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01 A computed tomography-based determination of a 
safe trajectory for placement of transarticular facet screws 
in the subaxial cervical spine (Free communication) 
Gregory F. Jost1,2; Erica F. Bisson2; Meic H. Schmidt2 
1Klinik für Neurochirurgie, Universitätsspital Basel; 2Department of Neurosurgery, 
University of Utah, Salt Lake City  
Introduction: Placement of transarticular facet screws is one option for stabiliza-
tion of the subaxial cervical spine. Small clinical series and biomechanical data 
support their role as a substitute for other posterior stabilization techniques; ho-
wever, the application of transarticular facet screws in the subaxial cervical spi-
ne has not been widely adopted, possibly because of surgeon unfamiliarity with 
the trajectory. In this study, the authors objective is to define insertion points and 
angles of safe trajectory for transarticular facet screw in the subaxial cervical spi-
ne. 
Methods: Thirty fine-cut computed tomography (CT) scans of cervical spines 
were reconstructed in the multiplanar mode and evaluated for safe transarticu-
lar screw placement in the subaxial cervical spine (C2/3, C3/4, C4/5, C5/6, C6/7). 
As in placement of lateral mass screws, the vertebral artery and exiting nerve root 
were bypassed posterolaterally. On the cranial lateral mass, the entry point was 
set 1 mm medial to the center. From this entry point, the sagittal angulation was 
set to traverse the facet joint plane approximately perpendicularly. For the axial 
angulation, the exit point was set posterolaterally to the transverse process 
(�Fig. 1). After ideal insertion angles and screw lengths were identified, the tra-
jectory was simulated on CTs of 20 different cervical spines to confirm safe screw 
placement. 

Results: The mean optimal mediolateral insertion angles were C2/3 22±5°; C3/4 
25±6°; C4/5 28±5°; C5/6 30±6°; and C6/7 34±7°.The mean sagittal insertion an-
gles measured to a plane perpendicular to the surface of the two adjacent lateral 
masses were C2/3 50±12°; C3/4 47±8°; C4/5 47°±9°; C5/6 45°±8°; and C6/7 
39±11°. Screw lengths were C2/3 17±4 mm; C3/4 15±3 mm; C4/5 16±2 mm; C5/6 
16±2 mm; and C6/7 24±5 mm (�Fig. 2). Simulation of these insertion angles on 
20 different cervical spine CTs yielded a safe screw placement in 85%–90% of 
spines for C2/3, C3/4, C4/5, and C6/7 and 72.5% of spines for C5/6. 
Conclusion: The calculated optimal insertion angles and screw lengths for each 
vertebra may guide the safe placement of subaxial cervical transfacet screws. 

02 Bow Hunter’s syndrome: report of two cases and  
literature review 
Gregory F. Jost1,2; Andrew T. Dailey2 

1Klinik für Neurochirurgie, Universitätsspital Basel; 2Department of Neurosurgery, 
University of Utah, Salt Lake City 
Introduction: Among the many causes of vertebrobasilar insufficiency, rotatio-
nal occlusion of the vertebral artery or Bow Hunter’s syndrome is a rare yet trea-
table cause. The underlying pathology is a dynamic stenosis of the vertebral ar-
tery (VA) in its atlanto-axial, subaxial or proximal course with neck rotation or 
extension. Impingement of the vertebral artery by cervical spondylosis and oste-
ophytes, fibrous bands, or lateral disc herniations have been reported as mor-
phologic correlates. 
Methods: We discuss the semiology, diagnostic workup, and surgical manage-
ment of two patients with Bow Hunter’s syndrome. In addition, the literature on 
rotational occlusion of the VA is reviewed, examining 126 cases published from 
1960–2010 with regard to epidemiologic data, the location of the occlusion and 
the treatment recommendation. 
Results: Both patients were managed by a combination of vertebral artery de-
compression and fusion of the subaxial spine. Each patient had > 50% occlusion 
of the left vertebral artery at the point of entry into the transverse foramen (1 
C5/6, 1 C6/7) with a contralateral VA that ended in the posterior inferior cerebel-
lar artery (PICA). 50% of published cases had stenosis in the subaxial spine (V2), 
29% at the atlanto-axial (V3) and 21% within the proximal course of the verte-
bral artery (V1). Based on the literature review, patients present in the fifth to se-
venth decade (V1 47±4; V2 56±11; V3 58±13) and are more often male (male V1 
59%, V2 73%, V3 57%). The most common recommendation for treatment was 
decompression alone (V1 100%; V2 92%; V3 64%). Less commonly, fusion or 
decompression and fusion was used (V2 8%; V3 36%). Most authors reported 
complete resolution of symptoms after surgery. 
Conclusion: The results of the literature review provide epidemiologic data on 
this rare cause of vertebrobasilar insufficiency that is amenable to surgical treat-
ment. Two patients with deficient collateral circulation in the vertebral-basilar 
system were successfully treated with decompression and stabilization. 

03 Cerebrovascular surgery within the concept of a  
hybrid operation room (Free communication) 
Javier Fandino1; Philipp Taussky1; Ali-Reza Fathi1; SergeMarbacher1; Carl 
Muroi1; Hans Landolt1; Michael Diepers2; Luca Remonda2 
Departments of 1Neurosurgery and 2Neuroradiology, Kantonsspital Aarau, Aarau 
Aim: Intraoperative digital subtraction angiography (iDSA) is a rarely applied 
tool in cerebrovascular surgery, limited to the existence of an Hybrid Operation 
Room. In recent studies, iDSA has been shown to alter surgical treatment in ap-
proximately 12% of cases. It prevents unnecessary surgical manipulations after 
occlusion of aneurysms and accurately demonstrates occlusion rates. Primarily 
endovascular approaches even in crucial cases can be done with an option of im-
mediate neurosurgical intervention in case of failure or complication. Our expe-
rience on cererovascular surgery within the concept of a hybrid operation room 
is presented. 
Methods and Results: Since its introduction of iDSA in our center in August 2006, 
a total of 102 patients underwent iDSA. Indications included intraoperative eva-

Fig. 1 
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luation of occlusion rate of clipped aneurysms and patency of vicinity vessels 
(n=30), chemical angioplasty with papaverin (n=4), balloon angioplasty (n=2) 
and primarily endovascular coiling with option on neurosurgical intervention 
(n=4). In two patients a reposition of the clip was needed due to neck remnant 
and perfusion of the aneurysm sack after clipping. In one case the clip was repo-
sitioned due to occlusion of a vicinity vessel to the aneurysm. In one case a sub-
optimal occlusion of an aneurysm (Acom) could be documented. In this case re-
position of the clip was unsuccessful in reaching a total occlusion of the aneu-
rysm and the postoperative follow-up conventional angiogram and coiling of 
the remnant aneurysm uneventfully performed. All endovascular aneurysm em-
bolizations were successful; in one case the coiling was followed by craniotomy to 
evacuate an intracerebral hematoma. A total of 5 cases underwent combined mi-
crosurgical and endovascular treatment of ruptured aneurysms and AVMs. 
Conclusions: The concept of a hybrid operation room should be considered in 
the planning and design of operation rooms dedicated to cerebrovascular surge-
ry. Hybrid procedures combining endovascular with microsurgical strategies 
within the same surgical session are feasible and safe. iDSA within the hybrid OR 
enhances the quality especially in identifying cases of vessel occlusion or aneu-
rysm remnant after clipping and facilitates the definitive treatment of cerebro-
vascular pathologies. These procedures are associated with cost-benefit advan-
tages. 

04 Clinically relevant complications related to pedicle 
screw placement in thoracolumbar surgery and their  
management: a literature review of 35 630 pedicle screws 
OPG Gautschi; BS Schatlo; KS Schaller; ET Tessitore 
Department of Neurosurgery, Geneva University Medical Center, Faculty of Medi-
cine, University of Geneva, Geneva, Switzerland 
Object: The technique of pedicle screw insertion is a mainstay of spinal instru-
mentation. Some of its potential complications are clinically relevant and may 
require reoperation or for further postoperative care. 
Methods: A literature search was performed using MEDLINE (between 1999 and 
June 2011) for studies on pedicle screw placement in thoracolumbar surgery. 
The authors included randomized controlled trials, case-control studies, and ca-
se series (20 patients) from the English-, German-, and French-language litera-
ture. The authors assessed study type, the number of patients, the anatomical 
area, the number of pedicle screws, duration of follow-up, type of pedicle screw 
placement, incidence of complications, and type of complication. The manage-
ment of specific complications is discussed. 
Results: Thirty-nine articles with 46 patient groups were reviewed with a total of 
35,630 pedicle screws. One study was a randomized controlled trial, 8 were case-
control studies, and the remaining articles were case series. Dural lesions and ir-
ritation of nerve roots were reported in a mean of 0.18% and 0.19% per pedicle 
screws, respectively. Thirty-two patients in 10 studies (of 5 654 patients from all 
39 studies) required further revision surgeries for misplaced pedicle screws cau-
sing neurological problems. None of the analyzed studies reported vascular 
complications, and only 2 studies reported visceral complications of clinical sig-
nificance. 
Conclusions: Pedicle screw placement in the thoracolumbar region is a safe pro-
cedure with an overall high accuracy and a very low rate of clinically relevant 
complications. 

05 Comparison of robot-assisted and free-hand pedicle 
screw insertion for spinal instrumentation (Posterflash) 
Bawarjan Schatlo; Marc Kotowski; Karl Schaller; Enrico Tessitore 
Department of Neurosurgery, Geneva University Hospital, Switzerland 
Introduction: Recent years have been marked by efforts to improve pedicle-screw 
placement in spinal instrumentation. A robotic spine surgery system which indi-
cates the direction of screw placement was developed to increase the accuracy of 
instrumentation. A number of reports on the system are surfacing with a range 

of different opinions. After confirming the safety and accuracy of this system at 
our center, we compared the performance of the system with a cohort of patients 
who underwent freehand (i.e. fluoroscopy-guided only) spinal instrumentation. 
Methods: Patients requiring elective spine surgery with posterior instrumentati-
on were included in the study. In the robot cohort, pedicle screw trajectories we-
re planned on the MAZOR (SpineAssist, Israel) image processing unit prior to 
surgery. Using a modified intraoperative fluoroscope and a spinous-process-
clamp, we performed an intraoperative dataset matching and screws were inser-
ted by the surgeon after receiving indications on the correct trajectory by the ro-
bot arm. Freehand screws were inserted using anatomical landmarks and lateral 
fluoroscopy. We recorded the duration of intervention. On postoperative CT 
scans, we evaluated the accuracy of screw placement using a scale by Gertzbein 
and Robbins (from A to E. A: perfect intrapedicular localization, E: >6mm devia-
tion from ideal intrapedicular trajectory). 
Results: The robotic system was used in n=38 patients, while n=52 patients we-
re operated freehand during the same period. Surgery was indicated for degene-
rative (n=60, 6.7%), traumatic (n=17, 66.7%), osteoporotic (n=6, 18.9%) and 
oncological (n=7, 7.7%) disease. The instrumented segments (in %) were cervi-
cal (1%), thoracic (18%), lumbar (69%) and sacral (12%). Median age was 56 ye-
ars (range: 27 to 83 years). Surgeries had a mean±SD duration of 211±48 minu-
tes in the robot group and 200±53 minutes. The average number of instrumen-
ted levels was 2.2 (range 2 to 5) and a total of n=160 screws were placed in the ro-
bot group and n=327 in the freehand group. The trajectory was excellent (A or B) 
in 91.3% in the robot and 87.8% in the freehand group, satisfactory (C or D) in 
5% and 10% and poor or revised (E) in 3.7/2.2% of cases. In the robot group, 
four screws had to be repositioned manually. There were no postoperative neu-
rological deficits. The rate of good screws (groups A and B) was slightly higher 
(91.3% vs 87.8%, p<0.05) in the robot than in the freehand group (p<0.05). 
Conclusion: We demonstrate that the use of the MAZOR system for robot-gui-
ded pedicle screw placement is safe and useful. Moreover, it can be associated 
with other techniques such as vertebroplasty, PLIF or TLIF. The added benefit of 
accurate screw placement may outweigh the slightly prolonged duration of sur-
gery which we observed as part of the learning curve, although no neurological-
ly apparent screw-related complications were noted in either group. In our expe-
rience, one of the merits of this system lies in its ability to facilitate access to re-
gions where pedicle anatomy is difficult to visualize, such as the upper thoracic 
spine or in revision surgeries. 

06 Continuous monitoring of corticobulbar motor evoked 
potentials during skull base and brainstem surgery using 
the double stimulation technique (Posterflash) 
K Seidel; J Beck; L Stieglitz; P Schucht; A Raabe 
Department of Neurosurgery, Bern, Switzerland 
Introduction: To optimize cranial nerve (CN) monitoring recording of cortico-
bulbar motor evoked potentials (MEP) of the facial and the vagal nerve have 
been described recently. As conventional mapping techniques can only been 
applied intermittently, methods for continuous monitoring of the functional in-
tegrity of the upper and lower motor neuron for all motor CN are needed. 
Methods: A consecutive series of 35 patients who underwent skull base or brains-
tem surgery in our department from May 2009 to February 2011 was stratified in 
three different groups (G): G1=acoustic neuromas (n=13), G2=tumors in or 
close to the cranial brainstem (n=7) and G3=tumors in or close to the caudal 
brainstem (n=15). The following motor CN were continuously monitored by 
transcranial electrical stimulation (TES): CN III (n=4), CN V (n=27), CN VI 
(n=8), CN VII (n=34), CN IX (n=16), CN X (n=13), CN XI (n=8) and CN XII 
(n=12). TES was performed with a train of five anodic stimuli, pulse duration of 
0.5 ms within one pulse and an interstimulus interval of 4.0ms. With an inter-
train interval of 90ms after this first train, a single pulse was delivered called dou-
ble stimulation technique. A single pulse which already elicited a motor respon-
se was considered as a peripheral response which activated the CN directly and 
thus this response was not used for further monitoring. 

© Schattauer 2011 Nervenheilkunde 11/2011

A3 

Ja
hr

es
ta

gu
ng

 S
G

N
/S

KG
/S

G
SS

/IG
-N

O
PP

S 
 

Gemeinsame Jahrestagung 2011 SGN/SKG/SGSS/IG-NOPPS

For personal or educational use only. No other uses without permission. All rights reserved.
Downloaded from www.nervenheilkunde-online.de on 2012-11-11 | IP: 85.5.114.154



Nervenheilkunde 11/2011 © Schattauer 2011

A4 

Ja
hr

es
ta

gu
ng

 S
G

N
/S

KG
/S

G
SS

/IG
-N

O
PP

S 

Gemeinsame Jahrestagung 2011 SGN/SKG/SGSS/IG-NOPPS

Results: In 26 out of 35 patients (74%) corticobulbar tract (CBT) monitoring 
was obtained with a high reproductively. In 6 patients (17%) monitoring of cor-
ticobulbar MEP had slight restrictions due to small MEP amplitude or high sti-
mulation intensity. In 3 patients (9%) no continuous corticobulbar MEP could 
be obtained at baseline due to direct CN activation. Continuous reliable IOM 
was possible in the following percentage: CN III 75%, CN V 70%, CN VI 50%, 
CN VII 88%, CN IX 75%, CN X 85%, CN XI 75% and CN XII 83%. 
Conclusion: Double stimulation technique provides continuous online assess-
ment of the CBT, the motor CN nuclei and the peripheral CNs in many cases. 
This method may increase safety of brainstem or cranial base surgery. 

07 Développement d’un nouvel indicateur de l’évolution 
et du pronostic chez le lombalgique chronique 
L Belgrand1,2 

1Lavey Medical, Lavey-les-Bains, Switzerland; 2CHUV, Lausanne, Switzerland 
La lombalgie chronique est une problématique engendrant des coûts directs et 
indirects élevés même si elle ne touche qu’une petite partie de la population. Les 
patients les plus chers sont ceux en arrêt de travail prolongé. Il y a de nombreu-
ses possibilités de traitement. Mais nous ne savons pas quel traitement proposer 
pour quel patient, à défaut d’une réponse claire on peut être tenté d’appliquer 
une approche multidisciplinaire. Mais c’est une approche engendrant des coûts 
sans garantie que l’approche bénéficie au patient. Dans ce contexte, quelques 
marqueurs de mauvais pronostic existent, comme les Test de Valens. Le but de 
cette étude préliminaire était de voir si, parmi le bilan initial, il existe une évalua-
tion qui laisse présager une mauvaise évolution. 
Méthode: Dans cette étude rétrospective, nous avons repris les dossiers de 500 de 
nos patients ayant accomplis un programme multi-disciplinaire se déroulant 
dans un contexte cognitivo-comportemental. Nous avons étudié différents auto-
questionnaires (Oswestry; Roland-Morris, auto-questionnaire de Dallas; SF-36, 
HADS, Fabq) en parallèle à l’évaluation et l’évolution clinique associée à la repri-
se de travail. 
Résultats: Nous avons constaté des restrictions de mobilité au niveau des ceintu-
res scapulaires au départ, chez des nombreux patients qui n’arrivaient pas à re-
prendre le travail, même à une année du programme. Cette restriction était cor-
rélée au FABQ et sa partie liée au travail. Ainsi nous avons développé un index, le 
FLAB, qui résulte de la somme des amplitudes articulaires au niveau de l’épaule 
en flexion et en abduction. Le FLAB max est à 720, et il existe une claire chute 
dans les résultats, dès FLAB initial inférieur à 600. 
Conclusion: Ainsi, même si sur le plan physique il y avait des progrès, avec globa-
lement une reprise de travail à 67%, l’index de FLAB permet de trier des patients 
ne bénéficiant pas d’une prise en charge multi-disciplinaire. La corrélation se 
trouvait sur le plan psychologique avec plus d’appréhensions et une mauvaise 
évolution dans les différents questionnaires de la douleur. Chez ces patients d’au-
tres approches, avec un appui plus cognitivo-comportemental, seraient pro-
bablement plus efficaces. 

08 Do statins reduce the risk of aneurysm development: 
a case-control study 
Marbacher1; Schläppi1; Fung1; Hüsler2; Beck1; Raabe1 
1Department of Neurosurgery, University Hospital Bern, Bern, Switzerland; 2Insti-
tute of Mathematical Statistics, University of Bern, Bern, Switzerland 
Object: Recent studies in rats demonstrated that statins may have an inhibitory 
effect on intracranial aneurysm (IA) development. The purpose of this study was 
to assess whether long-term statin use is associated with a reduced risk of IA for-
mation in humans. 
Methods: This was a single-center case-control study that included consecutive 
patients admitted to our institution from January 1, 2005 to December 31, 2008. 
A case was defined as a patient with confirmed diagnosis of IA by cerebral angio-
graphy. Three controls were matched to each case based on age, gender, and in-
dex year. The primary exposure of interest was cumulative statin use. Conditio-

nal logistic regression was used to assess the relationship between statin intake 
and incidence of IA. 
Results: In total, 1200 patients were included in the study. No overall association 
was found between statin use and incidence of IA (OR = 1.08; 95% CI 
0.69–1.69), nor when dichotomized into hydrophilic and lipophilic user or by 
short (≤12 months) and long (≥36 months) duration of intake. Hypertension 
and smoking significantly increased the risk of IA development (OR = 4.02, 95% 
CI 2.49–6.45; OR = 1.67, 95% CI 1.02–2.72, respectively). 
Conclusions: In contrast to recent experimental reports of the association bet-
ween statins and reduction of IA, our findings suggest that in humans, statins 
may have no significant beneficial effect on IA suppression. 

09 Does intra-operative magnetic resonance imaging  
extend resection rate in meningiomasurgery? (Posterflash) 
JS Soleman; ARF Fathi; SM Marbacher; HL Landolt; JF Fandino 
Department of Neurosurgery, Kantonsspital Aarau, Aarau AG, Switzerland 
Object: Intraoperative magnetic resonance imaging (iMRI) has gained impor-
tance in the treatment of gliomas, sellar tumors and tumor biopsy. In meningio-
mas the extent of surgical tumor removal is one of the most important factors in 
the prevention of tumor recurrence. The aim of this study was to evaluate whet-
her iMRI helps to extend surgical resection and procedural safety in complex 
meningeoma surgery. 
Methods: Patients undergoing meningioma resection using iMRI from January 
2007 to January 2011 were included in this study. Indications for iMRI were in-
vasive skull base meningiomas or meningiomas located adjacent to eloquent 
brain areas where the achievement of a Simpson-grade I resection was unlikely. 
Intraoperative MRI-scan (PoleStar N20® system, Medtronic Navigation, Louis-
ville, CO, USA) was performed before and upon maximal achievable microsur-
gical and 5-ALA fluorescence guided tumor resection. Following data were re-
corded for analysis: tumor localization, histological grade, Simpson resection 
grade, procedure time, iMRI scan time, iMRI results, resection extended based 
on post-resection iMRI?, mean hospitalization time, clinical outcome (<48 
hours and after 2–27 months) and MRI imaging follow-up 2–27 months post-
operative. 
Results: 27 patients underwent surgery using iMRI. In 26 patients no further tu-
mor resection was performed upon intra-operative post-resection imaging. Ba-
sed on the intra-operative and post-operative image findings, total tumor re-
section (Simpson grade I and II) was achieved in 17 (58.6%) patients. Tumor re-
section was continued in one case (3.8%) without further extent of Simpson re-
section grade. Early (<48 hours) and delayed (after 11.6±8.3 months) postopera-
tive morbidity were 55.2% and 64.3%, respectively. The early and overall delay-
ed post-operative mortality was 3.4% (n=1) and 10.3% (n=3), respectively; yet 
none was a result of surgical related brain or vascular injury. The iMRI results 
correlated in 20 cases (83.3%) with post-operative MRI scans. 
Conclusions: iMRI is save for complex meningeoma surgery with reasonable 
prolongation of procedure time. However, it does not provide additional bene-
fit to improve clinical outcome and Simpson resection grade in complex menin-
geoma surgery. 

10 Early brain injury linearly correlates with reduction in 
cerebral perfusion pressure during the hyperacute phase 
during subarachnoid hemorrhage (Free communication) 
Marbacher1; Neuschmelting3; Andereggen4; Widmer4; VonGunten5; Taka-
la1; Jakob1; Fandino1 
1Department of Intensive Care Medicine, University Hospital Bern, Bern, Switzer-
land; 2Department of Neurosurgery, Kantonsspital Aarau, Aarau, Switzerland; 
3Department of Neurosurgery, University Hospital, Cologne, Germany; 4Depart-
ment of Neurosurgery, University Hospital Bern, Bern, Switzerland; 5Institute of 
Pathology Länggasse, Bern, Switzerland 
Introduction: Early brain injury (EBI) after aneurysmal subarachnoid hemor-
rhage (SAH) emerged as a recent concept which embraces complex pathophy-
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siological mechanisms that are linked to the initial bleed. The triggers and con-
sequences of EBI are still poorly understood. The aim of the present study was to 
investigate whether hyperacute depletion of cerebral perfusion pressure is corre-
lated with an increase in neuronal injury following experimental SAH. 
Methods: Various degrees of SAH in terms of intracranial pressure (ICP) increa-
se were initiated and controlled using an EC/IC blood shunt SAH model in 16 
rabbits. Standard cardiovascular monitoring, intracranial pressure, cerebral per-
fusion pressure (CPP), and bilateral regional cerebral blood flow (rCBF) were 
continuously measured. Apoptosis was detected using the terminal deoxynu-
cleotidyl transferase dUTP nick end labeling (TUNEL). Neurodegeneration se-
condary to ischemia was determined 24 hours after SAH using Fluoro-jade B 
(FJB) in bilateral basal cortex (BC) and hippocampal regions (CA1 and CA3). 
Results: rCBF was significantly correlated to reduction in CPP during the inital 
15 minutes after SAH in a linear regression pattern (reg coeff r=0.82, r2=0.68, 
p<0.001). The mean amount of FJB and TUNEL labeled cells were linearly cor-
related to reduction in CPP during the first 3 minutes of hemorrhage in CA1 and 
CA3 (reg coeff r=0.71, r2=0.50, p<0.01) and BC (reg coeff r=0.76, r2=0.54, 
p<0.01), respectively. 
Conclusion: The degree of EBI in terms of neuronal cell degeneration in both, 
hippocampal regions and BC linearly correlates with the first few minutes of re-
duced CPP and impeded rCBF following SAH. The detected neuronal injury did 
not correlate with the amount of subarachnoid blood. 

11 Focused ultrasound-surgery for aneurysma treatment 
(Posterflash) 
DC Coluccia1,3; BW Werner2; SM Marbacher1,3; SEErhardt1,3; EM Martin2; JF 
Fandino1,3 

1Kantonsspital Aarau, Department of Neurosurgery, Aarau, Switzerland; 2Kinder-
spital Zürich, MR-center, Zürich, Switzerland; 3Klinik für Intensivmedizin (KIM), 
Univerisity Hospital Bern, Bern, Switzerland 
Introduction: High-intensity focused ultrasound allows distinct and non-invasi-
ve thermocoagulation of tissue. Combining the delivery of ultrasonic beam with 
a Magnetic Resonance Image-guidance, it is possible to target an intracranial le-
sion selectively and precisely for ablation. Focused Ultrasound has been shown 
not only to be capable of altering parenchyma but also to influence blood flow in 
vessels, assumable by a combination of thermal and mechanical energy. Using an 
animal aneurysm-model the aim of this study is to evaluate the influence of non-
invasive Magnetic Resonance Image-guided Focused Ultrasound (MRIgFUS) 
on vessels and aneurysms typically found intracranial and hence evaluate this in-
novative technique as an option in future neurovascular treatment. 
Methods: Monosaccular venous pouch aneurysms were surgically formed at an 
artificially created bifurcation of both common carotid arteries in 10 New Zea-
land White rabbits. While placed in a mounting on the ultrasound transducer 
plate, 3.0-T magnetic resonance (MR) angiography is performed. Under simul-
taneous MRI-guided temperature-control, aneurysms are sonicated. After soni-
cation the effect on aneurysms and vessels is monitored immediately by MR- and 
in a 1 week and 3 month follow up by Digital Subtraction-Angiography. Additio-
nally, a histological workup of the aneurysms is performed. 
Results: Using the first mounting-prototype for the rabbits, a temperature of > 
50°C could be achieved in the cervical region close to the carotic arteries. Such a 
thermal energy is reported of being capable of producing time depended ther-
mocoagulation. The positioning of the rabbit has been optimized in order to get 
the target point in the area of the aneurysm and this ongoing study is proceeded 
with a new mounting-prototype. Data on the influence of non-invasive MRIg-
FUS on aneurysms will be reported. 
Conclusion: The preliminary results of this study are promising and demonstra-
te the feasibility of the rabbit model for the validation of the methods for per-
cutaneous treatment of experimental aneurysms. 

12 Integrated intraoperative flat-panel CT, vascular  
imaging and navigation in skull basesurgery: an initial  
experience in the Genevahybrid operating suite 
I. Cabrilo; M. Kotowski; P. Bijlenga; I. Radovanovic; K Schaller 
Hôpitaux Universitaires de Genève, Geneva, Switzerland 
Introduction: While the advantages of intraoperative imaging in intraaxial tu-
mors are well documented, their role in skull base surgery is not clarified yet. He-
re, we used an integrated hybrid operating room equipped with a flat panel arm 
for intraoperative angiography, interventional procedures and CT acquisition 
for skull base tumor procedures and describe our initial experience with 15 pro-
cedures. 
Methods: A flat panel system, integrating a pivoting C-arc intraoperative CT 
(Philips Allura FD 20), a surgical microscope (Zeiss Pentero) and infrared-based 
neuronavigation (Brainlab VectorVision II) was used. Intraoperative 3D angio-
graphy and same-session interventional procedures were also possible. Acquisi-
tion of images were performed pre-, per- or post-operatively. 
Results: 15 surgeries were performed on 12 patients from February 2008 to Fe-
bruary 2011: 5 meningiomas (2 foramen magnum, 1 pontocerebellar, 1 sellar, 1 
petro-sigmoid), 8 chordomas and chondrosarcomas (6 of the clivus, 1 petrous, 1 
petroclival), 1 foramen jugulare schwannoma and 1 suprasellar teratoma. Neu-
ronavigation was used in 11 surgeries. An intraoperative CT was done and cor-
related to navigation in 5 patients (1 meningiomas and 4 chordomas) for resecti-
on control in 4 cases and anatomical orientation in 2 cases. Intraoperative CT 
imaging was categorized as useful in all patients who had intraoperative CT 
(6/15, 40%) by helping surgical decisions (change or confirmation of surgical 
plan). Associated interventional procedures (one immediate preoperative tumor 
embolization and one endovascular obliteration of an associated dural arterio-
venous fistula) were done in two patients. 
Conclusion: Peroperative CT imaging and navigation can be successfully inte-
grated in skull base procedures without significantly disrupting the surgical 
workflow. The main advantages of this setting are real time anatomic orientati-
on and resection control when needed. Moreover the possibility of one-session 
pre or postoperative CT imaging, vascular imaging or associated interventional 
procedures can further optimise surgical workflow. Overall, we judge that an in-
tegrated interventional suite and peroperative CT imaging increase the comfort 
of the surgeon in many procedures although intraoperative CT was no not al-
ways judged necessary. Whether integrated peroperative imaging increases re-
section rates or avoids complications needs to be assessed in further studies with 
more patients. 

13 Intracranial pressure controlled extra-intracranial 
blood shunt model for the study of early brain injury after 
subarachnoid hemorrhage (Free communication) 
Marbacher1; Andereggen3; Neuschmelting4; Widmer3; VonGunten5; Taka-
la1; Jakob1; Fandino1 

1Department of Intensive Care Medicine, University Hospital Bern, Bern, Switzer-
land; 2Department of Neurosurgery, Kantonsspital Aarau, Aarau, Switzerland; 
3Department of Neurosurgery, University Hospital Bern, Bern, Switzerland; 4De-
partment of Neurosurgery, University Hospital Cologne, Cologne, Germany; 5Insti-
tute of Pathology Länggasse, Bern, Switzerland 
Introduction: Cerebral vasospasm is no longer believed to be solely responsible 
for unfavorable outcome following subarachnoid hemorrhage (SAH). Patho-
physiological derangements at the time of bleeding and within the first few days 
are made responsible for significant brain damage. This phenomenon of early 
brain injury (EBI) after SAH moved into the center of current research activities. 
These days, a rabbit model that reflects early events after SAH is missing. The aim 
of this study was to verify whether the non-craniotomy extra-intracranial (EC/
IC) shunt bleeding technique qualifies as model for the study of EBI after SAH. 
Methods: Experimental SAH was initiated by opening of an extra-intracranial 
(EC/IC) shunt from the subclavian artery into the cerebromedullar cistern to let 
blood stream into the subarachnoid space under arterial pressure. Standard car-
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diovascular monitoring (arterial blood pressure, heart rate, ECG, end-tidal car-
bon dioxide partial pressure), intracranial pressure (ICP), cerebral perfusion 
pressure (CPP), and bilateral regional cerebral blood flow (rCBF) were continu-
ously measured during the acute phase of SAH. Apoptosis was detected 24 hours 
post SAH using terminal deoxynucleotidyl transferase dUTP nick end labeling 
(TUNEL). Neurodegeneration secondary to ischemia was determined using 
Fluoro-jade B (FJB) in bilateral basal cortex, hypocampal regions (CA1 and 
CA3), and basal artery (BA) endothelial cells. 
Results: After initiation of the EC/IC blood shunt ICP rose to diastolic blood 
pressure within one to two minutes and returned to a steady state in three to fi-
ve minutes. Increase of ICP caused decrease of CPP to almost zero (7.5±4.7 
mmHg) and drop of left and right rCBF to 23±8% and 19±9% of its baseline va-
lue. Marked SAH was noted in all brain specimens. TUNEL- and FJB-stained 
sections revealed significant apoptosis and neurodegeneration in both cortex 
and hypocampal regions when compared to sham operated animals (p<0.05). 
The BA apoptotic index was 74%. 
Conclusion: The results of the present study demonstrate marked early damage 
to the hippocampus, basal cortex, and cerebral vasculature 24 hours post SAH. 
Thereby, the ICP-controlled EC/IC shunt induced SAH model seems to qualify 
as a valid tool for further investigations of pathophysiological mechanism and 
potential treatment modalities in the pre-vasospasm phase after SAH. 

14 Intraoperative MRI and endocrinological outcome of 
transsphendoidal surgery 
Sven Berkmann1; Javier Fandino1; Beat Müller2; Luca Remonda3; Hans 
Landolt1 

1Department of Neurosurgery, Kantonsspital Aarau, Aarau, Switzerland; 2Medical 
University Clinic, Kantonsspital Aarau, Aarau, Switzerland; 3Division of Neurora-
diology, Department of Radiology, Kantonsspital Aarau, Aarau, Switzerland 
Introduction: The question whether the use of intraoperative MRI (iMRI) in 
transsphenoidal surgery for pituitary adenoma has an impact on endocrinologi-
cal outcome has not been answered. The aim of this study is to compare the en-
docrinological outcome of transsphenoidal surgery guided by iMRI to a mat-
ched control. 
Methods: The endocrinological outcome of patients treated by iMRI-guided sur-
gery for inactive pituitary adenomas (n=60) was compared to a matched control 
group (n=32). 
Results: Total resection rates were 85% in the iMRI group, and 69% in the con-
trol group. IMRI-guided resection of tumor remnants lead to a higher total re-
section rate (P=0.007). Specificity and sensitivity for detection of residual tumor 
by iMRI was 0.98, and 1, respectively. No patient in the iMRI group needed furt-
her treatment for tumor remnants, as opposed to 13% of the control cases. The 
rate of impaired pituitary function was 29% in the iMRI and 45% in the control 
group. Predictors of new hypopituitarism in the iMRI group were age >65 years, 
Hardy’s grade 3 and 4 tumors, and hypertension. Recovery rates were 59% in the 
iMRI and 45% in the control group. In the iMRI group adrenal, thyroid, gona-
dal, and somatotroph function recovered in 26%, 40%, 44%, and 40%, respecti-
vely. Predictors of better recovery rates were female gender (P=0.04), and age be-
low 65 years (P=0.002). IMRI lead to an endocrinological benefit in the follo-
wing cases: (1) more axes recovered in patients with Hardy’s grade 1/2 tumors 
(P=0.04); (2) less axes lost in correlation with age below 65 years (P=0.02), ab-
sence of hypertension (P=0.003), smoking (P=0.04), pituitary apoplexy 
(P=0.005); (3) less patients with loss of axes in the case of 2 or 3 impaired axes 
preoperatively (P=0.05), and pituitary apoplexy (P=0.002). 
Conclusion: The use of iMRI in transsphenoidal surgery for nonfunctioning pi-
tuitary adenoma leads to a higher rate of total resection. Resection of tumor rem-
nants detected by iMRI does not provoke higher incidences of postoperative hy-
popituitarism, or lower recovery rates of defunct pituitary axes. Patients with pi-
tuitary apoplexy show smaller loss of pituitary function, and patients with small 
tumors recover more axes if resection is guided by iMRI. Predictors of new hypo-
pituitarism in iMRI assisted transsphenoidal surgery are age over 65 years, Har-

dy’s grade 3 and 4 tumors, and arterial hypertension. Women and patients below 
65 years show better recovery of function. 

15 Intrathecal morphine analgesia after cervicaland  
thoracic spinal cord tumor surgery (Posterflash) 
K. F. Kothbauer; B. Poblete; C. Konrad 
Luzerner Kantonsspital, Luzern, Switzerland 
Introduction: The objective of this study was to find evidence for the safety and 
efficacy of intrathecal morphine application for postoperative pain control after 
multilevel cervical and thoracic laminectomy for resection of spinal cord tu-
mors. 
Methods: Twenty consecutive patients undergoing resection of cervical and tho-
racic spinal cord tumors were enrolled in a prospective open proof-of-concept 
study approved by the local ethical committee. General anesthesia was maintai-
ned using propofol and remifentanil, and in some patients ketamine. Immedia-
tely before dural closure morphine (7 μg/kg normal body weight) was injected 
into the subarachnoid space over a surgically placed catheter. Postoperatively all 
patients were monitored on an ICU overnight. All received acetaminophen and 
metamizol. Additional morphine was given intravenously as needed. At 1, 2, 4, 6, 
8, 10, 12, 16, 20, 24, 48 and 72h after surgery pain was assessed using a numeric 
rating scale. The additional amount of morphine given and side effects of mor-
phine, respiratory rate, oxygen saturation, mean arterial blood pressure, and he-
art rate were documented. 
Results: Six patients (7–71 years, mean 52) received a mean morphine dose of 
365 μg(140–450) between C3 and C7. Fourteen patients (7–76 years, mean 42) 
received 436 μg morphine (150–550) between Th2 and Th12. Mean NRS was 
highest upon admission (1.2 in the cervical and 2.5 in the thoracic groups re-
spectively) and declined in the first 12 hours in both groups (0.5 cervical, 0.8 tho-
racic). Both groups showed a second peak at 24 hours (0.9 cervical, 1.6 thoracic). 
Only minimal extra morphine was given in both groups. Nausea and vomiting 
occurred in six patients, and pruritus in one. The lowest respiratory rate was se-
ven. There was no significant desaturation below 90%. Blood pressure and heart 
rate were stable and unremarkable in both groups throughout. 
Conclusion: Intrathecal morphine used for postoperative analgesia in patients 
undergoing laminectomy for cervical and thoracic spinal cord tumors is effecti-
ve and cervical or thoracic injection is safe. 

16 Long-term patency of complex bilobular, bisaccular, 
and broad-neck aneurysms in the rabbit microsurgical  
venous pouch bifurcation model (Posterflash) 
Marbacher1; Tastan2; Neuschmelting3; Erhardt1; Coluccia1; Sherif4; Remon-
da5; Fandino1 

1Department of Intensive Care Medicine, Bern University Hospital Bern, Bern, 
Switzerland; 2Department of Neurosurgery, Kantonsspital Aarau, Aarau, Switzer-
land; 3Department of Neurosurgery, University Hospital Cologne, Cologne, Ger-
many; 4Department of Biomedical Research, Cerebrovascular Research Group, 
Medical University Vienna, Vienna, Austria; 5Division of Neuroradiology, Depart-
ment ofRadiology, Kantonsspital Aarau, Aarau, Switzerland 
Background and Purpose: In experimental aneurysm models, long-term patency 
without spontaneous thrombosis is the most important precondition for analy-
ses of embolization devices. We recently reported the feasibility of creating com-
plex venous pouch bifurcation aneurysms in the rabbit with low morbidity, low 
mortality, and high short-term aneurysm patency. In order to further evaluate 
our model we examined the long-term patency rate. 
Materials and Methods: Various sizes of complex bilobular, bisaccular, and 
broad-neck venous pouch aneurysms were surgically formed at an artificially 
created bifurcation of both common carotid arteries in 17 New Zealand White 
rabbits. Early aggressive anticoagulation was continued for one month. The rab-
bits were followed up using contrast-enhanced three-dimensional 1.5-T mag-
netic resonance angiography (CE-3D-MRA) at 1 month and up to 1 year after 
creation of the bifurcation. 
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Results: At one-month follow-up all but one of the created aneurysms and all pa-
rent vessels proved to be patent. Three animals (18%) were lost during follow-
up for reasons unrelated to aneurysm surgery. At one-year follow-up one animal 
showed partial and one complete spontaneous aneurysm thrombosis (aneurysm 
patency rate: 86%). Six out of 42 parent vessels were occluded at that time (ves-
sel patency rate: 86%). 
Conclusion: Complex bilobular, bisaccular, and broad-neck microsurgical aneu-
rysm formation in the rabbit bifurcation model demonstrates a high long-term 
patency rate. Initial aggressive anticoagulation seems likely to be effectual for low 
rates of short-term thrombosis. There is no need for prolonged anticoagulation 
to achieve good long-term patency. Long-term evaluation is complicated by high 
rates of unrelated procedural mortality and morbidity. 

17 Management of severe cerebral vasospasm refractory 
to initial endovascular treatment: feasability and savety 
L. Andereggen1; J. Beck1; R. Andres1; M. Reinert1; M.Hänggi2; J. Gralla3; A. 
Raabe1 

1Neurosurgery, Bern, Switzerland; 2Intensive Care, Bern, Switzerland; 3Neurora-
diology, Bern, Switzerland 
Background and purpose: Cerebral vasospasm (CVS) remains a major cause for 
delayed neurological morbidity and mortality in patients with aneurysmal sub-
arachnoid hemorrhage (SAH). In patients suffering from severe CVS which is re-
fractory to medical and hemodynamic therapies, treatment options are limited. 
This study evaluates the clinical outcome of patients undergoing the approach of 
repetitive endovascular interventions during treatment of severe CVS. 
Materials and methods: During a 2 ½ year period 256 patients with SAH (4.2%) 
were treated in our neurovascular center. Eleven patients (7 female, 4 male, me-
an age: 49 years) were retrospectively included in the study.All these patients met 
the criteria of medically and hemodynamic refractory cerebral vasospasm. Fur-
thermore, in order to prevent cerebral ischemia, endovascular spasmolysis had 
to be applied in these patients at least three times during CVS course. Response 
to therapy was monitored angiographically by digital subtraction angiography 
(DSA), by transcranial Doppler (TCD), MR and /or CT Perfusion and neurolo-
gic examination during the treatment course. Functional outcome was assessed 
using GCS score, modified Ranking Scale (mRS) at discharge and at the last fol-
low-up. 
Results: The number of endovascular treatments ranged from at least three to six 
times at most. A total of 46 angiographic interventions (mean 4.2) were perfor-
med in this group of patients, treating a total number of 92 vessels territories 
(mean 8.7) during the course of CVS. There was no treatment-related mortality. 
However, in two cases (18.2%) dissection in the access vessel was observed, in 
one case requiring further treatment. Mean mRS at discharge was 4, mean mRS 
at the last follow-up was 2.6. In seven patients, the mRS at the last follow-up was 
≤2 (63.6%). 
Conclusion: The approach of repetitive endovascular interventions during the 
treatment of severe CVS refractory to medical and hemodynamic therapies is ef-
fective. Favorable functional outcome can be achieved in this small selected 
group of patients. Due to the fact that IAN acts only temporary, efficiency could 
only be obtained using an aggressive approach with the need of multiple endo-
vascular treatments. 

18 Motor cortex stimulation for treatment of chronic 
phantom limb pain (Posterflash) 
K. F. Kothbauer 
Luzerner Kantonsspital, Luzern, Switzerland 
Introduction: Motor cortex stimulation with implanted electrodes has been used 
for refractory central pain syndromes involving facial pain, and pain related to 
thalamic infarction. Treatment for pain following plexus avulsion or spinal cord 
injury unresponsive to spinal cord stimulation has also been reported. 
Methods: This is a case report about a 60 year old man with traumatic amputa-
tion of the right arm in 1972. The patient had unsuccessfully undergone deep 

brain stimulation in the 1980s and ever since suffered from phantom limb pain 
with verbal rating scales of 5–8 with frequent daily peaks to 10. Due to scarring 
and a cervical myelopathy he was no candidate for spinal cord stimulation. 
Results: A therapeutic trial of motor cortex stimulation was initiated in 2009. 
Two four-tip strip-electrodes(Resume®) were placed epidurally over the contra-
lateral motor strip using both neuronavigation with anatomic landmarks and 
direct stimulation during awake craniotomy. After a two-week trial period sug-
gesting a favorable effect a neurostimulator (PrimeAdvanced®, Medtronic) was 
implanted. Stimulation parameters were 210 microseconds, 6V, 40Hz. Stimula-
tion was most effective with one single anodal electrode point regardless to the 
vector direction (ap, lat-med). During the two-year follow up pain scores were 
consistently reduced to 4–5 and the frequent pain peaks were entirely eliminated 
resulting in significant patient satisfaction. An accidental turnoff „trial“ of two 
weeks resulted in reemergence of the prior pain pattern, which was suppressed 
again with the stimulator turned back on. 
Conclusion: Motor cortex stimulation resulted in significant long term pain re-
duction even in a seemingly hopeless decade long phantom limb pain syndrome. 

19 Neurokinin type 1-receptor-based targeting of  
glioblastoma multiforme with toxin-labelled substance P 
(Free communication) 
D Cordier1; M Sailer1; A Gerber2; L Mariani1 
1Department of Neurosurgery, University Hospital, Basel, Switzerland; 2Pharma-
zentrum, University Basel, Basel,Switzerland 
Introduction: Local recurrence of glioblastoma multiforme (GBM) after stan-
dard treatment, i.e. surgery and radiochemotherapy, occurs in more than 90%. 
Local tumor control correlates to improved survival. In clinical trials, NK1-R 
overexpression of gliomas has been exploited by intratumoral injection of radio-
labelled substance P (SP). However, the therapeutic effect of radiolabelled SP was 
difficult to predict despite proven NK1-R expression. Furthermore, radiophar-
maceuticals carry substantial disadvantages. This study aims to develop a non-
radioactive, SP-based local therapeutic system and at the elucidation of the un-
derlying mechanism. 
Methods: In this study we examined nine established human GBM cell lines 
quantifying their expression levels of NK1-R by Western Blot and qRT-PCR, di-
scriminating between the full-length NK1-R-variant and the truncated NK1-R 
variant. Cell lines were exposed to toxin-SP-conjugates. Saporin and cholera-to-
xin were used as toxins. Cell survival and proliferation were quantified in a stan-
dardized photometric assay. Furthermore, we examine the physiological path-
way of SP. 
Results: NK1-R were expressed in all GBM cell lines with a 12-fold difference in 
expression levels. Choleratoxin-SP remained without effect on cell proliferation 
in all cell lines. Saporin-SP exhibited a cytoreductive effect on six cell lines, with 
an impressive specific effect in one cell line. The level of NK1-R expression did 
not correlate with the cytoreductive effect. Predominant expression of full-
length NK1-R is potentially a prerequisite for specific cytoreductive effect. 
Conclusion: Toxin-SP-conjugates may be promising candidates for effective local 
GBM treatment. Further analysis of permissive or inhibitory factors besides the 
expressed NK1-R subtype on the action of the toxin-SP-compounds is ongoing. 

20 New developments in nitric oxide research for the 
treatment of cerebral vasospasm 
ARF Fathi; RMP Pluta; JF Fandino 
Department of Neurosurgery, Kantonsspital Aarau AG, Aarau, Switzerland 
Dysfunction of endothelial nitric oxide synthase (eNOS) resulting in deprivati-
on of nitric oxide (NO) in the cerebral arteries is well known to contribute to ini-
tiation and maintenance of delayed cerebral vasospasm (dCVS) after subarach-
noid hemorrhage (SAH). A variety of NO donors were tested for the treatment 
of vasospasm. However, their effectiveness against dCVS has been limited due to 
specific metabolic and kinetic characteristics, their side effects, and methods of 
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drug delivery. Newer generations of NO donors were developed to facilitate drug 
delivery and to bypass systemic adverse effects. Among them, sodium nitrite has 
proven to be effective in both prevention as well as reversal of dCVS in a prima-
te model of SAH. This drug can be administered intravenously and has proven to 
be safe in humans in a phase I healthy volunteers study. This paper introduces 
pharmacological features of sodium nitrite, as a “new generation” NO donor and 
summarizes the results of our primate studies and healthy volunteer phase one 
study. The potential of a newly developed therapeutic approach for the treat-
ment of dCVS is discussed. 

21 Obersteiner-Redlich Zone of the nervus intermedius 
and its implications for the microsurgical treatment of the 
nervus intermedius neuralgia 
A. Alfieri; J. Fleischhammer; E. Peschke; C. Strauss 
Martin Luther University Halle-Wittenberg, Halle (Saale), Germany 
Introduction: Nervus intermedius neuralgia (NIN) is a very uncommon dis-
order with the following diagnostic criteria: pain paroxysms felt in the depth of 
the ear, lasting for seconds or minutes and intermittent occurrence; the presence 
of a trigger zone in the posterior wall of the auditory canal, and exclusion of a 
structural lesion. The pathophysiology of NIN is supposed to be similar to the 
other more popular cranial nerve neuralgias and consequently microvascular 
decompression of the NI is currently described as a suitable treatment. The 
Obersteiner-Redlich zone (ORZ), also referred to as the ‘central myelin-periphe-
ral myelin transitional zone’ or ‘glial/Schwann junction’, of the nervus interme-
dius is thought to play a major role in the physiopathology NIN. 
Methods: To confirm the presence and evaluate the histological features of the 
Obersteiner-Redlich zone (ORZ) of the nervus intermedius (NI), ten NI speci-
mens from five fresh cadavers were microscopically analyzed for structural diffe-
rences between their CNS and PNS segments. The entire NI was exposed, from 
the brainstem to the ganglion geniculi. The cisternal portion of the nerve along 
with the adjacent part of the brainstem was isolated and measured. The speci-
mens were then embedded in paraffin, and longitudinal sections were stained 
with Luxol fast blue. The ORZ was analyzed under a light microscope. 
Results: The diameter of the NI showed a mean of 0.62 mm (range: 0.5–0.8 mm, 
SEM: 0.033). The cisternal segment of the NI from the brainstem to the porus 
acusticus internus had a mean length of 13.97 mm (range: 9–18.8 mm, SEM: 
1.13). The mean extent of central myelin was 0.5 mm (range: 0.189–0.797 mm, 
SEM: 0.067 mm) from the brainstem on the medial side and 0.33 mm (range: 
0.102–0.546 mm, SEM: 0.06 mm) on the lateral side. Moreover, the length of the 
ORZ had a mean of 0.279 mm (range: 0.024–0.5 mm, SEM: 0.06 mm) on the me-
dial side and 0.134 mm (range: 0.059–0.233 mm, SEM: 0.018 mm) on the lateral 
side. 
Conclusions: Similar to the facial, vestibulocochlear and trigeminal nerves, the 
NI also presents an ORZ. However, the ORZ of the NI appears closer to the 
brainstem compared with the other cranial nerves. The exact location of the 
ORZ may play a role in diagnostic preoperative imaging and in the planning of 
surgical procedures for NIN. 

22 Outer skull landmark based coordinates for measure-
ment of cerebral blood flow and intracranial pressure in 
rabbits 
Marbacher1; Milavec1; Neuschmelting2; Andereggen3; Erhardt1; Fandino1 
1Department of Neurosurgery, Kantonsspital Aarau, Aarau, Switzerland; 2Depart-
ment of Neurosurgery, University Hospital Cologne, Cologne, Germany; 3Depart-
ment of Neurosurgery, Bern University Hospital and University of Bern, Bern, 
Switzerland 
Objectives: Despite the increased use of intracranial neuromonitoring for the 
evaluation of acute pathophysiological derangements during experimental sub-
arachnoid hemorrhage (SAH) reliable coordinates for the placement of monito-

ring probes in rabbits are missing. The aim of the presented study was to deter-
mine and evaluate the safety and reliability of various locations of intraparen-
chymal intracranial pressure (ICP) and cerebral blood flow (CBF) probes accor-
ding to outer skull landmarks. 
Method: Experimental SAH was performed in 17 rabbits using an extracranial-
intracranial shunt model. Intraparenchymal recordings from ICP probes placed 
in the frontal lobe were compared to measurements recorded from the olfacto-
ry bulb. CBF probes were placed on various locations in the frontal cortex ante-
rior to the coronary suture. Insertion depth, relation to the ventricular system, 
and ideal placement location were determined on postmortem gross total dis-
sections and histological examination. 
Results: ICP recordings measured at the time of SAH from the right frontal lobe 
(baseline: 7.8±1.9; peak: 67.2±20.1; steady state: 20.6±3) did not differ signifi-
cantly from those obtained from the right olfactory bulb (baseline: 8.4±2.1; pe-
ak: 71.2±28.2; steady state: 20.6±3). Ideal coordinates for intraparenchymal CBF 
probes in the left and right frontal lobe were found to be located 4.6±0.9 and 
4.5±1.2 anterior to the bregma, 4.7±0.7 mm and 4.7±0.5 mm parasagittal, and in 
a depth of 4±0.5 mm and 3.9±0.5 mm, respectively. 
Conclusions: The results of this study demonstrates that coordinates in relation 
to skull landmarks allow reliable and fast hitting of intraparenchymal locations 
for ICP and CBF probes. Practical accuracy of these coordinates can be warran-
ted for safe and reproducible neuromonitoring in the rabbits` brain without the 
use of a stereotactic frame. 

23 Percutaneous treatment of unstable thoracolumbar 
fractures including reconstruction of the anterior spinal  
column 
M.G. Gugliotta; S.B. Berkmann; S.M. Marbacher; A.K. Khamis; A.F. Fathi; 
J.F. Fandino 
Neurosurgery Department, Kantonsspital Aarau, Aarau, Switzerland 
Introduction: Fixation of traumatic unstable thoracolumbar fracture usually re-
quires posterior fixation and restorage of the anterior spinal column in order to 
avoid anterior column failure resulting in secondary kyphosis, pain, instability, 
or late onset of neurological deficits. Anterior stabilization requires a second ap-
proach and often leads to considerable postoperative morbidity. We reported 3 
patients presenting with an unstable thoracolumbar fracture undergoing per-
cutaneous posterior fixation and reconstruction of anterior column using a by 
transpedicular ballonkyphoplasty (BKP). 
Material: Two patients (1 female, 1 male) were admitted from June to August 
2011 with traumatic unstable fracture of L1 and L2 respectively. Both patients re-
ceived CT scan on admission and preoperative MRI to confirm the fracture as 
well as the disco-ligamentous injury. Mean age was 43 years (range from 27–58 
years). both patients underwent posterior transpedicular instrumentation in or-
der to achieve restorage of the spinal alignment. Then a transpedicular BKP was 
performed on the fractured vertebra. For safety reasons only patients with an in-
tact posterior longitudinal ligament (PLL) were treated. 
Results: The average extra operative time of the BKP was 45 minutes (mean sur-
gery time 180 min). Mean blood loss was 250 ml. The average amount of cement 
injected was 7.2 ml. The average vertebral body height increased anteriorly from 
74% to 96% and centrally from 55% to 85%. No patient showed posterior bone 
displacement. The mean Cobb angle correction was 6°. No intraoperative, espe-
cially cement leakage, or postoperative complications were seen. Postoperative 
pain was managed using standard medication and resolved within 2–3 days after 
surgery. 
Conclusions: Percutaneous treatment of complex thoracolumbar fractures in-
cluding reconstruction of the anterior column in terms of BKP is safe and asso-
ciated with low morbidity. Clinical and radiological long-term outcomes as well 
as possible complication such as cement leakage will be evaluated in our ongoing 
prospective study. 
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24 Phosphoproteomic analysis of malignant gliomas  
reveals distinct molecular subclasses 
G. Hutter; M. Sailer; M.F. Ritz; S. Leu; C. Tostado; L. Mariani 
University Hospital Basel, Basel, Switzerland 
Introduction: Malignant gliomas, especially glioblastoma multiforme, are large-
ly heterogenous tumor entities. We intended to perform a selective phosphopro-
teomic and concomitant transcriptomic profiling analysis and correlating it to 
(a) prognosis (b) stem cell forming capacity in vitro and (c) 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 phospho-
protein and RNA extraction as well as tissue culture in stem cell conditions. Pro-
teomic experiments were performed using reverse-phase protein arrays incuba-
ted with selected antibodies against an array of posttranslationally modified can-
cer pathway proteins. Corresponding transcriptional analysis was performed 
using qRT-PCR. All samples were histopathologically validated. Clinical and re-
search data were pooled in a newly established brain tumor database based on 
the software ipath. 
Results: We could confirm distinct molecular subclassifications of malignant 
gliomas by reverse-phase protein arrays that clustered according to recent publi-
cations by the cancer genome atlas (Proneural, Neural, Classical, and Mesenchy-
mal) (1). Additionally, the ratio of phosphorylated to non-phosphorylated sig-
naling molecules reflects the real-time activation pattern of selected pathways in 
an individual tumor. qPCR expression analysis was used as an internal quality 
control of baseline proteomic data. Correlation of profiling data to clinical para-
meters is currently in progress. 
Conclusion: We present an in-depth molecular analysis of selected phosphopro-
teomic 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, proteo-
mic data corresponded to the underlying transcriptional profiling. These data 
can be further exploited for molecular stratification of future therapeutic ap-
proaches. 
References: (1)  Cancer Cell 2010 Jan 19; 17 (1): 98–110. 

25 Pregnancy and childbirth after microsurgery for  
lumbar disc herniation 
Sven Berkmann; Javier Fandino 
Department of Neurosurgery, Kantonsspital Aarau, Aarau, Switzerland 
Introduction: The influence of previous lumbar discectomy on pregnancy and 
childbirth has not been extensively studied. This study reports the course of 
pregnancies after lumbar discectomy. 
Methods: Twenty-six 31.5±3.6 year-old patients who delivered 39 children were 
included. All patients underwent lumbar microsurgical discectomy prior to 
childbirth. Demographic and surgical data were collected from hospital records 
and patient questionnaires. The presence and course of low back pain (LBP) and 
radiculopathy signs were noted. 
Results: Mean latency between surgery and childbirth was 42.5±34.8 months. 
Delivery was at gestational week 36 to 42, and the average weight of the new-born 
was 3390±0.490 g. Prevalence and new onset of symptoms during pregnancy was 
as follows: low back pain, 76% and 60%; leg pain 37% and 18%; motor deficits 
13% and 6%; and sensory deficits 39% and 19%, respectively. No recurrent lum-
bar disc herniation was diagnosed within 6 months after pregnancy. Patients suf-
fering from radicular pain during pregnancy were at risk of persistence of symp-
toms 6 months after delivery. Three patients had had surgery because of recur-
rent lumbar disc herniation during the follow-up of 7.73±2.66 years. 
Conclusions: There is a low incidence of radicular symptoms during pregnancy 
after microsurgical discectomy. The incidence and prevalence of LBP are note-
worthy. The incidence of symptoms does not vary in subsequent pregnancies. 

Pre-existing radicular pain and LBP are likely to continue during pregnancy. The 
revision rate for recurrent lumbar disc herniation does not seem to increase af-
ter pregnancy. 

26 Primary spinal anaplastic ganglioglioma – a very rare 
intramedullary spinal cord tumor 
C. Schneider1; J. Vosbeck2; M. Grotzer3; E. Boltshauser4; K. Kothbauer1 

1Division of Neurosurgery, Luzerner Kantonsspital, Lucerne, Switzerland; 2Depart-
ment of Pathology, Luzerner Kantonsspital, Lucerne, Switzerland; 3Division of Pe-
diatric Neuro-Oncology, Children’s Hospital, Zurich, Switzerland; 4Division of Pe-
diatric Neurology, Children’s Hospital, Zurich, Switzerland 
Introduction: Gangliogliomas (GG) form a small subset of intramedullary spi-
nal cord tumors (IMSCT) in children. The anaplastic variant (aGG, WHO III) 
appears to be an extreme rarity. A literature research revealed only 14 case reports 
of intramedullary aGG and only three pediatric cases. 
Methods: We present the case of an 18 month old boy with sudden onset of pa-
raparesis after an episode of a seemingly trivial malaise. Spinal MR imaging re-
vealed a contrast-enhancing IMSCT ranging from Th6 to Th12. 
Results: The patient underwent a standard laminectomy/laminoplasty and gross 
total resection of the lesion. His neurological status remained unchanged post-
operatively and he recovered very well during inpatient neurorehabilitation. 
Neuropathologic examination revealed an anaplastic Ganglioglioma WHO III. 
Because of the high grade histology, adjuvant proton beam radiotherapy and ex-
tended chemotherapy with temozolomide was administered. The patient sub-
sequently recovered to a normal functional status. Clinical and radiographic 
progression free survival is now four years. 
Conclusions: Following an extensive literature review this is the forth case of a 
primary intramedullary AGG in a pediatric patient and the first case with a do-
cumented progression free survival of over four years. Another seven primary 
intramedullary AGG cases in adults and four cases of secondary spinal AGG ca-
ses subsequent to dissemination of a cerebral AGG have been reported. In com-
parison to the published case reports often indicating significant neurological 
dysfunction, the neurological recovery in our patient was favorable. 

27 Radicular pain from lumbar stenosis in addiction to 
preexisteting phantom limb painand disappearance of pain 
after lumbardecompression: case report 
O. Hausmann; S.O. Tomasi 
Department of Neurosurgery – Klinik St. Anna, Luzern, Switzerland 
Introduction: „Phantom limb pain“ (PLP) is a term which is used to designate 
the sensation of feeling the presence of an extremity following its amputation 
and that may be seen immediately after injury or years later in a part of the bo-
dy that is deafferented or amputated. 
Methods/Case report: To report a rare case of a 71-year-old male who had in 1997 
an amputation of the left leg after a sepsis following a left iliac surgery. After this 
operation the patient described a classical phantom limb in the left leg with an ir-
radiation to the first left toe. Since October 2010 he describes an “other pain”, dif-
ferent from the phantom pain and he complains also of radicular pain, following 
the dermatomes L5 and S1, from gluteal muscle to popliteal muscle, in both of 
legs. In the left leg he describes as cramps in the thigh and also in the leg-prosthe-
sis, in correspondence of the left calf. This pain is present only after walking, 
about 200 meters, and it is not present at rest or by sleeping. Magnetic resonan-
ce imaging (MRI) of the lumbar spine showed multisegmental degenerative 
lumbar alterations with hypertrophic spondyloarthrosis and secondary lumbar 
stenosis at the levels L3-L4 and L4-L5, with compression of the left nerve root L5, 
and a left paramedian lumbar disc herniation L3-L4. The patient underwent sur-
gery by fenestration with foraminotomy L3-L4 and L4-L5 (with decompression 
of the left nerve root L5), and sequester- and discectomy L3-L4 left. 
Results: The patient reported complete relief of this radicular pain in the phan-
tom limb after the decompression. There was no pain recurrence 6 weeks after 
the procedure. 
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Conclusions: This report demonstrates not only the difficulties in diagnosing ra-
dicular pain in amputees, but especially that the lack of significant back pain and 
the presence of this pain from the beginning made the diagnosis more challen-
ging. A handful of cases have reported sciatica in amputees. These symptoms ty-
pically occur with back pain and are distinct from the patient’s usual symptoms. 
As our case shows, these findings are not universal. Radiculopathy should be in-
cluded in the differential diagnosis in amputees who have refractory phantom 
pain or a change in their usual pain symptoms, and maybe we should also discuss 
about the definition of “radicular” or “pseudoradicular phantom limb pain”. 

28 Risk of shunt dependent hydrocephalus in 389 
patients with aneurysmal associated non-traumatic  
subarachnoid hemorrhage 
CMW Woernle1; KMLW Winkler1; JKB Burkhardt1; SHHaile2; DB Bellut1; OB 
Bozinov1; NK Krayenbühl1; RLB Bernays1 

1Department of Neurosurgery, University Hospital of Zurich, Zurich, Switzerland; 
2Institute for Social and Preventive Medicine, Division of Biostatistics, University 
of Zurich, Zurich, Switzerland 
Objective: Ventricular peritoneal Shunt placement (VPS) after non-traumatic 
subarachnoid hemorrhage (SAH) is an essential and common procedure for the 
treatment of post hemorrhagic hydrocephalus. Since several predisposing 
factors for the occurrence of VPS have been controversially discussed in the lite-
rature, we sought to determine in this study significant factors in this regard. 
Methods: Between January 2005 and December 2010, 389 consecutive patients 
with aneurysma associated non-traumatic SAH were treated at our department 
and included in this analysis. Initial diagnostics using computed tomography 
scan (CT) and digital subtraction angiography (DSA) were performed in all pa-
tients and decision for intervention (Clipping versus Coiling) was determined 
interdisciplinary. External ventricular drainage placement (EVD) was perfor-
med as part of the treatment plan in acute hydrocephalus and VPS shunting in 
chronic hydrocephalus, respectively. Data were statistically analyzed using t-test, 
Fisher exact test, and logistic regression analysis. 
Results: Overall, shunt dependency was documented in 91 of the 389 patients 
(23%). Using logistic regression analysis Glasgow Coma Scale (GCS) (8 – 14 vs. 
3 – 7, p = 0.016; 15 vs. 3 – 7, p = 0.55) and coiling (p = 0.017) correlated statis-
tically significant with VPS placement. The treatment modality surgical clipping 
was not a statistically significant variable for the need of VPS (p = 0.16). Further 
analysis using a best fitting model (selected using stepwise regression with AIC) 
to predict shunt dependency was performed containing the variables Gender, 
GCS, Coiling, Clipping, Hunt and Hess Classification and Fisher Grading. Whi-
le the best fitting model took all variables into account, only GCS (p = 0.0063), 
coiling (p = 0.034) and clipping (p = 0.022) were statistically significant. 
Conclusion: In this cohort we showed that patients with an initial GCS of 8 to 14 
after aneurismal associated non-traumatic SAH had a 2.5 times higher odds of 
receiving a VPS than those with a GCS of 3 to 7. Therefore, this subgroup needs 
to be followed-up closely and VPS should be performed if clinical or radiologi-
cal signs are present, especially after coiling. 

29 Targeted alpha-radionuclide therapy of functionally 
critical located gliomas with 213Bismuth-DOTA-substance 
P – a 4-year follow-up 
D. Cordier1; F. Forrer2; F. Bruchertseifer3; A. Morgenstern3; C. Apostolidis3; 
S. Good4; J. Müller-Brand2; C. Reubi5; A. Merlo6 
1Division of Neurosurgery, University Hospital, Basel, Switzerland; 2Institute of 
Nuclear Medicine, University Hospitals, Basel, Switzerland; 3European Commis-
sion, Joint Research Centre, Institute for Transuranium Elements, Karlsruhe, Ger-
many; 4Division of Radiological Chemistry, University Hospital, Basel, Switzerland; 
5Institute of Pathology, Bern, Switzerland; 6Neurosurgery, Sonnenhof, Bern, Swit-
zerland 
Introduction: In functionally critical located gliomas, therapeutic standards of-
ten cannot be applied because radical treatment and preservation of neurologi-

cal function are contrary goals. Intratumoral injection of beta-radiation emit-
ting [90Yttrium]-DOTAGA-substance P has previously been shown successful-
ly. In 2007, we launched a study to evaluate intratumorally injected [213Bis-
muth]-DOTA-substance in functionally critical gliomas. The alpha-radiation 
emitter 213Bismuth (mean tissue range only 81 μm) was expected to have a su-
perior toxicity profile to 90Yttrium (tissue range 5 mm). 
Patients and procedures: In a pilot study, we included five patients with critical-
ly located gliomas (WHO grades II-IV). After diagnosis by biopsy, [213Bis-
muth]-DOTA-substance P was locally injected, followed by tumor resection in 
two patients. Serial MR-imaging and clinical follow-up examinations were per-
formed. Besides feasibility and toxicity, the functional outcome and tumor re-
currence was evaluated. 
Results: Targeted radiopeptide therapy using [213Bismuth]-DOTA-substance P 
was feasible and tolerated without additional neurological deficit. The two pa-
tients with WHO grade IV-gliomas had survival times of 19 resp. 16 months. The 
patient with a grade III glioma is still in good clinical condition with local tumor 
recurrence 42 months after therapeutic injection. The two patients with grade II 
gliomas are without clinical or radiological evidence for tumor recurrence for 43 
resp. 37 months. 
Conclusion: This study provides proof of concept that targeted local radiothera-
py using [213Bismuth]-DOTA-substance P is feasible and may represent an in-
novative and effective treatment for critically located gliomas. Especially for pa-
tients with low grade gliomas the data are encouraging and warrant further in-
vestigation. 

30 The ubiquitin ligase Nedd4–2 is a potent regulator of 
the voltage-gated sodium channel Nav1.7 and is implica-
ted in neuropathic pain 
C. Laedermann1; M. Cachemaille1; H. Abriel3; I. Decosterd1 
1Pain Center, Department of Anesthesiology, University Hospital Center and Uni-
versity ofLausanne, Lausanne, Switzerland; 2Department of cell biology and mor-
phology,University of Lausanne, Lausanne, Switzerland; 3Department of Clinical 
Research, University ofBern, Bern, Switzerland 
Introduction: Neuropathic pain (NP) occurs after a lesion of the nervous system 
and is associated with nervous system hyperexcitability. Peripheral nerve activi-
ty is mainly carried by voltage-gated sodium channels (VGSC), with Nav1.7 iso-
form being important for nociception. Ubiquitin ligases from the Nedd4 fami-
ly are well known proteins that downregulate the expression of many membra-
ne proteins such as VGSC. We hypothesized that Nedd4–2 is decreased in NP, 
leading to an increase of functional Nav1.7 at the membrane of nociceptors, in 
turn responsible for the hypersensitivity observed in NP. 
Methods: We used the spared nerve injury (SNI) as an animal model of neuro-
pathic pain. Allodynia after SNI was assessed with Von Frey monofilament. Sub-
cellular fractionation of dorsal root ganglia (DRG) allowing the separation of 
membrane and cytosol enriched fraction was performed to study the targeting of 
Nav1.7 after SNI. Nedd4–2 expression after SNI was investigated using both im-
munohistochemistry and westerblotting. In vitro whole cell patch clamp on 
HEK293 transiently transfected with Nav1.7 alone, or Nav1.7 and Nedd4–2 was 
used to record sodium currents (INa), where the peak current of INa reflects the 
quantity of functional Nav1.7 expressed at the membrane. Nav1.7 currents we-
re also recorded in DRG cells in culture. We used an adeno-associated virus in-
trathecally injected to exogenously overexpress Nedd4–2 in the DRG. T-test was 
used to compare SNI to Sham groups with GraphPadPrism software. 
Results: The subcellular fractionation of DRG showed that Nav1.7 was only in-
creased in the membrane enriched fractions. Nedd4–2 was decreased in DRG af-
ter SNI in immunohistochemistry (40%, p=0.0045) and westernbloting (50%, 
p=0.0078). Co-transfection of Nav1.7 with Nedd4–2 reduced Nav1.7 current 
amplitude by ~80% (p=0.0023) confirming that Nedd4–2 downregulates 
Nav1.7 at the membrane. Viral overexpression of Nedd4–2 in nociceptors de-
creased both the mechanical allodynia and Nav1.7 current (43%, p=0.027) in 
dissociated nociceptors observed after SNI, indicating that Nedd4–2 is sufficient 
for counteracting full development of allodynia. 
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Conclusions: Our observations pave the way for new avenues in therapeutics 
against neuropathic pain. We could decrease NP behaviour and restore normal 
level of excitability by acting on regulatory mechanisms such as the ubiquitin li-
gase pathway instead of directly targeting VGSC. 
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31 A novel radiofrequency denervation method for  
cervical zygapophyseal joint pain based onultrasound  
localisation of the nerves 
A.S. Siegenthaler; U.E. Eichenberger; M.C.Curatolo 
Universitätsklinik für Anästhesiologie und Schmerztherapie, Universitätsspital 
Bern, Inselspital, Bern, Switzerland 
Introduction: In several studies, radiofrequency neurotomy of the cervical facet 
joint nerves has provided complete pain relief in 60–70% of the patients for 
about 9 months. The main disadvantages are procedural times of 2–4 hours, be-
cause several lesions need to be made due to the variable nerve course. Ultra-
sound imaging enables localisation of these nerves. This information could be 
used in order to reduce the amount of thermal lesions performed per nerve. We 
tested the hypothesis, that a shortened radiofrequency procedure based on ultra-
sound localization of the nerves would reach the benchmark of at least 80% pain 
relief in 80% of patients for a median duration of 35 weeks. 
Methods: We studied 15 consecutive patients with cervical facet joint pain. They 
were treated using a shortened radiofrequency procedure under fluoroscopic 
control, based on ultrasound localisation of the joint supplying nerves, with on-
ly two lesions performed per nerve. Successful treatment was defined as at least 
80% pain relief in the VAS. 
Results: 14 of the 15 patients were successfully treated (93%, 95% CI 80–100%) 
with a median time of pain relief of 44 weeks. At 6 and 12 months, 13 (87%, 95% 
CI 70–100%) and 6 patients (40%, 95% CI 15–65%) reported successful treat-
ment, respectively. The median duration of the procedure was 35 minutes (inter-
quartile range 27–48 minutes). 
Conclusion: In patients suffering from chronic cervical facet joint pain, radiofre-
quency denervation according to a shortened protocol based on ultrasound lo-
calisation of the nerves reached the benchmark of the standard technique. 

32 Cervical facet joint nerve blocks, a noveltechnique  
based on ultrasound guided needle placement 
A.S. Siegenthaler; S.M. Mlekusch; J.S. Schliessbach; M.C. Curatolo; U.E. Ei-
chenberger 
Universitätsklinik für Anästhesiologie und Schmerztherapie, Inselspital, Bern, 
Bern, Switzerland 
Introduction: Cervical facet joint nerve blocks are typically performed with fluo-
roscopic needle guidance. The use of ultrasound imaging to block the third oc-
cipital nerve has been described in a previous study, but whether this technique 
is accurate to block the remaining cervical medial branches, is unknown. The 
aim of this study was to determine the accuracy of ultrasound guided cervical fa-
cet joint nerve blocks. 
Methods: In 60 volunteers, ultrasound imaging was used to place the needle to 
the bony target of cervical facet joint nerve blocks. The level of needle placement 
was determined by randomization (1–3 levels per volunteer). After ultrasound 
guided needle placement and application of 0.2 ml of contrast dye, fluoroscopic 
imaging was performed and the pictures saved for later evaluation by a blinded 
pain physician. 
Results: A total of 106 needles were placed in 60 volunteers. In 90 attempts, the 
contrast dye reached the bony target, corresponding to a simulated block success 
rate of 85% (95% CI 78–92%). Successful block rate varied from 94% (95% CI 

84–100%) for a medial branch block of C4 to 88% (95% CI 74–100%) for a third 
occipital nerve block, the great exception being the C7 medial branch, where suc-
cessful block was achieved in only 41% (95% CI 19–63%). 
Conclusions: Ultrasound imaging is an accurate technique to perform cervical 
facet joint nerve blocks in healthy volunteers, with exception of medial branch 
blocks of C7, where accuracy was low. 

33 Complex regional pain syndrome: treatment related 
to aberrant inflammation mechanisms? 
Friedrich Medlin1; Anastasia Zekeridou1; Susanne Renaud2; Thierry Kunt-
zer1 

1Nerve-Muscle Unit, Department of Clinical Neurosciences, Lausanne University 
Hospital (CHUV) and University of Lausanne(UNIL), Switzerland; 2Neurology Divi-
sion, Hôpital Neuchâtelois, Neuchâtel, Switzerland 
Introduction: Complex regional pain syndrome (CRPS) is a painful disorder 
characterized by a continuing regional pain with various combinations of ab-
normal sensory, motor, sudomotor, vasomotor, or trophic changes (1). The field 
has been moving away from the traditional use of the CRPS-1/CRPS-2 dichoto-
my underscoring the implication of aberrant inflammation, vasomotor dys-
function, and maladaptive neuroplasticity in the development of this disabling 
disorder. According to the autoimmune hypothesis, a recent randomized con-
trolled trial of low-dose (0.5g/kg) intravenous infusions of human immunoglo-
bulins (IVIG) showed significantly reduced pain intensity in the treated group 
among 13 chronic CRPS patients (2). We recently encountered a young disabled 
CRPS patient and treated him immediately with IVIG: the improvement was so 
drastically evident that the case is briefly reported here, emphasizing that IVIG 
might also be a promising therapeutic alternative in the acute phase of the dis-
order. 
Case report: D.C. is a 19 year-old man who recovered from a 7 hour-duration 
mandibular osteotomy with a right foot drop. Serum CK levels were elevated 
(3700 U/L, normal < 200). Examination revealed a right greater than left MRC 
grade 4 weakness of the extensors of the toes and feet, a right Achilles areflexia, as 
well as hypoesthesia of the whole right foot. Electrodiagnostic studies revealed 
non homogeneous motor and sensory axonal loss of the right sciatic nerve. Two 
weeks later, the patient reported hyperalgesia and neuropathic pain of the enti-
re right leg with mechanical hypersensitivity, edema and erythema of the feet. As 
maximal dosage of pregabaline and tramadol did not reduced intensity of the 
pain, infusions of IVIG (total dose of 2g/kg) were given over 4 days. Within the 
first days of the IVIG treatment, pain decreased continuously and 2 weeks after 
CRPS onset (one month after surgery), the pain and skin manifestations com-
pletely disappeared with a slight residual muscle weakness of the right foot ex-
tensor. Quickly, he took up employment and had no further functional restricti-
ons. 
Conclusions: The most likely diagnosis for the patient is post-surgical compres-
sive sciatic neuropathy with secondary CRPS. The elevated CK-levels and the 
long operation in reclined position in a slim patient makes a post-surgical in-
flammatory neuropathy in this context unlikely (3). The role of posttraumatic 
inflammation mediated by cytokines and substance P is well documented in 
CRPS1 and this pathway might be the targets of the beneficial action of IVIG, but 
the time, place and duration of IVIG infusions are not known in CRPS yet. Our 
reported patient underscores that early and high IVIG doses (2g/kg vs. 0.5g/kg) 
might speed healing this disabling disease in some patients. However to determi-
ne who should receive IVIG requires further, multicenter trials. 
References: (1)  Marinus J, Moseley GL, Birklein F et al. Clinical features and pa-
thophysiology of complex regional pain syndrome. Lancet Neurol 2011; 10: 
637–648; (2)  Goebel A, Baranowski A, Maurer K et al. Intravenous immunoglo-
bulin treatment of the complex regional pain syndrome: a randomized trial. Ann 
Intern Med 2010; 152: 152–158; (3)  Staff NP, Engelstad JN, Klein CJ et al. Post-
surgical inflammatory neuropathy. Brain 2010; 133: 2866–2880. 
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34 Conditioned pain modulation in patients with low 
back and neck pain 
A.Y. Neziri1; A. Limacher2; P. Jüni2; O.K. Andersen3; L. Arendt-Nielsen3; M. 
Curatolo1 
1University Department of Anaesthesiology and Pain Therapy, Inselspital – Univer-
sity Hospital of Berne, Berne, Switzerland; 2Division of Clinical Epidemiology and 
Biostatistics, Institute of Social and Preventive Medicine (ISPM) University of 
Bern, Switzerland, and CTU Bern, Bern University Hospital, Inselspital, Berne, 
Switzerland; 3cCenter for Sensory-Motor Interaction, Department of Health Sci-
ence and Technology, Aalborg University, Aalborg, Denmark 
Background and Aims: Conditioned pain modulation (CPM) is an endogenous 
pain modulatory mechanism that occurs when response to a painful test stimu-
lus is inhibited by an additional conditioning painful stimulus. Disturbed CPM 
is assumed in chronic pain patients and may be one of the mechanisms underly-
ing central hypersensitivity. We tested whether patients with low back and neck 
pain display altered CPM. 
Methods: In a running study, we analyzed 34 patients with chronic low back, 40 
with acute low back, 36 with chronic neck pain and 21 healthy controls. Test-sti-
mulus was pressure pain tolerance threshold (PPt, expressed in kPa) at the the 
2nd toe, measured before and immediately after conditioning stimulus at the 
hand (ice water test). PPt was defined as the point at which the subject felt the 
pain as intolerable. CPM was calculated as absolute difference between PPt after 
and PPt before ice water test. Mean differences were compared by Kruskal-Wal-
lis ANOVA on ranks and multiple comparisons versus control group. 
Results: All groups displayed significantly higher PPt after cold water test, i.e. a 
CPM effect (p<0.001). The mean differences (95% confidence intervals) of PPt 
after – before ice water test were: 161 (93 – 228) in chronic low back, 164 (120 – 
207) in acute low back, 88 (49 – 126) in chronic neck pain and 141 (89 – 193) in 
controls. There were no statistically significant differences among groups. 
Conclusions: In this preliminary analysis, we did not observe alterations of CPM 
in acute or chronic low back pain, and in chronic neck pain. 

35 Congruence in the assessment of pain between  
patients and multidisciplinary care providers 
Luthy Christophe1; Cedraschi Christine1; Piguet Valérie2; Maroun Sylvie1; 
Allaz Anne-Françoise1 

1Division of General Medical Rehabilitation, Geneva University Hospitals, Geneva, 
Switzerland; 2Division of Clinical Pharmacology and Toxicology, Multidisciplinary 
Pain Centre, Geneva University Hospitals, Geneva, Switzerland 
Objective: Cross-sectional study assessing pain prevalence in a medical rehabili-
tation division and comparing patients' and care providers' appraisals of pain 
and its treatment. 
Methods: A questionnaire was developed and administered to the patients, phy-
sicians, nurses, and physical therapists of the division, investigating various 
aspects of pain during the hospital stay: prevalence of various types of pain in-
cluding the neuropathic component, treatment-induced pain, documentation 
of pain in medical charts, and satisfaction regarding pain management. 
Results: All the patients (N=97) hospitalized on the day of the survey were con-
tacted; 80 patients could be included; mean age was 70 years (SD=13); 37% we-
re female; median Charlson comorbidity score was 12. Pain was described as pre-
sent in 80% of the patients with 92% of them describing it as requiring treat-
ment, and 68% reporting treatment-induced pain (i.e. nursing, physiotherapy). 
Pain was mainly back- and cancer-related; prevalence of neuropathic pain was 
21% (DN4 scale>4). Mean present intensity was 45 mm (VAS); 85% of the pa-
tients were satisfied with the information and the treatment of pain. Globally, ca-
re providers, whatever their specialty, had a significantly lower appraisal of pain; 
in particular, care providers failed to describe 30%-50% of patients' treatment-
induced pain reports. However, care providers’ satisfaction with the treatment of 
pain paralleled the patients' responses with 75%-80% of satisfaction (manage-
ment, team commitment). Documentation of pain in medical charts (at the ad-
mission and during follow-up) was not optimal in all professional categories as 
compared with institutional recommendations. 

Conclusions: Patients report a high pain prevalence during their hospitalization. 
This report is not congruent with care providers' apparaisal. The recommended 
institutional procedures for the management of pain are underused. These re-
sults stress the necessity of further implementation of standardized pain assess-
ment and follow-up measures.  

36 Correlation between electrophysiological pain-
parameters and peritoneal fluid inflammatory cytokine 
concentrations in endometriosis patients with chronic  
pelvic pain 
A.Y. Neziri1; N. Bersinger2; L. Arendt-Nielsen3; O.K. Andersen3; M. Mueller2; 
M. Curatolo1 

1University Department of Anaesthesiology and Pain Therapy, University Hospital 
of Berne, Inselspital, Berne, Switzerland; 2University Department of Obstetrics and 
Gynaecology, University Hospital of Berne, Inselspital, Berne, Switzerland; 3Center 
for Sensory-Motor Interaction, Department of Health Science and Technology, Aal-
borg University, Aalborg, Denmark 
Background: Chronic pelvic pain in endometriosis is associated with hypersen-
sitivity of the central nervous system, and also with elevated concentrations of 
cytokines and growth factors in the peritoneal fluid. We tested the hypothesis 
that the concentrations of inflammatory cytokines in the peritoneal fluid (PF) 
correlate with electrophysiological parameters of central pain hypersensitivity in 
endometriosis patients with chronic pelvic pain. 
Methods: Eleven patients with histological diagnosis of endometriosis and suffe-
ring from chronic pelvic pain were tested. During surgery, PF was aspirated 
quantitatively, clarified by centrifugation and stored at –35°C in aliquots. The 
concentrations of IL-8, tumor necrosis factor-α (TNF-α), pregnancy-associated 
plasma protein A (PAPP-A), glycodelin (PP14), RANTES, leptin, osteoprotege-
rin (OPG), midkine, macrophage colony stimulating factor-1 (MCP-1), IP-10, 
ficolin-2 lectin, defensin, human epididymal protein-4 (HE-4) and CA-125 we-
re determined by single manual ELISA. The following electrophysiological tests 
were performed: (i) the size of reflex receptive fields (RRF) = area of the foot so-
le from which a reflex of the anterior tibial muscle could be elicited; (ii) the reflex 
threshold after single (RtSS) and (iii) repeated (RtRS) electrical stimulation of 
the sural nerve (current intensity that elicits a withdrawal reflex in hamstrings). 
Correlations were determined using Pearson’s correlation. A p<0.05 was consi-
dered as significant. 
Results: RRF area correlated positively with PP-14 (Pearson’s rho ρ=0.64, 
p<0.05) and with ficolin-2 (ρ=0.72, p<0.05): the higher the concentration of 
PP-14 and ficolin-2, the larger the RRF area (meaning higher central pain sensi-
tivity), and vice versa. IL-8 (ρ=0.69, p<0.05), PP-14 (ρ=0.78, p<0.01), MCP-1 
(ρ=0.69, p<0.05), and CA-125 (ρ=0.67, p<0.05) displayed a positive correlation 
with RRF volume, indicating again an association between these cytokines and 
central pain sensitivity. RtRS correlated negatively with TNF-α (ρ=-0.80, 
p<0.01): the higher the TNF-a concentration, the lower the RtRS (meaning hig-
her central pain sensitivity), and vice versa. No correlation was observed between 
RtSS and the concentration of any cytokine tested. 

37 Do we care enough about the social aspect of pain? 
A. Ljutow; W. Schleinzer 
Centre for Pain Medicine, Swiss Paraplegic Centre, Nottwil, Lucerne, Switzerland 
Introduction: Looking at chronic pain following the principles of bio-psycho-
social understanding of disease problems in social life are able to disturb the well 
being on other levels as mood, body functions, etc. In multidisciplinary pain 
treatment the role of the “psychosocial”- factors is emphasised. Although in 
most of our treatment units a specialized service of social workers is not pro-
vided. 
Purpose: The purpose of the study was to estimate the percentage of persons at-
tending a multidisciplinary pain centre, who need the help of a social worker. 
Furthermore we wanted to find out what kind of problems burden the patients. 
Methods: To get the informations we developed a structured social interview. 
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The aspects of habitation, work, financial situation, insurance, family and soci-
al support were evaluated. The Interview was applied by social workers in 90 
consecutive persons seeking treatment in a multidisciplinary pain centre becau-
se of chronic pain conditions. No selections were made. 
Results: In 38% of the interviewed persons the investigation showed burden in 
two or more social aspects. The data are related to clinical data as chronicity of 
pain, signs of depression and anxiety and quality of life (SF-12). This analysis 
shows, that social factors are independent and not a secondary problem to pain 
or mood disturbance. 
Conclusions: The developed interview is a first step to establish a screening for 
problems in social life. The high percentage of burden in different social aspects 
confirms the need for professional social work as a regular part in multidiscipli-
nary pain assessment and treatment. 

38 Effects of GABA-agonists on pain modulation: an  
experimental study in healthy volunteers 
P.H. Vuilleumier1; H.U. Zeilhofer2; M. Besson3; J.Desmeules3; L. Arendt-Niel-
sen4; M. Curatolo1 

1University Department of Anesthesiology and Pain Therapy, Inselspital, Bern, 
Switzerland; 2Institute of Pharmacology and Toxicology, University of Zurich, Swit-
zerland; 3Division of Clinical Pharmacology and Toxicology, University Hospital of 
Geneva, Switzerland; 4Center for Sensory-Motor Interaction, University of Aal-
borg, Denmark 
Background and Aims: Neuropathic and inflammatory pain are associated with 
plastic changes of the central nervous system, leading to reduced glycinergic and 
GABAergic inhibitory control within the spinal cord. This diminished inhibito-
ry control can be modulated by GABA-agonists, producing anti-nociception in 
animal models. The aim of this study was to explore GABA-agonists using a mul-
timodal experimental testing procedure. Positive findings would encourage furt-
her development in the field of GABA-modulation. 
Methods: Sixteen healthy male volunteers were tested in a double-blind, crosso-
ver, placebo-controlled study. Each volunteer randomly received 3 drugs on 3 
different sessions: tolterodine (active placebo), clonazepam (typical GABA-ago-
nist for neuropathic pain) and clobazam (less sedative GABA-agonist). Experi-
mental pain tests were: area of secondary hyperalgesia induced by capsaicin, 
electrical stimulation of sural nerve and tibialis anterior muscle, pressure algo-
metry on the second toe, ischemic cuff algometry, conditioned pain modulation 

with ice-water stimulus as conditioning stimulus and pressure algometry as test 
stimulus. 
Results: In a preliminary analysis clonazepam, but not clobazam, produced hig-
her pain threshold to muscular repeated electrical stimulation, compared to pla-
cebo (�Fig. 3). The analyses for all the other quantitative pain measurements 
failed to show statistically significant differences between clobazam or clonaze-
pam and placebo. 
Conclusions: Based on preliminary analyses, we detected an analgesic action of 
clonazepam in only one of the experimental models used. Clobazam did not dis-
play analgesic action in any model. Because pharmacogenomic and pharmako-
cinetic analyses are pending, these results have to be considered as preliminary. 

39 Expansion of nociceptive reflex receptive fields in  
patients with low back and neck pain 
A.Y. Neziri1; J. Biurrun-Manresa2; P. Jüni3; O.K. Andersen3; L. Arendt-Niel-
sen3; M. Curatolo1 

1University Department of Anaesthesiology and Pain Therapy, University Hospital 
of Berne, Inselspital, Berne, Switzerland; 2Center for Sensory-Motor Interaction, 
Department of Health Science and Technology, Aalborg University, Aalborg, Den-
mark; 3Division of Clinical Epidemiology and Biostatistics, Institute of Social and 
Preventive Medicine (ISPM) University of Berne and CTU Bern, University Hospital 
of Berne, Inselspital, Berne, Switzerland 
Background and Aims: Expansion of receptive fields of spinal cord neurons may 
be one of the mechanisms underlying central hypersensitivity, and can be mea-
sured in humans with a new method involving nociceptive reflexes. We tested the 
hypothesis that patients with low back pain and neck pain display an expansion 
of nociceptive reflex receptive fields. 
Methods: 40 patients with chronic low back pain, 40 with chronic neck pain and 
14 with acute low back pain (data collection is running) were tested and compa-
red with a cohort of 300 pain-free subjects. All subjects were tested by the same 
investigator (A.N.). Electrical stimuli were applied to 10 sites of the foot sole to 
evoke reflexes in the tibialis anterior muscle. The reflex receptive field area was 
defined as the area of the foot sole (expressed as fraction of the foot sole) from 
which a muscle contraction was evoked by the electrical stimulus. The groups 
were compared by Kruskal-Wallis ANOVA on ranks and Multiple Comparisons 
versus control group. 
Results: All three patient groups displayed significantly larger RRF area, compa-
red with pain-free subjects. Medians (25 and 75 percentiles, p-value compared to 
controls) were: acute low back pain 0.46 (0.33–0.52, p=0.004), chronic low back 
pain 0.39 (0.26–0.55, p=0.047), chronic neck pain 0.40 (0.29–0.48, p=0.006) and 
control group 0.30 (0.18–0.44). No significant differences between patients we-
re observed. 
Conclusions: This study provides the first evidence for widespread expansion of 
reflex receptive fields in acute and chronic musculoskeletal pain. 

40 Family doctors’ consultations with people suffering 
from chronic pain without objective findings: which pro-
tective practices might they develop in these challenging 
medical encounters? 
A. Gonin Nicole; M. Santiago Delefosse 
University of Lausanne, Lausanne, Switzerland 
Introduction: Consultations with patients suffering from chronic pain without 
objective findings represent a challenge for family doctors (FDs). A mutual lack 
of understanding may arise, which threatens the doctor-patient relationship and 
may lead to dissatisfaction of both patient and doctor and to a breakdown of the 
therapeutic alliance. 
Objectives: This study aims to investigate FDs’ potential protective practices to 
preserve the doctor-patient relationship during this type of consultation. 
Method: In the first step of this qualitative research, I carried out a range of 10 se-
mi-structured interviews with FDs to explore their reported practices and repre-
sentations during consultations with people suffering from chronic pain wit-
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Fig. 3 Photography of the patient 2 weeks after surgery, demonstrating fea-
tures of acute CRPS of the right foot, with swelling and hyperaemia. 
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hout objective findings. The interviews’ transcripts were integrally analysed with 
computer-assisted thematic content analysis (QSR NVivo®) to highlight the 
main themes related to the topic in the participants’ talk. 
Results: At this point of the research, two types of FDs’ protective practices can be 
identified: first the use of complementary sources of knowledge in addition to 
the medical model to provide explanations to patients, second the collaboration 
with multidisciplinary teams or support groups that allow them to share profes-
sional expertise and emotional experiences. 
Conclusion: The findings could be useful to develop ways to improve the follow-
up of patients suffering from chronic pain without objective findings and conse-
quently the FDs’ work satisfaction. 

41 Image guided percutaneous balloon compression in 
the treatment of trigeminal neuralgia 
S. Nistor1; B. Nater2; J. Bloch1; M. Levivier1; C. Pollo1 
1CHUV, Neurosurgery, Lausanne, Switzerland; 2CHUV, Neurology, Lausanne, Swit-
zerland 
Introduction: Among the percutaneous surgical techniques used for treating tri-
geminal neuralgia, balloon compression has shown successful results. We pre-
sent our experience with this procedure (assisted by neuronavigation) and dis-
cuss the advantages and limits of the technique. 
Methods: We retrospectively evaluated 14 consecutive percutaneous balloon 
compressions were performed in 13 patients under general anesthesia. Ratio ma-
le: female was 5:8, age was between 32 and 79 years old. The causes were in 23% 
multiple sclerosis and in 77% classic trigeminal neuralgia (atypical pain in 23%). 
In 77% of cases the trigeminal division affected was V2, in 4% V3 and in the rest 
of the cases 2 branches of trigeminal nerve were affected (15%V2+V1, 
4%V2+V3). All the patients were resistant to previous medical therapy. 46% of 
the patients had a previous intervention (thermo coagulation or micro vascular 
decompression). All patients underwent the procedure at CHUV assisted by 
neuronavigation and radioscopic control, using the Mullan Percutaneous Trige-
minal Ganglion Microcompression Set, with a compression of 2 (in 3 patients) 
/1,5 Bars (in 10 patients) , with a compression time of 4+3+2 (in 3 pa-
tients)/3+2+1 minutes (in 10 patients) using KYPHON device (Medtronic). The 
patients were reevaluated 3 months and 1 year after the procedure. 
Results: The mean duration time was 60 min. Navigation showed high correlati-
on with fluoroscopic intraoperative images and was the only tool for guiding the 
catheter In 3 cases were the foramen ovale was not clearly visible on intraopera-
tive fluoroscopic images. Triangular shape of the balloon correlated with a rapid-
ly increasing and stable pressure over time. The initial success rate was 93% at 
one week postop, 85% at 3 months postop (1 patient needed a second compres-
sion). With a mean follow-up of 8,2 months (3 months-3 years) , 72% are pain 
free. We observed a hypoesthesia of limited area in >70% of the cases (1 persis-
tent diminution of the corneal reflex at 1 year without corneal injury), and 1 
transient paresis of the motor branch. No anesthesia dolorosa was reported. We 
noticed 1 induced transient VI nerve paresia. 
Conclusion: Image guided balloon compression is a safe and effective treatment 
for trigeminal neuralgia. Patients with multiple sclerosis and previous operati-
ons seem to have a higher rate of pain recurrence. Typical triangular shape of the 
balloon seems correlated with a higher reliability and stability of the compressi-
on as well as a lower morbidity. 

42 Is there a connection between low back pain, body 
posture and control? 
A. Ljutow; W. Schleinzer 
Centre for Pain Medicine, Swiss Paraplegic Centre, Nottwil, Lucerne, Switzerland 
Introduction: Most of the persons suffering from chronic low back pain do not 
have a pathology that explains their condition. Recent publications report altera-
tions in the muscular stabilisation system in these persons compared to healthy 
persons (Bouche, K (Eur Spine J) 2005, Brummage, S (Eur Spine J) 2008, Ha-

maoui, A. (Neuroscience Letters) 2004, Mok, N. (Spine) 2004, Popa, T. (Exp 
Brain Res) 2007, Ratzon, N. (Work) 2006, della Volpe, R. (Gait and Posture) 
2006). Measurements of patients show an increase of body sway in standing po-
sition due to a perturbation of proprioception and a shift in posture control 
from “hip compensation” to “ankle compensation”. 
Purpose: The purpose of the study was to detect these changes in body sway, 
which is interpreted as a sign for disturbed body posture control, in our patients 
in contrast to healthy controls. 
Methods: We tried to repeat these findings by measuring the body sway with 
open and closed eyes, recording the sway of the centre of pressure of the feet. The 
participants had to stand on a flat pressure-sensitive device. Simultaneously the 
movement of the tips of the spinal process C7 and S1 in anterior/posterior di-
rection during measurement were recorded to have a direct measurement of bo-
dy motion. Furthermore the shape of the spine from c7 to s1 was recorded. The-
se measures were taken by optical stereography of the back. The ongoing measu-
rement is performed in up to fifty persons with chronic low back pain and up to 
fifty healthy controls. The two groups are characterised by differences in pain, 
impairment, quality of life and mood. 
Results: So far no significant differences in body sway or posture in both groups 
could be shown (work in progress). The reasons for this contradictory finding 
compared to literature are discussed. 
Conclusions: If the concept of disturbed proprioception and subsequently 
changes of posture control, measured by increased body sway, as a cause of low 
back pain can only be proven under extreme laboratory conditions the question 
weather these findings do really matter is raised. 

43 Lack of efficacy of intravenous tropisetron on  
modulation of pain and central hypersensitivity in chronic 
low back pain patients 
A.Y. Neziri1; M. Dickenmann1; P. Scaramozzino2; A.H. Dickenson3; O.K. An-
dersen4; L. Arendt-Nielsen4; M. Curatolo1 

1University Department of Anaesthesiology and Pain Therapy, University Hospital 
of Berne, Inselspital, Berne, Switzerland; 2DeFiMS, SOAS, University of London, 
London, United Kingdom; 3Department of Pharmacology, University College Lon-
don, London, United Kingdom; 4Center for Sensory-Motor Interaction, Depart-
ment of Health Science and Technology, Aalborg University, Aalborg, Denmark 
Background and Aims: The activation of 5-HT-3 receptors may be one mediator 
of widespread central hypersensitivity, leading to exaggerated pain responses. 
The analgesic effects of 5-HT-3 receptor antagonists have been proven in pa-
tients with fibromyalgia. To our knowledge, no data on the efficacy of 5-HT-3 re-
ceptor antagonists in low back pain are available. This randomized, double-
blind, placebo-controlled cross-over study was undertaken to test the hypothe-
sis that the 5-HT-3 receptor antagonist tropisetron attenuates pain and central 
hypersensitivity in patients with chronic low back pain. 
Methods: We studied thirty patients with chronic low back pain, 15 were women 
(age 53±14) and 15 men (age 48±14). A single intravenous injection of 0.9% sa-
line solution, tropisetron 2 mg and tropisetron 5 mg was administrated in three 
different sessions, in a double blind crossover manner. The main outcome was 
the pain VAS score before, 15, 30, 60 and 90 minutes after drug administration. 
Secondary outcomes were nociceptive withdrawal reflexes to single and repeated 
electrical stimulation, reflex receptive fields, pressure pain detection and toleran-
ce thresholds at 2nd toe and pain drawing area. The data were analyzed by panel 
multiple regression. 
Results: All three medication reduced VAS scores. However, there was no statis-
tically significant difference between tropisetron and placebo in VAS scores. No 
effect of tropisetron compared to placebo on any secondary outcome was de-
tected. 
Conclusions: A single dose intravenous administration of tropisetron in patients 
with chronic low back pain had no significant specific effect on intensity of pain 
and parameters of central hypersensitivity. 
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44 Measures of shoulder pain and function –  
a systematic review 
F. Angst1; H.K. Schwyzer2; A. Aeschlimann1; B.R. Simmen2; J. Goldhahn2 
1Research department, Rehabilitation clinic “RehaClinic”, Bad Zurzach, Switzer-
land; 2Department of Upper Extremity and Hand surgery, Schulthess Klinik, Zürich, 
Switzerland 
Introduction: More than 30 outcome instruments for measurement of shoulder 
pain and function exist in literature. This study aimed to review, to rate, and to 
compare the psychometric properties of the tools. The result is a chapter in the 
standard issue “Outcome Measures in Rheumatology” of the American College 
of Rheumatology (ACR). 
Methods: Systematic review of >3000 abstracts and >300 studies. 
Results: The DASH/QuickDASH (Disabilities of the Arm, Shoulder and Hand) is 
the best tested and most used self-rated questionnaire. However, it is region-spe-
cific for the arm, not shoulder joint-specific, and the use of a pain subscore was 
originally not described but can be performed. The SPADI (Shoulder Pain and 
Disability Index) and the ASES (American Shoulder and Elbow Surgeons) revea-
led highest validity and responsiveness. The partly examiner-based CS (Con-
stant Score) has only one global pain question of questionable validity. The OSS 
(Oxford Shoulder Score) is fairly responsive but its validity is not well tested and 
it has no pain subscore. The SST (Simple Shoulder Test) and the SDQ (Shoulder 
Disability Questionnaire) provide only function scores and have binary item re-
sponse options which affects the psychometric properties. For shoulder instabi-
lity, the WOSI (Western Ontario Shoulder Instability) showed up the best data. 
Conclusions: As a “set” of outcome measures in clinical assessment with focus on 
shoulder pain, the SPADI, the patient-ASES as an alternative, and the Quick-
DASH are recommended; the WOSI for instability. For a research set, the SPADI, 
the clinical-ASES eventually, and the DASH are most appropriate. 
Reference: Angst F et al. Arthritis Rheum 2011; in press. 

45 Pain severity and pain chronicity might be negative 
outcome predictors for rTMS efficacy in neuropathic pain 
patients 
G. Landmann; W. Schleinzer 
Centre for Pain Medicin, Nottwil, Switzerland 
Introduction: The medical treatment of neuropathic pain is often disappointing 
because of low effectiveness and substantial side effects. New therapeutic options 
such as repetitive transcranial magnetic stimulation (rTMS) offer new approa-
ches to the treatment of patients with neuropathic pain. There are controversal 
data regard the efficacy of rTMS in neuropathic pain. We investigate the efficacy 
of rTMS with regard to bio-psycho-social aspects of pain as pain severity, chro-
nicity, quality of life and psychological comorbidity. 
Method: We investigated 12 patients with neuropathic pain and one patient with 
persistent idiopathic facial pain who were refractory to medical treatment (8 fe-
males and 5 males). The diagnoses included central neuropathic pain (stroke: 
n=1; cervical myelopathy: n=3) as well peripheral neuropathic pain as trigemi-
nal neuropathy (n=1), trigeminal neuralgia (n=1), nerve injury (n=2), cauda 
equina lesion (n=1) and CRPS type I (n=3). Patients were treated on 3 consecu-
tive days according to the following schedule: a series of 20 trains of 5 s duration, 
55 s intertrain interval, stimulation rate 10Hz, and 80% of resting motor thres-
hold intensity using a figure-of-eight-shaped coil (1000 pulses per session). The 
pain intensity was recorded prior, during and over 2 weeks after the treatment 
using the numeric rating scale (NRS 0–10/10). 
Results: There was no clinical meaningful change of pain intensities within 14 
days after rTMS treatment (improvement less than 2 points at the numeric ra-
ting scale in all patients). The patients showed only mild suspect values for 
HADS anxiety 7,2 (range 1–16) and depression 8,5 (range 1–16). Eleven patients 
showed moderate and severe pain chronicity according the Mainz pain staging 
score (MPSS). Eleven patients showed high von Korff stages as three and four in-
dicating severe pain-related dysfunction. The SF-12 showed low physical 31,4 

(range 16,2–52,5) and low psychic ratings 45,6 (range 28,7–62,7) which means 
low health related quality of life. 
Conclusions: There are many reasons for rTMS treatment failure (1) in a tertia-
ry pain treatment center one has to expect patients with multiple pain sites and 
one of those may be a neuropathic type pain; (2) a longtime conservative treat-
ment failed; (3) pain chronicity stages are high describing mental and physical 
dysfunction; (4) high pain severity scores as a combination of pain intensities 
and pain-related interferences is another measure of mental and physical mal-
adaptation; (5) intensive and logical medication did not positively interfere with 
the mechanisms of neuropathic pains; (6) the number of patients treated was too 
small. 

46 Perforation of a catheter for intrathecal medication – 
difficulties in diagnostics – a case report 
T. Reck1; N. Petrou2; E. Chang1; B. Meyer1; M. Laun1; W. Schleinzer1 
1Centre for Pain Medicine, Nottwil, Switzerland; 2Swiss Paraplegic Centre, Nott-
wil, Switzerland 
Introduction: Spasticity is a frequent comorbid condition of patients with spinal 
cord injury and consecutive paraplegic syndroms. One therapeutic approach is 
the oral application of baclofen. If unacceptable adverse effects occur, the thera-
py of choice is the intrathecal medication by means of an implanted pump. 
History: Case report of a 53 year-old male patient with a traumatic incomplete 
sensomotor quadriplegia below C7 since 1979. Conservative therapy (oral admi-
nistration of baclofen) for leg and abdominal spasticity has not been successful, 
therefore, 2009 a intrathecal pump system has been implanted. Despite increased 
dosage no sufficient improvement of spasticity could be achieved during the 
days following the implantation; however, the application of a bolus regularly 
produced positive effects. A post-operative accumulation of liquid in the pump 
pocket was classified as seroma in the sonography. The technical functioning of 
the pump was secured, and X-ray images showed the catheter without a visible 
leakage. In the consecutive CT scan, however, a leakage was strongly suspected. 
Intraoperative findings showed a perforation of the catheter behind the con-
nection point between catheter and pump. 
Discussion: The clinical history indicated an insufficient intrathecal medication, 
which can be the result of a leakage in the catheter or a functional disorder of the 
implanted pump. The leakage could not be proven by conventional X-ray diag-
nostics. Only after the CT-scan was it possible to verify the clinical suspicion of 
a leakage. With this small perforation, given the low flow rate of the intrathecal 
pump (approximately 0.004 ml/h), it must be assumed that most of the baclofen 
was lost due to the leakage. In the depiction with the contrast medium, however, 
a relatively large volume was injected, which made it possible to depict the cathe-
ter as a whole. As the concentration of the contrast medium was low in the sero-
ma (dilution effect!), the leakage could not be detected until the highly sensitive 
CT scan was made. 
Conclusion: If there is a suspicion of an insufficient intrathecal supply, while the 
technical functioning of the pump is secured, an operative revision of the pump 
must be considered after exclusion of other clinical reasons. 

47 Quantitative sensory testing in chronic pain patients 
with non-dermatomal sensory deficits 
F. Riederer1*; G. Landmann2*; A.R. Gantenbein1; L. Stockinger2; N. Egloff3; 
P. Sándor4; W. Schleinzer2 

1Department of Neurology, University Hospital Zurich, Zurich, Switzerland; 2Cen-
tre for Pain Medicine, Swiss Paraplegic Centre, Nottwil, Switzerland; 3Psycho-
somatic Division, C.L. Lory-Haus, Department of General Internal Medicine, Insel-
spital, University Hospital Bern, Bern, Switzerland; 4RehaClinic, Bad Zurzach/Ba-
den, Switzerland; *equally contributed 
Introduction: About 20–40% of chronic pain patients have widespread sensory 
deficits often in hemisensory distribution ipsilateral to the site of pain, a pheno-
menon termed non-dermatomal sensory deficits (NDSDs). Patients with 
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NDSDs show no pathological findings in standard investigations, but decreased 
activity in the contralateral thalamus and somatosensory cortex have been found 
in PET and fMRI studies. Decreased sensitivity to light touch, temperature or 
pinprick has been described. Quantitative sensory testing (QST) revealed increa-
sed detection thresholds for touch, cold and heat as well as an increased heat pain 
threshold in patients with complex regional pain syndrome and hemisensory de-
ficit. It was the aim of the present study to compare QST profiles in chronic pain 
patients with and without hemisensory NDSDs. 
Methods: In the ongoing study to date 25 chronic pain patients with hemisenso-
ry NDSDs, and 11 without NDSDs, in whom lesions of the central or peripheral 
nervous system had been excluded, were enrolled. Patients were investigated in-
dependently by two experienced neurologists at different dates. Only patients 
with consistent sensory deficits or who consistently showed no sensory abnor-
mality in the clinical investigation were included. The following QST parameters 
were investigated in the face (cheek), dorsum of hand and dorsum of foot: Cold 
detection threshold (CDT), warm detection threshold (WDT), cold pain thres-
hold (CPT), heat pain threshold (HPT), mechanical detection threshold 
(MDT), mechanical pain threshold (MPT), vibration detection threshold, pres-
sure pain threshold (PPT). 
Results: Patients with NDSDs had a significantly lower sensitivity on the side ip-
silateral to the pain for several parameters, with MDT, MPT, and CDT lower in 
two or more regions. Side differences were least pronounced on the dorsum of 
the hand, where only the parameter MDT was significantly lower on the ipsila-
teral side. In patients without NDSDs no significant side differences were found 
for any of the parameters. 
Conclusions: QST confirmed the clinical finding that in patients with NDSDs the 
threshold to different sensory modalities is significantly increased on the side of 
pain compared to the contralateral side. This is in accordance with a QST study 
in complex regional pain syndrome with sensory deficits. The involvement of 
different sensory modalities would be consistent with a central mechanism for 
hemisensory impairment. 

48 Reliability of quantitative sensory testing in a low 
back pain population 
P.H. Vuilleumier; S. Mlekusch; A. Siegenthaler; M. Curatolo 
University Department of Anesthesiology and Pain Therapy, Inselspital, Bern, Swit-
zerland 
Background and Aims: Reliability is an essential condition for using quantitative 
sensory tests (QST) in research and clinical practice, but information on chronic 
pain patients is sparse.The aim of this study is to evaluate the reliability of diffe-
rent QST assessments in chronic low back pain patients. 
Methods: The first 19 patients were included in this preliminary analysis. Patients 
received QST on two different sessions: pressure, electrical, heat and cold sti-
mulation, and conditioned pain modulation using ice water (CPM). The data 
were analyzed with Pearson product moment correlation. 
Results: The correlation coefficients (p-values) were: pressure pain detection 
threshold 0.75 (0.0002), pressure pain tolerance threshold 0.75 (0.0002), electric 
pain single stimulation threshold 0.49 (0.0337), electric pain temporal summa-
tion threshold 0.32 (0.189), NRS at supra-threshold electric temporal summati-
on 0.75 (0.0002), heat pain detection threshold 0.33 (0.168), heat pain toleran-
ce threshold 0.72 (0.0006), cold pain detection threshold 0.51 (0.0271), time to 
reach NRS 7 in ice-water 0.89 (0.0000), CPM on pressure pain tolerance 0.45 
(0.0512), CPM on electric pain 0.53 (0.021). 
Conclusions: Most QST were reliable. In this preliminary analysis, low reliabili-
ty of some tests may partly be due to lack of statistical power. 

49 Réseau douleur des Hôpitaux Universitaires de Genè-
ve: déploiement d'un dossier informatique standardisé 
d'évaluation de la douleur 
S.K. Kupferschmid; C.B. Bollondi; C.L. Luthy 
Hôpitaux Universitaires Genève, Genève, Switzerland 
Introduction: Le Réseau douleur des Hôpitaux Universitaires de Genève (HUG) 
a été institué pour améliorer la prise en charge de la douleur (http://reseaudou-
leur.hug-ge.ch/). Afin d’améliorer le dépistage et la documentation de la douleur 
des patients hospitalisés, un dossier patient intégré (DPI) informatisé a été déve-
loppé pour l’institution. 
Méthode: Des cliniciens médico-infirmiers, des infirmiers chargés de qualité et 
informaticiens ont conjointement développé puis mis en ligne un recueil de 
données structuré permettant de documenter le dépistage et le suivi de la dou-
leur. Ce recueil comprend notamment des items centrés sur le vécu et sur les at-
tentes de soins des patients ainsi qu’une sélection d’échelles d’évaluation (auto-
évaluation/hétéro-évaluation) de la douleur assorties de recommandations 
d’utilisation pratiques. Le dossier patient intégré garantit également un accès fa-
cilité aux recommandations thérapeutiques disponibles sur le site internet du 
Réseau douleur. Des directives d’utilisation du dossier informatisé ainsi que des 
standards de soins validés (critères de choix des outils d’évaluation de la douleur, 
fréquence et modalités de documentation) sont diffusées aux collaborateurs. 
Résultats: Le dossier douleur informatisé est disponible à tous les soignants des 
HUG depuis juin 2011. Sur la base des standards de soins validés dans l’institu-
tion, il est prévu de procéder à des analyses quantitatives et qualitatives des dos-
siers douleur. Ces analyses permettront de générer, par service, des indicateurs 
cliniques de prise en charge des patients. 
Conclusion: L’amélioration de la prise en charge de la douleur au sein d’une in-
stitution est un défi qui nécessite la mise en œuvre d’actions interdisciplinaires 
multiples (consultations spécialisées, formations des collaborateurs, élaboration 
et diffusion de recommandations, accès à un support de documentation), et des 
collaborations interprofessionnelles centrées sur le patient et son bien-être. L’in-
formatisation du dossier clinique ouvre des perspectives en termes de facilitati-
on du travail des professionnels et de monitoring de la qualité de la prise en char-
ge. L’impact de l’ensemble de ces mesures sur des outcomes cliniques et sur la sa-
tisfaction des patients fait partie de ce processus. 

50 Rufinamide alleviates mechanical allodynia in a  
mouse neuropathic pain model 
M.R. Suter1; G. Kirschmann1; H. Abriel2; I. Decosterd1 
1Pain Center, Department of Anesthesiology, University Hospital Center (CHUV), 
Lausanne, Switzerland; 2Department of Clinical Research, University of Bern, 
Bern, Switzerland 
Background: Lack of efficiency and heavy side effects of available drugs prevent 
satisfactory treatment of neuropathic pain. Dysregulation of voltage-gated Na 
channels (Nav1.x) is a central feature of pain hyperexcitability. Nav1.7 isoform is 
essential to pain perception since mutations in its gene are associated to either 
inherited pain syndromes or insensitivity to pain. We tested the potential of ru-
finamide (RUF), a Na channel blocker anticonvulsant licensed for treatment of 
Lennox-Gastaud syndrome (a severe form of epilepsy resistant to conventional 
therapy). In the present study, we compared the effect of RUF to amitriptyline 
(AMI, currently used to treat chronic pain) on a model of neuropathic pain and 
on Nav1.7 channel. 
Methods: We used the SNI model of neuropathic pain in C57BL/6 mice 
(n=8–10/group). One week after nerve injury, RUF (5,10,25 or 50mg/kg) was in-
jected (ip). A week later AMI (10 or 20mg/kg) was tested. Mechanical allodynia 
was assessed with von Frey filaments for 1 day. Drugs were also tested on naïve 
animals. Whole-cell patch clamp was performed to test RUF and AMI on Nav1.7 
expressed in HEK293 cells. 
Results and Discussion: RUF dose-dependently alleviated mechanical allodynia 
for 4h (p< 0.05, 25 and 50mg/kg vs ctrl) as well as AMI (p< 0.05, 10 and 20mg/
kg vs ctrl). At 24 hours effect had worn off. On naïve animals, AMI increases 
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withdrawal threshold to mechanical stimulation and latency of withdrawal to 
heat stimulation whereas RUF had no effect at the doses used. IC50 to decrease 
peak current for AMI was 10μM and the reduction for RUF was 21.2% at 100μM 
(highest achieved in physiological solution). No significant difference on the 
V1/2 of voltage-dependence of activation was seen; however a shift in the steady-
state inactivation curve was observed (-5.76mV for RUF and –9.56mV for AMI, 
p< 0.005). Use dependent block was observed at 5, 10, 25 and 50Hz (p< 0.05). 
RUF and AMI modulate Nav1.7 in vitro and demonstrated efficacy in alleviating 
neuropathic in an animal model. At equipotent doses on SNI induced allodynia, 
AMI showed alteration in behavioral response in naïve animals possibly due to 
either alteration of basal pain sensitivity or a sedative effect. 
Conclusion: Side effect is a major problem with drugs such as AMI. RUF shows 
a better tolerability in an experimental pain model. Taken together our results 
suggest RUF could be a new alternative for the treatment of neuropathic pain. 

51 Success and pertinence of a pilot pain management 
E-learning program for nursing staff 
Y.B. Bangala Yolande; B.C. Chevrier Béatrice; F.N. Nicolas France; R.P. Prie-
to Raul 
CHUV, Lausanne, Switzerland 
Introduction: At the University Hospital of Lausanne (CHUV), a policy named 
«Pain management» states that all health care professionals are accountable for 
pain management. To train nursing staff, a pilot e-learning program on pain ma-
nagement was created. 
Methods: Different entities were involved with the training construction : clini-
cal staff of Traumatology wards, Continuing education department and pain 
project manager. Pilot training consists of 17 short videos of about 5 minutes 
each deposited on an e-learning platform. An identical questionnaire is filled in 
before and after each video in order to test gain knowledge at pre-post viewing. 
The program is available during 2 ½ months from inside and outside hospital. 
Staff can train during their shift. Topics were: definition, assessment, manage-
ment of acute pain and specialized techniques. Teams' training participation is 
voluntary but strongly encouraged. Team leaders' and trainers' support is speci-
ally marked during the training's period. 
Results: 3 indicators demonstrate the pilot training's pertinence: high participa-
tion rate, increases in knowledge rates in pre and post questionnaires, and a very 
positive satisfaction rate regarding the pilot training's format. Traumatology 
team leaders noticed a better pain anticipation and pain management assess-
ment, as well as the development of a more elaborate professional positioning re-
garding pain and pain management. 
Conclusions: This program tested by the traumotology ward at CHUV was very 
successful. Supportive clinical leadership is a key element of program success. A 
long term evaluation of knowledge retention is being developed. The program is 
easily transferrable to other wards. 

52 Tell me your troubles: a detailed observation of  
patient-physiotherapist interaction during initial  
encounters for low back pain problem 
E. Opsommer; V. Schoeb 
University of Applied Sciences. Department of Physiotherapy, Lausanne, Switzer-
land 
Introduction: The aim of this study was to explore how physiotherapists and pa-
tients with low back pain address the patient's pain experience and its assessment 
during initial encounters. 
Methods: Six consenting outpatients with low back pain and two physiothera-
pists (novice and expert) were videotaped during three initial treatment sessi-
ons. Conversation analysis was chosen as a method to help describe actual inter-
action. This approach provides an understanding of how sequences of interacti-
on shape the encounter in an institutional setting. The video data were watched 
and sequences related to pain assessment were selected. The focus was on aspects 

as turn-taking interaction, structural organisation and sequence organisation. 
Results: The exploration of pain and its implication on function were key aspects 
of physiotherapist’s investigation. The novice used recipient-designed questions 
and ‘Okay’ as a resource for initiating closure and to shift to a new topic. An eva-
luation framework was strictly followed and the patient interrupted when di-
gression whereas the expert constructed the next question on the basis of the pa-
tient’s discourse. The expert invited the patient to talk by a very open initial ques-
tion “tell me your troubles?”, acknowledged minimally the patient’s description 
(yes, hm hm...) and used gaze and nodding as continuers. Some concerns as for 
example previous ineffective physiotherapy experienced by the patient were not 
fully investigated by the novice. The expert on the other hand was clearly addres-
sing all issues. In order to close down the activity of pain and functional investi-
gation, the expert also summarized his findings including a prognostic assess-
ment of the patient’s problem. It can be argued that this practice of communica-
tion aimed at initiating a fruitful collaboration. In regards to the investigation of 
pain components, the sensory-discriminative components were explored by the 
novice whereas the expert had a more global approach. 
Conclusions: This paper examines the shared effort by patient and therapists du-
ring initial encounters in physiotherapy and describes the complexity of profes-
sionals’ communication skills when evaluating patient's pain experience. It also 
shows some evidence of the novice’s difficulties to listen and grasp the patient’s 
perspective, essential with patients suffering from chronic pain. This implies a 
need to further teach and develop interpersonal communication skills in univer-
sity professional schools. 

53 The responsiveness of the SF-36 in the measurement 
of chronic pain 
F. Angst1; T. Benz1; S. Lehmann1; M.L. Verra2; A. Aeschlimann1 
1Research department, Rehabilitation clinic “RehaClinic”, Bad Zurzach, Switzer-
land; 2Physiotherapy Institute, Inselspital (Bern University Hospital), Bern, Switzer-
land 
Introduction: In rehabilitation of chronic pain, sensitive outcome instruments 
are needed to quantify changes of health and quality of life before and after the-
rapy. We aimed to determine and compare responsiveness, i.e. the sensitivity to 
change of the following tools: Short Form 36 (SF-36), Multidimensional Pain In-
ventory (MPI), Numeric Rating Scale (NRS) for pain, and the cervical version of 
the Northern American Spine Society questionnaire (NASS). 
Methods: The results of two prospective cohort studies before and after a four 
week inpatient interdisciplinary pain management program were summarized 
with a focus on the SF-36. Responsiveness was quantified by the standardized ef-
fect size and the difference of two effect sizes was tested on significance by the 
modified Jacknife test. 
Results: Effect sizes (�Tab. 1) 
Conclusions: The generic, i.e. “unspecific” SF-36 was equally sensitive/responsi-
ve in assessing pain when compared to condition-specific instruments. For the 
measurement of function, the SF-36 was more responsive than the specific ques-
tionnaires. These results are derived from chronic pain condition and might be 
different in acute pain. 
References: (1) Angst et al. BMC Med Res Methodol 2008; 8: 26; (2) Angst et al. 
Clin Rehabil 2011; in press. 
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Pain Function 

SF-36 MPI NRS NASS Signifi-
cance 

SF-36 MPI 

0.72 0.85 – – no 0.41 0.15 

0.72 – 0.62 – no – – 

0.61 – – 0.62 no 0.63 – 

NRS 

– 

– 

– 

NASS 

– 

– 

0.23 

Signifi-
cance 

yes 

– 

yes

Tab. 1 Effect sizes 
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54 Widespread nondermatomal somatosensory deficits 
in chronic pain patients: pain history and psychological 
background 
N. Egloff1; F. Maekert1; S. Stauber1; M. Sabbioni2; M.L. Gander Ferrari1; L. 
Tunklova1; R. von Känel1 

1Department of General Internal Medicine, Division of Psychosomatic Medicine, 
Inselspital, Bern University Hospital, Bern, Switzerland; 2Division of Psychosoma-
tic and Psychotherapeutic Medicine, Lindenhofspital, Bern, Switzerland 
Introduction: Patients with chronic pain disorders often show nondermatomal 
somatosensory deficits (NDSDs) that are considered to be functional. According 
to DSM-IV and ICD-10 functional somatosensory deficits are classified among 
mental disorders (chapter “conversion disorder”). Nevertheless, there are increa-
sing data from quantitative sensory testing (QST) and from neuroimaging stu-
dies which provide evidence for objective findings in NDSDs. Doubts are increa-
sing about a one-sided psychiatric view of these neurofunctional deficits. We ai-
med to better characterize the profile of pain patients with NDSDs. 
Methods: We compared two groups of in-patients all with chronic pain that 
could not be completely and solely explained by a persistent somatic nocicepti-
ve lesion. Ninety suffered from NDSDs whereas 90 did not. The Patients with 
NDSDs all showed widespread somatosensory deficits with hemibody distribu-
tion. The clinical examination included a thorough psychiatric and neurological 
examination. We compared socio-demographic data, clinical symptoms, pain 
history, history of adverse life events, as well as comorbid psychiatric diagnoses 
and medication between the two patient groups. 
Results: Patients with NDSDs had significantly more often a history of an inci-
dent physical trauma (e.g. accidents) (p<0.001). They did not differ in the fre-
quency of comorbid depression, anxiety disorders and medication. Patients with 
NDSDs showed significantly fewer adverse childhood experiences and comorbid 
personality disorder, whereas posttraumatic stress disorder in adulthood was 
more frequent (all p-values < 0.01) (�Tab. 2). 
Discussion: Chronic pain patients with NDSDs do not apparently differ psycho-
logically from those without NDSDs. The history of a prior physical trauma sug-
gests pain disorders of a reactive nature, similar as in complex regional pain syn-
dromes (CRPS). Terms like „hysteric“ or „conversive“ should not be applied to 
patients with chronic pain and NDSDs any longer. 

55 Wie ist die Qualität des Schmerzmanagements im 
Akutspital? 
A. Dobrin Schippers 
Verein Outcome Zürich 
Einleitung: Die Wichtigkeit und Komplexität des Schmerzmanagements im Spi-
tal hat vielerorts zur Einführung gezielter Konzepte geführt. Um deren Wirk-
samkeit zu evaluieren und Optimierungspotenzial zu erkennen wurde durch 
den Verein Outcome in Zürich eine Ergebnismessung entwickelt. 
Methoden: Nach Literaturrecherche zu geeigneten Indikatoren und bereits be-
stehenden Erhebungsinstrumenten wurde eine erste Auswahl getroffen. In Zu-
sammenarbeit mit Experten aus der klinischen Praxis wurden die Qualitätskri-
terien und -indikatoren, die Messinstrumente sowie die Messorganisation ent-
wickelt. Der Patientenfragebogen wurde aus Anteilen von bereits bestehenden 
Instrumenten und einigen neu formulierten Fragen konstruiert , , , . Die paral-
lel laufende klinische Datenerhebung beinhaltet demografische sowie relevante 
Patientenmerkmale zur Erkrankung, chirurgischen Interventionen, Informatio-
nen zur Schmerzsituation und -therapie. Wissensdefizite & unangepasste Hal-
tungen bei Pflegenden und Ärzten gelten als Barrieren eines effektiven Schmerz-
managements. Um eventuelle Defizite zu identifizieren, wird bei der Messung ei-
ne Mitarbeiterbefragung mit einem bereits bestehenden Instrument durch-
geführt. 
Ergebnisse: Die Daten liefern Hinweise zur Qualität des Schmerzmanagements 
in Schweizer Spitälern. So können z. B. Aussagen zum postoperativen Schmerz-
management und zur Schmerzintensität bei Austritt dargestellt werden. Die Zu-
friedenheit der Patienten mit der Schmerzbehandlung, Wartezeiten auf 
Schmerzmedikamente sowie der erlebte Umgang durch die Pflegenden und Ärz-
te sind wichtige Indikatoren. Es ist möglich, die Ergebnisse der Patientenbefra-
gung für spezifische Gruppen, wie z. B. Patienten mit chronischen Schmerzen 
oder eines spezifischen Fachbereiches genauer zu analysieren. Mit den Ergebnis-
sen der Mitarbeiterbefragung konnten Bereiche, in welchen Defizite vorhanden 
waren, identifiziert werden. Die Entwicklung gezielter Weiterbildungsangebote 
wird erleichtert. Die Daten aus der Pilotmessung wurden auf ihre psychometri-
sche Güte untersucht. 
Schlussfolgerungen: Ungenügend behandelte Schmerzen führen nicht nur zu 
unnötigem Leiden, sondern auch zu ökonomischen Auswirkungen, wie Verlän-

Variables entered Step 1  Step 2 Step 3 

Socio-demographic Data 

Age .979 (.953–1.006) .993 (.963–1.024) .996 (.965–1.029) 

Gender .649 (.351–1.201) .623 (.320–1.211) .730 (.356–1.496) 

Migration 2.819 (1.367–5.811) 1.834 (.823–4.089) 1.254 (.504–3.115) 

History 

History of prior physical trauma  3.825 (1.916–7.635)  3.773 (1.779–8.000) 

History of adverse childhood expe-
rience 

 .334 (.169–.662) .281 (.135–.584) 

Concomitant psychiatric diagnoses 

Depression   .642 (.254–1.624) 

Anxiety disorders   .623 (.274–1.415) 

Posttraumatic stress disorder   1.781 (.688–4.611) 

Personality disorder   .104 (.026–.412) 

Model statistics R2=.082* R2=.247*** R2=.357** 

The table shows the Odd´s ratios with corresponding Conficence Intervals; *p<.05, **p<.01, ***p<.001 
Migration and History of prior physical trauma are positively predictive for nondermatomal somatosenso-
ry deficits (NDSDs) in patients with chronic pain disorders. Adverse Childhood Experience and Personality 
disorder are positively predictive for the control group with chronic pain disorders without NDSDs.

Tab. 2  
Logistic linear regression analysis
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gerung der Spitalaufenthalte als Folge von Komplikationen oder zur Chronifi-
zierung von Schmerzen. Die Entwicklung von geeigneten Instrumenten zur 
Qualitätsoptimierung für den sensiblen Bereich des Schmerzmanagements ist 
demzufolge von großer Bedeutung. Erfahrungen in bisher 14 Spitälern zeigen ei-
ne gute Praktikabilität sowie spannende Ergebnisse mit Hinweisen auf Optimie-
rungspotenzial. 

 SKG  

56 High prevalence of headache syndromes in chronic 
pain patients 
G. Landmann1; P. Sàndor2; W. Schleinzer1 
1Centre for Pain Medicine, Nottwil, Switzerland; 2Cantonal hospital, Baden, Swit-
zerland 
Introduction: The estimated prevalence of chronic pain in Switzerland is 16% in 
the general population. Current data estimate the prevalence of headache in Eu-
rope as: migraine 15%, tension type headache 62,6%, chronic headache 3,3% 
and medication overuse headache 1–2%. We investigated the prevalence of 
headaches in patients who were referred for pain to our tertiary care pain centre. 
Methods: Within a 12 month period (Mai 2009 to April 2010) all patients newly 
admitted to our pain clinic who complained about headache were seen by a 
headache experienced neurologist, underwent a standardized pain and headache 
interview and a complete neurological examination. The headache diagnoses 
were established according to the criteria of the International Headache Society 
(ICHD-II). In addition questionnaires were used to assess pain severity (von 
Korff), pain chronicity (MPSS), psychological distress (Hospital Anxiety and 
Depression Scale, HADS) as well health-related quality of life (SF-12). 
Results: 769 patients were newly admitted for any type of pain problem. 18,3% 
(n=141) reported headache as a relevant pain syndrome. In the pain patient 
group the prevalence of headaches was 7,6% for migraine, 3,6% for non chronic 
tension type headache, 3,5% for chronic tension type headache and 4,8% for 
medication overuse headache. Within the headache group the diagnoses were: 
migraine 41,8%, non chronic tension type headache 19,9%, chronic tension ty-
pe headache 19,1% and medication overuse headache 26,2%. According to SF12 
quality of life was low (mean physical score 31,1,SD 9,0; mean psychological 
score 38,1, SD 10,5). 81,4% of patients showed pain severity (von Korff) stadium 

III and IV. 62,8% of patients had suspect or or abnormal HADS depression sub-
scores. 
Conclusions: We conclude that the prevalence of headache in 18,3% of the pa-
tients in our cohort of chronic pain patients represents an important comoribi-
dity. Our data suggest that all pain patients should carefully be screened for head-
aches as well as all headache patients should be screened for addition pain syn-
dromes. Our findings might have diagnostic and therapeutic implications, but 
this need to be confirmed. 

57 Orthostatic headache with tachycardia 
J. Mathys; I. Beiser; A. M. Humm 
Inselspital, Bern, Switzerland 
Orthostatic headache is most often a symptom of low cerebrospinal fluid (CSF) 
pressure. CSF hypotension can result from a traumatic (e. g. lumbar puncture or 
spinal anesthesia) or a spontaneous CSF leak. Rarely, there are orthostatic head-
aches without CSF leak, as will be illustrated by the following case report. A 17 ye-
ar old male patient presented with a history of orthostatic headache (only pre-
sent in the upright position) for several months. Occasionally it was associated 
with dizziness. There was no preceding infection or trauma. The orthostatic 
headache became so severe, that the patient had to give up his work as a mecha-
nic. The diagnostic investigations with MRI (including gadolinium enhanced 
images) of the head and spine revealed no signs of an intracranial hypotension or 
a CSF leak. Lumbar puncture (with an atraumatic needle) showed a normal CSF 
opening pressure of 180 mm H20. In standing position, a significant raise of the 
heart rate (> 30 bpm) without fall of the blood pressure occurred together with 
bilateral, pressure-like headache. A diagnosis of postural tachycardia syndrome 
(PoTS) was made. Its cause remained unknown. Treatment with increase of fluid 
and salt intake, elastic compression stockings and regular exercise was successful. 
PoTS is a partial dysautonomia (most commonly a partial autonomic auto-
immune neuropathy). PoTS mainly affects young people and often evolves after 
viral infections, also after trauma or operations. Dysfunctional vascular regula-
tion in the legs results in an abnormal venous pooling in the lower body while 
upright. The reduced venous backflow to the heart leads to a central hypovole-
mia. Orthostatic headache can be the presenting symptom of a PoTS. Other 
common complaints include dizziness, nausea, palpitations, general weakness 
and exercise intolerance. The treatment aims at correcting the central hypovole-
mia and reconditioning the cardiovascular system. 
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