevention of epidural scar formation. Most surgical approaches
include a complete laminectomy of the rabbit’s vertebra. This
procedure is associated with high animal morbidity and mortality
rate. The purpose of our study is to introduce a less invasive
method for the testing of application of epidural substances in
the rabbit spine.
Methods: Surgery was first performed in the cadaver rabbit
spine for testing the surgical approach before the advancement
to the New Zealand White Rabbit was carried out. Female rabbits
with a mean weight of 4768.6 g (±241.2 g) were used for the
study. The operations were performed under a operation
microscope. After resection of the spinal process the caudal half
of the upper lamina was resected using a drill and 1 to 2 mm
punches. The flavum ligament was then resected up to one third
of the lower lamina. This procedure resulted in dural exposure
of at least 5 x 20 mm. Neurological symptoms were analyzed
according to predefined scores.
Results: In a pilot study 3 cadaveric spines were used to perform
a total of 8 pilot interlaminotomies in order to establish the
surgical approach. A total of 21 New Zealand White Rabbits were
then operated using the interlaminotomy model. Three (14.3%)
rabbits died during surgery, two due to intraoperative hypoxia and
one animal due to excess of anesthesia. The mean surgery time
was 86.9 minutes (± 24.5 minutes). Two rabbits (11.1%) showed
complete paraplegia and one (5.6%) partial paresis of lower
extremities. All remaining rabbits (n = 15; 83.3%) demonstrated
an uneventful recovery without any neurological symptoms.
Conclusion: The rabbit interlaminotomy model seems to be
associated with lower neurological deficits and shorter operating
time when compared to more invasive laminotomy models.
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Localization of subdural electrode contacts
on MRI using a non rigid image fusion algorithm
in phase II pre-epilepsy surgery workup
L.H. Stieglitz1, C. Ayer2, K. Schindler3, M.F. Oertel1, C. Pollo1,
A. Raabe1
1Dept. of Neurosurgery, Inselspital Bern, Bern, Switzerland;
2
University of Bern, Bern, Switzerland; 3Department of Neurology,
Inselspital Bern, Bern, Switzerland
Aims: In phase II pre-epilepsy surgery workup actual and exact
localization of the implanted electrode contacts is essential.
Postop MRI provides a better visualization of brain structures
and the direct localization of the implanted electrodes, but has
a theoretical risk of induced brain damage with implanted
electrodes and is currently not available in all centers., Image
fusion of post-implantation CT scans with preoperative MRI is
subject to fusion mismatch caused by brain shift by pneumocephalus or epidurally implanted electrodes and cables. We
present our experience with a non rigid image fusion method,
referred to as elastic image fusion (EIF), that might potentially
improve the accuracy of the position of the electrodes on MRI
Methods: We included five epilepsy patients undergoing phase II
surgery workup with high-resolution pre-operative MRI and native
postoperative CT in 2011. Image fusion was performed using a
novel fusion algorithm based on the mutual information method
provided by BrainLab navigation systems. Two versions of this
algorithm (guided and non guided) were compared with standard
rigid image fusion (RIF). Parameters for evaluation included
plausibility, correction of midline-shift, elimination of subdural air
collections and accuracy of epicortical localization of the
electrode contacts.
Results: EIF demonstrated significant shift of the virtual
electrode position of 3.1 mm ± 1.9 compared to rigid fusion. EIF
allowed correction of midline-shift in all cases (average 0.4 mm
± 0.8 after EIF compared with 0 mm ± 0 after guided EIF and
1.7 mm ± 1.25 after RIF). Following RIF, electrode contacts were
found to be virtually located subcortically (frontal lobe: 2.7 mm
± 1.2, temporal lobe: 2.1 mm ± 2.0, parietal lobe: 2.9 mm ± 1.8,
respectively). EIF allowed better epicortical electrode localization
(frontal: 1.3 mm ± 1.2; temporal: 1.1 mm ± 2.2; parietal: 0.9 mm
± 2.2, respectively) than RIF. Furthermore, guided EIF showed
slightly better diagnostic results in our series.
Conclusions: Although final evaluation of suitability of EIF
remains challenging, our previous experience with two primary
versions of a novel software algorithm and the preliminary results
of the current study indicate that EIF has the potential to improve
real and exact determination of electrode localization in phase II
workup. Larger series comparing EIF with standard RIF are
necessary to define properly the role of this innovative technique.
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Luminal myofibroblast transplantation increases
thrombus organization, neointima formation,
and reduces growth and recanalization of thrombosed
aneurysms in a rat model
S. Marbacher1, J. Frösen1, J. Marjamaa1, A. Anisimov3,
P. Honkanen1, M. von Gunten4, U. Abo-Ramadan1, J.
Hernesniemi1, M. Niemelä1
1Neurosurgery Research Group, Biomedicum Helsinki and
Department of Neurosurgery, Helsinki University Central
Hospital, Helsinki, Finland; 2Experimental MRI Laboratory,
Department of Neurology and Institute of Biomedicine, University
of Helsinki, Helsinki, Finland; 3Molecular/Cancer Biology
Program, Biomedicum Helsinki and Helsinki University Central
Hospital, University of Helsinki, Helsinki, Finland; 4Institute of
Pathology Länggasse, Bern, Switzerland
Objective: Aneurysm occlusion by intraluminal thrombus
formation is the desired effect of most endovascular treatments.
However, induced luminal thrombosis may also trigger
detrimental inflammatory reactions, acts as source of proteolytic
injury, and eventually aneurysm rupture. The condition of the
aneurysm wall is hypothesized to hold the balance between
permanent healing and reverse remodeling.
Methods: Microsurgical sodium dodecyl sulfate decellularized
and non-decellularized saccular sidewall aneurysms were
created in Wistar rats (n = 81). Thrombosis was induced using
fibrin polymer only and fibrin polymer with labelled syngeneic
myofibroblasts. Magnetic resonance angiography was used
to monitor neck remnant, recanalization, and aneurysm volume.
Endoscopy, optical projection tomography, histology, and
immunohistochemistry were used to study the fate of

transplanted cells, thrombus organization, collagen deposits,
and neointima formation.
Results: Angiographic results and macroscopic neointimal
scores were significantly better in decellularized but cell
transplanted aneurysms than in non-decellularized (p = 0.04
and p = 0.001) and decellularized aneurysms without cell
replacement (p = 0.02). Histology and immunohistochemistry
demonstrated viable labeled transplanted cells in areas of
thrombus organization and mature neointima formation.
Conclusion: The condition of the aneurysm wall seems to be
crucial for the net effect that a thrombus has on aneurysm
healing. Loss of mural cells may impair thrombus organization
and promote recurrence, growth, and rupture of a thrombosed
aneurysm. Local cell transplantation compensates for the loss of
mural cells and reduces recurrence, growth, and rupture rate.
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MR-phase-contrast technology for the quantification
of blood flow after carotid endarterectomy
L. Andereggen1, M. El-Koussy2, R. Andres1, M. Arnold3,
J. Gralla2, G. Schroth2, C. Basetti3, A. Raabe1, M. Reinert1
1Department of Neurosurgery, Bern, Switzerland; 2Institute of
Neuroradiology, Bern, Switzerland; 3Department of Neurology,
Bern, Switzerland
Introduction: Post-carotid endarterectomy quantitative blood
flow increase in the operated carotid circulation has not been
assessed yet. Although transcranial doppler- and duplex
sonography can help to depict high flow velocities and stenosis,
a qualification is not possible until date.
Objective: Using phase contrast MR Perfusion Technology
(MR NOVA) we aimed to compare in the present study pre- and
postoperative increase in blood flow in the extracranial and
intracranial blood vessels and possibly to relate these values
to postoperative hyperperfusion syndrome.
Methods: Between November 2011 and January 2013 we
measured the pre- and postoperative intra-and extracranial blood
flow (ml/min) with phase contrast MR Perfusion Technology in
patients scheduled for carotid endarterectomy. In all patients,
duplex sonography to establish flow velocities and physiological
and clinical parameters were documented. Blood pressure and
EtCO2 during MRI studies were registered.
Results: A total of 87 patients had carotid endarterectomy during
mentioned period of which 24 patients were included into the
NOVA analysis. A significant increase in blood flow in the
operated internal carotid artery was measured by 179 ml/min
(p <0.05). In the middle cerebral artery of the operated side,
blood flow increased by 39 ml/min. Three patients suffered from
clinically manifest hyperperfusion syndrome and ICA flow was
measured significantly higher than compared to postoperative
non-hyperperfusion patients. In these patients, ICA Flow was
more than triple compared to preoperative values.
Conclusion: A non-patch CEA technique increases the blood
flow significantly, on average by plus 230 ml/min as measured by
quantitative MR flow (MR NOVA) technique in the operated ICA.
An increase of more than plus 400 ml/min in the ICA poses a risk
for hyperperfusion syndrome and these patients should possibly
be followed more closely in the perioperative setting.
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MR-verified optimal surgical result for glioblastoma
achieved through early re-do surgery as an alternative
to intra-operative MRI
Society: SSNS
Philippe Schucht1, Michael Murek1, Astrid Jilch1, MD,
Kathleen Seidel1, Andreas Raabe1, Juergen Beck1
1Department of Neurosurgery, University Hospital Bern,
Switzerland
Background: Complete resection of enhancing tumor is
regarded as the optimal result in glioblastoma surgery. Intraoperative MRI (iMRI) identifies tumor remnants, giving the
possibility of completing resections in a single surgical session.
Many neurosurgical clinics, however, have no access to iMRI due
to financial or logistical issues, and therefore use post-operative
MRI to assess the extent of resection (EOR). As yet, there is no
consensus on standard procedure if post-operative imaging
reveals unintended tumor remnants.
Objective: To evaluate the feasibility of an early re-do surgery
aimed at completing resections after detection of enhancing
tumor remnants on post-operative MRI.

S C H W E I Z E R A R C H I V F Ü R N E U R O L O G I E U N D P S Y C H I A T R I E 2013;164(Suppl. 6)

www.sanp.ch | www.asnp.ch

37 S

Posters

Methods: From October 2008 to October 2012 a single center
institutional protocol offered a second surgery within one week
to patients with unintentional incomplete glioblastoma resection.
We report on EOR and complications of 5-ALA guided re-do
surgery.
Results: 9 of 208 patients with glioblastoma resections had an
unintentional tumor remnant with a volume >0.175 cm3. 5-ALA
guided re-do surgery completed the resection (CRET) in all
patients without causing neurological deficits, infections or other
complications.
Conclusion: Early re-do surgery is a feasible strategy to
complete unintended subtotal resections, especially in the
absence of iMRI. The repeated use of 5-ALA for re-do surgery
is safe. 5-ALA induced fluorescence remains highly sensitive
and specific in the setting of re-do surgery.
Keywords: low grade glioma, surgery, quality of life, intractable
epilepsy, central region.
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Phosphoproteomic analysis of malignant
Gliomas reveals distinct molecular subclasses
and is associated with overall survival
G. Hutter2, C. Tostado1, M. Sailer1, S. Leu1, L. Mariani1
1
University Hospital, Basel, Switzerland; 2Luzerner Kantonsspital,
Luzern, Switzerland
Introduction: Malignant gliomas, especially glioblastoma
multiforme, are largely heterogenous tumor entities. We intended
to perform a selective phosphoproteomic analysis and correlating
it to prognosis and survival as well as standard molecular
subclassifications based on published microarray data.
Methods: More than 60 freshly asserved tumor and control
biopsies from tumor center and periphery (based on
neuronavigation) were subjected to phosphoprotein and RNA
extraction as well as tissue culture in stem cell conditions.
Proteomic experiments were performed using reverse-phase
protein arrays incubated with selected antibodies against an array
of posttranslationally modified cancer pathway proteins.
Corresponding transcriptional analysis was performed using
qRT-PCR. All samples were histopathologically validated. Clinical
and research data were pooled in a newly established brain
tumor database based on the software ipath.
Results: We could confirm distinct molecular subclasses of
malignant gliomas by reverse phase protein arrays and identified
clusters that were associated with a shorter overall survival in a
small series of patients. Moreover, the ratio of phosphorylated
to non-phosphorylated signaling molecules reflects the real-time
activation pattern of selected pathways in an individual tumor.
Conclusion: We present a molecular analysis of selected
phosphoproteomic activation patterns in malignant glioma vs.
control tumors and normal brain tissue. In contrast to earlier
studies, our data reflect the current activation status of selected
drugable pathways in the tumor tissue. Reverse-phase protein
arrays represent a fast and reliable tool to supplement
morphologic diagnosis with pathway-specific information in each
individual tumor. Moreover, proteomic corresponded to survival
subgroups. These data can be exploited for molecular
stratification of future therapeutic approaches.
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Precision of diffusion tensor imaging in early
detection of cervical spondylotic myelopathy:
experiences in 1.5-T MRI
U. Ahmadli1, N.H. Ulrich1, J. Sarnthein1, S. Kollias1
1
University Hospital Zurich, Department of Neuroradiology,
Zurich, Switzerland; 2University Hospital Zurich, Department
of Neurosurgery and Neuroradiology, Zurich, Switzerland;
3University Hospital Zurich, Department of Neurosugery, Zurich,
Switzerland; 4University Hospital Zurich, Department
of Neuroradiology, Zurich, Switzerland
Objective: Cervical spondyliotic myelopathy (CSM) benefits
from timely radiological diagnosis with prompt treatment because
surgery performed at early stages was reported to have better
outcome. The intention of our study was to investigate the
usefulness of Diffusion Tensor Imaging (DTI) for early radiological
detection of pathological alterations in cervical myelon in patients
without T2 signal hyperintensity but with narrowed cervical spinal
canal (SC).

Methods: DTI was performed on 18 patients with signs of CSM.
Quantitative Fractional Anisotropy (FA) and Apparent Diffusion
Coefficient (ADC) maps were generated on axial plane at the
most narrowed cervical levels using 1.5-T MRI and compared
to non-stenotic levels. We also documented the cervical canal
stenosis-grade and the width of the spinal canal in the axial
plane.
Results: FA was statistically reduced at the stenotic level
compared to pre-stenotic (p <0.001, paired t-test). Our results
failed to show statistically significant lower FA at stenotic level
in comparison with post-stenotic level (p = 0.5). While mean FA
at pre-stenotic level was 0.51, which was statistically higher than
at stenotic level (0.44), our results failed to show statistically
significant increment in ADC values at stenotic level in
comparison to non-stenotic levels, most probably suggesting very
early stage of degeneration. Over the group of patients, ADC
correlated significantly with the width of the spinal canal at the
pre-stenotic level (r = 0.5, p = 0.03), but not at the post-stenotic
level (p = 0.4).
Conclusions: Our findings suggest that DTI seems to be robust
to show alterations at molecular level in the spinal cord before
possible pathological T2 signal hyperintensity and marked clinical
worsening appears. Therefore, larger and long-term studies
should be conducted to further establish the potential of DTI
scalar metrics as possible biomarkers in patients with clinical
signs of CSM to detect and intervene earlier for a better clinical
outcome.
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Quality of life after surgical treatment of intramedullary
spinal cord tumors in children and adolescents
C. Schneider1, E.T. Hidalgo1, T. Schmitt-Mechelke2,
K.F. Kothbauer1
1Division of Neurosurgery, Cantonal Hospital of Lucerne,
Lucerne, Switzerland; 2Division of Pediatric Neurology,
Cantonal Hospital of Lucerne, Lucerne, Switzerland
Aims: Intramedullary spinal cord tumors (IMSCT) are a rarity
in children and adolescents. Advancing surgical techniques –
especially the use of intraoperative electrophysiological
monitoring - have rendered many of these pathologies accessible
to surgical treatment. Evidently, the treatment of IMSCT depends
on a dedicated team of specialists and although morbidity is
lower than in the past decades, these tumors have a significant
impact on the quality of life. Due to national and international
admissions, 12 children were treated at our institution since 2005.
The low incidence of such tumors given, this number seemed
sufficient to perform a retrospective case-control study on the
quality of life in these patients. In literature, only very little data
exists on this topic and most of the publications focus on
neurologic outcome rather than on long term general quality
of life.
Methods: 12 children (2f/10m) with IMSCT were surgically
treated at our institution since 2005. Surgery for resection of
the tumor was performed by the senior author. All children were
admitted to the Children’s Hospital for perioperative pediatric
care. To evaluate quality of life in these children, we used the
PedsQLTM (V4) questionnaire which is available in many
validated translations. It returns specific quality of life scores for
all age groups in a pediatric population. Furthermore, normative
data of a healthy pediatric collective is published to evaluate the
impact of a specific disease. Non-responders to the initial mailing
were contacted personally to achieve the highest possible
response rate. The study was approved by the Ethics Committee
of the Canton of Lucerne.
Results: 12 patients with IMSCT were included. One patient died
of a progressive high grade glioma. The remaining 11 patients
showed histologically 5 pilocytic astrocytomas, 3 gangliogliomas,
1 cavernous hemangioma, 1 hemangioblastoma and 1 glioneural
tumor of unknown dignity. Quality of life scores from the
PedsQLTM questionnaire are summarized in table form and
compared to the scores of a healthy pediatric population.
Conclusions: Although IMSCT show a significant impact on the
quality of life in most patients compared to a healthy collective,
contemporary treatment possibilities result in a good oncological
control of these conditions. Especially successful neurosurgical
tumor removal usually leads to a good functional outcome and
a fair short and long term quality of life in most patients.
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Quality of life one year after a neurosurgical
intervention in 80years+ patients
R. Gondar1, A. Sarrafzadeh1, J. Blatter1, O. Monteventi1,
K. Schaller1
1
Hôpitaux Universitaires de Genève, Genève, Switzerland
Objective: Increasing life expectancy, along with rising
expectations in quality of life (QOL), is producing a significant
increase in the proportion of elderly presenting for neurosurgical
elective and/or emergency procedures. Also types and complexity
of procedures changed with more craniotomies and endovascular
procedures being performed. Nevertheless, an acute medical
illness requiring hospitalization may be followed by a progressive
decline, resulting in high mortality rates in this population. To
analyse the diagnostics, mortality and quality of life (QOL) one
year after a neurosurgical intervention in patients aged 80 years
or older (80+)
Methods: Retrospective analysis of all neurosurgical patients
operated (electively or acutely), age 80+ yrs in 2011 in a major
University Hospital. Analysis included: (1) diagnosis and
comorbidities (Charlson Comorbidity Index, CCI), (2) status on
admission, (3) type of procedures, (4) postsurgical complications,
(5) Glasgow Outcome Scale (GOS) at discharge, (6) mortality
and QOL at one year post surgery.
Results: 34 patients (mean age 83.4+-2,1 yrs) were operated
(cranial n = 20; spine n = 14). Tumors (n = 6) were the most
frequent cranial pathology, followed by chronic subdural
hematomas (n = 5) and miscellaneous (stroke, SAH, trauma,
n = 9). For spine, degenerative stenosis (n = 10) and lumbar disc
herniation (n = 2) were most frequent, 2 patients had a cervical
fracture. Mean CCI on admission was 6 (4–8; x = 4 low/y =
17 higher comorbidities). 15 patients (44%) presented postsurgical complications (11 minor and 4 needing reintervention
and/or ICU, 3 of them spine patients). Two patients died until
discharge for medical complications. Mean GOS at discharge
was 4 (3-5) and mean QOL VAS was 69+-17% (100 is optimal,
0 is no QOL). After one year, 6 more patients were dead
(1-y-mortality 24%) and 7 patients were severely disabled. QOL
was estimated in majority as moderate to low: 9 patients reported
severe health quality daily problems, 10 moderate problems and
only 4 patients a good QOL. 3 patients did not wanted to respond.
Conclusions: The present series of elderly patients (80 plus)
who underwent surgery reveals the variety of neurosurgical
problems to cope and shows the high probability of QOL
impairment one year post-surgery, even in presence of a
favorable outcome at discharge.
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Quantitative assessment of cerebrovascular reserve
with functional MRI + carbon dioxide; A new and
noninvasive technique to assess hemodynamic failure
J. Fierstra1, J. Fisher2, D. Mikulis2, M. Tymianski2, L. Regli1
1Universitatsspital Zurich, Zurich, Switzerland; 2University
of Toronto, Toronto, Canada
Background: Measuring adequacy of brain tissue perfusion in
patients with steno-occlusive disease is of great importance for
clinical decision making. Hemodynamic staging by measuring
cerebral blood flow with 15O-Positron Emission Tomography or
Single Positron Emission Computed Tomography in combination
with acetazolamide as the vasoactive stimulus are considered
gold standards. These imaging techniques, however, carry a
certain amount of complexity and costs prohibiting routine clinical
imaging. Furthermore, recent studies have demonstrated that
using acetazolamide during such examinations results in a
considerable number of adverse effects, ranging between
40–60 percent. (1) The major disadvantage is that, once given,
the effects of acetazolamide cannot be easily terminated.
Objective: We have developed a new and noninvasive test to
assess hemodyamic staging by quantitatively measuring
cerebrovascular reserve with functional MRI. The examination
consists of a standardized carbon dioxide (CO2) stimulus while
acquiring Blood Oxygen-Level Dependent (BOLD) volumes.
Discussion: With functional MRI + carbon dioxide, noninvasive
and quantitative measures of cerebrovascular reserve can be
made. MRI provides a high spatial resolution and allows for whole
brain cerebrovascular reserve measurements. A newly developed
computerized gas-blender allows for a precise and standardized
change in carbon dioxide. Potential adverse effects resulting from
carbon dioxide can be easily terminated. Such an examination
has proven to be safe and practical in over 400 studied patients.

(2). Functional MRI + carbon dioxide may be an addition to
current imaging examinations to assess hemodyamic failure
in patients with steno-occlusive disease.
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Quantitative assessment of operative fields of posterior
approaches to pineal region: Median infratentorial
supracerebellar versus occipital transtentorial
J. Brodard1, M. Jägersberg1, W. Kucharczyk1, J. Qiu1,
K. Schaller1, I. Radovanovic1
1
Hôpitaux Universitaires de Genève, Geneva, Switzerland;
2MaRS Institute, Toronto, Canada; 3Toronto Western Hospital,
Toronto, Canada
Objectives/Aims: Lesions of the pineal region are challenging
because of their proximity to important neurovascular structures
and their deep-seated location. There is a need for an objective
evaluation of different surgical approaches in neurosurgery. The
aim of this study is to describe and compare through cadaveric
dissection the micro-surgical exposure afforded by median
infratentorial supracerebellar versus occipital transtentorial
approaches to pineal gland.
Methods: The infratentorial supracerebellar and occipital
transtentorial approaches to pineal gland were performed in four
cadaveric heads by using standard microneurosurgical methods.
All specimens underwent a CT scan using a 1x1 and 3x3 mm
soft and bone tissue slices. For each craniotomy, superficial and
deep surface reference points and points of operative interest
were obtained by means of a conventional navigation tool. Offline,
respective superficial and deep surfaces and corresponding
operative field volumes were calculated and visualized via
software developed by W.K. A score for evaluation of
manoeuvrability was defined for surgical points of interest
(score points for superficial area, corridor height, deep/superficial
surface ratio, bony obstacles, additional parameters; range
5 [poor manoeuvrability] – 13 [excellent manoeuvrability]).
Results: Each approach was executed four times in four
embalmed cadaveric heads, while accepting variations in initial
exposures. The dissections were performed in a stepwise
fashion, comparing the exposure afforded by each surgical route
and highlighting the relationships among twenty-eight points of
interest. The deep/superficial surface ratio was similar for both
approaches. However, the occipital transtentorial route provides
a wider corridor for surgical manipulation. Manoeuvrability scores
and volume results for all types of craniotomies are currently
assessed and will be ready for the study presentation.
Conclusion: The expositional surgical surface is similar for the
both approaches. The inclination of cerebellar tentorium is
primordial for the manoeuvrability. Accurate knowledge of the
regional anatomy is necessary. These data may help neurosurgeons to select a favourable approach to specific lesions of
the pineal region. Volume and score results will be available upon
presentation.
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Ruptured Rathke cleft cyst mimicking pituitary apoplexy
M.C. Neidert1, C.M. Woernle1, H. Leske3, D. Möller-Goede2,
A. Pangalu4, C. Schmid2, R.L. Bernays1
1
University Hospital Zurich, Department of Neurosurgery,
Zurich, Switzerland; 2University Hospital Zurich, Division of
Endocrinology and Diabetes, Zurich, Switzerland; 3University
Hospital Zurich, Department of Neuropathology, Zurich,
Switzerland; 4University Hospital Zurich, Department of
Neuroradiology, Zurich, Switzerland
Objective: Rathke cleft cysts (RCCs) are benign cystic lesions
of the parasellar region which are asymptomatic in most cases.
Occasionally, compression of the optic pathway and hypothalamo-pituitary structures may cause clinical symptoms,
headaches as well as visual deficits and endocrinopathies.
Acute presentations due to hemorrhage into an RCC have been
described in the literature, and the term “Rathke cleft cyst
apoplexy” has been coined. We now present the case of a
32-year-old man with acute onset of meningitis-type symptoms
and imaging findings resembling hemorrhagic pituitary tumor
apoplexy.
Methods: We now present the case of a 32-year-old man with
acute onset of meningitis-type symptoms and imaging findings
resembling hemorrhagic pituitary tumor apoplexy.
Results: In retrospect, clinical symptoms, intraoperative
appearance and histological examination were compatible with

S C H W E I Z E R A R C H I V F Ü R N E U R O L O G I E U N D P S Y C H I A T R I E 2013;164(Suppl. 6)

www.sanp.ch | www.asnp.ch

39 S

Posters

the diagnosis of non-hemorrhagic rupture of a RCC. Thus,
the clinical presentation of “Rathke cleft cyst apoplexy” is not
necessarily caused by hemorrhage.
Conclusions: Clinical and radiologic features mimicking pituitary
apoplexy can be consistent with a non-hemorrhagic Rathke cleft
cyst. Rupture of the cyst and leakage of its colloidal material is
a potential pathomechanism in this case. Therefore, potential
sudden-onset clinical complications in patients with RCCs are
not restricted to hemorrhagic cases alone as suggested by the
term “Rathke cleft cyst apoplexy”, and the event of a rupture of
the cyst should be included in the differential diagnosis of
pituitary apoplexy which is most commonly caused by bleeding
into a pituitary adenoma.
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Surgery of intramedullary cervical tuberculomas
at the beginning of the 20th century in Switzerland –
historical vignette
M.N. Stienen1, W. Surbeck1, G. Hildebrandt1
1
Clinic for Neurosurgery, Kantonsspital St. Gallen, St. Gallen,
Switzerland
Introduction: The comprehension of pathologies responsive to
neurosurgical treatment made substantial progress at the turn of
the 20th century. This time was a turning point with an increasing
number of highly sophisticated surgical procedures being
performed for the first time. For example, surgery of
intramedullary spinal lesions was still in its infancy.
Methods: The authors reviewed Veraguth and Brun’s original
publications about their early experiences with the resection of
cervical intramedullary tuberculomas between 1910 and 1916.
These reports are put into the historical context of that time and
their impact on the comprehension of pathologies of the spine is
estimated.
Results: In their first report (1910) the authors report on a 32year old male who consulted Veraguth for severe both-sided
neck and shoulder pain, accompanied by rapidly progressive
sensorymotor deficits of the limbs. Additional respiratory
disturbance due to estimated left-sided phrenicus paresis led to
the decision for explorative surgery on an estimated intraspinal
tumour of the 4th or 5th cervical segment. Surgery was
performed under asepsis by dorsal midline incision and
laminectomy of C3 and C4 with complete resection of an
intramedullary tuberculoma. The neurologic deficits resolved
over the next weeks, the patient was discharged eight weeks
after surgery and regained normal gait and good muscle strength
in both upper limbs. He survived three years and was able to
return to work until dying of lung tuberculosis.
In their second report (1916) a 32-year old male with history of
tuberculosis affecting the pleura, lung and genito-urinary system
before development of left-sided cervicobrachialgia, atactic gait
and Brown-Sequard-Syndrome is presented. Also in this patient
surgery of an estimated lesion of the 6th or 7th cervical
medullary segment was performed with complete resection of a
tuberculoma of C6. Persisting right-sided symptoms during the
following days lead to revision surgery with resection of a second
intramedullary tuberculoma little above the initial location. In the
following weeks, new brain stem symptoms occurred with facial
paresis, trigeminal neuralgia, and paresis of brain nerves IX-XII.
The patient suffered from progressive wasting and died January
5th on disseminated tuberculosis.
Conclusion: Veraguth and Brun made significant contributions
to the diagnosis and surgical treatment of intramedullary spinal
lesions by their reports.
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Tailored radiosurgical planning of skull-base
meningiomas in the era of Gamma Knife Perfexion
Constantin Tuleasca1,5, Lucia Schwyzer2, Laura Negretti3,5,
Sarah Ghandour4,5, Roy Thomas Daniel2,5 and Marc Levivier2,5
1Centre Hospitalier Universitaire Vaudois (CHUV), Neurosurgery
Service and Gamma Knife Center, Lausanne, Switzerland;
2
Kantonsspital Aarau, Neurochirurgische Klinik und
Hirntumorzentrum, Aarau, Switzerland; 3Centre Hospitalier
Universitaire Vaudois (CHUV), Radiation Oncology Service,
Lausanne, Switzerland; 4Centre Hospitalier Universitaire Vaudois
(CHUV), Institute of Radiation Physics, Lausanne, Switzerland
Aims: Gamma Knife surgery (GKS) is a dedicated neurosurgical
stereotactic procedure, combining image guidance with highprecision convergence of multiple gamma rays emitted by 192
sources of Cobalt-60 (Leksell Gamma Knife Perfexion® (LGK-

PFX), Elekta Instruments, AB, Sweden). LGK-PFX radiosurgery
started in Lausanne University Hospital in July 2010. We review
our series of meningiomas, focusing on those located at the
skull-base, because of their challenging radiosurgical planning
and high morbidity and mortality associated with complete
surgical removal.
Methods: We analyzed a total number of 104 cases, treated
over a period of 2.5 years. Patient’s characteristics, as well as
anatomical, clinical and dose planning parameters were
reviewed.
Results: Seven-three (70.2%) were skull-base meningiomas,
with thefollwing locations: 19 (26%) cavernous sinus and
parasellar, 16 (21.9%) petro-clival, 9 (12.3%) petrous apex,
7 (9.6%) clinoid, 3 (4.1%) olfactory, 3 (4.1%) cerebellopontine
angle, 2 (2.7%) frontal base, 2 (2.7%) foramen magnum and
12 (16.4%) others. Twelve cases (16.4%) have been operated
using a combined approach, with radiosurgery as a
complementary treatment after initial planned subtotal surgical
removal of the tumor, so as to avoid as much as possible
morbidity and mortality associated with extended surgical
resection. The mean marginal dose in the whole series was
12.6 Gy (range 11–14). The mean number of shots was
18.8 (range 7–35). The mean target volume was 3.7 cc (range
0.5–8.9). The mean prescription isodose volume was 4.8 cc
(range 0.6–15.2). The mean maximal diameter was 25.5 mm
(range 3.5, 45). Three patients (4.1%) had staged radiosurgery,
because of the high tumor volume at the moment of treatment,
with contra-indication for open surgery. Our preliminary
neuroradiological follow-up shows 95% tumor control, with 20.4%
shrinkage. No patient presented further clinical deterioration of
pre-existing symptoms after GKS (some have improved), and
no new neurological deficit or complication occurred, during the
follow-up period.
Conclusions: Selection of the optimal strategy for these tumors
still remain a matter of debate in the current literature, and
depends on several factors like natural history, patient’s age,
tumor size, symptoms, quality of life and also the possibility of
using radiosurgery as first intention treatment. In our series,
good conformity and selectivity were achieved with a high rate
of clinical success in this early analysis.
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Technical nuances in Gamma Knife radiosurgery
for trigeminal neuralgia: How we do it. Experience
in a series of 14 consecutive patients
Marc Levivier1,4, Constantin Tuleasca1,4, Jocelyne Bloch1,4,
Sarah Ghandour2,4, Laura Negretti3,4
1Centre Hospitalier Universitaire Vaudois (CHUV), Neurosurgery
Service and Gamma Knife Center, Lausanne, Switzerland;
2Centre Hospitalier Universitaire Vaudois (CHUV), Institute of
Radiation Physics, Lausanne, Switzerland; 3Centre Hospitalier
Universitaire Vaudois (CHUV), Radiation Oncology service,
Lausanne, Switzerland; 4University of Lausanne, Faculty of
Biology and Medicine, Lausanne, Switzerland
Aims: Medically refractory TN may be treated by microvascular
decompression (MVD), percutaneous procedures (glycerol
injection, balloon microcompression or thermocoagulation),
and Gamma Knife surgery (GKS). Leksell performed the first
radiosurgical procedure for TN by targeting the gasserian
ganglion, as identified on X-rays, in 1953.
Methods: We discuss technical nuances that are of importance
for analyzing and understanding this radiosurgical approach.
We present our series of 14 consecutive cases, with emphasis
on patients and dosimetric parameters. After application of the
Leksell Model G stereotactic frame (Elekta Instruments AB,
Sweden) under local anesthesia, the patients underwent
stereotactic MRI and CT for target definition. The MRI sequences
used to identify the trigeminal nerve are T2-type CISS without
contrast, and contrast-enhanced T1-weighted images. Bone CT
always supplements the neuroradiological investigation in order
to correct for any possible distortion on the MRI images. A single
4-mm isocenter is positioned in the cisternal portion of the
trigeminal nerve at a median distance of 7.9 mm (range 7–9)
anteriorly to the brainstem emergence of the nerve. The
theoretical maximal dose (isodose 100%) to be administrated
with a 4-mm shot is 90 Gy; this has been adapted to the
individual anatomy, taking into account the dose to the brainstem
(maximum 15 Gy received by the first 10 mm3; in the present
series 10.2 Gy, range 3.9–15) and also the condition of the
patient (lower dose in multiple sclerosis cases). Thus, in the
present series, the mean prescription dose was 87.9 Gy (range
80–90).
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Results: The mean age was 68.5 years (range 49–88). Seven
patients (46.7%) had a neuro-vascular conflict visible on
preoperative MRI (one with megadolichobasilar compression).
One patient had multiple sclerosis. Seven (46.7%) patients had
been previously operated, with 1, 2 or at least 3 surgeries in
2, 2 and 4 cases, respectively. Our preliminary clinical follow-up
shows that 90.9% became pain-free on medication, with no
secondary side effects.
Conclusions: Recently, the Swiss Federal Health Authorities
have approved the reimbursement of RS for TN and other
functional disorders. Although MVD remains the reference
technique for refractory TN, there is increasing evidence for the
long-term safety-efficacy of the GKS and this approach is now
also proposed as a first therapeutic option in many instances.
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The Helsinki Rat Microsurgical Sidewall Aneurysm
Model
S. Marbacher1, J. Marjamaa1, E. Abdelhameed1, J. Hernesniemi1,
M. Niemlä1, J. Frösen1
1
Neurosurgery Research Group, Biomedicum Helsinki and
Department of Neurosurgery, Helsinki University Central
Hospital, Helsinki, Switzerland
Objective: Experimental saccular aneurysm models are
necessary for testing novel surgical and endovascular treatment
options and to better elucidate aneurysm biology. Murine
aneurysm models allow testing research questions in genetically
modified species and facilitate clarification at cellular and
molecular level. The aim of this report is to present procedural
details and surgical characteristics for successful microsurgical
creation of saccular aneurysms in rats.
Methods: Sidewall aneurysms were created by end-to-side
interrupted anastomosis of an arterial saccular graft from the
descending thoracic aorta of a donor rat to the infrarenal
abdominal aorta of the syngenic recipient animal. A digital video
camera attached to the stereomicroscope was used to document
the microsurgical anastomosis, aneurysm dimensions, and
patency of distal abdominal aorta at magnifications 6x and 40x.
Results: The model proved to have a low rate of periprocedural
mortality (4.3%; 3 out of 84) and morbidity (6%; 5 out of 84).
Total operation time was 52 ± 12 minutes with short aortic
clamping and anastomosis times of 25 ± 7 and 18 ± 6 minutes,
respectively. Aneurysm dimensions remained constant within
narrow limits. Aneurysm width and length were 2.5 ± 0.2 mm
(95% CI 2.45–2.53) and 3.8 ± 0.6 mm (95% CI 3.6–3.9).
Conclusion: The Helsinki rat aneurysm model is a fast and
consistent method to create experimental aneurysms that are
standardized by means of size, shape, and geometric
configuration of the aneurysm in relation to the parent artery.
The advantages of low costs and fast aneurysm creation may
facilitate conduction of studies with larger number of experiments
and subsequent increased statistical power.
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The neuronal correlates of mirror illusion in children
with hemiparesis: a pilot study using transcranial
magnetic stimulation
S. Saxer1, A. Kaelin-Lang2, U. Bouellier1, C.J. Newman3,
M. Steinlin4, C. Weisstanner1, S. Grunt4
1Institut für Bewegungswissenschaften und Sport, ETH Zürich,
Zürich, Switzerland; 2Universitätsklinik für Neurologie, Inselspital,
Bern, Switzerland; 3Unité de Neurologie et Neuroréhabilitation
Pédiatrique, Hôpital Nestlé CHUV, Lausanne, Switzerland;
4Abteilung Neuropädiatrie, Entwicklung und Rehabilitation,
Universitätsklinik für Kinderheilkunde, Inselspital, Bern,
Switzerland; 5Institut für Diagnostische und Interventionelle
Neuroradiologie, Inselspital, Bern, Switzerland
Introduction: Mirror therapy (MT) provides the visual illusion of
a normal moving paretic limb by using the mirror reflection of the
non-paretic arm and is used in rehabilitation medicine to improve
hand motor function. However, little is known about the neuronal
correlates underlying the effect of MT in patients with hemiparesis
despite promising clinical results.
Methods: Children and adolescents with congenital or acquired
hemiparesis during childhood and age-matched healthy subjects
participated in this study. The excitability of the
corticomotoneuronal tract of the hemisphere projecting to the
affected (non-dominant) hand was obtained during two different
conditions using single-pulse transcranial magnetic stimulation
(TMS) of the primary motor cortex (M1). Each condition

(1x without mirror/1x with mirror) consisted of a unimanual and
a bimanual motor task. While moving their hands the participants
either looked at both hands directly (non-mirror condition) or at
the mirror illusion of their unaffected (dominant) hand (mirror
condition). Motor evoked potentials (MEPs) were recorded from
the M. flexor digitorum superficialis (FDS) of the affected (nondominant) hand.
Results: Preliminary results of 5 subjects with hemiparesis
(1 girl, 4 boys; 11–20 years) and 4 healthy participants (1 girl,
3 boys; 11–17 years) showed a significant increase during
the mirror condition of MEPs in the FDS of the affected (nondominant) hand in the bimanual task (p = 0.034) but not in
the unimanual task.
Conclusions: MT differentially modulates corticomotoneuronal
excitability in the M1 projecting to the affected (non-dominant)
hand depending on the task performed. The specific increase
in corticomotoneuronal excitability was more pronounced during
bimanual training. This preliminary finding provides
neurophysiological evidence supporting the application of MT
in children and adolescents with hemiparesis.
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Connectivity of temporal lobe epileptic networks
measured with high density EEG
A. Coito1, P. Macku1, L. Astolfi3, R. Tyrand1, B. He4, M. Hauf5,
E. Abela5, R. Wiest5, M. Seeck2, C. Michel1, G. Plomp1,
S. Vulliemoz2
1
Functional Brain Mapping Laboratory, Faculty of Medicine,
University of Geneva, Geneva, Switzerland; 2Epilepsy Unit,
Department of Clinical Neurosciences, University Hospital
and Faculty of Medicine of Geneva, Geneva, Switzerland;
3
University of Rome “La Sapienza”, Department of Physiology
and Pharmacology, Rome, Italy; 4University of Minnesota,
Department of Biomedical Engineering, Minneapolis, United
States; 5University Institute of Diagnostic and Interventional
Neuroradiology, Inselspital, Bern University Hospital, University
of Bern, Bern, Switzerland
Objective: Epileptic activity is organized as networks rather than
single sources in the brain and these networks show fast varying
activity. This study aims to analyze the dynamic behavior of
epileptic networks using scalp EEG signals, to benefit from the
high temporal resolution of EEG compared to other imaging
techniques. This could improve the understanding of pathologic
neural activity in particular spikes, seizures, and their electroclinical and cognitive manifestations.
Methods: In 10 patients with temporal lobe epilepsy, we
assessed the connectivity of large-scale cortical networks during
interictal spikes at high temporal resolution, using high density
(96–256 channels) EEG recordings. We estimated the electric
activity of 82 brain regions using an individual head model and
a distributed linear inverse solution. A multivariate, time-varying
(millisecond resolution), and frequency-resolved (1–50 Hz)
Granger causality analysis (Partial Directed Coherence) was
applied to the source signal of all selected brain regions. In all
patients, the results were validated by subsequent intracranial
recordings or post-surgical outcome.
Results: The key driving structures were located in the anterior
and medial temporal regions. Peak information transfer occurred
before the spike maximum, sometimes with a different structure
being the key driver at the time of spike maximum compared to
the following slow wave. In three patients with a multifocal
irritative zone, we found evidence of connectivity from the
anterior temporal lobe towards the secondary spike focus remote
from the epileptogenic zone. Post-operative seizure freedom
without resection of the secondary spike focus supported an
interdependence between the multifocal spikes.
Conclusion: The estimation of brain connectivity changes during
epileptic spikes using scalp EEG was able to identify the major
contributors to interictal epileptic activity with a high temporal
resolution. These were concordant with invasive electro-clinical
findings and support the fact that the key drivers should be
identified before the spike maximum. This enhanced characterization of the epileptic networks could have major clinical
implications for tailoring resective, disconnective and functional
surgery.
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Gaze holding behavior in healthy subjects
and patients with late-onset cerebellar degeneration
G. Bertolini1, A.A. Tarnutzer1, I. Olasagasti1, E. Khojasteh2,
K.P. Weber3, C.J. Bockisch4, D. Straumann1, S. Marti1
1
Department of Neurology, University Hospital Zürich, Zürich,
Switzerland; 2Department of Otorhinolaryngology, Head and
Neck Surgery, University Hospital Zürich, Zürich, Switzerland;
3Department of Neurology, Department of Ophthalmology,
University Hospital Zürich, Zürich, Switzerland; 4Department
of Neurology, Department of Otorhinolaryngology, Head and
Neck Surgery,Department of Ophthalmology, University Hospital
Zürich, Zürich, Switzerland
Aim: The brainstem gaze holding network integrates the velocity
commands to generate the position commands for the eye
muscles. Loss of cerebellar function is known to deteriorate the
gaze holding during eccentric gaze, evidencing the important role
of the cerebellum in controlling the gaze holding network. The
integration process is often modeled assuming a linear relation
between drift velocity and eye eccentricity. By providing a detailed
analysis of gaze-dependent eye drift, we aimed at describing the
gaze holding behavior in patients with cerebellar degeneration
and healthy subjects and identifying the transformation of such
behavior in patients.
Methods: Horizontal eye positions were recorded in 20 healthy
subjects and 14 patients with late-onset cerebellar degeneration.
Subjects were asked to fixate a flashing dot (50 ms every 2s)
slowly displacing (0.5 deg/s) between ±40 deg of horizontal gaze
eccentricity.
Results: Both groups showed a nonlinear relationship between
drift velocity and gaze eccentricity. Compared to healthy controls,
the eye drift velocity grew more steeply with horizontal gaze
eccentricity in patients. We compared the fit of both a linear and
a tangent function. The tangent-R2 (0.97 [0.19] / 0.97 [0.06];
healthy controls / patients) was significantly (p = 0.01) higher than
the linear-R2 (0.86 [0.22] / 0.89 [0.08]) in both groups, confirming
the nonlinearity of the behavior. In a subgroup of the patients, the
curve describing drift velocity as a function of gaze eccentricity
could be obtained by simply scaling the mean of healthy subjects’
curves. Other patients, however, showed alterations localized
only in certain range of eye eccentricities.
Conclusions: In both controls and patients with cerebellar
degeneration we observed that centripetal eye drift velocity grows
as a tangent function of gaze eccentricity, showing a clear
nonlinear behavior. In some patients we found an increase of the
drift velocity which can be model by scaling the healthy subjects’
behavior. This indicates an overall failure to reinforce sufficiently
the inherently leaky brainstem gaze-holding network in the
patients, most probably due to rarefication of cerebellar neurons
in the course of the disease. The observation that some patients
show such a scaled relationship while others do not, suggests
that different mechanisms may contribute to alterations in the
drift pattern, possibly implying distinct impairments of cerebellar
function
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Intraoperative neurophysiological monitoring of motor
evoked potentials (MEPs) is associated with enhanced
postoperative serum creatine kinase levels.
M. Losa1, C.M. Woernle1, L. Regli1, J. Sarnthein1
1
Universitätsspital Zürich, Zürich, Switzerland
Aim: Highly elevated serum levels of creatine kinase (CK) may
lead to renal dysfunction. High CK levels are known to occur after
surgical interventions, but a consensus on possible risk factors
is still lacking. We have shown in an earlier publication that
enhanced CK is associated with surgery in the lateral position
and Intraoperative
Neurophysiological Monitoring (IONM). IONM elicits muscular
activity mainly through Motor Evoked Potentials(MEP). Here
we investigated the relationship between CK levels and MEP
parameters.
Methods: We included all elective neurosurgical interventions
2010–2012 where patients were operated on in lateral position,
perioperative CK levels were documented, and IONM was
performed. We analyzed the number of MEPs elicited and the
magnitude of the MEP response at the thenar muscle.
Results: There were 105 patients (median age 50 y) operated
on. The median of the maximal CK levels in the 39 patients
without MEPs (234 U/L) and the median in the 66 patients with
MEPs (1205 U/L) differed significantly (p = 0.003). Over the group
of patients, the maximal CK level was correlated with the number

of MEP stimulations (Spearman’s rho = 0.27, p = 0.006) and the
magnitude of MEP responses (rho = 0.24, p = 0.040).
Conclusions: In patients undergoing surgery in lateral position
we have identified a correlation between MEP monitoring and
CK levels. For these patients special care is recommended
during positioning and perioperative management.
139

Localization of epileptic focus by applying electric
source imaging on high frequency oscillations
recorded on high resolution scalp EEG
R. Tyrand1, C. Boex1, M. Seeck1, S. Vulliémoz1, C.M. Michel1
1
Service de Neurologie Hôpitaux Universitaires de Genève,
Université de Genève, Geneva, Switzerland; 2laboratoire de
cartographie des fonctions cérébrales, Hôpitaux Universitaires
de Genève, Université de Genève, Geneva, Switzerland
Aim: Using High frequency oscillations (HFO) appearing on
scalp EEG to localize the epileptic focus.
HFO are very rare (0.1 per minute) short lived events (duration
in the 100 ms range) of very small amplitude (10 µV) with a
frequency above 250 Hz. First discovered in intracranial
recordings HFO appeared on spatially limited brain areas which
correlate with the location of the epileptic focus. HFO can be
used as a biomarker of epilepsy and delimit the extent of the
surgical resection of the epileptic focus. Yet, HFO were recently
also noticed on scalp EEG. Due to the nature of this biomarker
(low signal to noise ratio, and originating from small portions of
brain area), their appearance on scalp EEG can be difficult to
observe.
Method: By using high resolution EEG caps with 256 electrodes,
we maximize the chances to detect these events. However this
also increases the load of a process already tedious for
epileptologists EEG reviewers. In order to overcome this issue,
we used an automated detection algorithm, and reviewed only
its findings to rejects false positive detections.
Another advantage of using scalp EEG is the ability to perform
electric source imaging, i.e. to localize which brain structures are
generating this particular electric map.
Result: Applying this technique to presurgical HFO data of a
patient whose both epileptic foci were already resected, we were
able to retrieve their localization.
Conclusion: We expect that this new method will be useful
in delimiting the epileptic focus without the need of invasive
recordings.
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Localization of the epileptogenic tuber with
electric source imaging in patients with tuberous
sclerosis
O. Kargiotis1, A.M. Lascano1, V. Garibotto4, L. Spinelli1, M. Genetti1,
M. Wissmeier4, C.M. Michel1, M. Seeck2, S. Vulliemoz1
1Functional Brain Mapping Lab, Faculty of Medicine, University
of Geneva, Geneva, Switzerland; 2EEG and Epilepsy Unit,
Neurology Clinic, University Hospitals of Geneva, Geneva,
Switzerland; 3Stroke Unit, Neurology Clinic, University Hospitals
of Geneva, Geneva, Switzerland; 4Nuclear Medicine, Department
of Radiology, University Hospitals of Geneva, Geneva,
Switzerland
Aims: Patients with tuberous sclerosis complex (TSC) suffer
from medically refractory epilepsy (1, 2). Despite the multifocality
of the disease, resection of the most epileptogenic tuber can lead
to major improvement of seizure control (3, 4). Therefore, noninvasive imaging methods are needed for detecting epileptogenic
sources (5). We assessed the utility of Electric Source Imaging
(ESI) in the presurgical work-up of TSC patients and its
combination with Positron Emission Tomography (PET) and Ictal/
Interictal Single Photon Emisson Computed Tomography
(SISCOM).
Methods: Thirteen patients underwent high density ESI (8/13)
and/or low density ESI (13/13). We investigated the concordance
between ESI, PET, SISCOM and the resection area in the
11 operated patients (9 seizure-free) (6, 7).
Results: High resolution ESI was partially or completely
concordant with the resected area in 5/5 seizure free patients.
Low resolution ESI was partially or completely concordant in
7/9 seizure free patients. PET and SPECT were concordant
(partially or completely) in 8/9 and 7/9 cases, respectively. We
found multifocal ESI sources in 2/9 seizure free patients, marked
multifocal PET hypometabolism in 3/9 and multifocal SISCOM in
3/9. The region of concordant ESI and PET accurately predicted
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the dominant epileptogenic source. The same was true for
concordant ESI and SISCOM, whereas the combination of only
PET and SISCOM was insufficient in 3/9 successfully operated
cases.
Conclusion: ESI is an important tool for the pre-surgical
evaluation of TSC patients. It complements PET and SPECT
results and can improve the management of candidates for
surgery when integrated with electro-clinical information.
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Methods to reduce simulator sickness during
simulated driving
M. Jäger1, R. Müri2, U. Mosimann3, T. Nef4
1Gerontechnology & Rehabilitation Group, University of Bern,
Bern, Switzerland; 2Division of Cognitive and Restorative
Neurology, Department of Neurology, Inselspital, University of
Bern, Bern, Switzerland; 3Department of Old Age Psychiatry,
University Hospital of Psychiatry, University of Bern, Bern,
Switzerland; 4ARTORG Center for Biomedical Engineering
Research, University of Bern, Bern, Switzerland
Background: User comfort during simulated driving is of key
importance, since reduced comfort can confound the experiment
and increase dropout rates. A common comfort-affecting factor is
simulator sickness (SS). Symptoms of SS can range from mild
discomfort to severe and prolonged nausea, dizziness, and
disorientation. In simulated driving, the optical flow of the virtual
scene indicates motion via the visual system while the vestibular
system does not perceive acceleration which indicates no motion.
This intersensory conflict between the visual and the vestibular
sense can cause SS (sensory conflict theory). In this study, we
propose and evaluate methods to adapt a virtual scene to reduce
SS.
Methods: For this study, a fixed-frame driving simulator was
used to implement the virtual driving scene. In contrast to the
manufacturer-provided High Sensory Conflict Scene (high-SCS),
we developed a Low Sensory Conflict Scene (low-SCS) that is
based on three adaptations: (I) Scene optimizations to reduce
the optical flow by 68.9%, (II) implementation of an independent
visual background and (III) reduction of brightness of lateral
projection screens by 48.0%. Note that the driving circuit itself
was not changed.
Procedure: 20 young, healthy participants (10 male, mean
age = 27.7 ± 2.9 years) drove in both the high-SCS and the lowSCS scene for 10 min on two different days (same time of day,
randomized order). Before and after driving, participants rated SS
by completing the Simulator Sickness Questionnaire (SSQ).
A head-mounted eye-tracking system was used to measure
fixation durations and saccade amplitudes. Furthermore, heart
rate, respiratory rate, skin conductance as well as skin
temperature were recorded during driving in the simulator.
Results: After 10 min driving in the high-SCS, the SSQ score
increased by 122.9% (p = 0.002) compared to an increase of
3.4% (p = 0.878) after driving in the low-SCS. Compared to the
high-SCS, in the low-SCS skin conductance decreased by 13.8%
(p <0.001) and saccade amplitudes increased by 16.1%
(p <0.001). No significant differences were found in heart rate,
respiratory rate and skin temperature.
Discussion & Conclusion: Results show that the investigated
methods reduce symptoms of SS in the younger population and
the low-SCS is well accepted by the users. We expect that these
measures will improve user comfort and reduce dropout rates.
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Multichannel recordings of somatosensory
evoked potentials in patients with multiple sclerosis:
An objective analysis method
SNF-grant SPUM 3CM30-140338
V. Kapina1, M. Hardmeier2, F. Hatz2, L. Kappos2, M. Seeck1,
P. Fuhr2, C.M. Michel3
1University Hospitals and Faculty of Medicine of Geneva,
Geneva, Switzerland; 2University Hospital Basel, Basel,
Switzerland; 3University Medical School of Geneva, Geneva,
Switzerland
Somatosensory evoked potentials (SEP) are used in the
evaluation of multiple sclerosis (MS) patients in order to assess
the functioning of the sensory pathway in the early stages of the
disease. They are useful in predicting the clinical course at an
early stage of the disease and in the evaluation of the response
to treatment. We recently proposed topographic analysis of
multichannel evoked potentials as a tool to objectively determine

abnormal neuronal responses to sensory stimulation and
overcome the limitations of conventional analysis. While this
method increased the sensitivity and specificity of the visual
evoked potential, it did not increase the yield of the SEP.
We evaluated a new method of multichannel SEP analysis with
respect to the stability in healthy subjects and the ability to detect
abnormal functioning in MS patients.
Methods: 204channel EEG was recorded at the Neurology
Department in Basel from 14 MS patients and 25 controls. 2000
electrical stimulations were applied to each median nerve. Artifact
free single epochs from 250 ms before to 250 ms after stimulation
were selected. The intracranial sources were estimated for each
time point of each epoch using a linear distributed inverse
solution. A region of interest comprising the post-central gyrus
was selected and the activity within this region at each poststimulus time point was statistically compared with the activity
during the pre-stimulus period. The first time point of significant
activity (t >2.8) within this region was determined. A SEP was
considered abnormal when the first significant activity was later
than 23 msec.
Results: Control group:2 subjects (8%) had latencies above
23 ms after right median nerve stimulation and 2 (8%) after left
median nerve stimulation (Delays: 24, 25, 30, 4 ms). Patient
group:6/14 patients (42%) had latencies above 23 ms after right
median nerve stimulation and 3/14 (21%) after left median nerve
stimulation. (Delays: up to 65 msec or no significant activation).
Conclusions: This preliminary study shows that this method of
SEP analysis, although applied to a small number of patients,
is promising in revealing highly stable results in healthy subjects
and identifying pathological SEP in MS patients. It shows as a
proof of principle that the proposed method objectively measures
latency of activation of the somatosensory cortex. This might
serve as a suitable anchor point to explore patterns of abnormal
activation in time and space in MS patients.
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Non-intrusive recognition of activities of daily living
in the home of patients with Alzheimer’s disease
R. Stucki1, U. Mosimann2, R. Müri3, T. Nef4
1Gerontechnology & Rehabilitation Group, University of Bern,
Bern, Switzerland; 2Department of Old Age Psychiatry, University
Hospital of Psychiatry, University of Bern, Bern, Switzerland;
3Division of Cognitive and Restorative Neurology, Department
of Neurology, Inselspital, University of Bern, Bern, Switzerland;
4ARTORG Center for Biomedical Engineering Research,
University of Bern, Bern, Switzerland
Background: In the first-world countries of Asia and Europe,
people continue to age. This trend leads to an increased
prevalence of neurodegenerative diseases, and it is expected
that the number of dementia patients in Switzerland will increase
to 300’000 by 2050. Most of these patients have the strong desire
to live autonomously in their known home-environment as long as
possible. To fulfill this desire, we aim at developing an assistive
technology system that recognizes Activities of Daily Living (ADL)
in the home of dementia patients. Such a system can facilitate
the formal and informal care of the patient.
Method: We hypothesize that knowing the patient’s physical and
mental state can help formal and informal caregivers to deliver
good and effective care. Hence, we aim at developing a system
that can distinguish ten different ADL. For this purpose,
environmental data are captured by using a passive non-intrusive
sensor network. In the actual evaluation phase of the project,
we are collecting data from 20 healthy subjects aged between
25 and 95 years. The data are processed by an algorithm that
is based on Artificial Intelligence methods, to determine the
patient’s current activity, acute events, its well-being, and the
long-term risks. In case of need the system will notify informal
or formal caregivers.
Results: Preliminary tests have proven the technological
concept. Over the integration period of 480h (20 days), the
system shows a data dropout of less than 1.5%. Hence it is
possible to retrieve environmental data from the wireless sensors
network, within a sufficient range, over a long time term. By
analyzing the logged data it becomes possible to distinguish
ten different ADL throughout the day.
Discussion: A common limitation of existing approaches in this
field is that they either require the subject to wear body-mounted
sensor devices for data acquisition or they make use of intrusive
image-based sensors (i.e. cameras). To overcome this limitation,
and to guarantee the subjects privacy, the proposed assistive
technology system uses only passive, non-intrusive sensors
measuring, light, motion, temperature and humidity.
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Performance in the driving simulator of
non-crash-involved and crash-involved older drivers
R. Bieri1, M. Jäger1, T. Nef2, R. Müri3, U. Mosimann4
1
Gerontechnology & Rehabilitation Group, University of Bern,
Bern, Switzerland; 2ARTORG Center for Biomedical Engineering
Research, University of Bern, Bern, Switzerland; 3Division of
Cognitive and Restorative Neurology, Department of Neurology,
Inselspital, University of Bern, Bern, Switzerland; 4Department of
Old Age Psychiatry, University Hospital of Psychiatry, University
of Bern, Bern, Switzerland
Introduction: Performance measures in the driving simulator
are often used as proxy measure for real driving performance.
In this study, we investigated the differences in simulated driving
performance between older drivers (age >65 years) without and
with recent crash-involvement.
Method: Crash-involvement in the preceding two years was
assessed with a questionnaire. To measure simulated driving
performance, participants took a drive of approximately six
minutes in a fixed-frame simulator (F12PI-3/A88, Foerst GmbH),
consisting of a simplified passenger car (Ford Focus) and three
screens (width 180 cm, height 138.5 cm) placed in a semi-circle,
on which the simulated environment was projected. The drive
contained the following situations known to be critical for older
drivers: two left turns against oncoming traffic, two objects
crossing the street unexpectedly (child, deer), two road users
violating the right of way of the subject (cyclist, car), and two lane
changes. Errors (e.g. driving on the wrong lane), lane-keeping,
travelling speed, etc. were recorded. Performance in 46 (34
without crash-involvement; 12 with crash-involvement) healthy
subjects was measured. Non-crash-involved and crash-involved
subjects did not differ with regards to age (non-crash-involved:
M = 69.1 years, SD = 5.2; crash-involved M = 71.4, SD = 5.0;
p = .161), gender (non-crash-involved: 19 m, 15 f; crash-involved
5 m, 7 f; p = .188), score in the Montreal Cognitive Assessment
(non-crash-involved: M = 28.7, SD = .5; crash-involved: M = 28.3,
SD = 2.0; p = .313), near visual acuity (non-crash-involved:
M = 1.0, SD = .3; crash-involved M = 1.0, SD = .0; p = .564) or
kilometres driven per year (non-crash-involved: M = 7983,8,
SD = 6016.4; crash-involved: M = 13550.6, SD = 13550.6;
p = .283).
Results: Results show that non-crash-involved (vs. crashinvolved) older drivers committed significantly fewer errors during
the drive in the driving simulator (non-crash-involved: M = 1.5,
SD = 2.0; crash-involved: M = 3.5, SD = 2.9; p = .006), showed
less speed variation (non-crash-involved: M = 9.9 km/h, SD = 2.3;
crash-involved: M = 11.2, SD = 2.6; p = .030), and more steady
lane-keeping behaviour (non-crash-involved: M = .02 m/s2,
SD = .02; crash-involved: M = .04, SD = .03; p = .010). Average
speed was the same for the two groups (non-crash-involved:
M = 16.1 km/h, SD 2.8; crash-involved: M = 15.9, SD = 3.4;
p = .412).
145

Peripheral target detection start to decreases
at the age of 41
N. Gruber1, A. Aeschimann1, T. Nef4, U. Mosimann3, R. Müri2
1Gerontechnology & Rehabilitation Group, University of Bern,
Bern, Switzerland; 2Division of Cognitive and Restorative
Neurology, Department of Neurology, Inselspital, University of
Bern, Bern, Switzerland; 3Department of Old Age Psychiatry,
University Hospital of Psychiatry, University of Bern, Bern,
Switzerland; 4ARTORG Center for Biomedical Engineering
Research, University of Bern, Bern, Switzerland
Aims: For visual perceptions, humans constantly move the eyes
to get detailed information about the surrounding scene. In the
eye, the highest quality of visual information is acquired from the
fovea, a specialized area at the center of the retina [1]. Visual
quality falls off rapidly and continuously from the fovea towards
the peripheral retina into a low-resolution visual surround [1].
This anatomy requires to move the eyes about three times each
second with rapid eye movements (saccades) to reorient the
fovea through the scene [1]. A test to measure visual perception
is the functional visual field test. The functional visual field is the
area where targets on a complex background can be recognized
and distinguished from distractors. It is hypothesised that the
functional visual field is influenced by age and the eccentricity
of the target.
Methods: We projected 30 pictures of everyday life into a
hemisphere (diameter 60 cm) realizing a ± 90o visual field.
In addition to the projected pictures, targets and distractors

appeared in a randomised order within the ± 50o visual field area.
Participants wore glasses to correct for near vision loss and sat
in a dimmed room in front of the hemisphere. Furthermore,
subjects had to conduct neuropsychological examinations
(UFOV®, TMT A+B, MoCA, Clock Drawing). 117 healthy subjects
(49.63 ± 17.40 years; range: 20–78 years) volunteered for the
study.
Results: Target detection shows an age-dependent decrease
with increasing eccentricity. Whereas target detection at a visual
angle of 10° remains constant until the age of 66, the agedependent change point for targets at 30° occurs slightly earlier
at 62 years and clearly earlier at 41 years for targets appearing in
the periphery at 50°. Independent of the age of the subject, target
detection decreases with increasing eccentricity. Whereas the
change point, after which the target detection decreases, clearly
shows an eccentricity dependence, such a dependency could not
be found for the reaction time. The age after which the reaction
time increases, remains constant at around 41 years for all three
eccentricities tested. For all ages, reaction time increases with
increasing eccentricity.
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Spontaneous resolution of syringomyelia in adults;
report of two cases of the same family
V.C. Castillo1, P.V. Vuadens1, P.F. Fournier1, G.P. Perez1
1
CRR-SUVA, SION, Switzerland
Objective: The natural history of syringomyelia is highly
unpredictible, and some patients experience improvement or
stabilisation without surgery. However, the mechanisms of the
formation and spontaneous resolution of syringomyelia in adult
patient remain controversial. We report here two cases of
spontaneous resolution of cervical syrinx.
Report: One case: a 42 years old woman presented with sudden
onset of rigth hemihypesthesia, cervical pain without myelopathic
signs the prelyminary diagnosis was multiple sclerosis. Brain MR
imaging showed no abnormalities, but the superior border of a
cystic cavity in the lower cervical cord was identified. Cervcial
spinal MR imaging identified a sirynx at the C5-D1 level
(transverse diameter, 1.5 cm). The posterior fossa was normal
and no Chiari malformation was identified. Two years later, her
had totally resolved without treatment. She was followed up with
MR imaging at 12 months intervals then a 5 years. The last MR
imaging obtained five years after the diagnosis of syringomyelia
showed almost complete disappearance of he syrinx. 2 case:
a 47 years old men with cervical pain and changes in thermal
sensitivity in the left upper limb. Cervical spinal MR imaging
showed a sirynx at the C5-C7 level. Which had resolved 5 years
later on a subsequent MR scan.
Conclusion: the exact pathogenesis of syringomyelia is not well
and there is limited information on ist natural hystory.
Spontaneous resolution of syringomielia of idiopathic spinal cord
cavities without Chiari malformation is rare, as observed in our
cases.
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Symbolic transfer entropy in intracranial EEG:
characterizing the changes in information flow
during epileptic seizures
F. Zubler1, H. Gast1, E. Abela1, C. Rummel2, M. Hauf2, R. Wiest2,
C. Pollo3, K. Schindler1
1Department of Neurology, Inselspital, Bern University Hospital,
University of Bern, Bern, Switzerland; 2Support Center for
Advanced Neuroimaging (SCAN), Institute of Diagnostic and
Interventional Neuroradiology, Inselspital, Bern University
Hospital, University of Bern, Bern, Switzerland, Bern,
Switzerland; 3Department of Neurosurgery, Inselspital, Bern
University Hospital, University of Bern, Bern, Switzerland
Epilepsy is one of the most common neurological disorders.
In patients with partial epilepsy, the seizures originate from a
circumscribed region, the seizure onset zone. While epileptic
seizures have traditionally been considered as due to simple
”monolithic hypersynchrony” of neural activity, more recent
studies suggest that seizures are associated with complex
changes of information flow and profound re-organization of
functional networks [1, 2]. The aim of this study is to assess the
information flow between different EEG signals before, during
and after seizures in order to better understand the complex
dynamics of epileptic seizures.
Symbolic Transfer Entropy (STE) is a recently developed
information theoretic method used to quantify the information
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flow between two signals [3]. We apply STE to intracranial EEG
recordings from 10 patients undergoing pre-surgical evaluation
for pharmacotherapy-resistant epilepsy and assess the results
by methods from graph theory.
Computing the STE between all pairs of EEG channels defines
a connection matrix. We study “functional hubs” defined as the
EEG channel(s) with the maximally occurring total connection
strength. We then characterize the spatial and temporal relation
of these hubs relative to the seizure onset time and the tissue
that was surgical removed. In the majority of cases we find that
the hubs occur around the middle of seizures, and interestingly
not at the beginning or end, where the most dramatic EEG signal
changes are found by visual inspection.
We conclude that combining methods from information theory
and graph theory helps to better understand the dynamics of
intracranial EEG signals.
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Impact of comprehensive care after first epileptic
seizure
L. Fisch1, V. Kapina1, L. Heydrich1, M.I. Vargas1, S. Haller1,
K-O Lovblad1, A. Lascano1, A-C. Héritier1, S. Vulliémoz1,
M. Seeck1
1
Hôpitaux universitaires de Genève, Genève, Switzerland
Aim: To evaluate if comprehensive in-house management by
epileptologists after a first epileptic seizure improves the
diagnostic precision and follow-up, compared to established care
by the emergency neurologist or internist with CT and standard
EEG.
Method: All patients admitted to the adult emergency unit in a
university hospital setting after a first presumed unprovoked
seizure were included. In the interventional group (IG), patients
were offered an initial and follow-up epileptology consultation, a
standard EEG and a 3T MRI (Trio, SIEMENS). Long-term EEGvideo was added, if the standard EEG was inconclusive. The
control group (CG) received established standard care, i.e.
standard EEG and a consultation on-site but was then referred to
a private neurologist or the general practitioner (GP) for further
care. Up to now, 140 patients (70 per arm) were included. There
was no difference in age between both groups (median: 47 y,
range 16–98; 42% female).
Results: In the IG, all patients received an epileptology
consultation, 67 (96%) an EEG, 60 (86%) a CT-scan, and 49
(70%) an MRI. 59 (84%) patients were seen again at follow-up
consultation in our clinic. In the CG, 97% patients had an EEG,
and a similar number (58; 83%) got a CT-scan. However, only 37
(53%) underwent an ambulatory MRI and only 36 (51%) patients
were seen at follow-up (31 in our clinic, 5 by a private neurologist;
p <0.0001). 17 (24%) were followed by their own GP, and the
remaining 17 (24%) were lost to follow-up.
In the IG, 27 (40%) patients were offered a standard and a longterm EEG-video. In 6 (22%) of them, the long-term EEG showed
an abnormality not seen in the standard EEG.
41 (59%) patients underwent a CT and a MRI. In total, 26 (37%)
patients obtained an abnormal imging exam. In the normal CTscan group patient, 4 (10%) patients presented an abnormal MRI.
Definite diagnosis of an epileptic seizure was obtained in
38 patients (54%) of the IG, compared to 25 (36%) in the CG
(p <0.05).
Discussion: Our preliminary results suggest that patients benefit
from in-house work-up before sent off to private practice. In
almost ¼ of all cases, additional long-term EEG identified the
correct seizure etiology. 3T-MRI should replace CT-scan in the
management of early onset epilepsy. Overall, patients present
much more often for follow-up consultations if treated initially by
the hospital staff, with probably better understanding of their
disease and treatment adherence.
(SNF-grant SPUM 140332)
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Cognitive performance during occupational burnout
and after improvement of burnout severity
J. Beck1, M. Gerber2, S. Brand1, U. Pühse2, E. Holsboer-Trachsler1
1
Psychiatric University Clinics Basel, Basel, Switzerland;
2
ISSW, Basel, Switzerland
Background: Burnout is a work-related syndrome that comprises
physical fatigue, emotional exhaustion and cognitive weariness
and is considered to be a risk factor for the development of major
depression. While cognitive impairments in major depression
persist even after remission of mood symptoms, the role of

cognitive impairments in burnout is less clear. The hypothesis
tested in the present study submits that cognitive performance
is reduced during burnout compared to healthy subjects but
improves after recovery from burnout.
Methods: 12 male subjects (mean age 45.8 ± 6.8 years)
suffering from burnout syndrome took part in the study. They
completed questionnaires related to burnout severity and
underwent cognitive testing twice at baseline and at follow-up
12 weeks later. Between baseline and follow-up burnout
participants performed regular aerobic exercise training.
Cognitive performance at baseline and follow-up was compared
to 12 matched healthy controls.
Results: Executive functioning was significantly reduced during
acute burnout compared to healthy controls. At follow-up, both
burnout severity and executive functioning were improved.
Changes in burnout severity and cognitive performance were not
related.
Conclusions: Data suggest that in people suffering from
burnout, executive function performance is impaired during acute
burnout but can recover to the level of healthy controls. This
finding is at odds with the finding of persistent cognitive deficits in
the same tests found in major depression even after remission of
depressive mood. This pattern of results may indicate that the
pathophysiological changes underlying the cognitive impairment
during burnout are less pronounced compared to those in major
depression.
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Daily morning running for 3 weeks improved sleep
and psychological functioning in healthy adolescents
compared with controls
N.K. Kalak1, M.G. Gerber1, R.K. Kirov1, T.M. Mikoteit1,
J.Y. Yordanova1, U.P. Puese1, EHT Holsboer-Trachsler1,
E.H.T. Brand1
1Center for Affective, Stress and Sleep Disorders, Psychiatric
Hospital of the University of Basel, Basel, Switzerland
Purpose: To compare sleep electroencephalographic patterns
and psychological functioning of healthy adolescents running
regularly in the mornings with those of control subjects. Although
several studies have shown that regular moderate-to-vigorous
exercise is related to favorable sleep and psychological
functioning in adolescents, research on the effectiveness of
short interventions is more limited.
Methods: Fifty-one adolescents (mean age _ 18.30 years;
27 female [53%]) took part in the study; they were randomly
assigned either to a running or to a control group. The running
group went running every morning for 30 minutes at moderate
intensity during weekdays for 3 consecutive weeks. Sleep
electroencephalographic patterns and psychological functioning
were assessed in both groups before and after the 3-week period.
All participants also kept a sleep log for 3 weeks.
Results: Objective sleep improved (slow-wave sleep increased;
sleep onset latency decreased) in the running group compared
with the control group. Subjective sleep quality, mood, and
concentration during the day improved, whereas sleepiness
during the day decreased.
Conclusions: Thirty minutes of running in the morning during
weekdays for 3 consecutive weeks impacted positively on sleep
and psychological functioning in healthy adolescents compared
with control subjects. Running is inexpensive and easy to
implement during school schedules, and as both objective and
subjective improvements were observed within 3 weeks, regular
physical exercise should be promoted.
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Disorganization and movement patterns
in schizophrenia
S. Walther1, F. Ramseyer1, H. Horn1, W. Strik1, W. Tschacher1
1University Hospital of Psychiatry, Bern, Switzerland
Aims: Disorganized behavior is a key symptom of schizophrenia.
The objective assessment of disorganized behavior is particularly
challenging. Actigraphy has enabled the objective assessment
of motor behavior in various settings. Reduced motor activity
was associated with negative syndrome scores, but simple motor
activity analyses were not informative on other symptom
dimensions. The analysis of movement patterns however could
be more informative for assessing schizophrenia symptom
dimensions. Hence, we aimed to test whether predictability
of movement patterns would predict symptom dimensions in
schizophrenia.
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Methods: We applied time series analyses of actigraphic data of
100 schizophrenia spectrum disorder patients. Symptom severity
was assessed using the Positive And Negative Syndrome Score
(PANSS). Actigraphy recording intervals were set at 2 s.
Data from two defined 60 min periods were analyzed and
partial autocorrelations of the actigraphy time series indicated
predictability of movements in each individual. The autocorrelation values for each patient were entered in a regression
analysis of PANSS subscales.
Results: Predictability of movement was unrelated to schizophrenia subtype or medication. Increased positive syndrome
scores were associated with reduced predictability of movements
but not with the overall amount of movement. Negative syndrome
scores were associated with low activity levels but unrelated with
predictability of movement. A cognitive factor, depression or
excitement were not related to movement predictability.
Conclusions: The predictability of objectively assessed motor
behavior may be a marker of positive symptoms and
disorganized behavior. Predictability of movement and overall
motor activity level demonstrate distinct associations with
schizophrenia symptoms. This behavior analysis could become
relevant for translational research in schizophrenia.
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EEG anomalies during working memory task
in adult ADHD subjects
Society: SSBP
Nader PerroudA,B, Roland HaslerA, Pascal MissonnierB,
Panteleimon GiannakopoulosA,B, Alain MalafosseA,C,
Patrick BaudB
A
Department of Psychiatry, University of Geneva, Geneva,
Switzerland; BDepartment of Mental Health and Psychiatry,
University Hospitals of Geneva, Geneva, Switzerland;
CDepartment of Medical Genetics and Laboratories, University
Hospitals of Geneva, Geneva, Switzerland
Aims: Patients suffering from adult attention deficit hyperactivity
disorder (ADHD) often have working memory (WM) deficits which
contribute to the professional and familial difficulties encountered
by these subjects. In electrophysiological studies, changes
in brain rhythm oscillations have been associated with WM
activation. WM load-related increase in frontal theta amplitude
has been reported using task related power or time-frequency
(TF) analysis. We here explored, using EEG activation with TF
analysis, the influence of attention deficit on WM performances
in adult ADHD patients.
Methods: Visual event-related potentials (ERPs) and frontal
theta (4–7.5 Hz) and alpha (8–15 Hz) event-related
desynchronization/synchronization (ERD/ERS) were assessed in
15 adult ADHD patients and 15 healthy controls who successfully
performed an adapted 2-back WM task including two visual
N-back WM tasks as well as oddball detection and passive
fixation tasks.
Results: ADHD patients displayed lower amplitude of visual
ERPs and phasic theta ERS culmination peak in all conditions.
They also showed changes in the background oscillatory activity
of attention-related neural generators as indicated by the
decreased amplitude of alpha ERD (350–650 ms) in active tasks
compared to controls.
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Efficient spatial strategies requiring the integration
of multimodal cues are impaired in a rat model of
schizophrenia with a transient glutathione deficit
L. Bertholet1, D. Preissmann1, C. Meunier1, F. Schenk1
1Institute of Psychology, Universitiy of Lausanne, CH-1005
Lausanne, Switzerland, Lausanne, Switzerland; 2Center for
Psychiatric Neuroscience, Department of Psychiatry, Lausanne
University Hospital, CH-1008 Prilly, Switzerland, Prilly,
Switzerland
The present approach relies on the neurodevelopmental aspect
of schizophrenia through the replication of condition susceptible
to be associated with an increased risk of developing the disease.
Male and female Wistar rats were treated postnatally (PND 5–16)
with BSO (l-buthionine-(S,R)-sulfoximine) for a rat model of
schizophrenia based on transient glutathione deficit. Rather than
searching for the presence of a single specific symptom, we
chose to qualify a syndrome of ecological relevance, relying on
the hypothesis of a core deficit in the integration of multimodal
information. Previous studies (Preissmann, Bertholet et al., 2011)
indicated that BSO-treated rats rely on compensatory continuous

visual adjustment, as an alternative information processing,
a competence not sufficient to meet all the behavioural criteria
for spatial orientation. It allows however, when condition are
favourable, to mask the weakness of a performance expected
from a normal proactive strategy, resulting from the integration of
spatial cues. These observations suggested that male BSO rats
might have difficulty in elaborating a spatial representation based
on the integration of multimodal cues in a network of related
places.
A combination of behavioral protocols using the 8-arm radial
mazes was designed. If BSO rats are impaired in proactive
decisions (based on a memory representation of the radial maze)
they might develop compensatory strategies relying on an
enhanced attention to the exact image of the visual landscape.
To test this hypothesis, two experiments were designed. In the
first one, with a lack of access to the visual panorama from the
central choice position of the maze, such a strategy might be less
successful due to the impoverishment in environmental visual
cues. Indeed, BSO rats expressed a higher error rate, especially
when they had to complete maze visit after an interruption
protocol with a first phase of restricted entrance into four of the
arms. In the second experiment where two radial arms were
made parallel, inducing an irregularity in maze shape, the BSO
rats maintained a very accurate selection of all the arms, due
to their reactive strategy. In contrast, this irregularity provoked,
as expected, a marked neglect of the parallel arms (as if facing
a single arm) in control rats. These results are coherent with
proactive strategy and multimodal cues integration deficits in
BSO rats.
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Electrophysiological correlates of auditory verbal
self-monitoring in healthy subjects
T. Koenig1, R. Schneider1, M. Kottlow1, W. Strik1, D. Hubl1
1Department of Psychiatric Neurophysiology, University Hospital
of Psychiatry, Bern, Switzerland
Aim: Auditory verbal hallucinations in schizophrenia have been
hypothesized to result from inefficient self-monitoring of inner
speech. Neurophysiological experiments in this domain are
however still sparse, because the processes of speech
generation, speech perception and self-monitoring overlap and
are difficult to disentangle. The aim of this project was to develop
and test a paradigm to isolate and quantify self-monitoring
processes with ERPs.
Methods: We visually presented single words that subjects read
aloud while auditory feedback was delivered through a headphone. Feedback consisted of the subject’s voice, a foreign voice
saying the same word, a mute condition, or the delayed subject’s
voice. In addition, self and foreign words were heard without
visual stimulation. 13 healthy subjects performed the experiment
while 76-channel ERPs were recorded. ERP contrasts were built
for the effects of agency (own vs. foreign voice) and expectancy
(with vs. without simultaneous feedback).
Results: We found in the N100 main effects of agency and
expectancy, but no interaction, and t-maps of the effects pointed
at different sources accounting for the effects. Later, the effects of
agency and expectancy seemed to be rather additive.
Conclusions: Agency monitoring processes can be isolated
from motor activity, language-motor production, auditory sensory
processing and expectancy. This is particularly interesting for
the investigation of schizophrenia patients with auditory verbal
hallucinations.
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In a double-blind, randomized and placebocontrolled four-weeks study adjuvant allopurinol
improved symptoms in patients during acute manic state
L. Jahangard1, S. Soroush1, M. Haghighi1, H. Bajoghli2,
E. Holsboer-Trachsler3, S. Brand3
1Research Center For Behavioral Disorders and Substances
Abuse, Hamadan University of Medical Sciences – HamadanIran, Hamadan, Iran, Islamic Republic of; 2Psychiatry &
Psychology Research Center (PPRC), Roozbeh Hospital, Tehran
University of Medical Sciences, Tehran, Iran, Tehran, Iran,
Islamic Republic of; 3Psychiatric Hospital of the University of
Basel, Center for Affective, Stress and Sleep Disorders (ZASS),
Basel, Switzerland, Basel, Switzerland
Background: llopurinol is a drug used primarily to treat
hyperuricemia (excess uric acid in blood plasma) and its
complications, including chronic gout. In patients suffering from
acute mania, it was noted that remission from manic episodes
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temporarily coincided with an increased excretion of uric acid.
Accordingly, an enhanced purinergic turnover was shown and
proposed as a putative causative factor in the pathophysiology
of mania. The aim of the present study was therefore to
investigating a possible favorable adjunctive effect of allopurinol
in treating patients during acute mania.
Method: I a double-blind, placebo-controlled study lasting for
4 weeks, a total of 50 patients suffering from acute mania were
randomly assigned either to the treatment condition (valporate
sodium 15–20 mg/kg + 300 mg allopurinol twice a day) or to
the control condition (valporate sodium 15-2- mg/kg + placebo).
Patients completed the Young Mania Rating scale. Experts rated
illness serverity and illness improvements (Clinical Global
impression).
Results: Compared to the control group, in the treatment group,
symptoms of mania decreased statistically significantly over time
both in self-rating (YMRS) and in experts’ (CGI) ratings. Levels of
urine acid significantly decreased in the treatment as compared
to the control group over time.
Conclusion: The pattern of results from the present double-blind,
randomized and placebo-controlled study suggests that adjuvant
allopurinol leads to statistically significant improvements in
patients suffering from acute mania.
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Intrinsic connectivity reveals aberrant coupling between
major functional networks in the risk-state for psychosis
D. Wotruba3, R. Buechler3, L. Michels1, A. Theodoridou2,
W. Roessler4, K. Heekeren2, S. Kollias1
1
Clinic for Neuroradiology, UniversityHospital Zurich, Zurich,
Switzerland; 2Zurich Psychiatric University Hospital, The
Zurich Program for Sustainable Development of Mental Health
Services (ZInEP), Zurich, Switzerland; 3Clinic for Neuroradiology,
UniversityHospital Zurich & Zurich Psychiatric University
Hospital, The Zurich Program for Sustainable Development of
Mental Health Services (ZInEP), Zurich, Switzerland; 4Zurich
Psychiatric University Hospital, The Zurich Program for
Sustainable Development of Mental Health Services (ZInEP)
& Collegium Helveticum, a joint Research Institute between
the University of Zurich and the Swiss Federal Institute of
Technology, Zurich, Switzerland
Aim: The human brain is intrinsically organized into
anticorrelated functional networks. There is evidence that among
those networks the task positive network (TPN), default mode
network (DMN) and the salience network (SN) are abnormal in
schizophrenia. The aim of this study was to examine intrinsic
functional connectivity (fc) in order to test whether the SN, DMN
and the TPN are different in the at-risk state for psychosis
compared to healthy controls.
Methods: We utilized resting-state fMRI to investigate the fc
in 3 groups: 28 subjects at-risk for psychosis with only basic
symptoms (HR), 19 with ultra-high-risk criteria such as attenuated
and/or brief limited intermittent psychotic symptoms (UHR), and
29 controls (CTRL). The medioprefrontal cortex (MPFC) was
selected as a seed region for the DMN; the right anterior insula
(rAI) for the SN. The fc map was estimated on the basis of fMRI
time series, and a bivariate correlation analysis between the
seeds and all other voxels in the brain. Regions from a 3-levelANOVA that survived a threshold of height p <.001 and extent
of FWE-corrected p <.05 were used for posthoc ROI analysis.
The mean connectivity between the seeds and each ROI was
extracted to examine the directionality of the connectivity
(coupled/correlated resp. decoupled/anticorrelated).
Results: Significant differences among the groups were found
in the fc of the MPFC seed and right dorsolateral prefrontal
cortex (rDLPFC), an area that is known to be an integral part of
the TPN; and the rAI seed and posterior cingulate cortex (PCC),
a major hub of the DMN. CTRL exhibited a significant inverse
coupling between the MPFC and rDLPFC, whereas HR showed
increased, and UHR showed no coupling. Similarly, CTRL
revealed a significant inverse coupling between the rAI and
the PCC, while HR and UHR showed positive coupling.
Conclusions: The results provide evidence for an aberrant
coupling between major functional networks in the subclinical
psychotic period. There is growing support that the TPN is linked
to externally focused attention and the DMN to introspection,
while the SN has a pivotal role in regulating these networks.
Therefore, the loss of DMN-TPN orthogonality accompanied
by an aberrant SN in the psychosis risk-state could be the cause
for confusion of internally and externally focused states and
disturbance of cognition as seen in psychotic disorders.
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Involvement of the receptor for advanced glycation
end-product (RAGE) in redox dysregulation and
neuroinflammation in an animal model of schizophrenia
D. Dwir1, J-H. Cabungcal1, P. Steullet1, R. Tirouvanziam2,
K. Q. Do Cuénod1
1Unit for Research in Schizophrenia, Center for Psychiatric
Neuroscience, Department of Psychiatry, Centre hospitalier
universitaire Vaudois and University of Lausanne, Lausanne,
Switzerland; 2Research Emory University School of Medicine,
Department of Pediatrics Division of Pulmonary, Allergy &
Immunology, Cystic Fibrosis and Sleep (PACS), Atlanta, United
States
Schizophrenia is a major psychiatric disease which involves both
genetic and environmental factors. Glutathione (GSH), an
important cellular antioxidant and redox regulator, is decreased
in CSF and brain of patients. The key GSH synthesizing genes
present polymorphisms associated with the disease. Thus, a
redox dysregulation during neurodevelopment is a critical risk
factor for schizophrenia, on which converge genetic impairments
of glutathione synthesis and environmental vulnerability factors
generating oxidative stress.
Increasing evidence also points to immune dysregulation in
schizophrenia. Anomalies in peripheral immune cells have been
reported in patients, as well as dysregulation of immune-related
genes (Potvin & al., 2008; Saetre & al., 2007).
As oxidative stress is known to induce inflammatory processes,
the latter were studied in a transgenic animal model with GSH
deficit (GCLM-/-). RAGE represents one potential link between
oxidative stress and inflammatory process, as it is activated by
ROS and induces inflammatory gene expression. We compared
by immunohistochemistry the expression of RAGE and microglia
activation (CD68-immunoreactive cells) in the anterior cingulate
cortex between GCLM-/- and WT mice at P40 following an
oxidative stress induced by a dopamine uptake blocker between
P30 and P40. The number of CD68-immunoreactive (IR) cells
was increased in GCLM-/-, suggesting a pro-inflammatory state.
RAGE was shown to be expressed in the cytoplasm of neurons
in both genotypes. In GCLM-/-, the number of RAGE-IR cells
was increased at basal level, but decreased following oxidative
stress induction. This result suggests an impairment of RAGE
down-regulation in the GCLM-/- mice that could lead to an
enhancement of the inflammatory process.
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Marginal differences in mood, sleep and health quality
between pre-menopausal and menopausal women
L. Jahangard1, M. Haghighi1, H. Bajoghli2, E. Holsboer-Trachsler3,
S. Brand3
1
Research Center For Behavioral Disorders and Substances
Abuse, Hamadan University of Medical Sciences – HamadanIran, Hamadan, Iran, Islamic Republic of; 2Psychiatry &
Psychology Research Center (PPRC), Roozbeh Hospital, Tehran
University of Medical Sciences, Tehran, Iran, Tehran, Iran,
Islamic Republic of; 3Psychiatric Hospital of the University of
Basel, Center for Affective, Stress and Sleep Disorders (ZASS),
Basel, Switzerland, Basel, Switzerland
Background: Anecdotic and commonplace hold that mood,
sleep and health quality changes in women during menopausal
period, however, data in support of these assumptions are
scarce. The aim of the present study was therefore to assessing
pre-menopausal and menopausal women with regard to mood,
sleep and general health.
Method: A total of 120 women took part in the study. 60 were
in pre-menopausal state (mean age: M = 46.9 years), and
60 were in menopausal state (mean age: M = 53.8 years). They
completed a series of self-rating questionnaires related to sleep,
mood and health quality.
Results: Compared to pre-menopausal women, menopausal
women reported more difficulties to fall asleep, less general
physical activities, and an increased amount of poor mood during
weekdays. No statistically significant differences were found for
sleep quality, sleep schedules, difficulties on social life, general
mood state and general physical and mental health.
Conclusions: Data suggest that compared to pre-menopausal
women, in menopausal women anecdotic and commonplace
concepts of striking changes in mood, sleep and general health
are generally not supported by self-reported and scientific data.

S C H W E I Z E R A R C H I V F Ü R N E U R O L O G I E U N D P S Y C H I A T R I E 2013;164(Suppl. 6)

www.sanp.ch | www.asnp.ch

47 S

Posters

159

“Ora et labora, et dormi bene!” – Adolescents attending
boarding schools report better sleep and favorable
psychological functioning compared to their class mates
living at home
N.K. Kalak1, S.L. Lemola1, M.G. Gerber1, U.P. Puehse1,
A.G. Grob1, E.H.T. Holsboer-Trachsler1, S.B. Brand1
1
Psychiatric University Clinics (UPK) of the University of Basel,
Center for Affective, Stress and Sleep Disorders (ZASS), Basel,
Switzerland, Basel, Switzerland
Background: There is evidence that earlier parental set
bedtimes are a protective factor against children’s depression and
suicidal ideation. To explain the underpinning mechanisms, it is
supposed that parental control may confer to a longer sleeping
duration, which in turn is associated with increased subjectively
perceived restoring sleep and sleep quality; most importantly,
sufficient and satisfying sleep are associated with decreased
risks for stress and depressive symptoms. The aim of the present
study was to verify to which extent set bedtimes are associated
with favorable sleep and psychological functioning among a
larger sample of adolescents attending boarding schools
compared to their class mates living at home. In students
attending boarding schools, we expected a higher supervision
of students’ sleep-/wake-schedules, along with favorable
psychological functioning.
Methods: A total of 1571 adolescents (age: M = 16.51,
SD = 1.83; 55% female participants) took part in the study.
All participants were attending boarding schools. Of those,
558 (36%) were living at home, whereas the majority (64%) was
living at the boarding schools. Participants completed a series of
self-reporting questionnaires related to sleep and psychological
functioning.
Results: Set bedtimes decreased with participants’ increasing
age. Irrespective of age, participants attending boarding schools
reported more frequent and thorough set bedtimes, as compared
to participants living at home. Participants attending boarding
schools indicated slightly longer sleep durations, an increased
sleep quality, and more favorable psychological functioning such
as less perceived stress, lower sleep disturbances, lower
perceived pain, but increased optimism and curiosity and
exploration behavior.
Conclusions: Data suggest that compared to their class mated
living at home, adolescents attending boarding schools
experience a higher supervision as to the sleep schedules,
which seems to positively impact on sleep quality and
psychological functioning.
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Perineuronal nets protect fast-spiking interneurons
against oxidative stress
P. Steullet1, J.H. Cabungcal1, R. Kraftsik2, M. Cuenod1, K.Q. Do1
1Centre Hospitalier Universitaire Vaudois and University of
Lausanne, Prilly-Lausanne, Switzerland; 2Department of
Fundamental Neuroscience, University of Lausanne, Lausanne,
Switzerland
A hallmark of schizophrenia pathophysiology is the dysfunction
of cortical inhibitory GABA neurons expressing parvalbumin,
essential for coordinating neuronal synchrony during various
sensory and cognitive tasks. High metabolic requirements of
these fast-spiking cells may render them susceptible to redox
dysregulation and oxidative stress. Using mice with a genetic
redox dysregulation, we demonstrate that the extracellular
perineuronal net, a specialised polyanionic matrix enwrapping
most of these interneurons as they mature, plays a critical role
in the protection against oxidative stress. This net limits the
impact of genetically impaired anti-oxidant systems and/or
excessive reactive oxygen species produced by severe
environmental insults. We observe an inverse relationship
between the robustness of the perineuronal net around
parvalbumin cells and the degree of intracellular oxidative stress
they display. Enzymatic degradation of the perineuronal net
renders mature parvalbumin cells and fast rhythmic neuronal
synchrony more susceptible to oxidative stress. In parallel,
parvalbumin cells enwrapped with a mature perineuronal net are
better protected than immature parvalbumin cells surrounded by
a less condensed perineuronal net. While the perineuronal net
acts as a protective shield, it is however itself sensitive to excess
of oxidative stress. The protection might therefore reflect a
balance between the oxidative burden on perineuronal net

degradation and the capacity of the system to maintain the net.
Abnormal perineuronal nets as observed in the post mortem
patient’s brain, may thus underlie the vulnerability and functional
impairment of pivotal inhibitory circuits in schizophrenia.
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Prevalence of ADHD in childhood is not related
to birth-order, but to male gender and prevalence
of ADHD in other siblings
S. Keshavarzi1, H. Bajoghli1, L. Jahangard2, M. Haghighi2,
E. Holsboer-Trachsler3, S. Brand3
1Psychiatry & Psychology Research Center (PPRC), Roozbeh
Hospital, Tehran University of Medical Sciences, Tehran,
Iran, Tehran, Iran, Islamic Republic of; 2Research Center
For Behavioral Disorders and Substances Abuse, Hamadan
University of Medical Sciences – Hamadan-Iran, Hamadan, Iran,
Islamic Republic of; 3Psychiatric Hospital of the University of
Basel, Center for Affective, Stress and Sleep Disorders (ZASS),
Basel, Switzerland, Basel, Switzerland
Background: The prevalence of attention deficit-hyperactivity
disorder (ADHD) in children is increasing worldwide. A wealth of
different factors is believed as underlying biopsychological
mechanisms. The aim of the present study was to comparing
children with diagnosed ADHD and children without ADHD with
respect to possible causal factors such as birth-order, age,
gender and prevalence of ADHD in families.
Method: A total of 400 children were assessed: 200 children with
diagnosed ADHD and 200 controls (mean age = 10.5 years).
Parents completed a series of questionnaires related to children’s
ADHD and demographic data.
Results: Compared to children without ADHD, children with
diagnosed ADHD were also rated by their parents as suffering
from ADHD. The risk for suffering from ADHD was 3.23–fold
higher for males as compared to females (Odds ratio: 3.23;
Confidence interval: 1.87–5.59. In families with a target-child with
ADHD, also siblings suffered from ADHD. Age and birth-order did
not predict the prevalence of ADHD.
Conclusions: The higher prevalence of ADHD in male children
and in siblings suggests a neurobiological basis of ADHD, though
not excluding further environmental factors.
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Sleep patterns and psychological functioning in families
in northeastern Iran; evidence for similarities between
adolescent children and their parents
H.B. Bajoghli1, A.A. Alipouri1, E.H.T. Holsboer-Trachsler1,
S.B. Brand1
1
Psychiatry & Psychology Research Center (PPRC), Roozbeh
Hospital, Tehran University of Medical Sciences, Tehran, Iran,
Tehran, Iran, Islamic Republic of; 2Department of Psychology,
Tonekabon Branch, Islamic Azad University, Tonekabon, Iran,
Tonekabon, Iran, Islamic Republic of; 3Psychiatric Hospital of
the University of Basel, Center for Affective, Stress and Sleep
Disorders (ZASS), Basel, Switzerland, Basel, Switzerland
Sleep and well-being of adolescents and their parents are
related, but data from non-Western countries are scarce. The aim
of the present study was to investigate the relationship between
adolescents’ and their parents’ sleep patterns and psychological
functioning in northeastern Iran.
A total of 81 families (81 mothers, 78 fathers, 130 children aged
12-20 years) took part in the study. They individually and
separately completed questionnaires related to sleep and
psychological functioning.
Sleep quality was related within families. Poor sleep among
children and parents was related in each case to more
depressive symptoms and stress. Mothers’ sleep and
psychological functioning were more related to adolescent
children’s sleep and psychological functioning than were those
of fathers.
Results confirm research showing that adolescent’s and parents’
sleep and psychological functioning are inter-related. This
association holds also true for families in northeastern Iran,
suggesting that the association reflects universal features of
family functioning.
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Emotional and behavioral adjustment and sleep
in term and preterm children during middle childhood
N. Perkinson-Gloor1, P. Hagmann-von Arx1, S. Brand2,
E. Holsboer-Trachsler2, A. Grob1, P. Weber3, S. Lemola1
1
Department of Psychology, University of Basel, Basel,
Switzerland; 2Center for Affective, Stress and Sleep Disorders,
Psychiatric University Clinics of the University of Basel, Basel,
Switzerland; 3Division of Neuropediatrics and Developmental
Medicine, University Children’s Hospital Basel, Basel,
Switzerland
The incidence of preterm birth is rising. In Switzerland the
incidence of being born with a birth weight <1500 g doubled from
0.5% of all live birth in 1979 to 1% of all live birth in 2010. The
most frequent medical complication of early preterm birth (<32nd
gestational week) is related to premature lungs. Early breathing
problems may predispose preterm children for later sleep
problems, particularly sleep disordered breathing (SDB), which is
3–5 times increased in children born prematurely. In middle
childhood, formerly preterm born children show more emotional
and behavioral problems, which may be related to impaired sleep.
The present study examines the relation of objectively assessed
sleep indices with emotional and behavioral adjustment in
preterm (N = 58; age M = 8.3 years; SD = 1.3 years; 31%
females) and term born children during middle childhood.
Sleep indices were assessed by one night of polysomnography
(total sleep duration, sleep efficiency, arousals) and parentquestionnaire (SDB, night wakings, CSHQ). Additionally, parents
completed the Strengths and Difficulties Questionnaire to assess
behavioral and emotional adjustment.
Preterm born children showed more arousals in the EEG and
more parent-reported SDB and night wakings than term born
children. Furthermore, preterm born children had more behavioral
and emotional problems than term born children. In preterm born
children none of the sleep indices were related to behavioral or
emotional problems. In term born children night wakings were
related to behavioral but not to emotional problems.
Results suggest that sleep problems may not explain increased
behavioral and emotional problems in preterm born children.
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Sleep patterns and neurocognitive functioning
in full-term and preterm children during middle
childhood
P. Hagmann-von Arx1, N. Perkinson-Gloor1, D. Albert2,
S. Brand3, E Holsboer-Trachsler3, A. Grob1, P. Weber4,
S. Lemola1
1Department of Psychology, University of Basel, Basel,
Switzerland; 2Abteilung für Neuropädiatrie, Ostschweizer
Kinderspital, St. Gallen, Switzerland; 3Center for Affective,
Stress and Sleep Disorders, Psychiatric University Clinics
of the University of Basel, Basel, Switzerland; 4Division of
Neuropediatrics and Developmental Medicine, University
Children’s Hospital Basel, Basel, Switzerland
An adequate amount of good-quality sleep is considered as
important for children’s development. Preliminary evidence
suggests that children who were preterm infants (preterm
children) are not only likely to have more sleep-disordered
breathing as full-term children, studies have also demonstrated
that preterm children have quantifiable deficits in neurocognitive
functioning. However, less is known about the association
between sleep patterns and neurocognitive functioning in
preterm children. We aimed to determine sleep patterns,
clarify the extent of neurocognitive problems, and analyze
the relationship between sleep patterns and neurocognitive
functioning in full-term and preterm children during middle
childhood. The participant sample consisted of 58 children born
preterm (< 32nd gestational week, Age: M = 8.3 years; SD =
1.3 years); 31% females) and 55 controls, matched for age and
sex. One night of polysomnography (Somté PSG; Compumedics)
was carried out at the children’s homes. To test for group
differences in neurocognitive functioning, children underwent a
testing session during which measures of intelligence (WISC-IV),
memory (AVLT; Rey Figure), and attention (IDS Selective
Attention) were collected. Furthermore, parents completed
questionnaires on the child’s sleep (sleep disordered breathing
and night awakenings: CSHQ). Compared to controls, very
preterm children showed, although within the normal range,
significantly lower intelligence, attention, and memory scores.
Further, they showed more parent rated sleep disordered

breathing and night awakenings. No differences in sleep-EEG
were found. Finally, in preterm children intelligence was more
strongly related to total sleep time and sleep efficacy. Results
are discussed as they pertain to the special needs of preterm
children.
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Dynamic versus static supported standing practice
in stroke rehabilitation
T. Braun1, D. Marks2, D. Zietz1, C. Grüneberg1,
A. Dachenhausen3, M. Oechsner2, D. Zutter2
1Hochschule für Gesundheit, University of Applied Sciences,
Bochum, Germany; 2Rehaklinik Zihlschlacht, Neurorehabilitation
Center, Zihlschlacht, Switzerland; 3Donau-Universität Krems,
Krems, Austria
Background: A substantial proportion of stroke survivors
experience considerable gait and balance deficits, that have a
crucial impact on mobility and quality of life [1]. Additional static
standing practice is common [2] but does not primary aim on
balance recovery, as the Balance-Trainer, a dynamic supported
standing frame, does [3]. Regarding further challenges in stroke
rehabilitation, that claim safe, effective, low-cost and feasible
add-on interventions that can help to accelerate functional
recovery in sub-acute stroke [4], the Balance-Trainer is a
potential device to fill this gap .
Aims: To prove feasibility and effectiveness of an additional
dynamic supported, task- and goal-oriented standing training,
under the supervision of physiotherapy assistants, on functional
ability in sub-acute stroke.
Methods: A single-blind, randomized controlled pilot study was
conducted, including 10 non-ambulatory, sub-acute individuals
with stroke. The intervention group (n = 5) received usual care
plus additional dynamic supported standing practice at a
minimum of 4 times a week over 5 weeks. The control group
(n = 5) received the same, but static instead of dynamic standing
practice. Primary outcome variables of feasibility were the
occurrence of adverse events, and patient satisfaction and
motivation. Secondary outcome variables were functional
recovery of postural control, ambulation, mobility and selfdependence.
Results: The dynamic standing approach showed good
feasibility, as all 5 participants performed a total of 119 training
sessions without the occurrence of adverse events. Most
participants were very satisfied with the intervention. Both groups
showed significant improvements in all outcomes after 5 weeks
and at 2 weeks follow-up. After the 5-week period, the intervention group significantly outperformed the control group on Berg
Balance Scale, Functional Ambulation Categories, De Morton
Mobility Index and Functional Independence Measure scores.
Conclusion: Additional, dynamic supported standing practice
is safe and feasible in sub-acute stroke survivors. The small
number of participants and the significantly higher amount of
physiotherapy in the intervention group require to treat this
preliminary effectiveness with caution.
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Randomised case-control study with regard
to the use of music therapy in patients in
psychosomatic neuro-rehabilitation – First results
A. Poepel1, S. Bossert1, J. Marz1
1Sanatorium Kilchberg, Kilchberg, Switzerland;
2
Rehaklinik Bellikon, Bellikon, Switzerland
Rationale: In case of somatic accidents, patients with additional
psychiatric disorders have a complicated rehabilitation process
and do not respond as favourably to conventional methods of
treatment. This evaluation examines whether a targeted
intervention using music therapy employing a therapeutic
monochord-bed can improve the treatment’s success in
psychosomatic neuro-rehabilitation in comparison with “treatment
as usual”.
Methods: Patients were randomly assigned to either the case
study or the control study group. Patients belonging to the case
study group received 6 one-on-one music therapy treatment
sessions using a therapeutic monochord-bed while lying down.
Patients in the control study group lay in silence 6 times without
intervention. Prior to the beginning of the treatment, during and
after each session, as well as immediately after the end of
treatments and again one month after the end of treatments,
self-assessment and third-party assessment questionnaires were
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collected. These were evaluated statistically (Stata, Version 11.2,
Stata Corp as well as College Station, Texas).
Results: The total number patients in the study was 45, out of
which 23 (51%) belonged to the case study group and 22 (49%)
belonged to the control study group. Differences in sociodemographic factors were insignificant in the two groups. The
third-party evaluation tool Clinical Global Impression Scale (CGI)
which was collected by professional medical staff prior to the
beginning of and after the end of treatment, showed a highly
significant improvement in patients of the case study group in
comparison with the controls (p <0.001 ***). This result is identical
with the patients’ subjective assessment.
Discussion: This study regarding the use of music therapy in
psychosomatic neuro-rehabilitation shows that in the case of
patients with psychiatric disorders and somatic accidents, a
targeted intervention using music therapy results in a better
healing process compared to “treatment as usual” during
residential treatment. Further studies should particularly take
long-term effects into account.
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ReSense - wearable sensor modules to monitor
movement and activities of daily life in stroke patients
over extended time periods
R.R. Gonzenbach1, K. Leuenberger2, A. Moncada –Torres2,
R. Gassert2, A.R. Luft1
1Department of Neurology, University Hospital Zurich, Zurich,
Switzerland; 2Rehabilitation Engineering Lab, ETH Zurich, Zurich,
Switzerland
Aim: Motor rehabilitation aims to improve impaired functions and
to successfully transfer these improvements into everyday
activities. While the recovery of motor functions such as muscle
strength, coordination, or fine motor control can be assessed
clinically, transfer of function into daily life can not. For example,
a stroke patient with left hemiparesis, who has recovered good
arm function but does not use his arm in everyday life due to
a hemineglect has little benefit from his recovered arm. We
therefore aim at developing methods to assess and document
motor function in everyday life.
Methods: We developed a wearable, watch-sized sensor
module that records linear acceleration and angular velocity in
3 dimensions. A barometric pressure sensor detects geotropic
and apo-geotropic movements. The sensor modules are worn
on the patients’ wrist, ankle and trunk 24hrs/day for several days
on a single charge and can thus record motor activity in the
home and community settings. To derive clinically meaningful
information, we are establishing algorithms for automatic
classification of motor activities based on sensor data.

Results: Preliminary results suggest that classification of key
motor activities is possible with high accuracy, e.g. 86% for sitting,
89% for standing, 100% for walking, 97% for walking upstairs and
93% for walking downstairs. In addition, we are able to document
how much time patients spend sitting, lying or walking, as well as
how much and how often they use the paretic limb for object
grasping.
Conclusion: Everyday motor activity and transfer of function into
activities of daily living can be assessed using wearable sensors.
Acknowledgment: We thank Prof. J. Kesselring and S. Müller
(Occupational Therapist) for their support of the study in the
Rehabilitationsklinik Valens.
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The effects of mirror therapy on arm and hand
function in subacute stroke inpatients
A. Radajewska1, J.A. Opara2, A. Małecki2, J. Szczygieł3
1
Public Higher Medical Professional School in Opole, Opole,
Poland; 2Jerzy Kukuczka Academy of Physical Education in
Katowice, Katowice, Poland; 3Repty UpperSilesian Centre of
Rehabilitation in Tarnowskie Góry, Tarnowskie Góry, Poland
Aim: The aim of this study was to evaluate the effect of mirror
therapy on arm and hand function in subacute stroke inpatients.
Material and methods: The study included 60 hemiparetic righthanded patients, eight to ten weeks after ischemic stroke. They
underwent the stationary comprehensive rehabilitation in the
Rehabilitation Centre. There were two study groups: mirror
(n = 30) and control (n = 30) and two subgroups in each: one for
people with right arm paresis (n = 15) and the other for those with
left arm paresis (n = 15). The mirror group received an additional
intervention: 20 minutes of exercise program with mirror therapy
(twice a day for five and a half days a week for 21 days). The
control group (n = 30) underwent a conventional rehabilitation
program without mirror therapy. To evaluate a self-care in
performing activities of daily living the Functional Index “Repty”
was used. To evaluate hand and arm function the Frenchay Arm
Test (FAT) and the Motor Status Score (MSS) were used.
Measurements were performed twice: before and after 21 days
of applied rehabilitation.
Results: significant improvement in ability to perform activities
of daily living (ADL) in the right arm paresis subgroup in mirror
group has been observed. No significant improvement of hand
and arm function in both subgroups in FAT and MSS scales has
been observed.
Conclusions: Mirror therapy for arm paresis after stroke is
effective in improving independency in activities of daily living.
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Characterization of multiple sclerosis lesions:
first results from quantitative magnetization transfer
imaging
M. Garcia1, M. Gloor2, M. Andelova3, O. Bieri2, T. Sprenger3,
J. Reinhardt1, E.W. Radue4, L. Kappos3, C. Stippich1
1Department of Diagnostic & Interventional Neuroradiology,
Clinic of Radiology & Nuclear Medicine, University of Basel
Hospital, Basel, Switzerland; 2Division of Radiological Physics,
Department of Medical Radiology, University of Basel Hospital,
Basel, Switzerland; 3Department of Neurology, University of
Basel Hospital, Basel, Switzerland; 4Medical Imaging Analysis
Center, University of Basel Hospital, Basel, Switzerland
Aims: MT ratio (MTR)changes are known to precede the
appearance of MS lesions on conventional MRI (cMRI) (1).
As MTR re-flects a combination of quantitative magnetization
transfer (qMT) parameters, its specificity is called into question.
In contrast, qMT imaging provides information about the ratio (F)
of the restricted to the free proton pool size, the exchange rate
(kf) between the two proton pools, and T1- and T2-relaxation
times (T1, T2). Whole brain high-resolution qMT is analysed
with balanced steady-state free precession (bSSFP) (3).

Methods: Eleven patients with active relapsing MS are
investigated with 1.5T MRI every other month (months 0, 2,..12).
We show the preliminary results of the first patient having
finished 7 examinations. In addition to a standard MS MRI
protocol, MT imaging with bSSPF was performed in 3D in
8 minutes yielding MTR and qMT values (T1, T2, F, kf) (2).
Lesions were segmented on cMRI and superimposed on the
MT images of the various MR examinations. Homologous normal
appearing WM (NAWM) regions of interest (ROIs) in the
contralateral hemisphere served as a reference.
Results: In NAWM MT parameter differences relative to month 0
were 5–16% for qMT values and 1–4% for MTR. Lesions visible
at month 4 are shown in fig. 1a and b. At the time point of
appearance, F and kf were decreased and T1 and T2 prolonged,
more pro-nounce in lesion 2. Changes for MTR were much
smaller. The lesions remained hyperintense on PDw in months
4-10. While with qMT lesion 1 showed a tendency to return to
normal, lesion 2 continued to show abnormal values. In fig. 1c
and d, two CE lesions showed highly abnormal qMT values at
month 0: F and kf were decreased, T1 and T2 prolonged whilst
MTR showed only little change. The CE was no longer visible
in the next months, but qMT values remained abnormal.
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Conclusions: QMT provides more information than MTR.
QMT enables the tracking and estimation of the macromolecular
contribu-tion and water content of MS lesions, appearing
unchanged on PDw. Lesions losing CE properties may still
possess a significant degree of inflammation and be considered

highly active, as indicated by the persistent abnormal qMT
values. Contrary to previous studies (3), fast qMT-bSSFP
provides data in 3D in 8 minutes and might be a useful addition
for the clinical assessment and monitoring in MS.
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Exercise reduces fat fraction (FF) but not fractional
anisotropy (FA) in quantitative imaging MRI
J. Reinhardt1, S. Kaspar1, M. Gloor2, O. Bieri2, D. Fischer3,
C. Stippich1, A. Fischmann1
1Department of Radiology and Nuclear Medicine, Division of
Diagnostic and Interventional Neuroradiology, University of Basel
Hospital, Basel, Switzerland; 2Department of Radiology and
Nuclear Medicine, Division of Radiological Physics, University of
Basel Hospital, Basel, Switzerland; 3Department of Neurology,
University of Basel Hospital, Basel, Switzerland; 4University of
Basel Children’s Hospital, Basel, Switzerland
Aim: To examine the influence of a single exercise session on
muscle fat fraction (FF) and fractional anisotropy (FA) using
quantitative MRI.
Methods: 10 healthy non-trained volunteers (3 men, 8 woman;
mean age 24y) were scanned on a 3T (MR-Verio Siemens
Medical, Germany) body scanner before and after a session of
bilateral squats. At both timepoints images were acquired at a
fixed distance from the knee joint. FF were calculated from axial
in- and opposed phase images (TR 20 ms, TE 2.45/3.675 ms,
flip angle 15°) using a 2-point Dixon technique. FA values were
calculated on diffusion-weighted read-out-segmented echoplanar imaging (TR 4819 ms, TE 48/75ms, flip angle 180°).
ROIs were drawn outlining the large muscles of the thigh
(rectus femoris, vastus intermedius, medialis and lateralis,
semimembranosus, semitendinosus, biceps femoris, sartorius,
gracilis) using specialised open source software [1] and cross
sectional area (CSA) was calculated for each muscle. The Dixon
images were evaluated using an in-house developed evaluation
tool (Matlab R2011a, The MathWorks Inc., Natick MA, USA) and
the diffusion images with Brain Voyager QX (Version 2.4, Brain
Innovation, The Netherlands).
Results: Before exercise on a muscle-by-muscle basis
parameters varied widely; FF from 6.09% to 14.7%, FA values
from 0.28 to 0.53 and mean CSA from 279 to 2015 mm2.
Mean FF in the quadriceps decreased from 6.9% to 6.4% and
from 7.3% to 6.8% in the right and left legs respectively, while FF
in the hamstrings showed no significant change. Contrary to our
expectations FA was stable. In addition we found no significant
change in CSA after the exercise session.

Conclusions: While our FA results are similar to a previous
study [2], we found no influence of the exercise session. FA
measurements have been applied to muscle tissue mainly for
research questions [2, 3, 4]; however, variability in the data
suggests that further studies are necessary before FA can be
used as an outcome parameter.
As FF measurements are increasingly used in as a surrogate
outcome parameter in neuromuscular disease trials [5],
investigators should take care to avoid strenuous tasks in their
participants before the MRI scanning session.
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Neuropsychological changes in patients
with carotid artery disease: a follow-up study
M. Wapp1, Y. Burren1, J. Lenoir2, F. Kellner-Weldon1,
M. El-Koussy1, G. Schroth1, P. Michel2, R. Everts1,3,4
1Institute of Diagnostic and Interventional Neuroradiology,
Inselspital, Bern, Switzerland; 2Department of Neurology,
University Hospital Lausanne, Lausanne, Switzerland; 3Division
of Neuropediatrics, Development and Rehabilitation, Children’s
University Hospital, Inselspital, Bern, Switzerland: 4Center for
Cognition Learning and Memory, CCLM, University of Bern,
Bern, Switzerland
Aims: The aim of the study is to evaluate cognitive changes
in patients with carotid artery disease. Treatment of the carotid
artery can enhance the cerebral blood flow and can therefore
lead to an improvement of cognitive performance. However,
the current literature yields no consensus regarding the effect
of carotid stenosis treatment on cognitive functions.
Methods: Forty-seven patients with mild or non-symptomatic
carotid artery stenosis (>70%) were included. Patients performed
neuropsychological assessments before carotid endarterectomy
(n = 14), stenting (n = 8) or best medical treatment (n = 25)
(TP1), and one year later (TP2). Language skills, visual and
verbal memory, executive functions and motor speed were
assessed. Changes in cognitive performance between TP1 and
TP2 were assessed with the gain score, defined as the difference
between performance level at TP1 and TP2, and using a twosided Wilcoxon signed-rank test. Spearman correlations between
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performance at TP1 and the gain score were calculated to see
whether performance level at TP1 relates to cognitive changes
at TP2.
Results: There was no performance difference among the
endarterectomy, stenting and best medical treatment group at
TP1. At TP2, patients showed significant improvement of verbal
fluency (p = .019), short-term memory (p = .001), interference
control (p = .001) and motor speed (dominant hand: p = .018;
non-dominant hand: p = .053). Word production and visual
memory did not improve between TP1 and TP2.
Gain scores did not differ between the three groups. Significant
negative correlations between performance at TP1 and the gain
score were found for language (verbal fluency: p = .034; word
production: p = .002), verbal memory (recognition: p = .018;
late recall: p = .001) and executive functions (interference control:
p = .002; processing speed: p = .003; shifting: p = .028).
Conclusions: Patients show a significant improvement of frontal
lobe functions such as verbal fluency, short-term memory,
executive functions and motor speed over one year follow-up,
independently of type of treatment. The highest improvement
of language skills, verbal memory and executive functions was
observed in patients with poorest performance at TP1. These
results highlight the potential positive consequences on cognitive
performance when treating carotid stenosis, particular in initially
low cognitive performers.
Acknowledgments: This study is supported by the SNSF Grant
– SPUM 33CM30-124114

Methods: A combination of methods including time-lapse
imaging, calcium recordings, pharmacological and genetic
manipulations was used to assess the function of the 5-HT3AR
in migrating INs.
Results: Time-lapse imaging performed at different
developmental time periods revealed that 5-HT3AR activation
increased the migratory speed and growth cone dynamics of INs
when they entered the cortical plate but not at earlier stages of
migration. Calcium recordings further indicated that 5-HT3ARs
are functionally active when INs migrate into the cortical plate.
Conversely, blockade of the 5-HT3AR significantly decreased the
migratory speed and growth cone dynamics of 5HT3AR+ INs in a
reversible manner. In accordance with these findings, in vivo data
revealed that the proportion of 5-HT3AR+ INs entering the
cortical plate was significantly decreased in 5-HT3AR-ko mice.
Furthermore in vivo grafting of preferentially derived CGE INs
from control and 5-HT3AR-ko mice into recipient wildtype
embryos revealed altered cortical positioning of INs lacking the
5-HT3AR gene, suggesting a cell autonomous role for this
receptor in layer positioning of INs. Finally, microarray gene
expression data obtained from 5-HT3A-ko FACS-isolated
GAD65-GFP+ INs revealed a set of target genes down-stream
of the 5-HT3AR.
Conclusion: Taken together, these results indicate that
the 5-HT3AR plays a key role in regulating the migration of
5HT3AR+ INs and represents an important target of early-life
serotonin dysregulation.
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Risk factor “early acquired cerebral dysfunction”
in multiple sclerosis
M.-L. Lanz-Lüthi1, M. Regard2, K. Wachter Benn1
1Neurologische Klinik Kantonsspital Aarau, Aarau, Switzerland;
2Verhaltensneurologie-Neuropsychologie «Enge», Zürich,
Switzerland
Clinical observations suggest a strong correlation between early
acquired cerebral dysfunction and multiple sclerosis.
There is vast evidence in the literature of a higher incidence of
immune diseases in patients with pre-, peri- and early postnatal
complications causing cerebral dysfunctions, e.g. psoriasis or
malignant hyperthermia (Sharma et al., 2012; Armstrong et al.,
2012; Staples et al., 2010). Moreover, there has been shown
strong relationship with the developmental cognitive dysfunctions,
e.g. left-handedness, dyslexia, learning disorder, attention deficit
(hyperactivity) disorder (Lengen et al., 2009; Morfit & Weekes,
2001; Gardener et al., 2009a, 2009b). Besides the known causes
of peri- and postnatal complications causing brain dysfunctions,
Geschwind and colleagues (1982, 1985) proposed a causal
relation between prenatal testosterone exposure, cerebral
dysfunctions (non-right-handedness, dyslexia), sex (higher rates
in men) and immune disorders.
Consequently, it is hypothesized that early acquired cerebral
dysfunctions by pre-, peri- or postnatal complications (fetal
hormones, hypoxia, genetic variation, brain injury, multiple birth
etc.) constitute a risk factor for the later development of
autoimmune diseases.
To test the hypothesis we presently conduct an investigation of
the evidence of pre-existing brain dysfunction including cognitive
disorders, immune deficiency and its causes in patients suffering
from multiple sclerosis.

The 5-HT6 receptor regulates pyramidal neuron
migration
M. Jacobshagen1, M. Niquille1, A. Dayer1
1Department of Mental Health and General Psychiatry,
Department of Fundamental Neuroscience, Geneva, Switzerland
Aim: Serotonin is a neurodevelopmental signal that regulates a
variety of cellular processes involved in the formation of cortical
circuits. Studies in rodents and humans indicate that early-life
serotonin dysregulation leads to vulnerability to psychiatricrelated disorders. In this study we aimed to determine the role
of the 5-HT6 receptor in pyramidal neuron migration.
Methods: Pyramidal neuron migration was studied using an in
vivo cell-specific genetic approach. By in utero electroporation
targeted to the E14.5 ventricular zone of the dorsal pallium, we
studied the consequences of 5-HT6 receptor down-regulation on
pyramidal neuron migration and positioning at different embryonic
and postnatal time points.
Results: shRNA mediated down-regulation of 5-HT6 receptor
expression significantly decreased the percentage of pyramidal
neurons reaching the cortical plate at E17.5 and E19. Neurolucida
analysis revealed that misplaced 5-HT6R shRNA electroporated
neurons located in the E17.5 intermediate zone did not retain a
normal bipolar migratory morphology and were very significantly
more branched compared to controls. These morphological
changes were correlated to dynamic alterations in the migration
process. Confocal time-lapse imaging indicated that the migration
speed of 5-HT6R shRNA electroporated neurons was
significantly decreased compared to controls. Moreover the
percentage of neurons that made the transition between a
multipolar to a migratory bipolar morphology in the subventricular
zone was significantly decreased in the 5-HT6R shRNA
condition. Conversely, 5-HT6R shRNA-mediated down-regulation
did not appear to affect the proliferation or early differentiation of
neuronal progenitors as assessed by BrdU proliferation index at
E15.5 and Tbr2 immunohistochemistry. Analysis of brains at P7
indicated that a fraction of 5-HT6R shRNA electroporated cells
were abnormally misplaced in lower cortical layers and formed
an ectopy in the white matter. Cux1 and SATB2 staining revealed
that misplaced neurons conserved their upper cortical layer
molecular identity. These data indicate that 5-HT6R shRNAmediated down-regulation produces persistent alterations in
upper layer pyramidal positioning without altering their layerspecific molecular identity.
Conclusions: These results indicate that the 5-HT6R regulates
pyramidal neuron migration and provides new insights on
serotonin targets during cortical development.
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The 5-HT3A receptor regulates the migration and
positioning of cortical interneurons in the developing
cortex
S. Murthy1, M. Niquille1, N. Hurni1, G. Limoni1, A. Dayer1
1
Department of Mental Health and General Psychiatry, Geneva,
Switzerland; 2Department of Basic Neuroscience, Geneva,
Switzerland
Aims: Migration of cortical GABAergic interneurons is a key
process involved in the formation of cortical circuits and
alterations in this process has been observed in psychiatricrelevant mouse models. In this work, we aimed to determine
the role of the 5-HT3A receptor (5-HT3AR) in the migration of
cortical interneurons (INs) derived from the caudal ganglionic
eminence (CGE).
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Presurgical evaluation in pharmacoresistant epilepsy:
the Geneva-Lausanne experience
L. Sheybani1, L. Sveikata2, L. Spinelli2, A.M. Lascano2,
S. Vulliemoz2, C. Korff3, M.I. Vargas4, V. Garibotto5,
C.M. Michel1, E. Roulet-Perez6, A.O. Rossetti7, M. Seeck2
1Department of Fundamental Neurosciences, Centre Médical
Universitaire, Geneva, Switzerland; 2Neurology Clinic,
Department of Clinical Neurosciences, University Hospital,
Geneva, Switzerland; 3Pediatric Neurology, Pediatric Specialties
Service, Child and Adolescent Department, University Hospital,
Geneva, Switzerland; 4Unit of Neuroradiology, Department
of Radiology, University Hospital, Geneva, Switzerland; 5Unit
of Nuclear Medicine, Department of Radiology, University
Hospital, Geneva, Switzerland; 6Pediatric Neurology and
Neurorehabilitation Unit, Department of Pediatrics, Centre
Hospitalier Universitaire Vaudois, Lausanne, Switzerland;
7
Department of Clinical Neurosciences, Centre Hospitalier
Universitaire Vaudois, Lausanne, Switzerland
Aim: Epilepsy is one of the most frequent neurological disease,
accounting for a fifth of all neurological consultations.
Pharmacoresistance is defined by failure of seizures control
despite two different medical trials. Here we present
epidemiological data of the patients evaluated so far in our
presurgical epilepsy center Geneva-Lausanne.
Methods: All patients referred for evalutation of possible surgical
treatment between 1.4.1995 and 1.1.2013 were included in the
present analysis. Diagnosis was made according to clinical and
electroencephalography criteria. Phase 1 corresponds to the
non-invasive investigation, whereas Phase 2 corresponds to
intracranial recordings. All patients with at least one phase 1 were
investigated.
Results: Up to now, we evaluated 536 patients (47% female).
In 7 of them, the diagnosis of epilepsy was refuted (5 psychiatric,
1 migraine, 1 fluctuating neurological deficit). Patients were
between 0 and 65 years old, with a mean age of 24.5 years old
(median 22.7 yo) at their first evaluation. 201 (38%) patients were
16 years old or younger, 147 (27.8%) patients ≤13 years, 79
(14.9%) ≤7 years. 284 (53.4%) patients eventually were operated.
95 (18%) patients had a normal MRI at their first presentation.
The disease affected the temporal lobe in most cases, i.e.
222 patients (42%); a hemispheric lesion accounted for 86 cases
(33.2) and frontal lobe for 79 (14.9%) cases. In the adult
population, main etiologies were hippocampal sclerosis, 81 cases
(24.7%) and tumor, 32 cases (9.8%). Undetermined etiology
accounted for 83 cases (25.3%). In the pediatric population,
hippocampal sclerosis accounted for 33 cases (16.4%), followed
by cortical dysplasia in 29 cases (14.4%), vascular in 25 cases
(12.4%). Etiology was undetermined in 42 cases (20.9%). Of all
patients, 82 (15.5%) had a phase 2 evaluation. Overall, 78%
of all operated patients were seizure-free. The remaining 245
non-operated epileptic patients (46.3%) had a variable outcome,
but in most of them, adapted drug trials or neurostimulation
(VNS and DBS) was offered with good outcome.
Conclusions: The high frequency of excellent post-operative
clinical outcome in more than ¾ show the importance of
comprehensive presurgical evaluations for refractory epilepsy
in this group of 536 patients. However, even if surgery is not
indicated, in-depth work-up and interdisciplinary discussions help
to improve the diagnosis and identify complementary treatments.
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The cost effectiveness of Buccolam®
(midazolam oromucosal solution) for the treatment
of prolonged acute epileptic seizures in Switzerland
C. Lee1, A. Beaudet2, A. Kidd1, N. Tate1
1
BresMed, Sheffield, United Kingdom; 2IMS Health, Basel,
Switzerland
Aims: Buccolam is indicated for the treatment of prolonged acute
convulsive seizures in children. A model constructed to assess
the cost effectiveness of Buccolam in Switzerland compared
both current care and rectal diazepam, the only other licensed
treatment, in seizures initially occurring in the community.
Methods: A decision-tree model has been developed to capture
the health-related quality of life (HRQL) and cost implications
of prolonged acute convulsive seizures. The model assesses the
treatment pathway when a child has a seizure in the community
including whether or not carers administer treatment, whether
an ambulance is required and whether or not patients are taken
to hospital and require an inpatient stay.

Data were obtained from a variety of sources including clinical
effectiveness estimates from McIntyre et al. 2005,1 and a survey
of Swiss clinicians. Costs were taken from the Swiss Medicines
Compendium and Swiss Diagnosis Related Groups database.
Current care was defined within the clinician survey as rectal
diazepam (45%) and oral lorazepam (54%) with a small
proportion of patients using intranasal midazolam (<2%).
Results: Clinician inputs indicated that carers would be more
likely to use Buccolam than current treatments in locations other
than the child’s home and that the chances of carers failing to
administer the correct dose would be reduced compared to rectal
diazepam and oral lorazepam. Compared to current care,
Buccolam showed a reduction in costs of € 7,721 and increase in
HRQL by 0.0004 quality adjusted life years (QALYs) over 1 year.
Compared to treatment with rectal diazepam alone, Buccolam
showed a cost reduction of €8,883 and HRQL gain of 0.0004
QALYs.
Conclusions: Treatment with BUCCOLAM is cost-saving
compared to current care or treatment with rectal diazepam alone
through a reduction in the need for ambulance call-outs and
hospital stays resulting from:
• Increased willingness to treat seizures in the community with
Buccolam as the oromucosal route of administration avoids
compromising patients’ dignity and the produced is licensed
for caregivers;
• Fewer failed deliveries in the community as Buccolam is
delivered through the oral mucosa and is provided in unit-dose
syringes; and
• Increased efficacy – available data in a Western European
context indicate that midazolam is likely to be more efficacious
in stopping seizures and preventing further seizures than
diazepam [1].
1 McIntyre J et al. Lancet 2005;366:205.
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Dynamic changes during follow-up of intramural
hematoma in patients with acute spontaneous internal
carotid artery dissection
M.R. Heldner1, M. Nedeltchewa1, R. Wiest2, X. Yan1,
M. El-Koussy2, J. Slotboom2, J. Gralla2, E. Mathier1, J. Hulliger1,
M. Sturzenegger1, S. Jung1, H.P. Mattle1, M. Arnold1, U. Fischer1
1
Department of Neurology, Inselspital, University of Bern, Bern,
Switzerland; 2Department of Diagnostic and Interventional
Neuroradiology, Inselspital, University of Bern, Bern, Switzerland
Aim: We aimed to assess the dynamic changes of the intramural
hematoma in patients with acute spontaneous internal carotid
artery dissection (sICAD) at multiple follow-up time points with
magnetic resonance imaging (MRI) and magnetic resonance
arteriography (MRA).
Methods: We prospectively performed MRI and MRA in 10
patients (30% women, mean age 46) with sICAD. Imaging was
performed at days 0, 1, 3, 7 and months 1.5, 3 and 6 after
admission. We measured the size of the hyperintense intramural
hematoma at T1w cervical MRI with fat suppression technique
and the degree of the stenosis of the extracranial ICA on
contrast-enhanced MRA according to NASCET criteria.
Results: Mean interval from symptom onset to first MRI was 2
(SD 2.7) days. Two patients had an ischemic stroke, three a TIA
and five local symptoms only. Overall, intramural hematoma
decreased in all patients over time and at 3 months, intramural
hematoma was no longer visible in 90%, and at 6 months in all
patients. However, in 9 patients intramural hematoma temporarily
increased, mainly during the first week after admission. Four
patients (40%) showed a transitory increase in the degree of the
ICA stenosis on MRA, one of them a temporary occlusion of the
ICA.
Conclusion: Intramural hematoma in patients with sICAD shows
dynamic changes with a temporary increase in the volume of
the intramural hematoma in the majority of patients and an early
temporary increase in the degree of the ICA stenosis in 40% of
patients. Therefore, early follow-up imaging should be
considered, especially in case of new clinical symptoms.
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Intrauterine valproate exposure leads to changes
in folate metabolism and hippocampal architecture
in rat pups
A.S. Semmler1, C.F. Frisch2, D.S. Smith3, H.B. Blom3,
M.L. Linnebank1
1
University Zurich, Zurich, Switzerland; 2University Bonn, Bonn,
Germany; 3University Medical Center, Amsterdam, Netherlands
Background: Children of women exposed to valproate (VPA) in
utero show a significant decrease in measures of intelligence and
attention and an increase rate of major fetal malformations such
as neural tube defects. The exact mechanisms of valproate
teratogenicity and possible protective measures are however yet
unknown.
Methods: We diluted valproate into the drinking water of female
Wistar rats starting 7 days before conception and during
pregnancy. With drug concentrations of 3.3 mg/ml, and 6.6 mg/
ml, daily valproate dosages of about 470 mg/kg, and 720 mg/kg
were reached. Newborn offsprings (p1) were perfused with PBS
or a fixative and the brains and livers were removed and stored
at –80C. Different folate metabolites (tetrahydrofolate (THF),
5-methyltetrahydrofolate (MTHF), 5,10-MTHF, 5-formyl THF,
S-adenosyl-methionine (SAM), and S-adenosylhomocysteine
(SAH)) were determined from brain and liver lysates by using
stable isotope dilution tandem mass spectrometry. The volume
and cell number of hippocampal regions was measured with a
stereological approach on Giemsa stained frozen sections.
Results: In VPA exposed pups, we observed decreased liver and
brain 5,10-MTHF and increased 5-MTHF in a dose-dependent
manner. There was a dose-dependent increase in the SAM/SAH
ratio in brain tissues of VPA exposed animals. VPA led to a
dose-dependent increase of the volume of the hippocampal
CA3 region and to an increase of neuronal cell numbers in the
hippocampal CA1 and CA3 region of VPA pups.
Discussion: Our data suggest that intrauterine alterations of
folate metabolism induced neuronal differentiation of
hippocampal neuronal progenitors in intrauterine VPA exposure.
This might be relevant for VPA teratogenicity.

Resting GABA spectroscopy and perfusion
differentiates patients with mild cognitive
impairment from healthy controls
F. Riese1, A. Gietl1, Ch. Hock1, A. Henning2, N. Zoelch2,
G. Macauda3, S. Kollias3, L. Michels3
1Division of Psychiatry Research & Psychogeriatric Medicine,
Psychiatric University Hospital Zurich, Zurich, Switzerland; 2Inst.
f. Biomedizinische Technik, ETH, Zurich, Switzerland; 3Institute of
Neuroradiology, University Hospital of Zurich, Zurich, Switzerland
The objective of the study is to correlate multimodal MRI/EEGimaging parameters with amyloid plaque load in an elderly
population. 80 healthy control subjects (HCS) and 40 cases of
mild cognitive impairment (MCI) from the ongoing SNF cohort
studies „Imaging Brain Beta-Amyloid in Asymptomatic Elderly
Subjects“ and „The Conversion of Mild Cognitive Impairment
to Alzheimer’s Disease“ that underwent PiB-PET scanning are
recruited for one-time 3T multimodal imaging in a 3T MRI.
Imaging modalities include EEG-fMRI, EEG-perfusion, MR
spectroscopy, structural MRI and TOF angiography as well as
resting state EEG. The MR sequences are acquired both under
resting conditions as well as when performing a cognitive task
(n-back task). From the cohort studies, comprehensive
longitudinal information on cognitive performance, clinical course
as well as on ApoE genotype is available. So far, 17 subjects
(9 HCS, 8 MCI) underwent the whole scanning protocol. First,
we found robust (p <0.05, FWE) rest-related (eyes-closed)
perfusion changes in both groups in the PCC, ACC, insula,
DLPFC, thalamus, PHG, and other brain regions. However, HCS
showed stronger perfusion in regions of the resting-state network
(i.e., PCC) as well as in the thalamus, right hippocampus, insular
and dorso-lateral prefrontal cortex (p <0.001, cluster-corrected).
There is also preliminary evidence for reduced GABA and Glx
levels in the PCC of MCI subjects relative to HCS, as determined
by MR spectroscopy. In summary, multimodal imaging with a
relatively long scanning time of approx. 70 minutes is feasible
in elderly subjects, both HCS and MCI. Preliminary evidence
suggests that there are group differences between HCS and MCI
in several imaging modalities. Correlation with clinical
parameters, genotype and - most importantly – amyloid plaque
load as determined by PiB-PET will be performed when group
sizes have increased.
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Functional connectivity, EEG, and memory
related fMRI changes in mild cognitive impaired patients
Lars Michels1, Florian Riese2, Anton Gietl2, Christoph Hock2,
Spyros Kollias1
1
Institute of Neuroradiology, University Hospital of Zurich, Zurich,
Switzerland; 2Division of Psychiatry Research & Psychogeriatric
Medicine, Psychiatric University Hospital Zurich, Zurich,
Switzerland
We measured rest- and task-related multimodal imaging
(EEG-fMRI, EEG-perfusion, and GABA-spectroscopy) to assess
physiological differences between patients with mild cognitive
impairment (MCI) and healthy control subjects (HCS). Here we
focus on resting functional connectivity (fc), resting
electroencephalography (EEG), and task-related functional
magnetic resonance imaging (fMRI). In 15 participants (8 HCS
and 7 MCIs), mean age: 74 years, groups are matched for age)
we simultaneously recorded 6 min EEG-fMRI on a 3 Tesla MR
scanner (Philips Ingenia) during a resting state (eyes closed).
In addition, participants performed a one-back memory task
(6 min) during the same session. We found decreased fc in the
default mode network in MCI patients relative to HCS. A seed
based analysis (right hippocampus and posterior cingulate
cortex) confirmed hypoconnectivity in MCI patients. In addition,
overall connectedness (global efficiency) and cost (connection
density) was higher in HCS. During EEG, HCS showed higher
alpha power but weaker theta power relative to MCI patients.
In both groups, task-related fMRI activity was present in a frontoparietal network. However, MCI patients showed weaker fMRI
signal changes in the hippocampus, right superior and middle
temporal gyrus, and left insular cortex. In contrast, HCS
demonstrated weaker activity in the anterior cingulate cortex.
Our results suggest that EEG and fMRI (rest and task) are useful
tools to identify neural substrates which differentiate MCI patients
from HCS. Certainly, larger cohorts are required to confirm these
observations. In addition, other parameters (neuropsychology,
plaque status, and genetics), which are recorded in this project
as well, have to be considered and analyzed.
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Terson’s Syndrome – A Neglected Problem?
David Rafael Brunner1, Ghislaine Traber1, Emanuela Keller2,
Athina Pangalu3, Klara Landau1
1Department of Ophthalmology, University Hospital Zurich;
2Department of Neurosurgery, University Hospital Zurich;
3
Institute of Neuroradiology, University Hospital Zurich
Aims: The aim of our study was to analyze the incidence and
prognostic value of intraocular hemorrhages caused by
subarachnoid hemorrhages.
Methods: Retrospective analysis of data of all patients with
subarachnoid hemorrhage admitted to the Zurich University
Hospital between 2005 and 2010. All patients have been
classified according to Glasgow Coma, Hunt and Hess, WFNS
and Fisher Scales.
Results: From the 391 patients only 26 have been examined
by an ophthalmologist. Of these patients 11/26 (42%) showed
Terson’s syndrome, compared to 11/391 (2.8%) in the overall
cohort. In patients with intraocular hemorrhages there was a
trend for a lower GCS and higher Hunt and Hess, WFNS and
Fisher scales.
Conclusions: Intraocular hemorrhages are a relatively frequent,
seemingly neglected complication of subarachnoid hemorrhages,
and correlate with a higher mortality and morbidity in prospective
studies. Routine fundoscopy of heavily impaired patients should
be considered.
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Simple variables predict miserable outcome
after IV-thrombolysis
David J Seiffge1, Alexios Karagiannis2,3, Daniel Strbian4,
Henrik Gensicke1, Nils Peters1, Leo H Bonati1, Kaisa Kotisaari4,
Mika Leppä4, Julia Kejda-Scharler1, Schindler Christian2,3,
Turgut Tatlisumak4 , Philippe A Lyrer1 and Stefan T Engelter1
1
Department of Neurology, University Hospital Basel, Switzerland;
2Swiss Tropical and Public Health Institute, Basel, Switzerland;
3
University of Basel, Basel, Switzerland; 4Department of
Neurology, Helsinki University Central Hospital, Helsinki Finland
Background: Early identification of patients unlikely to benefit
from IV thrombolysis alone is essential for planning additional
therapeutic measures. The aim of this study was to test the
predictability of miserable outcome among stroke patients
receiving IV thrombolysis (IVT) based on a simple variables
model (SVM) and to compare the model’s predictive performance
with the DRAGON-score (i.e., “Dense cerebral artery sign/early
infarct signs on CT”, “pre-stroke mRS”, “Age”, “blood Glucose”,
“Onset-to-treatment time” and “baseline National institutes
of Health Stroke Scale score [NIHSS]”)
Methods: The SVM consists of the parameters “age”,
“independent before stroke”, “normal Glasgow coma verbal score”,
“able to lift arms” and “able to walk”. In a derivation cohort of 1346
and a validation cohort of 638 consecutive IVT-treated stroke
patients, we compared prediction of miserable 3-month outcome
defined as modified Rankin scale score (mRS) of 5–6 with the
SVM compared to prediction with the DRAGON score. Area
under the computed-receiver-operating curves (AUC-ROC; 95%
Confidence intervals) were used to compare the predictive
values.
Results: AUC-ROCs to predict miserable outcome with the SVM
were 80.7 (95% CI: 77.5–83.8) in the derivation cohort and 78.6
(74.2–82.9) in the validation cohort and for the DRAGON score
82.2 (79.0–85.0)/80.9 (77.4–84.5) in the derivation/validation
cohort (p >0.05 for all comparisons).
Conclusion: The SVM was similarly accurate as the DRAGON
score to predict miserable outcome after IVT. As these simple
variables are available already at the pre-hospital stage, the SVM
may facilitate and accelerate triage of patients at high risk for
miserable outcome after IVT towards more invasive add-on
treatments.

Decrease of Periaqueductal Grey Matter Volume is
Associated with Treatment Response in Medication-overuse
Headache – Possible Influence of Orbitofrontal Cortex
Franz Riederer1,5, Andreas R Gantenbein1, Marvin Marti1,
Roger Luechinger2, Spyridon Kollias3, Peter S. Sándor4
1Department of Neurology, University Hospital Zurich, Zurich
Switzerland; 2Institute for Biomedical Engineering, Swiss
Federal Institute of Technology and the University of Zurich,
Zurich Switzerland; 3Institute of Neuroradiology, University
Hospital Zurich, Zurich Switzerland; 4Rehaclinic Bad Zurzach /
Baden; 5Neurologisches Zentrum Rosenhügel, 2. Neurologische
Abteilung, Vienna, Austria
Patients with chronic daily headache and overuse of analgesics,
triptans, or other acute headache compounds, are considered
suffering from medication-overuse headache (MOH), which
implies that medication overuse is the cause of headache
chronification. It remains a key question why only two thirds of
patients with chronic migraine-like headache and overuse of pain
medication improve after detoxification whereas the remainder
continues to have chronic headache. In the present longitudinal
MRI study we used voxel-based morphometry to investigate grey
matter changes related to medication withdrawal in a group of
humans with MOH. As a main result we found that only patients
with significant clinical improvement showed a significant
decrease of previously increased grey matter in the
periaqueductal grey matter of the midbrain, whereas patients
without improvement showed no such decrease. Patients without
treatment response had less grey matter in orbitofrontal cortex.
Another striking result is the correlation of treatment response
with orbitofrontal grey matter. Thus, we demonstrate adaptive
grey matter changes within the pain modulatory system in
patients with MOH, who responded to detoxification, probably
reflecting neuronal plasticity. Decreased grey matter in the
orbitofrontal cortex at baseline may be predictive of poor
response to treatment.
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