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1 - Brain Tumors - general

Endoscopic assisted eyebrow approach for the surgical
treatment of intracranial tumors
R. Gazzeri1, Y. Nishiyama2, C. Teo3
1san giovanni addolorata hospital, Roma, Italy, 2fujita
health university school of medicine, Toyoake, Japan,
3Prince of Wales Private Hospital, Sydney, NSW, Australia

Introduction. The keyhole eyebrow craniotomy provides
acces to lesions located in the anterior cranial fossa and
sellar/parasellar region.

Aim. This study was performed to document the use of
endoscopy during eyebrow approach for the management
of extra and intra axial tumor removal.

Material and methods. This technique was performed
by the senior author on 97 consecutive patients in the
last 5 years in Prince of Wales Private Hospital in
Sydney. Results. Intra-axial pathology ranged from JPA to
metastases while extra-axial lesions included meningio-
mas, craniopharingiomas, dermoid tumors, etc.

Conclusion. This approach decreases brain manipulation,
minimizing morbidity: the use of endoscope allows better
observation of regional anatomic features because of its
ability to "look around the corners".

Abstract: 295

4 - Glioma - innovative strategies

Brain networks subserving language functions. lessons
from fiber dissection, diffusion tensor Imaging-MR
and subcortical brain mapping during awake surgery
C. Brogna1, J. Martino2, A. Marongiu1, L. Pescatori1, A.
D'Elia1, C. Andreoli3, C. Di Biase3, S. Sollaku3, G.F.
Gualdi3, F. Pedace4, M. Salvati1, H. Duffau5, A. Santoro1,
R. Delfini1
1Neuroscience-Neurosurgery, Sapienza - University of
Rome, Rome, Italy, 2Department of Neurological Surgery,
Hospital Universitario Marqués de Valdecilla and Instituto

de Formación e Investigación Marqués de Valdecilla
(IFIMAV)., Santander, Spain, 3Radiology DEA, 4Neuro-
science-Neurophysiology, Sapienza - University of Rome,
Rome, Italy, 5Department of Neurosurgery, Hospital Gui
de Chauliac, CHU de Montpellier, Montpellier, France

Introduction. The authors sought to investigate the three-
dimensional structure of the white matter pathways of the
human brain by means of the fiber-dissection technique,
diffusion-tensor magnetic resonance imaging (DT-MRI) and
intraoperative direct mapping during awake surgeries for
intrinsic supratentorial tumors.

Materials and methods. 60 formalin-fixed human
hemispheres were dissected using Klingler's fiber dissec-
tion method, in order to detect the three-dimensional
architectural anatomy of association and projection fibers.
250 patients with supratentorial cerebral gliomas and 6
healthy volunteers were studied pre and postoperatively
using DT-MRI. The ROIs (regions of interest) were
chosen according to the results of white matter fiber
dissection. Results of intraoperative direct subcortical
stimulation of white matter fibers during 250 awake
surgeries for resection of supratentorial gliomas in high
eloquent regions were compared to postoperative trac-
tography for anatomo-functional correlation of white
fibers.

Results. In all specimens the subcomponents of the
superior longitudinal fasciculus, the inferior fronto-
occipital and uncinate fasciculi, the inferior longitudinal
fasciculus, the optic radiations, the subcallosal fasciculus
and internal capsule were identified. A precise tractog-
raphy was possible due to the correct position of the ROI
according to the fiber dissection. All responses obtained
during subcortical mapping of language functions were
correlated postoperatively with tractographic anatomy. A
model of language networks subserving language func-
tion has been drawn.

Conclusion. The fiber-dissection, DT-MRI techniques
and intraoperative subcortical mapping during awake
surgery are reciprocally enriched in their application to
the study of the complex intrinsic anatomo-functional
architecture of brain networks subserving higher order
functions.
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5 - Midline intracranial tumours

Expanded endoscopic surgery for craniopharyngiomas
M. Koutourousiou1, M.J. Tormenti1, A. Paluzzi1, J.C.
Fernandez-Miranda1, C.H. Snyderman2, P.A. Gardner1
1Neurosurgery, 2Otolaryngology, University of Pittsburgh
School of Medicine, Pittsburgh, PA, USA

Objective. The optimal treatment of craniopharyngio-
mas remains a dilemma in neurosurgery. Recently,
endoscopic endonasal approaches (EEA) have been used
with good results.

Methods. From June 1999 to January 2011, fifty five
patients underwent an EEA for the resection of craniophar-
yngiomas at the University of Pittsburgh Medical Center.

Results. Forty two patients presented with primary
craniopharyngiomas and 13 with recurrent. The median
age was 43 years (range 4–79). Total or near total (>95% of
tumor) resection was achieved in 36 cases (66.6%), subtotal
(>80%) in 14 (26%) and partial in 4 (7.4%). Among
patients who presented with pituitary insufficiency, pituitary
function remained unchanged in 23 (65.7%), improved in 3
(8.6%) and worsened in 9 (25.7%). In patients with normal
pituitary function, new pituitary deficit occurred in 10
(58.8%). Sixteen patients presented with diabetes insipidus
(DI) and 13 (33.3%) developed DI postoperatively. Thirty
eight patients presented with impaired vision; in 32 (84.4%)
vision was improved or even normalized after surgery, in 5
remained unchanged and it was temporarily worsened in 1.
Another patient without visual problems preoperatively
showed temporary visual deterioration. The mean follow-up
was 27 months (range 1–94). Recurrence after EEA
occurred in 18 patients (32.7%) and they were treated with
repeated surgery (n=10) or radiosurgery (n=2). Cerebro-
spinal fluid leakage occurred in 14 patients (25.4%) which
were treated with surgical reexploration (n=12) or lumbar
drainage alone (n=2). Meningitis developed in 2 cases.
There was no operative mortality.

Conclusion. EEA for the treatment of craniopharyngio-
mas provides acceptable results, comparable to traditional
craniotomies.

Abstract: 1155

5 - Midline intracranial tumours

Microsurgical treatment of solid hemangioblastomas
in medulla oblongata
Z. liwei, zhang junting ,Wu zhen, Wang zhongcheng
Neruosurgery, Beijing Tiantan Hospital affiliated to Capital
Medical University, Beijing, China

Objective. To analyze the surgical outcome and treatment
strategies of solid hemangioblastomas in medulla oblonga-
taPatient and methods: We retrospectively reviewed all the
patients operated in our brainstem word between Mar 2005
and Sep.2010. Pre-operative magnetic resonance imaging
(MRI)and digital subtraction angiography was performed in
all 48 patients.McCormick classification was used to assess
neurological status and functional outcome.Results Fifty-
two surgical procedures have been performed on 48
patients (27 females and 21 males, mean age of 43.6
years). Nineteen (39.5%) patients had VonHippel Lindau
(VHL) disease history.Fourty-eight tumours could be
resected completely. Two patients died within 8–10 weeks
after surgery from severe aspiration pneumonia complica-
tions. Persistent new neurological deficits involve requiring
tracheostomy and relevant impairment of swallowing
occurred in five patients. 22 patients underwent intervening
prior to the surgical procedure.Solid haemangioblastomas
represent surgical challenge due to their arteriovenous
vascularisation and their frequent location in eloquent
areas. At the end of the follow-up period (mean 59 months)
75%(36/48) of patients were stabilized, while the condition
of 18.75%(9/48) was improved and of 4.16%(2/48)
worsened.Conclusion Our results confirmed that surgery
remains a safe and effective treatment for medulla oblon-
gata hemangioblastoma. Pre-operative embolization is a
helpful and safe procedure that reduces blood loss and
allows total tumour resection. Circumferential dissection
with devascularization and en bloc removal yields good
functional results.

Abstract: 772

5 - Midline intracranial tumours

Stereotactic brachytherapy with 125Iodine-seeds (SBT)
for treatment of inoperable low grade gliomas
in children: long-term outcome of 147 patients
M. Ruge1, T. Simon2, B. Suchorska3, R. Lehrke4, C.
Hamisch5, M. Maarouf5, H. Treuer1, F. Berthold2, V.
Sturm5, J. Voges6
1Department for Stereotactic and Functional Neurosurgery,
2Department of Paediatric Haematology and Oncology,
University of Cologne, Cologne, 3Department of Neurosur-
gery, University Munich, Munich, 4Department of Stereo-
tactic Neurosurgery, St. Barbara Hospital Hamm, Hamm,
5Department of Stereotaxy and Functional Neurosurgery,
University Hospital of Cologne, Cologne, 6Department of
Stereotactic Neurosurgery, University of Magdeburg, Mag-
deburg, Germany

Objective. Resection is widely considered as gold
standard for treatment of Low Grade Gliomas WHO°I&II
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(LGG) in childhood. However, approximately half of these
patients are inoperable due to tumour localization in highly
eloquent brain areas. Scarce reports have suggested stereo-
tactic brachytherapy (SBT) as safe and effective local
treatment alternative. This single-centre study reports long-
term outcome after SBT in one of the largest reported series.

Methods. All paediatric patients treated in our institution
with SBT (125Iodine-seeds, permanent implantation, surface
dose 50-65Gy) for LGG with follow-up >6months were
included. Clinical-and radiological outcome, time to pro-
gression and overall survival were evaluated. Prognostic
factors (age/gender/Karnofsky Performance Status (KPS)/
tumor volume/histology) for survival and disease progres-
sion were investigated. For statistical analysis Kaplan-
Meier estimates, Log-rank and χ2 - test were used.

Results. 147 patients underwent SBT(1992–2009). There
was no procedure related mortality. 30-day morbidity was
transient and low (5.4%). Survival rates at 5-and 10years
were 93%, and 82%, respectively, with no significant
difference between WHO°I&II (median follow-up 67.1±
57.7months). 21/147 patients (14,3%) presented with tumor
relapse; 11 died after multimodal treatment for malignant
transformation. The remaining 126 patients revealed com-
plete response in 27.8%, partial response in 34.9% and
stable disease 33.3%. Neurological status improved in
57.8% or remained stable in 23.0%. The variables age,
gender, KPS and histology had no significant impact on the
endpoints of the study. Only tumor volume >15ml showed
significantly higher rates of tumor recurrence(p<0.05).

Conclusion. We demonstrate that SBT represents a
safe, minimal invasive and highly effective local treat-
ment option for pediatric patients with inoperable
LGGWHO°I&II.

Abstract: 1288

5 - Midline intracranial tumours

Frontobasal interhemispheric trans-lamina terminalis
approach for large suprasellar third ventricle lesions.
Indications and limits.
F. Tuniz, G. Toniato, M. Skrap
Neurosurgery, Azienda Ospedaliero Universitaria di Udine,
Udine, Italy

Introduction. Removing tumors protruding from the
sellar-suprasellar region to the third or lateral ventricle
present a particolar difficulty, with a risk of producing
damage to the optic pathways and the hypothalamus.

Aim. The purpose of this abstract is to report the
usefulness of frontobasal interhemispheric trans lamina
terminalis approach to treat such challenging lesions and
to underline indications and limits of this approach.

Methods. 16 patients were surgically treated for large
lesions (> 3 cm) extending outside the sellar-suprasellar
region and to the third ventricle, or pure intraventricular
lesions. All the patients were operated by the fronto basal
interhemispheric trans lamina terminalis approach. Median
follow up of 18 months.

Results. Gross total resection was achieved in all cases.
No major complications were observed except in one case
we reported a trantient opthalmoplegia and blindness in one
eye, probably due to a stroke of the retinic artery not related
to the operation. All patients returned to a normal life. 4
cases of diabetes insipidus controlled with DDAVP.

Conclusions. In our experience, the fronto-basal inter-
hemispheric approach, through a small craniotomy window,
is a valid choice for the removal of large third ventricular
lesions. This approach provides a good view of the
structures of the infundibulohypophyseal axis and tends
not to require strong retraction of the frontal lobes.

Using this approach tumors can be removed without
significant sequelae related to surgical technique due to
easy preservation of the pituitary stalk, hypothalamic
structures, and perforators.

Abstract: 1303

5 - Midline intracranial tumours

Surgical management of gyrus cinguli tumors
A. Talacchi, A. Biroli, A. Hasanbelliu, M. Gerosa
Institute of Neurosurgery - Department of Neuroscience,
University of Verona, Verona, Italy

Aims. Tumors of the gyrus cinguli are deep-seated and
may require a variety of surgical options. We focused on
these tumors to evaluate different approaches and indica-
tions through a review of our experience.

Methods. We report our experience over a 5-year period
aimed at highlighting tumor characteristics, surgical steps,
critical aspects and prognostic factors.

Results. We operated on 75 patients with gliomas, 38
anterior to the rolandic veins, 37 posterior. The anterior
approaches include unilateral interhemispheric or com-
bined: bilateral interhemispheric, unilateral plus superior
frontal gyrectomy or polectomy. The posterior approaches
were always unilateral interhemispheric. Comparing varia-
bles to find out the prognostic predictors for anterior
tumors, the only significant association we found was
between tumor location (perigenual) and bilateral extension
(P<.01). Gross total removal was achieved in 28 cases
(66%) and was significantly associated with combined
approaches (77% vs 50%, P<.05). Persistent neurological
morbidity (motor deficit) was found in 3 patients (8%). As
regards posterior tumors, tumor size and extension were
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significantly associated with the degree of tumor removal.
Total removal was achieved in 25 patients (65%), while 4
patients (10%) had persistent morbidity (visual or motor
deficits). Occurrence of local and systemic complications
was negligible.

Conclusions. The choice of a combined approach to
anterior gyrus cinguli tumors is critical to improving the
quality of resection in selected cases. We recommend a
combined approach in the surgical treatment of large tumors
of the perigenual area. Posterior gyrus cinguli tumors can
be safely approached via the interhemispheric route.

Abstract: 305

6 - Neuroimaging

A novel diffusion tensor MR based approach to evaluate
structural features of low grade gliomas
M. Riva1, A. Castellano2, G. Casaceli1, E. Fava1, A.
Falini3, L. Bello1
1Neurochirurgia, Università degli Studi di Milano and
Istituto Clinico Humanitas, Rozzano, 2Neuroradiologia
and CERMAC, Istituto Scientifico San Raffaele, Milan,
3Neuroradiologia and CERMAC, Istituto Scientifico San
Raffaele, Milano, Italy

Aims of the study is to evaluate a new segmentation
technique based on diffusion tensor decomposition into an
isotropic (p) and an anisotropic component (q) to characterize
the structural heterogeneity of low-grade-gliomas (LGGs),
and to correlate the results of segmentation with histopatho-
logical findings from image-guided tumor biopsies.

p and q maps were obtained from diffusion-tensor-
acquisitions in 50 patients with primary LGGs. They were
fused with DTI-FT reconstruction and volumetric FLAIR
and post-GdT1-weigthed images, loaded into the neuro-
navigation system, to be available intraoperatively.

p map depicted a tumor area larger than that detected in
FLAIR images. The tumor ROI on q maps was located
inside the area depicted on p maps, and occasionally two or
more q areas were obtained. The structural heterogeneity of
p and q maps did not match with the degree of
heterogeneity shown by FLAIR images, or with areas of
contrast enhancement. Samples taken in p areas always
revealed the presence of a LGG; samples in p areas located
externally to the border depicted in FLAIR images and
within p maps, were infiltrative areas of LGG; Samples
external to p areas was normal brain parenchyma; Samples
in q areas showed regions of highly compacted tumor cells,
and in tumors in which p and q maps did not match, the
area of q maps showed foci of anaplasia.

p and q maps better correlate with the degree of LGG
heterogeneity than conventional MR images; this data has

potential clinical implication for sampling for histological
and molecular diagnosis

Abstract: 996

6 - Neuroimaging

The preoperative and intraoperative use of diffusion
tensor imaging-fiber tracking images of the corticospinal
tract
A. Zolal, M. Sames, A. Hejcl, P. Vachata, R. Bartos
Department of Neurosurgery, JE Purkyne University and
Masaryk Hospital, Usti nad Labem, Czech Republic

Aim. The aim of this study was to evaluate the use of
DTI-FT images of the coricospinal tract in preoperative
planning and intraoperative visualisation in intrinsic brain
tumor surgery.

Methods. 67 surgical cases were included in this study.
This included 64 patients; three cases represent a repeat
DTI-FT for recurrent tumor surgery.
Intraoperatively, electrophysiological methods (transcra-
nial MEP monitoring or direct subcortical stimulation -
DES) were used in 36 cases for comparison with DTI-
FT. The correlation of the DTI-FT images of the CST
was evaluated. The tract-stimulation site distance was
determined as tumor border - tract distance from
preoperative MRI scan+tumor residue thickness on
postoperative scan.

Results. In 19 of the 36 cases, electrophysiological
response of the motor system was elicited during surgery.
The median tract - stimulation site distance was 3 mm
(range 0–8) for this group. In 17 cases, no response could
be elicited, and the median tract - stimulation site distance
was 9.5 mm (range 2–19).

Conclusion. The images of the corticospinal tracts
gained with DTI-FT are accurate and verifiable by
electrophysiological methods. DTI can be used to deter-
mine the need to monitor resection using DES or MEP.

This work was supported by the Internal Grant Agency
of the Czech Ministry of Health: NS 10478-3/2009

Abstract: 1491

6 - Neuroimaging

Microstructural neural changes in Trigeminal Neuralgia
(TN) detected by Diffusion Tensor Imaging (DTI):
correlation with intra-operative findings and clinical
implications
J. Mehrkens1, M. Kunz1, N. Thon1, J. Linn2, M.
Holtmannspötter2, H. Brückmann2, J.-C. Tonn1, J. Lutz2
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1Neurosurgery, 2Neuroradiology, Ludwig-Maximilians-
University Munich, Munich, Germany

Objective. We aimed to pre-operatively evaluate the
microstructural changes of the trigeminal nerves in patients
with typical TN due to neurovascular compression (NVC)
by diffusion tensor imaging (DTI).

Methods. 50 patients (mean age 53.3 years) with typical
TN were included. A single shot DTI-EPI-sequence along
15 different diffusion directions (3.0 T MR scanner (Signa
HDx, GE, USA)) was acquired along with a 0.6mm
isotropic three-dimensional fast imaging employing steady
state acquisition sequence (3D-FIESTA) for anatomic
correlation. Fractional anisotropy (FA) and apparent diffu-
sion coefficient (ADC) were correlated with intra-operative
and clinical findings.

Results. Identification of the trigeminal nerves was
significantly improved by co-registration with the 3D-
FIESTA sequence. FAwas significantly (p<0.005) lower on
the affected side (mean 0.28, contralateral side mean 0.49).
ADC was higher on the ipsilateral side compared with the
contralateral side (not significant). In 45/50 cases (90%),
image-analysis showed NVC-features, that were congruent
with surgical findings. In 3/5 patients, which did not show
NVC on MRI, no NVC was found intra-operatively, resulting
in 2 false-negative cases. All patients were free from TN
directly post-op and on first follow-up at 3 months.

Conclusion. Pre-operative DTI, co-registered with a
high-resolution 3D-FIESTA, allows the identification and
quantification of microstructural changes due to vascular
compression of the affected nerve in patients with typical
TN with high sensitivity and specificity. This could
facilitate therapeutic decisions in patients with clinical
evidence of TN and allow for estimation of the probability
of success-rate of microvascular decompression on an
objective anatomical and “functional” basis.

Abstract: 1608

6 - Neuroimaging

Evaluation of high-quality 3D brain surface visualization
for preoperative planning and intraoperative orientation
in brain tumor surgery
A. Mert1, S. Wolfsberger1, G. Widhalm1, A. Woehrer2, D.
Prayer3, E. Knosp1
1Neurosurgery, 2Neurology, 3Radiology, Medical University -
Vienna, Vienna, Austria

Objective. To evaluate the advantages of high-quality
three-dimensional (3D) brain surface visualization (BSV)
over conventional two-dimensional (2D) magnetic reso-
nance images (MRI) for preoperative planning and intra-
operative guidance.

Methods. 3D-BSV was performed in 60 cases (47
gliomas, 5 cavernomas, 5 meningiomas and 3 metastases).
The anatomical surface information of T1-weighted MRI
was used for brain surface reconstruction, diffusion-weighted
MRI was used for brain volume extraction. Postprocessing
of MRI was performed on a PC-based workstation running
the StealthViz® surgical planning software (Medtronic,
USA). To assess the value of 3D-BSV for preoperative
planning, we created a multiple-choice-test for exact lesion
localization and identification of gyral and sulcal anatomy.
The test consisted of 20 cases and was conducted with 10
neurosurgical residents, once with standard 2D images in all
3 planes and then with 3D brain surface models. Median
time and number of correct answers was compared between
the 2D and 3D methods. The value of 3D-BSV for
intraoperative orientation was determined by topographical
correlation of superficial veins and sulci, which could be
observed in the 3D brain models and intraoperative images.

Results. The comparison between the 2D/3D multiple-
choice-test showed a significantly higher number of correct
answers (p=0.001, Chi2-test) in the 3D test, while being
significantly less time-consuming (p<0.001, Chi2-test). Intra-
operatively, a significant topographical correlation was found.

Conclusion. 3D-BSV is a clinically reliable tool for
preoperative planning, exact lesion localization and intra-
operative guidance in brain tumor surgery especially in
eloquent areas. Further, it may be an excellent tool for
teaching and training.

Abstract: 125

7 - Neuronavigation

Diffusion tensor imaging fiber tracking using navigated
brain stimulation
S.M. Krieg, N. Buchmann, J. Gempt, E. Shiban, B. Meyer,
F. Ringel
Neurochirurgische Klinik und Poliklinik, Klinikum rechts
der Isar, Munich, Germany

Background. For preoperative mapping of the central
region, navigated brain stimulation (NBS) is an upcoming
technique. However, little is known about further ways of
use in neurosurgery.

Objective. We evaluated the usefulness of fiber
tracking of the corticospinal tract (CST) based on NBS
compared to conventional characterization of the rolandic
seed region.

Methods. We examined 30 patients with tumors in or
close to the CST using NBS with the Nexstim eXimia
system. Navigated transcranial magnetic stimulation was
performed for motor cortex mapping and fiber tracking was
done by three different investigators using BrainLAB
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iPlan® Cranial 3.0.1 at two different time points. Number
of fibers, tract volume, additional tracts, and proximity of
the tracts to the tumor were compared.

Results. Intra- and interobserver differences were evalu-
ated. Number of fibers (916.0±986.0 vs. 1297.9±1278.7),
tract volume (18.3±14.0 cm3 vs. 23.0±15.3 cm3), and
additional tracts (0.33 ±0.47 vs. 0.57±0.50) were higher
when using standard rolandic seed regions, whereas
proximity of the CST to the tumor did not differ between
groups. Moreover, interobserver variability in NBS based
fiber tracking is smaller compared to conventional fiber
tracking.

Conclusion. There are differences between conventional
as well as NBS aided DTI fiber tracking in the examined
properties and NBS aided DTI fiber tracking is an advance
towards further standardization of DTI fiber tracking. But if
these resulting differences lead to better operative results
has to be evaluated in the future.

Abstract: 802

7 - Neuronavigation

IMAGE-guided surgery : where are we now?
L. Benvenuti, N. Desogus, R.S. Gagliardi
Neurosurgery, Livorno City Hospital, Livorno, Italy

Objective. The goal of this study was to compare the
calculated accuracy and the true surgical accuracy of a
magnetic and an optical tracking system at surgical
registration and during surgery.

Methods. Two commercially available frameless stereo-
tactic systems were used simultaneously in 22 neurosurgi-
cal procedures: the StealthStation 7 (Medtronic SNT,
Louisville, CO) using magnetic field referencing and
tracking and the StealthStation (Medtronic SNT, Louisville,
CO) using optical referencing and tracking. Registration
was performed for each of the systems using anatomic
landmarks, tracer method or a combination of the above.
Preoperative imaging consisted of volumetric computed
tomography, magnetic resonance imaging, or both. Calcu-
lated accuracy was given by each of the systems as the root
mean square after registration. Surgical accuracy was
assessed by comparing the anatomic accuracy of each
system with a number of recognizable intraoperative
anatomic landmarks

Results. Calculated accuracy (root mean square) was
1.4±0.6 mm using the magnetic system and 1.4±0.8 mm
using the optical tracking system. True surgical accuracy
was considered good (3 mm or less) in both systems in
21 of 22 patients. In one patient, the optical system
failed doing to the movement of the reference cranial
arch after patient's draping.

Conclusion. Magnetic referencing and tracking was
found to be comparable with optical tracking both with
regard to calculated and true surgical accuracy. Interfer-
ence from metal objects in the magnetic field was seen
rarely and never prevent the performance of the surgical
procedure.

Abstract: 818

7 - Neuronavigation

Subcortical stimulation and afterdischarge - its application
during navigated tailored tumor removal near
or in eloquent areas of brain
T. Galanda1, J. Bullova2, J. Mistinova2, M. Kluzova2, M.
Galanda1
1Department of Neurosurgery, 2Roosevelt University Hos-
pital, Banska Bystrica, Slovak Republic

Objective. Radical resection of primary tumors local-
ized within or near eloquent areas of brain can improved
survival of patients but there is potential risk for
permanent neurological deficit. The direct electrical
stimulation applied during subcortical resection in critical
areas detects functionally important structure. Tailored
craniotomy limits the cortical exposure. Evoked after-
discharge can help set proper parameters for effective
subcortical stimulation.

Methods. Intraoperative direct electrical stimulation
was performed in 189 patients (44 LGG, 85 HGG) who
underwent surgery in our institution between Jan 1996 and
Dec 2010 for lesion located within or near eloquent areas
of brain. For mapping and monitoring were selected
individual parameters of continual and later also short-
train stimulation, in special cases (not available eloquent
cortex in small tailored craniotomy) according the level
of current which generates afterdischarge. Stimulation
was delivered by specially designed probes, particularly
useful for subcortical stimulation and resection of tumor
simultaneously, integrated in fibertracking-guided neuro-
navigation.

Results. Intraoperative navigation allows perform tai-
lored craniotomy and navigate probe during resection of
tumor, but results of stimulation are crucial to define
boundaries where resection was completed. In 34%
patients was observed temporary postoperative neurolog-
ical deficit, which improved within 3 months in 93% of
them.

Conclusion. Presented technique allows also in small
tailored craniotomy maximize subcortical tumor removal in
the vicinity of functionally critical structures while
decreases the risk of permanent postoperative neurological
deficit.
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7 - Neuronavigation

Integration of functional tools in 3D intra-operative
ultrasound in neurosurgery
N. Foroglou1, A. Hatzisotiriou2, D. Paraskevopoulos1, E.
Tsatsali3, I. Magras1, I. Patsalas1, K. Polyzoidis1, P. Selviaridis1
1Department of Neurosurgery, AHEPA University Hospital,
Aristotle University Thessaloniki, Greece, Thessaloniki,
2Department of Neurosurgery, Clinic Agios Loukas, The-
ssaloníki, 3MRI Department, Asclepios Diagnostic Center,
Thessaloniki, Greece

Objectives. The aim is to analyze our experience from
the use of 3D ultrasound imaging during cranial and spinal
procedures and the integration of functional tools.

Methods. During a study period of 3 years we selectively
used 3D-ultrasound for navigation and intra-operative imaging.
For brain lesions a standard preoperative MRI (1,5T) acquired
for navigational purposes was co-registered with a 3D-
ultrasound scan (Sonowand IIS). For spinal lesions only 3D-
ultrasound was acquired during surgery. Functional MR
sequences and DTI were acquired for eloquent areas lesions
and coregistreted with structural 3D MR and US. Data was
documented prospectively and analyzed in retrospect from
patient files. Variables studied included, histology, size and
location of lesion, patient positioning, type of craniotomy,
quality of intra-operative imaging, degree of resection and
neurological outcome.

Results. A total of 143 elective surgeries were
performed, for a wide spectrum of pathological condi-
tions, mostly neoplastic. Most procedures were supra-
tentorial, followed by infratentorial and spinal. In six
cases, real time imaging was used for surgical tools
guidance. Postoperative imaging correlated well with
final intra operative imaging considering the degree of
resection. The integration of functional tools (fMRI, DTI)
was implemented in 10 patients with supratentorial
tumors in eloquent areas and controlled with neurophys-
iology. Surgeons evaluated the intra-operative visualiza-
tion of functional imaging as extremely helpful.
Accuracy tests were not performed.

Conclusions. 3D-ultrasound is a safe and useful tool
combining neuronavigation and intraoperative imaging and
functional imaging can be accurately integrated.

Abstract: 1633

8 - Meningiomas

Meningiomas and Thromboembolic Events: results of a
post-operative systematic screening in a series of 226 cases

G. Carrabba1, M. Riva1, V. Conte2, A. Artoni3, M. Pluderi1,
I. Martinelli3, S.M. Gaini4,5
1Neurosurgery, 2NeuroICU, 3Internal Medicine - Centre for
Haemostasis and Thrombosis, Fondazione IRCCS Ca'
Granda Ospedale Maggiore Policlinico, Milan, 4Neurosur-
gery, Fondazione IRCCS Ca' Granda Ospedale Maggiore
Policlinico, Milan`, 5University of Milan, Milan, Italy

Introduction. Meningiomas carry a high risk of post-
operative thromboembolic phenomena (TEP). We applied a
systematic post-operative protocol to all patients operated
for meningioma in order to have an early diagnosis of the
thromboembolism. In this work, we retrospectively
reviewed the results of this post-operative screening
protocol in a series of 226 patients.

Patients and methods. Two-hundred-twenty-six patients
(Age 61±13 years, range 27–86) underwent surgery for
meningioma removal. Seven percent of patients were
affected by spinal meningiomas, while 93% were intracra-
nial. Tumor histology was as follows: 86%, 13% and 1% of
WHO grade I, II, and III, respectively. The post-operative
screening protocol included the performance of a pulmo-
nary perfusion scintigram and ultrasound Doppler exami-
nation of the lower limbs. If the pulmonary scintigram was
unclear or suggestive for pulmonary embolism, the patients
underwent a confirmatory pulmonary angio-CT scan.

Results. Patients symptomatic for thromboembolism
were 5%. Nevertheless, pulmonary scintigram resulted
positive for pulmonary embolism in about 34% of the
patients. Of these patients, 72% had a confirmed positivity
for pulmonary embolism at the angioCT scan. Approxi-
mately 7% had an ultrasound Doppler examination of the
lower limbs positive for deep venous thrombosis. No
patient died of thromboembolism.

Conclusions. Thromboembolic complications have a high
incidence in the post-operative period of patients operated for
meningiomas. In our series, at least 23% of the patients had
strong evidence for TEP. For this reason, neurosurgeons
should strongly and promptly encourage physical and
pharmacological preventive measures for thromboembolism.

Abstract: 1676

8 - Meningiomas

Minimally invasive approach for anterior skull base
meningiomas
A. Ayyad
Department of Neurosurgery, Johannes Gutenberg univer-
sity, Mainz, Germany

Introduction. The main aim in Surgery is to achieve the
greatest therapeutic effect with least iatrogenic injury.The
concept of keyhole surgery is based on careful study of
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diagnostic images to determine the anatomic windows to the
lesion.The special architecture of anterior cranial fossa offers
several windows to reach deep-seated lesions. Here we
describe the technique of a limited supraorbital craniotomy
through an eyebrow skin incision in patients with ant. cranial
fossa meningiomas.

Methods. During of 15years june.1994 - Dec.2009 162
patients with ant. cranial fossa meningiomas were treated
using a supraorbital keyhole approach and endoscopic
assisted microsurgical technique:

Olfactory groove 53, Tuberculum sellae - Planum
sphenoidale 68, Anterior clinoid process 41.

The most frequent symptom was visual disturbances. Of
the 71 patients (43,5%) with visual disturbances, 43 had
visual improvement (60%), 17 patients had no change
(24%), and 11 patients had worsening of vision (16%).

Results. completely removal of tumor was acheived in 147
cases (91%).

The postoperative complications associated with ap-
proach were:

supraorbital hypesthesia in 8 patients , palsy of the
frontal branch of the facial nerve in 7 cases , permanent
hyposmia in 9 patients , wound healing disturbances in 4
cases ,subcutaneous CSF collection and leak in 4 patients.

Conclusion. the supraorbital craniotomy allows a wide
exposure 0f deep-seated intracranial lesions. The supraor-
bital craniotomy offers equal surgical possibilities with less
morbidity . thus contributing to improved postoperative
results . the short skin incision and careful dissection result
in a pleasing cosmetic outcome.

Abstract: 1684

9 - Metastatic tumors

Change in neurosurgical treatment trends for brain
metastases and patient survival outcome: long-term
data from a large referral cancer center
D. Suki1, M.A. Hatiboglu1, W.A. Hassaneen1, I.E. Mc
Cutcheon1, F.F. Lang1, S.S. Prabhu1, J.S. Weinberg1, F. De
Monte1, L.D. Rhines1, G. Rao1, E.L. Chang2, R. Sawaya1
1Neurosurgery, 2Radiation Oncology, The University of
Texas M.D. Anderson Cancer Center, Houston, TX, USA

Introduction. New neurosurgical treatment methodolo-
gies have become available over the past two decades. We
evaluated changes in brain metastases treatment trends,
assessed factors that may have influenced treatment
decisions, and reviewed patients' survival outcomes.

Methods. 2198 patients underwent resection or stereotactic
radiosurgery (SRS) for newly-diagnosed BM at The Univer-
sity of Texas M. D. Anderson Cancer Center from 1993 to
2008. Prospectively collected data were retrospectively

reviewed. To establish trends in treatment methodology over
time, the study was subdivided into Period1 (1993–1999),
Period 2 (2000–2003), and Period 3 (2004–2008). Trends in
use of resection (versus SRS), resection methodology, and
intraoperative adjuncts were reviewed. Trends were examined
in the whole group and in subgroups of tumor volume,
primary cancer site(s), functional status, and tumor number,
volume, and functional grade (TFG), among others.

Results. 1330 patients (60%) underwent surgery; 868
(40%) underwent SRS. Use of resection decreased, whereas
use of SRS increased over time [The resection/SRS
percentages were 82%/18%, 58%/42%, and 44%/56% for
Periods 1–3, respectively (p<0.001)]. Tumor volume was
the overriding factor in the decision-making process. Within
categories of tumor volume, primary cancer site, number of
tumors, patient age, and presence of symptoms impacted
treatment choice to a varying degree. Tumor functional
grade, RPA grade, functional status, and patient gender also
played a role. Survival was significantly impacted.

Conclusions. We identified significant changes in neuro-
surgical management of BM over time, and specific patient/
tumor-related factors that may have played a role in decision
making, and studied implications on the patients' survival
outcome.

Abstract: 202

10 - Pituitary and parasellar lesions

Extended endoscopic endonasal transsphenoidal
approach through the bilateral nostrils for pituitary
adenomas invading the cavernous sinus
X.-J. Lu, Q. Wang
Department of Neurosurgery, Neuroscience Center, the
Affiliated Wuxi Second Hospital, Nanjing Medical Univer-
sity, Wuxi, China

Object. In this report, the authors describe their experience
with extended endoscopic endonasal transsphenoidal ap-
proach to the cavernous sinus via the bilateral nostrils in 30
cases. Clinical and endocrinological follow-up are discussed.

Methods. The authors used an extended endoscopic trans-
sphenoidal approach in 310 patients with pituitary adenomas
between September 2003 and December 2009, adding a
cavernous sinus approach in 30 patients with invasive tumors
during the last 6 years of this period. Parasellar extension of the
tumor was measured according to the Knosp Scale.

Results. The tumors included nonsecretory adenomas in
22 cases, growth hormone-secreting adenomas in 4 and
prolactin-secreting adenomas in 4. Normal growth hormone
and insulin-like growth factor 1 levels were achieved in 2
patients (50%) with growth hormone adenomas, and
remission criteria were obtained in 3 patients with prolacti-
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nomas. The authors used recently defined cavernous
sinus approaches in the first 17 cases, including the
paraseptal approach in 9, middle turbinectomy in 7, and
contralateral middle turbinectomy in 1 case. Radical
tumor removal was achieved in 19 of 30 patients, and
subtotal removal in 11.

Conclusions. Compared with transcranial and micro-
scopic transsphenoidal surgery, extended endoscopic
transsphenoidal surgery offers a wide exposure for
cavernous sinus medial wall adenomas that enables
removal of the adenoma from the medial cavernous
sinus wall. Multidisciplinary treatment should be supple-
mentary treatment options after endoscopic transsphenoi-
dal surgery.

Abstract: 407

10 - Pituitary and parasellar lesions

The extended endoscopic endonasal approach
for the management of selected pituitary adenomas
F. Esposito, D. Solari, V. Stagno, M. de Angelis, L.M.
Cavallo, G. Iaconetta, O. de Divitiis, P. Cappabianca
Department of Neurological Sciences, Division of Neuro-
surgery, Universita' degli Studi di Napoli Federico II,
Naples, Italy

Introduction. Most pituitary adenomas can be removed
through a standard transsphenoidal approach. Neverthe-
less, several cases present some features such as
dumbbell shape or suprasellar extension and/or fibrous
or rubbery consistency - very likely in case of recurrent
tumors -, that somehow hinder such route. Recently, the
endoscopic endonasal transtuberculum/transplanum ap-
proach has been advocated for removal of different
intrasuprasellar or purely suprasellar tumors.

Objective. Demonstrate the possibility of the extended
endoscopic endonasal approach in managing those pituitary
tumors, classically treated through a transcranial route.

Material and methods. From June 1997 to December 2008,
615 patients underwent endoscopic endonasal transsphenoidal
surgery for pituitary adenomas. Twenty subjects with pituitary
adenomas needed an extended endoscopic endonasal trans-
tuberculum/transplanum approach for tumor removal. Two
surgical corridors were used: the conventional endosellar
extra-arachnoidal and a suprasellar trans-arachnoidal.

Results. The extent of resection was gross total in 12/20
(60%), near-total in 4/20 (20%), sub-total in 3/20 (15%)
and partial in 1/20 (5%). Post-operative CSF leak occurred
in 1 patient. One patient experienced a further worsening of
the temporal hemianopsia.

Conclusions. The extended endoscopic endonasal ap-
proach for pituitary macroadenomas offers the possibility to

manage lesions through a double corridor: an endosellar
extra-arachnoidal corridor to resect the sellar component
and a suprasellar trans-arachnoidal corridor for the dissec-
tion and removal of the suprasellar part of the tumor. Our
results confirm that the extended endoscopic endonasal
approach could be considered a possible surgical technique
to treat those pituitary adenomas that once were considered
amenable only for transcranial surgery.

Abstract: 488

10 - Pituitary and parasellar lesions

5-ALA fluorescence in native pituitary adenoma cell
suspensions: basis for photodynamic therapy (PDT)?
C. Ewelt1, R. Reeker1, A. Hilko2, L. Lemcke1, H.-J.
Steiger3, M. Klingenhöfer1, B. Fischer1, W. Stummer1
1University Hospital Münster, Münster, Germany, 2Katho-
lieke Universiteit Leuven, Leuven, Belgium, 3Heinrich
Heine University, Düsseldorf, Germany

Objective. Aminolevulinic acid (5-ALA)-mediated pho-
todynamic therapy (PDT) may represent a diagnostic
intra-operative tool and treatment option for recurrent or
subtotally operated pituitary adenomas. We used cell
suspensions of native pituitary adenomas in order to
provide evidence for 5-ALA staining and for acute
effects of PDT on these adenomas.

Methods. Cell suspensions were incubated for 4 h in 25
and 50 μg/ml ALA in 5% CO(2) in room air. 5-ALA staining
was analyzed by fluorescence activated cell sorting (FACS)
for several pituitary adenomas after 4/6/8/10/12 hours.
Subsequent irradiation using a diode laser (lambda=635 nm,
40 mW/cm(2), total fluence 25 J/cm(2)) was performed for 5-
ALA-incubated cell suspensions and control groups like
"laser only", "ALA only", and "no drug no light". Cell death
was analyzed by colorimetric assay (WST-1 based) for the
nonradioactive quantification of cell proliferation, cell viabil-
ity and cytotoxicity. Furthermore, clinical features were
correlated to our experimental findings.

Results. Incubation with 5-ALA for 4h in 25 and 50 μg/
ml showed best ALA staining (54% positive cells) after
8 hours In first trials, incubation in 5% CO(2) with
subsequent PDT resulted in complete cell death and growth
arrest regardless of cell line. The rate of cell death in all
control groups was negligible.

Conclusion. Pituitary adenomas showed 5-ALA fluo-
rescence after incubation. Furthermore, PDT of experi-
mental pituitary adenoma cell suspensions may result in
cell death after irradiation. So, 5-ALA offers a diagnostic
intra-operative tool and treatment option for recurrent
pituitary adenomas. But for this, further studies are
necessary.
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10 - Pituitary and parasellar lesions

The endoscopic extended trassphenoidal approach for
suprasellar craniopharyngiomas.
P. Kalinin, D. Fomichev, M. Kutin, B. Kadashev
Skull base department, Burdenko Neurosurgery Institute,
Moscow, Russia

Material and methods. During last three years 27
patients with purely supradiaphragmatic craniopharingio-
mas underwent removal by extended endoscopic trans-
sphenoidal approach. The tumor had mean diameter 4,2
cm.Results. In 19 (70,4%) patients total, and in 8 (29,6%)
subtotal resections were obtained.Visual improvement
occurred in 13 (48%) patients, one patient (3,7%)
experienced permanent worsening of vision.Endocrine
dysfunctions (hypopituitarism and diabetes insipidus)
increase in 7 (26%) cases. Other complications: bacterial
meningitis - 4 (15%), CSF-leaks - 3 (11%), mental
disorder - 1 (3,7%). Nobody died. No patient who
underwent gross total resection suffered a recurrence.
Conclusion. The endoscopic extended transsphenoidal
approach for suprasellar craniopharingiomas may be a
viable alternative to the transcranial approach in many
cases and could significantly improve treatment outcomes
craniopharingiomas.

Abstract: 695

10 - Pituitary and parasellar lesions

Child transnasal surgery. Experience of 87 different
cases.
P. Kalinin1, M. Kutin1, D. Fomichev1, B. Kadashev1, A.
Melikyan2, S. Gorelishev2, Department of Pituitary surgery.
Burdenko Neurosurgical Institute.
1Pituitary surgery, 2Child neurosurgery, Burdenko Neuro-
surgical Institute, Moscow, Russia

Child cases consider like an absolutely different type of
transnasal surgery.

In our practice pediatric transsphenoidal (PedT) cases
takes 2% of all child neurosurgical procedures and 7,5% of
all transsphenoidal operations.

During 2006 - march 2010 we made 87 child endoscopic
cases. Themedian age was 10 years. The youngest was 2y10m
girl with GH-secreting PA. Otherwise in PedT group we saw
the different tumor prevalence than in adults. Craniopharin-
gioma takes 55%, pituitary adenoma (all type of secreting)
20%, angiofibroma 6%, hordoma 8%, glioma 3%, others 8%.

In most of our cases we didn't find any significant
technical difference between adults and PedT. Only in our

youngers case we it was impossible to insert some
instrument and 4mm scope in a narrow nostril. Preconchal
sphenoid problem could be resolved by neuronavigation.
For craniopharingiomas it usually possible cyst-draining
procedures. Stent placement in sellar flour shows us a
temporary effect. Only in rare cases we were lucky to
remove the cystic wall. Angiofibromas usually possible to
be removed by careful peripheral dissection after previous
embolization.

Conclusion. Some youngers cases may need some
special technical solution like 2.4 scope and others. In
most PedT cases ordinary transsphenoidal technique could
be useful.

Abstract: 1335

10 - Pituitary and parasellar lesions

Endoscopic endonasal surgery in clival chordomas
M. Zoli1, D. Mazzatenta1, E. Pasquini2, D. Mato3, G.
Frank1
1Center of pituitary Surgery and Skull Base, Bellaria
Hospital, Bologna, 2ENT surgery, Sant'Orsola Malpighi
Hospital, Bologna, Italy, 3Neurosurgical Department, Hos-
pital marques de valdecilla, Santander, Spain

Introduction. Therapeutical strategy for clival chordo-
mas consists in surgical resection, followed by radiation
therapy. We retrospectively review our experience,
treating clival chordomas by endoscopic endonasal
technique.

Material and methods. all consecutive clival chordo-
mas operated on between 1998 and 2011 at Center of
surgery for pituitary tumors of Bologna, were collected.
The database was reviewed to assess early surgical
results, evaluated at 3 months after surgery, and delayed
results evaluated at last follow-up (mean:48 months,
range:3–110).

Results. Thirty-five patients underwent 43 endoscopic
endonasal procedures (13 primary treatments, 30 sec-
ondary) and 3 craniotomic procedures. Twenty-one
chordomas were extradural,while nine extensively in-
volved the dura without trespassing it. Thirteen cases
had intradural extensions, which was prevalent in two
and exclusive in one. At 3 months follow-up gross total
removal was achieved in 51% of cases. Major morbidity
consisted in one CSF-leak and one hemorrhage, both
required re-intervention. The survival rate at 5 years was
of 94,5%, and of 85% at 10 years. Eight recurrences
were observed, all undergoing to re-intervention. At
early follow-up quality of life (QOL) was preserved in
97% of patients, while at late follow-up it was
preserved in 88%.
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Conclusions. Our experience confirms the effectiveness
of endoscopic endonasal surgery to treat clival chordomas,
and to preserve QOL. The main limits for tumoral resection
are represented by vessels (Internal Carotid Artery) and
nerves (mainly CN VI). Unexpectedly, major brainstem
involvement does not affect the tumor resectability. The
combined use of extended endoscopic endonasal surgery
and proton-beam therapy allowed satisfactory long-term
results.

Abstract: 1705

10 - Pituitary and parasellar lesions

Pituitary adenomas with MR invasion of the cavernous
sinus space: a classification based on direct endoscopic
visualization
E. Knosp
Medical university of vienna, Vienna, Austria

Rationale. Invasiveness into the space of the cavernous
sinus (CS) is the most important prognostic factor for
surgical outcome and recurrence of pituitary adenomas. To
predict invasiveness by radiological MRI criteria, we
previously described a classification based on coronal
MRI: The parasellar extension/invasion related to the
intercarotid lines on coronal MRI (4 grade system) was
correlated with the surgical findings. With recent endo-
scopic techniques using angulated lenses and close-up
view of the medial wall of the CS we re-evaluated these
findings.

Material and methods. We evaluated 140 consecutive
pure endoscopically operated pituitary adenomas with
parasellar extension at least on one side according to the
previously published classification.

Results. Compared to our previous data we found no
difference in the rate of invasiveness in adenomas with
parasellar extension grade 0, 1 and 4. In grade 2, however,
the CS was invaded in 7% with endoscopic vs. 88% with
microscopic evaluation (p<0.001). In grade 3, the
difference was 41% vs. 86% (endoscopic vs. microscop-
ic, p=0.002). The newly classified invasiveness into the
superior (Grade 3A) and inferior compartment of the CS
(Grade 3B) was statistically significant (28.6% vs.
70.6%, p=0.003).

Conclusion. The proposed classification proved to be a
reliable predictor of increasing likelihood of invasiveness
with increasing grades of parasellar invasion. The direct
endoscopic visualization now provides a better detection
of invasiveness into the CS. Further evaluation of Grade 3
adenomas showed that there is a higher rate of invasive-
ness into the inferior than into the superior compartment of
the CS.

Abstract: 47

11 - Skull base and CP angle tumours

The First Fifties. Can we achieve acceptable results
in vestibular schwannoma surgery from the beginning?
F. Roser, M. Tatagiba
Department of Neurosurgery, University of Tuebingen,
Tübingen, Germany

Objective. Vestibular schwannoma surgery requires a
profound knowledge of anatomy and long-standing experi-
ence of surgical skull base techniques as patients nowadays
requests high quality results from any surgeon. This educes a
dilemma for the young neurosurgeon as she/he is at the
beginning of a learning curve. The presented series provides
data that excellent results can be achieved from the beginning
respecting carefully planned educational steps.

Methods. The first fifty vestibular schwannomas of the
author were retrospectively evaluated concerning morbid-
ity and mortality with an emphasis on functional cranial
nerve preservation. The results were embedded in a timeline
of educational steps starting with the internship in 1999.

Results. Fifty vestibular schwannomas were consecutively
operated from 2007 to 2010. According to the Hannover
Classification 14% were rated as T1, 18% T2, 46% T3 and in
21% a T4 tumour was present. The overall facial nerve
preservation rate was 96%. 79% of patients with T1-3 tumours
had no facial palsy at all, 15% had an excellent recovery of an
initial palsy grade 3 according to the House & Brackman scale
within the first three months after surgery. Hearing preservation
in T1/2 schwannomas was achieved in 62.5%, in patients with
T3 tumours in 55% and in large T4 tumours in 25%. Three
patients suffered a CSF-fistula (6%), one patient died during the
perioperative period due to cardiopulmonary problems (2%).

Conclusions. The results demonstrate that with careful
established educational plans in skull base surgery excellent
clinical and functional results can be achieved even by
young neurosurgeons.

Abstract: 250

11 - Skull base and CP angle tumours

The clinical feature of large vestibular schwannomas –
A retrospective review of 1009 vestibular schwannomas
in single hospital
X. Huang, J. Xu, P. Zhong, L.F. Zhou, Y. Mao
Department of Neurosurgery, Huashan Hospital, Institution
of Neurology, Fudan University, Shanghai, China

Objective. To discuss the clinical feature of intracranial
vestibular schwannomas, evaluate the symptom and signs
and their relation to tumor extension.
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Methods. The records of 1009 patients who were treated
in Shanghai Huashan hospital between 1999 and 2009 were
reviewed retrospectively. According to the classification of
Samii in 1997, they were grouped into T3 group and T4
group based on the radiology of the cases. We focused our
analysis on the incidence of subjective disturbances versus
objective morbidity and symptomatology versus tumor size
and extension.

Results. In these 1009 cases, there were 424 patients
(42.0%) were grouped into T3 while 585 patients (58%)
belong to T4. The most frequent clinical symptoms were
hearing loss (85.8%), facial numbness (48.9%), ataxia
(44.6%), tinnitus (40.1%), deafness (26.3%) and facial
paralysis (21.1%). The ratio of sex, vertigo and facial paralysis
were significant different between T3 and T4 group. (p<0.05)
However, none of the clinical symptoms had a positive
likelihood ratio (PLR)>10 for T4 prediction. The most
frequent cranial nerve disturbance was related to cochlear
nerve (92.6%) and trigeminal nerve (53.5%).

Conclusions. Being most frequent and important, hearing
deficit, facial paresthesia, ataxia and tinnitus are key symp-
toms of huge vestibular schwannomas. Cochlear, trigeminal
and facial nerve disturbances were most important affect in
cranial nerves by large tumors. Sex and tumor size associate
with tumor extension. Although the predictive value was
limited, the symptoms of vertigo, facial paralysis and hearing
loss may be the alarm feature of tumor growth.

Abstract: 251

11 - Skull base and CP angle tumours

Surgery for clival chordomas: the endoscopic experience
M. Koutourousiou1, A. Paluzzi1, M.J. Tormenti1, S.L.
Henry1, J.C. Fernandez-Miranda1, C.H. Snyderman2, P.A.
Gardner1
1Neurosurgery, 2Otolaryngology, University of Pittsburgh
School of Medicine, Pittsburgh, PA, USA

Objective. Clival chordomas represent a neurosurgical
challenge. Traditionally, transcranial approaches are consid-
ered the mainstay for their treatment.

Methods. During the last 8 years, 60 patients with clival
chordomas underwent an endoscopic endonasal approach
(EEA) at the University of Pittsburgh Medical Center.

Results. Sixty patients (70% male) with a median age of
41 years (range 4–84) underwent EEA for primary (n=35)
or recurrent (n=25) clival chordomas. In the group of
primary tumors, total resection was achieved in 29 cases
(82.9%), near total (>95% of tumor) in 4 (11.4%) and
subtotal (>85%) in 2 (5.7%). With a mean follow-up of
17.8 months (range 1–71), 21 patients (60%) remain free
of disease, 5 (14.3%) have stable residual tumor and 9

(25.7%) showed tumor progression. Of the recurrences, 5
underwent re-operation, 3 are in close follow-up and 1
died. In the group of 25 patients that presented with
recurrent chordomas, total resection was achieved in 11
(44%), near total in 5 (20%), subtotal in 4 (16%) and partial in
5 (20%). During the follow-up period, 10 (40%) of these
patients are free of disease, 4 (16%) have stable residual tumor
and 11 (44%) showed recurrence with 9 being reoperated.
Surgical complications included 12 cases (20%) with cere-
brospinal fluid leakage, 2 cases of meningitis and 2 carotid
injuries without any resulting deficit. New cranial neuropa-
thies occurred in 5 patients (8.3%). In this series, 6 patients
died due to disease progression.

Conclusion. EEA is a competitive alternative to trans-
cranial approached for complete resection of clival chordomas.

Abstract: 494

11 - Skull base and CP angle tumours

Microsurgical treatment for Trigenimal Schwannoma.
Z. Wu
Neurosurgery, Capital Medical University, Beijing, China

Objective. To summery the classifications and surgical
approaches for trigeminal schwannoma (TS).

Methods. Total of 156 consecutive patients with TS
between July 1993 and November 2007 in Skull Base
Division of Neurosurgery at Beijing Tiantan Hospital were
reviewed, including 60 males and 96 females

Results. The age ranged from 14–66 (average 41.1
years). There are facial hypoesthesia in 134 patients,
headache and dizziness in 60, diploma in 27, infratemporal
fossa tumor in 9, hydrocephalus in 14, limbs weakness in
15, temporal muscle atrophy in 15, visual accurity
decrease in 3, hearing loss in 8, ataxia in 10, exophthalmia
in 12. Thirty-five patients were found petrosal apex
erosion in CT scan. Cystic change in 83. The average
maximal diameter is 4.1cm. it is classified into cranioor-
bital type(7),cavernous sinus type (48),infratemporal fossa
type (19), posterior fossa type(11) , petrous apex type (71).
Gross total resection was achieved in 145 patients,
subtotal resection in 11. There was no death. Postopera-
tively, corneal ulcer in 10, facial numbness worse in 38,
oculomotor palsy in 10, abducens palsy in 6, transit limbs
weakness occurred in 4 with tight adherence to brainstem,
temporary aphasia in 10 because of brain contusion in
dominant temporal lobe, csf leakage in 6, 2 of which need
repair open surgery. Follow-up data were available for 13l
patients, 6–157 mos. Tumor recurrence were found in
8 patients.

Conclusions. The most suitable approach is closely
interrelated with the classification and extension of tumors.
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11 - Skull base and CP angle tumours

Endoscopic endonasal resection of olfactory groove
meningiomas with optic compromise
M. Tormenti1, A. Paluzzi1, M. Koutourousiou1, J.
Fernandez-Miranda1, C. Snyderman1,2, P. Gardner1
1Neurological Surgery, 2Otolaryngology, University of
Pittsburgh Medical Center, Pittsburgh, PA, USA

Introduction. The purpose of this study was to review
radiologic and clinical outcomes of endoscopic endonasal
resection of olfactory groove meningiomas in patients
presenting with compression of the optic apparatus.

Methods. The charts and radiographs of 31 consecutive
patients who underwent endoscopic endonasal resection of
olfactory groove meningiomas at UPMC Presbyterian Hos-
pital were reviewed. Of these 31, fourteen patients underwent
operations in an urgent fashion due to visual deterioration.

Results. The mean age was 54 years±13. Mean follow-up
was 31 months. Four patients (31%) had a gross total resection
and 2 patients (15%) had a near total resection. It should be
noted that in elderly patients, age >65 years (n=4) the goal was
decompression and gross total resection was not attempted. We
achieved a 40% rate of gross total resection and a 20% rate of
near total resection in those patients whom we attempted
complete resection. Recurrence occurred in 1 patient and
required re-operation 84 months after the initial surgery.

Post-operative visual assessment was subjectively grad-
ed as improved, stable or deteriorated. Nine patients (64%)
had an improvement in their vision postoperatively, while 5
(36%) had stable vision postoperatively. No patient had
visual deterioration following surgery.

Conclusions. Olfactory groove meningiomas are safely
accessible via an endonasal approach. In the setting of
visual compromise it is particularly valuable for safe optic
nerve decompression.

Abstract: 1713

11 - Skull base and CP angle tumours

Hearing preservation in patients who have undergone
cyberknife stereotactic radiosurgery for treatment of
vestibular schwannoma
R. Porter
Barrow Neurological Institute, Phoenix, AZ, USA

Introduction. Hearing Preservation in Patients who have
Undergone CyberKnife Stereotactic Radiosurgery for Treat-
ment of Vestibular Schwannoma

Methods. A total 87 male and female patients (mean, 52
years) with unilateral vestibular schwannomas underwent

CyberKnife treatment between 2004–2009. The clinical
follow-up involved the examination of each patient´s
preoperative audiogram, as it compared to the their
postoperative audiogram.

Results. The median clinical follow-up was 28 months
(range, 6.0 - 63.6 months). Of the 54 patients with
serviceable hearing, 27 continued to demonstrate grade A
or B hearing at last follow-up (based on AAO classifi-
cation). 50% of patients, therefore, maintained service-
able hearing after treatment. Average radiation dose was
19 Gy (range, 18–25 Gy). Moreover, patients who did
lose their hearing were more likely to lose it in the first
year than at any point afterwards.

Upon preliminary review, tumor control was seen in most
patients, with only one patient requiring subsequent surgery.

Conclusions. CyberKnife stereotactic radiosurgery is a safe
and effective treatment, although serviceable hearing preserva-
tion is not as likely in these patients as promising as once
thought. Interestingly, the ´one year´ mark may be considered a
risk-zone for these patients when forecasting hearing outcomes.

Learning objectives. The observation of this research is to
learn about the long-term follow-up hearing results in patients
of varying ages and of varying stereotactic radiation dosages
to treat their unilateral vestibular schwannomas.

Abstract: 552

11 - Skull base and CP angle tumours

Bubbles in the head: a new method for brain retraction
during surgery.
G. spena, A. barbanera, M. vitali, A. bertuccio, P. versari
Neurosurgery, Ospedale Civile Alessandria, Alessandria,
Italy

Introduction. Most of the time, surgeons need to keep
brain away from the surgical view and at the same time to
defend it from contact and potential damage. The self-
retaining retractors (SRR) are one of the most important
instruments for this purpose. Their limitation is the
ischemic damage that follows the pressure on the cortex.

Aims. in the current study, we present our preliminary
experience with a series of patients in whom balloon tips of
Foley catheters were used to retract the brain. We named
them bubbles retractors (BR).

Methods. 12 patients harboring tumors of the skull base,
aneurisms and midline lesions were selected.

Results. BR was used in all the patients with different
purposes, in different moment and for variable length of the
procedure. BR did not cause damage to brain parenchyma
or neural and vascular structures. The surface of the balloon
is completely smooth and slippery and guarantees the non-
adhesion or sticking to the cortex or to the cotton paddies.
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BR was used in some cases for the entire duration of the
procedure, where it prevented the use of SRR. In other cases
the BR strongly reduced the time during which a rigid
retractor was used. The postoperative CT scan did not show
signal alteration in the area where the BR was positioned.

Conclusion. BR can be safely and effectively used
during surgery without the need of particular learning
curve. In some situation BR can substitute SRR allowing a
very gentle and minimally invasive retraction.

Abstract: 791

11 - Skull base and CP angle tumours

Use of sodium fluorescein in skull base tumors
C.E. da Silva
Neurosurgery and Skull Base Surgery, Hospital Ernesto
Dornelles, Porto Alegre, Brazil

Objective. The author presents a study with the use of
sodium fluorescein (SF) to enhance skull base tumors by
performing a quantitative digital analysis of tumor en-
hancement. The study intends to observe the grade of SF
enhancement by the lesions.

Methods. A prospective experimental within-subjects
study design was performed including ten patients with
skull base lesions. Digital pictures were obtained before and
after the SF systemic injection. Pictures of six tumors were
analyzed by software, which calculated the wavelength of
the sodium fluorescein pre and post injection.

Results. The group of tumors was as follows: 1
vestibular schwannoma, 6 meningiomas, 1 craniopharyng-
ioma and 2 pituitary adenomas. The SF enhancement in all
tumors was strongly consistent. The digital analysis of the
pictures, considering the SF wavelength pre and post
injection, presented p=0.028 (Wilcoxon T test).

Conclusions. The enhancement of the tumors by SF was
evident. The introductory results suggest the possibility of using
SF as an adjuvant tool for the skull base surgery. Further studies
should test the clinical application of the SF in skull base tumors.

Abstract: 8

12 - Pediatric neuroncology

Surgical mortality and complications in 273 consecutive
craniotomies for intracranial tumors in pediatric patients
T. Meling1, B. Lassen2, A. Egge1, B. Due-Tonnessen1, E.
Helseth3
1Dept. of Neurosurgery, Oslo University Hospital, Riksho-
spitalet, 2University of Oslo, 3Dept. of Neurosurgery, Oslo
University Hospital, Ullevaal, Oslo, Norway

Objective. To study the surgical mortality and rate of
reoperations for hematomas, infections, and CSF leaks after
intracranial surgery for pediatric brain tumors in a large,
contemporary, single-institution consecutive series.

Material & methods. All pediatric patients (< 18 years)
from a well-defined population of 3.0 mill. inhabitants
who underwent craniotomies for intracranial tumors at
Oslo University Hospital, Rikshospitalet, during 2003 to
2009 were included. The patients were identified from
our prospectively collected database. A thorough review
of all charts was performed to validate all the database
data.

Results. 273 consecutive craniotomies were performed
on 211 patients. Mean age was 8.5 years (range 0–17.98).
Follow-up was 100%. Primary craniotomies were per-
formed in 199 cases (72.9%), whilst 74 cases (17.1%) were
secondary craniotomies. Tumors were supratentorial in 184
(67.4%), in the posterior fossa in 69 (25.3%), and in the
brain stem in 20 (7.3%). The surgical approach was
supratentorial in 194 (71.1%) and infratentorial in 79
(28.9%). Mortality within 30 days of surgery was 0.4%
(n=1). The complication rates were: intracerebral hem-
orrhage 0.4%, chronic subdural hematoma 1.1%, osteo-
myelitis 0.7%, meningitis 1.8%, cerebral infarctions 1.5
%, and postoperative cerebrospinal fluid leak 7.3%. The
neurological deficit rates were: no change or improve-
ment 87.2%, minor or moderate new deficits 9.5%, and
severe new neurological deficits 2.9%.

Conclusions. Overall, complication rates after craniot-
omy for pediatric brain tumors compare favourably with
similar data from adult series. The authors' data could be
used as a bench mark for future studies.

Abstract: 681

12 - Pediatric neuroncology

Brain tumors in the first three years of life: a review of
541 cases.
Y. Orlov, L. Verbova, A. Shaversky
Institute of neurosurgery named after acad. A.P.Romodanov,
AMSU. Kiev, Ukraine., Kiev, Ukraine

Objectives. Brain tumors in infants differ sufficiently
from those of older children in presentation, distribution,
and some morphological characteristics to be considered
separately.

Methods. Between 1980 and 2009, 541 infants with
brain tumors and less 3 years were treated at the Pediatric
Department of the Institute of Neurosurgery. Those patients
represent 12% of the tumor of childhood seen in this unit.
49,9% of the tumors were supratentorial, 43,1% with lateral
location of the tumors.
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Results. The lesions were verified in 427(79%) cases. In
order of frequency the most common types were astrocytic
tumors (all grades, 32,5%), embryonal tumors (22,9%),
choroid plexus tumors (10%), ependymal tumors (all
grades, 14%), craniopharyngiomas (3,5%), germinomas
(1,1%). Malignant tumors accounted for 48% of all
neoplasms. Choroid plexus papillomas are the most
common tumor during the 1st year of life (31%).

The surgical removal of the lesion was performed in 355
(65,6%) patients: total removal - 164, subtotal removal -
115, partial removal - 76. In some cases after tumor
excision were performed CSF-shunting operations. 40 of
the patients who survived surgery received postoperative
chemotherapy. Follow-up data from 6 months to 18 years is
available for 56,8% patients.

Conclusions. Surgical removal is the first choice treat-
ment, chemotherapy does not seem to offer hope of cure but
can at times provide control of tumors growth, radiation
therapy is delayed until 3 years of age. Children with brain
tumors under 3 years of age have a worse prognosis than
older children.

Abstract: 790

12 - Pediatric neuroncology

Detection of fluorescent porphyrins after the exposure
of pediatric brain tumors to 5-aminolevulinic acid
M. Schwake, D. Günes, C. Ewelt, M. Koechling, A.
Brentrup, W. Stummer
Department of Neurosurgery, University Hospital Münster,
Münster, Germany

Fluorescence-guided surgery with 5-aminolevulinic
acid (5-ALA) enables more complete resections of
contrast-enhancing tumors in adults. 5-ALA elicits
synthesis and accumulation of fluorescent porphyrins in
various epithelia and cancerous tissues, which can be
visualized using a modified neurosurgical microscope
with blue light. Although this technique is well estab-
lished in adults it has not been investigated systemati-
cally in children even though more complete resections
of many pediatric brain tumors are assumed to improve
prognosis. We therefore investigated the feasibility of 5-
ALA guided surgery in typical pediatric brain tumors in
vitro. Cell cultures of Medulloblastoma [DAOY and
UW228], cPNET [PFSK] Rhabdoid tumor [BT1] and
Ependymoma [RES196] were incubated with 5-ALA for
1, 3, 6, 9, 12 and 24 hours, and fluorescence intensities
of porphyrins were determent using a fluorescence-
activated cell sorter (FACS). In addition we incubated
the same cell lines with 5-ALA for only one hour and
determined fluorescence intensity after 1, 3, 6, 9, 12 and

24 hours. Mouse brain parenchyma cells served as
negative and C6 and U87-glioma cells as positive
controls. We founds strong fluorescence signal in all
pediatric brain tumor lines compared to control cells (p<
0.05), similar to the signal found in C6 and U87-glioma
cells. We conclude that FACS is a reliable method for
detecting the fluorescence signals of porphyrins in cell
cultures. We showed that the exposure of typical
pediatric cell tumors to 5-ALA induces accumulation of
fluorescent porphyrins in these cells. This indicates that
the fluorescence guided surgery of these tumors is
feasible.

Abstract: 192

14 - Pediatric skull base and spine

Encephalocele in Uganda: ethnic distinctions in lesion
location, endoscopic management of hydrocephalus,
and survival in 110 consecutive children
V. Stagno1, B.C. Warf2, J. Mugamba3
1Department of Neurosurgery, Università degli Studi di
Napoli Federico II, Naples, Italy, 2Department of Neuro-
surgery, Children's Hospital Boston; Harvard Medical
School, Boston, MA, USA, 3CURE Children's Hospital of
Uganda, Mbale, Uganda

Objective. This study characterizes the first clinical
series of encephalocele (EC) from East Africa, the largest
reported from the African continent. We explored
survival, efficacy of primary endoscopic management of
associated hydrocephalus, and ethnic differences in EC
location.

Methods. 110 consecutive children, admitted to CURE
Children´s Hospital of Uganda for treatment of EC over a
9-year period, were reviewed for this retrospective study.
The Kaplan-Meier method was used for analysis of survival
and treatment success probabilities.

Results. There were 53 (48%) occipital, 33 (30%)
sincipital, and 24 (22%) parietal lesions. Of 110
patients, 108 (98%) underwent surgical repair at a
median age of 1 month (mean 15.7 months), whereas
2 had treatment for hydrocephalus only. Wound revision
was required in 13% of cases. Surgery-related mortality
was 3%. One-year and 5-year survival rates were 87%
and 61%, respectively. Hydrocephalus required treatment
in 32%, and was equally common among the 3 EC
types. Thirteen patients were treated with combined
endoscopic-third-ventriculostomy/choroid plexus cauter-
ization (ETV/CPC) and 2 with ETV alone, whereas 18
patients received primary shunt placement. Predicted
treatment success at 1 year was 79% for ETV or ETV/
CPC and 47% for shunt placement.
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Conclusions. Analysis of this first EC series suggests
that sincipital lesions are 3 times more common in East
than in West Africa. Occipital lesions predominate in
patients of Bantu origin, but not among those of
Nilotic descent. Hydrocephalus incidence was equally
common among different EC types, and endoscopic
treatment was more successful (79%) than shunting
(47%) at 1 year.

Abstract: 1018

14 - Pediatric skull base and spine

The management of Chiari-caused central apnoea in
syndromic Cranio-facial patients
M. Al-Jumaily1, J. Grogan1, S. Javadpour2, A. Selby2, N.
Buxton1, P. May1
1Neurosurgery, 2Respiratory Medicine, Alder Hey Children
Hospital, Liverpool, UK

Introduction. Respiratory problems are common in
patients with craniofacial syndromes. These could be
either obstructive or central in origin. These syndromes
could result in pressure induced by associated Chiari
malformations on the brain stem and its respiratory
centres. A foramen magnum decompression results in
improvement of the respiratory pattern and central
apneas.

Patients and methods. Our study included 10 patients
with syndromic craniofacial abnormalities presenting with
respiratory abnormalities with or without apneas under-
went sleep studies. During these studies, SaO2, pulse,
respitrace bands, transcutaneous CO2, end tidal CO2,
ECG heart rate and video monitoring were recorded
during sleep.

The patients presenting with central apnoeas went on to
have an MRI scan of the head and the craniocervical junction.
When a Chiari malformation was detected, a foramen
magnum decompression was performed. Follow-up of these
children is done by post-operatively sleep.

Results. In our patients 6 presented with central, 3 with
obstructive apnoea and one without niether central nor
obstructive. Foramen magnum decompression was per-
formed in those whose MRI scan showed a Chiari
malformation. Significant improvement was shown in the
post-operative sleep studies.

Conclusion. In craniofacial syndromic children pre-
senting with central apneas Chiari malformation should
always be kept in mind. We advocate sleep studies
followed by an MRI of the craniocervical junction to be
performed in these patients. In cases of central compres-
sion, a Chairi decompression is usually associated with a
significant improvement.

Abstract: 1040

14 - Pediatric skull base and spine

The improvement in results of surgery in newborns
with meningomyelocele
P. Plavskyi
Institute of neurosurgery AMS Ukraine, Kiev, Ukraine

The surgical treatment of spinal dysraphisms with
leakage should be performed within the first 48 hours of
birth. According to the studies in the literature, surgery
should not be delayed by up to 72 hours of life, since it is
justified that after this time the risk of ventriculitis is 37%
compared with 7% for the timely operation.

Objective. The improvement in results of surgical
treatment in neonates with spinal dysraphisms.

Materials and Methods. We reviewed the treatment
outcomes of 98 children with neurorachischisis between
2001 and 2010. At 61 neonates from 98 patients with
neurorachischisis (65.6% cases) underwent the neural tube
repair. In addition to the neurological examination, as the
principal method of analysis, EMG of lower extremities was
performed during different periods after the surgery. Four
patients (12.5%) underwent the reoperation on tethered
spinal cord without neural tube repair and 1 patient (1.6%)
with the neural tube repair.

Results and discussion. The marked recovery of motor
and sensory functions in neurorachischisis depends strongly
on the timing of the operation and significantly higher in
patients undergoing the neural tube repair. The urgency of
the surgery and degree of impact on placode reduces the
risk of postoperative infectious complications and improves
the quality of recovery.

Conclusions. The neural tube repair as well as the
minimal effect on the placode in the preoperative period
seems to reduce the incidence of disorders of pelvic organs
and significantly improve the lower extremities motor and
sensory functions.

Abstract: 574

15 - Neuroendoscopy, hydrocephalus, CSF dynamics

Final results of the SVASONA study in idiopathic
normal pressure hydrocephalus
U. Meier1, D. Stengel2, C. Müller3, M. Fritsch3, M. Kiefer4,
R. Eymann4, U. Kehler5, N. Langer5, M.U. Schuhmann6,
A. Speil6, F. Weber7, V. Remenez7, V. Rohde8, C. Ludwig8,
J. Lemcke9
1Departement of Neurosurgery, 2Center for Clinical Re-
search, Unfallkrankenhaus Berlin, Berlin, 3Department of
Neurosurgery, Ernst-Moritz-Arndt-Universtität, Greifswald,
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4Department of Neurosurgery, Saarland University, Medical
School, Homburg / Saar, 5Department of Neurosurgery,
Asklepios Klinikum Altona, Hamburg, 6Department of
Neurosurgery, Eberhard-Karls-Universtity, Medical School,
Tübingen, 7Department of Neurosurgery, Cologne-
Merheim-Hospital, Cologne, 8Department of Neurosurgery,
Georg-August-University, Göttingen, 9Department of Neu-
rosurgery, Unfallkrankenhaus Berlin, Berlin, Germany

Introduction. The goal of this prospective randomized
controlled multicenter trial was to compare the rate of
overdrainage complications after shunt surgery with
programmable valves with or without a gravitational
unit.

Methods. Patients with iNPH were randomized to
receive a ventriculoperitoneal shunt with a programmable
valve with or without a gravitational unit. The patients were
followed up 3, 6 and 12 month after surgery. The primary
hypothesis of the study was that programmable valves with
gravitational units will reduce the rate of overdrainage from
25% to 10%. To ensure safety and efficacy we performed a
planned interim analysis halfway.

Results. From June 2006 to January 2009 133 patients
were included in the study. Due to a massive advantage for
the patient group with gravitational units the study was
broken off after the planned interim analysis. The analysis
of 112 patients with a complete 6 month-follow up at the
time of the stop of the study showed a statistically
significant (p<0.001) difference between the study groups.
In the patients group with programmable valves without a
gravitational unit overdrainage complications occurred in
38%, in the patient group with programmable valves with
gravitational units overdrainage complications occurred in
3%. We expect these these results being confirmed after
final analysis of the complete follow up-data.

Conclusion. The clinical advantages of LPVs can be
attained without a high rate of overdrainage complications
if gravitational units are used. The study justifies gravita-
tional units as a new standard of care for iNPH.

Abstract: 1431

15 - Neuroendoscopy, hydrocephalus, CSF dynamics

The role of Diffusion Tensor Imaging (DTI) in patients
with Normal Pressure Hydrocephalus (NPH)
E. Kapsalaki1, A. Zerdelis2, P. Svolos3, A.S. Filippidis4, I.
Tsougos3, K.N. Fountas4
1Diagnostic Radiology, University Hospital of Larisa,
School of Medicine, University of Thessaly, 2medical
school, University of Thessaly School of Medicine, Larisa,
3Medical Physics, University Hospital of Larisa, School of
Medicine, University of Thessaly, Lárisa, 4Neurosurgery,

University Hospital of Larisa, School of Medicine, Univer-
sity of Thessaly, Larisa, Greece

Introduction. NPH presents with specific clinical symp-
tomatology. Imaging is of particular importance in the
identification, but also the etiology of a dilated ventricular
system, and possibly for the therapeutic management of
these patients.

Objective. The purpose of our study is to evaluate the
role of DTI in detecting changes in the white matter tracts,
and to possibly determine the cause of hydrocephalus,
predicting the need for shunting.

Material and methods. Twenty two patients aged 55 to
81 years old (mean: 63) with a dilated ventricular system
underwent a routine brain MRI with DTI. Fifteen of them
had no symptomatology, while 7 showed typical clinical
NPH symptomatology. Twelve normal volunteers aged 42–
72 years old (mean: 59), with a normal sized ventricular
system (Evans<0.3), were also included in our study.
Fractional anisotropy (FA) and mean diffusivity (MD) were
bilaterally measured at the corpus callosum, the periven-
tricular white matter, and the posterior and the anterior
limbs of the internal capsule.

Results. Our measurements revealed decreased MD in
the periventricular white matter (PWM) 9,9 +/−0,48
(12.5+/−1,6), the body of the corpus callosum 10+/−0,47
(12,1+/−0,42) and the posterior limb of the internal capsule
7,12+/−0,05 (8,6+/_0,07) in patients with NPH. FA was
increased in the PWM but was not significantly changed in
other measured areas of the brain. In patients with a dilated
ventricular system due to atrophy and in normal volunteers,
FA and MD values did not significantly vary.

Conclusions. DTI may constitute an important imaging
modality in patients with symptomatology of NPH.

Abstract: 470

15 - Neuroendoscopy, hydrocephalus, CSF dynamics

Suprasellar cysts: clinical presentation, surgical
indications, and optimal surgical treatment
G. songbai
Beijing Tiantan Hospital affiliated to Capital Medical
University, beijing, China

Background. Suprasellar cysts' (SSCs) presence in
utero and their high prevalence in children with no trauma
history support the assumption that they are congenital.

Objectives. To describe clinical presentation, surgical
indications of SSC and compare treatment methods of
endoscopic ventriculocystostomy (VC) and ventriculocys-
tocisternotomy (VCC).

Methods. We retrospectively reviewed the records of 73
patients with SSCs treated between June 2002 and
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September 2009. Twenty-two patients were treated with VC
and 51 with VCC. Outcome was assessed by clinical
examination and magnetic resonance imaging.

Results. The patients were divided into four groups
based on age at presentation: 0–5 years (n=42), 6–10 years
(n=15), 11–20 years (n=11), and 21–53 years (n=5). The
main clinical presentations were macrocrania (78.6%),
motor deficits (61.9%), and gaze disturbance (28.6%) in
the 0–5 years group; macrocrania (46.7%), symptoms of
raised intracranial pressure (ICP) (40.0%), endocrine
dysfunction (40%), and seizures (33.3%) in the 6–10 years
group; symptoms of raised ICP (54.5%), endocrine dys-
function (54.5%), and reduced visual field or acuity
(36.4%) in the 11–20 years group; and symptoms of raised
ICP (80.0%) and reduced visual field or acuity (40.0%) in
the 21–53 years group. Surgical indications included
increased ICP, motor deficits, seizures and reduced visual
field and acuity. The overall success rate of endoscopic
fenestration was 90.4%. A Kaplan-Meier curve for long-
term efficacy of the two treatment modalities showed better
results for VCC than for VC (p=0.008).

Conclusions. Different age groups with SSCs have
different main clinical presentations. VCC appears to be
more efficacious than VC.

Abstract: 1399

15 - Neuroendoscopy, hydrocephalus, CSF dynamics

The efficacy of endoscopic third ventriculostomy in
patients with chiari malformation and pathological csf
accumulation
F. Vető, Z.C. Horváth, Z. Horváth, T. Dóczi
Department of Neurosurgery, University of Pécs, Pécs,
Hungary

Background. Previous studies have suggested that Chiari
malformation (CM) associated hydrocephalus is of occlu-
sive type, accordingly, an endoscopic third ventriculostomy
(ETV) was warranted. Improvement of associated syringo-
myelia was the cherry on the cake.

Aims. Based on the results of the above studies, a common
pathomechanism for the formation of CM-associated hydro-
cephalus, and CM-associated syrinx formation was hypothe-
tized. Accordingly, we performed ETV for the treatment of
both pathologies appearing alone or combined.

Mehods. In our retrospective endoscopic database 22
patients with CM managed with ETV were found between
1995 and 2010. Six of them suffered from hydrocephalus
and syrinx formation (CM+hy+sy), another 6 from
hydrocephalus alone (CM+hy), the rest 10 harbored syrinx
without hydrocephalus (CM+sy). Clinical features, radio-
logical findings and outcome were reviewed.

Results. Five pts out of 6 (5/6) in the CM+hy cohort, 5/6
in the CM+sy+hy, and 6/10 in the CM+sy group benefited
from ETV. Overall efficacy is 16/22. Four of the 6
reamining pts underwent posterior fossa decompression,
and 2 of them improved.

Conclusions. As CM is a multicausal entity, further data,
and increasing number of patients are needed to determine
the subgroup in which ETV is the first choice of treatment.
The absence of hydrocephalus in itself does not contrain-
dicate ETV.

Abstract: 1543

15 - Neuroendoscopy, hydrocephalus, CSF dynamics

Overdrainage in shunting - Can adjustment of gravita-
tional valves lead to end of the era of surgical revision?
C. Sprung
Neurosurgery, Charité-University medicine Berlin, Berlin,
Germany

Objective. After introduction of conventional differential
pressure valves for shunting , the clinical course was often
complicated by severe deteriorations due to overdrainage.
The introduction of the first generation of adjustable DP-
valves could only slightly improve this nigh^tmare. But
whether introduction of adjustable hydrostatic valves are
capable to treat overdrainage-related complications suc-
cessfully avoiding surgery, will be evaluated by a retro-
spective analysis of a proGAV-series.

Methods. A series of 250 adult hydrocephalic patients of
different aetiologies shunted including the adjustable
gravitation-assisted proGAV with an opening pressure of 5
cm H2O in the majority of cases was evaluated for clinical
and/or radiological signs of overdrainage, 2 decompressed
cases with HC were excluded. Depending on severity of
overdrainage we elevated the opening pressure of the valve.
Clinical and radiological follow-up was documented until
resolution of overdrainage .

Results. 39 patients developed primary or secondary
clinical and/or radiological signs of overdrainage- related
problems during follow-up of 3.3 years. 6 patients suffered
hydrostatic headache, 14 slit-like ventricles, 16 cases
developed signs for hygroma and 3 patients subdural
hematoma. Usually we recommend to elevate the opening
pressure in steps of 2 or 3 cm H2O, but in case of distinct
hygroma or hematoma greater steps proved advantageous.
All 39 cases of overdrainage could be treated successfully
by adjustments without revision or ligation of the shunt.

Conclusion. Our series proves that despite adequate valves
overdrainage cannot be fully avoided, but they offer the
possibility of successful treatment of all overdrainage-related
problems without increasing the incidence of underdrainage.
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15 - Neuroendoscopy, hydrocephalus, CSF dynamics

Minimally invasive image guided endoscopic endonasal
approach to the anterior craniocervical junction.
M. Iacoangeli, L. di Somma, M. Gladi, D. Nasi, N. Nocchi,
M. Scerrati
Universita' Politecnica delle Marche, Ancona, Italy

Introduction. Anterior craniocervical junction can be
exposed by different surgical methods, including the transoral,
transcervical and endoscopic endonasal technique.

Objectives. To evaluate the feasibility and effectiveness
of the endoscopic endonasal approach to lesions of the
anterior craniocervical junction.

Methods. From January 2007 to december 2010 ten
patients were treated at our Institution by the endonasal
endoscopic approach assisted by image guidance. Lesions
distribution included C2 rheumatoid pannus in 4 cases and
clival tumors in 6 (1 meningioma, 2 metastases, 3
chordomas).

Results. Postoperatively, all patients were transferred to
the ICU for 1 day and started oral feeding 48 hrs later.
Postoperative neuroimaging showed appropriate medullary
decompression in all cases. Gross total resection was
achieved in rheumatoid pannus patients, in metastatic
lesions and in one case of chordoma, subtotal in the
remaining tumors. Surgical evacuation of a right frontal
intraparenchymal hematoma was required 3 days after
meningioma removal. No CSF leak occurred.

Conclusions. In our experience, the endoscopic endo-
nasal approach allowed a wide exposure of the craniocer-
vical junction under close-up vision, a satisfying control
during drilling manoeuvres and the preservation of occipi-
tocervical stability by maintaining the anterior ring of C1.
In all cases neurovascular structures decompression was
effective, with low patient discomfort.

Abstract: 170

15 - Neuroendoscopy, hydrocephalus, CSF dynamics

Estimating antibiotic impregnated shunt catheters clinical
value using strictly selected data based upon biostatistics
for metaanalysis
M. Kiefer, M. Schmitt, S. Antes, R. Eymann
Neurosurgery, Saarland University, Medical School,
Homburg-Saar, Germany

Introduction. Antibiotic impregnated shunt catheters
(AIS) usefulness is still debated, as class I evidence lacks.
A metaanalysis might be the best evidence to get. Objective
was to scan all available clinical trials comparing AIS and

Non-AIS using strict statistical methods for preselecting
only qualified data.

Material and methods. Until 10/2010, 12 studies were
published comparing AIS vs. Non-AIS. The data of each
study were computed for the Cohan-effect-size, statistical
tests' power (significance level of a CHI2-test<0.05).
Stepwise excluded were studies, when: a) the effect size
was>0.5 or<0.1; b) at p>0.05, when test' power was<0.9,
as such data appear questionable from a statistical view-
point; c) the results of the significance test and estimating
statistics pointed in divergent directions (e.g. Odds ratio
(OR) and 95% confidence intervals (CI)).

Results. Applying stepwise exclusions 8, 5 and 3 clinical
trials comparing AIS vs. Non-AIS remained, leaving 4886,
4623 and 3824 shunting procedures for analysis respectively.
The according infection rates of Non-AIS and AIS were 7.5±
3.7% and 2.3±1.3% in average at statistical powers ranging
between 0.86±0.16 and 0.99±0.00. The effect size has been
computed as 0.2±0.1 independent from preselecting rigor,
indicating sufficient data quality and moderate but irrefutable
clinical efficiency of AIS vs. Non-AIS in preventing shunt
infections. The according OR and numbers-needed-to-harm
were calculated as 3 and 30 respectively.

Conclusion. After rigorous statistical preselecting the
remaining data comparing AIS and Non-AIS point at clear
efficiency of AIS in preventing shunt infections.

Abstract: 249

15 - Neuroendoscopy, hydrocephalus, CSF dynamics

Laparoscopic implantation of the Distal peritoneal
catheter in ventriculoperitoneal shunt insertion: A
single trocar technique. A retrospective comparative
study
O. Cohen-Inbar1, M. Zaaroor1, M.M. Krausz2, A. Mahajna3
1department of neurosurgery Rambam medical center,
2department of General susrgery, Rambam medical center,
3department of General surgery, Rambam medical center,
Technion institute of technology, Haifa, Israel

Introduction. Ventriculo-peritoneal shunts (VPS) are the
most common treatment modality for hydrocephalus of
different etiologies. Placement of the distal abdominal
catheter of the system can be difficult in the setting of
previous shunt or other abdominal surgaries, obesity, chronic
illnesses etc. at our institute, some of these procedures are
perfomed using a bidisciplinay team of neurosurgeon and a
general surgeons skilled in laparoscopic surgery. The aim of
this study is to evaluate retrospectively the safety and efficacy
of laparoscopically assisted ventriculoperitoneal shunt place-
ment using a single-port technique as compared to the
conventional open mini-laparotomy appraoch.
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Methods. A retrospective chart review of all patients
admitted to and operated on at the Department of Neurosur-
gery for hydrocephalus or shunt dyfunction during the period
2006–2010 was performed, forming a cohort of 305 patients,
of which 50 were operated laparoscopically. Board-certified
neurosurgeons and general laparoscopic surgeons logged the
presenting symptoms, past medical history, chronic illnesses
and treatment, the type of shunt system and past surgical
procedures. The surgical approach and procedure and
surgical findings are logged as well. Outcome data collected
at several time points after the surgical intervention, assessed
by two independent observers blinded to patient data.

Results. Several outcome parameters are found to be
significantly influenced by the surgical approach, depending
on some presenting clinical and surgical findings. Statistical
and clinical processing of the data is still in process.

Conclusions. It seems that the surgical technique is
significant in certain patients. Guidelines are being formed
for evidence based decision making.

Abstract: 334

15 - Neuroendoscopy, hydrocephalus, CSF dynamics

Neuroendoscopic management of posterior third ventricle
and pineal region tumors: technique limitation and
possible complication avoidance.
O. makiese1, S. Chibbaro1, F. Di Rocco2, F. Servadei3, B.
George1, A. Romano3
1Lariboisiere University Hospital, 2Paris Necker, Paris,
France, 3Parma, Parma, Italy

Background. The endoscopic approach has gained an
increased popularity in recent years for the biopsy and in
selected cases, the removal of tumors of the posterior third
ventricle and pineal region. The authors report their experi-
ence on a series of 20 patients discussing also the technical
limitations and avoidance of possible complications.

Methods. A prospective study of 20 patients with
posterior third ventricle and pineal region tumors surgically
managed by endoscopic biopsy and/or excision and
simultaneous third ventriculostomy.

Results. The removal of the lesion could be achieved in 12
cases whereas in 8 only a biopsy could be performed. An
histological diagnosis could be obtained in all cases. No delayed
third ventricular stoma failures were recorded in any patients at
the latest follow-up (mean follow-up: 39 months). Higher rate
of complications was found in case of vascularized, and/or
larger lesions. Transient postoperative complications included:
1) nausea and vomiting (5 cases) and diplopia (2 cases). One
patient developed a bilateral ophthalmoplegia that recovered
within 6 months due to residual tumor hemorrhage. A delayed
(3 weeks) postoperative mortality occurred in a patient

harboring a GBM that developed an intratumoral hematoma
48 hours postoperatively and a patient was in a vegetative state.

Conclusion. Endoscopic management of posterior third
ventricle lesions may represent an effective option. However,
though biopsies remain often a safe procedure, tumor excision
should be limited to highly selected cases (cystic, poorly
vascularized and/or smaller than 2.5 cm lesions).

Abstract: 385
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Endoscopic transventricular lamina terminalis fenestration
by flexible neuroendoscopy: indications, technique, and
results
L. Rangel-Castilla1, S. Hwang2, A. Jea2, J. Torres-Corzo3
1Neurosurgery, The Methodist Neurological Institute, 2Neuro-
surgery, Texas Children Hospital, Baylor College of Medi-
cine, Houston, TX, USA, 3Neurosurgery, Instituto Potosino
de Neurociencias, Hospital Central, San Luis Potosi, Mexico

Introduction. Endoscopic third ventriculostomy (ETV) is
the procedure of choice to treat obstructive hydrocephalus.
However, sometime it is not technically possible or fail.

Objective. We present an alternative to the standard ETV
through the lamina terminalis (LT) by a transventricular-
transforaminal approach through a standard coronal burr-hole.

Aim. Indications, surgical technique, neuroendoscopic
findings and clinical outcome of LT fenestration are discussed.

Patients and methods. Between 1994 and 2010, all
patients who underwent endoscopic LT fenestration were
analyzed and prospectively followed up. The decision of
performing a LT fenestration was made intraoperatively.
Results. Twenty-five patients, ranging in age from 7 months to
76 years, underwent LT fenestration. All patients had obstruc-
tive hydrocephalus secondary to: neurocysticercosis, neo-
plasms, arachnoid cyst, neonatal aqueductal stenosis, Chiari
malformation and basilar invagination. Thirteen (52%) patients
had a VP shunt and six (24%) had undergone a previous
endoscopic procedure, that failed. Intraoperative findings that
lead to a LT fenestration were: ETV was not technically
feasible and/or non-patent or insufficient basal subarachnoid
space. No intraoperative complications occurred. The mean
follow-up periodwas 63.76months. Overall, 19(76%) patients
had resolution of symptoms and did not required another
procedure. Six (24%) remain symptomatic requiring a VP.

Conclusion. Endoscopic transventricular transforaminal
LT fenestration is feasible and safe through a standard
coronal bur hole with low incidence of forniceal contusion
with flexible neuroendoscopy. An overall of 76% success
rate with good clinical outcome is seen in the long-term
follow-up. Endoscopic LT fenestration has a high percent-
age of salvage for failed ETVand VP shunt.
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Revisiting the endoscopic ventricular shunt catheter
insertion and revision: risks factors for failure
S. Elbabaa, J. Simon
Division of Pediatric Neurosurgery, Arkansas Children's
Hospital, Little Rock, AR, USA

Introduction. Results of the endoscopic ventriculoperito-
neal shunt insertion trial (2003) showed no reduction in the
incidence of shunt failure.We analyze risk factors for failure
in 31 endoscopically-guided shunt insertions and revisions
at our institution.

Methods. Retrospective review of charts and radiographic
images for all endoscopic shunt placements and revisions
performed by a single surgeon at Arkansas Children's Hospital
from December 2008 to September 2010.Minimal f/up was 6
months.Endpoint was failure of shunt requiring a subsequent
revision.Risk factor analysis was performed with Cox propor-
tional hazards regression and Kaplan-Meier survival curves.

Results. 31 patients were included, 2 patients excluded
due to unrelated death.10 were initial insertions and 19
were proximal revisions.Median age was 5.65 years.Mean
follow up was 411 days.Overall, 27.6% of shunts failed( 2/
10 initial placements and 6/19 revisions).Considering
endoscopic shunts with at least 1 year follow up, the failure
rate was 30.7%.No shunt infections were reported postop-
eratively. Analyzed factors included age,etiology of hydro-
cephalus,frontal vs. parieto-occipital approach,initial vs.
revision shunt and pre-op ventricular width at the entry
site.Cox regression analysis showed only pre-op ventricular
width at entry site predicted shunt failure (p=0.0265).
Subsequent Kaplan-Meier survival curves showed signifi-
cant survival advantage when ventricular width >15 mm
compared to width<15 mm (p=0.0035).All other risk
factors didn´t show biostatistical significance.

Conclusions. In our small series, risk factor analysis
demonstrated that only preoperative ventricular width is a
significant predictor of shunt survival if larger than 15mm at
the entry site. Careful assessment of preoperative ventricular
anatomy may be useful in predicting survival advantage of
endoscopically-guided shunt insertion or revision.

Abstract: 729
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Endoscopic surgery of temporobasal arachnoid cysts and
some anatomical lendmarks of basal subarachnoid
cisterns for endoscopic cystocisternostomy
A. Danchin

Clinic of neurosurgery, Main military clinical hospital of
Defence Ministry, Kiev, Ukraine

Introduction. The goal for surgery of arachnoid cysts
(AC) is to perform broad communication between cyst and
subarachnoid space.

Materials and methods. we used endoscopic surgery in
18 patients with AC. Age of patients was from 18 until 69
years (average was 38). We used rigid lends scopes and 3-d
endoscopic system for endoscopic microsurgery. Endoscop-
ic cystocisternostomy was performed in all 18 cases. All
patients suffered from heavy head pain during several
years. In two cases we made endoscopic cystocrurocister-
nostomy in oculomotor-tentorial region, between oculomo-
tor nerve, tentorial edge and pedunculus cerebri. In 7 cases
we made endoscopic cystopontocisternostomy - near
tentorial edge, right after oculomotor nerve. In next four
cases we made endoscopic cystocisternostomy in optico-
carotid region, between optic nerve and internal carotid
artery. In 5 cases we made endoscopic cystocisternostomy
between oculomotor nerve and internal carotid artery. Endo-
scopic approach (a burr-hole) in upper part of a cyst allows to
penetrate cyst wall and to connect arachnoid cyst with crural,
chiasmatic, carotid, interpeduncular and pontin subarachnoid
cisterns. This safe procedure was successfully performed in all
patients with good result. In follow-up (1–3 years of
observation) patients had no head pain and felt nice.

Results. In all patients we observed clinical and MRI
improvement after operations without postoperative
complications.

Conclusions. We describe new endoscopic operations -
cystocrurocisternostomy, cystopontocisternostomy in
oculomotor-tentorial region, cystocisternostomy in optico-
carotid region and cystocisternostomy in oculomotor-
carotid region. These methods allow avoiding cysto-
peritoneal shunting or craniotomy and have been a method
of choice in patients with such pathology.

Abstract: 931
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Results of neuroendoscopic removal of third ventricular
colloid cyst in 68 consecutive cases
M. Samadian1, G. Sharifi1, E. Alavi1, R. Jabbari1, S.
Shahjouei1, B. Danshpajouh1, O. Rezaee1, K. Haddadian1,2
1Neurosurgery Department, Loghman-Hakim Hospital,
Shahid Beheshti University of Medical Sciences, 2Neuro-
surgery Department, Day General Hospital, Tehran, Iran

Introduction. A colloid cyst, a neuro-epithelial origi-
nating cyst, is a slow-growing, benign tumor that occurs in
the anterior third ventricle. Here we report a retrospective
review of all symptomatic patients treated for neuro-
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endoscopic removal of third ventricular colloid cyst at
Loghman Hakim and Day General Hospitals between
2003 and 2010.

Material and method. The total of 68 patients underwent
neuroendoscopic surgery in this interval. Of the patients 41
were male and the other 27 patients were female. These
patients ranged in age from 16 to 71 years (mean, 39.26 yr).
The most common chief complain was Headache in 86%,
followed by complaining of nausea and Vomiting in 56%.
Visual impairments, pupil edema and gait disturbance were
the other common presenting conditions . A rigid Gaab
(Storz Co.) endoscope was used for all procedures.In
patient with Decreased level of consciousness and in
patient with IVH Externalized ventricular drains was used..

Results. The operations were practiced in a range of 22
and 135 minutes with mean of 43 min. Two patients needed
permanent shunting after removal of the cyst. Meningitis
was seen in 3 patients due to EVD. 2 of the patients had
seizure that could simply be controlled. 18 of the patients
showed small intra ventricular hemorrhage on the first
imaging post operation. We didn´t found any permanent
neurologic complication after surgery.

[Sagittal T1W properative MRI]

[Sagittal T2W postoperative MRI]

Conclusion. Our result shows a great success in neuro-
endoscopic removal of 3rd ventricular colloid cyst. The
endoscopic approach to the treatment of colloid cysts is
safe, effective and well accepted.

Abstract: 1091
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Non-linear strategies for the analysis of the intracranial
pressure signal
D. Santamarta1, D. Abásolo2, R. Hornero3, M.M. Martínez-
Madrigal1, E. González-Martínez1
1Neurosurgery, University Hospital of León, León, Spain,
2Centre for Biomedical Engineering, Division of Mechanical,
Medical and Aerospace Engineering, FEPS, University of
Surrey, Surrey, UK, 3Department of Signal Theory and
Communications, ETSIT, University of Valladolid, Valla-
dolid, Spain

Background. The clinical value of intracranial pressure
(ICP) focuses on its time-averaged mean, viewing other
features of the signal as having less clinical relevance.
Taken alone, however, the mean ICP offers insufficient
light into the underlying pathophysiology of acute brain
injury as well as cerebrospinal fluid disorders. Recent
progress in the theory of non-linear dynamics has
provided new methods for the study of the ICP
waveform.

Methods. The course of the complexity and the
variability of the ICP signal was analyzed in 77 infusion
studies performed in patients with hydrocephalus (mean
age 70 years, 47% women). For this purpose, we used
the central tendency measure (CTM), which quantifies
the degree of variability and the Lempel-Ziv (LZ)
complexity, which reflects the arising rate of new
patterns along with the ICP time series. We selected four
artefact-free epochs during the baseline, infusion, plateau
and relaxation phases of every infusion study to
determine the mean values of the pressure range, pulse
amplitude, CTM and LZ complexity.

Results. Values of LZ complexity and CTM decreased
with infusion yielding the lowest values during the plateau
(p>0.01). Significant inverse correlations were found
between both non-linear parameters, pulse amplitude and
pressure range. Partial correlation analysis emphasized the
link between complexity, variability and pulsatility of the
ICP waveform.

Conclusion. Intracranial hypertension due to volume
loading leads to decreased complexity and increased variabil-
ity of the ICP signal. This finding seems to be associated with
the higher pulse amplitude which accounts after volume
loading.
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Endoscopic third ventriculostomy in adult hydrocephalus:
evaluation of third ventricle floor and arachnoid
membranes
I. Anik1, S. Ceylan1, K. Koc1, V. Etus1, Y. Anik2, H. Genc1,
B. Cabuk3
1Kocaeli University, Neurosurgery Department, 2Kocaeli
University, Radiology Department, 3Fatih Sultan Mehmet
Hospital, Neurosurgery Department, Kocaeli, Turkey

Introduction. Third ventricle floor structure and variations
of interpeduncular and prepontine membranes are the
important factors in the success of Endoscopic Third
Ventriculostomy (ETV). We retrospectively analyzed our
intraoperative videos, MRI studies and corresponded these
findings with our recently performed cadaver study, in which
Liliequist's membrane and other prepontine membranes were
defined. We discussed the clinical significance of these
structures.

Patient and methods. We performed ETV for 123 adult
patients with hydrocephalus in our department during the ten
years period. All patients were analyzed with preoperative and
postoperative MRI and flow studies. We performed 3D
sequences (CISS) and MPR for the last 43 patients. We
classified third ventricle floor structure from the operative
videos. In our anatomic study we demonstrated the variations
of LM and prepontine membranes in 24 fresh cadavers. We
compared these variations with our patients' results.

Results. We classified the third ventricle floor as opaque,
semi-opaque and translucent. We observed that there were
complex membranes through the prepontine cistern in 7 of
43 (16.3%) cases on 3D Drive sequences. In our cadaveric
study, we observed that prepontine membranes were a
continuation of mesencephalic leaf and in 4 of 24 (16.7 %)
specimens and these membranes were attached to the
anterior of clivus without any interruption.

Conclusion. Third ventricle floor structure is an important
factor in opening of the tuber cinerum during ETV. Variations
of the membranes located through the interpeduncular and
prepontine membranes may affect the success of ETV. 3D
sequences are essential in observing these membranes.

Abstract: 1217
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The role of endoscopy in the treatment of pineal region
tumors: our experience with technical note
M. Gangemi, V. Seneca, G. Colella, V. Cioffi, A. Imperato,
F. Maiuri

Department of Neurosurgery, Federico II University,
Naples, Italy

Tumors of the pineal region represent a major neurosurgical
problem and their optimal treatment is controversial. Direct
microsurgical approach is frequently indicated, but it
involves many operative risks related to the deep location
and the presence of important vascular structures. On the
other hand, endoscopic surgery may play an important
role in most patients with pineal tumors, because it
allows to treat symptomatic hydrocephalus and to safely
perform tumor biopsy under direct vision.

We report our experience of 13 patients with pineal
region tumors treated by endoscopic surgery. The procedure
included in all cases thirdventriculostomy for the treatment
of hydrocephalus, CSF sampling for cytology and tumor
markers research, and tumor biopsy for histological
diagnosis. Biopsies showed pineocytoma in four cases, a
pineoblastoma, germinoma in four, a low grade astrocyto-
ma, subependymoma in two and an atypical meningioma.
Thus, the endoscopic procedure may allow to select cases
requiring a microsurgical approach (medium-sized or large
non-germ-cell tumors) from cases to be treated only by
irradiation and chemotherapy (germinomas and other
malignant germ-cell tumors). Then, in some patients with
pineal region tumors the endoscopic procedure remains the
only surgical treatment. When a direct microsurgical
approach is indicated, it may be performed safely, in a
non-emergency situation, and after correction of the
hydrocephalus by endoscopic thirdventriculostomy.

Abstract: 1251
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18F-FDG PET-CT in patients with normal pressure
hydrocephalus: a preliminary study
A. Mangiola1, M.L. Calcagni2, P. De Bonis1, L. Rigante1,
A. Pompucci1, M.D. La Valle2, L. Indovina2, A. Giordano2,
C. Anile1
1Catholic University of Rome, institute of neurosurgery,
2Nuclear medicine, Catholic University of Rome, Roma,
Italy

Objectives. Few studies attempted to assess brain
metabolism in patients with Normal Pressure Hydrocepha-
lus (NPH) and metabolic variations after CSF-shunting. We
determined the relationship between rCMRglu and clinical
status in NPH patients undergoing CSF-shunt.

Methods. Between October 2008 and November 2009,
10 patients were admitted for suspected NPH; 2 cases also
presented clinic suggestive for Brain Degenerative Diseases
(BDD). CSF-dynamics was evaluated preoperatively with
an intraventricular infusion test. Dynamic-3D-18F-FDG
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brain-PET-CT was performed before and after surgery.
Outcomes were evaluated with Krauss Improvement Index,
Modified Rankin Scale, Stein-Langfitt Score, and Larsson
Categorization System (follow-up 12–18 months). Means
were compared with Student t-test.

Results. Eight patients improved in all symptoms; the
two patients with suspected BDD had partial and no
improvement, respectively. Pre-operative global mean
CMRglu in gray matter was 43% lower than in normal
subjects. Post-operative mean CMRglu in improved patients
increased by 51%. The partially improved patient had mild
but not significant CMRglu increase. The unchanged patient
had no variation. No differences were noticed in white
matter.

Conclusions. Regional cerebral metabolic rate for glu-
cose correlates with the clinical status of NPH patients
before and after CSF-shunt. Further studies are necessary to
discern shunt responders among people harbouring clinical
signs of both NPH and BDD.

Abstract: 1320
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The value of external lumbar drainage in selecting surgery
responders among patients with normal pressure
hydrocephalus
N. Paidakakos, S. Borgarello, M. Naddeo
Neurosurgery, CTO Hospital, Turin, Italy

Introduction. Both our personal experience and the
review of the literature confirm the difficulty in identifying
diagnostic and prognostic tests with high predictive value
and accuracy for normal pressure hydrocephalus (NPH).
External lumbar drainage (ELD) has been reported as a
useful assessment tool.

Aim. To assess the value of ELD in selecting probable
responders to surgical treatment.

Materials and methods. 44 NPH patients were identified
by our hydrocephalus outpatient clinic on the basis of clinical
spectrum and neuroradiological findings (21 male, 23 female,
mean age 72). ELDwas performed in all but 4 patients (10ml/hr
for 3 days). The Hauser Ambulatory test and Mini Mental State
Examinatiron were used to assess improvement. Patients
underwent shunt surgery or endoscopic third ventriculostomy
(selection made upon lumbar and ventricular outflow resistance
values).

Results. Based on a modified Black's scale, 68.2% of
patients presented a favorable (good or excellent) outcome.
Similar qualitative results were obtained by both shunt
surgery and third ventriculostomy, after careful patient
selection. Out of 7 patients with negative ELD response
only 1 had a good outcome, 2 modest and 4 null. Out of 33

patients with positive ELD test only 4 presented an
unfavorable outcome. 97% of good/excellent results had
been correctly predicted by ELD. The test´s sensibility has
been as high as 96.6%, with a positive predictive value of
87.8%.
Conclusions. ELD is an invaluable tool for selecting
probable responders, regardless of type of treatment. It
should be administered in every NPH patient candidate for
surgical treatment.

Abstract: 1476
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Dementia in shunt responsive idiopathic normal pressure
hydrocephalus - a long-term follow-up study
V. Leinonen1, A.M. Koivisto2,3, I. Alafuzoff4, S. Savolainen1,
A. Sutela5, J. Rummukainen6, R. Vanninen5, J.E. Jääskeläinen1,
H. Soininen2,7, J. Rinne1
1Neurosurgery, 2Neurology, Kuopio University Hospital,
3Unit of Neurology, Institute of Clinical Medicine,, Uni-
versity of Eastern Finland, Kuopio, Finland, 4Genetics and
Pathology, Uppsala University, Uppsala, Sweden, 5Radiol-
ogy, 6Pathology, Kuopio University Hospital, 7Unit of
Neurology, Institute of Clinical Medicine, University of
Eastern Finland, Kuopio, Finland

Introduction. Idiopathic normal pressure hydrocephalus
(iNPH) causes cognitive decline that can be alleviated by
shunting but long-term outcome studies are scarce.

Aim. To elucidate the long-term cognitive outcome of
shunt-responsive iNPH patients.

Methods. In overall, 468 patients of the Kuopio NPH
Registry were evaluated for suspected NPH by a frontal
cortical biopsy and 24-hour intraventricular pressure mon-
itoring. Of the193 shunted iNPH patients 36 did not
improve and 11 had inadequate follow-up data. The 146
initially shunt responsive iNPH patients were analyzed for
the final clinical diagnosis in a median follow-up time of
4.8 years.

Results. During the follow-up, 117 (80%) of the 146
shunt-responsive iNPH patients developed cognitive de-
cline, in 67 (46%) cases fulfilling the diagnostic criteria of
clinical dementia, in most cases Alzheimer's disease or
vascular dementia. In multivariate analysis of the 146 iNPH
patients, memory deficit as a leading symptom prior to
shunt (OR 13.0; CI 3.2-53) and age (OR 1.15/year CI 1.06-
1.24) predicted subsequent dementia. Interestingly, eight
(5%) shunt-responsive iNPH patients developed dementia
without any signs of other neurodegenerative diseases in
the clinical, neuroradiological or neuropathological evalu-
ation. In these eight patients, gait disturbance was the initial
leading symptom.
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Conclusions. INPH patients with initially responding
to CSF shunti have still significant risk of progressive
cognitive decline. Causes of decline include concurrent
degenerative brain disease, in addition, clinical data
suggest a distinct form of dementia related to iNPH.
Active follow-up of shunted patients and methods for
testing shunt function are warranted.

Abstract: 1479
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Amyloid and tau proteins in cortical brain biopsy and
Alzheimer's disease (AD)
V. Leinonen1, A.M. Koivisto2,3, S. Savolainen1, J. Rummukainen4,
O.T. Pyykkö1, M. ab und zu von Fraunberg1, J.E.
Jääskeläinen1, H. Soininen2,3, J. Rinne1, I. Alafuzoff5
1Neurosurgery, 2Neurology, Kuopio University Hospital,
3Unit of Neurology, Institute of Clinical Medicine, Univer-
sity of Eastern Finland, 4Pathology, Kuopio University
Hospital, Kuopio, Finland, 5Genetics and Pathology,
Uppsala University, Kuopio, Sweden

Introduction. Amyloid-β (Aβ) aggregates are pre-
sumed to be found in the brain at an early stage of AD
but have seldom been assessed by brain biopsy during
life.

Aim. To study the predictive value of brain biopsy in AD.
Methods. Between 1991 and 2006, we had evaluated 468

patients with suspected normal pressure hydrocephalus
(NPH) with intraventricular pressure monitoring and a right
frontal cortical biopsy immunostained for Aβ and HPt.
Clinical follow-up data - available from 433 cases - was
reviewed for the clinical signs of dementia. Logistic
regression analysis was used to analyze whether Aβ and/
or HPt in the biopsy samples obtained during life predicted
development of AD.

Results. Of the 433 frontal cortical samples, 42 (10%)
displayed both Aβ and HPt, 144 (33%) Aβ only, and
247 (57%) neither Aβ nor HPt. In a median follow-up
time of 4.4 years, 94 patients (22%) had developed
clinical AD. The presence of both Aβ and HPt
associated strongly (odds ratio [OR], 72.5; 95% confi-
dence interval [CI], 23.7-222) and Aβ alone significantly
(OR, 11.2; 95% CI, 5.1-24.7) with the clinical diagnosis
of AD.

Conclusions. This is the largest follow-up study of
patients assessed for the presence of Aβ and HPt in
brain biopsy samples. The presence of Aβ and HPt
spoke strongly for the presence or later development of
clinical AD. Aβ alone was suggestive of AD, and the
absence of Aβ and HPt spoke against later clinical
diagnosis of AD.

Abstract: 1485
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Assessment of CSF dynamics supported by ICM+
software: setups and main results
Z. Czosnyka, M. Czosnyka, P. Smielewski, T. Santarius,
J.D. Pickard
Department of Clinical Neurosciences, Neurosurgery, Uni-
versity of Cambrdige, Cambridge, UK

Objective. Brain monitoring requires computer support
because the recorded signals and they interactions may be
complex. On top of this identification of clinically relevant
models is frequently mandatory.

Material and method. ICMPlus software was intro-
duced in CSF Dynamics Lab in 2003. Since then over
1600 constant rate infusion tests and 153 overnight ICP
monitoring (using intraparenchymal bolt) were per-
formed in patients suffering from hydrocephalus and
other CSF disorders. Different configurations were used:
ICP only (identification of CSF dynamics model during
infusion test and overnight ICP monitoring ; N=1360);
ICP and arterial pressure (analysis of Pressure Reactivity
Index, N=255); ICP, ABP and Transcranial Doppler
blood flow velocity (for assessment of cererebral
autoregulation, N=96) ; ICP,ABP and Near-Infrared
Spectroscopy (for analysis of Cerebral Blood Volume
waves; N=17); ICP , sagittal sinus pressure (in patients
with idiopathic intracranial hypertension to assess a
hydrodynamic consequences of cerebral venous sinus
stenosis; N=11). To assess vascular factors of hydro-
cephalus, combination of CSF infusion study with PET-
CBF studies were performed (N=12).

Results. Methodology to differentiate between 'shuntable'
hydrocephalus and brain atrophy plus shunt testing in-vivo
has been devised. Coupling between the Resistance to CSF
Outflow and state of cerebral autoregulation was character-
ized (r=−0.41, P<0.03). Strict association between CSF
pressure and sagittal sinus pressure has been described in
Idiopathic Intracranial Hypertension (r=0.97;p=0.0032).
Finally, white matter PET- CBF gradients have been
described (p<0.0001) in idiopathic NPH.

Conclusion. ICM+proved to be useful and versatile tool
for assessment of disturbed CSF dynamics.

Abstract: 1513
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North American practices in Idiopathic Normal Pressure
Hydrocephalus
M.D. Cusimano1, S. Mohammed2, R. Kurlan3
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1Division of Neurosurgery, St Michael's Hospital, Univer-
sity of Toronto, 2Division of Neurosurgery, University of
Toronto, Toronto, ON, Canada, 3Department of Neurology,
University of Rochester School of Medicine, Rochester,
Rochester, NY, USA

Introduction. Idiopathic Normal Pressure Hydrocephalus
(INPH) is a clinical syndrome of progressive mental
deterioration, including gait unsteadiness, dementia and
urinary incontinence associated with hydrocephalus in the
setting of normal cerebrospinal fluid (CSF) pressure. After
nearly four decades, there is still no gold standard for its
diagnosis and management.

Methods. A survey of 60 questions, divided into
sections: demographics, present practice (diagnosis, treat-
ment and outcome) was sent to 1300 neurosurgeons,
neurologists and geriatricians of North America via an
online survey tool.

Results. 238 neurosurgeons, 121 neurologists and 6
geriatricians responded to date. This represented 6793 years
of clinical practice, yearly evaluation of 5175 possible
INPH patients and yearly shunting of 2470 probable INPH
patients. 47.5% of the respondents stated that gait distur-
bance is the minimal clinical requirement for shunting,
while 21.9% preferred the full clinical triad. Patient age,
length of history and opening pressures were not regarded
as exclusion criteria for shunting by 85% of respondents.
CT (51%), MRI (83%) and neuropsyhological testing
(37.5%) were the most common pre-shunt investigations.
63% agreed that improvement with one time CSF tap-test is
sufficient for shunting. 92% preferred VP shunts while 3%
preferred LP shunts. Programmable valves (67%) were the
most commonly used. Under drainage and subdural
effusions were the most widely reported complication of
shunting. 78 % of respondents had a CT brain as the
preferred post-op image.

Conclusions. The management of INPH is extremely
variable and more randomized controlled trials are required
to guide management.

Abstract: 1541
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Supraorbital endoscopic approach to colloid cyst
A. Delitala, A. Brunori, S. Signoretti, N. Russo, V. di Norcia
Neurosurgery, S. Camillo Hospital, Roma, Italy

Introducttion. Surgical approach to colloid cyst of the
third ventricle have evolved over time. In recent years,
endoscopy has been recognized as an effective treatment
alternative to open surgery. The disadvantage of endo-
scopic treatment has been shown in the difficulty of
controlling the adhesion of the cyst to the roof of the

third ventricle and the difficulty of obtaining a complete
removal of the cyst.

Objective. We have designed and carried out a supraor-
bital approach to obtain a better viewing angle of the cyst
and better control of the adhesion of the cyst with the roof
of the third ventricle.

Methods. From september 2005 to March 2011 we
operated eight consecutive patients with colloid cyst in the
third ventricle. All procedures were performed using
endoscopic supraorbital approach.
The endoscopic procedure was performed using a rigid
endoscope STORZ with three working channels. In four
patients surgical supraorbital trajectory has been planned
with the help of navigator.

Results. The duration of the procedures was between 60
and 110 minutes, including the registration on the navigaton
system. Complete removal of the cyst was achieved in six
patients. All patients were discharged within 6 days.

Conclusion. Endoscopic treatment may be an effective and
safe procedure instead of open surgical craniotomy. Our series
shows that the endoscopic supraorbital endoscopic resection
is a valuable approach to colloid cysts of the third ventricle.

Abstract: 1589
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Noise arising from valve disturbing shunt-patients with
gravitational adjustable valves
C. Sprung1, F. Knitter2, C. Miethke3, F. Stockhammer4
1charité-University medicine Berlin, 2Miethke GmbH,
3miethke GmbH, Berlin, 4Rostock University, Rostock,
Germany

Objective. A rare complication of shunt systems is a
noise disturbance arising from the valve. Sensitized by one
case, we queried and investigated adult patients with
different forms of hydrocephalus after implantation of pro-
GAV valves for occurrence and the possible factors being
related to noise development.

Patients and methods. 31 patients with implanted
proGAV valve were investigated consecutively. The
patients were asked for any noise arising from the
shunt. The valve was auscultated in the upright position
as well in neutral position as in head reclination. The
position of the gravitational unit (GU) was determined
in respect to the Frankfurt horizontal plane (FHP). The
posterior inclination of the GU in reclination (PTrecl)
was then calculated

Results. 3 (9, 6%) out of the 31 patients reported an
audible noise. It only occurred in up-right position with
maximum head reclination. In 2 of the 3 patients the noise
was audible also for the investigator with a prepared

1858 Acta Neurochir (2011) 153:1833–1905



stethoscope. The PTrecl varied from 4 to 108° (median
47°). Patients complaining about a noise had a larger PTrecl
(median: 85 vs 47°, p=0.0032, t-test). An in-vitro investi-
gation revealed vibration of the ball in the cone of the
adjustable unit as source of the noise, if the flow through
the valve exceeded 80-140ml/hour.

Conclusion. A valve related noise is an eventual
complication in patients with proGAV valves. This compli-
cation can be prevented during shunt placement by
avoiding posterior inclination of the gravitational unit
especially in patients with a good cervical mobility.

Abstract: 1644

15 - Neuroendoscopy, hydrocephalus, CSF dynamics

DTI imaging, a possible marker in normal pressure
hydrocephalus
D. Hořínek1, M. Mohapl1, V. Šulc1, J. Vrána2, V. Beneš1
1Department of Neurosurgery, Charles University, 1st
Medical Faculty, 2Department of Radiology, Central Mili-
tary Hospital, Prague, Czech Republic

Objective. The etiology of normal pressure hydroceph-
alus (NPH) remains enigmatic. There has been still a search
for a specific and yet non invasive markers for the
diagnosis and therapeutical outcome.

Methods. 18 patients were investigated for possible
NPH. All patients underwent diagnostic testing including
the lumbar infusion test and 5 days of external lumbar
drainage for diagnosis of NPH. Only the patients with
positive diagnostic response were included in the study (n=
10), all patients with positive response were shunted. All
patients underwent 3T MRI examination including T2W,
T1Wand DTI sequence of the whole brain in axial sections.
Eleven healthy individuals were examined with the same
technique. Following parameters were then manually
measured: fractional anisotropy (FA) and apparent diffusion
coefficient (ADC) in fornix, genu of the internal capsule,
and optic radiation. The ROI was placed arbitrarily two
slices above the slice where anterior comissure could be
detected.

Results. The fractional anisotropy differed significantly
(p<0,01) in fornix, in right genu of the capsula interna
and in the left optical radiation (p<0,05), the data
showed some trend (p<0,1) in ADC of the left and right
optical radiation.

Conclusion. The DTI measurements may reveal the
periventricular white matter structural imparirment in
patients with NPH. As a possible non-invasive diagnostic
marker it deserves further attention and investigation.
Supported by IGA NT 11536, GAČR P304/10/P464 and
IGA MZ 12349–4

Abstract: 1679

15 - Neuroendoscopy, hydrocephalus, CSF dynamics

MRI morphometry of the 3rd ventricle in hydrocephalus
secondary to intraventricular haemorrhage and aqueductal
stenosis and in children without hydrocephalus
G. PATERNOSTER1, U. farooq1, W.B. lo1, P. davies2,
G. solanki1
1NEUROSURGERY, BIRMINGHAM, 2Birmingham
Children`s Hospital, Birmingham, UK

Introduction. The MRI morphometry and morphological
patterns of the third ventricle in children with and without
hydrocephalus is not well known. In particular, it is unclear
which parameters could be useful in evaluating the
optimum ventricular shape and size in the management of
hydrocephalus.

Aims & objectives. Using MR imaging, to perform
quantitative and qualitative changes of the third ventricular
surface area(TVSA), floor and lamina terminalis. To report
significant variations in the above parameters with different
types of hydrocephalus.

Patients & methods. Medical records and imaging of 69
(40 boys, 29 girls) children treated consecutively at our
institution were reviewed. M:F=1.4. The median age was
3.9 years(15 days-16 years). Statistical analysis using SPSS

Results. 23 children had AS(aqueductal stenosis), 26
IVH(intraventricular haemorrhage) at birth. Twenty MR
images of children without hydrocephalus were used as
controls(Norm).The third ventricular, lateral(frontal horn,
occipital) widths, lamina terminalis/third ventricle floor
angle are significantly larger in children with hydrocepha-
lus. No significant difference noted between AS and IVH
groups.After normalization with the biparietal width, the
TVSA in the AS group (712 mm2) is significantly larger
than control(497 mm2), p=0.003 and IVH group(451
mm2), p=0.006. There was no statistical difference in
TVSA between the IVH and control groups.

Conclusion. The 3rd Ventricular surface area is signifi-
cantly larger in Aqueductal stenosis than in controls and
IVH. Interestingly the SA in IVH is smaller than controls
but was not statistically different. Other measurements of
the lateral and third ventricle do not differentiate between
AS and IVH.

Abstract: 1723

15 - Neuroendoscopy, hydrocephalus, CSF dynamics

MRI Morphometric features in patients undergoing
endoscopic-third-ventriculostomy: quantitative and
qualitative analysis.
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G. PATERNOSTER1, U. Farooq1, W.B. Lo1, P. Davies2,
G. Solanki1
1NEUROSURGERY, BIRMINGHAM, 2Birmingham
Children`s Hospital, Birmingham, UK

Introduction. In the management of paediatric hydro-
cephalus, currently there is no reliable pre-operative
radiological predictor for success of endoscopic third
ventriculostomy(ETV), nor is there an early post-operative
indicator to predict the likely failure.

Aims & objectives. To analyse conventional and new
MRI parameters that reliably predict the immediate post-
operative success of ETV and helps differentiate between
successful and failed ETV cases.

Patients & methods. MRI imaging of 33 (21 boys and 12
girls) consecutive children with ETV were reviewed. M:F=
1.75. The median age was 5.5(15 days-15) years. Pre and
post-operative MRIs were reviewed. T2W and FIESTA
sagittal and axial sequences were used. Known and new
parameters as well as qualitative features that help define
ETV success were measured and are reported here.

Results. There are several immediate post-operative
radiological indicators for success of ETVand these include
a reduction of third ventricular width (p=0.004), third
ventricular index(p=0.007), FOHR(p=0.045), MB-LT(p=
0.017), AC-TVF(p=0.017), convexities of lamina terminalis
and third ventricular floor(p=0.02), significantly associated
with clinical success.

There was no reliable pre-operative radiological predic-
tor of ETV success rate in this series.
There was no statistically significant difference in any of
these parameters when comparing successful ETV cases
versus failed cases.

Conclusion. While no pre-operative radiological pre-
dictor of ETV success was found, this study has
identified both quantitative and qualitative features which
are of important prognostic value, although they have
been found wanting in terms of differentiating success
from failure of ETV.

Abstract: 1740

15 - Neuroendoscopy, hydrocephalus, CSF dynamics

National audit of ventriculoperitoneal shunt survival
in children in the United Kingdom
Y. Al-Tamimi, P. Sinha, S. Thomson, P.D. Chumas
Neurosurgery Department, Leeds, UK, Leeds Teaching
Hospital NHS Trust, Leeds, UK

Introduction. Ventriculoperitoneal (VP) shunt survival in
children has significant implications for the morbidity and
mortality of this cohort of children and for the provision of
paediatric neurosurgical services. The aim of this study is to

investigate factors associated with VP shunt failure requir-
ing further surgery.

Method. Retrospective national study of neurosurgical
units in the United Kingdom and Ireland. All paediatric
patients (< 16 years) undergoing any VP shunt operation
(insertion of new shunt or revision of existing shunt) in the
period January 2008-January 2010 were logged onto a
central database. Data collected included age, date of
operation and seniority/specialist interest of surgeon.

Results. 2359 operations were recorded (excluding inter-
mediate operations such as external ventricular drainage) of
which 1073 were insertion of a new shunt. 532 operations
were recorded within 30-days of the first logged operation
(22.6% 30-day failure rate). Overall mean survival was 15.7
months (95% confidence intervals 15.3-16.2 months). Overall
cumulative survival was approximately 0.6.

Conclusion. Although national data of VP shunt survival
is not readily available for comparison, results from this
national audit suggest failure rates are higher than that
previously reported. A review of the literature and further
analysis of the data will be presented.

Abstract: 1672

16 - Syringomyelia and dysraphism

Surgical treatment of Chiari I malformation
J. Klekamp
Neurosurgery, Christlches Krankenhaus, Quakenbrück,
Germany

Introduction. Decompression of the foramen magnum is
the procedure of choice for patients with Chiari I
Malformation (CMI). This paper analyses, which factors
influence postoperative outcome after foramen magnum
decompression for CMI.

Methods. Hospital files, neuroradiological examinations,
intraoperative documentations and follow up examinations
were analysed. Outcome was analyzed for changes of
syrinx size and clinical recurrence rates according to
Kaplan-Meier statistics.

Results. Among 590 CMI patients, 355 foramen magum
decompressions were performed. Patients presented at an
average age of 40±16 years, mean follow-up was 51±57
months. The differences in surgical technique consisted of
craniectomy size, handling of the arachnoid and tonsils and
the type of material for duraplasty. Arachnoid dissection,
shrinking of cerebellar tonsils and a small craniectomy size
predicted a higher rate of postoperative decrease of syrinx
size. In terms of clinical outcome, a correlation was found
between severity of arachnoid changes and clinical recur-
rence rates. Other factors predicting a higher recurrence rate
were a large craniectomy, no arachnoid dissection, a
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duraplasty with autologeous material, and formation of
arachnoid adhesions between duraplasty and cerebellar
tonsils. With a small craniectomy, arachnoid dissection,
tonsillar shrinkage and artificial material for duraplasty, initial
postoperative improvement was observed for 80% of patients,
syrinx sizes decreased permanently in 86% and a 10 year rate
free of neurological progression of 83% was observed.

Conclusions. For symptomatic patients with CMI fora-
men magnum decompression should be recommended and
consist of a small craniectomy, arachnoid dissection,
shrinking of cerebellar tonsils, and a spacious dura graft
using artificial material.

Abstract: 946

16 - Syringomyelia and dysraphism

Foramen magnum decompression and duroplasty for
the treatment of Chiari I associated syringomyelia.
Long-term clinical and radiological results.
G. spena, A. barbanera, M. vitali, A. bertuccio, P. versari
Neurosurgery, Ospedale Civile Alessandria, Alessandria,
Italy

Aims. The aim of this study was to analyze the long-term
clinical and radiological outcomes of craniocervical decom-
pression for patients affected byChiari I-related syringomyelia.

Patients and methods. Retrospective analysis of patients
affected by Chiari I-associated syringomyelia treated by
craniocervical decompression (CCD). Surgical and techni-
cal aspects and preoperative factors predicting outcome
were discussed. Chi-square test was used to establish the
presence of significant differences in the frequencies of
preoperative tonsils' descent and of the extension of syrinx
among patients grouped by clinical outcome (improved,
unchanged, worsened) and radiological syrinx modification
(collapsed, unchanged). Statistical significance was fixed at
a p value of less than 0.05. Results. 42 patients were
reviewed. The most important preoperative symptoms were
related to myelopathy. Most syrinxes were in the cervico-
thoracic region (61.1%), and the majority of patients had
tonsillar descent between the foramen magnum and C1. All
patients underwent a craniectomy less than 3 cm in
diameter followed by a duroplasty with dura substitute.
No arachnoid manipulation was necessary. Three patients
(8.1%) experienced cerebrospinal fluid leaks that resolved
without complications. At a mean follow up of 40 months
(range 16–72) 80.5% of patients exhibited improvement
over their preoperative neurological examination while
11.1% stabilized. The syrinx shrank in 80.5% of patients.
Chi-square test showed that preoperative syrinx extension
and degree of tonsillar descent did not correlate with clinical
and neuroradiological postoperative evolution. Conclusion.

Treating syringomyelia associated in Chiari I malformation
with CCD leads to a large percentage of patients with
satisfying results and no irreversible complications.

Abstract: 1687

16 - Syringomyelia and dysraphism

Non-traumatic spinal arachnopathies and syringomyelia
J. Klekamp
Neurosurgery, Christliches Krankenhaus, Quakenbrück,
Germany

Introduction. Surgical strategies aiming at improving
cerebrospinal fluid (CSF) flow to treat syringomyelia gain
increasing acceptance. This paper analyses surgical results
for patients with syringomyelia due to non-traumatic spinal
arachnopathies.

Methods. Hospital files, neuroradiological examinations,
intraoperative documentations and follow up examinations
were analysed. Outcome was analyzed for changes of
syrinx size and clinical recurrence rates according to
Kaplan-Meier statistics.

Results. Among 1115 patients with syringomyelia 257
were related to non-traumatic spinal arachnopathies. Standard
and cardiac gated cine-MRI were the most sensitive methods
to demonstrate them. 64 patients with progressive neurolog-
ical symptoms were operated, while 193 in stable condition
were not. 117 operations were aimed at establishing a normal
CSF flow combined with a duraplasty and were analysed for
this study. Two grades of arachnopathies were distinguished:
grade 1 extended over a maximum of two spinal segments
with no previous intradural surgery, hemorrhage or infection.
Grade 2 arachnopathies did not confine to at least one of these
limitations. Postoperative outcome depended on the preoper-
ative neurological status and the grade of arachnoid scarring.
Overall, clinical stabilizations were achieved for 65% of
patients for a period of at least 5 years. For grade 1 arachnoid
lesions, this figure was 76% compared to 45% for grade 2
pathologies ((log-rank test: p=0.0183).

Conclusion. Syringomyelia associated with spinal arach-
noid pathologies should be treated with restoration of CSF
flow by arachnoid dissection and a duraplasty in patients
with progressive neurological symptoms.

Abstract: 1266

17 - Cerebrovascular - general

Interests of per operative video angiography during bypass
surgery: experience of the department of neurosurgery
in Utrecht
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A. Durand , T. van Doormaal, B. van der Zwan, L. Regli
neurosurgery, UMC, Utrecht, The Netherlands

The purpose of this study is to demonstrate the ICG
video angiography´s interests for the bypass surgery.

Over the last 6 months, 15 patients underwent a bypass:
3 high-flow bypasses (ELANA) and 12 extra intracranial
conventional bypasses. The indications were the manage-
ment of a giant aneurysm in 6 cases, the treatment of a
Moya Moya disease in 6 cases, the reperfusion of the left
MCA territory in 3 cases.

For each patient, a per operative video angiography was
performed at the end of the surgical procedure. For patients
with MCA fusiform aneurysm, an initial video angiography
was also performed before the choice of the recipient artery.
A radiologic control by early postoperative angiography
was performed in all cases with confirmation of the
anastomosis' patency.

Two main interests have emerged from this study
concerning the video angiography. First of all, this
technique allows confirmation of the anastomosis' patency,
reducing the risk of post operative occlusion, without
constraints of vessels' size. The second interest is to allow
the choice of the cortical recipient artery in STA MCA
bypass for revascularization of a selected territory in
patients treated for MCA giant or fusiform aneurysm with
occlusion of a MCA branch.

In conclusion, the intraoperative video angiography
appears like a useful technique in bypass surgery, for further
confirmation of the patency of the anastomosis, for the choice
of the recipient artery in a focused cortical territory and for the
study of hemodynamics in extra intracranial bypasses.

Abstract: 313

17 - Cerebrovascular - general

Long-term outcome and prognostic factors following
surgical evacuation for spontaneous cerebellar hematomas:
a single-center analysis of 76 patients
P.P. Tsitsopoulos, L. Tobieson, P. Enblad, N. Marklund
Department of Neurosurgery, Uppsala University Hospital,
Uppsala, Sweden

Introduction. Surgical decompression is indicated for large
cerebellar hematomas causing clinical symptoms.We evaluated
the clinical outcome and identified prognostic factors in
patients with cerebellar hematomas, all treated with suboccipi-
tal decompression, hematoma evacuation and ventriculostomy.

Methods. Seventy-six patients that received surgical and
neurocritical care treatment within a 10-year period were
included. Level of consciousness during hospitalization was
evaluated using Glasgow Coma Scale (GCS) and Reaction
Level Scale (RLS) scores. Outcome was assessed with the

modified Rankin Scale (mRS). Predictive prognostic factors
were analyzed using univariate and multivariate regression
analysis.

Results. Prior to surgery, the median GCS and RLS scores
were 8.6 (range 3–13) and 4.1 (2–8), respectively. At
discharge, the GCS and RLS scores improved to 12.1 (4–
15) and 2.6 (1–7), respectively (p<0.05). The median long-
term follow-up period was 70.5 (22–124) months. At six
months post-surgery, 19 patients were dead and 28/73 had a
good outcome. At long-term, 31 patients (40.8%) were dead
and the outcome was good in 27/74. The disease-specific
mortality was 72%. Age was the strongest negative predictor
for outcome at 6 months and at long-term (95% CI 1.05-1.25;
p=0.002 and 95% CI 1.08-1.33; p=0.001, respectively).
Conversely, the level of consciousness before surgery did not
influence 6-month or long-term outcome (95% CI 0.47-1.34;
p=0.39 and 95% CI 0.37-1.16; p=0.14, respectively).

Conclusions. Despite rapid surgical decompression and
hematoma evacuation and neurointensive care management,
mortality was high. High age but not the level of conscious-
ness prior to surgery was the strongest prognostic factor for
bad outcome.

Abstract: 425

17 - Cerebrovascular - general

Susceptibility-weighted imaging at 7Tesla MRI improves
pre-operative information of cerebral cavernous
malformations- Preliminary results
J.M. Frischer1, A. Gruber1, H. Standhardt1, B. Gatterbauer1,
G. Grabner2, S. Göd2, S. Trattnig2, E. Knosp1
1Department of Neurosurgery, 2MR-Centre of Excellence,
Department of Radiology, Medical University Vienna,
Vienna, Austria

Introduction and aim. In the diagnosis of cerebral
cavernous malformations (CCMs) magnetic resonance
imaging (MRI) has been established as the gold standard.
However, conventional MRI techniques have their draw-
backs in the diagnosis of CCMs and associated venous
malformations (DVA). The first aim of our study is to
evaluate if with 7Tesla MRI more CCMs and more DVAs
can be detected compared to 3Tesla MRI.

Patients and methods. So far 22 patients (11 female and
11 male; median age: 36.8y (21.1y - 69.1y)) were included
in the study. Patients are grouped according to their
treatment plan. Twelve patients were included in the surgery
and ten patients in the conservative treatment group.
Patients enrolled in the study receive a 3Tesla and a 7Tesla
MRI on the same day. The following sequences were
applied on both field strengths: a T1 weighted 3D GRE
sequence (MP-RAGE) and a SWI sequence (3T: TR/TE 42/
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29.00 ms, voxel size 0.6x0.6x1.5 mm3; 7T: TR/TE 3800/
3.55 ms, voxel size 0.3x0.3x1.2 mm3). Statistical analysis
was performed with nonparametric tests for paired samples.

Results. Patients initially presented with haemorrhage (n=
4, 18%), seizures (n=3, 14%) or other neurology/incidental
finding (n=15, 68%). For surgical resected lesions histopath-
ological findings have proven the diagnosis of CCMs.We find
a significantly higher amount of CCMs on 7Tesla MRIs
compared to 3Tesla MRIs (p<0.05). Additionally, more
associated DVAs were diagnosed on 7Tesla MRI.

Conclusion. Ultra-high field SWI sequences seem to
improve the diagnosis of CCMs and associated DVAs and
therefore aid in pre-operative planning.

Abstract: 780

17 - Cerebrovascular - general

Direct flow measurement technique in EC-IC bypass
and aneurysm surgery
V. Přibáň1, J. Fiedler2
1of Neurosurgery, Hospital České Budějovice, 2of Neuro-
surgery, Hospital Ceske Budejovice, Ceske Budejovice,
Czech Republic

Introduction. Flow-assisted surgical technique provides
assesment of patency o vessels after clipping the
aneurysm. In bypass surgery flow measurement shows
immediate anastomosis patency and can predict long
time success.

Material and methods. Direct intraoperative flow mea-
surement was performed by quantitative ultrasonic micro-
vascular flow probe.
In 2008–2010 we performed 10 low-flow EC-IC bypasses
in patients with ICA occlusion and exhausted CVRC. We
routinely measured 3 values: cut flow - amount of blood
which freely flows through STA branch after its mobiliza-
tion and opening. Bypass flow (BF) is measured in donor
vessel after the anastomosis is finished. Cut Flow Index
(CFI)=BF/CF. Cut Flow Index greater than 0.5 is a good
predictor of long term bypass patency.

In 2010 we measured intraoperative flow in 3 patients
with unruptured MCA aneurysms. Reduction in flow rates
in arteries 25% was classified as significant.

Results. Bypass was occluded in one patient in control
angiography without clinical consequences. In 3 patient
direct flow measurement changed our strategy.

In one patientrect flow measurement changed choice
for parietal branch. In second patient during temporalis
muscle suturing bypass flow decreases significantly.
After release of muscle values returned back. In the
third patient adequate flow was ensured after donor
endarterectomy.

In aneurysm surgery decrease of flow in inferior M2
branch from 7.2 to 0.9 ml/min forced us to repositioning of
clip with good flow restoration.

Conclusion. Direct intraoperative flow measurement
provides quick assesement of vessel patency and helps us
to avoid complications related to vascular compromise.

Abstract: 813

17 - Cerebrovascular - general

Immediate and long-term results of surgical treatment
of hemispheric cavernomas: series of 302 patients.
D.N. Okishev, O.B. Belousova, S.S. Eliava, O.D. Shekhtman
Burdenko Neurosurgery Institute, Moscow, Russia

Objective. Supratentorial compartment is the most
frequent cavernomas location (70-75%) associated with
seizures in 50%-79% cases. Surgical removal of deep-
seated and eloquent cavernomas remains a matter of
debates.

Aim. To assess immediate and long-term surgical results
in consecutive series of patients treated for supratentorial
cavernomas.

Patients and methods. Single-center retrospective
study of 302 patients with 378 cavernomas was
performed. Male: female ratio=139:163, age ranged 1
to 68 years, mean: 26,4. Multiple lesion were diag-
nosed in 27 (8.9%) patients, deep-seated and eloquent
in 123 (40.7%) cases. Mean follow-up was 55.2
months. Functional outcomes using modified Rankin
scale, surgical morbidity and epilepsy outcomes using
Engel scale were assessed. Data were statistically
analyzed in respect to natural history, lesion type,
location, size, extent of resection, use of anti-epileptic
drugs, etc.

Results. During 315 surgeries 311 (82,3%) cavernomas
were removed, including 135 (43.4%) deep and eloquent
lesions. Morbidity at discharge was 12,6%, 3% in non-
eloquent and 24% in eloquent and deep cavernomas group.
One patient died (0.3%). In half neurological worsening
recovered resulting in 7% long-term disability. Seizures
improved in 76%, 61% became seizure-free. Early surgery,
older age, non-eloquent location, small size were found a
reliable predictors of better seizure outcome. Drug-resistant
subgroup was associated with worse outcomes. Resection
of gliosis with respect to outcomes were not proved
beneficial.

Conclusion. Surgery remains an effective treatment for
recurrent hemorrhage prevention and seizure control with
acceptable morbidity. The benefits of surgery for eloquent
and deep-seated cavernomas must be accurately weighted
with higher risks.
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17 - Cerebrovascular - general

ICG temporary clipping test to assess collateral
circulation before venous sacrifice
F. Acerbi, P. Ferroli, M. Broggi, A. Franzini, G. Broggi
Neurosurgery, Neurological Institute “Carlo Besta”I, Milan,
Italy

Introduction. The purpose of this paper is to evaluate
whether venous indocyanine green videoangiography
(VICGV) has any potential to be able to predict the
presence of a safe collateral drainage for veins that are at
risk for intended or unintended damage.

Methods. We performed VICGV during 153 consecutive
neurosurgical procedures. A specific test (ICG temporary
clipping test) to predict the presence of venous collateral
drainage was applied in 8 of these cases (7 for veins
tributaries of superior sagittal sinus, 1 for a superior
petrosal vein). After obtaining a baseline ICG videoangiog-
raphy, a temporary clip (or more simply the closed tips of a
bipolar forcep) was placed on the vein to be tested and flow
direction and dynamic were again analysed. Flow stagna-
tion was considered as a sign of lack of collateral drainage
while flow reversal as a sign of anastomotic drainage. In the
latter case, venous sacrifice was considered feasible.

Results. ICG videoangiography allowed for an intra-
operative real-time flow assessment of the exposed veins
with excellent image quality and resolution in all cases. The
temporary clipping test that we describe was found to be a
simple and reversible way to evaluate the presence of
potential anastomotic circulation and possible vein sacri-
fice. The post-operative course in these patients was
uneventful.

Conclusion. Although our limited study cannot prove
that venous congestion or infarction can be avoided through
this technique, it does provide direct evidence of the
presence or absence of collateral flow that can help guide
intraoperative surgical decision-making.

Abstract: 1367

17 - Cerebrovascular - general

Patients with moyamoya disease or syndrome at the
University Medical Center Utrecht, The Netherlands;
clinical presentation and outcome.
R. Kleinloog, L. Regli, A. van der Zwan, L.J. Kappelle, K.
P.J. Braun, C.J.M. Klijn
Department of Neurology and Neurosurgery, Rudolf Magnus
Institute of Neuroscience, University Medical Center Utrecht,
Utrecht, The Netherlands

Background and aims. Information on clinical presenta-
tion and outcome of moyamoya disease (MMD) in
European countries is sparse. We aimed to investigate
patient characteristics, treatment and follow-up of consec-
utive patients with MMD or moyamoya syndrome (MMS)
treated at the University Medical Center Utrecht, the
Netherlands between 1991 and 2009.

Methods. We identified 45 patients via treating neurol-
ogists or neurosurgeons and by reviewing the Utrecht
Stroke Database (1991–2009). Chart review was followed
by telephone interviews to obtain details about the history
and outcome.

Results. Mean age at onset of symptoms was 20 years
(range 0–58) and 76% of patients were female. Twenty-four
patients presented in adulthood, 21 in childhood. Ten patients
had MMS and 35 (78%) were Caucasian. The predominant
mode of presentation was ischemia both in adults (83%) and
children (90%). Intracerebral hemorrhage was only seen in
adults (4/24). Mean follow-up time was 65 months (range 0–
287). Extracranial-intracranial bypass surgery was performed
in 25 patients with recurrent symptoms and in good clinical
condition (modified Rankin Score ≤3). In 2 of 25 operated
patients, the procedure was complicated by a disabling
ischemic stroke, while in three patients an infarct in the
treated hemisphere occurred during follow-up. Stroke oc-
curred in 50% of patients under conservative treatment. At
follow-up, 96% of the surgically treated patients and 60% of
the conservatively treated patients had a good outcome
(modified Rankin Score of ≤3).

Conclusion. Dutch patients with MMD or MMS resem-
ble other Caucasian moyamoya patients, both with respect
to clinical presentation and clinical outcome.

Abstract: 293

18 - Cerebral ischaemia

Bow Hunter´s syndrome .Overall management
from a series of 8 cases
B. george, J. Cornelius, D. Bresson
neurosurgery, Hopital Lariboisiere, Paris, France

Bow Hunter´s syndrome corresponds to an intermittent
external syndrome of the vertebral artery (VA) at the level of
the V3 segment of the VA (between C2 and foramen
Magnum). It is a rare pathology that should be recognized as
it may lead to severe ischemic lesions in the vertebro-basilar
territory.Treatment is the surgical decompression of the VA.

Our series includes 8 cases (4 adults and 4 infants).The VA
was unilateral in 6 cases and bilateral in 2.It wa due to a
fibrous band in 4 cases ,to a bone anomaly in 2 cases and to
both in 2 cases. In two patientsMRI images showed infarcts in
the vertebro-basilar territory.In all patients were observed
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intermittent symptoms of vertebro-basilar insufficiency ex-
cept one who kept a hemiparesis .In every case a particular
movement of the head and neck induced the symptoms and
the VA compression as confirmed by angio CT scanner or
angiography .Treatment included always VA decompression
with resection of the fibrous bands or the bone anomaly with
always opening of the transverse foramen of C1 and/or C2.
This was achieved through an antero-lateral approach in 6
cases ; the 2 others were decompressed by a postero-lateral
approach associated to a fixation procedure because of cranio-
cervical instability . No morbidity was observed

Abstract: 355

18 - Cerebral ischaemia

ECIC bypass surgery - is it useful or useless procedure
in carotid artery occluded patients?
V. Bikmullin1, Y. Shulev2
1Neurosurgical department #1, State Hospitale#2, 2State
Hospitale#2, Medical Academy of Postgraduate Education,
Saint Petersburg, Russia

Goal. to study regularities of realization of compensatory
reserves of cerebral circulation (CC) in carotid artery
occluded patients and it's influence upon a functional status
(FS) of central nervous system (CNS), stroke outcome and
treatment results.

Materials and methods. 72 patients were underwent
ECIC bypass (All done by senior author (YS). Structural
and FS of CC and CNS were studied by angiography,
transcranial dopplerography, CT and MRI, neuropsycholog-
ical inspection (anxiety, depression, cognitive functions),
capacity for work by simple sensomotor reaction.

Results. Realizing of brain collateralization and suffi-
ciency of cerebrovascular reserve capacity define extent of
brain damage, degree of neurological, cognitive and
psychological disorders.

Resolution and physical parameters for each method
used to evaluate clinical manifestations of cerebral ischemia
and effectiveness of bypass should be adequate to goals.
Bypass is expedient in patients with the highest realized
compensatory reserves of CC and CNS, although these
patients have high level of adaptive resources and exactly
these patients is in need of improving of their FS to a lesser
extent comparing with patients whose compensatory reserves
of CC and CNS failed. But in patients with failed compen-
satory reserves of both CC and CNS created and excellent
functioning bypass does not result in significant improvement
of FS and they stay severe disabled after surgery.

Conclusion. Planning this exclusively precise surgery it is
necessary to solve controversy - to do it in patients with
failed CC and CNS compensatory reserves with no chances

for significant improving or to proof preserved patients to
undergo surgery.

Abstract: 412

18 - Cerebral ischaemia

Comparative assessment of different modalities for early
diagnosis of cerebral hyperperfusion syndrome
A. Belyaev1, D. Usachev1, V. Lukshin1, A. Shmigelskiy2,
O. Sazonova3, A. Podoprigora4
1vascular neurosurgery, 2neuroanesthesiology, 3neurophisi-
ology, 4neuroimaging, Burdenko Neurosurgical Institute,
Moscow, Russia

Purpose. to evaluate effectiveness of different modalities
for early diagnosis of cerebral hyperperfusion syndrome
(CHPS).

Materials and methods. the study group included 41
patients (mean age 66 years) with 70% or greater internal
carotid artery (ICA) stenosis. All patients were evaluated by
means transcranial Doppler (TCD), CT-perfusion before and
on the first day after surgery (carotid endarterectomy) and near-
infrared spectroscopy (NIRS) intraoperatively. CT-perfusion
was performed to assess cerebral blood flow (CBF), cerebral
blood volume (CBV) and mean transit time (MTT) dynamics.
Perfusion maps including 7 bilateral regions of interest were
created for each of the abovementioned regimens.

Results. cerebral hyperperfusion syndrome was seen in 5
patients (12,5%), including one with status epilepticus
manifested on the fifth day post-op. Perfusion maps
postprocessing revealed correlation between hyperperfusion
syndrome and preoperative MTT asymmetry in the tempo-
ral area. We did not observe any patient with a classical
two-fold increase in MCA flow velocity. Diagnostic cut-off
for prediction hyperperfusion in our study was 1.48
increase in TCD values. NIRS measurement were relatively
more stable in CHPS group.

Conclusions. CT-perfusion is a more sensitive tool for
detecting cerebral hyperperfusion syndrome on early stages
than TCD and NIRS. This modality enables us to diagnose
cerebral hyperperfusion before its clinical manifestation and
determine those patients at risk for CHPS development
even before surgery.

Abstract: 672

18 - Cerebral ischaemia

Hemodynamic brain ischemia detection as an indication
for EC-IC bypass (CT-perfusion and revascularization
surgery in patient with unilateral carotid occlusion)
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A.M. Nemirovskiy1,2, T.A. Nemirovskaya3,4, V.I. Danilov1,2,
A.G. Alekseev1,2, M.M. Ibatullin2,3, M.K. Mikhailov4
1Neurosurgery, Interregional Clinical Diagnostic Center,
2Neurology and Neurosurgery, Kazan State Medical Univer-
sity, 3Radiology, Interregional Clinical Diagnostic Center,
4Radiology, Kazan State Medical Academy, Kazan, Russia
There are still no evidence based indications for EC-IC bypass
application. The crucial point of cerebral blood supply
assessment is Powers' PET perfusion deficit scale (St.Louis,
JET and COSS trials). But PET is hardly available.

Objective. to select patients with chronic hemodynamic
brain ischemia (misery perfusion) for EC-IC bypass surgery
with CT-perfusion procedures.

Material and methods. we applied Powers' PET perfu-
sion deficit scale to CT-perfusion findings and succeeded to
distinguish perfusion patterns in 37 patients with unilateral
ICA occlusion.

Results. unilateral mean transit time (MTT) increase
accompanied with cerebral blood flow (CBF) normal values
and no cerebral blood volume (CBV) asymmetric increase
were associated to compensated hypoperfusion (PET 0
stage). Unilateral MTT increase, CBF decrease, CBVincrease
were estimated as perfusion deficit (I-II stage). MTT increase,
CBF decrease, no asymmetric CBV increase - III stage
(energetic demand decrease). Increased MTT, CBF, CBV -
hemodynamic stress.

The second stage of perfusion deficit could be predictor
of stroke and was considered as indication for EC-IC
bypass.

We present our experience of 37 cases of EC-IC bypass
surgeries with patients selection based on this principle.
Our data demonstrated effectiveness of CT-perfusion for
EC-IC selection and postoperative assessment (there were
improvements of findings).

Conclusion. CT-perfusion imaging technique is a cheap,
technically simple and widely available method for EC-IC
bypass indication evaluation. PET and CT-perfusion com-
parison trial for such cases is needed.

Abstract: 844

18 - Cerebral ischaemia

Cerebral perfusion and local hemodynamic after STA-MCA
bypass surgery for patients with chronic cerebral
ischemia.
V. Lukshin1, D. Usachev2, I. Pronin3, A. Ahmedov4,
A. Belyaev5
1Neurovacular, 2Moscow Burdenko neurosurgical institute,
3Radiology, 4Burdenko Neurosurgery Institute, 5Neurovas-
cular, Burdenko Neurosurgery Institute, Moscow, Russia

Aim. Study of local hemodynamic and cerebral perfusion
after STA-MCA bypass surgery for cerebral ischemia.

Methods. 235 STA-MCA bypasses were performed in
225 patients with ICA occlusions and symptoms of chronic
cerebral ischemia. Diagnostic algorithm included clinical,
neurosonological (duplex scanning, TCD, autoregulatory
tests), EEG, radiological methods (cerebral angiography,
MRI, Spiral CT with perfusion and angiography modes)
before and after surgery. For more objective clinical
examination we used NIH Stroke Scale. During surgery
we used flowmetry (Transsonic) and Doppler (DWL) for
study of local hemodynamic.

Results. Different cerebral perfusion patterns before and
after surgery were studied. By most patients we registered
reliable neurological, neuropsychological and neurosono-
logical improvement after surgery. In most cases we noticed
an improvement in cerebral perfusion after surgery, domi-
nantly in bypass area (decrease of MTT by 27%, increase of
CBF by 19%). Worse results were registered mostly by
patients with old stokes (more then 2 years before surgery),
low asymmetry of cerebral perfusion parameters and low
CBV values. Local hemodynamic after STA-MCA bypass
depends on size of donor vessel, ”Cut Flow” index and
direction of anastomosis. By « Cut flow” below 30ml/min
distal direction of anastomosis is preferable, proofed by
mathematical simulation and direct ultrasound measure-
ments. Mean follow-up was 4 years. The rate of specific
complications was 4,8%, mortality - 1,2%.

Conclusions. STA-MCA bypass surgery for correctly
selected patients with chronic cerebral ischemia is efficient
and lead to reliable hemodynamic, neuropsychological and
neurological improvement. Intraopertive study of donor and
recipient vessels is useful for correct bypass surgery.

Abstract: 856

18 - Cerebral ischaemia

Surgical risk factors for carotid endarterectomy and their
prevention.
D. Usachev1, V. Lukshin1, A. Shmigelsky1, A. Ahmedov2,
A. Belyaev1, A. Sosnin1
1Burdenko Neurosurgical Institute, 2Burdenko Neurosur-
gery Institute, Moscow, Russia

Aim. To study surgical risk factors of carotid endarterec-
tomy and ways of their prevention.

Methods. 670 carotid reconstruction were performed in
465 patients with symptoms of chronic cerebral ischemia,
aged from 5 to 89 years. Diagnostic algorithm included
clinical, neurosonological (duplex scanning, blood flow
measurement, TCD, autoregulatory tests), EEG, radiologi-
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cal methods (cerebral angiography, MRI, Spiral CT with
perfusion and angiography modes) before and after surgery.
For more objective clinical examination we used NIH
Stroke Scale. During carotid reconstructions we used
multimodality neuromonitoring techniques(TCD, EEG and
cerebral oximetry) and neurological testing (by reginal
anesthesia).

Results. All patients were distributed among 4 groups:
with somatic, ischemic, hyperperfusion risk factors, and
patients with bicarotid staged CEAs. Risk factors and
complication rates in each group were studied with and
without usage of prevention methods. According to
revealed risk factors different prevention methods were
used: loco-regional anesthesia, brain protection methods,
selection of more adequate reconstruction variant (eversion
or linear CEA). Loco-regional anesthesia was used in 21
cases. Results of multimodal neuromonitoring and direct
neurological assessment were compared. The rate of
specific complications was 3,8%, mortality - 0,3%.

Conclusions. Surgical treatment of patients with chronic
cerebral ischemia is efficient and lead to reliable hemody-
namic and neurological improvement. Surgical risk stratifica-
tion and usage of risk prevention methods lead to decrease of
specific complication rate of CEA. Loco-regional anesthesia
is preferred method for “high risk” patients.

Abstract: 1020

18 - Cerebral ischaemia

Postoperative management options of secondary brain
ischaemia after traumatic brain injury and aneurysmal
subarachnoid haemorrhage: a randomised controlled
study.
K.Dizdarevic1, I. Omerhodžić1, A. Hamdan2, E. Kominlija-Smajic3
1Neurosurgery, Clinical Center University of Sarajevo, Sar-
ajevo, Bosnia-Herzegovina, 2Newcastle University, New-
castle upon Tyne, UK, 3Anaesthesiology, Clinical Center
University of Sarajevo, Sarajevo, Bosnia-Herzegovina

Introduction. Secondary brain ischaemia (SBI) usually
develops after aneurysmal subarachnoid haemorrhage (SAH)
and severe traumatic brain injury (TBI). The current manage-
ment strategies are based on intracranial pressure-targeted
therapy (ICP-targeted) with cerebral microdialysis monitoring
(modified Lund concept) or cerebral perfusion pressure-
targeted therapy (CPP-targeted). We present a randomised
controlled study to compare the two management strategies.

Patients. Sixty comatose operated patients with SBI
following SAH or TBI were randomized either into ICP-
targeted therapy with cerebral microdialysis monitoring or
CPP-targeted therapy group. Mortality rates in both groups

were calculated and tissue biochemical signs of cerebral
ischaemia were analysed using cerebral microdialysis.
Outcome for cerebral microdialysis was measured as poor
outcome (Glasgow Outcome Scale [GOS] 1/2/3) or good
outcome (GOS 4/5).

Results. Patients in ICP-targeted therapy group had
significantly lower mortality rate compared to those in
CPP-targeted therapy group (P=0.03). Patients undergo-
ing cerebral microdialysis who had poor outcome had
lower mean values of glucose and higher mean values of
glycerol and lactate/pyruvate ratio as compared to those
who had good outcome (glucose: P=0.003; glycerol: P=
0.02; lactate/pyruvate ratio: P=0.01). There were no
differences in a)the outcome between SAH and TBI in
both groups and b)the cerebral microdialysis values
between patients with SAH and TBI who underwent
ICP-targeted therapy.

Conclusion. The ICP-targeted therapy based on modified
Lund concept showed better results compared to CPP-
targeted therapy in the treatment of comatose patients
sustaining SBI after aneurysmal SAH and severe TBI.

Abstract: 1550

19 - Cerebral hemorrhages

STICH II, Surgical trial in lobar intracerebral
haemorrhage: - update on progress
B.A. Gregson, A. Andras, E.N. Rowan, A.D. Mendelow,
STICH II Investigators
Neurosurgical Trials Unit, Newcastle University, Newcastle
upon Tyne, UK

Introduction. There have been 14 trials of surgery for
spontaneous intracerebral haemorrhage that have pub-
lished their results. The trials have included different
populations and have had equivocal results but have
narrowed down the population of patients that may be
more likely to benefit from surgery to those with lobar
intracerebral haemorrhages and no intraventricular
haemorrhage.

Aim. To establish whether a policy of early surgery
improves outcome compared to a policy of initial conservative
treatment.

Design. An international multicentre pragmatic rando-
mised parallel group trial.

Patients and methods. Patients with superficial sponta-
neous lobar ICH, who are within 48 hours of the event,
have a best motor score of 5 or more and a best eye
score of 2 or more on the GCS are eligible. The treating
neurosurgeon should be in clinical equipoise over the
risks and benefits of both treatments. The patients are
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randomised by telephone or web. If the patient is
randomised to surgery the haematoma is evacuated
within 12 hours of randomisation. The primary outcome
will be based on extended Glasgow Outcome Scale at six
months.

Results. The STICH II trial began in the autumn of
2006 and is due to recruit 600 patients. This paper will
report the characteristics of the first 450 patients recruited
to the trial and the success of the follow-up procedures to
obtain outcome. The plans to finalise the study will be
described.

Conclusions. The study can only be completed with
continued commitment from the high quality centres
involved.

Abstract: 415

19 - Cerebral hemorrhages

Clinical features and surgical treatment in patients
with hemorrhagic moyamoya disease
L. Duan
Department of Neurosurgery, 307 Hospital, PLA., Beijing,
China

Objective. Here we study the clinical features, origin of
bleeding and surgical outcome in patients with hemorrhagic
moyamoya disease.

Method. Our cohort included 61 adult patients with
MMD admitted to our hospital from August 2002 to
October 2007. The demographic characteristics , clinical
features and radiology images were obtained by retro-
spective chart review.

Results. The average (range) age for the onset of
symptoms was 37.6 (4 to 63) years for all patients. There
were 57 adults and 4 children. The ratio of female to male
patients was 1.1:1(32/29). Most of them were cerebral
hemorrhage breaking into ventricles. In all the hemisphere
of hemorrhage, dilatation and abnormal branching of the
anterior choroidal artery and posterior communicating
artery were observed in 52 patients. 118 procedures of
encephalo-duro-arterio-synangiosis (EDAS) were per-
formed, using superficial temporal artery in 116 hemi-
spheres and occipital artery in 2 hemispheres. There was no
recurrence of hemorrhage in those operation patients.
However 2 patients medically treated died due to recurrence
of hemorrhage.

Conclusions. Dilatation and abnormal branching of the
anterior choroidal artery and/or posterior communicating
artery are the main sources for hemorrhagic events. The
treatment by EDAS may be an effective method for
preventing the recurrence of hemorrhage in patients with
hemorrhagic moyamoya disease.

Abstract: 1052

19 - Cerebral hemorrhages

Using local hemostatic agents for early endoscope-assisted
hematoma evacuation of intracerebral hemorrhage: case
selection, surgical technique, and long-term results
A. Huang
of Neurosurgery, National Taiwan University Hospital, Yun-
Lin branch, Douliou City, Taiwan R.O.C.

Object. Early intracerebral hemorrhage (ICH) evacuation
has been shown to be associated with high rebleeding rate.
We assess the outcome of early endoscopic ICH evacuation
with the aid of local hemostaic agents.

Methods. Retrospective analysis of the clinical and
radiographic data obtained in 57 patients treated with
endoscope-assisted ICH evacuation. Rebleeding, morbidity,
and mortality were recorded as primary end points.
Hematoma evacuation rate was calculated by comparing
the pre- and postoperative CT scans. Glasgow Coma Scale
scores and scores on the extended Glasgow Outcome Scale
(GOSE) were recorded at the 6-month postoperative
follow-up.

Results. All surgeries were performed within 12 hours
of ictus, and 87% of the surgeries were performed within
4 hours. Local hemostatic agents were used in all cases.
The mortality rate was 7.01%, and surgery-related
morbidity occurred in 2 cases (3.5%). The hematoma
evacuation rate was 93% overall—96% in the putaminal
group, 86% in the thalamic group, and 98% in the
subcortical group. The rebleeding rate was 1.8%. The
mean operative time was 85 minutes, and the average
blood loss was 66 ml. The mean GOSE score was 4.9 at
6-month follow-up.

Conclusions. Endoscope-assisted ICH evacuation with
the aid of local hemostatic agents is safe and effective in the
management of ICH. The rebleeding, morbidity, and
mortality rates are low. This study also showed that early
and complete evacuation of ICH may lead to improved
outcomes in selected patients.

Abstract: 444

20 - AVM/AV fistula

Active embolization in cases with cerebral arteriovenous
malformation and epileptic syndrome
V. Panutsev, L. Rozhchenko, T. Stepanova, V. Aliev, R. Gafurov
Russian Polenov Neurosurgical Institute, Saint-Petersburg,
Russia

Purpose. To assess results of surgical treatment of
patients with cerebral arteriovenous malformation (AVM)
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and epileptic syndrome (ES) using HepaSphere® Micro-
shperes (BioSphere Medical, USA) with anticonvulsants for
endovascular embolization.

Materials and methods. Endovascular embolization
with standard instrumentation was carried out in 24
patients with AVM and ES. The disease manifested
by simple (n=4) or complex partial seizures with
secondary generalization (n=20). AVMs were classified
by Spetzler-Martin scale: II (n=5), III (n=15) and
IV (n=4) grade. After catheterization of the feeding
artery HepaSphere® Microshperes (50–100 μm) with
adsorbed anticonvulsants (Diazepam) were delivered to
the nidus of AVM. Then embolization with Hystoacryl
through the same feeding artery was performed.
Electroencephalogram (EEG) monitoring was carried
out perioperatively.

Results. 31 endovascular interventions were performed
in 24 patients. Postoperatively we observed positive
dynamics of EEG and considerable decrease of seizures'
frequency. According to Engel J. classification of outcomes
14 patients corresponded to class I, 4 - to class II and 3 - to
class III. Total exclusion of AVM from circulation was
achieved in 9 cases, 50-75% reduction of its size - in
8 cases, less than 50% - in 7 cases. There were no
postoperative neurologic complications.

Conclusion. Proposed method could increase the effec-
tiveness of treatment of patients with AVM and ES due to
direct addressed transportation of anticonvulsants to the
brain and creating their prolonged depot in the nidus of
AVM under dynamic EEG-monitoring. In our series it
allowed getting free of disabling seizures in more than half
of the operated patients.

Abstract: 775

20 - AVM/AV fistula

Combined transarterial and transvenous embolisation
of cerebral arterio-venous malformations (AVMs) based
on intraoperative monitoring of nidal pressure gradients
S. Hudak1, G. Lenzser1, V. Lunenkova2, E. Ezer1, T. Doczi1
1Department of Neurosurgery, University of Pecs, 2Department
of Radiology, University of Pecs, Pecs, Hungary

Introduction. Transarterial embolisation of AVMst allows
complete occlusion only in less than one third of the patients.

Aims. to achieve complete occlusion in majority of
patients, to reduce ischaemic complications, to reduce
number of operative sessions, to treat high-grade AVMs
until now considered to be inoperable.

Approaches: transarterial, combined transarterial-
transvenous (two-catherters), transvenous through arterial
routes, retrograde transvenous catheterisations. Embolizing

materials: poliureathane-based liquid polimer (HELP), ON-
YX, detachable coils.

Transvenous embolisation starts only after previous
partial transarterial embolisation had reduced nidal
venous pressure to minimum of 1/3 of original arterial
nidal pressure. Both nidal pressure gradient reduction and
intra/postoperative controlled mean systemic arterial
hypotension in deep anaesthesia helped to prevent
perioperative bleeding.

Patients: Spetzler- Martin grade I: 7; II: 14; III: 26; IV:
27; V: 10 pts.

Indications: haemorrhage 52, epilepsy 17, ischemia 10,
intractable headache 5 pts. Results. complete occlusion:
73%, near complete occlusion: 18%, partial occlusion: 10%.

Outcome: death 5 pts, GOS 3: 4 pts, GOS 4: 18 pts,
GOS 5: 57 pts. Number of operations:186 (2 operations/
patients).

Conclusions. Combined transarterial-transvenous ap-
proach offers a significantly higher occlusion rate in
management of high grade AVMs with a low complica-
tions rate.

It is not necessary to embolize all the feeding arteries
transarterially, as blood flow within the malformation may
stop after embolisations of the pathological veins. Its has been
proved that angiographic definition of the nidus of the
AVM may be misleading! Accordingly, vessels originally
visualized „nidal”, „anomalous” musn't be always occlud-
ed, resected or irradiated because they are capable of
„regenaration”(normalisation)!

Abstract: 885

20 - AVM/AV fistula

Hemorrhagic complications following embolization of
brain arteriovenous malformations
R. Blanc, H. Baharvahdat, S. Pistocchi, B. Bartolini,
M. Piotin
Fondation Rothschild, Paris, France

Purpose. Intracranial hemorrhage is the most important
complication of embolization of brain arteriovenous mal-
formations (AVM). This study was designed to identify the
possible risk factors related to intracranial bleeding during
and after embolization of brain AVMs.

Materials and methods. We retrospectively studied 474
consecutive embolization procedures of AVMs, using
ONYX 18 or NBCA. The demographic and angiographic
characteristics were reviewed and analyzed.

Results. Mean age of patients was 32.2 years±13.8 (SD).
AVMs were located cortically (70%), deep (20%), and
infratentorial (10%). Most frequent clinical presentations
were hemorrhage (46% of cases) and seizure (23%).
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Procedural complications were intracranial bleeding (12%),
catheter related problems (10%), and ischemia (3.7%). 57
cases complicated with intracranial hemorrhage, 39 dem-
onstrated good recovery or moderate disability, 14 severe
disability or vegetative, and 4 death. Onyx volume injected
was higher in procedures with hemorrhagic complications
than the ones without hemorrhagic complications (p=
0.020). The intracranial bleeding was not related to the
patients´ age (p=0.20), nidus size (p=0.59), hemorrhagic
presentation of AVM (p=0.54), the spetzler-Martin grade of
AVM (p=0.75), and location of AVM (deep-infratentorial
versus cortical, p=0.28). The hemorrhagic complication
was not different between the procedures using detachable
microcatheter and one using nondetachable microcatheter
(p=0.61).

Conclusion. Intracranial hemorrhage is the major
complication of embolization of brain AVMs. It could
be associated with poor outcome, including severe
disability and death. According to results of this study,
the Onyx volume injected during the procedure was the
only factor correlated to the development of intracranial
bleeding.

Abstract: 1180

20 - AVM/AV fistula

Why should embolisation of avm's continue to be
performed before gamma knife surgery?
M. Torrens, I. Ioannidis, N. Natsis, A. Andreou
Gamma Knife Department, Hygeia Hospital, Athens, Greece

Objective: Embolisation succeeds less often than Gam-
ma Knife and may impair occlusion of AVM's after
radiosurgery. We conducted a review of cases treated by
one, unified neurovascular team to assess the significance
of embolisation in our experience.

Material and methods. Information on 250 cases of
AVM, treated between 2004 and 2010, was collected
prospectively. 203 cases were embolised. 40 cases were
treated by primary Gamma Knife radiosurgery. 80 cases
were treated by Gamma Knife after embolisation. For
radiosurgery planning the target was outlined by CT
angiography, MRI and DSA. Occlusion was defined by
DSA at 2 years or later.

Results. Primary embolisation the total occluded 40%
(mortality 0.5%, bleeding rate 2.5%). Primary Gamma
Knife occluded 68% (mortality 0%, rebleed rate 0%). In the
post-embolisation Gamma Knife group occlusion was 62%
(mortality 0%, rebleed rate 2.5%). The overall 'cure' rate of
all AVM's at 2 years was 66%. The almost total ('>98%')
occlusion rate on DSAwas 81%. These cases are expected
to close before the 5 year follow up. There was no

statistically significant difference in the results of Gamma
Knife cases treated with or without embolisation.

Conclusion. The mortality and rebleeding rate after
embolisation (2.5%) is greater than that after radio-
surgery (1.6%) and the success rate of embolisation
(40%), though high in relation to published series, is less
than radiosurgery (66%). However the statistics cannot
take into account the selection for embolisation of high
risk cases at a greater liability to bleed in the latent
period after radiosurgery.

Abstract: 1256

20 - AVM/AV fistula

Treatment of cerebral arteriovenous malformations in Iran
gamma knife center (233 cases)
M.A. Bitaraf1,2, Bitaraf MA1, Alikhani M1,Azar.M ,
Allahverdi M1, Salmanian S1, Andisheh B2 ,Mavroidis P3
1neurosurgery, tehran medical university-Iran Gamma knife
center, 2iran Gamma knife center, tehran, Iran

Object. Radiation treatment of arteriovenous malfor-
mations (AVMs) has a slow and progressive vaso-
occlusive effect. This study reviews the long-term
clinical results of stereotactic radiosurgery in the treat-
ment of Arteriovenous Malformation (AVM) patients in
Iran Gamma Knife Center.

Methods. We reviewed the outcomes of 233 patients who
underwent Gamma Knife radiosurgery for AVMs in 4 years
starting from 2002. These results are compared to other
contemporary radiosurgical series.

Results. 95% of patients with AVMs had imaging
follow-up. Complete obliteration in angiographic studies
in 45% of the patients in the first year and 90% in 3
years was observed and also reduction in lesion volume
was noted in MRI studies in 65% of cases after 3 years.
Complications such as transient hemi-paresis, VA and VF
defect, cranial nerves palsy and very low rate of re-
bleeding mostly in first year & in subtotal obliteration
was observed.

Conclusions. AVMs are well-suited for radiosurgery,
since radiation can be focused on a well circumscribed
region, while adjacent neural structures are spared.
Cortically located AVMs with a nidus volume less than
10 ml could be operated, with or without pre-surgical
embolisation, unless there is a single feeder that can
easily be catheterised and embolised for obliteration,or
other obvious target for embolisation such as pseudoa-
neurysms or large fistulae.

Centrally located AVMs with a nidus volume less than
10 ml should be treated by radiosurgery, unless suitable for
embolisation as indicated above.
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Abstract: 1405

20 - AVM/AV fistula

The role of Pre-radiosurgical embolization in the
management of grades III, IV and V arteriovenous
malformations
E.C. Souza1, E.G. Figueiredo2, R.L. Pinskie3, L. Albuquerque3,
S. Correa3, S. Benabou3, M.J. Teixeira4
1University of Sao Paulo, Sao Paulo, 2Division of Neuro-
surgery, University of São Paulo, São Paulo, 3Beneficencia
Portuguesa, 4University of São Paulo, Sao Paulo, Brazil

Objective. To evaluate the role of pre-radiosurgical
embolization on obliteration rate, reduction of size and
grade, irradiation dose and outcome in 90 patients present-
ing large AVMs.

Methods. Between 1993 and 2006, 90 radiosurgical
procedures were performed to treat AVMs SM grades III,
IV and V. Fifty-nine patients had embolization before
radiosurgery and complete clinical and radiologic follow-
up for at least 3 years. Inclusion criteria were: SM grades
III, IV and V AVMs, no previous treatment, clinical and
radiological follow-up for at least 03 years. Obliteration
rate, reduction of size and grade, irradiation dose and
outcome were compared. Mann-Whitney test, “t student”
and χ2 tests were used for statistical analysis as appropriate.
The level of significance was determined at p<0.05.

Results. The mean size of the AVMs that underwent
embolization was significantly greater when compared to
non-embolized group (p<0.05). Embolization significantly
reduced the AVM diameter and AVM's grade. Irradiation
dose was significantly smaller in the embolized group (p<
0.05). No significant differences in outcomes, post-
procedural radiological findings, rate of occlusion and need
for additional procedures were observed (p<0.05).

Conclusions. Pre-radiosurgical embolization of large
AVMs does not result in improved obliteration rate
compared with cases treated with radiosurgery alone. It
did not add further morbidity and presented benefits of
reducing size and grade of the AVMs. Pre-radiosurgical
embolization may facilitate the coverage of the AVM with
the effective irradiation dose. Combined management may
be effective for selected large lesions considered unsuitable
for radiosurgery and otherwise untreatable.

Abstract: 231

21 - SAH

Biological and environmental risk factors cause extreme
variation in the incidence of SAH - population-based
prospective study of risk factors

M. Korja1, K. Silventoinen2, T. Laatikainen3, P. Jousilahti3,
J. Hernesniemi1, J. Kaprio2
1Neurosurgery, Helsinki University Central Hospital, 2Public
Health, University of Helsinki, 3Chronic Disease Prevention,
National Institute for Health and Welfare, Helsinki, Finland

Background. We aimed to identify risk factors for
subarachnoid haemorrhage (SAH) and characterize sub-
groups with a particularly high incidence of SAH.

Methods. The population-based cohort consisted of 68
050 Finnish persons (25–74 years old at enrollment),
who were selected throughout Finland every five years
from 1972 until 2007. A health-related questionnaire and
clinical examination was carried out at enrollment. First
ever SAH incidents between 1972 and 2007 were
prospectively identified from the nationwide Finnish
Cause of Death Register and the Hospital Discharge
Register.

Results. 425 persons experienced SAH during the total
follow-up time of 1,216,211 person-years. The overall SAH
incidence was 34.9 (95% CI 31.8-38.4) per 100,000 person-
years among ≥25-year-old persons, and increasing incidence
with age was evident especially among women. Female sex
(HR 1.64; 95%CI 1.14-2.36), elevated (≥ 82mmHg) diastolic
blood pressure values (HR 2.14-2.67), current smoking (HR
3.12; 95% CI 2.11-4.62) and increased (≥ 86 grams/week)
alcohol consumption (HR 1.76; 95% CI 1.12-2.78) at
enrollment were the major risk factors for SAH. Depending
on the risk factor profile, the SAH incidence varied between 0
and 255.8 per 100,000 person-years.

Conclusions. Most of the major risk factors contribute to
the SAH risk more in women than in men. The interindi-
vidual variance in the SAH incidence depends on case-
specific clustering of environmental and biological risk
factors. Differences in study populations' risk factors may
have confounded the results of many previous SAH studies.
Screening and treatment of incidental aneurysms should
perhaps be based on risk factor profiles.

Abstract: 232
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Genetic factors do not play a significant role
in subarachnoid hemorrhage susceptibility - Nordic
study of 79644 twin pairs
M. Korja1, K. Silventoinen2, P. McCarron3, S. Zdravkovic4,
A. Skytthe5, A. Haapanen6, U. de Faire4, N.L. Pedersen7,
K. Christensen5, M. Koskenvuo2, J. Kaprio2
1Neurosurgery, Helsinki University Central Hospital, 2Public
Health, University of Helsinki, Helsinki, Finland, 3Epidemi-
ology and Public Health, Queen's University Belfast, Belfast,
Ireland, 4Cardiovascular Epidemiology, Karolinska Institute,
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Stockholm, Sweden, 5Public Health, University of Southern
Denmark, Odense, Denmark, 6Radiology, Turku University
Hospital, Turku, Finland, 7Medical Epidemiology and
Biostatistics, Karolinska Institute, Stockholm, Sweden

Background. It would be essential to clinicians, familial
aneurysm study groups, and aneurysm families to under-
stand the genetic basis of subarachnoid hemorrhage (SAH),
but there are no large population-based heritability esti-
mates assessing the relative contribution of genetic and
environmental factors to SAH.

Methods. We constructed the largest twin cohort to date,
the population-based Nordic Twin Cohort, which comprised
79 644 complete twin pairs of Danish, Finnish, and
Swedish origin. The Nordic Twin Cohort was followed up
for 6.01 million person-years using nationwide cause-of-
death and hospitalization registries.

Results. One hundred eighty-eight fatal and 321
nonfatal SAH cases were recorded in the Nordic Twin
Cohort. SAH incidence was 8.47 cases per 100 000
follow-up years. Data for pairwise analyses were avail-
able for a total of 504 SAH cases, of which 6 were
concordant (5 monozygotic and 1 opposite sex) and 492
discordant twin pairs for SAH. The concordance for SAH
in monozygotic twins was 3.1% compared with 0.27% in
dizygotic twins, suggesting at most a modest role for
genetic factors in the etiology of SAH. The population-
based probability estimate for SAH in dizygotic siblings
of a patient with SAH is 0.54%, and only 1 of 185 full
siblings experience familial SAH. The corresponding risk
of SAH in monozygotic twins is 5.9%. Model-fitting,
which was based on the comparison of the few
monozygotic and dizygotic pairs, suggested that the
estimated heritability of SAH is 41%.

Conclusions. SAH is mainly of nongenetic origin, and
familial SAHs can mostly be attributed to environmental
risk factors.

Abstract: 1743
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A prospective, randomised and controlled trial investigating
the use of lumbar cerebrospinal fluid drainage
following aneurysmal subarachnoid haemorrhage
Y. Al-Tamimi1, D. Bhargava1, R. Feltbower2, G. Hall1, A.
Goddard3, A. Quinn4, S.A. Ross1
1Neurosurgery Department, Leeds, UK, Leeds Teaching
Hospital NHS Trust, 2Centre of Epidemiology and Biosta-
tistics, School of Medicine, University of Leeds, 3Neurora-
diology Department, Leeds, UK, 4Anaesthetic Department,
Leeds, UK, Leeds Teaching Hospital NHS Trust, Leeds,
UK

Background of study. A single-centre prospective rand-
omised and controlled trial has been conducted in order to
test the hypothesis that lumbar drainage of cerebrospinal
fluid (CSF) following aneurysmal subarachnoid haemor-
rhage (aSAH) reduces the incidence of delayed ischaemic
neurological deficit (DIND) and improves outcome.

Method. Patients with World Federation of Neurosur-
geons Grade (WFNS) 1–3 aSAH and Fisher grade 2–4 were
randomised to either the study group of standard therapy
plus insertion of a lumbar drain or the control group of
standard therapy alone. The primary outcome measure was
the incidence of delayed ischaemic neurological deficit.

Results. 210 patients with aSAH (166 f, 44 m; median
age 54 years, interquartile range 45–62 years) were
recruited between October 2006 and July 2010 into the
control (n=105) and study (n=105) groups of the trial.

The incidence of DIND was 35.2% in the control group
and 21.0% in the study group (p=0.021). The incidence of a
Modified Rankin Score of 4, 5 or 6 was 62.5% and 18.6 % in
the control group and 44.8% and 19.8% in the study group at
day 10 and six months post ictus respectively. There were 22
and 15 patients with a radiologically proven infarct at
discharge in the control and study groups respectively (NS).
The incidence of permanent CSF shunting was 7.6% in the
control group and 5.7% in the study group (NS).

Conclusions. There is a significant reduction in the
incidence of DIND and improvement in early outcome with
the use of lumbar CSF drainage following aSAH.

Abstract: 1681
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A clinical study of correlation between Apolipoprotein E
polymorphism and outcome of subarachnoid haemorrhage
following cerebral aneurysm rupture
G. Maimone, S. Paterniti, R.V. Abbritti, G.U. Gravina, S.R.
Princiotto, M. Cambria
Traumatologic Neurosurgery, Policlinic University of Messina,
Messina, Italy

Objective. In recent years scientific literature have showed
an increasing interest on Apolipoprotein E (ApoE) polymor-
phism association with cerebrovascular diseases. Apo-e is a
polymorphic gene (19q13.2) which consists in three common
alleles (e2, e3, e4). Many studies reported allele e4 correlation
with an increased risk and a negative outcome in cerebral
pathologies, like subarachnoid haemorrhage.

Methods. A series of 70 consecutive patients with
aneurismal SAH were investigated for APOE determination.
Genotypes were determined by polymerase chain reaction
(PCR) and restriction fragment length polymorphism (RFLP).
The main clinical parameters examined were: age, aneurysm
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location, clinical conditions based to GCS and H-H grading,
amount of blood according Fisher grading, arterial pressure,
re-bleeding occurrence, vasospasm/ischemia, outcome
according to GOS and, when possible, neuropsychological
tests on cerebral areas involved.

Results. The result of our study seems to confirm a
statistical correlation between ApoE4 and SAH outcome. A
low percentage of ApoE4 allele in our series (2.75% vs
10% in general population) correlates positively with a
favourable clinical outcome.

Discussion. Our study suggests allele e4 as a risk factor for
aneurysm SAH outcome. We also confronted our data with
recently published observational studies and meta-analyses
and reported in details the main biochemical mechanisms that
could explain vasal frailty and lead to haemorrhage tendency
and severe secondary insults, like cerebral vasospasm. We
believe that clarifying the role of e4 in SAH outcome could be
an important resource in SAH treatment and play an important
role as a further target for APOE-based therapies

Abstract: 223
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Failed endovascular aneurysm treatment: once coil -
always coil?
E. Knosp, A. Gruber
Neurosurgery, Medical University Vienna, Vienna, Austria

Introduction. Coil instability possibly translating into
higher delayed rebleeding rates remains a concern in the
endovascular management of cerebral aneurysms. This
report is based on 127 patients with sizable endovascular
aneurysmal remnants, who underwent retreatment over an
18 yrs. period.

Patients and methods. Patients presenting with aneurysm
residuals >20% of the original lesion, unstable neck
remnants, aneurysmal regrowth, or new aneurysmal daugh-
ter sacs were treated by an individualized approach using
both endovascular and surgical techniques.

Results. Seventy-five aneurysmal remnants (59.1%) were
treated by further re-embolisation. Standard coil embolisation
was used in 65 cases, stent-protected coiling in 9 cases, and
balloon remodeled coiling in 1 case, respectively. Fifty-two
(40.9%) aneurysmal remnants were treated surgically. Standard
microsurgical clipping was used in 44 patients, parent artery
occlusion or trapping under bypass protection in 5 cases,
deliberate clipping of the basilar artery trunk in two cases, and
aneurysm wrapping in one case, respectively. Mechanisms of
aneurysm recurrence were coil compaction in 93 cases and
regrowth in 34 cases. A single re-embolisation was sufficient to
permanently occlude 78.7% of recurrences from coil compac-
tion but only 14.3% of recurrences from aneurysm regrowth.

Conclusion. The individualized approach described
resulted in complete occlusion of 114 aneurysms (89.7%),
with necks remnants and residual aneurysms detectable in 11
(8.7%) and 2 (1.6%) cases, respectively. Treatment morbidity
was 11.9%, without significant differences between surgical
(15.6%) and endovascular (9.3%) patients. Recurrences from
coil compaction were savely treated by re-embolisation,
whereas recurrences from aneurysmal regrowth may best be
managed surgically when technically feasible.

Abstract: 627
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An international survey of present and future trends
in treatment of patients with cerebral aneurysms
N. Alshafai1, M.D. Cusimano2
1Neurosurgery, University of Toronto, 2Neurosurgery, St.
Michael's Hospital, University of Toronto, Toronto, ON,
Canada

Introduction. The publication of the International Sub-
arachnoid Aneurysm Trial (ISAT) rapidly changed the man-
agement of patients with subarachnoid hemorrhage in many
countries. The present and perceived future trends of aneurysm
management will have significant implications for patients and
how we educate future cerebrovascular specialists.

Aim and method. This study aims at analyzing past,
present and future trends in the treatment of intracranial
aneurysms across all continents. We used an electronic web-
based survey technique with a 55-item questionnaire to
ascertain trends, opinions and insights on the different
endovascular and open techniques of aneurysm treatment,
imaging and follow-up techniques, availability, effective-
ness and limitations of currently available techniques.

Results. 301 respondents representing 44 countries in 5
continents responded. At the present time, 60% of
aneurysms have been treated by coiling, 40% by clipping
and 5% by stenting. Given the limitations of residual
aneurysms seen in 20% of endovascular cases and 5% with
incomplete clippings, respondents indicated the trend to
endovascular treatment seen in recent years would reverse
in the next 5 years and that clipping would account for a
higher number than at present. Significant geographic
differences within Europe and between Europe and North
America will be highlighted and discussed at the meeting.

Conclusions. Significant differences exist in the man-
agement of cerebral aneurysms internationally. The limi-
tations of endovascular techniques are now being identified
and recent trends towards endovascular will likely plateau
in coming years. The trends have significant implications in
the future education of neurosurgeons, health care planning
and economics.
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Microsurgical and endovascular treatment of pediatric
intracranial aneurysms
Y. Pilipenko1, S. Eliava1, O. Shekhtman1, S. Yakovlev2
13rd Vascular Department, 24rd Vascular Department,
Burdenko Neurosurgical Institute, Moscow, Russia

Objective. Pediatric aneurysms is the rare lesion com-
prising only 2.4 % from all diagnosed aneurysms. The
clinical course and treatment modalities have some differ-
ences in comparison to adults.

Aim. To study the clinical outcomes in pediatric
aneurysms patients treated with Burdenko NSI.

Material and method. Analyzed series included 140
consecutive pediatric patients treated in Burdenko Neuro-
surgical Institute from 1987 to 2009. Mean age was: 13,5
year, male/female ratio was 1,7/1. Most frequently aneur-
ysms manifest in children with hemorrhage (68,5%).
Aneurysms were giant in size in 31,2 %, fusiform in 20
% and partially thrombosed in 32,5 %. Most children - 121
(85,6%) with 132 aneurysms were operated.

Results. Microsurgical operations was performed in 59%
and endovascular - in 41% patients. Good functional
outcomes (mod.Rankin scale 0–2) at discharge were
achieved in 74,4%, unsatisfactory (mRS 3–4) in 24% and
poor in 1,6%. Mortality was 0,7% (1 pt.).

Conclusion. According to results we have outlined
following recommendations for management: 1. cavern-
ous, ophthalmic and ICA bifurcation aneurysms, patients
with severe angiospasm and all posterior circulation
lesions are better treated with endovascular techniques.
2. clipping is indicated with PComA, pericallosal, distal
MCA aneurysms as well as to patients with large
intracerebral hematomas. Patients with giant aneurysms
presenting with mass-effect benefit from direct surgery
and thrombectomy. 3) AComA, M1, and MCA bifurca-
tion aneurysms have comparable outcomes treated either
way. Decision in this children should me made individ-
ually. 4. Deconstruction surgery is reserved for compli-
cated, giant and partially thrombosed aneurysms not
suitable for standard treatment options.

Abstract: 759
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Clip ligation of unruptured intracranial aneurysms:
a prospective midterm outcome study
Y. Aydın, H. Çavuşoğlu, O.N. Türkmenoğlu, A.M.Müslüman,
A. Yilmaz, S.M. Can, Y. Şahin

Neurosurgery Clinic, Şişli Etfal Education and Research
Hospital, Istanbul, Turkey

Objective. We have conducted a prospective study to
investigate the clinical and radiological outcome in surgical
case series of 176 patients with 203 unruptured intracranial
aneurysms (UIA).

Methods. Success of aneurysm obliteration was assessed
within two weeks after surgery by digital subtraction angiog-
raphy (DSA). Patients also underwent angiography five years
after surgery. Clinical outcomes were assessed using the
modified Rankin Scale (mRS). All predictors of poor surgical
outcomes were assessed using an exact logistic regression.

Results. Overall, 83% of the patients had a good outcome
(mRS Score 0 or 1). 10.8% of the patients had a slight
disability (mRS Score 2) and 6,2% of the patients had a
moderate or moderate severe disability (mRS Score 3 or 4).
The most important predictors of outcome were presence of
history of ischemic cerebrovascular disease and postopera-
tive stroke. Complete aneurysm occlusion was achieved in
93,5% of all anuerysyms. 60% of treated aneurysms were
checked with late follow-up DSA. No cases of hemorrhage
from a surgically obliterated UIA have been documented in
this series during follow up period of 7.3±SD 1.4 years.

Conclusion. If patients are carefully selected and
individually assigned to their optimum treatment modality,
IUAs can be oblitared by surgery with a low percentage of
unfavorable outcomes.

Abstract: 1221
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Intracranial aneurysms and genetic: an update
C. Benevello1, P. David1, F. Parker1, M. Fontanella2
1CHU Bicetre, Paris, France, 2Ospedali civili di Brescia,
Brescia, Italy

Genetic factors have an important role in intracranial
aneurysm (IA) pathogenesis.The past was characterized
by observational studies of familial aneurysms or
association with other pathologies and risk factors
associated with the weakening of cerebral arteries. The
90's were characterized by DNA sequencing analysis
studiesIA have been associated with numerous heritable
connective tissue disorders, which account for 5% of
cases: Ehlers-Danlos syndrome type4, Marfan´s syndrome,
neurofibromatosis type1, and polycystic kidney disease;
the association with IA, however, has been firmly
established only for autosomal dominant polycystic kid-
ney disease.Familial intracranial aneurysms are not rare
but account for 7 to 20% of patients.After 2004, Genome-
wide scan for IA. A recent genome-wide association study
was performed on 5,891 cases and 14,181 controls from
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Europe and Japan.Three new loci were identified showing
strong evidence for association with IA: RBBP8,
STARD13/KL , and a gene-rich region on 10q.Recently
the gene expression patterns in the walls of ruptured
aneurysms, unruptured aneurysms and control vessels,
with a focus on inflammatory processes have been studied.
Some authors ipotized a role for inflammation in IA
pathophysiology.Recent lines of evidence suggested a role
for immunological factors in the pathogenesis of IA.
Immunohistochemical studies showed increased concen-
trations of immunoglobulins, vascular cell adhesion
molecules, macrophages, and T lymphocytes in the wall
of aneurysm tissue. The complement system is signifi-
cantly activated in saccular IA. Finally, mRNA expression
of TNF-α, interleukines and other citokines are increased,
suggesting a key role for these substances.The etiology of
IA are clearly multifactorial, with genetic factors playing
an increasingly recognized role

Abstract: 1658
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Unruptured intracranial aneurysms: clip, coil or natural
course?
O. Bradac1, F. Charvat2, V. Benes1
1Department of Neurosurgery, 2Department of Neuroradiology,
Charles University in Prague, Prague, Czech Republic

Introduction and objective. Management of unruptured
intracranial aneurysms is still a frequently discussed
topic. We aim to predict optimal age for changing the
treatment from active to passive therapy and to
determine differences between surgical and endovascu-
lar procedures. These predictions are based on the data
from our prospectively collected database during the
period 1990–2009.

Methods. 429 unruptured aneurysms of anterior circu-
lation were included in our study, divided into two
groups - surgical and endovascular (194 and 235 UIAs).
Life expectancies of the patients posing UIA of certain
diameter in various ages were determined from annual
rupture rates. These life expectancies were compared
with the life expectancy after an active treatment
procedure with certain procedural risk derived from our
database.

Results. The overall procedural mortality and mor-
bidity was 5.1% in the surgical and 3.4% in the
endovascular group. Zero benefit ages were determined
for small (age of 50 for surgery, age of 36 for
endovascular techniques), medium (age of 68 and 59),
large (age of 63 for surgery) and giant (age of 70 for
surgery) aneurysms. The years saved by active therapy

in comparison with the watch and wait strategy for the
patient at the age of 20 were determined as 1, 7, 27
and 42 years for small, medium, large and giant UIAs,
similar by both modalities.

Conclusions. The benefit of active treatment was proven
for medium, large and giant unruptured intracranial aneur-
ysms till great age. In case of small aneurysms one should
decide entirely on individual basis.

Supported by IGA MZ 9640–4

Abstract: 224
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Intraoperative monitoring technologies during cerebral
aneurysm surgery
A. Gruber, E. Knosp
Neurosurgery, Medical University Vienna, Vienna, Austria

Introduction. The purpose of this paper is to compare the
value of Indocyanin Green Angiography [ICGA] derived
information during cerebral aneurysm surgery with data
simultaneously generated from other intraoperative moni-
toring and vascular imaging techniques.

Methods. Results of intraoperative vascular monitoring,
i.e. intraoperative DSA, ICGA, microvascular Doppler
sonography, neuroendoscopy, and electrophysiology were
recorded and analysed.

Results. Clip repositioning was necessary in 30 of the
123 aneurysms [24.4 %] treated. Parent artery occlusion
was documented by microvascular Doppler ultrasound in
4 aneurysms. ICGA disclosed parent artery stenoses
which had escaped sonographic detection in 7 cases.
Neuroendoscopy was used in 13 cases of midline
aneurysms to confirm perforator patency after clipping
and disclosed aneurysm misclipping undetected by ICGA
and DSA in 1 aneurysm. The information from DSA and
ICGA corresponded in 120 of the 123 aneurysms
operated [97.5 %]. In one patient, ICGA underestimated
a relevant parent artery stenosis detected by DSA. In 2
patients with relevant aneurismal misclipping, DSA and
ICGA led to conflicting results which could be clarified
only because both methods were used and interpreted in
conjunction.

Conclusion. The intraoperative monitoring and vascu-
lar imaging methods compared in this report were
complementary rather than competitive in nature. None
of the devices used was absolutely reliable when
used as a stand alone method. Correct intraoperative
assessment of aneurysm occlusion, perforating artery
patency, and parent artery reconstruction was possible
in all patients when these techniques were used in
conjunction.
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Surgical treatment of large and giant aneurysms of ICA
using retrograde suction decompression (RSD) technique
S. Eliava, Y. Filatov, S. Yakovlev, I. Sazonov, O. Shekhtman,
D. Okishev, Y. Pilipenko
Burdenko Neurosurgery Institute, Moscow, Russia

Introduction. Surgery of large and giant aneurysms of
ICA comprising up to 30% of all intracranial aneurysms in
Burdenko Institute remains a complicated problem. Over 30
patients are operated annually.

Material and methods. A consecutive series of 130
patients with single, large or giant, partially thrombosed
paraclinoidal aneurysm, operated using RSD (Retrograde
Suction Decompression) technique in most cases is presented.
Thirty-three patients were admitted with "space-occupying"
symptoms, 81 - after SAH, 9 - with combined clinical
manifestation, 7 - were asymptomatic. In 102 (78.5%) cases
surgeries were performed with RSD technique, intraoperative
EEG and ECoG monitoring. RSD technique was performed
directly via exposed cervical ICA in 109 (84%) cases or by
means of balloon-catheter in 21 (16%) cases.

Results. In 110 (84.6%) cases aneurysm was clipped, in
7 (5.4%) - trapped, in 4 (3.1%) balloon occlusion of ICA
was performed. In 9 (6.9%) patients aneurysm was
wrapped. Good outcomes (Glasgow Outcome Scale 4–5)
were achieved in 109 (83.9%) patients, 15 (11.5%) patients
worsened developing new vision, motor or cranial nerve
deficit. There were 6 deaths (4,6%): 5 from delayed
ischemic complications and 1 from aneurysm rupture.
Original anatomical classification of paraclinoidal aneur-
ysms is presented.

Conclusion. RSD technique remains a reliable option in
treatment of large and giant paraclinoid ICA aneurysms.

Abstract: 1096
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Unruptured paraclinoid aneurysms: is endovascular
management safe and effective?
P.I. D'Urso1, G. Lanzino1, D.F. Kallmes2, H.J. Cloft2
1Department of Neurosurgery, 2Department of Radiology,
Mayo Clinic, Rochester, MN, USA

Objectives. Paraclinoid aneurysms represent challenging
lesions for which endovascular techniques have gained
widespread application in their treatment. We review
endovascular strategies, complications and outcomes of
patients with paraclinoid aneurysms.

Methods. Clinical and radiographic data of 136
patients with 148 unruptured paraclinoid aneurysms
treated between 1999 and 2010 were reviewed. Angio-
graphic results were evaluated with the modified Ray-
mond grading system. Using the modified Rankin Scale,
clinical outcomes were reported as “Good” (mRS: 0–2)
and “Poor” (mRS: 3–6).

Results. Among 483 aneurysms treated with endovas-
cular techniques, 148 aneurysms (31%) were located in the
paraclinoid region. 62% of aneurysms were carotid-
ophtalmic, 26% hypophyseal, 7% posterior carotid wall,
3% carotid cave, and 2% transitional. 26% of aneurysms
were symptomatic, and 5% recurrences. Aneurysms were
treated with coiling (90%), flow diversion (7%), and carotid
occlusion (3%). Procedures were balloon-assisted in 35%
of cases, and stent-assisted in 12 %. Technical complica-
tions occurred during 11 procedures, causing permanent
disability in two patients. Complete occlusion was achieved
in 36% of aneurysms following endovascular procedure,
and in 65% of aneurysms during the follow-up, available
for 82% of aneurysms (average 29.34 months). Observed
recurrence rate was 12.5%. Outcome was good in 93% and
poor in 7% of the 118 patients with follow-up (average
36.55 months); permanent disability related to the treatment
occurred only in 1.4% of patients. No cases of rebleeding
were observed.

Conclusion. Modern endovascular treatment appears
safe and effective for treatment of paraclinoid aneurysms.
The introduction of flow diverters will likely increase the
incidence of complete angiographic occlusion.

Abstract: 1121
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Reduced morbidity, length of stay and costs in minimally
invasive microsurgery for anterior circulation aneurysms
I. Radovanovic ivan1,2, A. Abou-Hamden2, S. Bacigaluppi2,
M. Tymianski2
1Division of Neurosurgery, University Hospitals of Geneva,
Geneva, Switzerland, 2Division of Neurosurgery, Toronto
Western Hospital, University Hospitals Network, Toronto,
ON, Canada

Background. Minimally invasive microsurgery (MIM) is
increasingly reported as an alternative to the standard
pterional approach for the treatment of anterior circulation
aneurysms.

Objectives. To evaluate MIM for the treatment of
anterior circulation aneurysms versus standard surgery and
to calculate the impact on health resources, length of stay
and treatment costs.
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Methods. A consecutive, same surgeon, series of 24
patients with ruptured and 30 with unruptured anterior
circulation aneurysms treated with MIM was compared with
a matched series of standard microsurgeries (SM) conducted
for 23 ruptured and 22 ruptured aneurysms. Complication
rates, aneurysm obliteration, modified Rankin Scale (mRS)
outcomes, length of stay and treatment costs were assessed.

Results. Surgical complications, aneurysm obliteration
rates and mRS outcomes were comparable between MIM
and SM groups in ruptured and unruptured aneurysms cohorts.
MIM resulted in shorter operative times both in unruptured
(102.7±4.35 vs 194.7±10.26 minutes, p<0.0001) and rup-
tured aneurysms (124.3±8.27 vs 209±13.84 minutes, p<
0.0001). Length of stay was reduced in patients with MIM for
unruptured (1.55±0.24 vs 4.28±0.71 days, p<0.0001) but not
in those with ruptured aneurysms. MIM reduced treatment
costs of unruptured aneurysm patients, mainly through reduced
utilization of inpatient resources (non acute beds costs in CAD:
371.2±80.99 vs 1440±224.1, p<0.0001) whereas costs were
comparable in patients with ruptured aneurysms.

Conclusion. MIM is a safe and cost-effective approach
for the treatment of ruptured and unruptured aneurysms of
the anterior circulation and results in shorter operative times
and length of stay reflecting lower morbidity and improved
patient recovery.

Abstract: 1471
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Therapeutic strategies for paraclinoid internal carotid
artery aneurysms: angiographic results and long-term
outcome in 298 consecutive cases
S.K. Huh1, D.I. Kim2, K.C. Lee1
1Neurosurgery, 2Neuroradiology, Yonsei University College
of Medicine, Seoul, Republic of Korea

Introduction. Angiographic results, long-term clinical
outcomes, and causes of unfavorable outcome were
analyzed to clarify the optimal management modality for
paraclinoid ICAA.

Methods. Two hundred and ninety-eight paraclinoid
ICAA were treated during the last 15 years. Eighty-four
patients (28.2 %; 26 ruptured, 58 unruptured) were treated
microsurgically (78 clipping, 5 wrapping, 1 trapping). 214
patients (71.8 %; 28 ruptured, 186 unruptured) were treated
with endovascularly (211 coiling, 3 IC occlusion). Long
term therapeutic results of lesion repair, clinical outcome,
and causes of unfavorable outcome were analyzed.

Results. Three lesions of clipping group showed small
sac remnant. Two of them showed spontaneous obliteration
and one showed no interval change. One patient was

retreated due to ICA occlusion by clip slippage. Among 211
lesions undergone coil packing, complete obliteration of
aneurysm had been achieved in 147 lesions (69.9%)
initially. Initial complete obliteration rate of large and giant
aneurysm was less than that of small aneurysm (63% versus
77%). Initial complete obliteration rate of IC-SHA aneu-
rysm was relatively higher than that of other lesions
(77.7%). Follow-up cerebral angiography or MRA were
performed in 170 patients and it showed 20 coil compaction
and 3 aneurysm regrowth. Re-treatment was needed in 17
due to coil compaction (15 lesions), aneurysm regrowing (2
lesions), and one coil migration.

Conclusion. Endovascular coiling could be considered as
the treatment of choice for small sized, narrow necked
paraclinoid ICAA; Direct clipping could be recommended
as the treatment of choice for the symptomatic unruptured
or ruptured wide-necked or large/giant paraclinoid ICAA.

Abstract: 1531
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An international survey of asymptomatic incidental
aneurysm management: the gap between ISUIA
and practice
N. Alshafai, M. Cusimano
Neurosurgery, University of Toronto, Toronto, ON, Canada

Introduction. ISUIA I and II changed the management of
patients with subarachnoid hemorrhage in many countries.
The present and perceived future trends of aneurysm
management will have significant implications for patients
and how we educate future cerebrovascular specialists.

Aim and methods. This study aims at analyzing actual
trends in the treatment of intracranial aneurysms based on
an international survey of a total of 301 neurosurgeons and
neuroradiologists. Previous surveys in this field have
almost entirely focused on postoperative outcomes. In
contrast, this study focused on opinions and insights on
the different treatment methods and decision making when
it comes to asymptomatic brain aneurysms.

Results. An electronic anonymous question survey using
a web-based service was conducted with 301 respondents
representing 5 continents. When the participants were asked
about the most important factors favoring surgery in the
decision making of asymptomatic aneurysms: young age,
low aspect ratio, and the ability to prevent long term
bleeding were the top choices related to the patient, the
aneurysm and the cost effectiveness. However when the
question was in regards to favoring coiling: old age,
vertebrobasilar location and the availability of qualified
personal were the top choices related to the patient, the
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aneurysm and the cost effectiveness. The detailed results
will be presented in the conference.

Conclusions. There are significant differences in practi-
ces related to the management of asymptomatic aneurysms
across and within different geographic areas and a gap
exists between large scale studies like ISUIA and practices
in different parts of the world.

Abstract: 1683
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Minimally invasive approach for managment of anterior
circulation aneurysm
A. Ayyad, M. Glaser
Department of Neurosurgery, Johannes Gutenberg university,
Mainz, Germany

The main aim in Surgery is to achieve the greatest
therapeutic effect while causing the least iatrogenic
injury.
The concept of keyhole surgery is based on the careful
preoperative study of diagnostic images to determine the
anatomic windows that provide access to the pathological
processes, taking into consideration the individual pathoa-
natomic situation of the patient.

The special architecture of the anterior cranial fossa
offers several anatomic windows to reach deep-seated
lesions. However, when the approach is made from an
anterior subfrontal direction, the suprasellar anatomic
structures are free for surgical dissection and are not hidden
by any brain structures.

Method. During the period between june.2000 till
june.2009 we have treated 422 patients with anterior
circulation aneurysms using a supraorbital keyhole approach :
Internal carotid artery: 149
Middle cerebral artery: 142
Anterior cerebral artery: 52
Anterior communicating artery: 79

Results. The postoperative complications associated with
approach were:
permanent partial supraorbital hypesthesia in 11 patients
palsy of the frontal branch of the facial nerve in 9 cases.
permanent hyposmia in 8 patients
wound healing disturbances in 5 cases
a subcutaneous cerebrospinal fluid collection and leak in 4
patients

Conclusion. The supraorbital craniotomy allows a
wideof deep-seated intracranial areas. It offers equal
surgical possibilities with less approach-related morbidity
owing to limited exposure of the cerebral surface and
minimal brain retraction. thus contributing to improved
postoperative results . In addition, the short skin incision

within the eyebrow and careful soft tissue dissection result
in a pleasing cosmetic outcome.

Abstract: 569

23 - Radiosurgery

RetrogasserianGammaKnife radiosurgery for trigeminal
neuralgia: prospective series of 582 cases with more than
one year of follow up
C. Tuleasca1, R. Carron1, A. Donnet2, J. Regis1
1Department of Stereotactic and Functional Neurosurgery,
2Department of Neurology, Timone Hospital, Marseille,
France

Object. This study analyses prospectively the long term
results of Gamma Knife surgery (GKS) in order to consider
its potential role in nowadays armamentarium.

Methods. Between December 1992 and March 2010, 662
consecutive patients presenting with ITN were operated by
GKS in Timone University Hospital. The follow up is at least
of 1 year in 582 patients. The median age is 67.85 (min 28;
max 93). The GKS typically was performed usingMR and CT
imaging guidance and single 4 mm isocenter. The median of
the prescription dose (100%) was 85Gy (min 80; max 90).
The target was placed on the retrogasserian aspect of the
cisternal portion of the V-th nerve at a median distance from
the brainstem emergence of 7.5 mm.

Results. The median follow up is 44.07 months (min
12; max 174). The follow- up was longer than 12; 36;
60; 84 and 120 months for 582 (100%); 348 (59.79%);
218 (37.45%); 117 (20.10%) and 71 patients (12.19%).
551 (94.67%) patients were pain free in a median time of
15.5 days (min 0, max 720). A facial numbness was
reported in 82 patients (14.08%) with a postoperative
delay of onset of median 12.72 months (min 0.5, max
65). Among the pain free patients the rate of pain free
without hypoesthesia is 70%.

Conclusion. Retrogaserian high dose GKS turned out to
be very safe with only 14.08% hypoesthesia, while
achieving high quality pain control. The majority of the
patients demonstrated a prolonged effect of radiosurgery in
absence of trigeminal nerve disturbance.

Abstract: 38

24 - Neurotrauma

Long term prognosis of outcome after head injury
with early magnetic resonance imaging
R. Firsching1, A. Langejürgen1, I. Bondar1, B. Voellger1, D.
Woischneck1, F. Roehl2, M. Skalej3
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1Universitaetsklinik fuer Neurochirurgie, 2Institut für Bio-
metrie und Medizinische Informatik, 3Institut für Neuro-
radiologie, Magdeburg, Germany

Introduction. There have been numerous attempts to
predict outcome after head injury. We analysed earlyMagnetic
resonance imaging (MRI) and long term follow up.

Patients and methods. From 1998 to 2009 in a
prospective study 178 patients in coma after a head injury
were examined at our institution. All patients were in coma
for at least 24 hours, MRI T1 and T2 weighted images were
obtained within 8 days of the injury after an initial CT had
been performed. The location of the brain, where a lesion
was identified was noted, not the extent or volume of the
lesion. Outcome was classified according to the Glasgow
Outcome Scale. Results 6 months after the injury were
calculated with statistical means including cross tables,
Fisher´s exact test, Anova, Chi² test.

Results. The frequency of brain stem lesions was 66%,
almost none of these contusion could be identified with CT.
Statistical analysis identified a significant correlation of
mortality with a brain stem lesion. Within the group of
brain stem lesions bilateral pontine lesions had the worst
prognosis.

Conclusion. Obviously the brain stem lesions are
associated with increased mortality. It may be concluded
that compression of the brain stem from swelling, edema or
hematoma should be avoided. This appears to support the
idea of a generous indication to perform craniectomy when
clinical signs of brain stem compression, such as anisocoria
or posturing, are noted.

Abstract: 93

24 - Neurotrauma

Complications of decompressive craniectomy for severe
traumatic brain injury: implications for long term recovery
S. Honeybul1, K. Ho2
1Neurosurgery, Sir Charles Gairdner Hospital, 2School of
Population Health, University of Western Australia, Perth,
WA, Australia

Introduction. There is currently much interest in the use
of decompressive craniectomy for intracranial hypertension.
Whilst technically straightforward the procedure is not
without significant complications.

Method. A retrospective analysis was undertaken of 164
patients who had had a decompressive craniectomy for
severe head injury in the years 2004 to 2009 at the two
major hospitals in Western Australia.

Results. Eighty-six patients had a bifrontal decompression
and seventy-eight had a unilateral decompression. Two patients
died as a complication of the decompressive surgery. Compli-

cations attributable to the decompressive surgery were:
herniation of the cortex through the bone defect (42 patients,
25.6%); subdural effusion (81 patients, 49.4%); seizures (36
patients, 22%); hydrocephalus (23 patients, 14%), and syn-
drome of the trephined occurred in 2 patients (1.2%).
Complications attributable to the subsequent cranioplasty were:
sudden death due to massive cerebral swelling in 3 patients (2.2
%), infection requiring removal of the bone flap in 16 patients
(11.6 %) and bone flap resorption requiring augmentation in 10
patients (7.2 %). After excluding simple complications such as
subdural effusion and brain herniation through the skull defect
and also patients who died as a direct consequence of traumatic
brain or extracranial injury, 81 patients (55.5%) had at least one
complication after decompressive craniectomy.

Conclusions. The risk of having at least one complication,
other than herniation or subdural effusion, was related to the
severity of underlying traumatic brain injury (p=0.023) however
the occurrence of complications did not affect long term outcome

Abstract: 128

24 - Neurotrauma

Role of arginine vasopressin V1a and V2 receptors
for secondary brain damage after experimental traumatic
brain injury in mice
S. Krieg1,2, R. Trabold2, S. Sonanini2, N. Plesnila2
1Neurochirurgische Klinik und Poliklinik, Klinikum rechts
der Isar, 2Institute for Surgical Research & Department of
Neurosurgery, University of Munich Medical Center -
Großhadern, Munich, Germany

Background. Arginine vasopressin (AVP) is known to
regulate endothelial water transport, e.g. in the kidney and, as
we showed recently, in the brain following cerebral ischemia.
The current study aimed to investigate the role of AVPV1a and
V2 receptors after traumatic brain injury (TBI).

Materials and methods. Under isoflurane anesthesia,
male C57/Bl6 mice underwent CCI and obtained specific
AVP V1a or V2 receptor inhibitors systemically or intra-
cerebroventricularly (i.c.v.) 5 minutes after trauma. Blood
pressure, cerebral blood flow (CBF), brain water content,
intracranial pressure (ICP), contusion volume, plasma
sodium levels, and neurological outcome were evaluated
24 hours later. Moreover, cerebral V1a and V2 mRNA
expression was measured 3, 6, and 24 hours post-TBI.

Results. Centrally administered AVP V1a antagonist did
not affect CBF or blood pressure, but reduced brain edema
formation dose-dependently by up to 68% and attenuated
ICP 46% 24 h after TBI. Consequently, contusion growth
was diminished by 47%. Systemic AVP V1a inhibition did
not reduce secondary brain damage but prevent the short-
lasting but severe post-traumatic increase of blood pressure

Acta Neurochir (2011) 153:1833–1905 1879



completely. I.c.v. inhibition of V2 receptors reduced brain
edema by 41% 24 h after trauma, but failed to influence
ICP and lesion growth at any dosage.

Three hours after trauma cerebral V1a mRNA expression
was increased 2.4 fold while V2 mRNA levels were stable
until dropping to 0.21 fold 24 h post-TBI.

Conclusion. Post-traumatic brain edema and consecutive
secondary brain damage are mediated by AVP and V1a

receptors and central inhibition might represent a novel
treatment strategy.

Abstract: 235

24 - Neurotrauma

Chronic subdural hematomas. A comparative study
of an enlarged single burr hole versus double burr
hole drainage
D. Pahatouridis1, G.A. Alexiou1, E. Mihos2, G. Fotakopoulos3,
A. Zigouris3, D. Drosos2, S. Voulgaris4
1Neurosurgery, University Hospital of Ioannina, 2Neurosur-
gery, University Hospital of Ioannina, 3Neurosurgery,
University Hospital of Ioannina, 4Neurosurgery, University
Hospital of Ioannina, Ioannina, Greece

Objective. Various surgical treatments have been pro-
posed for the treatment of chronic subdural hematoma
(CSDH). Herewith, we set out to compare the efficacy of an
enlarged single burr hole versus double burr hole drainage
for the treatment of CSDH.

Methods. We prospectively studied patients with symptom-
atic CSDH proven by CTscan that were treated in our institute
between January 2002 and January 2010. All patients were
treated by an enlarged single or double burr hole drainage.
During closure, in order to avoid blood from dripping into
subdural space, we occluded burr holes with an absorbable
hemostatic sponge. A subdural drain was placed in all cases.

Results. A total of 245 patients were included in the
study. Double hole drainage was performed in 156 (63.7%)
patients [group A] and an enlarged single burr hole
drainage in 89 (36.3%) patients. There were 9 recurrences
in the group A and 5 in group B, however the difference
was not statistical significant. There was no significant
difference between recurrence rate and age, gender, bilateral
hematoma or antiplatelet or anticoagulant therapy. The
mean hospitalization time was 6.2 days and there was no
significant difference between the two groups.

Conclusions. Enlarged single burr hole and double burr
hole drainage had the same efficacy in the treatment of
CSDH. Meticulous irrigation, subdural drain and occlusion
of burr holes, via a hemostatic sponge during closure,
avoiding blood from dripping into subdural space, may
reduce recurrence rates.

Abstract: 632

24 - Neurotrauma

APOE3 gene therapy for hippocampal structural
changes and cognitive dysfunction after traumatic brain
injury in rats
V. Biloshytsky1, T. Kvitnitskaya-Rhyzhova2, S. Mikhalsky2,
E. Pedachenko1
1SI “Institute of neurosurgery n. acad. A. Romodanov
NAMS”, 2SI “D.F. Chebotarev Institute of Gerontology
AMS Ukraine”, Kyiv, Ukraine

Introduction. Traumatic brain injury (TBI) often causes
cognitive deficits, which are thought to arise from hippo-
campal structural damage.

Objective. We tested the hypothesis that APOE3 over-
expression might be associated with structural and func-
tional recovery after TBI.

Methods. To determine the structural and functional
changes associated with severe diffuse TBI, adult male Wistar
rats were subjected to weight drop impact acceleration injury
and sacrificed at day 10 after trauma. Animals (n=20) were
divided into 4 groups: (1) sham-injured and vehicle-treated,
(2) brain-injured and vehicle-treated, (3) sham-injured and
APOE3-transfected, (4) brain-injured and APOE3-transfected.
The mixture of DOTAP liposomes and 25 μg of recombinant
plasmid pCMV-APOE3 cDNAwas infused intraventicularly
immediately after TBI using ALZET osmotic pump. The
hippocampal CA1 regions were analyzed by light and electron
microscopy, immunocytochemical and confocal analysis using
markers selective for neurons (NeuN) and astrocytes (GFAP),
and TUNEL staining for determining cell death. Neurofunc-
tional outcomes were assessed in Morris water maze.

Results. After TBI, CA1 hippocampus exhibited promi-
nent secondary destructive changes, such as neuronal loss
with presence of apoptotic-like neurons, reactive gliosis,
microglial activation, mitochondrial damage, pericapillary
edema, diffuse axonal injury and damage to myelin fibers.
Injured rats displayed significant deficits in spatial acquisition
and working memory accompanied by increased anxiety-like
behavior. Cationic liposome-mediated APO3 gene transfer
significantly prevented the evolution of secondary hippocam-
pal injury, as well as improved spatial memory and learning.

Conclusion. APOE3 gene transfer may have therapeutic
potential after TBI.

Abstract: 788

24 - Neurotrauma

Medical care quality indicators for patients with traumatic
brain injury
A. Huk
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Neurotrauma, State institution “A.P.Romodanov Institute of
Neurosurgery of the National Academy of Medical Science
of Ukraine”, Kyiv, Ukraine

Introduction. To purposefully affect the quality of
medical care provided to patients with acute traumatic
brain injury (TBI) it is necessary to use indicators that
would allow assessing the quality of medical care in each
particular case in an unbiased, objective manner.

The goal of the study. To develop indicators of quality of
neurosurgical care for patients with acute TBI for the
purpose of improving medical care pathway protocols.

Material and methods. A randomized expert study was
carried out to assess the quality of treatment provided to 352
patients with TBI of varying severity, who were managed in
different neurosurgery departments of Ukraine in 2008–2010.

Study findings. Indicators were developed in order to
assess the quality of medical care provided to patients with
acute traumatic brain injury: (1) lethality of patients with
severe TBI, (2) postoperative lethality of patients with severe
TBI, (3) proportion of patients with postoperative pyo-septic
complications, (4) proportion of TBI patients who received
CT or MRI and scored 13 and below on the GCS within 2
hours of admission, (5) proportion of patients with epidural or/
and subdural hematoma who were operated in the first three
hours after admission, (6) proportion of patients who scored
8 and below on the GCS and who were not intubated.

Conclusions. The developed indicators of quality will
allow assessing all quality components of medical care
provided to acute TBI patients and identifying existing
problems and should be included in improved medical care
pathway protocols for patients with acute TBI.

Abstract: 893

24 - Neurotrauma

War head injuries: experience from sieged Sarajevo
K. Dizdarevic1, J. Jurisic2, M. Barucija1, K. Custovic1
1Department of Neurosurgery, Clinical Center University of
Sarajevo, 2General Hospital, Sarajevo, Bosnia-Herzegovina

Objectives. We aimed to analyze the war head injuries in
sieged Sarajevo during the first part of Bosnian war and to
present our operative strategies.

Patients and methods. We conducted a retrospective
study of injured patients using review of the hospital data.

Results. 1,728 neurosurgical injured patients were admitted
to our department. Majority of patients (84%) were admitted
within 3 hours of injury and operated without any delay. The
neurosurgical injuries were head injuries (80%), spine injuries
(6%) and peripheral nerve injuries (14%). Over 80% of head-
injured patients had penetrating injury. The patients with head
injury were operated on in 70 % of cases. Mortality of operated

patients was 13.3%. The number patients with GCS 3 and GCS
4 who died were 143 (35%) and 122 (30 %). The GCS 4
patients were operated on only in the case of compressive
intracranial haematomas. A total mortality of the patients with
head injury was 30%. Over 60% of injured patients who died
were under 50 years old. The most common cause of death
were excessive penetrating brain injury (85%) caused by shell
shrapnels and sniper bullets. Shrapnels were the cause of injury
in 73% of cases. Good outcome without any focal neurological
deficit was found in 42.6% of all patients with head injury.

Conclusion: Our less invasive early neurosurgical oper-
ative approach in the form of intracranial haematomas
evacuation, reduced brain debridment without searching for
in-driven fragments and meticulous dural closure resulted
in acceptable treatment outcome during the Bosnian war.

Abstract: 1342

24 - Neurotrauma

Complications of cranioplasty: a single institution's
experience of 242 cases over a 10 year period
L. Lee, J. Ker, B.L. Quah, N. Chou, T.T. Yeo
Department of Neurosurgery, National University Hospital,
Singapore, Singapore

Introduction. Decompressive craniectomy is a frequently
performed procedure to evacuate intracranial haemorrhages
and to alleviate increased intracranial pressure. Cranial
reconstruction through a cranioplasty is performed at a later
date to repair the skull defect.

Aims. To retrospectively review all cranioplasties per-
formed in our institution over a 10 year period and to
analyse the complications that occurred. In addition, early
cranioplasties (done 3 months or less after craniectomy) are
compared to delayed cranioplasties to determine if they
result in more complications.

Patient and methods. 242 cranioplasties were performed
from 2000 to 2010, with a follow-up of at least 1 year. Age,
sex, comorbidities, site of skull defect, interval between
decompression and cranioplasty, material for cranioplasty
and rate of complications were collected from our database.
44 early cranioplasties were identified.

Results. Post-cranioplasty seizures (9.872%), infection
(5.120%), exposed implant (4.388%), haemorrhage
(1.464%), overshunting (0.509%), stuck drain (0.366%)
and NSTEMI (0.366%) were identified as complications.
Total percentage of complications was 22.31%. Early
cranioplasties did not increase the rate of complications
(18.18% vs 26.77%).

Discussion. Seizures were the most common complica-
tions that occurred. Whether this associated with cranioplasty
or a late manifestation of scar epilepsy is debatable. While
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rates of infection are widely reported, rates of seizures and
exposed implants maybe under-reported in the literature. In
addition, early cranioplasty was not associated with an
increase in complications in our experience.

Conclusion. Cranioplasty is associated with a significant
complication rate. A thorough understanding of the differ-
ent types of complications will therefore assist in the post-
cranioplasty management.

Abstract: 1349

24 - Neurotrauma

Brain injury biomarkers may improve the predictive
power of the IMPACToutcome calculator
E. Czeiter1,2, S. Mondello3,4, N. Kovacs1, J. Sandor5, E.
Ezer6, P. Barzo7, A. Gabrielli4, K.K.W. Wang3,8, R.L.
Hayes3,4, T. Doczi1, A. Buki1
1Department of Neurosurgery, Univesity of Pecs, 2Depart-
ment of Anatomy, University of Pecs, Pecs, Hungary,
3Clinical Department, Center of Innovative Research,
Banyan Biomarkers Inc., Alachua, 4Department of Anes-
thesiology, University of Florida, Gainesville, FL, USA,
5Division of Biostatistics an Epidemiology, University of
Debrecen, Debrecen, 6Department of Anaesthesiology and
Intensive Therapy, University of Pecs, Pecs, 7Department of
Neurosurgery, University of Szeged, Szeged, Hungary,
8Center for Neuroproteomics and Biomarkers Research,
Department of Psychiatry, McKnight Brain Institute, Uni-
versity of Florida, Gainesville, FL, USA

Introduction. Outcome prediction following severe trau-
matic brain injury (TBI) is a highly investigated field of
research. A real breakthrough is represented by the IMPACT
prognostic calculator based upon admission data of more than
8500 patients. Others focused on the identification of
purported biomarkers including GFAP, UCH-L1, SBDP145
that could also contribute to outcome prediction. This research
was initiated to assess whether combined efforts could
improve the predictive power of our tools.

Patients and methods. The data of 45 severel TBI
patients (GCS≤8) from 4 different sites participating in
BANDITS study were investigated. We utilized the core
model of the IMPACT calculator and measured the level of
GFAP, UCH-L1 and SBDP145 in the serum and CSF. The
prognosticated and real 6 months outcomes were compared
by logistic regression analysis.

Results. The results of the core model itself as well as
serum values of GFAP and UCH-L1 and cerebrospinal fluid
levels of SBDP145 showed significant correlation with the 6
month mortality in univariate analysis. In case of the core
model Nagelkerke R2 value was 0,171. With multivariate

analysis we were able to increase this predictive power - with
one additional biomarker (SBDP145) up to Nagelkerke R2=
0,355 and with the application of two further biomarker
levels (GFAP, UCH-L1) up to Nagelkerke R2=0,501.

Conclusion. Our preliminary results underline the impor-
tance of biomarkers in outcome prediction and fuel further
investigation to expand the predictive power of contemporary
outcome calculators and prognostic models in TBI.

Abstract: 1545

24 - Neurotrauma

Use of porous hydroxyapatite “custom made” implants
for cranioplasty: a post-operative analysis on 1615 patients
R. Stefini1, G. Nodari1, F. Zenga1, B. Zanotti2, M.
Cenzato3, M. Fontanella1
1Neurosurgery, University of Brescia, Brescia, 2Neurosurgery,
Ospedale Civile di Udine, Udine, 3Neurosurgery, Ospedale
Niguarda, Milano, Italy

Introduction.The reconstruction of large and complex
cranial defects is no longer considered simply a matter of
aesthetics. Neurological and psychological problems must
also be taken into account. Analysis of the best current
evidence, does not clarify if timing of surgery, implant
material, and method of flap preservation can affect the rate
of cranioplasty complications, especially for infections.The
material that better mimics the human bone is pourous
Hydroxyapatite (pHA).Aim of our study is to review the
world series of custom-made pHA cranioplasties and to
analyze the number and type of complications after surgery
in order to evaluate the safety of this material.

Materials and methods. All the reconds of patients treated
worldwide with custom-made pHA cranioplasties were
analyzed. Epidemiological and pathological data were extrap-
olated in order to evaluate postoperative complications.

Results. Between November 1997 and December 2010,
1608 consecutive custom-made pHA implants were per-
formed. 378 (24%) were second line treatments. In 72
(4,5%) cases a complication was reported. Three patients
suffered of early spontaneous fracture or dislocation, 32
(1.99%) of infection, 27 of post traumatic fractures, 9 of
late spontaneous mobilizations and 1 case of severe wound
infection. 47 patients needed a reoperation and 14 patients
underwent to surgical removal of pHA replaced by other
material. 6 patients with post traumatic fracture had
evidence of “ self repair”.

Conclusion. In a large series of patients, pHA implants
showed a low rate of complication and especially a very
low rate of infections. PHA is a valid and safe alternative to
traditional cranioplasty techniques.
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24 - Neurotrauma

Prediction of long term outcome in severe traumatic brain
injury using diffusion tensor imaging and probabilistic
tractography
D. Kis1, Z. Mencser1, A. Czigner2, T. Kincses3, M. Babos4,
Z. Toth4, E. Voros4, P. Barzo1
1Department of Neurosurgery, 2Department of Anatomy,
3Department of Neurology, 4Department of Radiology,
University of Szeged, Medical Faculty, Szeged, Hungary

Traumatic brain injury (TBI) is among the leading causes
of permanent disability. Techniques which reliably identify
irreversibly injured brain areas would allow us to predict the
long term outcome. Diffusion tensor imaging (DTI) and
probabilistic tractography are powerful tools to quantitatively
examine white matter integrity and create probabilistic
connectivity (PC) maps at the individual level. Our aim was
to identify structural abnormalities which can predict the long
term outcome and are easy to use in the clinical practice.
Magnetic resonance imaging (MRI) scans were performed
using the following sequences: high resolution T1, fluid
attenuation inversion recovery (FLAIR), susceptibility
weighted imaging (SWI), T2 and DTI. From the DTI images
fractional anisotropy (FA) and PC (connection to the medial
and sensory thalamus, primary motor cortex) maps of the
brain stem were reconstructed. In healthy controls (n=15)
there was a high correlation between the FA and PC maps and
the anatomical structure. Eleven severe TBI patients were
tested. There was no significant correlation between the
outcome and T1, T2, FLAIR and SWI abnormalities. In
patients who remained in unconscious state (n=4) we
observed disorganization of the FA and PC maps in the upper
pons. In those who regained consciousness (n=7) the brain
stem structure showed no difference compared to the
controls. In conclusion the FA and PC maps highly correlated
with the clinical state at the individual level. According to
our results DTI and probabilistic tractography may be
clinically useful methods to predict long term outcome of
severe TBI patients.

Abstract: 990

25 - Head injury/critical care

Complications of autologous bone flap reinsertion
following decompressive craniotomy a retrospective
study after 286 procedures in 249 patients
C. Ewald1, J. Walter1, P. Duenisch1, Y. Sakr2, J.S. Echazu3,
R. Kalff1

1Neurosurgery, 2Anaesthesiology, Friedrich-Schiller-
University, Jena, 3Neurosurgery, Klinikum Fulda, Fulda,
Germany

Objective. During the last decade decompressive cra-
niectomy has become popular in the treatment of severe
cranial pathologies. After consolidation of the cerebral
situation the autologous bone flap reinsertion becomes
necessary. With our study now we to report on possible
complications after cranioplastic in a large patient group.
Patient and methods: We included all patients between 1994
and 2004 in whom we reinserted a cryoconservated bone
flap after decompressive craniectomy. A retrospective
analysis of the patient files and all radiological examina-
tions was done concerning possible short - and long term
complications. Statistical analysis included a multivariate
analysis with diagnosis, sex, age, size of the bone flap, time
to replacement and fragmentation as possible risk factors
for aseptic bone necrosis with p<0,05.

Results. 249 patients met the inclusion criteria with 286
bone flaps being reinserted. During a median follow up of
13,9 months an overall of 121 reoperations had to be done
for relevant hydrozephalus, (n=46) postoperative bleeding
(n=23), subdural hygroma (n=13), local infection (n=7)
and others(n=8). Aseptic resorption of the bone flap (n=
24) was the most important long term complication. After
multivariate analysis bone flap fragmentation, younger age
and bone flap size were signifcant risk factors for the
developement of an osteonecrosis.

Conclusion. The autologous bone flap reinsertion after
craniectomy is still considered the golden standard after
decompressive craniectomy.Despite the relative simple
operative technique our study revealed a lot of possible
short - and longterm complications with hydrozephalus and
aseptic bone flap necrosis being the most important ones.

Abstract: 1160

26 - Spinal trauma

Neurogenic detrusor overactivity and spinal cord injury:
50 cases operated with sacral deafferentation and
implantation of an anterior root stimulator
C. Gradil1, C. Viegas1, P. Vale2, J. Bastos2, M. Cunha e Sá1
1Neurosurgery Department, 2Urology Department, Hospital
Garcia de Orta, Almada, Portugal

Introduction. In patients with spinal cord injury sparing
sacral segments, neurogenic detrusor overactivity and detru-
sor sphincter dyssynergia (DSD) develop after an initial phase
of spinal shock, in turn impairing bladder reservoir function
resulting in urinary incontinence, residual volumes, recurrent
urinary tract infection, autonomic dysreflexia in high lesions
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and eminent renal failures. All there disturbances may well be
managed by sacral deafferentation (SDAF) and implantation
of an anterior root stimulator (SARS).

Methods. The total of 50 patients with spinal cord injury
were operated with SDAF and SARS between Febru-
ary.1996 and June.2009; the approach was intradural in all,
except in one.

Results. With a follow-up of 13 years complete deaf-
ferentation was successful in 94% of the patients. A total of
84$ of patients use the SARS for voiding, 60% use it for
helping with defecation and half of the men use it for
erection. Continence was achieved in 47 patients and UTI
declined 5-fold. The reported early complications were a
CSF leakage and 2 implant infections; late complications
were 3 receiver/cable failure with surgical repair and 2
failure due to unestablished cause.

Conclusion. SDAF is able to restore the reservoir
function of the urinary bladder and to achieve continence.
Autonomic dysreflexia disappeared in most cases. Al-
though demanding, the microsurgical SARS technique is
reported with good results.

Abstract: 1216

26 - Spinal trauma

Percutaneous kyphoplasty: surgical technique
and follow-up in a consecutive series of 387 cases
N. Francaviglia
Neurosurgical Department, 'S. Elia' General Hospital
Caltanissetta, Caltanissetta, Italy

Introduction. vertebral body fractures are common in spine
trauma.According to the published literature,approximately
80% of traumatic vertebral fractures characterized by loss of
vertebral height in absence of neurological symptoms.Chronic
pain,vertebral deformity and function's limitations may occur
and complicate the clinical course in these cases.Conservative
treatment (drugs and orthoses) and surgery (usually decom-
pression and instrumentation) are the therapeutic standard.

Material and methods. we report our experience in 387
patients (age ranging 7–82 years), with A1-A2-A3 Magerl
classification type post-traumatic vertebral fractures operated
on, from January 2002 to December 2010, by percutaneous
Kyphoplasty for the treatment of thoracic and lumbar
vertebral body fractures.Of these, based on patient age and
characteristics of vertebral fractures,318 were treated with
polymethylmethacrylate (PMMA), 52 with calcium phos-
phate and 17 with a PMMA bone cement containing
hydroxyapatite (HA).All patients underwent pre and post-
treatment X-ray, CT scan and MRI evaluation.Chronic pain,
vertebral deformity and overall health state have been

evaluated on outpatient basis using VAS score and Roland-
Morris Disability Questionnaire (median follow-up 4,5 years).

Result. treatment results have been satisfactory and the
Authors discuss the use of different cement.At the actual
follow-up 377 patients are pain free and were able to
deambulate on the day after one post-treatment without
spinal orthoses. Ten patients, all treated with calcium
phosphate, showed an incomplete consolidation and ulti-
mately required within one month open surgery with
instrumentation(3 patients) or orthesis (7 patients).

Conclusion. percutaneous kyphoplasty is a minimally
invasive and promising technique for post-traumatic verte-
bral fractures even if long term follow up is required to
fully evaluate the used materials.

Abstract: 1296

26 - Spinal trauma

Predictive factors of kyphosis recurrence in thoracolumbar
burst fractures (TLBF)
A. Cherif el Asri, O. Boulahroud, A. Akhaddar, H. Baallal,
M. Gazzaz, B. el Mostarchid, M. Boucetta
Neurosurgery, Military Hospital Rabat Morocco, Rabat,
Morocco

Introduction. Recurrent kyphosis has been commonly
seen after posterior short-segment pedicle instrumentation
for a TLBF, but studies on this issue are relatively scarce.

Aims of study. to analyze the components responsible for
the recurrence of kyphosis after surgical stabilization of TLBF.

Methods. 34 patients who had undergone posterior short-
segment pedicle screw fixation for TLBF were investigated
retrospectively. Cobb angle (CA), Changes in the anterior
vertebral height ratio (CAVHR), changes in the anterior
intervertebral height ratio (CAIVHR), and the Load sharing
score (LSS) were measured preoperatively, postoperatively,
and at final follow-up. At 2 years, the recurrent of kyphosis
was considered as pathologic when the CAwasmore than 25°.

Results. At 2 years, 11 patients (group A) presented with
pathologic kyphosis recurrence and 23 patients (group B) have
a CA less than 25°. Mean age was 31.8 years in group A and
34 years in group B (p=0.629). Mean preoperative CAwas 28°
in group A and 23° in group B (p=0.006). The post-operative
CAwas 11.5° in groupA and 9,1 in groupB (p=0.34). CAVHR
was 15% in group A and 32 % in group B (p<0.001).
CAIVHRwas 43% in groupA and 41% in groupB (p=0.737).
The LSS was 7.7 in group A and 5.7 in group B (p<0.006).

Conclusion: Significant positive correlation was found
between recurrent kyphosis and preoperative CA, LSS and
CAVHR.No significant correlationwas found between the final
kyphosis and age of patient, post-operative CA and CAIVHR.
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27 - Spinal degenerative diseases

Management of CSF leaks noticed during spinal
surgery
I.S. Grewal1, C. Barrett2, R. Pillay2
1Trauma and Orthopaedics, 2Neurosurgery, Walton Centre
for Neurology and Neurosurgery, Liverpool, UK

Background. Dural tear is defined by ICD-9 as a small tear
in the dura mater and an often unavoidable consequence of
spinal surgery. Management of CSF leaks during spinal surgery
has changed little over the past 20 years with many surgeons
still advocating mandatory primary repair of all dural tears and
bed rest. This has not been the case atWalton Centre, Liverpool.

Aim. To assess the effect of early mobilisation on
complication rate post CSF leak. To assess the effect of
varying methods of initial repair on complication rate.

Method. Retrospective analysis over 4 year period of
consecutive spinal surgery cases during which an intra-
operative dural tear occurred. Case note review of these
patients to assess management, hospital stay and any
post-operative complications: persistent CSF leak or
pseudomenigocele.

Results. 3735 operations; 305 durotomies; 179 inciden-
tal. Case notes retrieved for 113. No reduction in hospital
stay by primary repair of CSF leak. No persistent CSF leak
in patients undergoing microdiscectomy despite majority
having no primary repair. Rates of persistent leak in
laminectomy group being repaired with glue alone double
that of those sutured. No reduction in persistent leak
achieved by prolonged post operative bed rest.

Conclusion. Many of the accepted beliefs regarding the
management of patients suffering intra-operative dural tears
are without basis. Keeping patients on bed rest has no
benefit, and the primary repair of all dural tears is not
necessary.

Abstract: 1724

27 - Spinal degenerative diseases

Risk factors for the development of a venous
thromboembolic event after surgery for lumbar spinal
stenosis
H.H. Dasenbrock1, M.J. Clarke2, Z.L. Gokaslan1, A.
Bydon3
1Johns Hopkins University School of Medicine, Baltimore,
MD, 2Mayo Clinic, Rochester, MN, 3Department of
Neurosurgery, Johns Hopkins University School of Medi-
cine, Baltimore, MD, USA

Background. Venous thromboembolic events (VTEs) are
a potential severe complication after spine surgery. How-
ever, the role of VTE prophylaxis is debated and data on the
impact of co-morbidities on the risk of developing a VTE
after lumbar spine surgery is needed. This is the first
nationwide analysis to evaluate predictors for developing a
VTE after surgery for spinal stenosis.

Methods. Data from the Nationwide Inpatient Sample
(2005–2008) were retrospectively extracted. Patients were
included who had a diagnosis of lumbar spinal stenosis and
underwent posterior decompression with or without fusion
electively. Predictors of a post-operative VTE (either a deep
venous thrombosis or a pulmonary embolism) that were
analyzed were age, gender, co-morbid diseases, and
undergoing lumbar fusion. A multivariate logistic regres-
sion model was constructed using backward stepwise
regression of variables that were significant in univariate
analyses.

Results. 64,768 hospital admissions were examined and
0.4% developed a venous thromboembolic event. Age
greater than 70 years (OR: 2.58, 95% CI: 1.78, 3.73, p<
0.001), anemia (OR: 1.53, 95% CI: 1.04, 2.26, p=0.03),
coagulopathy (OR: 2.83, 95% CI: 1.38, 5.83, p=0.005),
metastatic cancer (OR: 6.22, 95% CI: 1.47, 26.29, p=0.01),
obesity (OR: 1.60, 95% CI: 1.13, 2.27, p=0.008), and
undergoing a fusion operation (OR: 1.96, 95% CI: 1.48,
2.61, p<0.001) were predictors for developing a post-
operative VTE.

Conclusions. In this nationwide study evaluating patients
undergoing surgery for lumbar spinal stenosis, older age,
anemia, coaguloapthy, metastases, obesity, and a fusion
operation were all risk factors for the development of a
post-operative VTE.

Abstract: 909

28 - Cervical spine

Endoscopic endonasal resection of the odontoid process -
clinical outcomes in 24 patients
M. Tormenti1, A. Paluzzi1, M. Koutourousiou1, J.
Fernandez-Miranda1, C. Snyderman1,2, P. Gardner1
1Neurological Surgery, 2Otolaryngology, University of
Pittsburgh Medical Center, Pittsburgh, PA, USA

Introduction. Traditional treatment of odontoid disease
from a ventral corridor has consisted of a transoral
approach. More recently, the endoscopic endonasal ap-
proach has been used to access this region.

Methods. A retrospective review was conducted of all
patients who underwent a purely endoscopic endonasal
odontoid resection for cervicomedullary decompression.
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Results. Twenty-two patients underwent an endoscopic
endonasal resection of the odontoid. The most common
pathology (n=19) treated was spondylitic pannus. Other
pathologies included chondrosarcoma, meningioma and
metastatic carcinoma. The mean patient age was 63.4
years. All patients had either improvement or stabiliza-
tion of their neurologic status. No patient required a
tracheostomy related to the surgical approach or suffered
a surgical site infection. There were no postoperative
CSF leaks. NURICK and NDI data were available for 12
patients who had a mean follow-up of 27.6 months
(range 3–57). The mean NURICK score post-operatively
was 1.0 and no patient received a score of 5. The mean
NDI score was 9.2 (range 0–32). Nine of twelve patients
had a NDI score of less than 15.

One patient had evidence of delayed post-operative
velopalantine insufficiency. It should be noted that this
patient had undergone a previous transoral decompression
and presented with basilar invagination due to cranial
settling after a failed occipitocervical arthrodesis.

Three patients (14%) required tracheostomy for post-
operative respiratory failure. One patient (4%) required
temporary placement of a gastrostomy tube for post-
oeprative dysphagia.

Conclusion. A completely endoscopic endonasal ap-
proach can be performed for odontoid disease with good
outcomes and low morbidity.

Abstract: 1694

28 - Cervical spine

Long-term outcomes of patients with multilevel cervical
spondylotic myelopathy after laminectomy, laminoplasty
and laminectomy & fusion: a meta-analysis
H.H. Dasenbrock1, M. Bydon1, G. Yenokyan1, T.F.
Witham1, Z.L. Gokaslan1, A. Bydon2
1Johns Hopkins University School of Medicine, 2Depart-
ment of Neurosurgery, Johns Hopkins University School of
Medicine, Baltimore, MD, USA

Introduction. Although posterior decompression is fre-
quently performed for multilevel cervical spondylotic
myelopathy (CSM), few studies have evaluated the long-
term outcomes of patients undergoing different posterior
techniques. We report a meta-analysis of observational
studies comparing the improvement in myelopathy and
long-term complications–including the development of
post-operative kyphosis and the prevalence of axial pain–
in patients undergoing laminectomy, laminoplasty and
laminectomy & fusion.

Methods. A literature search was performed using
MEDLINE of studies indexed between January 1980 and

July 2010. Pre-determined study inclusion criteria included
reporting outcomes for patients with CSM separately from
other etiologies of myelopathy and a follow-up of at least
six months; studies were excluded if they reported a total of
twenty or fewer patients. Data on the severity of myelop-
athy (measured by the Japanese Orthopedic Association
(JOA) scale) and long-term complications were extracted
and pooled assuming random effects.

Results. 69 studies with a total of 3,340 patients were
included. Improvement in myelopathy quantified by the
JOA scale showed no significant difference between
approaches–14.0 points after laminectomy, 13.6 points after
laminoplasty, and 14.0 points after laminectomy & fusion.
In studies with a long-term mean follow-up (of at least two
years), kyphosis developed in 15.8% after laminectomy,
6.2% after laminoplasty and 3.7% after laminectomy &
fusion. Axial pain was present in 13.0% after laminectomy
and 26.9% after laminoplasty.

Conclusions. Substantial improvement in myelopathy
was seen regardless of the posterior technique utilized.
However, long-term complications–particularly the devel-
opment of kyphosis and neck pain–were common after
laminectomy or laminoplasty.

Abstract: 37

28 - Cervical spine

Does total disc arthroplasty in cervical spine reduce
the incidence of symptomatic adjacent segment disease?
Analysis from multiple randomized trials
P.A. Utter, A. Jawahar, D.A. Cavanaugh, E.J. Kerr, P.D.
Nunley
Spine Institute of Louisiana, Shreveport, LA, USA

Introduction. Studies have provided evidence that
ACDF procedure for cervical degenerative disc disease
may increase the stress on the adjacent cervical seg-
ments. The theoretical assumption that TDA may reduce
the incidence of ALD by preserving motion at the
affected segments has never been validated by clinical
evidence.

Objective. To compare the outcomes and incidence of
adjacent level disease in patients after Total disc arthro-
plasty (TDA) or ACDF for one and two-level cervical disc
disease.

Design: Prospective randomized clinical trials.
Patients and methods. 170 patients with intractable

cervical radiculopathy at one or two-levels participated in
clinical trials at two institutions and were randomized to
receive TDA (treatment; n=113) or ACDF (control; n=57).
Visual analogue pain-scores (0–100), Neck Disability
Index, neurological examination and cervical spine radio-
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graphs were collected at enrollment and then 6 weeks, 3, 6,
12, 24, 36 and 48 months after surgery. Patients with
persistent symptoms during the follow-up were investigated
for adjacent segment disease with imaging, neurophysiol-
ogy and subsequent interventions.

Results. At the median follow-up of 42 months, 14.3%
ACDF and 16.8%TDA patients developed and were
actively treated for adjacent segment disease. Osteopenia
(DEXAT scores of −1.5 to −2.4) (p=0.04) and concurrent
lumbar degenerative disease (p=0.02) significantly in-
creased the risk of adjacent segment disease.

Conclusions. The risk of developing adjacent segment
degeneration was equivalent at median 42 months after
both ACDF and Total Disc Arthroplasty procedures in
cervical DDD. Osteopenia and concurrent lumbar DDD
significantly increase the risk of ALD.

Abstract: 1329

28 - Cervical spine

Clinical results of adjacent segment disease after anterior
cervical fusion
K.-S. Cho, S.-B. Lee, J.-Y. Kim, T.-G. Lee, D.-S. Yoo, P.-W.
Huh
Neurosurgery, Uijeongbu St. Mary's Hospital, The Catholic
Univ. of Korea College of Medicine, Seoul, Republic of
Korea

Introduction. Anterior cervical discectomy and corpec-
tomy for the treatment of cervical spondylosis and cervical
disc herniation enjoy favorable rates of fusion and
successful clinical outcomes. However, postoperative de-
generative changes at adjacent discs may lead to the
development of new radiculopathy or myelopathy.In the
previous reports, the incidence of symptomatic adjacent
segment disease has ranged from 7% to 25%.The present
study was undertaken to investigate the incidence of
symptomatic adjacent segment disease after anterior cervi-
cal interbody fusion (ACIF) and to describe our surgical
method for those patients.

Material & methods. Between 1999 and 2007, a total of
165 patients underwent anterior cervical interbody fusion
for intervertebral disc herniation and cervical spondylosis.
A total of 115 of these patients could be followed up
clinically and radiologically for more than 2 years (follow-
up rate, 82 %). Of these, 77 were men and 38 were women
and the average age at operation was 51 years (range, 26 to
75 years). The average length of follow-up was 5.8 years
(range, 2 to 9 years).

Results. Symptomatic adjacent segment disease devel-
oped in 14 of 115 patients (12.2%) followed. We performed
fusion extension three, fusion plus total disc replacement

(TDR) one and only TDR six patients. All patients were
improved after surgery without any complication except
one transient hoarseness.

Conclusion. The cervical arthroplasty is a reasonable
treatment option for patients who have had previous surgery
in which interbody fusion has been performed and who have
developed degeneration of adjacent levels.

Abstract: 1061

29 - Lumbar spine: pain, instability and stabilization

Robot - assistance in degenerative lumbar spine disease
surgery
N.A. Konovalov, I.N. Shevelev, V.N. Kornienko, A.G.
Nazarenko, P.V. Zelenkov, K.A. Isaev, D.S. Asyutin
Burdenko Neurosurgery Institute, Moscow, Russia

Objectives. robot-assistance recently gains increasing
popularity in spinal surgery. It also enables the novel
surgical techniques, such as «GO-LIF» for lumbar spine
fusion.

The aim of the study is to assess the applicability and
effectiveness of the robot-assistance in surgical treatment of
degenerative lumbar spine.

Methods. 24 patients with degenerative disc disease
were operated with robotic assistance device («Spine-
Assist») between August 2009 and December 2010.
Preoperative assessment included MRI, X-rays and
high-resolution CT (slice ≤1 mm). The robot was
utilized for automated intraoperative positioning of the
instruments according to preoperatively planned trajec-
tories. Basic parameters of surgeries were thoroughly
recorded: overall surgery time, radiation dose (all
manipulations were fluoroscopically controlled), accura-
cy of screw placement relative to preoperative planning,
which was assessed using postoperative high-resolution
CT with 3D reconstruction. Particular interest of the
study was focused on the new fusion technique for
lumbar spine: «GO-LIF» (Guided Oblique Lumbar
Interbody Fusion).

Results. Robotic assistance enabled optimal screw
placement even in complex anatomical cases. No
implant-related complications were recorded. Surgery time
was much longer in first 2 cases, though in further cases it
decreased nearly to conventional surgery time. For
radiation dose same tendency was observed. Based on
control CT, accuracy of implant placement with robotic
assistance is 1 mm.

Conclusion. Robot-assistance provides effectiveness and
safety especially in complex anatomy environment. With
robot-assistance there is an opportunity to use a «GO-LIF»
system.
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Abstract: 1714

29 - Lumbar spine: pain, instability and stabilization

The efficacy of minimally invasive discectomy compared
to open discectomy: a meta-analysis of prospective
randomized controlled trials
H.H. Dasenbrock1, S.P. Juraschek1, L.R. Schultz2, T.F.
Witham1, Z.L. Gokaslan1, A. Bydon3
1Johns Hopkins University School of Medicine, Baltimore,
MD, 2Henry Ford Hospital, Detroit, MI, 3Department of
Neurosurgery, Johns Hopkins University School of Medi-
cine, Baltimore, MD, USA

Background. Although advocates of minimally invasive
discectomy (MID) have promoted this operation as an
alternative to open discectomy (OD), a large randomized
controlled trial (RCT) comparing these approaches reported
inferior relief of leg pain in patients undergoing MID. This is
the first meta-analysis examining the complication rates and
improvement in leg pain seen in patients with radiculopathy
enrolled in RCTs comparing OD to MID.

Methods. A literature search was performed using MED-
LINE and EMBASE of studies indexed after January 1990.
Pre-determined RCTeligibility included the usage of tubular
retractors during MID, follow-up of at least one year, and
quantification of pain with the visual analogue scale (VAS);
cohorts with recurrent herniation were excluded. A meta-
analysis was performed (assuming random-effects) to deter-
mine the difference in mean change or relative risk (RR).

Results. 6 trials with 837 patients were included.
Incidental durotomies occurred significantly more frequent-
ly during MID (5.67% versus 2.90%, RR: 2.05, 95% CI:
1.05, 3.98). Long-term relief of leg pain, measured with the
VAS score, showed no significant difference between the
two approaches (3.43, 95% CI: -1.61, 8.48). Re-operation
for recurrent herniation also did not differ significantly
between the two techniques (RR: 1.46, 95% CI: 0.85, 2.52).

Conclusions. The current evidence suggests that both
OD and MID lead to a substantial and equivalent long-term
improvement in leg pain. Adequate decompression, regard-
less of the operative approach utilized, may be the primary
determinant of pain relief. However, incidental durotomies
were seen significantly more frequently during MID.

Abstract: 1720

29 - Lumbar spine: pain, instability and stabilization

Feasibility, safety and efficacy of a hybrid system using
peek rod internal fixator, interbody graft support
and topping-off technique
H. Pape, F. Ringel, M. Stoffel, M. Behr, B. Meyer

Neurochirurgische Klinik und Poliklinik, Technische Uni-
versität München, München, Germany

Due to progressive degeneration, e.g. adjacent level
disease, numerous patients need reoperation within 2 years
postoperatively after lumbar stabilization. Aiming to find a
concept to reduce the reoperation rate, we established a
novel treatment strategy for patients with thoracolumbar
instabilities: Dorsal stabilization using a peek rod internal
fixator with at least one rigid level (TLIF) and at least one
dynamic level (PEEK rod only) in a topping-off technique
only including symptomatic levels.

Between September 2009 and March 2011, 98 consec-
utive patients (47=m ; 51=f, mean age 68.7 years) were
treated with the hybrid system for painful degenerative
instabilities.

The preoperative workup included radiological (MRI
and myelography/CT) and clinical parameters (general/
neurological examination, VAS, ODI, RMDI).

Follow-Up intervals are 3, 12 and 24months postoperatively.
Data are being collected in a prospective observational

design.
Treatment was performed as first-tier surgery in 45 cases

and as second-tier therapy in 53 cases, additional decom-
pression was performed in 79 cases.

This concept led to significant reduction of back pain-related
disability (ODI pre-op 46%; post-op 34%, 3monthFU 29% ;
RMDI: pre-op 15.7 ; post-op 10.7 ; 3monthFU 9.9) and
improvement of both pain (VAS pre-op 7.8 ; post-op 4 ;
3monthFU 3.4) and mobility. Mean follow-up currently is 9,9
months.

Dorsal stabilization with the hybrid system as described
above proves to be safe and effective within short-term
follow-up. So far, there were no implant-related revisions.

Abstract: 1669

30 - Spinal neuro ñ oncology

Surgical management of spinal intramedullary tumors:
personal experience
M. Meglio, G. Conforti, T. Tufo, B. Cioni
Functional and Spinal Neurosurgery, Catholic University of
Rome, Roma, Italy

We retrospectively reviewed our series of 77 consecutive
intramedullary tumours (IMT) in order to determine the
optimal management and surgical timing

Methods. 77 cases of IMT underwent surgical resection
with the guide of intraoperative neurophysiological moni-
toring (SEPs, MEPs, and eventually BCR) at our Institution
in the last 15 years. Tumour was located at cervical level in
51% of the cases, at thoracic level in 30%, and at conus
medullaris in 19%. In most of the cases (65%) tumor had an
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extension from 1 to 3 vertebral levels. Histology was: 30
ependymomas, 12 low-grade astrocytomas, 11 cavernomas,
7 hemangioblastomas, 4 metastases, 3 limpomas, 10 others.
We evaluated surgical resection and neurological status
according to McCormick scale. Mean follow-up was 82
months (6–170 months).

Results and conclusions. Surgical resection was total in
56 patients, sub-total (>85%) in 8 and partial in 13.
Partial resection was performed in cases of lipomas and
high-grade tumors, in 2 patients with worsening of
MEPs, and in 6 cases of low grade astrocytomas. 81%
of the patients were neurologically unchanged, 9%
worsened and 9% improved. All patients in McCormick
grade I were uncharged but one, as well as 80% of the
patients in grade II and 70% in grade III. In conclusion,
the majority of lesions (70%) could be completely
resected without any post-operative new neurological
deficit. Subtotal resection of low-grade astrocytomas (8
patients) did not show tumor re-growth at 5 years. A
neurological improvement was possible even in a few
patients in McCormick grade IV.

Abstract: 621

31 - Spine: percutaneous & endoscopic techniques

Percutaneous reduction and anterior fixation of grade 2
lumbo-sacral spondylolisthesis
G. Tender
Neurosurgery, Louisiana State University, New Orleans,
LA, USA

Background. Lumbo-sacral spondylolisthesis represents
a surgical challenge. Minimally invasive techniques, like
the minimally invasive transforaminal approach, have
allowed surgeons to potentially reduce the operative
morbidity of this procedure. The development of percuta-
neous pedicle screw reduction systems as well as a new
presacral approach for lumbo-sacral discectomy and fusion
may offer additional treatment options. We describe an
alternative surgical approach for the treatment of grade 2
lumbo-sacral spondylolisthesis.

Methods. Three patients with L5-S1 grade 2 spondylolis-
thesis were treated using a novel minimally invasive
surgical technique. Initially, the spondylolisthesis was
reduced by using a percutaneous pedicle screw system.
This reduction was associated with interspace distraction.
Then, a presacral approach was used to perform the
discectomy and anterior fixation, with further distraction
of the spinal interspace. This distraction was possible by
use of the appropriate anterior axial rods and temporary
release of pedicle screw caps, once the axial rod was
advanced into the L5 vertebral body.

Results. This operative technique allowed for indirect
foraminal decompression and adequate fixation constructs
in all cases. Postoperatively, all patients expressed an
improvement in the preoperative pain and none experienced
radicular symptoms as a result of the procedure. Estimated
blood loss was 50 ml for each case and length of stay was 3
(n=1) or 4 (n=2) days. At 1-year postoperatively, all three
patients have radiological evidence of interbody fusion and
experience minimal residual pain.

Conclusion. This technique may offer a less invasive option
for the surgical treatment of lumbo-sacral spondylolisthesis.

Abstract: 839

31 - Spine: percutaneous & endoscopic techniques

Percutaneous transpedicular fixation with cement
vertebroplasty in patients with osteoporosis
and widespread metastasis
D. Ptashnikov, V. Usikov , O. Smecalenkov, D. Michailov
Spinal Surgery and Oncology, Russian Research Institute of
Traumatology and Orthopedics named after R.R.Vreden, St.
Petersburg, Russia

Purpose. To reduce surgical trauma and improve
stabilization of the spine and clinical outcomes in the
prevalence of osteoporosis and widespread spinal
metastasis.

Materials and methods. 140 patients with multiple
pathological fractures of the spine (60 with osteoporosis
and 80 with multiple MTS) were treated. Standard open
surgery with fixation by cemented polyaxial screws were
used in 90 cases (group A). In 50 patients used the original
technique of simultaneous percutaneous transpedicular
fixation with standard minimally invasive instrumentation
in combination with cement vertebroplasty. The difference
is that the cement was injected through the channel of the
screw immediately before installing it, forming a solid
cement mantle. The parameters of spinal stability and
surgical invasion (bone resorption and implant dislocation,
clinical symptoms, time of surgery, blood loss, wound
complications, time of postoperative recovery and life
quality) were studied in both groups.

Results and discussion. The parameters of spinal stability
were the same in both groups. The time of surgery, blood
loss, time of patient's rehabilitation were significantly lower
in group B. Complications in the form of delayed healing
and postoperative wound infection were also lower in
patients of group B. The parameters of life quality
postoperatively were pure in group A.

Conclusions. The study showed that the combination of
percutaneous transpedicular fixation with cement augmen-
tation of vertebras in patients with osteoporosis and
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multiple MTS can reach the same stability us open
procedure procedure with less invasion.

Abstract: 1088

31 - Spine: percutaneous & endoscopic techniques

Endoscopic interlaminar lumbar discectomywith splitting
of the ligament flavum under visual control
C.H. Kim, C.K. Chung
Neurosurgery, Seoul National University Hospital, Seoul,
Republic of Korea

Objective. The most distinguishing advantage of percuta-
neous endoscopic lumbar discectomy (PELD) is a minor
trauma. However, in interlaminar PELD the ligamentum
flavum (LF) must be removed under direct visualization. LF
could be split with serial dilator without direct visualization.
The object of this study is to present the technique of
interlaminar PELDwith LF splitting under direct visualization.

Methods. We performed operations on 16 male and 14
female patients with the present technique. The age of the
patients was 48±15 years. The anatomic operative level
was L3-4 in 1, L4-5 in 13 and L5-S1 in 16 patients. The
ruptured disc had migrated superiorly in 4 cases and
inferiorly in 7 cases, and intraoperative electromyographic
monitoring was performed in all surgeries. The LF was split
with a working channel under direct visualization, and after
withdrawing the working channel the split LF closed on its
own. The total operation time was 20–40 minutes, and the
follow-up period was 149±108 days.

Results. There were no abnormal signals on the intra-
operative electromyography in any of the cases, and the
reported symptoms immediately improved in all patients after
the operation. Follow-upmagnetic resonance imaging showed
a disappearance of the ruptured disc with almost no defect in
the LF. There were no operation-associated complications.

Conclusions. The ligamentum flavum could be safely
split under direct visualization using a working channel
with a minimal resulting defect. This technique of liga-
mentum flavum splitting endoscopic discectomy is a
feasible approach, even for migrated disc herniation.

Abstract: 164

32 - Epilepsy surgery

Hemispheric deafferentiation: aetiology, complications
and long-term seizure outcome in paediatric patients
M. von Lehe, J. Schramm
Neurosurgery, University Hospital, Bonn, Germany

Objective. In selected patients hemispheric deafferen-
tiation is an effective option to treat epilepsy. We report
our experience with a large group of children /
adolescents with special attention to aetiology and long-
term follow up.

Methods. Ninety-six patients between 4 months and 18
years of age (mean 7.3; 47 male; 48 on the left) were
analysed concerning pre-surgical work-up, surgical
approaches, complications and follow-up. Appropriate
seizure outcome data was available in 92 patients (follow
up 12–235 months, mean 99).

Results. In two patients incomplete disconnection was
suspected from post-operative MRI, one patient was re-
operated but not confirmed. Nine patients had post-
operative complications (e. g. subdural hematoma, CSF
fistula, 9%) and 3 of them needed surgery (3%). One
patient died (1% mortality). Six patients needed surgery
for hydrocephalus / dilateted ventricle after 1–84 months
(6%; rate of new shunts: 5%), 4 of them had porence-
phalic cysts (67%).Eighty-five percent of patients were
seizure free (ILAE class1, last available outcome (lao))
and long-term follow up was stable after 4, 8 and 12
years (83%, 85% and 85% ILAE class1, respectively).
Patients with porencephalic cysts had an excellent seizure
outcome (95% ILAE class1 (lao), N=42), with Rasmus-
sen's encephalitis 79% (N=14) and with extensive dys-
plastic lesions 80% (N=10) were seizure free. In patients
with hemimegaencephaly seizure outcome was less
favourable (60%, N=10).

Conclusion. Seizure outcome after functional hemispher-
otomy is promising and without a “running down phenom-
enon” in the long run. Aetiology of epilepsy is a crucial
factor for predicting seizure outcome and post-operative
hydrocephalus.

Abstract: 820

32 - Epilepsy surgery

Resting state functional MRI and single pulse electrical
stimulation (SPES) are possible new methods to map
functional brain networks
L. Entz1,2,3, S. Bickel4, C.J. Keller5, E. Toth1,6, I.
Ulbert1,2,6, L. Eross2, A.D. Mehta3
1Institute for Psychology, Hungarian Academy of Sciences,
2Functional Neurosurgical Department, National Institute of
Neurosciences, Budapest, Hungary, 3Neurosurgery, 4Epilepsy,
North Shore LIJ Health System, New Hydepark, 5Albert
Einstein College of Medicine, Bronx, NY, USA, 6Faculty of
Information Technology, Pázmány Péter Catholic University,
Budapest, Hungary
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Introduction. Cortical brain areas are organized into
networks that subsume both normal and pathological func-
tion. Mapping of these networks using correlated fluctuations
of the blood oxygen level-dependent (BOLD) signal by
functional connectivity analysis at rest (rfMRI) is a method
used in the research arena to define brain networks involved in
cognitive functions. However, the neurophysiological basis
for these correlations remains unclear.

Methods. 8 patients undergoing intracranial electrode
implantations were used as subjects for this study. Preop-
eratively, patients underwent rfMRI scans. After electrode
implantation, bipolar stimulation was performed at each
electrode pair using single pulse electrical currents (10mA,
0.5Hz, 0.2 msec) and the cortico-cortical evoked response
(CCEP) was measured at all other contacts. Electrodes were
localized using post-operative CT and MRI. In addition,
stimulation mapping was performed along clinical guide-
lines to define language and sensorimotor areas. Seeds were
placed over the fMRI regions corresponding to stimulated
electrodes to determine fMRI z-scores.

Results. fMRI z-score and CCEP amplitude revealed a
significant (p<0.05) correlation within and across subjects.
Functional sensorimotor and language as well as patholog-
ical seizure networks were demonstrated using this approach.

Discussion. Our results show that networks defined by
fMRI predict those defined by CCEP and have a neuro-
physiological basis. Furthermore, brain networks subsum-
ing language and sensorimotor function as well as
pathological networks involved in seizure spread can be
mapped by these methods. Simirarly importantly this aids
to reach higher accuracy in preoperative planning of tumor
and epilepsy surgery near eloquent cortices with non-
invasive techniques.

Abstract: 1107

32 - Epilepsy surgery

Hemispherectomy in adults
D. Delev, M. von Lehe, J. Schramm
Department of Neurosurgery, University of Bonn, Bonn,
Germany

Hemispherectomies are performed less frequently in
adults, thus, knowledge about these patients and results
for functional hemispherectomies are less well known.

This is an analysis of 30 adult patients who had
functional hemispherectomy in a total series of 130
patients between 1989 and 2010. Data were collected
prospectively usually by annual follow-up. Mean age at
operation was 30 years (range 19–55 yrs). Patients with
follow up under 12 months (n=4) were excluded.

Etiologies were post-infarction cyst/ porencephaly n=
16, Rasmussen or other encephalitis n=6, hemiatrophy
n=2, hemimegalencephaly n=1, dysplasia or cortical
malformations n=1. Most of the patients (19) were
operated using the transsylvian keyhole disconnection
procedure (Schramm et al). Mean follow up was 128
months, range 14–234 months. Engel class I outcome
was achieved in 85% of cases. Of the 26 patients 18
(70%) were always Engel class I after surgery, four
(16%) were initially not seizure free but became Engel
class I later, and three (12%) were initially seizure free
and later had seizures again. Thus, recurrent seizures
occurred in 12% of all patients. Five patients developed
surgical complications: one wound infection, subdural
hematoma, and infection of a pre-existing shunt. Two
late surgical complications: one intraventricular cyst
needed resection and one patient needed a later shunt
with several revisions. None of the complications led to
permanent sequelae except for the one case with a new
shunt implantation. Outcome of functional hemispherec-
tomy in adults appears to be rewarding with Engel class
I outcome of 85%.

Abstract: 1145

32 - Epilepsy surgery

Localization of vertigo-associated cortex via electrical
cortical and subcortical stimulation
K.N. Fountas1, E.Z. Kapsalaki2, J.R. Smith3
1Neurosurgery, University Hospital of Larisa, School of
Medicine, University of Thessaly, Terpsithea-Larisa, 2Diag-
nostic Radiology, University Hospital of Larisa, School of
Medicine, University of Thessaly, Larisa, Greece, 3Neuro-
surgery, Medical College of Georgia, Augusta, GA, USA

Introduction. The occurrence of vertiginous epilepsy,
although rare, is well documented. Vertigo remains a poorly
understood clinical phenomenon. Previous electrophysio-
logical, neuroimaging and magnetoencephalography studies
have implicated posterior insula, superior temporal region,
superficial part of temporo-parietal area, sensorimotor
cortex, various structures of the frontal, parietal and
occipital lobes, and the hippocampus in the pathogenesis
of vertigo.

Objective. The purpose of our current communication is
to present our observations regarding the occurrence of
vertigo, after electrically stimulating distinct mesial hemi-
spheral areas via implanted depth and subdural electrodes.

Material & methods. In three patients, among 367
undergoing depth electrode implantation for invasive
EEG monitoring for medically refractory epilepsy, vertigo
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occurred after stimulation of the right posterior cingulate
(in two cases), and the right frontal supplementary
somato-sensory areas. In all cases, AdTech (AdTech,
Racine, WI, USA) depth and/or subdural electrodes were
employed.

Results. The cathodal stimulation parameters were: pulse
width 0.5 ms, and train duration 3s in all three cases, while the
employed current amplitude was 2.0 mA in the frontal
supplementary somato-sensory area, and 3.0 and 4.0 mA in
the posterior cingulate area. All patients described a unidirec-
tional rotary movement of the surroundings after stimulation.

Conclusions. Our findings confirm previous observa-
tions of electrophysiological studies and clinical data,
demonstrating that cingulate and supplemental somato-
sensory areas may be implicated in the pathogenesis of
vertigo. Further stimulation data may identify dominance of
one hemisphere over the other, in the development of
vertigo and vertiginous epilepsy, and could further enlight-
en us on the exact pathogenetic mechanisms involved in
rotational vestibular epilepsy.

Abstract: 1228

32 - Epilepsy surgery

Long term outcome in cerebral cavernous malformation
associated drug resistant epilepsy
C. von der brelie, M. von Lehe
Neurosurgery, University of Bonn, Bonn, Germany

Objective. Cerebral cavernous malformations (CCM) can
cause drug resistant epilepsy (DRE). The current data on
CCM associated epilepsy is insufficient concerning outcome
for different epilepsy types. Providing data on long term
outcome is essential since outcome may not be entirely stable.

Methods. Hospital records, surgical reports and if
available cranial MRI were analyzed for type of seizure
disorder, presurgical work-up, extent of resection and long
term follow up.

Results. Overall, 151 patients have been operated for
CCM associated seizures and epilepsy. 91 patients had
DRE. Mean duration of DRE was 15.5 years. 38.4% of
CCM were located temporolateral (25.2% temporome-
sial). Detailed pre-surgical work up was performed in al
patients. 27 patients (30%) had invasive EEG-recording
for functional brain mapping or seizure localization. In
15.3% of the cases extended lesionectomy (Lx; incl.
hemosiderotic rim) was performed. In 83.5% of the cases
bigger resection was performed. (of which: 9.2% classi-
cal lobe resection, 6.6.% standard temporomesial resec-
tions, 26.3% combined Lx with temporomesial resection,
57.8% tailored resection) Intraoperative neuromonitoring
was used in 13 patients (8 MEP/SEP, 3 ECoG, 2 awake

craniotomies). 18.6% patients developed a permanent
postoperative deficit (16.6% small visual field defect, 1%
heminanopia, 1% permanent motor deficit). Mean follow
up of patients with DRE was 139 months. Long term
outcome ILAE class 1a was 89.1%.

Conclusion. Especially temporal CCM cause DRE.
Surgery of CCM associated DRE demands detailed preop-
erative workup to be performed effectively and safe.
Seizure outcome is excellent. In terms of follow up long
term seizure outcome is stable.

Abstract: 1290

32 - Epilepsy surgery

A wireless device for cortical EEG monitoring and
stimulation
F. Sebastiano1, A. Paris2, S. Marchetti2, P. Cristiani2,
P. Romanelli3
1IRCCS Neuromed, University of Rome 'Sapienza',
POZZILLI, 2ATLC SRL, ANCONA, 3ABMEDICA, LAI-
NATE, Italy

Objectives. The main limitation of the existing technol-
ogy for monitoring of brain signals (EEG, EcoG) is that
these signals are transmitted to the reception device through
connecting cables.

Our group has developed a wireless subdural grid that
can be used for invasive monitoring and seizure focus
localization and stimulation in patients with epilepsy as
well as an experimental device for the study of brain-
computer interfaces.

Materials and methods.. Our system is composed by:
- an implantable electronic intracranial device, able to
acquire, store, process and transmit radio signals recorded
from electrodes placed on the cerebral cortex , but also
allows to generate an appropriate stimulation signal(on each
electrode), in order to prevent possible seizures or to map
eloquent areas;
- an “Holter EcoG” supplied to the patient, that receives
radio signal and store the data on memory
- a “base radio station”, which implement radio connection
with intracranial device for management and setting.

Results. The device can transmit in wireless mode the
informations acquired from cerebral cortex or from intra-
parenchymal nuclei to the devices of reception and
registration of electrical brain signal, to stimolate brain
regions appropriately selected, to localize, to recognize and
to predict onset of a seizure (through non linear parameters)
and, finally, to automatically stimolate brain selected
cortical regions in order to abort seizure.

Conclusions. The prototype here illustrated allows
wireless analysis and interaction with the brain.
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32 - Epilepsy surgery

Resection frequency map after awake resective surgery
for non-lesional neocortical epilepsy involving eloquent
area
C.K. Chung1,2, Y.-H. Kim1,3, C.H. Kim1,2, J.S. Kim1,2, S.K.
Lee4
1Neurosurgery, Seoul National University College of
Medicine, 2Neurosurgery, Seoul National University Hos-
pital, Seoul, 3Neurosurgery, Seoul National University
Bundang Hospital, Seongnam-si, 4Neurology, Seoul Na-
tional University Hospital, Seoul, Republic of Korea

Introduction. The resection of eloquent area is challeng-
ing due to postoperative neurological deficits. The purpose
of this study was to assess the efficacy and risk of awake
brain surgery for non-lesional epilepsy involving the
eloquent areas or their adjacent areas and to advocate the
generation of a resection frequency map.

Materials and methods. We enrolled 55 patients who
underwent awake surgery between 1994 and 2007 for non-
lesional epilepsy involving the primary sensori-motor or
language areas. All patients underwent two-staged oper-
ations, which included implantation of a subdural electrode
for delineating the epileptogenic zone and subsequent
resective surgery under awake intraoperative functional
monitoring. For each case, the preoperative and postoper-
ative images were spatially normalized and compared on a
standard atlas, and the resection map was then computed by
summing up each resected area on the atlas.

Results. The postoperative seizure outcome was Engel
class I in 27 patients (49.1%), II in nine patients (16.4%),
III in 14 patients (25.5%) and IV in 5 patients (9.1%). Ten
patients (18.2%) experienced postoperative neurological
deficits including 7 transient (12.7%) and 2 permanent, but
mild ones (5.5%). The resection frequency map computed
in this study showed that the resection of eloquent areas
was acceptable, with the exception of the Broca's area.

Conclusions. Awake resective surgery with intraoperative
brain mapping is an effective and safe treatment option for
non-lesional epilepsy involving eloquent areas. The resec-
tion frequency map can show the resected area of a group
as well as individuals obviously and provide an objective
measure of neurological risk.

Abstract: 777

34 - Neuromodulation for psycho-affective disorders

Deep brain stimulation for patients with self-injurious
behavior

M.I. Ruge1, C. Hamisch1, D. Lenartz1, J. Kuhn2, J. Mai3,
H. Treuer1, T. Rommel4, V. Sturm1

1Department of Stereotaxy and Functional Neurosurgery,
University Hospital of Cologne, 2Department of Psychiatry
and Psychotherapy, University Clinics of Cologne, Co-
logne, 3Institute for Anatomy 1, University of Düsseldorf,
Düsseldorf, 4Clinic for Neurological and Neurosurgical
Rehabilitation, RehaNova, Cologne-Merheim-Hospital,
Cologne, Germany

Background. Self-injurious behavior (SIB) is defined as
self inflicting physical harm to the own body purposefully
for unrecognized reasons. This rare, devastating and
difficult to treat condition can be associated with severe
Tourette´s syndrome, autism or traumatic/hypoxic brain
injury of thalamic structures. We report for the first time the
rationale, feasibility and outcome of these patients after
Deep Brain Stimulation (DBS) of nucl.accumbens and
other targets within the amygdaloid projecting system.

Methods. Patients suffering from severe SIB irresponsive
to medicamentous and behavioral treatment were selected for
DBS. Targets included nucl.accumbens and other structures
within the amygdaloid projecting system. Early-Rehabilitation
Barthel-Index (ERI), patient's fixation and observation time/
day and need for closed psychiatric-/nursing home accom-
modation were rated prior and 6months after DBS. For
statistical analysis the Wilcoxon test was used.

Results. Between 2003 and 2009 a total of 10 patients
underwent DBS in bilateral nucl. accumbens in 5 cases
(Tourette patients) and alternative structures within the
amygdaloid projecting system. The ERI, patients daily need
for fixation and observation to prevent SIB improved
highly significant (p<0.008;p<0.03;p<0.01) 6 month after
DBS as compared to the initial status. Closed psychiatric-/
nursing home accommodation was necessary for 8/10
patients before DBS and for 3/10 afterwards.

Conclusion. These pilot data demonstrate that DBS of
nucl.accumbens and/or other targets within the amygdaloid
projecting system might represent an effective and reversible
tool for the treatment of severe SIB in select patients.
However, further investigation of this rare and complex
disorder and the effect of DBS for it's treatment are necessary.

Abstract: 1490

34 - Neuromodulation for psycho-affective disorders

Successful GPi-Deep Brain Stimulation in Tourette`s
syndrome (GTS) - much more than scales can tell
J. Mehrkens1, B. Feddersen2, K. Bötzel2, N. Müller3, S.
Dehning3
1Neurosurgery, 2Neurology, 3Psychiatry, Ludwig-
Maximilians-University Munich, Munich, Germany
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Objective. Very few data is available on “psychosocial”
outcome after DBS for GTS. Aim of the present naturalistic
observational study therefore was to focus on the “psycho-
social changes” in 5 GTS-patients` life after GPi-DBS.

Methods. Patients (mean age at surgery 34 years (range
26–44), 3 female / 2 male) had undergone GPi-DBS
(posteroventrolateral (motor part)). Outcome was assessed
by Clinical Global Impression (CGI), Tourette Syndrome
Global Scale (TSGS), Yale Global Tic Severity Scale
(YGTSS), Verbal Learning Memory Test (VLMT) and the
Stroop-Test. Moreover, any relevant “psychosocial
changes” were assessed including the Global Assessment
of Functioning Scale (GAF). Median follow-up was 24
months (range 12–66 months).

Results. There was a significant (p=0.001) tic-
improvement in 3/5 patients: Reduction in the YGTSS of
88% (tic-free) in Pat. I (12/66 months), 80% in Pat. IV (21/32
months) and 60% in Pat. V (12 months). In all the responders
significant psychosocial changes occurred: Pat. I: severe
episode of depression despite being tic-free after loss of
secondary benefi.t Pat. IV: after being-off any “GTS-specific”
medication post-DBS, the patient became pregnant and gave
birth to a healthy baby-boy. Pat. V: struck with self-inflicted
blindness, the patient realized this severe deficit with the tics
no longer dominating his life post-DBS - he now is in search
of a partner for life.

Conclusion. GPi-DBS seems to offer a promising
therapy in otherwise intractable GTS in selected patients.
However, “success” must not only be assessed by the
classic “tic-scales” but must also take into account the
possible significant psychosocial changes.

Abstract: 316

35 - Neurorestorative surgery for degenerative neurological
diseases

A phase I/II clinical trial on the safety and efficacy
of ProSavin® a dopamine replacement gene therapy
for Parkinson´s disease
B. Jarraya1,2, J.-M. Gurruchaga1, S. Ralph3, H. Lepetit1, J.
Miskin3, S. Scorer3, M. Kelleher3, H. Iwamuro1,2, S.
Lavisse2, A. Kas2, A.-L. Ramelli1, N. Tani1, T. Soulas1, P.
Dolphin1, K. Abhay4, I. Gabriel4, G. Fénelon5, P. Brugières6,
S. Kingsman3, P. Hantraye2, G. Price3, S. Naylor3,
P. Rémy2,5, K. Mitrophanous3, S. Palfi1,2
1Functional Neurosurgery Unit- Henri Mondor Hospital,
AP-HP - Paris 12 University - UPEC, Créteil, 2CEA/DSV/
I2BM, Commissariat à l'Energie Atomique, Orsay, France,
3Oxford BioMedica plc., Oxford, UK, 4Anesthesiology
Department- Henri Mondor Hospital, AP-HP, 5Neurology
Department- Henri Mondor Hospital, AP-HP - Paris 12

University - UPEC, 6Neuroradiology Department- Henri
Mondor Hospital, AP-HP, Créteil, France

Introduction. Gene therapy allows the continuous pro-
duction of therapeutic proteins in the brain in a target-
specific manner. We have developed a lentiviral vector
(ProSavin®) expressing the three dopamine biosynthetic
enzymes (TH, AADC and CH1) with the aim of providing
constant dopaminergic replacement to the striatum in
Parkinson's disease (PD). Infusion of ProSavin® was
previously demonstrated to mediate dopamine production
and induce a behavioural recovery in a rat model (Azzouz
et al., 2002) and non-human primate models of PD (Jarraya
et al., 2009).

Objective. To evaluate the safety, tolerability and efficacy
of ProSavin® in patients with advanced PD.

Patients and methods. We are conducting a phase I/II
open label clinical trial in PD patients in a dose
escalation protocol. We have currently assessed two
doses of ProSavin® in nine patients. ProSavin® was
infused bilaterally into the sensorimotor putamen. The
primary endpoints of the study are : (1) the number and
severity of adverse events associated with ProSavin®

administration, and (2) the patients´ responses to ProSavin,

assessed using the UPDRS III, at six months following
surgery.

Results. All of the patients have completed at least 6
months follow up and the first cohort are now approaching
their third year post treatment. There were no “OFF” state
dyskinesias, no immune responses or serious adverse events
related to ProSavin®.

Conclusions. ProSavin® has been demonstrated to be
safe and well tolerated at both doses that have been
evaluated to date with encouraging signs of efficacy. The
evaluation of a third dose level is ongoing.

Abstract: 327

35 - Neurorestorative surgery for degenerative neurological
diseases

Electrical sacral nerve modulation in sphinteric
incontinence
A. Lavano, M. De Rose, G. Volpentesta, M. Romano, G.
Guzzi, A. Giaquinta
Department of Neurosurgery, Università degli Studi 'Magna
Graecia' di Catanzaro, Catanzaro, Italy

Aim. Our aim is to investigate therapeutic value of a new
method of treatment of sphinteric urinary and fecal
incontinence: the sacral neuromodulation with dorsal trans-
foramenal electrodes implantation.

Patients and methods. 23 patients, 16 had urinary
incontinence (9 of neurogenic origin), 5 mixed urinary
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and fecal incontinence (neurogenic origin) and 2 fecal
incontinence. All underwent preliminary investigation with
urodynamic test or anorectal manometry. 60% of patients
was positive for hyperreflexia-dyssinergia, 35% for hyper-
reflexia, 5% dyssinergia. Patients with fecal incontinence
had all positive rectal manometry.

SNS electrode was positioned percutaneously with
transforamenal dorsal approach in S3 foramen on 20
patients and in S2 foramen on 3 patients; in 11 cases
implant was bilateral.

Results. In urinary incontinence we obtained good
improvement both clinical and urodynamic in 7 patients,
satisfactory clinical but incomplete urodynamic improve-
ment in 3, good clinical improvement without urody-
namic changes in 6. All 5 patients with mixed urinary/
fecal incontinence had good clinical result but only 2
significant uroflussimetric and manometric improvement.
Patients with exclusive fecal incontinence showed good
clinical result and modest manometric improvement.
Quality of life (SF-36) was significantly improved.
Middle follow-up available is 30 months (6–48); results
remained satisfactory but adjustments of stimulation
parameters were necessary. Complications were one lead
fracture, two lead dislodgements and one superficial
wound dehiscence.

Conclusions. Sacral Neuromodulation has continence
positive effects in patients with sphincteric troubles and
improves both patients' level of independency and quality
of life. The relative simplicity of the procedure and the low
complication rate made it safe.

Abstract: 1071

35 - Neurorestorative surgery for degenerative neurological
diseases

Safety of intra-medullary Schwann cell transplantation
for post- rehabilitated spinal cord injuries long term
follow-up of 33 cases
H. Saberi1,2
1Neurosurgery, 2Brain and Spinal cord Injury Repair
Research Center, Tehran University of Medical Sciences,
Tehran, Iran

Object. Many experimental studies on spinal cord
injuries support behavioral improvement after Schwann
cell treatment. This study was conducted as a safety
study on a selected subgroup of spinal cord injuries in 33
consecutively patients post-rehabilitation spinal cord
injuries.

Methods. Out of 356 spinal cord injuries having
completed at least six month of conventional rehabilita-
tion program screened for the study criteria, 33 patients

were enrolled. After taking informed consent they
volunteered for participation. They underwent sural nerve
harvest, and intramedullary injection of processed
Schwann cell solution. Outcome assessments included
general health questionnaire, neurological, and functional
recordings in terms of ASIA and FIM scoring, being
documented by independent observers. There were 24
cases with thoracic and 9 cases with cervical injuries.
Sixteen cases were in ASIA grading A and 17 remaining
subjects had ASIA grade B.

Results. There were no cases of deep infection, and the
follow-up magnetic resonance imagings at two years did
not reveal any deformity related to the procedure. There
was no case of permanent neurological worsening, infec-
tious or viral complications. No new increment in syrinx
size and abnormal tissue and/or tumor formation were
observed on contrast enhanced MRI performed after 2 years
of the treatment

Conclusion. Preliminary results especially in terms of
safety, seem to be promising, paving the way for future cell
therapy trials.

Abstract: 1611

36 - Surgery for chronic pain

The incidence of neurovascular conflict in healthy
adults: MRI volumetry of the trigeminal nerve
D. Hořínek1, V. Švehlík1, T. Belšan2, J. Keller3, L.
Martinkovič4, V. Beneš1
1Department of Neurosurgery, Charles University, 1st
Medical Faculty, 2Department of Radiology, Central Mili-
tary Hospital, 3Department of Radiology, Hospital Na
Homolce, 4Department of Neurology, Central Military
Hospital, Prague, Czech Republic

Background. Neurovascular conflict (NVC) is the pre-
disposing factor of trigeminal neuralgia (TN). NVC may be
associated with atrophy of the trigeminal nerve in patients
with TN. The aim of this study was to validate MRI
volumetry of the trigeminal nerve and to assess the
incidence of NVC in healthy population.

Methods. 59 subjects were were imaged on a 3T MRI
unit. The following grades were used for NVC classifica-
tion: Ia (parallel NVC), Ib (crossing of vessel) or II
(compression or dislocation). MRI volumetry of trigeminal
nerve was performed with thresholding technique in 23
subjects with unilateral NVC. The measurement was
repeated twice to assess the intraindividual and interindi-
vidual error.

Results. NVC was present in 37 subjects (62.7%) and
absent in 22 (37.3%). Bilateral NVC was observed in
23.7% (n=14), 39% (n=23) showed unilateral NVC. Of
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the 118 trigeminal nerves inspected, 43.2% (n=51) were
in contact with a vessel. Grade Ia NVC was found in 40
cases, Ib in 11 cases, II in 0 cases. There was no
difference in trigeminal nerve volume on the NVC versus
non-NVC side. The intrarater and interrater variability
was 8.5%, resp. 10.5%.

Conclusions. The incidence of NVC in the healthy
population is high. Dislocation or the compression of the
trigeminal nerve by a vessel in healthy adults is usually
absent. NVC has no impact on trigeminal nerve morphol-
ogy in healthy individuals. Trigeminal nerve volume may
be assessed reliably using MRI volumetry. This may aid in
evaluating trigeminal atrophy as a marker of TN.

Supported by IGA MZ NT 11328

Abstract: 1717

36 - Surgery for chronic pain

Surgical treatment of idiopathic trigeminal neuralgia:
pros & cons after 25 years of experience
A. Fioravanti, S. Bartolini, F. Badaloni, A. Bertuccio, V.
Grasso, M. Martinoni, F. Nicolini, F. Calbucci
Neurosurgery, Bellaria Hospital, Bologna, Italy

The authors propose a retrospective analysis of 347
patients who underwent to microvascular decompression
(MVD) in the last 25 years at the Neurosurgical Dept. of
Bellaria Hospital, Bologna.

Is today MVD appropriate in those patients in which we
find the character of typical trigeminal neuralgia and
neuroradiological workup failed to describe a vascular
conflict? Are MRI sequences available able to distinguish
vascular conflict from “touching vessels”? Which is the
best “timing” to candidate a patient to MVD? Should we
consider candidates for MVD patients in their seventies or
eighties? What should be proposed to patients affected by
multiple sclerosis? When, generally speaking, rizotomy is a
good choice?

It will be described the surgical technique, that is already
well defined by Jannetta et al.: microvascular decompres-
sion (MVD) through retrosigmoid approach is a two step
technique: dislocation of the offending vessel/s and inter-
position technique. In those patients where vascular con-
flicts is due to superior cerebellar artery (SCA) and antero
inferior cerebellar artery (AICA), we found that at 6 months
from surgery they are paroxysmal pain totally free and not
need any medication in 96% of cases. When we discovered
a venous conflict at surgery the amount of patients totally
free from pain decreases at 77% of cases; while in case of
mixed conflict (artery and vein) the percentage is 71%.
Recurrence is anyway one of the most important issue.
What to do in case of recurrence? Re-do surgery and what

kind of surgery, percutaneous procedures or radiosurgery
are possible choices.

Abstract: 216

36 - Surgery for chronic pain

Pain signals in the periaquaductal gray
A. O'Keeffe, J. Hyam, A. Green
Department of Neurosurgery, Oxford University, Oxford, UK

Introduction. This study analyses the resting local field
potentials (LFPs) of seven patients implanted with peri-
aquaductal neurostimulators for chronic pain and relates
this data to clinically assessed pain relief. The study
identifies a potentially useful intra-operative predictor of
analgesic response to PAG neurostimulation.

Methods. LFPs were recorded from seven patients after
implantation of PAG stimulating electrodes. Field potentials
recorded during rest were analysed using power spectral
density analysis. Power spectral densities were compared to
pain relief using the McGill pain score questionnaire.
Regression analysis was performed to assess the relation-
ship between the alpha band (8-15Hz) of resting local field
potentials and post implantation pain relief.

Results. Higher levels of alpha band activity in the PAG
were correlated (r=−0.64) with lower percentage reductions
in McGill pain scores after stimulation via the PAG
electrode. This relationship was characterised by regression
analysis and found to be highly significant (p=0.003).

Discussion. This study identifies local field potentials in the
alpha band (8-15Hz) as negative predictors for an analgesic
response to DBS for pain. It may be that the alpha signal
represents a component of the pain signal which is not amenable
to reduction by DBS. The study provides a useful intra-operative
marker prognostic of future response to DBS in the PAG.
Insertion of DBS leads in the PAG may be better tailored to
generate a good pain reduction response through identification of
areas in the PAGwhere there are low levels of alpha band activity.

Abstract: 1097

36 - Surgery for chronic pain

Deep brain stimulation for neuropathic pain: outcome
in a series of 8 patients
C. Chamadoira1, P. Linhares1, M.J. Rosas2, T. Aziz3, E.
Pereira3, V. Rebelo4, R. Vaz1
1Neurosurgery, São João Hospital, 2Neurology, Saõ João
Hospital, Porto, Portugal, 3Neurological Surgery, John
Radcliffe Hospital, Oxford, UK, 4Psycology and Psychiatry.
Pain Unit, São João Hospital, Porto, Portugal
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Introduction. Deep brain stimulation is a tool for the
treatment of chronic pain states in whom conservative
treatment has been ineffective.

The authors present their experience with DBS for the
treatment of phantom limb pain and pain following brachial
plexus injury.

Material and methods. Four patients were treated for
phantom limb pain and 4 patients were treated for pain
following brachial plexus injury. Electrodes were implanted
in the somatosensory thalamus. Before implantation of the
stimulation device, a double blinded evaluation was
carefully performed to test the effect of each electrode on
its own as well as combined stimulation with different
parameter settings.

The patients were assesed preoperatively and at 1, 3 and 6
months postoperatively. In 5 of the 8 patients we have a
follow-up of 12 months. Every patient was submitted to the
following evaluations: VAS, BPI, SF-36, MPQ and UW-NPS.

Results. Five patients (3 plexus, 2 phantom) have >50%
pain relief at one year. The other 3 have just six month
evaluation with similar results. Improvement was greater in
phantom limb pain patients. Quality of life measures
indicated a significant improvement in all patients.

Conclusion. Patients with pain associated brachial plexus
injury and phantom limb pain, refractary to medical
treatment, can benefit from DBS.

Abstract: 1532

36 - Surgery for chronic pain

Trigeminal neuralgia without neurovascular conflict:
long term follow-up after trigeminal root entry zone
lesion (TREZL)
A. Delitala, V. Mingione, A. Brunori, N. Russo
Neurosurgery, S. Camillo Hospital, Roma, Italy

Introduction. Microvascular decompression (MVD) is an
effective treatment for patients with medically intractable
TN. The existence of a compression on the root correlates
with a high proportion of cure after MVD, even though in
up to 20% of patients a clear neurovascular conflict is
lacking or dubious.

Material & methods. From 1998 to 2010 we achieved a
posterior fossa exploration in 205 patients with TN. 24% of
patients had been already submitted to previous percutane-
ous procedures and 9% to posterior fossa exploration.

Results. At surgery, we disclosed a clear neurovascular
conflict in 73% of cases. A vascular contact without
nerve distortion was found in 14% of cases, while no
conflict was found in 13%. In all patients with clear
neurovascular conflict (group A), a microvascular decom-
pression (MVD) was achieved and the offending artery was

displaced from the trigeminal nerve. In patients of Group B an
MVD and a TREZL were performed, while in patients of
Group C only a TREZL was performed. TREZL consisted in
a 3 mm partial rhizotomy along the root entry zone of the
trigeminal nerve. Our mean follow-up was of 81.3 months
(range 12–154 months). Patients symptoms were classified
into Grade I (pain-free, no pharmacological treatment), Grade
II (pain-free with farmacological treatment), Grade III (no
results).

Conclusions. Our satisfactory results suggest that a
TREZL is a valid surgical option for those patients who
undergo to a posterior fossa exploration for TN and in which
a manifest compression on the trigeminal nerve is lacking.

Abstract: 669

37 - Surgery for spasticity

Cohort 2: selection for and outcome of selective
peripheral denervation for cervical dystonia
R. Ashida, J.D. Palmer
South West Neurosurgery Centre, Derriford Hospital, Ply-
mouth, UK

Introduction. The first UK study on SPD was published in
1997¹ with 37 patients operated with mixed entry criteria into
treatment. The second cohort includes refined selection
criteria. The assessment results and the surgical outcome are
reported for patients referred for consideration for selective
peripheral denervation (SPD) for cervical dystonia (CD).

Methods. 67 patients referred over a period of 10 years
from 2000 were assessed by the single service. Diagnosis,
response to botulinum-toxin and treatment were reviewed.
Toronto Western Spasmodic Torticollis Rating Scale
(TWSTRS) and complications were assessed for the SPD
subgroup. Reasons for not being selected for SPD and
subsequent other surgical treatment were recorded.

Results. 27 patients underwent SPD. Nine had primary,
18 had secondary failure to botulinum-toxin. Complete data
on TWSTRS assessments was present in 23 patients. Based
on the TWSTRS the median degree of improvement was
52% overall, 45% for severity, 42% for disability and 27%
for pain. Morbidity rate was 7%. 40 patients were not
selected for SPD. Ten (25%) did not have focal dystonia, 7
(17.5%) were felt to gain more benefit from DBS, 4 (10%)
subsequently had DBS.

Discussion. SPD remains the mainstay surgical treatment
for botox resistant CD. Patients should be referredmuch earlier
in the course of their disease before degenerative arthritis of the
cervical spine to achieve maximal long-term gain. The role of
DBS is recognised in those with widespread dystonia and
where pain is the major component of the disability.

Münchau A et al. Brain 2001; 124: 769–783
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38 - Plexus and peripheral nerve surgery

Restoration of elbow flexion in upper brachial plexus
palsy using regional nerve transfer
L. Rasulić1, M. Samardžić2, V. Baščarević2, M. Jovanović3,
I. Cvrkota2
1B, Clinic for neurosurgery, Clinical Centre of Serbia,
School of Medicine University of Belgrade, Belgrade, 2B,
Clinic for neurosurgery, Clinical Centre of Serbia, School of
Medicine University of Belgrade, 3Reconstructive Surgery,
Center for burns, plastic and reconstructive surgery, Clinical
Centre of Serbia, School of Medicine University of Belgrade,
Beograd, Serbia

Introduction. Restoration of elbow flexion is the first
priority in surgery of the brachial plexus. The purpose of this
study was to analyze the results of nerve transfers to the
musculocutaneous nerve in patients with upper brachial
plexus palsy using regional nerve transfer such as thoraco-
dorsal and medial pectoral nerves.

Methods. This study included 40 patients. In these 40
patients we performed 38 reinnervations of the musculocu-
taneous nerve, 13 using the thoracodorsal nerve and 25
using the medial pectoral nerve as donors

Results. Functional recovery of elbow flexion was
obtained in 32 (94.1%) out of 34 nerve transfers in total, with
good quality in 25 (78.1%) of 32 functionally useful transfers.
Using the thoracodorsal nerve as donor we obtained recovery
in all 13 cases, with good quality of recovery in 12 (92.3%) of
them. Using the medial pectoral nerve as donor the rate of
recovery was somewhat lower, i.e. 19 (90.5%) of 21 cases,
and the quality of recovery was significantly lower, 13
(68.4%) excellent and good results among recoveries.

Discussion. The recovery of elbow flexion may be
achieved through reinnervation of the musculocutaneous
nerve using different technical methods. Since the biceps
muscle acts as a primary forearm supinator and secondarily
provides elbow flexion, and the brachialis muscle is the
primary muscle providing elbow flexion, there is possibility
for separate reinnervation,

Conclusion. According to our experience and the results
we obtained, nerve transfers using collateral branches of the
brachial plexus in patients with upper palsy have several
advantages.

Abstract: 358

38 - Plexus and peripheral nerve surgery

Restoration of shoulder function in upper brachial
plexus palsy using regional nerve transfer

L. Rasulić1, M. Samardžić1, V. Baščarević1, M. Jovanović2,
I. Cvrkota1
1B, Clinic for neurosurgery, Clinical Centre of Serbia,
School of Medicine University of Belgrade, 2Reconstruc-
tive Surgery, Center for burns, plastic and reconstructive
surgery, Clinical Centre of Serbia, School of Medicine
University of Belgrade, Beograd, Serbia

Introduction. Restoration of shoulder function in brachial
plexus traction injuries is somewhat controversial. The
purpose of this study was to analyze the results of nerve
transfers to the axillary nerve in patients with upper
brachial plexus palsy using regional nerves such as
thoracodorsal and medial pectoral nerves.

Methods. This study included 40 patients. In these 40
patients we performed 33 reinnervations of the axillary
nerve, 20 using the thoracodorsal nerve and 13 using the
medial pectoral nerve as donors

Results. Recovery of shoulder abduction was obtained in
25 (89.3%) out of 28 nerve transfers in total. Excellent and
good results were obtained in 16 (64%) of 25 recovered cases.
Recovery of some shoulder external rotation was obtained in
18 (64.3%) of 28 nerve transfers to the axillary nerve.
Excellent and good results were obtained in only 6 (33.3%)
of 18 recoveries and were related to the good quality of
recovery of the elbow flexion and shoulder abuction.

Discussion. Nerve transfers in cases of shoulder reani-
mation have been done using a variety of donor nerves and
recipient nerves. By contrast, restoration of shoulder
function is somewhat controversial. Several authors recom-
mended reinnervation of the suprascapular nerve. We
beleive that reinnervation of the axillary nerve is important
at least such as reinnervation of suprascapular nerve if not
even more.

Conclusion. Regional nerve transfer can be very useful
in sholder reanimation in cases with upper brachial plexus
palsy. The medial pectoral nerve, offers somewhat better
quality of recovery in reinnervation of the axillary nerve.

Abstract: 373

38 - Plexus and peripheral nerve surgery

Face, tongue and blink reflex assessment
after hemihypoglossal-facial nerve anastomosis
P. Kunert1, A. Podgórska1, R. Bartoszewicz2, A. Marchel1
1Department of Neurosurgery, Medical University of War-
saw, Warsaw, 2Department of Otolaryngology, Medical
University of Warsaw, Poland, Poland

Introduction. Hemihypoglossal-facial nerve anastomosis
(HHFA) is a technique aimed at facial nerve reanimation
while reducing hemitongue atrophy. The purpose of this
study is the assessment of its effectiveness in terms of facial
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nerve (CNVII) reinnervation, hemitongue atrophy and
possibility of blink reflex resumption.

Materials and methods. The first seven, consecutive
patients, who underwent HHFA, were analyzed. The
follow-up period was at least 18 months (mean 25, range
18–36). The anastomosis was performed using a technique
similar to described by Darrouzet. Recovery from facial
palsy was quantified with House-Brackmann grading
system (HB). Tongue function was assessed according to
scale proposed by Martins. Motor evoked responses of the
affected face muscles and blink responses were carried out
3,6,12,18 months after surgery and also later.

Results. In all the patients satisfactory outcome (HB
grade III) of CNVII regeneration was achieved until the last
control examination. No or minimal tongue atrophy without
deviating (Martins grades I-II) was found in 4 patients.
Mild hemiatrophy with tongue deviation<30 degrees
(Martins grade III) was visible in 3 patients. In all but one
patient, the recovery of short latency blink response on the
affected side was observed. The reoccurrence of this
component was detected, for the first time, in studies
performed between 12th and 27th month after surgery.

Conclusions. In our experience HHFA is effective treat-
ment of facial palsy and gives a chance to reduce damage of
the tongue. Return of the short latency blink response
accompanies recovery from facial palsy after HHFA.

Abstract: 294

39 - Neuro - transplantation

Therapeutic benefit and underlying mechanism of neural
stem cells intracerebral transplantation in intracerebral
hemorrhage rat
Q. Zhuge, J. Fang, Z. Wang, C. Cui, Q. Li, S. Zhou, J. Fu
Department of Neurosurgery, The First Affiliated Hospital
of Wenzhou Medical College, Wenzhou, China

Introduction. Intracerebral hemorrhage (ICH) is a
subtype of stroke with high morbidity and mortality.
There is no efficient and specific therapy for such
neurological damage.Neural stem cells (NSCs) with the
ability of proliferation and differentiation have recently
been recognized as a promising strategy in the treatment
of neurological disorders.

Objectives. We aimed to address whether NSCs trans-
plantation in rats after ICH could improve neurological
function,and investigate the underlying mechanism.

Methods. NSCs isolated from the forebrain cortex of 14-
day-old fetal rat and cultured in medium.Immunofluores-
cence technique was applied to detect the characteristics of
proliferation and differentiation of NSCs.NSCs were intra-
cerebrally transplanted into rat brain 3 days after ICH that

was established by intrastriatal administration of bacterial
collagenase,then evaluated the neurological functional
performance and detected the expression of angiogenesis
cytokines,vascular density and inflammatory factors in peri-
ICH area at different time points.

Results. The results demonstrated that NSCs grew to
form neurospheres and differentiated into neurons,astro-
cytes and oligodendrocytes both in vitro and in vivo
conditions.Intracerebral transplantation of NSCs three days
after ICH significantly improved the functional perfor-
mance in neurological deficit evaluation.The expression of
angiogenesis cytokines VEGF, bFGF and the vascular
density was substantially increased,the expression of
inflammatory factors IL-6, TNF-a was significantly de-
creased in peri-ICH area in cell-treated group.

Conclusions. Intracerebral transplantation of NSCs was
beneficial to rats after ICH by accelerate neurological
function recovery,and the underlying mechanism may
attribute to the effect to promote angiogenesis and inhibit
inflammation.Thus NSCs may be one of the optimal and
therapeutic candidates for ICH.

Abstract: 1158

39 - Neuro - transplantation

Feasibility, safety and efficacy of directly transplanting
autologous adult bone marrow stem cells in patients
with chronic traumatic cord injury
O. Abdelaziz1, A. Marie2, M. Abbas2, M. Ibrahim3, H.
Gabr4
1Neurosurgery Department, Faculty of Medicine, Alexan-
dria University, 2Neurosurgery Department, 3Clinical Pa-
thology, Alexandria University, Alexandria, 4Clinical
Pathology, Cairo University, Cairo, Egypt

Background and aim. Bone marrow is a readily accessible
source for autologous adult bone marrow stem cells
(ABMSCs) which can be applied therapeutically without
possessing the risk of immune rejection and without raising
ethical concerns. The purpose of this study is to determine the
feasibility, safety, and effectiveness of direct transplantation of
ABMSCs in patients with chronic cord injuries.

Patients and methods. Thirty consecutive patients (5
females and 25 males, aged 6–64 years) having chronic
traumatic dorsal spinal cord injury with durations of at least
6 months were included in the study. Twenty patients were
treated with ABMSCs transplantation via open surgical
intraparenchymal and intralesional injection into the site of
cord injury. The treatment was continued with monthly
intrathecal injection of stem cells via lumbar or cisternal
punctures. Ten other patients were not treated with stem
cells and served as control cases.
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Results. Clinical improvement was observed in 6 (30%)
out of 20 patients treated with stem cells transplantation.
Short duration of injury and small cord lesions correlated
with good outcome. Follow up electrophysiological studies
did not show statistically significant changes. Follow up
MRI did not show significant changes. Minor and tempo-
rary treatment-related morbidity were recorded.

Conclusion. The application of autologous adult bone
marrowmesenchymal stem cells directly into the spinal cord is
relatively safe and has clinical benefits in patients with chronic
spinal cord injury. However, multicenter studies should be
conducted to further elucidate the safety and efficacy of stem
cells therapy in patients with spinal cord injury.

Abstract: 1235

39 - Neuro - transplantation

Anatomical remodelling of human striatum after neural
transplantation in Huntington´s disease
P. Gallina1, M. Paganini2, L. Lombardini2, A. Ginestroni2,
M. Marini2, A.M. Romoli2, E. Ghelli2, C. Mechi2, E.
Sarchielli2, M. Coppini2, B. Mazzanti2, B. Porfirio2, L.
Bordi2, V. Berti2, A. Di Rita2, M. Mascalchi2, G.B.
Vannelli2, N. Di Lorenzo2
1Univeristy of Florence, 2University of Florence, Florence, Italy

Introduction. Rebuilding the brain structure and neural
circuitries with transplantation of fetal tissue is a strategy to
repair the damaged nervous system in restorative neurosur-
gery and is currently being clinically investigated using
striatal primordium in Huntington's disease (HD).

Patients and methods. Five HD patients underwent
bilateral human fetal striatal transplantation in two sessions
2–3 months apart. Small blocks of whole ganglionic eminen-
cies of 9–12 weeks old fetuses were processed to obtain tissue
suspension and then stereotactically grafted in the caudate
head and in the pre and post-commissural putamen.

Results. Follow-up ranged between 16–47 months
(mean, 22.5 mo). Surgery was uneventful. All patients
showed stabilizationimprovement in some neurological
indices. Since the fourth month after grafting neo-
generation of metabolically active tissue with neostriatal-
like MR imaging features was observed in 6 of 10 grafts,
without evidence of neoplasia or teratoma. The increase in
D2 receptor binding on 123I-iodobenzamide single photon
emission computed tomography suggested striatal differen-
tiation in three patients. New viable tissue connecting the
neo-generated tissue in the site of the striatum with frontal
cortex and in one case with the ventral striatal region was
also observed, suggesting short and long distance targeted
neuroblast migration. The new tissue growth halted since
the ninth month after transplantation.

Conclusion. Human neuroblasts develop and migrate
after intracerebral transplantation in humans. Anlagen
development resulted in the building of a new structure
with anatomical features of the corresponding mature
structure. Further studies are necessary to assess the clinical
efficacy of the intervention.

Abstract: 140

41 - Neurosurgical training/Education/Research

Endovascular neurosurgery in Italy and in Europe;
what's in the future?
S. Peschillo1, R. Delfini2
1Endovascular Neurosurgery/Interventional Neuroradiology,
2Neurosurgery, Sapienza - Università di Roma, Roma, Italy

Background. Over the past decade, the treatment of
cerebrovascular disease has been evolving toward endovas-
cular strategies for many patients. This has been made
possible by the work of pioneers in the fields of
neurosurgery and neuroradiology.

Aims. We go through the history of endovascular treatment
and discuss why this treatment must be included in neurosur-
gery, encouraging the training of endovascular neurosurgeons
to form unbiased surgeons who understand the disease from
both the endovascular as well as the surgical prospective.

We examine how the new generation of European
cerebrovascular specialists, including neurosurgeons, neu-
roradiologists, and some neurologists, will attain their
requisite endovascular training. Finally, we briefly review
the current state of endovascular neurosurgery in Europe
and in Italy and speculate about what its role will be in the
near and distant future.

Conclusions. To remain at the forefront of evaluating,
caring for, and treating patients with cerebrovascular disease,
vascular neurosurgery has to evolve toward a specialty,
mastering the knife as well as the catheter. For neurosurgery
to maintain a leadership role in the treatment of these disorders,
modifications in neurosurgical training programs are essential.
We think it is time for European neurosurgeons to start
training residents in endovascular neurosurgery in the same
way we train neurosurgeons in every other neurosurgical
discipline.

Abstract: 550

41 - Neurosurgical training/Education/Research

Impact of mobile endoscopy on neurosurgical development
in East Africa. A proposed neurosurgical volunteers
proyect
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J. Piquer1, Q. Moody2, P. Young3, L. Gomez4, NED
FOUNDATION
1NED FOUNDATION, Valencia, Spain, 2NED FOUNDA-
TION, Nairobi, Kenya, 3NED FOUNDATION, St Louis,
MO, USA, 4NED FOUNDATION, Tenerife, Spain

Introduction. Hydrocephalus, a disease frequently asso-
ciated with poverty, becomes even more challenging to treat
in developing regions due to lack of neurosurgical
manpower, inadequately equipped public health care facil-
ities, meager resource allocations, high rates of neonatal
infection, difficulty of accessibility to hospitals able to treat
hydrocephalus, and high complication rates in patients to
receive shunting procedures.

Definitive treatment of Hydrocephalus that avoids
shunting procedures and long-term shunt dependence is a
safer option. In environments such as Sub-Saharan Africa
neuroendoscopic ventriculostomy in appropriately selected
patients can overcome the problems associated with
shunting, including long term shunt dependence.

Material and methods. A novel approach promoted by
volunteer neurosurgical teams from Neurosurgery Education
Development Foundation is described and its important role in
successfully providing NEVat hospitals in regional sites away
from main tertiary referral hospitals is outlined.

Results. Using a single portable neuroendoscopy equip-
ment system and a versatile free-hand, single operator
neuroendoscope, an easily mobile outreach model has been
successfully utilized to perform 297 procedures in 19
hospital sites around 6 countries and on two continents.

Conclusion. Neuroendoscopy is not just a priority
surgical tool for East Africa; it represents a best practices
philosophy of what is possible within a highly sophisticated
surgical speciality like neurosurgery in developing
countries. It offers an opportunity to highlight the impor-
tance of tertiary care specialties like neurosurgery in this
region, to develop closer relationships between African
neurosurgeons and to convince medical students, general
residents and nurses that “world-class neurosurgery can be
possible” in a developing region.

Abstract: 691

41 - Neurosurgical training/Education/Research

Suppression of USP1 enhances temozolomide-induced
apoptosis in temozolomide-sensitive and resistant
glioblastoma cell
A. Feletti1,2, L. Denaro1, A. Della Puppa3, D. d'Avella1, R.
O. Pieper2
1Academic Neurosurgery, University of Padova, Padova,
Italy, 2The Brain Tumor Research Center, Neurological
Surgery, University of California, San Francisco, San

Francisco, CA, USA, 3Neurosurgery, Azienda Ospedaliera
Università di Padova, Padova, Italy

Introduction. DNA repair in response to methylating
agents such as temozolomide has recently been shown to
require monoubiquitination of PCNA and FANCD2. Mono-
ubiquitination of both proteins is reversed by the deubiqui-
tinase USP1, suggesting that USP1 may be a key controller
of temozolomide sensitivity.

Materials and methods. To address the possible role of
USP1 in TMZ action, we used USP1-targeting siRNA to
modulate USP1 expression, after which the effect of USP1
downregulation on TMZ-induced G2 arrest, cell death, and
clonogenicity were monitored.

Results. siRNA-mediated suppression of USP1 had no
effect on cell cycle progression or the extent of
temozolomide-induced G2 arrest, suggesting that the extent
of temozolomide-induced DNA damage in USP1-deficient
cells was comparable to that in control cells. Surprisingly,
however, while USP1 knockdown alone had no effect on
cell death, it increased temozolomide-induced loss of
clonogenicity both in cells that were sensitive or resistant
to temozolomide. Further examination of the mechanism of
cell death suggested that while control cells, control cells
exposed to TMZ, or USP1-suppressed cells rarely under-
went apoptotic cell death, temozolomide-treated cells in
which USP1 levels were suppressed underwent high rates
of apoptosis.

Conclusions. The deubiquitinase USP1 has been indi-
rectly suggested to inhibit the function of PCNA and
FANCD2, to inhibit the repair of methylating agent-induced
DNA damage, and to sensitize cells to DNA damage. The
present studies, however, show that rather than sensitizing
cells to DNA damaging agents, USP1 appears to suppress
latent apoptotic pathways and to protect cells from
temozolomide-induced apoptosis.

Abstract: 914

41 - Neurosurgical training/Education/Research

A brain atlas for neurosurgical anatomy education
W.L. Nowinski, B.C. Chua, G. Qian, N.G. Nowinska, F.
Puspitasari, A. Byczkowska, G.L. Yang
Biomedical Imaging Lab, Agency for Science, Technology
and Research, Singapore, Singapore

Detailed and accurate brain atlases are useful aids in
neurosurgical anatomy education. Our objective is to
construct an advanced brain atlas for education and clinical
purposes. This atlas is three-dimensional (3D), stereotactic,
interactive, user friendly, realistic, very detailed, completely
parcellated, fully labeled, spatially consistent, extendable,
and dissectible.
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Multiple 3/7T scans of the same subject were acquired
and co-registered. Our cerebrovascular atlas for stereotactic
and functional neurosurgery (Nowinski, J.Neurosur-
gery,2010;113:6) is extended with structure, tracts, cisterns,
and cranial nerves. The cortical areas, subcortical struc-
tures, arteries, veins, sinuses, tracts, ventricles, cisterns, and
cranial nerves were parcellated into 1,700 components and
labeled with names. The vessels were additionally labeled
with diameters, the smallest of 80 microns. 3D models of
all components were constructed.

An interactive atlas with exploration tools is developed.
The 3D brain is dissectible electronically into gross
components (hemispheres, cerebrum, cerebellum, brain-
stem, spinal cord; and groups of vessels and tracts) and
selectable individual components (structures, vessels, tracts,
nerves). The brain can additionally be cut and exposed with
multiple 3D cutting planes in six predefined and one
arbitrary directions. Stereotactic coordinates are provided.
Tools to simulate brain cutting and composition/decompo-
sition are developed.

The atlas is a useful aid to rapidly learn neuroanatomy
both locally (by viewing a single component) and globally
(overviewing all components). It enables easy understand-
ing of spatial relationships among structures, vessels, tracts,
and nerves just with in a few clicks. Surgical approaches
are simulated by interacting with the 3D electronic brain by
means of component de/composing and multiple cutting
planes.

Abstract: 1549

41 - Neurosurgical training/Education/Research

International trends in the management of intracranial
aneurysms: implications for the education
of the next generation of neurosurgeons
N. Alshafai1, M.D. Cusimano1,2
1Neurosurgery, University of Toronto, 2Neurosurgery, St.
Michael's Hospital, University of Toronto, Toronto, ON,
Canada

Introduction. The ISAT and ISUIA studies initiated a
significant change the management of patients with sub-
arachnoid hemorrhage in many countries. The present and
perceived future trends of aneurysm management will have
significant implications for patients and how we educate
future neurosurgeons and cerebrovascular specialists.

Aim and method. Our aim was was to determine the
present and future trends in aneurysym management
globally and to determine the implications of these trends
to the education of neurosurgeons. We used an electronic
anonymous 55-question questionnaire delivered using the a
web-based survey to collect our data.

Results. 301 neurosurgeons, neuroradiologists, residents
and fellows from all continents responded to the survey in
the Spring of 2011. Clear trends to endovascular treatment
are present. Seventy two percent of respondents said that
endovascular treatment should be a part of residency
education, while 90% said that clipping should still be
taught. While the vast majority felt that present residents
could adequately remove a hematoma and clip an aneu-
rysm, a minority felt that residents could presently manage
patients with endovascular techniques. Opinions were
divided as to the percentage of residents that should be
able to manage these patients with one or either technique.
Geographic differences between Europe and North America
will be highlighted.

Conclusion. Despite the definite trend towards endo-
vascular management of patients with aneurysms, resi-
dency education has not yet been modified to address the
needs of patients. Significant geographic differences exist
internationally.

Abstract: 105

41 - Neurosurgical training/Education/Research

Digital protractor as a supplement to posterior cervical
spine instrumentation: a cadaveric study
M. Darwal, M.N. Baig, B.T. Bagan, R. Hirschl, C.S. Karas
Neurosurgery, Mercy Brain and Spine Center, Des Moines,
IA, USA

Introduction: Current technologies for assisting in the
placement of spine instrumentation include fluoroscopy and
navigation systems. The disadvantage of these adjucts to
spine surgery include radiation exposure and high cost.

Aim. The objective of this study is to test the ability of a
novel device, specifically a digital protractor, to assist in the
insertion of C3-7 lateral mass screws and C2 pedicle screws.

Methods. The cervical spine of a prone cadaveric specimen
was exposed. A digital protractor was added to the handle of a
surgical multi-axial screwdriver. The device was zeroed at a
plane perpendicular to the lateral mass at previously defined
entry points and screws were placed at specific known angles
to within one degree. Postoperative CT scan was performed
and lateral mass screw purchase was evaluated at C3-7.
Bilateral C2 pedicle screw purchase was evaluated as well. All
screws were placed without intraoperative fluoroscopy. The
right side was placed by the attending spine surgeon. Left side
was placed by a 1st year medical student.

Results: At C2, screws purchased the pedicles satisfac-
torily and bilaterally. At C3-7 all screws purchased the
lateral masses satisfactorily and bilaterally.

Conclusion: The addition of a digital protractor to
current cervical spine instrumentation is a useful adjunct
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to the accurate placement of C2 pedicle screws and subaxial
lateral mass screws, is relatively inexpensive, and requires
no radiation exposure. Future utilities may include a
kinesthetic educational tool, research device, or comple-
ment to existing technology.

Abstract: 1089

41 - Neurosurgical training/Education/Research

Ergonomics in neurosurgery
K.D.M. Resch1,2
1Neurosurgery, Klinikum Darmstadt, Darmstadt, Germany,
2Neurosurgery, Univ. Guadalajara, Guadalajara, Mexico

To focus this field became necessary due to swift technical
development and rising impairment of operative neurosurgery
by disintegrated evolution of the operation suit.

Materials and methods. Para-endoscopic preparations
through key holes were performed since 1991 in more than
200 non-fixed specimens using modern microsurgical and
endoscopic techniques at the dissection table.

Results. Three ergonomic paradigms for neurosurgery
are derived from this preclinical work.
Neurosurgical Ergonomics Paradigm 1 (Fig. 1).
Mental Ergonomics
Each surgical procedure on a patient's brain before happens
in a surgeon's brain. This is a description of the operative
procedure by means of neuro-psychology. The surgeon's
manual abilities are seen as a result of an action in the
surgeon's brain:
Ø The surgeon's brain is the main surgical instrument.
Neurosurgical Ergonomics Paradigm 2 (Fig. 2 ).
Spatial Ergonomics
It is describing the operative environment by means of
Gestalt-theory:
Ø The operative environment has a meaningful structure of
virtual emergent orbits.
Ø Each orbit has a different ergonomic sensivity.
Ø The higher the ergonomic sensivity is, the more failures
will affect the procedure.
Neurosurgical Ergonomics Paradigm 3 (Fig. 3).
Procedural Ergonomics
The operative procedure is a chaotic system.
This means description of the operation by fuzzy logic.
Ø A chaotic system shows exact defined parameters, but its
outcome is never predictable
Ø A chaotic system can only be influenced by its peripheral
parameters

Conclusion. The recognition of the three described
preliminary ergonomic paradigms can bee seen as a
concept for innovative evolution of endoscopy assisted
microneurosurgery.

Abstract: 1488

41 - Neurosurgical training/Education/Research

The variability of perioperative nursing care
in neurosurgery patients:a national - based prospective
study
A. Palese, Palese A*, Marangone R*, Rizzi G*,
Maccherozzi M**, Noacco M***, Doretto M***, Moreale
R***, Paiani A***, Prati S**, Razzini C**, Romano A***,
Simeoni I***, Sbrizzai Q***
Udine University (Udine, Italy ), Udine, Italy

Background and aims. Neurosurgery perioperative
nursing care are not supported by evidence-based clinical
recommendations. Nurses perform their clinical decision
making and take care for neurosurgical patients mainly on
the basis of local protocols and traditions. The main aim of
the study was to describe the variability of the perioperative
care procedures performed by Italian nurses in neurosur-
gery. A prospective, national - based study was adopted.

Patients and methods. 16 Neurosurgeries were in-
volved. 350 patients undergoing their first neurosurgical
procedure were observed from their pre-operative day
until the seventh post operative day. Demographic,
clinical data, and procedures performed by nurses were
collected.

Results. More than 60 nursing procedures were ob-
served. The preoperative shower has been performed only
in 88.5% patients. Different kind of extensive hair removal
has been performed in 86.4% cases, 56.3% of these in
accordance with patients' preferences. For those not
receiving hair removal, several strategies have been adopted
to fix the hair during surgery. According with international
safety standards which prescribe to mark the site before the
surgery, this was performed in 73.7% cases but with
different strategies (pen, methilene blu marker). After the
surgical procedure, different dressing strategies have been
adopted and only 16% of patients received a shampoo 48
hours after surgery.

Conclusions. Heterogeneity in nursing care might affect
negatively patient's experience, the quality of care deliv-
ered, the clinical outcomes and might also increase nurses'
workloads and costs. A call for a international clinical
guideline to support neurosurgery nurses in their clinical
perioperative decision making is urgent.

Abstract: 1518

42 - Ethics in neurosurgery

Survey on attitudes to euthanasia in neurosurgery
J.S.A. Verlooy1, M. Broekman2, EANS ethicolegal committee
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1University of Antwerp, Antwerpen, Belgium, 2Department
of neurosurgery, University of Utrecht, Utrecht, The
Netherlands

Introduction. In neurosurgical practice, life and death
issues are often encountered.

In order to have an idea how young European neuro-
surgeons feel about these issues the present survey was
undertaken

Material and methods. During the recent EANS training
courses in Thessaloniki (Greece - September 2010)and
Tallin (Estonia - February 2011) 202 senior neurosurgical
residents or young neurosurgeons were surveyed on their
attitude to different issues concerning euthanasia in neuro-
surgical practice.

10 questions were answered. the participants were divided
in 4 groups (West, East, North ans South Europe). Statistical
analysis of the results was performed in order to demonstrate
differences among the different parts of Europe.

Results. Almost all participants were very interested to
know the results of this survey.

We were surprised to see that 10–20 % of the
participants were not aware of the existence of regulations
either in the country of in het hospital they work.

The majority of young neurosurgeons are not willing to
administer themselves the drugs necessary to perform aneshesia.
They also are not willing to help people to commit suicide.

On specific case studies we also found a rather
conservative attitude of the young neurosurgeons who are
rather reticent in these matters.

We did not find major differences between the different
parts of Europe.

Conclusion. During the neurosurgical training, attention
should be given to ethical issues, such as euthanasia, since
neurosurgeons undoubtedly will have to deal with it.

Even more importantly, young neurosurgeons should be
aware of legal regulations in this field.

Abstract: 184
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Evidence based guidelines for neurosurgery: process
development and evolution in the United States
T. Ryken1,2
1Neurosurgery, Iowa Spine and Brain Institute, Waterloo,
2Epidemiology, College of Public Health University of
Iowa, Iowa City, IA, USA

Introduction. The development of guidelines and recom-
mendations directly linked to the quality of evidence derived
from the clinical literature has become an area of intense
interest and often controversy due to the increasing demand
for efficient health care delivery in the United States.

Methods. The process starts with a defined question and
a target population. An extensive search of the published
literature is undertaken and compiled for review. Using pre-
defined parameters, relevant papers are selected for addi-
tional review. Each paper is assigned a class or grade
depending on the quality and detail provided. Several scales
have been developed and must be defined so all are graded
equivalently by mulitiple reviewers and disagreements
resolved by consensus process. Evidentiary tables are
compiled to categorized and summarize the extracted data.
Finally, recommendations are created and assigned a
strength or grade directly linked to the class of data used
to support that recommendation.

Results. A series of recommendations have been
created by subgroups of organized US neurosurgery
including, acute spinal cord injury, cervical degenerative
disease and both metastatic and primary central nervous
system tumors.

Conclusions. The development of recommendations
linked to the quality of the medical evidence supporting
them is essential to guiding appropriate decision making in
health care policy development. The implementation of
evidence based guidelines into clinical practice decisions
will be a key issue in garnering support for physicians in
addressing the upcoming financial challenges facing health
care providers in the United States.

Abstract: 285
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Ethics and controversies in modern neurosurgery
L.B. Likhterman
Neurotrauma, The Burdenko Neurosurgery Institute, Mos-
cow, Russia

Introduction. Nowadays neurosurgery is characterized
both by technological boom and ethical crisis.

Aim. to analyze ethical dilemmas in neurosurgery.
Material and methods. a half a century experience of a

neurologist in neurosurgery clinic and a literature review.
Results. Ethical controversies in modern neurosurgery are

delineated and classified.1. Making fetish of images and
curves while ignoring anamnesis and clinics. Neuroimaging
of brain and spinal cord lesions is more specific for diagnosis
comparing to communicating to a sick person. However
patient's personal characteristics are often ignored, and
clinical and psychological attention disappears. Neurological
skills also suffer which results to hyposkillia. A dangerous
syndrome of disconnection between a physician and a
patient emerges. A neurosurgeon sometimes operates upon
an image and not upon a patient. 2. A risk of surgery and a
risk of waiting. Accidental findings of congenital or acquired
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neuropathology become more frequent due to neuroimaging.
There is preventive neurosurgery which should guarantee a
favorable outcome. It has greater responsibility than treating
a symptomatic disease. Elaboration of ethical justification for
a surgery of accidental findings (subarachnoid cysts, AVMs,
arterial aneurisms etc.) is needed.Other ethical dilemmas in
neurosurgery include controversies between professional
medical duties and commercial temptations (conflicts of
interest), new technologies and new speculations, hope for
saving life and need for organ transplantation, sanctity of life
and quality of life etc.

Conclusion. Ethics is a foundation of human face of
neurosurgery. Any physician, including a neurosurgeon,
should be not only Homo sapiens but first and foremost -
Homo moralis.

Abstract: 1029
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Anatomical sciences and neurosurgery in the ancient
Arabic and Islamic era
J. najjar
Neurosurgery, Alameen Hospital, Homs, Syria

During the Middle Ages, the work of Middle Eastern
physicians such as Avicenna, Albucasis, and Rhazes was of
paramount importance in guarding the knowledge that had
been accumulated throughout history, particularly the contri-
butions of Greek and Roman scolars, and it is well known that
the Arabic versions of all of the works by Hippocrates and
Galen by Islamic and Arabic scholars are the only copies that
have survived until now. In addition to preserving this wealth
of knowledge, these Middle Eastern scholars made significant
contributions of their own to both medicine and neurosurgery.
Many points regarding ancient Arabic and Islamic science
need to be discussed and clarified, such as cadaver dis-
sections, anatomic studies, neurosurgical practice and instru-
ments, Arabic translations of Hippocratic and other works,
and the influence of the Islamic civilization on Western
civilization, especially the Renaissance

In the Islamic or Arabic era, medicine wentthrough its
first period—that of translation—in the 7th and 8th
centuries. In the9th century, it took on its role of
contributing to building civilizationThe correct understand-
ing of Islamic principles, the political stability of that era,
along with the tolerance and assimilation of different

cultures and many other factors played an important role
in the rise of such an exceptional civilization.

Abstract: 1355
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Can neurosurgical trainees "practise" on patients?
S. Hettige1, D.K. Sokol2
1Department of Neurosurgery, Hurstwood Park Neurologi-
cal Centre, Haywards Heath, 2Honorary Clinical Lecturer in
Medical Ethics, Department of Primary Care and Public
Health, Imperial College London, London, UK

Introduction. Junior neurosurgeons regularly perform
operations at the limit of their competence. Although
often supervised, their operative proficiency may not
match those of their more senior counterparts. This may
result in longer operating times, a higher incidence of
errors, and an increased risk of morbidity to the
patient1,2. An apparent tension exists between the need
to train neurosurgeons and the duty to act in the patient's
best interests. Is it ethically permissible to subject patients
to trainee surgeons who may not achieve the best results?
If so, what if anything should the patient be told about the
operating surgeon?

Methods. The ethical issues will be analysed using the
four principles of medical ethics described by Beauchamp
and Childress3.The principles of beneficence, non-
maleficence, respect for autonomy, and justice, will be
applied systematically to identify and analyse the ethical
dilemmas arising from the practice of allowing neurosurgi-
cal trainees to 'train' on patients.

Conclusion. There are compelling arguments in favour
of allowing trainees to operate on patients, based on a
broader interpretation of beneficence and non-maleficence
which encompasses both present and future patients.
However, a more open approach to informed consent may
be required to comply with the demands of respect for
patient autonomy.

References. 1) Barua N et al. Paediatric shunt surgery,
Brit J Neurosurg 2011; 25(2): 152
2) Robson AJ et al. Effects of training and supervision on
recurrence rate after inguinal hernia repair. Br J Surg.
2004;91(6):774–7.
3) Beauchamp T, Childress, J. Principles of Biomedical
Ethics, OUP, 2009.
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