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PRESENTED ABSTRACTS
HS W5-01: Transplanting olfactory ensheathing
cells promotes CNS axonal regeneration and
restores function of avulsed brachial plexus
roots
A. G. Ibrahim, P. A. Kirkwood, D. Choi,
G. Raisman & Y. Li (Institute of Neurology, Queen
Square, London, UK)
Objectives: Transplantation of olfactory ensheathing
cells (OEC) has been reported to promote repair of
injured axons in the spinal cord with varying results.
In our laboratory, we have observed that transplantation of OECs at the site of re-apposition of a severed
lumbar dorsal root (DR) induces the formation of a
tissue bridge over which the cut axons regenerate into
the spinal cord. We also showed that unilateral section
of the C6 to T1 DRs of the brachial plexus abolishes
ipsilateral fore-paw grasping in a climbing test. In the
present study, we test the ability of cultured bulbar
OECs to ameliorate this functional deficit.
Design: All rats used in the study were female
Albino Swiss strain weighing 180 to 200g. The
procedures were approved by the Ethical Review
Process of the Institute of Neurology and were in
accordance with UK legislation [Animals (Scientific
Procedures) Act 1986]. Rats were video taped
climbing an inclined 1m grid before and after surgery
and the number of forepaw misses (faults) and the
number of forepaw grasps were counted. Standard
tissue fixation was used and immunohistochemisrty
staining carried out using commercial antibodies.
Subjects: A total of 85 adult female rats were used in
this study divided into 19 normal controls, 20 rats
with un-repaired transected C6-T1 and 42 rats with
C6-T1 lesions repaired with olfactory ensheathing
cells, 7 of which rats were used for axonal tracing
ISSN 0268-8697 print/ISSN 1360-046X online ª The Neurosurgical Foundation
DOI: 10.3109/02688697.2010.508972

study and 4 rats used as normal controls for
electrophysiological experiments.
Methods: Dorsal roots (C6 to T1) were transacted
flush with the spinal cord in unrepaired rats. In repaired
rats adult rat olfactory bulb cells, cultured for two
weeks, were transplanted between the transacted dorsal
roots and the spinal cord. All rats had behavioural
assessment by counting the number of successful
ipsilateral forepaw grasps during a 1m climb up a
frame for up to 10 weeks post-op. Electrophysiological
assessment to study synaptic conduction was carried
out by stimulating the median nerve and recording at
the dorsal column. At the end of the experiments the
tissue was fixed and histologically examined.
Results: Normal rats scored a mean grasp of 7.1
(+0.2) per climb. Of the 20 unrepaired rats, 16
completely lost the ability to grasp the bars and four
had a mean score of 0.2 (+0.08). Of 35 rats where
OECs were transplanted, ten (29%; the ‘nonresponders’) failed to grasp. The remaining 25 rats
(71%; the ‘responders’) grasping returned, starting
from 2 to 3 weeks after transplantation scoring a
mean grasp of 2.9 (+0.22). Electrophysiological
recording showed that responders had cord dorsum
potential wave mean amplitude of 114.4 mV whereas
the non-responders had mean amplitudes of
21.5 mV. Histologically, we observed an intense
reaction at the root entry zone with tracing confirming that axons were able to cross into the spinal cord
in responder repaired rat group only.
Conclusions: We have shown that transplanting
olfactory ensheathing cells in lesioned dorsal roots
restores lost forepaw grasping function in 71% of
rats. Function restoration begins 2–3 weeks post
transplantation. We also observed key histological
events in the rhizotomized and transplanted rats
where there was intense interaction of peripheral and
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central tissues induced by olfactory ensheathing cells.
We traced regenerated dorsal root ganglia axons
traversing the transplanted cells and re-entering the
spinal cord. These regenerated axons form functional
synapse as shown by our electrophysiological study.
Note
The author notes that this is a work in progress some
of which has been published elsewhere.
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HS W5-02: Management of high grade glioma in
the elderly
M. Trivedi, D. Bhargava, R. Kumar, P. Sinha,
P. Chumas & A. Tyagi (Dept of Neurosurgery, General
Infirmary at Leeds, Leeds, UK)
The treatment of elderly patients with high grade
glioma (HGG) remains controversial. The aim of this
study was to audit the management and outcome of
elderly (defined as over 70 years of age) HGG
patients presenting to the neuro-oncology team.
Design: A retrospective review of 95 consecutive
HGG patients presenting to our hospital between
January 2003 and March 2010.
Methods: Cases were identified from the Multi
disciplinary team patient pathway manager (PPM).
Case notes and PPM annotations were reviewed and
analysed for management decisions and for morbidity and survival.
Results: 3 patients underwent aggressive multimodality treatment (MMT) – near total resection (NTR)
with a full course of radiotherapy [RT(f)] and
Chemotherapy (ChT) and their mean survival was
18 months. Nine patients had NTR þ palliative
radiotherapy [RT(p)], with a mean survival of 8.02
months, twenty-six patients had NTR only with a
mean survival of 3.4 months, two patients had a
partial resection and palliative radiotherapy
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(PR) þ RT (p) with a mean survival of 6 months,
seven patients had palliative radiotherapy alone RT
(p) with a mean survival of 4.7 months and 48
patients had best supportive care (BSC) – with a mean
survival of 2.38 months. Of these, 4 patients with RT
(p) and 17 patients with BSC received a biopsy.
There was no post-operative morbidity associated
with biopsy or PR. Of 39 patients with NTR, 5
patients deteriorated neurologically post-operatively.
Conclusion: Aggressive multimodality therapy improved survival, but only 3% patients were able to
undergo this treatment. Surgery alone did not show a
survival benefit and was associated with significant
morbidity (12.5%). RT with resection improved
survival. Interestingly, 57% of patients undergoing
surgery refused RT.
References
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Gerrard GE. Survival in high-grade glioma: a study of survival in
patients unfit for or declining radiotherapy. Clin Oncol (R Coll
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HS W5-03: Angiogenesis in Paediatric High
Grade Glioma: Gene Expression Signatures
S. J. Smith, M. Adamowicz-Brice, D. C. Macarthur,
B. Coyle & R. G. Grundy (Children’s Brain Tumour
Research Centre, Nottingham, UK and Department of
Neurosurgery, Queen’s Medical Centre, Nottingham,
UK)
Objectives: To assess whether paediatric high grade
gliomas with different levels of microvessel density
have different patterns of gene expression.
Design: To assess these different profiles using
gene expression microarray analysis, coupled with
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immunohistochemistry to assess microvessel density
as a proxy marker for angiogenesis.
Subjects: The samples were surgically obtained
(with appropriate informed consent) from children
(518 years) with high grade glioma (confirmed on
central pathological review) and collected by the UK
CCLG along with linked clinical data (with full
ethical approval).
Methods: Using the Affymetrix U133 plus2 chip,
RNA from 16 fresh frozen paediatric HGG were
assessed for mRNA expression levels against the
genome wide probes on the array. Microvessel
density was assessed against our tissue microarray of
150 paediatric HGG using immunohistochemistry
for CD105, a proposed marker for angiogenic vessels.
Candidate genes differentially expressed between
tumours of high and low vascularity were identified
by T-testing, with multiple test correction applied to
derived P values. Supervised hierarchical clustering
was undertaken using Genespring software.
Results: CD105 immunohistochemistry defines tumours of high and low microvessel density, which
correlates strongly with overall survival. Tumours of
low and high vascularity differentially express several
genes, including other members of the transforming
growth factor beta family. Tumours of low microvessel
density cluster separately on hierarchical clustering.
Conclusions: Tumours of low and high microvessel
density (based on immunohistochemistry) display
different gene expression patterns, identifying what
may be key mediators of the high levels of angiogenesis displayed by many high grade gliomas.

HS W5-04: Anaplastic ganglioglioma:
Epidemiology, natural history and factors
associated with outcome
S. K. Selvanathan, S. Hammouche, A. Chan &
M. D. Jenkinson (Spon.) (Walton Centre for Neurology
and Neurosurgery, Liverpool, UK)
Objectives: Anaplastic gangliogliomas (AGG) are
exceptionally rare nervous system tumours with a
poorly understood clinical course. To date, no
patient or treatment factors influencing overall
survival of these patients have been identified.
Design: Using the Surveillance, Epidemiology, and
End Results (SEER) cancer registry, we present the
first large descriptive epidemiological dataset sufficiently powered to characterise AGG.
Subjects: Patients with AGG diagnosed from 1973–
2007 were identified from the SEER database.
Methods: Kaplan-Meier survival analysis and Cox
models were utilised to examine effect of variables on
overall survival. The variables analysed include age of
diagnosis, sex, race, tumour location, number of
primaries, surgical resection and the use of radiotherapy.
Results: A total of 58 patients were identified, with a
mean age at diagnosis of 58 years with a male

predominance (70%). The mean overall survival
was 52 months. The most common site of
tumour location was temporal lobe (27%). Regarding
treatment, 93% of patients underwent surgery and
36% of patients received adjuvant radiotherapy.
Using univariate analysis surgery, age of diagnosis,
location of tumour and number of lesions were
important predictors of overall survival. However
when multivariate analysis was performed only age of
diagnosis (HR ¼ 1.38, 95% CI 1.03–1.86) emerged
as the most important predictor of overall survival.
Conclusions: The above study represents the most
comprehensive analysis of AGG and provides clinically relevant prognostic and therapeutic insights.
The above retrospective findings suggest younger age
of diagnosis, tumour excision, fewer primaries and
presence of tumour in the frontal lobe improves
overall survival outcome.
References
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HS W5-05: Early results for Intracranial flowdiverting stents in the treatment of Intracranial
Cerebral Aneurysms
A. Haridas, F. Robertson, S. Brew, R. Miron, J. Grieve,
L. Watkins & N. Kitchen (The National Hospital for
Neurology and Neurosurgery, London, UK)
Objectives: To look at the early results of Intracranial flow diverting stents in the treatment of both
unruptured and ruptured Intracranial Cerebral Aneurysms.
Design: Retrospective review of all cerebral aneurysms treated with flow diverting stents.
Subjects: 47 patients who presented to our hospital
between 2008 and 2010 with aneurysms presenting
technical difficulties for conventional coil treatment
or clipping were treated with flow-diverting stents,
either with or without coils.
Methods: Retrospective review of intracranial stent
database, case notes, angiography data and outpatient follow up was done. Retrospective review of
intracranial stent database, case notes, angiography
data and outpatient follow up was done. Glasgow
outcome scale (GOS) was noted at pre-treatment,
3 months and 6 months. Technical complications,
immediate angiography outcome, clinical complications, follow up 6 months angiography and clinical
outcome at 3 and 6 months will be presented where
available.
Results: 47 patients aged between 28 and 79 years
were treated (average 49.5 yr); 13 were men and 34
were women.
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Angiographic follow-up at 6 months was available
in 27 patients. 16 presented with SAH and the rest
were unruptured mostly symptomatic aneurysms.
There were 4 deaths. Six patients had peri-procedural strokes and one had a 3rd nerve palsy. The
majority of the surviving 43 patients made a good
recovery with a GOS of 5.
Conclusions: Flow-diverting stents are a promising
addition to the endovascular interventional specialists’
armamentarium in treating difficult aneurysms unsuitable for traditional coiling or clipping. There are
significant risks of infarction and haemorrhage. Periprocedural management is multi-disciplinary and is
vital for optimal outcome. The early results are
encouraging but long-term follow up and further
studies are advised to investigate its long term efficacy.

HS W5-06: Conservative management versus
emergency surgery for acute pituitary
apoplexy and the effect of treatment
modality on outcomes: A single UK centre’s
experience
C. A. Steele, I. A. MacFarlane, W. Bleaney,
N. Rothwell, C. Noonan, C. Daousi & M. Javadpour
(University Hospital Aintree NHS Foundation Trust,
Liverpool, UK)
Objectives: To explore the management and outcomes of acute pituitary apoplexy.
Design: Retrospective review.
Subjects: 55 patients with acute apoplexy.
Methods: Case-note analysis of patients at a single
neurosurgical centre (1984–2009).
Results: Of 55 patients [35 male, mean age 52.4
(range 14–78), mean follow-up 7.9 (0.5–25) years],
45 had non-functioning adenomas (NFA), 4 acromegaly and 6 prolactinomas. Two had MEN type 1
syndrome. Presentation was acute headache (48/55),
diplopia (26/55) and visual field (VF) defects (20/
55). 3rd nerve ocular palsy was common (21/26); 6th
nerve (9/26) and multiple palsies (5/26) less common. Eleven had hypertension, 5 took anticoagulants, 5 had recent major surgery and 4 had known
pituitary adenoma. 58% (32/55) had emergency
transsphenoidal (TS) surgery (those with deteriorating visual acuity/VF defects). 42% (23/55) were
treated conservatively; 10 had near complete/complete resolution of pituitary tumour on latest MRI (9
NFAs, 1 prolactinoma; all 10 presented with 1 or
more cranial nerve palsy, 2 had VF defects; all fully
resolved). There was no statistically significant
difference in rates of complete/near-complete resolution of VF defects and cranial nerve palsies in
conservatively vs surgically treated groups. Endocrine replacement (both anterior and posterior
pituitary hormones) was similar in both groups.
All 4 acromegaly cases required emergency
decompressive TS surgery; all remained biochemically active post-operatively, requiring adjuvant
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radiotherapy and dopamine agonists + somatostatin
analogues for disease control.
Conclusions: This is the largest UK single centre
series of patients presenting with acute apoplexy.
Patients without VF deficits/whose deficits are stable/
improving can be managed conservatively without a
negative impact on neuro-ophthalmogical and endocrine outcomes.

Functional
HS W7-01: MRI-Guided Subthalamic Nucleus
Deep Brain Stimulation without
Microelectrode Recording: Accurate, Safe and
Effective
L. Zrinzo, T. Foltynie, E. Petersen, E. Holl,
I. Martinez-Torres, M. Jahanshahi, P. Limousin &
M. Hariz (UCL Institute of Neurology, University
College London, Queen Square, London, WC1N 3BG,
UK)
Objectives: Microelectrode recording (MER) is
often considered a prerequisite for deep brain
stimulation (DBS) of the subthalamic nucleus
(STN) in patients with Parkinson’s disease (PD).
Design: We report the outcome of bilateral STN
DBS in a single centre, using an MRI-guided
approach without MER.
Subjects: 79 consecutive patients.
Methods: The STN was visualized on thin-slice T2weighted stereotactic MRI. Procedures were performed after meticulous calibration of image-distortion and with routine verification of final electrode
location on immediate postoperative stereotactic
MRI. Procedures were performed under local or
general anaesthetic. Recorded surgical complications, the motor part of the Unified Parkinson’s
Disease Rating Scale (UPDRS) and the Parkinson’s
disease quality-of-life Questionnaire 39 summary
index (PDQ39) were used to assess outcome.
Results: Mean(SD) targeting error in electrode
placement was 1.3(0.6) mm. There were no infections or haemorrhagic complications. At a median
follow up period of 12 months, mean improvement
in the off-medication motor part of the UPDRS III
was 52% (p 5 0.0001). In addition there were
significant improvements in dyskinesia duration,
disability and pain (p ¼ 0.0001). Quality of life
measurements were available in a subgroup of 49
consecutive individuals and improved by a mean of
5.5 points (median 7.9 points).
Conclusions: MRI-guided STN DBS without MER
can lead to accurate placement of electrodes with
respect to the visualized STN on MRI. Results
compare favourably to reported series that do employ
MER. Patients in the study benefited from substantial improvements in motor disability with accompanying improvements in quality of life and, most
importantly, with very low morbidity.
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HS W7-02: The effects of high-frequency
electrical stimulation of the sub-thalamic
nucleus on ocular (saccadic) and manual
reaction times, and its application in the future
neurosurgical management of Parkinson’s
disease
A. H. D. Silva1, R. Gamage2, S. Perera2 &
R. H. S. Carpenter1 (Spon. C Watts) (1Department of
Physiology, Development and Neuroscience, University
of Cambridge, Cambridge, UK, 2National Hospital for
Neurosurgery, Neurology and Neurosciences, National
Hospital of Sri-Lanka (NHSL), Colombo, Sri-Lanka
and Department of Physiology, Development and
Neuroscience, University of Cambridge, Cambridge,
UK)
Objectives: To evaluate the value of saccadic and
manual latencies as objective measures of therapeutic
motor effects of sub-thalamic nucleus high-frequency
stimulation (STN-HFS) in Parkinson’s disease (PD)
patients.
Design: Case Series.
Subjects: We assessed four patients diagnosed with
idiopathic PD (mean age 58.0 years) who had
undergone stereotactic bilateral STN-HFS.
Methods: The ocular and manual latencies of
patients were assessed at stimulation OFF and ON
conditions and also in a dose-dependant manner
with increasing stimulation levels from OFF to ON.
Latency distributions are plotted cumulatively on a
probit scale as a function of reciprocal latency (a
reciprobit plot), and best-fit LATER model(1)
parameters are estimated, including m (mean reciprocal reaction time).
Results: Bilateral STN-HFS significantly improved
m (corresponding to significantly decreased latencies)
of both ocular movements (mean: 2.64 + 0.34 OFF
VS 3.70 + 0.38 ON; paired t-test p ¼ 0.0016) and
manual movements (mean: 1.55 + 0.22 OFF VS
2.06 + 0.33 ON; paired t-test p ¼ 0.031).
There was a highly significant positive correlation
between the level of STN-HFS and m in both ocular
(p ¼ 0.038) and manual (p ¼ 0.017) movements,
corresponding to decreasing median latencies with
increasing levels of stimulation in a dose-dependant
manner. Furthermore ocular and manual movements also correlated with each other (p 5 0.0001).
Conclusions: Saccadic and manual latencies (which
can be rapidly, non-invasively measured and provide
a measure of neural decision-making) both provide
sensitive, objective and quantitative measures of the
benefits of STN stimulation on motor function in
PD. They correlate with one another and with
conventional, subjective clinical evaluations.

HS W7-03: Radiofrequency thermocoagulation
for trigeminal neuralgia without patient waking
M. Nowell, M. Hart & H. Coakham (Department of
Neurosurgery, Institute of Clinical Neuroscience,
Frenchay Hospital, Bristol, UK)
Objectives: It is proposed that radiofrequency
thermocoagulation (RFT) under general anaesthesia
without waking the patient intra-operatively, which is
usually performed to confirm lesion location, will not
adversely affect outcomes or complication rates. This
technique has the advantage of reduced peri-operative patient discomfort and anxiety.
Design: Retrospective review.
Subjects: Patients undergoing RFT under general
anaesthetic without waking in a single centre,
performed by a single surgeon from 2000–2007.
Methods: A retrospective review of all procedures
identified through standard hospital audit codes and
performed by a single surgeon from 2000–2007.
Postal questionnaires were sent to all eligible
patients. Outcome criteria included pain relief,
adverse events, and patients views on satisfaction,
timing and outcomes. A Kaplan-Meier plot was used
to determine actuarial rates of pain relief.
Results: The response rate from the postal questionnaire was 93% (41/44). Complete post-operative
pain relief was 92% (36/39). The actuarial rates of
complete pain relief at 6,12,24,36 and 48 months
were 88%, 76%, 64%, 40% and 36%. No patients
reported an outcome that did not meet their
expectations whilst 71% (20/28) had an outcome
that was better than their expectation. Serious
complications included corneal numbness affecting
12% (5/41), but no cases of keratitis, and a single
case of anaesthesia dolorosa.
Conclusions: Not waking a patient intra-operatively
when performing a RFT is a viable treatment option
that results in excellent early pain relief, comparable
to results in the literature, and without an increase in
complications. Patient reported outcomes indicate a
high rate of satisfaction and are a novel addition to
our understanding of the procedure.
Reference
Lopez BC, Hamlyn PJ, Zakrzewska JM. Systematic review of
ablative neurosurgical techniques for the treatment of trigeminal
neuralgia. Neurosurgery 2004;54:973–82.

HS W7-04: A Statistical Analysis of
Hippocampal Anatomy: Surgical Implications
P. M. Schweder, R. Stacey, G. P. Hansen, A. Green &
T. Aziz (John Radcliffe Hospital, Oxford, UK)

Reference
Carpenter RH, Williams ML. Neural computation of log likelihood in control of saccadic eye movements. Nature 1995;377:
59–62.

Objectives: The hippocampus, a complex geometric
structure has the shape of a curved tube, with its
widest portion at the medial base of the temporal
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lobe. Using modern computational tools it is possible
to describe aspects of anatomy and anatomical
variation, in a systematic structured manner with
the opportunity to apply geometric statistical tools.
We analysed anatomical variability in position,
geometry and volumetry of the hippocampus using
200 brain MR images and to create a probability atlas
of this structure.
Methods: After stereotactic registration of T1
weighted structural MR data, segmentation of the
hippocampus was performed using a probabilistic
adaptation of the active appearance model. Segmented images were then used to create a probability
atlas of the hippocampus. A multivariate Gaussian
model of vertex location and intensity variation was
then applied, using point correspondence across
subjects. Analysis of hippocampal vertices was
performed using F statistics.
Results: A probabilistic stereotactic variability map of
the hippocampus was constructed. Significant anatomic variability of hippocampal stereotactic location
was demonstrated. Stereotactic concordance above
95% was limited. The centroid (centre-of-mass) was
measured. Laterality of hippocampal centroids correlated with subject age (p 5 0.001), as did centroid
superior-inferior coordinates (p 5 0.001). Hippocampal volume correlated with subject age (p 5 0.001).
Centroid laterality correlated with hippocampal volumetry, cortical grey matter volume, and total brain
volume (p 5 0.001). Vertex shape analysis demonstrated regional atrophy with age. Hippocampal
curvature increased with advancing age, the head
moving medially, and the body (centroid) moving
laterally.
Conclusions: Significant variability of hippocampal
anatomy in a large cohort of normal subjects was
evident. Centroid laterality correlated with subject
age, brain atrophy and hippocampal volume. Centroid
laterality changes due to an increase in curvature of
the hippocampus with age. This anatomical variability
reference may be helpful when approaching the
hippocampus for surgical resection or stereotactic
targeting for depth electrode placement.

HS W7-05: Predicting Speech Response To
Bilateral Subthalamic Nucleus Deep Brain
Stimulation in Parkinson’s Disease Patients
L. Zrinzo, E. Tripoliti, T. Foltynie, L. Strong, I. Aviles,
J. Candelario, M. I. Hariz & P. Limousin (Unit of
Functional Neurosurgery, UCL Institute of Neurology,
Queen Square, London, UK)
Objectives: Subthalamic nucleus deep brain stimulation (STN-DBS) is an effective treatment for
patients with PD but its impact on speech can be
variable.
Design: Subjects were assessed before and one year
after STN-DBS using established and validated
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speech and movement scales, in all conditions, onand off- medication and on- and off- stimulation.
Subjects: Fifty five consecutive patients (34 men,
mean age 58 + 6.3yrs, mean disease duration
12.5 + 4.7yrs).
Methods: Primary outcomes were changes in speech
intelligibility (% of words understood by an independent listener) off- and on- medication. Information on anatomical localization of the active contact
(inside versus medial to the STN), STN segment,
amplitude of stimulation and Euclidean error was
also collected.
Results: UPDRS-III off drug scores improved by
53.5%. One year after STN-DBS, speech intelligibility deteriorated on average by 14.4% (p ¼ 0.0006)
when off-medication and by 12.3% (p ¼ 0.001) when
on-medication. Medially placed left-sided electrodes
were linked to worse speech intelligibility. Higher
pre-operative on-medication speech intelligibility,
shorter disease duration and left active contact
located within the STN boundaries were predictors
of better speech outcome at one year off-medication/
on-stimulation.
Conclusions: Speech response to bilateral STNDBS is variable and multifactorial; both clinical and
surgical factors affected outcome. Location of
electrode medial to the STN has a negative impact
on speech intelligibility probably by affecting the
cerebellothalamic fasciculus. Further research on
longer-term speech outcome, and its impact on
quality of life, is needed.

HS W7-06: DBS for Chronic Pain: Clinical
Outcome and Target Connectivity
P. M. Schweder, L. Moir, T. Aziz & A. Green (John
Radcliffe Hospital, Oxford, UK)
Objectives: The periventricular/periaqueductal grey
(PVG/PAG) area is involved in the perception and
processing of pain. Deep Brain Stimulation (DBS) of
this region has been an effective treatment for certain
types of chronic pain. Using diffusion tensor imaging, we studied the functional connectivity of the
PVG/PAG in a cohort of pain DBS patients and
correlated findings with patient outcome.
Methods: Chronic pain patients (n ¼ 14) who
underwent PVG/PAG DBS as well as control
subjects were enrolled for diffusion tensor neuroimaging acquisition. Fractional anisotropy images were
generated and Bayesian estimation of diffusion
parameters was performed using Markov Chain
Monte Carlo sampling. Probabilistic tractography
was performed of the PVG/PAG and connectivity
distribution maps were constructed.
Results: Connectivity distributions of the PVG/PAG
were reduced in patients compared with controls,
including reduced connectivity to the prefrontal
cortex. Patients with successful PVG/PAG DBS
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outcome demonstrated altered functional connectivity compared with unsuccessful response to DBS.
Responders demonstrated increased connectivity
with the brainstem, and prefrontal cortical areas.
Non-responders demonstrated increased connectivity with the cerebellum.
Conclusions: Altered connectivity profiles of the
PVG/PAG were evident in patients which respond to
PVG/PAG DBS, compared with non-responders.
This analysis may be applied to predict patient
response to PVG/PAG DBS and preoperative characterization of PVG/PAG functional connectivity
may help in patient selection and aid in stereotactic
targeting.

Paediatric 1 (Joint with BPNA)
HS T2-01: Adverse events occuring during
invasive EEG recordings in children
T. Blauwblomme, J. Ternier, H. Cross & W. Harkness
(Paediatric Neurosurgery, Great Ormond Street Hospital
for Childrren, London, UK)
Objectives: To report on the adverse events related
to EEG intracranial recording in one of the largest
paediatric series published, and to discuss the
avoidance of adverse events in our experience and
with respect to a review of the literature.
Design: Retrospective study.
Subjects: 95 patients.
Methods: A retrospective analysis of our department database and hospital charts of 95 children
operated on between 1994 and 2009 was performed.
Results: Invasive recording was uneventful in
51,1% of cases. Observed frequency of infection
was 14,9%, CSF leak 10,6%, brain swelling 6,4%,
and hemorrhage 17%. Brain swelling was more
frequent in older patients, whereas the length of
recording, number of electrode contacts used or
the presence of depth electrodes was not relevant.
CSF leakage was completely prevented by the
routine introduction of dural graft substitutes in
2003.
Conclusions: Invasive recordings carry a noticeable
rate of adverse events, but provide invaluable
information in delineating the epileptogenic zone.
The low incidence of such events among younger
children suggests that invasive recordings can be
successfully performed with low morbidity in this age
group.

Objectives: Temporal lobectomy (TL) is a successful surgical treatment for patients with intractable
temporal lobe epilepsy. However, little is known
about long-term cognitive outcome after TL in
children.
Design: Longitudinal investigation of a surgical
cohort from a single centre. Minimum follow-up
time was 5 years, with mean follow-up period 9 years
post-surgery.
Subjects: 42 TL patients were tested (25 left- and 17
right-sided surgery) of whom 16 had developmental
tumours and 26 had hippocampal sclerosis). Mean
age at surgery was 13.8 years. In addition we assessed
a group of 11 patients with lesional focal epilepsy
who underwent the same presurgical evaluation but
who did not undergo surgery (non-TL group).
Methods: General cognitive function was measured
using standardised tests of intelligence. Additionally,
structural MRI data were acquired and used to
extract total brain white and grey matter volumes.
Results: 86% of TL and 36% of non-TL patients
were seizure free at follow-up. Surgical and nonsurgical groups were well matched for initial Full
Scale IQ (FSIQ). Most surgery patients showed an
increase in FSIQ post-surgically, with the most
marked increase in those with below average preoperative intellect. No change in FSIQ was found in
the non-surgery group. An improvement of 415 IQ
points was seen in 10 TL patients and none of the
non-TL group. Both left and right TL cases
improved in non-verbal intelligence, while the left
TL group also showed an improvement in verbal IQ.
Change in FSIQ in TL patients was correlated with
change in total brain grey matter volume, regardless
of size of the resection.
Conclusions: Temporal lobectomy in childhood
results in excellent seizure control and facilitates
intellectual and brain development.

HS T2-03: High field 3-Tesla intraoperative
MRI: Applications and preliminary experience
in paediatric neurosurgery
R. Al-Mahfoudh, S. Burn, S. Avula, B. Pizer,
M. D. Jenkinson, L. Abernethy & C. L. Mallucci (Alder
Hey Children’s Hospital, Liverpool, UK)
Objectives:
i)

ii)
HS T2-02: Long-term cognitive outcome after
temporal lobe surgery in childhood
C. Skirrow, J. H. Cross, F. Cormack, W. Harkness,
F. Vargha-Khadem & T. Baldeweg (UCL Institute of
Child Health and Great Ormond Street Hospital for
Children NHS Trust, London, UK)

To evaluate the role of advanced intra-operative
MRI techniques in influencing neurosurgical
decision-making in paediatric cases.
To optimize the MR parameters used for intraoperative and immediate postoperative scans.

Design: A dedicated paediatric intra-operative MRI
(IoMRI) was installed in our unit in September
2009. This incorporates a high-field 3-Tesla (Phillips) MRI integrated with advanced neuronavigation
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facilities with BrainSUITE by BrainLAB. The MRI
scanner is in an adjacent room, enabling use for both
intra-operative purposes and also outpatient scanning to maximise efficiency and cost.
Subjects: All intraoperative MRI cases since the
operating suite was opened in September 2009 were
included.
Methods: Data was collected prospectively regarding all aspects of surgery and MRI scanning.
Indications, outcomes and subsequent effects on
surgical planning were recorded.
Results: A total of 15 cases were included. IoMRI in
3 patients (20%) indicated the need for further
surgery and therefore a ‘‘second look’’ operation was
avoided.
Average time required for transfer from theatre to
the MRI was 15 minutes and 11 minutes for transfer
back to theatre. Average time to complete the IoMRI
sequences was 35 minutes.
There was one intraoperative adverse event in
which the head pins used were not MRI compatible.
The scan was possible once they were replaced.
The technical considerations are also reported,
together with the MRI sequences used.
Conclusions: We report our initial experience using
advanced intra-operative imaging and advanced
neuronavigation for resection of paediatric brain
tumours and for epilepsy surgery. Extent of surgical
resection is reviewed, with particular focus on how
the intra-operative images were able to influence the
surgical and clinical outcomes.
The ability to acquire intra-operative (pre-closure)
high resolution scans also avoids the need for delayed
post-operative imaging to assess extent of resection
and offers the chance for immediate reassurance of
patients and parents that the lesion has been excised.
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Objectives: To review surgical management of
epilepsy in children with Rasmussen’s Syndrome at
a tertiary referral centre.
Methods: Data was collected prospectively on 21
children who came to surgery between 1987–2010.
Results: 14 underwent functional hemispherectomy
as the primary procedure (2 requiring revision). 7
underwent initial focal resection in view of lack of
functional deficit (4 temporal; 1 frontal; 2 frontotemporal resection) of which 5 required completion
to hemispherectomy. Mean age at first surgery was
10.4 years (range 4.2–16.1), mean time from diagnosis to surgery 3.7 years (range 0.3–7.7) and mean
duration of follow-up 7.8 years (range 0.1–18.0).
At surgery all children had drug resistant epilepsy,
20/21 mild to moderate hemiparesis, and 18/21
behavioural/cognitive difficulties. All had failed multiple anti-epileptic drugs (AEDs) (mean 7; range
3–13). Medical treatment had alleviated but not
resolved progression in a proportion (steroids 15/19,
intravenous immunoglobulin 6/14 and azathioprine
8/10).
13 have been seizure free since surgery (Engel
grade I) with 3 Engel II , 3 Engel III and 2 Engel IV (
both focal resections). Seven have weaned from
AEDs.
There were no deaths. Two developed hydrocephalus requiring VP shunt. Four children have
troublesome headaches not related to pressure. All
have regained independent walking but not fine
motor hand movement.
Conclusions: Surgery remains the only curative
approach to drug resistant epilepsy associated with
Rasmussen encephalitis. Decisions as to timing of
surgery remain difficult. Optimal seizure outcome is
seen with hemispheric disconnection; focal resections are likely to require later extension.
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intraoperative magnetic resonance imaging and its neurosurgical
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HS T2-04: Epilepsy Surgery in Rasmussen’s
Syndrome
N. Vora1, J. H. Cross1,2, S. Hannan1, W. Harkness1 &
S. Varadkar1,2 (1Neurosciences Unit, Great Ormond
Street Hospital for Children NHS Trust, London, UK,
2
Institute of Child Health, London, UK)

HS T2-05: In utero evolution of foetal arachnoid
cysts
M. Sharp, T. Jaspan & M. Cartmill (Nottingham
University Hospitals HNS Trust, Nottingham, UK)
Objectives: In utero arachnoid cysts (ACs) are
usually considered to have a good prognosis and
follow a relatively benign course. Although the
majority of ACs found in adults and children are
located in the Sylvian fissure, foetal ACs are more
often located in the interhemispheric fissure, posterior fossa and tentorial notch. The aim of our study
was to review the evolution of ACs in utero in
association with their site.
Design: Retrospective review of a single centre’s
foetal AC MRIs.
Subjects: 16 consecutive patients diagnosed with in
utero arachnoid cysts.
Methods: Patients who presented to a single unit
with ACs in the last 6 years were identified from the
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foetal MRI database. Pre and post natal MR images
were reviewed.
Results: Sixteen patients were identified. Ten ACs
were interhemispheric, three posterior fossa and
three middle fossa. Three patients terminated their
pregnancy; one interhemispheric cyst with associated
porencephaly, one posterior fossa cyst with poor
cerebellar development, and one late foetocide for a
dichorionic, diamniotic twin with a progressive
interhemispheric cyst, gross macrocephaly and brain
destruction. Unless very small initially, the interhemispheric ACs increased in size throughout the
pregnancy and became connected to, or ruptured
into, the lateral ventricle. An absent corpus callosum
was an expected finding in these cases. One posterior
fossa cyst increased slightly causing brain stem
distortion and subsequent obstructive hydrocephalus, and the middle cerebral cysts remained unchanged.
Conclusions: This review suggests that the behaviour of in utero ACs is not as benign as initially
believed. Interhemispheric ACs in particular increase
in size and therefore regular monitoring is essential.

HS T2-06: The shape & measurements of the
Lamina terminalis & Third ventricular floor– A
simple and useful MRI finding in successful
ETV
M. Foroughi, A. Wong, D. Cochrane, P. Steinbok,
A. Singhal & M. Sargent (British Columbia Children’s
Hospital, Vancouver, Canada)
Objectives: There is no consensus regarding the
most sensitive and specific MRI features that reflect
success following endoscopic third ventriculostomy
(ETV) for treatment of intraventricular obstructive
hydrocephalus (IVOH)1. To review and analyze
radiological features and their correlation with
clinical outcome (success/failure) following ETV in
the treatment of IVOH in children.
Design: Retrospective review.
Subjects: 24 children who had one or more ETVs to
treat IVOH between January 2004 – December 2009
at a paediatric neurosurgical unit.
Methods: The pre-operative, first post-operative and
last post-operative MRI scans were analyzed for
the presence of and changes in CSF over cerebral
convexity, Evans index, fronto-occipital ratio, third
ventricular index2, contour of lamina terminalis
(LT) & third ventricular floor (TVF), mamillary
body to mid-point of Lamina Terminalis (MBMPLT) distance, anterior commisure to midpoint
of third ventricular floor (AC-MPTVF) distance, and
presence or absence of flow void across the ETV.
The radiological features were measured by two
clinicians, including one senior radiologist, and
compared to clinical outcome.
Results: All but one of the cases of successful ETV
showed resolution of LT convexity, and all showed

complete resolution of TVF convexity. In comparisons to other measurements the combined distances
(MB-MPLT þ AC-MPTVF) was strongly correlative
(correlation coefficient 40.6) with successful outcome.
Conclusions: The shape of the lamina terminalis
and third ventricular floor, as well as the combined
distances appear to be simple and reliable indicators
of clinical outcome following ETV for IVOH, and
should be routinely assessed in follow-up MRI scans.
References
1 Kulkarni AV, Drake JM, Armstrong DC, Dirks PB. Imaging
correlates of successful endoscopic third ventriculostomy.
J Neurosurg 2000;92(6):915–9.
2 O’Hayon BB, Drake JM, Ossip MG, Tuli S, Clarke M. Frontal
and occipital horn ratio: A linear estimate of ventricular size for
multiple imaging modalities in pediatric hydrocephalus. Pediatr
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HS T2-07: The utility of routine ventricular
access device placement in paediatric
neuroendoscopy
N. Barua, K. Aquilina & M. Carter (Frenchay
Hospital, Bristol, UK)
Objectives: Routine placement of a ventricular
access device (VAD) following endoscopic third
ventriculostomy (ETV) has previously been advocated. However, the role of VAD placement following other neuroendoscopic procedures has not been
investigated. The aim of this study was to assess
the utility of routine VAD placement in paediatric
neuroendoscopy.
Methods: Retrospective case note review of paediatric neuroendoscopic procedures between July 2004
and November 2009.
Results: Forty-six consecutive paediatric patients
underwent insertion of a VAD following their
neuroendoscopic procedure. Procedures performed
were – ETV (n ¼ 29), arachnoid cyst fenestration (4),
ETV and biopsy (3), ETV and cyst fenestration (2),
ventricular lavage (2), tumour biopsy (1), ETV and
colloid cyst resection (1), ETV and choroid plexus
coagulation (1), cyst fenestration and shunt (1), and
septostomy and shunt (1). The commonest pathologies were post-haemorrhagic hydrocephalus, tumour, and aqueduct stenosis.
The VAD was accessed in 19 patients (41%), for
diagnostic aspiration (n ¼ 6), external drainage (6),
intracranial pressure (ICP) monitoring (4), and
infusion testing (4). One patient required prolonged
external drainage following intra-operative haemorrhage, and 4 required emergency CSF drainage for
depressed conscious level. ETV failure occurred in
13 patients. ICP monitoring and infusions tests were
useful adjuncts to MRI in the diagnosis of ETV
failure.
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One patient required re-positioning of the VAD.
There were no cases of infection or ventriculitis
attributable to the VAD.
Conclusions: Routine VAD placement following
neuroendoscopy facilitates rapid diagnosis and treatment of raised ICP, and is therefore advocated for all
paediatric neuroendoscopic procedures.

HS T2-08: Shunting the unshuntable: Results
from third line CSF shunting strategies in
complex failed-shunt patients
R. M. deSouza, M. Turner, G. Solanki & D. M. Frim
(Department of Neurosurgery, Birmingham Children’s
Hospital, Birmingham, UK)
Objectives: Treatment of hydrocephalus through
the use of various shunting techniques has made a
tremendous impact on mortality from hydrocephalus and the focus is now shifting to addressing
quality of life issues in these patients1. One factor
that may affect quality of life is the number of
shunting strategies that need to be employed.
These are defined as a change in one or more of
the proximal or distal catheter position, conduit,
valve or control components within an existing
shunt or addition of a new/separate cerebrospinal
fluid diversion route.
Design: Case Series.
Subjects: Children at our institution with all cause
hydrocephalus requiring three or more changes in
shunting strategy.
Methods: We performed a retrospective review of all
shunting procedures done for all cause hydrocephalus at our institution from 1996 to 2007 and
identified fifteen patients that required three or more
changes in shunting strategy. We evaluated their
quality of life from their functional status and from
the reduction in the number of shunting revisions
that were needed after the optimal shunting strategy
was found for that patient.
Results: Eight of fifteen patients continued to have a
good outcome (independent activities of daily living,
school/college attendance) despite a mean of 19
shunt revisions and three or more changes in
shunting strategy. Seven of the fifteen patients has
poor outcome (dependent, disabled and requiring
full time care). This group had significantly fewer
shunt revisions (mean of 12). There was no correlation between the shunt strategy used and outcome.
There was no correlation between the number of
revisions per year and outcome. There was no
significant difference in the number of shunting
strategies employed between and good and poor
outcome groups.
Conclusions: For patients that are plagued with
shunt dysfunction, a change in shunting strategy and
perseverance with multiple revisions may be able to
achieve a more optimal configuration of shunt
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system. This can directly enhance and preserve
quality of life in over half these patients. Considerable research is required into validated tools to assess
quality of life in hydrocephalics.
Reference
1 Kulkarni AV, Drake JM, Rabin D, Dirks PB, Humphreys RP,
Rutka JT. Measuring the health status of children with
hydrocephalus by using a new outcome measure. J Neurosurg
2004;101:141–46.

HS T2-09: Cranial Neural tube defects – Does
site matter?
S. Grahame & D. N. P. Thompson (Great Ormond
Street Hospital, London, UK)
Objectives: To test the hypothesis that cranial
neural tube defects (CNTD’s) in humans do not
occur randomly but cluster at particular anatomical
loci. Does site of CNTD’s have implications for
understanding of the single site versus multisite
models of neural tube closure.
Design: A retrospective review of cases of CNTD’s
from 1989–2009 identified from a neurosurgical
operative database.
Subjects: Infants born with CNTD’s who had
undergone brain MRI or CT scan with sagittal
reformatting prior to surgical intervention.
Methods: Mid sagittal MRI scan or sagittal reconstruction CT scan were reviewed and included if
adequate sagittal localisation of the CNTD could be
assessed.
Anatomical site and extent of the defect was then
agreed by two observers and recorded on two
templates one for the head and the second for the
brain for each case.
Results: Imaging from 37 cases of CNTD was
available for review. The sites of the defects were
frontal (n ¼ 6), parieto-occipital (n ¼ 9) occipital
(n ¼ 18) and high cervical (n ¼ 4). At each site cases
were clustered with little evidence of overlap between
the loci. The majority of posterior cases were located
near to the tentorium.
Conclusions: Traditionally neural tube closure is
thought to initiate at a single site and then proceed
rostrally and dorsally with final closure at the anterior
and posterior neuropores. Results from animal
models have challenged this belief indicating that
there is more than one closure point and indeed that
the number of closure points may differ between
species. This study of CNTD in humans supports
this view and when compared with proposed models
of neural tube closure compare favourably with the
model of Van Allen1. CNTDs encountered in
clinical practice do not occur randomly but at sites
predicted by the multisite model of neural tube
closure.
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Reference
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M, McGillivray BC, et al. Evidence for the multisite closure of
the neural tube in humans. Am J Med Genet 1993;47:723–43.

Paediatric 2 (Joint with BPNA)
HS T4-01: Does direct admission from an
emergency department with on-site
neurosurgical services facilitate time critical
surgical intervention following a traumatic
brain injury in children?
O. T. Fayeye, S. O. S. Ushewokunze, J. Stickley,
F. Reynolds & A. D. Kay (Birmingham Children
Hospital, Birmingham, UK)
Objectives: To compare the proportion of trauma
craniotomies performed within 4 hours of presentation to emergency departments (ED) with and
without on-site neurosurgery.
Design: A retrospective cohort analysis of data
collected prospectively between January 2005 and
April 2010 in patients with traumatic brain injury
admitted to the paediatric intensive care unit (PICU)
following traumatic brain injury.
Subjects: Fifty seven cases were identified. Twenty
patients were admitted directly from ED to an on-site
neurosurgical unit. The remaining 37 were transferred from regional EDs.
Methods: Times for admission to ED, PICU and
theatre were obtained through analysis of prospectively collected data management systems.
Results: Thirty one craniotomies were performed.
Thirteen in patients admitted directly to the neurosurgical unit. Eighteen in patients admitted indirectly.
Thirteen of 31 (42%) craniotomies were performed
within 4 hours. In the on-site group 10 of 13 (77%)
craniotomies were performed within 4 hours compared to 3 of 18 (17%) in those transferred from
regional EDs (p ¼ 0.001232) (Fisher exact test).
Eleven patients were admitted from ED directly to
theatre for emergency craniotomies. Seven patients
were direct admissions to on-site neurosurgery and 4
patients were transferred from regional EDs. There
were 8 extradural haematomas, 1 subdural haematoma and 2 intraparenchymal haemorrhages. The mean
time from ED presentation to theatre was 1.68 hours
and 5.46 hours for the on-site and regional transfer
groups respectively. There were no mortalities.
Conclusions: 42% of trauma craniotomies are
performed within 4 hours. However, presentation
to an ED with on-site neurosurgical services significantly facilitates time critical surgery in children
following a traumatic brain injury.
Reference
Tasker RC, Morris KP, Forsyth RJ, Hawley CA, Parslow RC.
Severe head injury in children: emergency access to neurosurgery
in the United Kingdom. Emerg Med J 2006;23(7):519–22.

HS T4-02: Early MRI in CHildren with Diffuse
Axonal Injury
P. de Lacy, R. Batty & J. M. McMullan (Sheffield
Children’s Hospital, Sheffield, UK)
Objectives: To determine whether there is any
prognostic value in early MRI scans for children with
diffuse axonal injury.
Design: There is only minimal literature regarding
the value of early MRI imaging after DAI.
Subjects: Children admitted with the diagnosis of
DAI from April 2003 to April 2010.
Methods: Case notes were reviewed for all Head
Injuries admitted to PICU over this period. Those
children whom had undergone MRI Brain imaging
were reviewed in more detail. Data regarding the
mechanism of injury, initial GCS, clinical course and
Glasgow outcome score (GOS) was calculated as
accurately as possible with the available information.
Results: 22 children with initial diagnosis of DAI
underwent MRI brain within 20 days of their head
injury. The mean time from injury to MRI brain was
11.3 days. The majority of patients were classified as
grade II DAI1.
Conclusions: Children with poor GOS had lesions
involving the thalamic regions and the corpus
callosum. There was no correlation between the
number of lesions (haemorrhagic and non haemorrhagic) and the GOS2,3.
References
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Neuropathology of the vegetative state after head injury. J Clin
Path 1999;52(11):804–6.
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HS T4-03: Spring assisted Posterior vault
distraction for raised Intracranial Pressure in
Syndromic Craniosynostosis
N. u. O. Jeelani & R. Hayward (Great Ormond Steet
Hospital, London, UK)
Objectives: Raised intracranial pressure (ICP) may
complicate the clinical course in children with
Syndromic Craniosynostosis. We present a new
technique, employing custom made stainless steel
springs implanted into the calvarium to achieve a
posterior vault expansion, with an aim to increase the
intracranial volume in these children.
Design: We performed 32 such procedures over a
2-year period between Jan 2008 and Jan 2010, of
which 30 cases fulfilled the study criteria
Subjects: The age range of the patients was between
2 and 85 months. Raised ICP was diagnosed on
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clinical grounds with the aid of radiological and
ophthalmological studies.
Methods: The springs were designed and manufactured in conjunction with a spring company, in a
standardised fashion; 1.2mm stainless steel wire was
employed, a 1.5 turn helix was inserted and the
distance between the tips at rest was 6 cm. Torque
deflection graphs were calculated and the force
vectors acquired for each case. All cases have been
followed up with serial Skull Radiographs and CT
scans and Visual Evoked potentials.
Results: We achieved around 4 cm of expansion in
most cases, slightly more at the vertex than at the
lower limits. Clinically there was a reduction in the
ICP post operatively in all cases. The springs were
tolerated well with a few complications.
Conclusions: Spring assisted posterior cranial vault
expansion provides a safe and effective technique for
treating raised ICP secondary to craniocerebral
disproportion in children with syndromic craniosynostosis. The distraction achieved is significantly
more than that achieved with the traditional rigid
vault distraction techniques.
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the remaining 17 cases (Group B), 16 developed
raised pressure within the 1st year of life and the 17th
case had raised ICP at presentation aged 22 months.
11 cases went to develop a second episode of raised
pressure, 7 of which occurred within the 1st year of
life. 3 cases developed a second episode at age 2yrs
and the last case at 5 years of age. 9 cases had a third
episode, 5 cases a 4th and 2 cases a 5th episode of
raised ICP. We discuss the presentation and management of these episodes.
Conclusions: Raised ICP affects approximately twothirds of children with Pfeiffers syndrome: Elective
surgery for the treatment of such would result in
unnecessary operations in one-third of cases. For
those that do develop ICP, the natural course is one
of repeated episodes of raised ICP that mandate
regular supervision and prompt treatment.
Reference
Marucci DD, Dunaway DJ, Jones BM, Hayward RD. Raised
intracranial pressure in Apert syndrome. Plast Reconstr Surg
2008;122:1162–8; discussion 1169–70.

Reference
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HS T4-05: Transsphenoidal surgery in
Children – a fifteen year audit
K. Deniz, J. Pararajasingham & M. Powell (Great
Ormond Street Hospital, London, UK)

HS T4-04: Raised Intracranial Pressure in
Pfeiffer Syndrome
N. u. O. Jeelani & R. Hayward (Great Ormond Steet
Hospital, London, UK)

Objectives: Trans-sphenoidal surgery is not generally the domain of the paediatric neurosurgeon. We
review the outcomes of trans-sphenoidal surgery
performed by one neurosurgeon on children over a
15yr period. Visual and endocrine outomes, cure
rates for Cushing’s disease, disease recurrence,
radiotherapy and complications are reviewed and
discussed.
Design: A retrospective review of case notes was
performed and relevant information regarding the
surgery, inpatient stay, results of investigations and
outpatient follow-up was extracted.
Subjects: Forty patients aged 16yrs and below who
underwent primary or revision surgery for Microadenoma/Cushing’s disease, craniopharyngioma,
Rathke’s cleft cyst and other pathologies approached
trans-sphenoidally were included in the study.
Methods: A retrospective analysis of case notes and
review of Radiological and Pathology results was
performed.
Results: This study showed a 90% cure rate
following trans-sphenoidal hypophysectomy in paediatric Cushing’s disease. Other outcomes of surgery
as outlined above are discussed.
Conclusions: Trans-sphenoidal surgery for a variety
of sellar and suprasellar pathologies in the paediatric
population is safe and effective with very favourable
outcomes and low complication rates in the hands of
an experienced neurosurgeon.

Objectives: Children with Pfeiffers Syndrome, are
at risk of running into complications attributable
to raised intracranial pressure (ICP), during the
course of their development. Little is know however about the natural incidence of raised ICP in
these children.
Design: We carried out a retrospective review of 27
patients with Pfeiffers Syndrome managed at our unit
over the past two decades. Managed on an expectant
course based on treat only when raised ICP is
confirmed, we aim to study the natural history of ICP
changes in this population of children.
Subjects: A retrospective case note review was
carried out on 30 consecutive cases of Pfeiffer
syndrome seen and managed at out unit between
1984 and 2007. The medical notes were incomplete
for 3 cases leaving us a cohort of 27 cases for this
study
Methods: The period of follow up ranged between 1
and 24 years (median 10.8 years). The median age at
referral to our unit was 2 months with 19 cases being
seen within the first year of life.
Results: Of the 27 cases studied, 10 cases did not
develop any episodes of raised ICP (Group A). Of
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HS T4-06: Rapamycin shrinks Subependymal
giant cell astrocytomas
A. Chakraborty, A. Michalski, T. Jacques &
W. Harkness (Great Ormond Street Hospital for Sick
Children, London, UK)
Objectives: Subependymal giant cell astrocytoma
(SEGA) is a neoplasm located in the wall of the
ventricles that can often reach an enormous size prior
to producing symptoms. When small, surgical resection as primary treatment is the treatment of choice.
However, surgical resection of large tumours is often
associated with substantial blood loss with the
subsequent increase in morbidity and mortality.
Rapamycin is an immunosuppressant that also has
antiproliferative effects by inhibiting the mTOR
pathway.
Design: Pilot study.
Subjects: 4 patients with SEGA.
Methods: Patients with presumed SEGA or suspected SEGA were treated with rapamycin. Follow
up MRI was used to determine efficacy.
Results: In all four cases significant reduction in
tumour size was noted. In one patient the SEGA
regrew on stopping rapamycin.
Conclusions: Our experience suggests that Rapamycin is effective in reducing the size of large
SEGAs. We would advocate neoadjuvant Rapamycin
prior to surgical resection if the tumour is large.

HS T4-07: Surgical Pathway and management
for Pineal region tumours
R. Al-Mahfoudh, T. Kenney, M. Lee, M. D. Jenkinson,
J. R. Goodden, B. Pizer & C. L. Mallucci (Alder Hey
Children’s Hospital, Liverpool, UK)
Objectives: Pineal region tumours are rare. Surgery
has traditionally been associated with high morbidity
and mortality and historically there has been some
reluctance to undertake resection of tumours in this
area.
Our aim is to report the presentation, management
and outcome of paediatric pineal region tumours in
our centre and to propose a management pathway for
this heterogenous group of patients.
Design: Patients were identified from the neurooncology database; casenotes and scans were retrieved and retrospectively reviewed.
Subjects: Paediatric patients with pineal, tectal
plate, midbrain and posterior third ventricular
tumours in a single centre presenting between
1998–2010.
Methods: A retrospective review. Data collection
included: presentation, germ cell markers, tumour
size and location, imaging, histology, treatment, and
control/relapse rates.
Results: Thirty patients were treated at Alder
Hey Children’s Hospital between 1998 & 2010.

Median age at diagnosis was 12y 7m (range 3y 6m to
17y).
Twenty-one patients (70%) presented with hydrocephalus. Eighteen were successfully treated with
endoscopic third ventriculostomy, with the remainder requiring shunt insertion. Seventeen patients
(57%) had endoscopic biopsies, fourteen of which
were at the same time as third ventriculostomy (71%
diagnostic). Eight (27%) had stereotactic biopsies
(100% diagnostic).
No morbidity or mortality was associated with
endoscopic or stereotactic procedures.
Thirteen tumours underwent resective surgery via
an appropriate midline approach, taking into account
the morphology and anatomy of each tumour. Significant tumour debulking was achieved in all patients,
with gross total resection in 70%. There was one
intraventricular hamemmorhage (full recovery) and
one mild hemiparesis. There was no surgical mortality.
Conclusions: A multi-disciplinary approach is
required for this heterogeneous group of paediatric
tumours. The mainstay of hydrocephalus management is endoscopic third ventriculostomy.
In our experience, craniotomy and tumour resection is effective and safe. A management algorithm is
discussed.

HS T4-08: The Influence of gender on outcome
for paediatric medulloblastomas in the UK
R. J. O’Kane, P. Chumas & C. Stiller (Leeds General
Infirmary, Leeds, UK)
Objectives: Medulloblastoma is more common in
males than females. The old adage in oncology of
‘‘girl is good and boy is bad’’ is still disputed in
relation to outcomes for medulloblastoma.
A recent registry review of medulloblastoma in the
US revealed a survival advantage for older females
(43 years) but not in children 53. In order to try
and confirm these findings, we interrogated the UK
Paediatric Cancer Registries.
Design: The registries’ data bases were interrogated
for children (515) with the diagnosis of medulloblastoma for the period 1975–2004. The results were
stratified by age (children 53 years of age and those
3–14 years).
This was further broken down into 3 ten year time
epochs; 1975–1984, 1985–1994 and 1995–2004.
Subjects: 1600 patients identified. 1034 males and
566 females(ratio ¼ 1.86:1).
Methods: Kaplan-Meier graphs were constructed
for both groups in all time epochs. P (log rank)
calculations were determined to examine for gender
influence.
Results: There was no statistically significant survival advantage for the whole time period for either sex.
In time epoch 1975–1984 males had a survival
advantage in the 53 years(P(log rank) ¼ 0.018) and
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females had a survival avantage in the 43 years(P(log
rank) ¼ 0.043.
Conclusions: There was no overall survival advantage for either sex throughout the entire time period.
However in the time epoch 1975–1984 males had a
survival advantage in the 53 year and females had a
survival advantage in the 43 year group.
Improvement in survival was also noted through
the 3 time epochs.
HS T4-09: Pleomorphic xanthoastrocytoma: a
rare condition with a variable natural history
A. Chakraborty, T. Jacques, K. Phipps, D. Thompson,
J. Ternier, R. Hayward & W. Harkness (Great Ormond
Street Hospital, London, UK)
Objectives: Pleomorphic xanthoastrocytoma (PXA)
is a rare benign neoplasm (WHO Grade II) usually
occurring in young adults. We present our experience managing this condition.
Design: Retrospective case notes review.
Subjects: 11 patients with the histological diagnosis
of PXA.
Methods: Eleven patients were diagnosed with PXA
over a period from 1991 to 2009. Presenting
symptoms, location, the presence of metastases,
extent of surgical resection, adjunctive treatment,
survival and disease free survival were assessed.
Results: The average age at presentation was 12
(range 8–14). Presentation included seizures (4
patients), focal neurological deficits (3 patients),
raised intracranial pressure (2 patients) and two
patients had scans for other reasons.
Location was lobar and supratentorial in all cases.
One patient presented with disseminated metastases.
All patients were initially diagnosed with PXA grade
II. Complete surgical resection was possible in seven
cases (64%). There were no post operative complications. Tumour recurrence was observed in 6 patients
(55%), three of whom had initial complete macroscopic resection. Three patients had further surgical
resection. Two patients have had postoperative
chemotherapy and radiotherapy. Two patients have
had a watch and wait policy where tumour recurrence has been stable on repeat MRI scans. One
patient died 5 months following diagnosis.
Conclusions: The results suggest that PXA can be
an aggressive tumour. Complete excision is not
necessarily curative.
HS T4-10: Is there really an imaging correlate of
posterior fossa syndrome?
M. Radon1, I. Davagnanam1, N. Chaudhary4,
R. Chelvarajah3, D. Saunders2 & R. Hayward3 (1The
National Hospital for Neurology and Neurosurgery,
London, UK; 2Department of Radiology and
3
Department of Neurosurgery, Great Ormond Street
Hospital, London, UK; 4Department of Radiology,
Mount Siani Hospital, Chicago, USA)
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Objectives: Posterior fossa syndrome (PFS) occurs
in approximately 25% of paediatric patients following
surgery for posterior fossa tumours. It has been
proposed that cerebellar diaschisis is the likely
mechanism due to trauma to the proximal dentatothalamocortical tract at the time of surgery1,2. The
aim of this work was to establish whether there is an
imaging correlate of PFS on post-operative MRI
scans of children.
Design: Retrospective case note review.
Subjects: 25 children who had undergone posterior
fossa surgery were identified. 16/25 children had PFS
(age 5.3  3.2 years) and 9/25 children did not (age
6.4  3.9 years).
Methods: Retrospective cases were found through a
search of the paediatric neurosurgery database.
Children were divided into children with or without
symptoms of PFS. Tumour characteristics, extent of
peri-aqueductal oedema, and degree of hydrocephalus were recorded from pre-operative images. Immediate post-operative MRI scans were examined,
blind to the clinical diagnosis, for the presence of
abnormal signal in the efferent cerebellar pathway
(ECP)(peri-acqueductal midbrain, superior cerebellar peduncles (SCP) and dentate nuclei).
Multivariable logistic regression was applied to
identify any independent predictors for PFS.
Results: No significant predictors of PFS were
found. Univariate comparisons revealed a trend for
an increased PFS incidence with increased periacqueductal oedema (p ¼ 0.12) and right SCP injury
(p ¼ 0.1).
Conclusions: Selective and not complete ECP
disruption may be implicated in the development of
PFS following surgery for childhood posterior fossa
tumours. Sophisticated imaging techniques such as
diffusion tensor imaging may be required to fully
establish the structural cause for the syndrome.
References
1 Miller NG, Reddick WE, Kocak M, Glass JO, Lobel U, Morris
B, et al. Cerebellocerebral diaschisis is the likely mechanism of
post surgical posterio fossa syndrome in paediatric patients with
midline cerebellar tumors. American Journal of Neuroradiology
2010;31:288–94.
2 Morris EB, Phillips NS, Laningham FH, Patay Z, Gajjar A,
Wallace D, et al. Proximal dentatothalamocortical tract
involvement in posterior fossa syndrome. Brain 2009;132:
3087–95.

HS T4-11: Concomitant features of PHACES in
children with cerebrovascular involvement
D. Saunders1, S. Brew1, V. Ganesan2 & M. Glover3
(Departments of 1Radiology; 2Neurology and
3
Dermatology, Great Ormond Street Hospital, London)
Objectives: PHACE(S) is a clinical defined syndrome comprising segmental facial haemangioma,
posterior fossa, arterial (usually cerebral), cardiac

352

Proceedings

and eye abnormalities. Cerebrovascular findings
include dysplasia, segmental arterial occlusion
(SAO; including hypoplasia/agenesis), aberrant vessels or persistent embryonic anastomoses. Here
we describe the spectrum of other features of
PHACE(S) in children with cerebrovascular involvement.
Design: Retrospective review of clinical and radiological data from all children with PHACE(S)
(according to the new diagnostic criteria) at our
centre and description of other clinical features in
those with cerebrovascular involvement
Subjects: 33 children were identified, all with
segmental facial haemangiomas.
Methods: Data was extracted from a joint departmental PHACES database.
Results: 16 (45%) had cerebrovascular involvement,
of whom 10 (62.5%) had intracranial SAO. Of the
remaining 6, cerebrovascular abnormalities were
dysplastic occipital artery aneurysms and hypoplastic
internal carotid artery (ICA), hypoplastic anterior
cerebral artery (ACA), hypoplastic A1 segment of
ACA, hypoplastic ICA, persistent trigeminal artery
with prominent posterior cerebral artery and persisten trigeminnal artery with hypoplasia of the posterior circulation. Of the 16 with cerebral arterial
abnormalities, 9/10 of those with SAO had other
features of PHACES, compared with 1/6 (cerebellar
hypoplasia) of those with other vascular abnormalities. Of those with SAO, 3/9 had posterior fossa
abnormalities and 5/9 had cardiac anomalies, of
which 3/4 also had a coarctation. Polymicrogyria,
sternal pit and cataracts were also seen in the SAO
group.
Conclusions: PHACES is currently a clinically
defined entity; diagnostic features in different organ
systems are broad. Patients thus defined are likely to
comprise a heterogenous group, representing more
than one genotype. Precise definition of cerebrovascular abnormalities may also allow insights into the
pathogenesis of cerebrovascular disease once the
underlying genotypes are identified.

HS T4-12: Surgical revascularisation for
childhood moyamoya
J. Ng1, D. Thompson2, J. Lumley2, D. E. Saunders3 &
V. Ganesan1,2 (1Neurology Department, Great Ormond
Street Hospital for Children NHS Trust, London,UK;
2
Neurosurgery Department, Great Ormond Street
Hospital for Children NHS Trust, London, UK;
3
Radiology Department, Great Ormond Street Hospital
for Children NHS Trust, London, UK; 4Neurosciences
Unit, University College London, UK)
Objectives: To describe our experience of surgical
revascularisation (SR) for childhood moyamoya.
Design: Case note and radiology review of children
with moyamoya (idiopathic/secondary) who underwent SR (superficial temporal artery to middle

cerebral artery anastomosis or pial synangiosis) at
our centre.
Subjects: Children with moyamoya who underwent
surgical revascularisation.
Methods: Case note and radiology review of
children with moyamoya (idiopathic/secondary)
who underwent SR (superficial temporal artery to
middle cerebral artery anastomosis or pial synangiosis) at our centre.
Results: Fifty eight children (29 male, 44 bilateral)
were identified. (median age 74 months, 19–173
months). Fifteen had another diagnosis (sickle cell
disease (8), trisomy 21(4), neurofibromatosis 1 (1),
Williams’s syndrome (1) HIV infection (1)). Presentation was with AIS (n ¼ 46) or transient
ischaemic attacks (TIA, n ¼ 11); 1 asymptomatic
child had infarction on imaging. All had had
recurrent cerebral AIS/TIA or progressive infarction. Median time to surgery was 21 months (2–138
months) and median age at surgery was 92 months
(16–201 months). 102 (44 bilateral: 14 unilateral)
SR procedures have been performed. No local or
neurological peri-operative complications occurred.
All patients were re-imaged at least once after SR.
Median follow-up was 26 months (6–70 months).
Two children had further AIS, 4 and 11 months
after surgery. No other patients had progressive
infraction on imaging after revascularisation. One
child had an Intraventricular haemorrhage some
months after SR.
Conclusions: Our experience of SR in these
children with recurrent cerebral ischemia due to
moyamoya is that the surgery has low morbidity. The
rate of recurrent AIS after surgery is lower than
would be predicted. This supports existing data that
SR is effective in preventing recurrent AIS in
childhood moyamoya.

Spine
HS F2-01: Early experience with eXtreme
Lateral Interbody Fusion (XLIF)
C. S. Mathieson, P. Sinha, J. Timothy, A. S. Rao,
R. Dunsmuir & P. A. Millner (Leeds General Infirmary,
Leeds, England)
Objectives: To assess the safety of the extreme
lateral interbody fusion technique in the first 28
patients treated with this procedure at a single centre.
Design: Retrospective case note review.
Subjects: All patients undergoing an XLIF procedure.
Methods: The patient demographics, indication,
complications and cage placement were assessed.
Outcome was assessed at outpatient appointment.
Results: 28 patients underwent an XLIF procedure
with a total of 42 levels treated. 13 (46%) were
male. The mean age was 60 (range 21–76). 12
were single level procedures, 7 two level, 5 more
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than two levels and three underwent a vertebrectomy. 15 patients were augmented with a posterior
fixation.
The pathology treated included spondylodiscitis
(7), metastatic carcinoma (3), degenerative scoliosis
(8), degenerative disc disease (9) and osteoporotic
collapse (1).
Complications included 4 nerve root injuries
(three of which subsequently improved), 2 epidodes
of transient dermatomal numbness, one renal cortex
injury and one wound infection. Two cases had to be
abandoned. Blood loss was minimal in all cases other
than the vertebrectomies for tumour. Cage placement was deemed to be satisfactory in 39/42 cages.
Outcome information was available at outpatient
clinic in 15 patients. 12 patients reported their
symptoms were improved, 1 reported no change
and 2 patients had deteriorated.
Conclusions: Our initial experience with XLIF has
been positive, but it is associated with a risk of nerve
root injury and injury of structures encountered in
approaching the spinal column.

HS F2-02: Motion preservation and clinical
outcome of PCM cervical arthroplasty
V. Petrik1, S. Fox1, J. Parkinson2, E. McKintosh2,
J. Timothy3, R. Gullan2 & D. Choi1 (1The National
Hospital for Neurology and Neurosurgery, London UK;
2
King’s College Hospital, London, UK; 3Leeds General
Infirmary, Leeds, UK)
Objectives: Assessment of motion preservation and
related clinical outcome after PCM cervical disc
replacement.
Design: Independent prospective analysis.
Subjects: 80 PCM artificial discs (C3/4-6, C4/5-11,
C5/6-37, C6/7-26) were implanted in 53 patients (24
females, average age + STDEV 48.8 + 9.2 years)
assessed by post-operative flexion/extension X ray of
C spine and clinical outcome. Median follow up was
15 months, range 1–35 months. 36 patients had
follow up longer then 1 year.
Methods: Motion was assessed by measuring
changes in angulation at the level of the disc
replacement, increase in interspinous process distance with flexion, and horizontal shift of implant
plates. Clinical outcome was assessed by preoperative and follow-up Neck Disability Index
(NDI), Neck and Arm Pain Visual Analogue Score
(VAS) and SF-36.
Results: 44 implants were considered to have little
functional movement defined by angular changes of
less than 38. 19 implants moved between 38 and 58
and 17 implants more than 58. Angular movement
was significantly correlated with other methods of
radiological assessment (p 5 0.01) such as changes
in interspinous process distance (r ¼ 0.74) and
horizontal shift of implant plates (r ¼ 0.49). Our
cohort showed post-operative improvement of 21%
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in NDI, 31% in neck and 40% in arm VAS, and 12%
and 18% in physical and mental components of SF36 respectively. The outcome, however, was not
correlated with the degree of movement (ANOVA,
p 4 0.05). One patient required re-operation for
migration of the implant.
Conclusions: Only 21% of implants preserved
substantial movement of more than 58. Although
clinical outcome suggested better results with higher
degree of motion preservation the results in our
cohort were not statistically significant.
Reference
Pimenta L, McAfee PC, Cappuccino A, Bellera FP, Link HD.
Clinical experience with the new artificial cervical PCM (Cervitech) disc. Spine J 2004;4(6 Suppl):315S–321S.

HS F2-03: Is it Cauda Equina? A retrospective
study of neurosurgical referrals
A. N. Claxton, S. P. S Howarth & J. P. Holland
(Greater Manchester Neurosciences Centre, Salford
Royal Foundation Trust, Manchester, UK)
Objectives: To test the hypothesis that patients
referred to a neurosurgical centre with suspected
Cauda Equina Syndrome (CES) rarely have true
CES.
Design: Retrospective analysis of patient referrals
over a 12 month period from computer records (1st
November 2008–31st October 2009).
Subjects: 285 patients referred to a neurosurgical
centre from all points of referral including primary
care.
Methods: Referral data was analysed from onset of
symptoms through initial assessment, radiographic
imaging, to a final treatment plan. Severity of
presentation was graded according to the number
of red-flag symptoms, neurological examination
findings and whether there was a positive MR for
cauda equina compression.
Results: 285 patients were referred over 12 months
with 57.5% undergoing urgent MR scans. 12.3%
progressed to early surgery (within 48 hours),
however only 4.9% of patients had red flags,
neurological signs and a positive MR scan.
23.5% of referrals were from primary care, with
only one patient exhibiting red flag symptoms,
neurological signs and a positive MR scan.
Conclusions: CES is a surgical emergency and so
there is a tendency to refer directly to neurosurgeons
when patients exhibit red flag symptoms. With
only one of the 69 primary care referrals and just
4.9% of total referrals having good physical and
radiological evidence for CES, this suggests that
assessment of potential CES should first be performed by the local hospital and should only be
referred to the emergency neurosurgical service with
a positive MR scan.

354

Proceedings

HS F2-04: Safety and efficacy of intradural
extramedullary spinal tumour removal using a
minimally invasive approach*
R. J. Mannion, A. M. Nowitzke & M. J. Wood
(Addenbrookes Hospital, Cambridge, UK)
Objectives: Minimally invasive surgery for intradural tumours offers the potential benefits over open
surgery with multilevel laminectomy, but there are
concerns over safety and efficacy. Here we review our
early experience with minimally invasive techniques
for intradural tumours in the spine.
Design: Prospective observational study.
Subjects: 11 consecutive patients (mean 46.5 yrs,
range 16–80) with intradural extramedullary spinal
tumours requiring surgery.
Methods: Thirteen intradural (1 cervical, 6 thoracic,
6 lumbar) tumours in 11 patients were operated
upon using a muscle splitting, tube-assisted paramedian approach with hemilaminectomy to access
the spinal canal. Fluoroscopy and navigation were
used to determine the surgical level in all cases.
Results: Satisfactory tumour resection was achieved
in all but one case, when the surgery was converted to
open. Surgical time and intra-operative blood loss
were favourable compared to open techniques.
However, in two cases the wrong level was exposed.
There was no post-operative morbidity in any of the
minimally invasive cases.
Conclusions: Intradural extramedullary tumours
can be safely and effectively removed using minimally
invasive techniques, though these approaches highlight even more the importance of correct level
exposure. The pros and cons of minimally invasive
versus open surgery are discussed.

findings, complications and length of hospital stay
were noted from individual records and scans (PACS).
Results: Twenty-eight patients (M:F ¼ 11:17), age
range 21–91 years (mean-74.6) were treated by this
method. Fall at ground level was the commonest
mechanism of fracture (50%). All patients had neck
pain and two had neurological deficit. Three patients
had two screw and rest one screw fixation. Twentyfour patients were followed up for 3–10 months. Pre
operative scan showed a mean slip of 4.7 mm,
sagittal angulation of 14.5 degree and coronal
angulation of 3.7 degree. Post op scan showed the
mean slip, sagittal & coronal angulation of 1.9 mm,
8.3 & 2.05 degree respectively. Twenty-two patients
(91.6%) had good stability at follow up. Five patients
had chest infection (one died) and three (10.7%)
severe dysphagia needing NG feed.
Conclusions: Anterior fixation of odontoid fractures
can be achieved by minimally invasive techniques
with good stability rate. Fractures with slip and
angulations can also be fixed with this procedure.
Post operative dysphagia can be troublesome.

HS F2-06: A comparision of two techniques for
percutaneous pedicle screw insertion using
image guidance*
R. J. Mannion & M. J. Wood (Addenbrookes Hospital,
Cambridge, UK)

Objectives: Optimum management of Type II
odontoid fracture is controversial. Each treatment
modality has it’s limitations. We discuss the outcome
and complications of all type II odontoid fracture
treated by anterior screw fixation in a single UK
centre.
Design: Retrospective review of case notes and
scans.
Subjects: Twenty-eight patients undergoing minimally invasive screw fixation for type II odontoid peg
fracture through anterior approach.
Methods: Demographic details, mechanism of injury,
presenting features, pre and post operative scan

Objectives: To determine the relative accuracy of
minimally invasive lumbar pedicle screw placement
using 2 different CT-based image–guided techniques.
Design: A comparison of 2 surgical techniques.
Subjects: Sixty-seven patients undergoing minimally-invasive placement of lumbar pedicle screws
(296 screws) using a navigated, image-guided technique. EMG monitoring of lumbar nerve roots was
used in all.
Methods: Group 1: 24 patients in whom a preoperative CT scan was merged with intra-operative 2D
fluoroscopy images on the image-guidance system.
Group 2: 43 patients using intra-operative 3D fluoroscopy images (O-arm) as the source for the image
guidance system. The frequencies of pedicle breach
and EMG warnings (indicating potentially unsafe
screw placement) in each group were recorded.
Results: The rate of pedicle screw misplacement was
6.4% in group 1 vs 1.6% in group 2 (p ¼ 0.03). There
were no cases of neurological injury from suboptimal placement of screws. Additionally, the
incidence of EMG warnings was significantly lower
in group 2 (3.7% vs 10% (p ¼ 0.03)).
Conclusions: The use of an intra-operative 3D
fluoroscopy system with an image-guidance system

*This abstract was withdrawn from the Cambridge meeting in
April and is a resubmission. If the work is to be cited this abstract
should be regarded as the definitive reference since it was that
presented to the society for peer review.

*This abstract was withdrawn from the Cambridge meeting in
April and is a resubmission. If the work is to be cited this abstract
should be regarded as the definitive reference since it was that
presented to the society for peer review.

HS F2-05: Minimally Invasive Anterior Screw
Fixation for Odontoid Peg fracture – Outcome
& Complications
K. Ghosh, M. Arora, A. Ray, A. Golash (Royal Preston
Hospital, Preston, UK)
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results in greater accuracy of pedicle screw placement
than the use of pre-operative CT scans, although
potentially dangerous placement of pedicle screws
can be prevented by the use of EMG monitoring of
lumbar nerve roots.

HS F2-07: Referral Pattern of Patients with
suspected Cauda-equina Syndrome – one year
experience at a Tertiary Referral Centre
M. Arora, K. Ghosh, N. T. Gurusinghe & A. Ray
(Royal Preston Hospital, Preston, UK)
Objectives:
1.

2.

To assess the referral pattern of patients with
suspected cauda-equina syndrome and the timing of radiological investigation and treatment.
To analyse the source of referral and its
appropriateness.

Design: Retrospective analysis of referrals from on
call books and imaging in PACS system.
Subjects: 158 patients referred as cauda-equina
syndrome, from seven DG hospitals and GPs,
between April 2009 and March 2010.
Methods: Demographic details, time of referral,
origin of referral, place and time of scanning,
radiological findings and time of operation were
noted from on call books, PACS system and
Quadramed system.
Results: Total 158 patients (M:F ¼ 65:93) with a
mean age of 45.7 years (range 20–80 years) were
referred in that period. Half (n ¼ 79) of the referrals
were out of hours (between 18:00hrs & 8:00 hrs). 42
patients had to be transferred urgently to get out of
hour MRI scan of which 14 (17.7%) were positive
and needed operation. 22 patients (27.8%) needed
operation from daytime referrals. 24.6% of males &
21.5% females referred needed surgery. 36 patients
(22.8%) were referred by GP, 68(43.3%) from
accident & emergency department and 54(34.2%)
from the wards reviewed by a consultant. 19.4% of
GP referrals, 26.4% of A/E referrals and 20.3% of
ward referrals were positive needing surgery.
Conclusions: A large number of patients were
referred as cauda-equina syndrome though only
22.7% needed surgical intervention. Incidence of
positivity was much higher in patients referred during
the day. A quarter of A/E referrals needed operation
which was higher than the GP or ward referrals.

Objectives: With an ageing population cervical
spondylotic myelopathy has become the most common spinal cord problem in individuals over 55.
Recovery from surgery often leaves the patient
disappointed. This study asks if functional outcome
of a cervical cord decompression is related to a
patient’s general health and mental state.
Design: Retrospective case note and prospective
questionnaire review of outcomes from decompressive surgery for cervical myelopathy.
Subjects: A cohort of 19 patients (14 males, 5
females) mean age of 62; 8 had a cervical laminectomy and 11 an anterior decompression. Chosen due
to their co-morbidities and age.
Methods: The mental health and postoperative
function of the patients was assessed using an
abbreviated short form health questionnaire (SF12) and modified JOA questionnaire. Seven patients’
pre and postoperative function was compared using
the modified JOA disability scores.
Results: The majority of patients improved their
functional capabilities. The mean neurological recovery rate for the cohort was þ14.7%. There was a
significant correlation between postoperative mental
health and neurological function. Spearman’s rank
test at a confidence level of p ¼ 0.01 showed the
correlation to be r ¼ 0.75.
Conclusions: Elderly patients with co-morbidities
are likely to improve functionally following a cervical
cord decompression. There is a correlation between
postoperative function and mental health. This study
recommends a prospective analysis of the preoperative mental health of patients. This would identify
individuals whose postoperative function may be
hindered by their psychological state and furthermore if targeted psychological therapy in these
individuals will aid their postoperative recovery and
function.

HS F2-09: Specialised and Non Specialised:
Who does what in spinal surgery?
H. K. Sharpe, R. C. O’Connor & G. S. Cruickshank
(West Midlands Specialised Commissioning Team and
The West Midlands Neurosurgery Network Board,
Birmingham, UK)
Objectives: The core aim of the study was to
complete a needs assessment for spinal services for
our region. More specifically however, the spinal
services review objectives were:
.
.

HS F2-08: Assessing the outcome of a surgical
cervical cord decompression in relation to
patients co-morbidities and mental health
J. S. Bal & R. A. Cowie (Salford Royal Foundation
Trust, Salford, UK)
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.
.

To understand the increase in spinal surgery
activity across local providers.
To determine the extent to which this activity was
specialised and non-specialised.
To review the specialties and professionals
providing spinal surgery.
To examine the range of secondary and tertiary
providers of spinal surgery.
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To review current commissioning responsibilities
for spinal surgery.

Design: Spinal Needs Assessment.
Quantitative study.
Subjects: Adult patients receiving a form of spinal
surgery in the West Midlands during April- December 2009/10.
Methods: We compared the National Definition Set
for Specialised Spinal Services and the existing
algorithm our commissioners use to determine
commissioning responsibility.
We reviewed 7702 primary procedures (OPCS) for
our region for the period April 2009 to March 2010
using the activity submitted by providers through
Secondary Uses Service (SUS).
Results:
1.

2.

3.

4.

5.

From the primary OPCS codes analysed, 86% of
these were related to non specialised activity with
80% of the ‘non specialised’ work being carried
out in ‘specialised’ neurosurgery units.
Tertiary spinal providers are undertaking a
significant proportion of ‘non specialised’ work
in addition to ‘specialised’ work as defined by the
definition set.
The commissioning of spinal surgery at the HRG
level is not sensitive enough to distinguish between
the ‘specialised’ and ‘non specialised’ activity.
The region has varying access levels for spinal
surgery, with differing patterns of who performs
such surgery and where.
Across PCTs in our region there was wide
variation in the ratio of specialised to nonspecialised operations.

Conclusions: In order to address the issue of capacity
in neurosurgery, providers and commissioners should
jointly review the ratio of specialised and non
specialised activity in their units. Further discussions
are necessary regarding the optimum spinal care
pathway, specialism and the range of providers to
undertake the ‘specialised’ versus the ‘non specialised’
work. Limitations of the initial data review were that
we took a too strict a focus on spinal HRGs and we did
not expand the data to OPCS procedures outside of
the primary position, the analysis continues.

Neurotrauma
HS F4-01: Assessing and responding to the
cognitive and psychosocial sequelae of
Traumatic Brain Injury in a multi-disciplinary
neurotrauma out-patient clinic
T. L. Edginton, C. Loveday, J. L. Iddon &
P. J. A. Hutchinson (Department of Psychology,
University of Westminster, London UK and Clinical
Neurosciences, Addenbrookes Hospital, University of
Cambridge, Cambridge, UK)

Objectives: To explore generic and specific patterns
of cognitive impairment and establish how they relate
to both clinical and psychosocial factors using a
specially designed neuropsychological triage assessment.
Design: A multivariate design was used, with each of
the neuropsychological and psychosocial measures
treated as individual scores.
Subjects: 167 TBI patients with cognitive symptoms
attending a multidisciplinary neurotrauma outpatient
clinic as part of their follow up.
Methods: Our short neuropsychological triage
battery and the SF36 quality of life questionnaire
was administered. Factor analysis was used to
identify cognitive constructs that underpin the key
cognitive deficits observed in TBI patients. Frequency and correlation analyses were used to identify
the relationship between these factors with SF36
scores.
Results: Factor analysis revealed that memory and
executive components form two independent factors.
On the most sensitive executive measure 64.4%
showed impairment with 27.8% in the most significantly impaired range. In contrast on the key
measure of memory functioning 73.6% showed
impairment with 36.2% in the most significantly
impaired range. Furthermore the executive component was strongly correlated with physical functioning on the SF36; r ¼ 0.625, contrasting with memory
deficits that did not correlate with any SF36
measures.
Conclusions: Our short neuropsychological assessment can be used successfully to detect cognitive
impairments and differentiate between two distinct
cognitive factors that have independent relationships with SF36 measures. We discuss these
findings in relation to quality of life, targeted
rehabilitation and implications for future development of the service.

HS F4-02: Pituitary dysfunction following
Traumatic Brain Injury
S. A. Alavi1, H. L. Simpson3, A. J. Webb3,
C. M. Harkin1, D. K. Menon2 & P. J. Hutchinson1
(Departments of 1Clinical Neurosciences; 2Anaesthesia,
and 3Wolfson Diabetes and Endocrine Clinic (Institute of
Metabolic Science), Addenbrooke’s Hospital, Cambridge,
UK)
Objectives: Traumatic brain injury (TBI) related
hypopituitarism is well reported but incidence
remains unclear. For examples, studies have reported
a range of 0–60% for ACTH deficiency.
Design: Prospective & Retrospective study.
Subjects: Adult patients with TBI.
Methods: 2 groups were studied. Retrospective
group: 16 patients identified from TBI database,
were studied with a detailed biochemical assessment
more than 1 year post TBI (fT4, fT3, glucagon
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stimulation test for GH,+short Synacthen test, 9am
testosterone/LH/FSH, follicular phase LH/FSH/E2
in females). Prospective group: 68 TBI patients were
studied acutely (day 0–7; n ¼ 38 in ITU) or following
neuro-trauma clinic attendance (symptomatic patients with initial GCS range 3–15) at 6 months
(n ¼ 20) or 4 12 months (n ¼ 9) post TBI. In the
acute phase, cortisol or Short Synacthen test were
performed. At 6 and 12 months, U&E, fT4, TSH,
9am Cortisol, LH/FSH, Testosterone/Estradiol were
assessed.
Results: Retrospective group: 2/16 had abnormalities in their anterior pituitary function.
1 patient had severe adult GH deficiency (peak
GH 5 3mg/l), with the other having GH and LH/
FSH deficiency.
Prospective group: 12/68 patients had abnormalities
in baseline anterior pituitary function. Acute phase
group: 5/38 patients had low 9am Cortisol (5200
nmol/l), with 4 having a normal SST, and 1 having
partial ACTH deficiency.
6 months group: 3/20 had low Testosterone
(58nmol/L) and 1/20 had low E2 [550 pg/ml].
412 months group: 2/9 had low 9am cortisol and
testosterone, and 1/9 had low testosterone concentration. Of these 84 patients, 10 (12%) have
confirmed anterior pituitary insufficiency.
Conclusions: This small sample of patients demonstrate a 12% incidence of anterior pituitary dysfunction in TBI patients, with hypogonadotrphic
hypogonadism being the most frequent finding.
Which patients are at highest risk, and a strategy
for investigation remains unclear.
Acknowledgement: We wish to acknowledge administrative support from Mrs G Martin.

HS F4-03: Secondary ICP indices correlate with
Marshall Classification and outcome in
Traumatic Brain Injury
V. Wykes, J. Yeh, R. Hunter & V. Verma (The Royal
London Hospital, Whitechapel, London, UK)
Objectives: The objective is to study the correlation
of secondary ICP indices with CT findings and
outcome in Traumatic Brain Injury (TBI). A
cerebrovascular pressure reactivity index (PRx) can
be determined as the moving correlation coefficient
between mean intracranial pressure (ICP) and mean
arterial blood pressure. PRx is a surrogate marker of
cerebrovascular reactivity. All components of the
ICP waveform that have a spectral representation
within the frequency limits of 0.05 to 0.0055 Hz (20
seconds–3 minutes) can be classified as slow waves.
Previous studies demonstrate a relationship between
lower magnitude of slow waves and worse outcome
(1). The Marshall Classification of diffuse brain
injury as seen on CT has been shown to predict
mortality in TBI.
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Design: A prospective observational study of 30
patients was performed.
Subjects: Inclusion criteria were TBI patients
admitted to the Intensive Care Unit (ICU) at the
Royal London Hospital. All patients were managed
according to the local guidelines for the management
of TBI. Secondary indices derived from the ICP
waveform were analyzed by ICMþ (Cambridge
University) software. A total of 1241 hours of data
were recorded. An initial CT was performed in all
patients before admission to ICU.
Methods: All patients were managed according to
the local guidelines for the management of TBI.
Secondary indices derived from the ICP waveform
were analyzed by ICMþ (Cambridge University)
software. A total of 1241 hours of data were
recorded. An initial CT was performed in all patients
before admission to ICU.
Results: We found a strong association between all
these secondary ICP indices and the initial CT scan
findings as per Marshall classification.
Conclusions: Surrogate markers of cerebrovascular
reactivity and pressure-volume compensatory reserve
correlates with CT findings and outcome in TBI.
Reference
Zweifel C, Lavinio A, Steiner LA, Radolovich D, Smielewski P,
Timofeev I, et al. Continuous monitoring of cerebrovascular
pressure reactivity in patients with head injury. Neurosurg Focus
2008;25(4):E2.

HS F4-04: Cytotoxic Brain Edema: organized
swelling of the astrocyte network?
Z. E. Zador, A. Mihaly & G. T. Manley (University of
California San Francisco, Department of Neurosurgery,
San Francisco, USA and University of Szeged, Szeged,
Hungary)
Objectives: The management of cytotoxic brain
edema is a major challenge of neurocritical care,
partially due to our limited understanding of the
pathological expansion of cerebral tissue. One key
component of the cytotoxic brain swelling is the rapid
water uptake of astrocytes through the glial water
channel aquaporin 4, the other component is their
intercellular coupling through the gap junction
protein connexin 43. We aimed to highlight the
mechanisms of brain microcapillary compression and
extracellular space contraction, as the consequences
of astrocyte swelling and to test the changes of
intercellular coupling of astrocytes as a novel
component of cytotoxic brain edema.
Methods: We used multiple, well-established models of cytotoxic brain edema in rats or mice lacking
the glial water channel AQP4. Measurements were
taken from the cerebral cortex: protein expression
was assessed with Western blot, capillary size was
measured using transmission electron microscopy
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and diffusion characteristics were computed from
fluorescent recovery after photobleaching (FRAP)
measurements. Statistical significance was assessed
using students T test.
Results: We found that the deletion of AQP4
improved microcapillary lumen potency (22 + 3
mm2 vs 13 + 2 mm2 [AQP47/7 vs AQP4þ/þ]
n ¼ 11, p 5 0.05) and preserved ECS diffusion in
the acute phase of edema. During the peak of seizure
related cell swelling in rat cortices, the dephosphorylation of the Cx43 subunits was also observed
(*50% decrease n ¼ 5, p 5 0.01), corresponding to
the decrease in astrocyte coupling.
Conclusions: Our results further elucidate the
background of cytotoxic brain edema suggesting that
the intercellular coupling and individual swelling of
astrocytes may contribute to the mechanism.
References
Zador Z. Mechanisms of cytotoxic brain edema. PhD thesis, 2009;
University of Szeged, Faculty of Medicine, Department of
Neurosurgery, Szeged, Hungary.
Zador Z, Magzoub M, Jin S, Manley GT, Papadopoulos MC,
Verkman AS. Microfiberoptic fluorescence photobleaching reveals
size-dependent macromolecule diffusion in extracellular space
deep in brain. FASEB J 2008;22:870–9.
Zador Z, Weiczner R, Mihály A. Long-lasting dephosphorylation
of connexin 43 in acute seizures is regulated by NMDA receptors
in the rat cerebral cortex. Molecular Medicine Reports 2008;1:
721–27.

HS F4-05: First evidence for an independent
relationship of cortical depolarisations with
adverse outcome in patients with traumatic
brain injury
J. A. Hartings1, B. Roozenbeek2, M. Fabricius3,
M. R. Bullock4, D. Okonkwo5 , B. Mathern6,
R. Bhatia7, A. Manning7, S. Vidgeon7, J. Woitzik8,
L. Shutter1, A. I. R. Maas2 & A. J. Strong7
(1University of Cincinnati, USA; 2University of
Antwerp, Belgium; 3Glostrup Hospital, Copenhagen,
Denmark; 4Univerity of Miami, USA; 5University of
Pittsbugh, USA; 6Medical College of Virginia,
Richmond, Virginia; 7King’s College Hospital, London,
UK; 8Campus Benjamin Franklin, Berlin, Germany)
Objectives: To determine whether spontaneous
cortical spreading depolarisation (CSD) events in
patients with head injury are associated with adverse
outcome, independent of recognised risk factors.
Design: Prospective, multicentre observational
study in patients receiving intensive care following
craniotomy for craniocerebral trauma.
Subjects: 64 patients with acute traumatic subdural
haematoma and/or parenchymal contusion with mass
effect requiring craniotomy.
Methods: Prospective collection of IMPACT1 predictors for adverse outcome; insertion of 6-contact
subdural electrode strip (Ad-Tech) at conclusion of

craniotomy; continuous recording of wide band
electrocorticogram (ECoG) and analysis for type of
depolarization event [none (0), or CSD with (1) or
without (2) recovery of spontaneous activity]2;
extended Glasgow Outcome Scale (eGOS)3 at 6
months dichotomized to Poor (1–4) or Good (5–8);
uni- and multi-variable logistic regression analysis of
eGOS versus depolarisations and IMPACT risk
factors.
Results: Nagelkerke’s R2*100 in logistic regression,
representing the % variance in outcome attributable
to an input variable set, were as follows: IMPACT
Core4 (Age, motor score, pupils): 29%; IMPACT
Extended (Core þ Marshall CT, tSAH, hypoxia,
hypotension): 43%. IMPACT Extended þ depolarisations: 57%. Age, pupils, and depolarizations were
the only significant predictors in the full model, and
of these, depolarizations had the largest R2*100 in
univariate analysis (17%).
Conclusions: Subject to independent statistical
analysis, the data from this highly selected study
group suggest that depolarisations in the severely
injured human cerebral cortex are linked with a
powerful adverse effect on outcome, independent of
known admission risk factors. The role of secondary
insults following admission also needs to be taken
into account.
References
1 Murray GD, Butcher I, McHugh GS, Lu J, Mushkudiani NA,
Maas AI et al. Multivariable prognostic analysis in traumatic
brain injury: Results from the IMPACT study. J Neurotrauma
2007;24(2):329–37.
2 Strong AJ, Fabricius M, Boutelle MG, Hibbins SJ, Hopwood
SE, Jones R et al. Spreading and synchronous depressions of
cortical activity in the acutely injured human brain. Stroke.
2002;33(12):2738–43.
3 Wilson JT, Pettigrew LE, Teasdale GM. Structured interviews
for the Glasgow Outcome Scale and the extended Glasgow
Outcome Scale: Guidelines for their use. J Neurotrauma.
1998;15(8):573–85.
4 Steyerberg EW, Mushkudiani N, perel P, Butcher I, Lu J,
McHugh GS et al. PLoS Med 2008;5(8):1251–61.

HS F4-06: Assessing Outcome following
Traumatic Brain Injury: Combining the
Glasgow Outcome Scale and SF-36 Quality of
Life Survey
M. R. Guilfoyle, H. M. Seeley, E. Corteen, C. Harkin,
H. Richards & P. J. Hutchinson (Addenbrooke’s
Hospital, Cambridge, UK)
Objectives: Compare outcome from traumatic brain
injury as measured by patients’ self-reported quality
of life with extended Glasgow Outcome Scale.
Methods: Patients were prospectively assessed at
outpatient follow-up with the generic Short Form 36
Health Survey (SF-36) and extended Glasgow Outcome Score (eGOS). Eight health domains and the
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SF-6D health utility index were calculated from the
SF-36 responses and standardised against published
normative values for the UK population.
Results: 514 patients were assessed 1–24 (mean 6)
months following injury with mean age 36.6 (SD
16.1) years. There were significant correlations
between eGOS and the SF-36 domains (r ¼ 0.41–
0.59, all p 5 0.001). Within each eGOS category
there was considerable variability in SF-36 and SF6D scores, in particular for the moderate and severe
disability groups. A substantial minority of patients in
the good recovery categories (eGOS 7 and 8)
reported SF-36 scores more than two standard
deviations below age matched normative mean
values, most pronounced in the Social Functioning
domain. Correlation between Physical Function and
Mental Health domains was significant but of only
moderate magnitude (r ¼ 0.35, p 5 0.001) suggesting many patients had differing degrees disability and
cognitive impairment. The correlation between SF6D and eGOS was higher than for the SF-36
domains (r ¼ 0.62 p 5 0.001) and each of the
domains correlated well with the SF-6D (r ¼ 0.66–
0.77, all p 5 0.001)
Conclusions: Quality of life scores correlate with
outcome measured by eGOS. However, SF-36
reveals important deficits and patterns of recovery
that are not captured by eGOS. The SF-6D is a valid
and useful single index of quality of life following
TBI.

Miscellaneous
HS F7-01: Growth Hormone Replacement in
patients with Growth Hormone Deficiency post
Subarachnoid Haemorrhage and Traumatic
Brain Injury results in improvement in Quality
of Life
C. J. Gardner, C. Stoneley, C. Daousi,
I. A. MacFarlane, D. J. Cuthbertson & M. Javadpour
(University Hospital Aintree, Liverpool, UK and The
Walton Centre for Neurology and Neurosurgery,
Liverpool, UK)
Objectives: Subarachnoid Haemorrhage (SAH) and
Traumatic Brain Injury (TBI) are common conditions with considerable morbidity in survivors.
Growth Hormone Deficiency (GHD) is also associated with impaired quality of life and increased
cardiometabolic risk (hypercholesterolaemia, obesity,
insulin resistance). Recent studies have shown a high
prevalence of GHD in survivors of SAH and TBI
however response to therapy has not been studied.
Design: A prospective analysis of patients attending
an endocrine clinic providing screening for pituitary
dysfunction in patients following SAH and TBI.
Subjects: 7 patients (5 SAH, 2 TBI) with impaired
quality of life diagnosed with GHD 1–10 years post
injury.
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Methods: Patients were assessed by dynamic pituitary function testing and a GHD specific quality of
life questionnaire (QOL AGHDA). Growth hormone replacement (GHR) was offered to patients
according to NICE criteria (peak growth hormone 5 3mcg/l, AGHDA ¼ 11/25). Quality of Life
(QOL), anthropometry and lipid profiles were
evaluated pre and 6 months post treatment.
Results: After 6 months of GHR AGHDA score
(median [interquartile range]) significantly improved
(19[11] vs 15[12]; p ¼ 0.04) with 5/7 patients
reporting clinical improvement and 2/7 unchanged.
There was no significant change in anthropometry or
lipid profiles.
Conclusions: Growth hormone replacement in
symptomatic patients with growth hormone deficiency post SAH results in significantly enhanced
quality of life. Growth hormone deficiency should be
considered in all patients who remain symptomatic in
the chronic phase following SAH and TBI.

HS F7-02: Prognostic Factors Affecting Seizure
Outcome Following Epilepsy Surgery
A. Kumar, A. Valentin, R. P. Selway, R. D. C. Elwes,
J. T. Laban, G. Alarcon & I. Malik (King’s College
Hospital, London, UK)
Objectives: To investigate potential prognostic
indicators for seizure outcome following epilepsy
surgery
Design: Retrospective review of medical records of
all patients who had resective or transective epilepsy
surgery between 1st January 1999 and 31st December 2008 at King’s College Hospital.
Subjects: 218 patients were eligible for inclusion,
with 51% of participants being male. Sixty seven
patients underwent EEG recordings with intracranial
electrodes. The average age at operation was 34.1
years; with average duration of follow-up being 36.6
months.
Methods: Type of resection, MRI findings, pathology and intra-cranial electrodes were compared
with surgical outcome, in terms of seizure control,
as defined by Engel’s classification of seizure
grading.
Results: Univariate statistical analysis using Chisquare and Fisher’s exact test found that resective
surgery was associated with a favourable (grade I /II)
outcome compared to transective procedures
(p ¼ 0.002). The presence of MRI abnormalities
and the use of intra-cranial electrodes had no
prognostic value on seizure outcome (p 4 0.05).
Temporal resections were found to be associated
with a trend towards better surgical outcome (73%)
compared to extra-temporal surgery (59%)
(p ¼ 0.083). Indeed, among the 67 patients with
intra-cranial recordings, temporal resection was
associated with better seizure control (p ¼ 0.041).
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Conclusions: Resective epilepsy surgery is more
efficacious than transective operations. MRI abnormalities and use of intra-cranial electrodes does
not affect outcome. Temporal resections appear to be
associated with better seizure outcome compared to
extra temporal resections.

HS F7-03: Mortality Rate: An Inaccurate
Indicator of Neurosurgical Care?
N. Srikandarajah, F. J. L. Arnold & A. J. Martin
(St George’s Hospital, London, UK)
Objectives: Mortality rate is a common outcome
indicator used by patients, healthcare professionals
and public health departments to assess the quality of
healthcare. We studied deaths at our neurosurgical
unit to determine whether mortality rate can truly
reflect the overall quality of care delivered.
Design: Retrospective study of all deaths at our Unit
during 2009.
Subjects: 55 deaths, a mortality rate of 2.19%.
Methods: Records were consulted to categorize a
patient’s likely prognosis at admission according to
defined criteria. Categories were allocated blindly by
a Consultant Neurosurgeon and a Senior Neurosurgical Registrar. All cases had been previously
discussed at monthly mortality meetings.
Results: Deaths were classed as almost inevitable
(30.9%), high-risk (34.5%), lower-risk (30.9%) or
clearly preventable (3.6%). The 2 preventable deaths
were related to factors prior to neurosurgical referral.
Causes of death included subarachnoid haemorrhage
SAH (40%), head injury (27.3%) and cerebral
tumour (14.5%). 98.2% of deaths were emergency
admissions. 65.5% of deaths had undergone neurosurgical intervention whilst 34.5% were managed
conservatively.
Conclusions: These results highlight that mortality
rate is not a reliable indicator of the overall quality of
neurosurgical care. The majority of these deaths were
probably inevitable or high-risk emergency admissions. It may be more useful to publish separate
mortality rates for Grade V SAH and severe head
injury, or to focus on variations in the outcome for
lower-risk cases.

HS F7-04: 30 Day mortality in Neurosurgery.
A report of institutional 30 day mortality in
paediatric CNS tumour surgery
R. J. O’Kane, P. Chumas & C. Stiller (Leeds General
Infirmary, Leeds, UK
Objectives: Objective measurements of surgical
performance are increasingly sought by regulators
and society in general. The 30 day mortality is the
most concrete and universally accepted measure that

is reported in the surgical community as a whole. Yet
review of the literature reveals that it is seldom (if
ever) reported in the neurosurgical setting.
Design: The UK Paediatric Cancer Registries were
interrogated for children 515 years of age for the
years 2004–2007 and the 30-day mortality rates by
CNS tumour type were determined.
Subjects: 1283 children were registered in this time
period, of which, 38 (3%) died within 30 days.
Methods: From this we determined each institutions
expected mortality rate and actual mortality rate.
This allowed us to create a funnel plot of all
institutions performing paediatric CNS tumour
surgery.
Results: A funnel plot displaying each institutions
(anonymized) 30 day mortality for paediatric CNS
tumours is displayed.
Conclusions: The funnel plot gives a strong visual
display of divergent performance.
Collective agreement of how we define and
measure mortality outcomes should take place both
nationally and internationally which will allow for
direct comparisons. We believe this will have a
positive effect to drive up standards of care.

HS F7-05: Use of autologous fat transplantation
to reduce post-craniotomy cosmetic defects
A. Jesurasa , M. Horridge, P. Sayal , A. Yousefpour &
U. J. Patel (Royal Hallamshire Hospital, Sheffield, UK)
Objectives: After craniotomy with temporalis muscle mobilisation, patients can often experience
cosmetic change and functional impairment secondary to muscle atrophy. The most significant, an
anterior temporal hollow, can be both disfiguring and
distressful. Many techniques have been described to
prevent temporalis atrophy, including preservation of
the neurovascular pedicle and subperiosteal retrograde dissection of the muscle. Even with osteoplastic flaps, some cosmetic defect is inevitable. We used
an established plastic surgical method, autologous fat
transplantation to correct these defects.
Methods: Of the 9 patients, 4 underwent craniotomy for clipping of MCA aneurysms and subsequently developed an anterior temporal hollow. The
other 5 patients underwent craniofacial procedures
with resection of skull base lesions. All 9 patients
were injected with autologous fat, aspirated from the
groin/abdomen by the Colman centrifuge technique,
into the temporal hollow.
Results: All 9 patients achieved significant improvement in facial symmetry and appearance postoperatively. At 12-month follow-up, 6 patients
maintained their cosmetic improvements. However,
3 patients with initial improvement in the appearance
of the temporalis hollow subsequently developed
significant fat resorption, requiring a repeat procedure. At follow-up, all these patients had maintained
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their cosmetic improvement. None of the patients
had complications.
Conclusions: Autologous fat injections provide a
simple, safe and cost effective way of reducing postoperative facial asymmetry and can be a viable
alternative to various other cosmetic procedures. In
addition, the technique can be performed as a daycase procedure under local or general anaesthetic,
depending on the fat donor site.

HS F7-06: Impact of EWTD on speciality
training in Neurosurgery at Newcastle
R. Dubey & P. S. Bhattathiri (Regional Neurosciences
Centre, Newcastle General Hospital, Newcastle upon
Tyne, UK)
Objectives: To review the impact of the new EWTD
compliant full shift rota on the training of middle
grade trainees in Neurosurgery at Newcastle, compared to the traditional on-call rota.
Design: Prospective, observational study.
Subjects: Over a duration of 13 months, which
included 6 months before change (February to July
2009) and 6 months after the change of rota
(September 2009 to February 2010), we recorded
the activities of trainees to 9 different consultants in
the department. August data was excluded as rota
changed in the middle of it.
Methods: Data was collected prospectively, using
the daily duty rota (DDR) published weekly and the
theatre operation log books. The activities that were
included were – the number of clinics attended
including the percentage of own consultant’s clinics;
total no. of theatre sessions attended including the
percentage of own consultant’s theatre sessions and
finally the total number of operations performed or
assisted (which were further grouped into Cranial,
Spinal, Shunt related & others) and also as elective
and emergency.
Results: As trainees rotate between consultants
every 6 months the data was analysed and compared
individually between the trainees of each consultant
for both periods. The values in each domain have
been doubled in both groups to give an annual
projected figure. The average number of clinics
attended (SD), on the previous rota, was 38 (6)
per year per trainee, which was nearly same at
40 (9) per year on the new rota. On an average,
57% of each consultant’s clinics were attended by
their own trainees before, which remained nearly
same at 55% on the new rota. The average number of
half day theatre sessions attended (SD) per trainee
per year was 154 (31) before which significantly
reduced to 132 (26) on the new rota. Similarly,
there was a significant drop from 76% to 56% in
attendance at the theatre sessions of one’s own
consultant. However this difference did not affect
significantly the total number of operations per

361

trainee (assisted and performed) which averaged to
275 (44) per year before and 264 (24) per year
after the change to the new rota.
Conclusions: There was a significant reduction in
the total number of theatre sessions attended and
also time spent in theatre with own consultant. This
could contribute to slow progression in training as
time spent in theatre with other consultants could be
less productive compared to your own consultant.
Multiple handovers among and repeated discontinuity in contact with your own patient, when being
on nights or compensatory off, does contribute to
lack of continuity of care for patients, as they are
being looked after by a variety of trainees during their
stay. Also the balance between work and quality of
life was felt to be poor, in general by all, on the full
shift rota. In March 2010, we opted-out from the
EWTD and switched back to the traditional on-call
rota.

Spine
HS F10-01: Surgical Outcome for Foot Drop in
Lumbar Degenerative Disease
D. Bhargava, P. Sinha, A. Tyagi, G. Towns & D. Pal
(Leeds General Infirmary, Leeds, UK)
Objectives: Controversy exists regarding the timing and outcome of surgery for lumbar degenerative disease (LDD) associated with foot drop.
Recovery of function is not well reported in the
literature. The aim of this study was to analyse the
postoperative outcome and prognostic factors for
motor recovery in these patients treated at our
institution.
Design: Retrospective observational study.
Subjects: All patients that underwent surgery for
LDD for footdrop between January 2004 to December 2007.
Methods: Cases were identified from operative
database. Foot drop was defined as weakness of
tibialis anterior (TA) of MRC grade 3 or less. Patient
demographics, pre operative TA strength, duration
of preoperative weakness, presence of leg pain, size of
the herniated disc and surgical outcome were
analysed. The follow up ranged from 6 months to 2
years.
Results: A total of 36 patients were identified. Ten
patients were excluded from analyses as documentation of clinical follow up was not available. Among
the remaining 26 patients, there were 15 male and 11
female with a mean age of 48 years (range 20 –74).
Prior to surgery, 18 patients (70%) had less than 4
weeks duration of their foot drop. The L4/5 level was
the operated level in 21 (82%) and L5/S1 in 5
patients. Twenty three patients had surgery for
herniated disc prolapse while three had surgery for
lateral recess stenosis. Post operatively 16 (61%) had
complete recovery, 7 (27%) were improved while
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3 remained unchanged. All patients who had
complete recovery of the foot drop had pre operative
weakness of TA for less than 4 weeks while those that
remained unchanged following surgery had longer
duration of palsy. 8 patients (30%) had pre operative
MRC grade of 2 or less and improved following
surgery.
Conclusions: Foot drop can be a debilitating
condition in LDD and the surgical outcome can be
good if performed early as demonstrated in our study
where 60% of patients had complete recovery of their
pre operative weakness. In this group of patients,
neurological improvement can occur in spite of
severe pre operative motor deficit.

HS F10-02: Improved fusion in minimally
invasive lumbar interbody stabilisation with low
dose BMP-2, but at what cost?*
Richard Mannion (Addenbrookes Hospital, Cambridge,
UK)
Objectives: Here we compare rates of fusion in
minimally invasive image guided lumbar interbody
fusion with percutaneous pedicle screws, using
BMP-2 with autologous bone graft versus autologous
bone graft alone.
Design: Comparison of two surgical groups of
patients.
Subjects: Thirty six patients, mean age 54 yrs, all
undergoing minimally invasive image guided lumbar
interbody fusion with percutaneous pedicle screws.
Methods: Group 1: In 17 patients (22 spinal levels)
the interbody cage was augmented with local bone
graft from the facet joint and BMP-2 (1.4mg per
level). Group 2: In 19 patients (20 spinal levels) the
interbody cage was augmented with autologous
bone graft alone, harvested from the iliac crest.
Thin slice lumbar CT scanning with multiplanar
reconstruction was obtained at 6 & 12 months postoperative.
Results: In group 1, 21/22 levels were fused postoperatively (mean 7.1 months). In group 2, fusion
levels were significantly lower (p ¼ 0.001), with 10
levels showing complete fusion and 9 partial fusion
(mean 12.4 months). Despite very low dose BMP-2,
2 cases of asymptomatic heterotopic ossification were
observed as were two cases of perineural cyst
formation, one of whom required revision.
Conclusions: The use of BMP with autograft in the
disc space during minimally invasive lumbar interbody fusion is associated with a higher rate of fusion.
Even with very low dose BMP used in this study,
morbidity related to BMP usage was observed.
*This abstract was withdrawn from the Cambridge meeting in
April and is a resubmission. If the work is to be cited this abstract
should be regarded as the definitive reference since it was that
presented to the society for peer review.

HS F10-03: Zero vascular complication rate
with anterior lumbar inter-body fusion:
retrospective cohort review of a combined
vascular and neurosurgical approach
M. J. Asha, M. Choksey, M. Pais & A. Shad (The
University Hospital of Coventry and Warwickshire,
Coventry, UK)
Objectives: To examine the procedure-related
complications and clinical outcome of anterior
lumbar inter-body fusion (ALIF) or anterior lumbar
disc replacement when performed jointly by a
vascular surgeon and a neurosurgeon.
Design: Retrospective cohort analysis for all patients
who underwent ALIF or anterior lumbar disc
replacement in our unit between 2004–2010.
Subjects: 51 patients (28 females and 23 males) who
underwent ALIF and/or anterior lumbar disc replacement between 2004–2010 were included. Mean
age was 43.92 years (range of 25–76). 34 patients
(66.7%) underwent ALIF. 10 patients (19.6%)
underwent anterior lumbar disc replacement. 7 other
patients (13.7%) had anterior disc replacement and
ALIF done for multi-level disease. In all patients a
transperitoneal approach was performed by vascular
surgeon. The rest of the procedure was completed by
a neurosurgeon.
Methods: The operative database for the last six
years was consulted to identify the study population.
Patients’ records were subsequently examined to
identify any procedure-specific complications.
Length of hospital stay and clinical outcome on
discharge were recorded. Outpatient follow up notes
were also reviewed to assess the clinical outcome and
the recuperation rate. Long term functional outcome
was assessed 6 months post-operatively.
Results: The main indication for surgery in the
study group (n ¼ 51) was severe back pain with the
underlying diagnosis of degenerative disc disease in
80% of patients. Procedure-related vascular complications were not reported in any patients. The only
significant complication recorded was due to selflimiting paralytic ileus affecting 8 patients, 15.7%.
All cases of paralytic ileus resolved with conservative
management within a few days. Mean hospital stay
was 5.49 days  1.96. The long term outcome after
6–12 months follow up revealed: full recovery in
55.6%, partial Recovery 28.3%, and no recovery in
17.4%.
Conclusions: Anterior lumbar approach is generally
unfavoured by neurosurgeons (despite its many
advantages compared to the posterior approach)
due to the significant risk of vascular injuries. This
risk is especially acknowledged by the emerging
generation of neurosurgeons with very little general
surgical exposure during the training years.
The results of this study illustrate the advantages of
routine cooperation with vascular surgeons in minimising the vascular complications of the surgical
approach and optimising the clinical outcome for the
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patients. This combined approach is also advocated
as a quality standard and a safe guard for neurosurgeons from medico-legal aspect.

HS F10-04: Cervical disc arthroplasty in
degenerative disc disease: early outcome results
from a single unit
R. Dubey, S. M. Marks, R. D. Strachan & F. P. Nath
(The James Cook University Hospital, Middlesbrough,
UK)
Objectives: To review the short term outcome of
cervical disc arthroplasty (CDA), at our centre, in
patients with symptomatic degenerative cervical disc
disease.
Design: Retrospective, observational study.
Subjects: Between September 2004 and June 2009,
93 patients (M:F::48:45), with a mean age of 45
years, underwent 96 operations for CDA. Of these,
65 were single level (Group A), 20 were multiple
levels (Group B) and 11 were Hybrid (fusion þ arthroplasty) procedure (Group C).
Methods: Retrospective review of case notes was
carried out, along with radiological measurement of
disc height & range of motion in flexion/extension
(RoM) at the operated and adjacent levels. Mean
follow-up duration was 9.2 months (range 1–44).
Results: Five types of prosthesis were used to
replace 118 discs. Of these, MOBI-C (44) and
SECURE-C (36) were most popular, followed by
PCM (21), PRESTIGE (13) and DISCOCERV (4).
Most common level replaced was C5/6 (57%). 85%
patients had radiculopathy while the remaining had
myelo-radiculopathy. Sustained improvement was
seen in 85% of these. Neck pain was associated in
88% of cases, of which, 73% reported considerable
improvement. Prosthesis related complications were
seen in 4 cases. Revision surgery was performed in 4
patients (3 for dislodgement of implant & 1 for
persisting severity of symptoms). Over 90% of the
disc prosthesis showed measurable movement with
mean RoM (SD) in degrees, post-operatively,
being 6.3 (5.2) in Group A, 2.6 (1.9) in Group
B and 5.3 (3.6) in Group C. On follow-up, it
improved to 8.5 (5.7), 3.2 (2.4) and 9.5 (3.2)
degrees respectively in the three groups. Best
movement was seen in MOBI-C discs with a mean
(SD) of 9.2 (5.7) degrees followed next by
Secure-C with 5.2 (4.0) degrees, which were
much higher than the other three devices. Dynamics
at adjacent levels is being analysed and would be
discussed in detail.
Conclusions: Clinical Outcome with CDA, in
carefully selected patients, is equivalent to traditional
fusion surgery with the advantage of preserving
motion (over 90% in our series). Our results are
comparable to the European multicentre prospective
trial with Bryant disc. 2nd generation devices
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(MOBI-C & SECURE-C) showed improved RoM,
which supports current literature. Dislodgement of
prosthesis could potentially be serious however none
of 3 patients in our series developed any long-term
problems and this was not reported in any of the 2nd
generation implants (MOBI-C & SECURE-C).
Reference
Goffin J, Van Loon J, Van Calenbergh F.. Cervical
Arthroplasty With the Bryan Disc: 4-Year Results. Proceedings
of the NASS 21st Annual Meeting. Spine J 2006;6(5):(Suppl.1)
62S–63S.

HS F10-05: Post-operative spinal epidural
haematoma (SEH): presentation &
management
A. R. Amiri, I. P. Fouyas & A. T. H. Casey (National
Hospital For Neurology and Neurosurgery, London, UK
and Wellington Hospital, London, UK)
Objectives:
1)
2)

Determine the timing for the occurrence of SEH
following surgery.
Analyse the association between early evacuation
of SEH and subsequent improvement in neurological deficit.

Design: Observational study.
Subjects: All patients who underwent major spinal
surgery between 1st October 1999 and 30th September 2006 at the National Hospital For Neurology
and Neurosurgery (NHNN) and the Wellington
hospital (WH).
Methods: All patients who developed SEH and
needed surgery for evacuation of the haematoma
were identified. A detailed review of their medical
records was carried. All information was collected
using a standardised data collection database.
Results: During this time period 4568 major spinal
operations took place at the NHNN and the WH.
10 patients developed SEH. Patients with postoperative SEH presented with their initial symptoms after a median time of 2.7 hours (IQR 1.1–
126.1). Surgery for the evacuation of haematoma
occurred a median of 12.1 hours (IQR 1.7–27.6)
following the initial onset of the symptoms. Those
patients who had their evacuation surgery within 6
hours of the start of their symptoms improved a
median Frankel score of 2 (IQR 1.0–3.0), and
those who had their evacuation surgery more than
6 hours after the start of their initial symptom
onset improved a Frankel score of 1.0 (IQR 0.0–
1.5) p ¼ 0.379.
Conclusions: SEH present early in the postoperative period. This study suggests that earlier
surgical intervention results in greater neurological
recovery. This is in keeping with the limited available
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evidence. Further studies with larger number of
patients are needed to investigate this association.
Reference
Lawton MT, Porter RW, Heiserman JE, Jacobowitz R, Sonntag
VK, Dickman CA. Surgical management of spinal epidural
hematoma: relationship between surgical timing and neurological
outcome. J.Neurosurg 1995;83(1):1–7.

HS F10-06: The use of the Interfuse, a unique
modular intervertebral body fusion device as a
less invasive alternative to conventional
bilateral lumbar intervenrtebral fusion
systems
T. M. Murphy & N. M. Wright (Spon. C. Bolger)
(Department of Neurological Surgery, Washington
University School of Medicine, St Louis, USA)
Objectives: The Interfuse Intervertebral Body
Fusion device is a modular system consisting of
an integral rod and rail multi-segmental system,
designed for use with autogenous bone graft and
supplemental spinal fixation systems. It allows
spinal surgeons to customise the width of the
device through a less invasive unilateral posterior
lumbar interbody fusion. It is used in our institution for intervertebral lumbar spinal fusion in
patients with degenerative disc disease and/or
spondylolisthesis.
Design: A prospective analysis of patient outcomes
following use of this novel device was performed,
using the Oswestry Pain Outcome Score, the Visual
Analogue Score, and the Low Back Pain Score.
Radiological assessment of rates of fusion were also
completed. Operative times, length of hospital stay,
patient satisfaction, and complication rates were
assessed. The technical specifications of the new
Interfuse system are also compared to the regular
system.
Subjects: This device is marketed as a less invasive
alternative to conventional posterior lumbar interbody fusion systems, which typically come in preset
sizes. This novel interbody system, due to it’s
modular nature, allows the surgeon the flexibility to
achieve an increased size of implant footprint
through a unilateral and smaller disc space opening.
This study assesses whether such theoretical benefits
result in improved patient outcomes.
Methods: Patients who would previously have been
treated with a standard posterior lumbar interbody
fusion were instead offered the Interfuse Interbody
modular fusion system. All patients showed radiologic evidence of degenerative disc disease, and/or
spondylolisthesis. Patients were referred to our
institution having failed conservative non-operative
treatments. The most-recent 11 patients with such
presentation were treated with the Interfuse system,
whereas the 12 prior patients with the same

presenting symptoms and radiology were treated
with conventional PLIF or TLIF.
Results: Even though the Interfuse system was used
on heavier patients, both the operative blood loss and
the hospital stay were less. The Interfuse system
achieved a slightly better restoration in disc height.
Even though the Interfuse patients had a greater
amount of pre-operative spondylolisthesis, there was
a greater correction achieved in these patients
compared with those treated with conventional
PLIF. No increase in operative time was seen in
patients treated with the Interfuse device, despite a
much larger interbody footprint with more interbody
spacers.
Conclusions: The Interfuse is a viable flexible
alternative to conventional PLIF in patients presenting with degenerative disc disease or spondylolisthesis, allowing a less invasive approach that does not
compromise patient care or surgical efficiency, and
allowing placement of a significantly larger interbody
footprint.

PARALLEL SESSION TAMBLING SUITE
Neurovascular
TS T1-01: Neurovascular training in 2010: What
can be achieved and at what cost?
D. O. Bulters, N. Higgins, R. Kirollos &
P. J. Kirkpatrick (Addenbrookes Hospital, Cambridge,
UK)
Objectives: The advent of endovascular techniques
has significantly reduced the vascular workload for
neurosurgeons. Despite this there will continue to be
a need for surgery in the future. Who will be able to
perform these ever more complex procedures whilst
achieving acceptable results is unclear. Our objective
was to assess what level training can be achieved in
the current environment and if this affects patient
outcome.
Design: The Royal College of Surgeons established
a series of post-CCT fellowships to address such
issues of subspecialty training following the introduction of EWTD.
Subjects: We assessed one such post CCT neurovascular fellowship.
Methods: Training was assessed by the volume of
vascular workload and level of supervision. Effect on
patients was assessed by surgical complication rate
and clinical outcome.
Results: Forty four aneurysms were clipped in the
first eight months of the fellowship. Two patients had
a transient third nerve palsy. Three suffered infarcts one small and seen on scan only, one causing
transient dysphasia and one complete A2 occlusion
resulting in poor outcome. Five arteriovenous malformations were treated. One required further
surgery and one embolisation of remnants. Eight
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EC-IC bypasses were performed. One high flow
bypass thrombosed whilst awaiting coiling of his
aneurysm with no clinical consequence. Twenty four
carotid endarterectomies were performed resulting in
one post-operative haematoma and one recurrent
laryngeal nerve palsy.
Conclusions: A neurosurgical CCT no longer
provides adequate training for a specialist interest
in neurovascular surgery making a fellowship
essential. This can provide an adequate level of
training to start an independent practice. Appropriate levels of supervision mean that complication
rates are compatible with contemporary series
and do not necessarily lead to unacceptable
outcomes.

TS T1-02: ‘‘TCD-proven-vasospasm’’: is it a
safe diagnosis?
D. Bhargava, Y. Z. alTamimi, A. Quinn & S. Ross
(Leeds General Infirmary, Leeds, UK)
Objectives: There have been multiple studies
and a meta-analysis that question the accuracy of
Trans Cranial Doppler (TCD) in the setting of
clinical vasospasm after Subarachnoid Haemorrhage. However, the term ‘‘TCD-provenvasospasm’’ remains popular in the Neurosurgical
community. The aim of this study was to estimate
the false negative rate and thus the potential risk
of under-treatment of this critical entity if TCD
is used to confirm the diagnosis of clinical
vasospasm.
Design: Prospective observational study.
Subjects: 135 consecutive patients admitted at a
single neurosurgical centre with aneurysmal subarachnoid haemorrhage.
Methods: TCD was recorded by a single experienced observer every 48 hours from day 1 to 14 postbleed. Flow velocity was measured in all six major
arteries, a velocity of 120cm/s in any vessel was
regarded as a confirmatory cut-off for spasm.
Clinically, spasm was diagnosed by two independent
observers if there was a drop in Glasgow Coma Score
by more than two points or a new focal deficit not
explained by any other cause. A descriptive statistical
analysis was done.
Results: 26.4% patients developed clinical features
of vasospasm. Of these, 84% were TCD ‘‘positive’’ at
some stage, however only 75% patients had a
corresponding elevation of TCD velocity- immediately prior to or at time of clinical symptoms. Thus 1
in 4 patients would be missed if TCD was used to
confirm the clinical diagnosis.
Conclusions: Although TCD has its place in
predicting likelihood of spasm and assessment of
treatment efficacy, based on the above findings we do
not recommend its use in the diagnosis of clinical
vasospasm.
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TS T1-03: Outcome in patients presenting with
an aneurysm related intracerebral
haemorrhage
R. H. Sacho, L. Dulhanty, J. P. Holland & H. Patel
(Greater Manchester Neurosciences Centre, Salford
Royal NHS Foundation Trust, Salford, UK)
Objectives: The outcome in patients who present
with an aneurysm related intracerebral haemorrhage
(ICH) is poor. There are many treatment strategies
now available to treat this group of patients. It
remains unclear however whether overall outcomes
justify an aggressive treatment approach in this group
of patients. We report the results of our approach on
patients that presented with an aneurysm related
intracerebral haemorrhage.
Design: Retrospective analysis of prospectively
collected database.
Subjects: Twenty six patients presenting with
concurrent ICH following subarachnoid haemorrhage (SAH).
Methods: We retrospectively identified and analysed
prospectively collected data of SAH patients presenting between August 2008 to January 2010 with
concurrent ICH. The grade at presentation, treatment decision, complications, length of hospital stay,
discharge destination, and 6 month outcome (Glasgow Outcome Score (GOS) at 6 months) were
recorded.
Results: Twenty six patients (6% of all SAH
patients) presented with an aneurysm related ICH.
The median patient age was 49 years (range 45-71
years). Most patients presented with poor WFNS
grade (61%) and had right sided middle cerebral
artery aneurysms (58%) with frontotemporal (42%)
or temporoparietal (42%) haematomas. Management included craniotomy/craniectomy and clipping
of the aneurysm in 18 patients (69%), coiling
followed by surgical clot evacuation in five (19%),
and craniectomy and coiling or coiling alone. The
outcome was favourable (GOS 4 or 5) in 46% of
patients with a 35% overall mortality.
Conclusions: The presence of an aneurysm related
ICH does not justify a nihilistic approach, as
aggressive treatment is associated with a favourable
outcome in 46% of patients.

TS T1-04: 20 year experience treatment of ACA
Aneurysms: pre and post-coiling era
O. Bradac1,2 , U. J. Patel2, F. Charvat1 & V. Benes1,
(Spon. A. A. Kemeny) (1Department of Neurosurgery,
1st Medical Faculty, Charles University, Prague;
2
Department of Neurosurgery, Royal Hallamshire
Hospital, Sheffield, UK)
Objectives: The outcomes of clipped and coiled
anterior cerebral artery (ACA) aneurysms between
2000–2009 were compared with each other and the
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outcomes of this group were compared to a historical
pre-coiling group of 1990–1999.
Methods: Unruptured aneurysms were treated on
an individual and pro-active basis. Ruptured aneurysms are treated as early as possible, whenever
clinical status allows. There were 161 patients in
the pre-coiling series and 247 patients in the postcoiling series. In the latter series 189 were coiled and
58 were clipped. Morbidity and mortality (M&M)
was defined as Glosgow Outcome Scale 1–3. Fisher
exact test was used to evaluate the data.
Results: The pre-coiling series M&M was 11% in
HH 0 (n ¼ 9), 9% in HH 1–3 (n ¼ 117) and 54% in
HH 4–5 (n ¼ 35).
In the post-coiling series the M&M in clipped
aneurysms was 21% compared to 24% in coiled
patients (p ¼ 0.73). There was no difference in the
M&M (0%) of the clipped (n ¼ 10) and coiled
(n ¼ 42) aneurysms. In HH 1–3 clipped aneurysms
(n ¼ 37), M&M was 11% and in coiled aneurysms
(n ¼ 100) 14% (p ¼ 0.78). In HH 4–5 clipped
aneurysms(n ¼ 11), M&M was 73% and in coiled
aneurysms (n ¼ 57) 56% (p ¼ 0.61). Retreatment was
necessary in 10 patients. All had a favourable
outcome.
The overall pre-coiling M&M was 19% and overall
post-coiling M&M was 23% (p ¼ 0.23).
Conclusions: There was no difference in the pre
and post-coiling era.
Both methods of treatment are comparable in the
securing of unruptured and ruptured aneurysms in
our series.

Overall, surgery reduced mortality (52% relative and
27% absolute risk reduction; number need to
treat ¼ 3.98). Pre-operative coma (GCS ¼ 8) was
strongly associated with increased mortality (odds
6[2–18.2], p ¼ 0.001)but surgery improved survival
rates even in this group (Odds 2.7[1.4-5], p ¼ 0.002).
The use of external ventricular drains alone did not
improve survival (p ¼ 0.7). Logistic regression
showed that when all parameters were analysed
together (age, clot size, GCS at presentation, coma
on admission to the neurosurgical centre or just
before surgery, co-morbidity, hydrocephalus and any
type of surgery), only coma (p ¼ 0.001) and surgery
(p ¼ 0.04) had an effect on mortality.
Conclusions: Coma before treatment at specialist
centre and surgery, but not age, clot size and comorbidity, were strong determinants of outcome in
our study. An expectant policy to operate only if
deterioration occurs could be detrimental for patients
presenting with a good GCS. Contrary to what
suggested by previous studies1, comatose patients
still benefit from surgery.
Reference
1 Kobayashi S, Sato A, Kageyama Y, Nakamura H, Watanabe Y,
Yamaura A. Treatment of Hypertensive Cerebellar Hemorrhage-Surgical or Conservative Management?, Neurosurgery
1994;34(2):246–51.

TS T1-05: Cerebellar Haematomas: when and
how to treat?
A. E. Elyas, D. O. Bulters & A. Belli (Wessex
Neurological Centre, Southampton General Hospital,
Southampton, UK)

TS T1-06: Neuropsychological outcome of AVM
treatment
O. Bradac1,2, A. Pulkrabkova1,3, U. J. Patel2,
F. Charvat1 & V. Benes1 (Spon. A.A. Kemeny)
(1Department of Neurosurgery, 1st Medical Faculty,
Charles University, Prague; 2Department of
Neurosurgery, Royal Hallamshire Hospital, Sheffield,
UK; 3Department of Psychology, Central Military
Hospital, Prague)

Objectives: To identify risk factors for deterioration
and best modality of treatment for patients with
cerebellar haematomas.
Design: Retrospective cohort study.
Subjects: All patients with cerebellar haematoma
admitted to a single centre between 2004 and 2009.
Methods: Data were retrieved from hospital notes
and CT scans, and analysed using logistic regression,
chi-square, ANOVA and T-test (on normalised data
where appropriate).
Results: 71 patients with a mean age of 67 years and
clot size of 14.9ml were included. Fifty patients
presented with a mild GCS disturbance (GCS 14–
15), 14 moderate (GCS 9–13) and 7 severe
(GCS ¼ 8). 69% of patients developed hydrocephalus, which increased the risk of deterioration (Odds
7.8[2–29.7], p ¼ 0.001). The risk of death after
deterioration was higher for the mild group (Odds
ratio 4.3, p ¼ 0.04) as compared to the other groups.

Objectives: The aim of this study was to evaluate
neuropsychological performance in patients with
cerebral arterio-venous malformations (AVMs).
The influence of presentation, grade, sex, localization and the treatment modality were studied.
Methods: There were 38 patients (20 M & 18 F,
mean age 37.7 y). The treatment modalities were
surgical resection (n ¼ 23), endovascular embolization (n ¼ 8) and observation (n ¼ 7). Complete
obliteration was achieved in 25 cases: 23 with
surgical resection, 1 with embolization, and in 1
there was spontaneous obliteration. 20 AVMs were
Spetzler-Martin grade I & II, 11 grade III and 7
grade IV & V. All patients were neuropsychologically
tested when their neurological status stabilized. A
battery of tests constructed specifically for this
study were used (Verbal intelligence, fluency and
memory, attention, concentration and distribution of
attention, nonverbal intelligence and visuospatial
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functions). Univariate statistical analysis was used to
evaluate data.
Results: There were no significant differences
between the groups in the neuropsychological tests
when the presentations, Spetzler-Martin grades and
hemisphere dominance were analyzed. Females
scored significantly better in verbal memory testing
(p ¼ 0.01). When the treatment modalities were
analyzed statistical significance was only reached in
attention and concentration testing, in the endovascular group which fared significantly better than the
observed patients (p ¼ 0.04).
Conclusions: This study lends support to an active
treatment policy of cerebral AVMs. With improvement only in attention and concentration between
the various treatment modalities and a near 100%
AVM obliteration rate favors microsurgery as the
treatment modality of choice whenever the AVM is
resectable.
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changes in the ability of the frontal lobes to maintain
its tonic inhibition on the lower centres.
Conclusions: Saccadic latency analysis can be
translated into a useful bedside higher-order neurological function and shows significnat promise for use
as a neurosurgical outcome measure.
References
Temel Y, Visser-Vandewalle V, Carpenter RHS. Saccadic latency
during electrical stimulation of the human subthalamic nucleus.
Curr Biol 2008;18(10):R412–4.
Pearson BC, Armitage KR, Horner CW, Carpenter RH. Saccadometry: the possible application of latency distribution measurement for monitoring concussion. Br J Sports Med 2007;41(9):
610–2.
Nouraei SAR, De Pennington N, Jones JG, Carpenter RHS. Doserelated effect of sevoflurane sedation on higher control of
eye movements and decision making. Br J Anaesth 2003;
91(2):175–83.
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TS T1-07: Objective assessment of the
hemisphere-specific neurological outcome of
cerebrovascular surgery using saccadic eye
movements
S. A. R. Nouraei, J. C. P. Roos, J. Ober, S. Walsh,
M. E. Gaunt & R. H. S. Carpenter (Spon. C. Watts)
(Department of Physiology, Neuroscience &
Development, Cambridge University, Cambridge, UK;
West London Neuroscience Centre, Charing Cross
Hospital, London, UK; Department of Biocybernetics,
Polish Academy of Sciences, Poznan, Poland;
Department of Surgery, Addenbrookes Hospital,
Cambridge, UK)
Objectives: To assess subclinical hemisphere-specific changes in higher brain function following
carotid endarterectomy (CEA) using quantitative
saccadometry.
Design: Prospective observational study.
Subjects: Patients undergoing CEA for symptomatic carotid stenosis.
Methods: Approcimately 20,000 visually-evoked
saccades were recorded at the bedside from 30
patients before and 2 days after CEA. Patient-level
neurological outcome was assessed using reciprobit
saccadic plots and Kolmogorov-Smirnov statistics.
Cluster-analysis was used to assess population-level
outcomes.
Results: There were 21 males and 9 females. There
were no perioperative strokes. CEA led to significant
changes in the distribution of saccades initiated by
the cerebral hemisphere ipsilateral to the operated
carotid artery in 25 patients. There were 14
significant contralateral changes (p 5 0.001). 71%
of patients with significnat contralateral saccadic
change had concomitant contralateral carotid occlusion or stenosis. Saccadic changes were mediated by

TS T1-08: Subarachnoid Haemorrhage (SAH)
and the National Service Framework for Long
term Conditions (NSF-LTC)
L. Dulhanty, J. Galea, J. P. Holland & H. C. Patel
(Salford Royal Foundation Trust, Manchester, UK)
Objectives: The sequelae of SAH categorize it
within the NSF-LTC. The aim of the NSF-LTC is
to ensure patient-centred care, delivered within an
efficient and supportive service which is responsive to
individual needs at each stage of the patient journey.
We report the results of our multi-disciplinary
approach in caring for SAH patients in our neurosurgical centre. The aim of this study is to determine
whether our management meets the quality requirements of the NSF-LTC.
Design: Prospective audit of patients admitted with
a diagnosis of SAH between January and December
2009.
Subjects: 225 adult patients admitted with SAH.
Methods: Data were prospectively collected from
our referral database and multiple clinical record
systems. We assessed our service in accordance with
relevant NSF quality requirements that relate to;
access to care and rehabilitation, acute management,
post discharge support and outcome (GOS).
Results: Patients were admitted within 0.5  1
(mean  s.d.) days of referral and were treated within
1.6  2 days of admission. 66% of patients were
discharged home after physical and cognitive assessments. 21% of patients required intermediate rehabilitation (2/3 on site). All patients received diseasespecific written information, were contacted by
specialist nurse post discharge and had access to
ongoing advice and support. 27% required neuropsychology referral. 84% of our SAH cohort had a
favourable outcome (GOS 4–5).
Conclusions: Timely management, quality care,
safe discharge or rehabilitation and ongoing support
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can all be organised through the regional neurosciences centre to ensure that all SAH patients are
managed in line with the NSF-LTC.
Reference
The National Service Framework for Long-term Conditions,
Department of Health, March 2005.

TS T1-09: Inflammation in delayed ischaemic
neurological deficit following aneurysmal
subarachnoid haemorrhage
Y. Z. Al-Tamimi, D. Bhargava, A. C. Quinn,
R. Feltbower, N. M. Orsi, S. Homer-Vanniasinkham &
S. A. Ross (Leeds Teaching Hospital NHS Trust, Leeds,
UK)
Objectives: Evidence suggests that a microvascular
and parenchymal inflammatory reaction is associated
with delayed ischaemic neurological deficit (DIND)
following aneurysmal subarachnoid haemorrhage
(aSAH). This study investigated the level of key
inflammatory and other un-investigated mediators
within the plasma and cerebrospinal fluid (CSF) of
aSAH patients.
Design: Propective cohort study.
Subjects: 36 patients with aneurysmal subarachnoid
haemorrhage and 10 normal controls.
Methods: Plasma/CSF samples were collected from
36 aSAH patients at days 3, 5, 7 and 9 following ictus
(DIND developed in 12 of these) and 10 control
patients undergoing elective orthopaedic surgery
requiring spinal anaesthesia. Levels of interleukin
(IL)- 1a, IL-1ß, IL-4, IL-6, IL-8, IL-10, IL-15,
IL-17, IL-18, tumour necrosis factor (TNF)-a,
vascular endothelial growth factor (VEGF) and
monocyte chemotactic protein (MCP)- 1 were
measured by multiplex immunoassay. Statistical
analysis was conducted by Mann-Whitney-U tests
following normality testing (Shapiro-Wilks test).
Results: Day 3 CSF concentrations were significantly higher than control CSF for all mediators
except for IL-1a (p 5 0.001). Day 3 CSF concentrations were significantly higher in DIND patients
for all mediators apart from IL-1a, IL-18 and
MCP-1, although MCP-1 levels increased significantly by day 7 (p ¼ 0.05). Plasma IL-6 and MCP1 levels were also higher on day 7 in DIND
patients (p 5 0.05). CSF levels of IL-6, IL-8,
IL-10, IL-15, IL-18, VEGF and MCP-1 were
significantly higher than in plasma at days 3, 5
and 7 (p 5 0.05).
Conclusions: In this small pilot study, evidence
suggests that an inflammatory process occurs early
after aSAH, peaking at days 5–7, and is compartmentalised within the central nervous system. Early
CSF levels were higher in patients subsequently
developing DIND highlighting a possible role for

these mediators in predicting insipient DIND. This
warrants further investigation in a larger study.

TS T1-10: Preoperative particle and glue
embolization of meningiomas: indications,
results and lessons learnt from 117 consecutive
patients
A. Borg, T.Smedley, A. Taylor, S. Brew, J. Grieve,
G. Samandouras & F. Robertson (The National
Hospital for Neurology and Neurosurgery, London,
UK)
Objectives: To examine indications and compare
embolization materials and techniques; to identify
complications and ideal timing of surgery postembolization; to measure intraoperative blood transfusion requirements.
Design: Retrospective analysis of patients treated,
between 2001 and 2010, at a single institution by two
interventional neuroradiologists and eight neurosurgeons.
Subjects: One hundred and seventeen patients
referred for embolization by the treating surgeon:
46 male, 71 female. Median age 54 years (range
22–87).
Methods: Medical notes, imaging and embolization reports were analysed. Recorded variables
included demographics, tumour size and location,
degree of devascularization, embolization materials
and technique, specific arterial supply and requirements for intraoperative blood transfusion.
Results: Complete embolization was achieved in
39 and partial in 60 patients. Ten cases were
abandoned. Blood supply was from both the ECA
and ICA in 58 patients (49.5%), ECA only 49
patients (41.8%) and ICA only in 10 (8.5%).
Particles (150–250mm) occluded capillaries whereas
glue occluded small arteries; the former rendered the
technique unsuitable and the latter suitable for same
or next day operation. The mean duration between
embolization and operation was 4.4 days (range
0–26). One hundred and three had no embolizationrelated complications. Complications included tumoral bleeds (2), sixth nerve palsy (1) and scalp
necrosis (1). The mean requirement for intraoperative blood transfusion was 0.8 units (range
0–14).
Conclusions: Glue embolization permits immediate
devascularization, useful when urgent surgery is
required. Particles provide more extensive devascularization but require additional days to have effect.
The procedural complication rate was low (3.41%)
and intraoperative blood transfusion requirements
were minimal (mean 0.8 units). Preoperative endovascular embolization should be considered routinely when interventional radiology expertise is
available.
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TS T1-11: Surgical clipping in the
endovascular era: correlation with clinical
presentation, aneurysm morphology and
clinical outcomes
G. S. McKenna, C. Kellett, H. Chandrashekar,
F. Robertson, S. Brew, L. D. Watkins,
G. Samandouras & J. Grieve (The National
Hospital for Neurology and Neurosurgery,
London, UK)
Objectives: To analyse the relative workload
of surgical clipping of intracranial aneurysms,
to identify factors precluding endovascular treatment and to investigate possible protocols for
long term follow up of clipped and coiled
aneurysms.
Design: Retrospective review.
Subjects: 197 patients with 213 aneurysms treated.
Mean age 51 years (range 18–88 years). 137 female,
60 male. 54 incidental aneurysms, 159 ruptured
aneurysms.
Methods: Patients with intracranial aneurysms
were identified from the hospitals neuroradiology
database and theatre logbooks from April 2006
to April 2008. A review of case notes and
electronic records was carried out to identify the
following variables: location of aneurysm, grade
of SAH, presence of multiple aneurysms, treatment modality, procedural/surgical complications.
Radiological evaluation of aneurysm morphology
was performed. Patients were followed up for
a mean of 30 months and angiographic and
clinical outcomes (Modified Rankin Score) were
recorded.
Results: Factors leading to surgical clipping in the
group for 36 aneurysms (15 incidental, 21 ruptured), were multilobulated morphology, dome to
neck ratio 41.6 (66%), location in anterior
circulation and MCA territory (75%). The degree
of satisfactory aneurysm obliteration or recurrence
was not routinely followed up radiologically in
the surgically treated group. Complications occurred in 8%.
The recurrence rate of 138 aneurysms treated
endovascularly (39 incidental, 138 ruptured) was
42%. Of these recurrences 87% were indentified
on the first follow up angiogram (typically at 6
months). The majority (58%) of these recurrences
were managed conservatively. Factors leading to
abandoned coiling were limited access to aneurysm
due to tortuosity of vessels and risk of vessel
occlusion due to aneurysm location and morphology.
Conclusions: Surgical clipping remains an essential treatment modality in appropriately selected
cases. The role of treatment in recurrences of
endovascularly treated aneurysms remains to be
investigated in future studies. Robust protocols
may be required nationwide.
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TS T1-12: Supraorbital keyhole approaches to
the anterior circulation: a comparative
anatomical analysis and novel principles of
intraoperative morphometry
Z. E. Zador & M. T. Lawton (Heart of England NHS
Foundation Trust, Birmingham, UK and University of
California San Francisco, Department of Neurosurgery,
San Francisco, USA)
Objectives: The supraorbital approach grants access
to the key anatomical landmarks of the anterior
circulation but creates a narrow surgical corridor
compared with traditional approaches. Therefore a
supraorbito-orbital variant of this approach has been
introduced to extend the exposure by the removal of
the orbital bar. Our objective was to compare the
accessible surgical areas in the two approaches in
silicon injected cadaver heads. We have also developed the principles for further intraoperative morphometric measurements using frameless stereotactic
navigation.
Design: Comparative morphometric study and
image analysis.
Subjects: The comparative anatomical measurements were performed on silicon injected cadaver
heads. The data for the neuronavigation based
morphomteric analysis were acquired intraoperatively.
Methods: We identified anatomically relevant working areas defined by the ipsilateral anterior clinoid
process, farthest accessible points on the 1) contralateral sphenoid ridge, 2) branches of the anterior
cerebral artery, middle cerebral artery. To outline the
principles of introperative morphometry, we recorded multiple reference points acquired during a
standard surgical procedure (suboccipital exposure)
using BrainLab frameless stereotactic navigation and
processed them with IPlan Cranial 2.6 software.
Results: In the cadaver study the working areas
were not significantly different in the supraorbitoorbital versus the supraorbital approach (422.8 +
109.9 mm2 vs 363.9 + 50.2 mm2, p ¼ 0.22, n ¼ 4)
paralleling previous comparative studies on supraorbital versus standard exposures. The intraoperative
reference points were processed to construct a 3
dimensional ‘‘surgical working surface’’ yielding
numeric values.
Conclusions: Although the cadaver studies did not
show a numeric difference in the working area for the
supraorbito-orbital exposure versus the supraorbital
approach, we anticipate that in our future studies, the
newly developed technique of introperative morphometry may further validate the preference for the
extended approach in selected neurovascular cases.
References
Perneczky A, Reisch R. Concept and surgical technique In:
Keyhole Approaches in Neurosurgery. Volume 1, 2008: SpringerVerlag Wien.
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Figueiredo EG, Deshmukh V, Nakaji P, Deshmukh P, Crusius
MU, Crawford N, et al. An anatomical evaluation of the minisupraorbital approach and comparison with standard craniotomies. Neurosurgery 2007;61:256–64.

human breast cancer and breast cancer cell lines. J Cancer Res
Clin Oncol 2005;131(1):41–8.
2 Mochizuki S, Okada Y. ADAMs in cancer cell proliferation and
progression. Cancer Sci 2007;98(5):621–8.
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Oncology
TS F1-01: Investigating the role of
metalloproteinase disintegrins (ADAMs) and
neuropeptides as components of the brain
tumour stem cell niche
H. J. C. J. Bulstrode, S. Willaime-Morawek &
W. P. Gray (Wessex Neurological Centre, Southampton,
UK)
Objectives: We set out to establish the role of a class
of cell surface molecules, the A-disintegrin and
metalloproteases (ADAMs), in glioma cell growth
and function. These molecules have established roles
in signalling and cell-cell interaction1,2, in both the
normal and cancer cell niche.
Design: In vitro investigation was performed using
38 samples obtained at operation for resection of
gliomas. Techniques included neurosphere culture,
application of inhibitors of ADAM function, quantitative PCR to establish ADAM expression, and
immunohistochemistry to characterise the expression.
Subjects: 38 adults undergoing operative
resection of gliomas at the Wessex Neurological
Centre were recruited. The tumour population
obtained included primary and recurrent WHO
Grade II, III and IV tumours of astrocytic and
oligodendroglial lineage.
Methods: Glioma cells and controls derived from
epileptic cortex and embryonic brain were used to
establish neurosphere cell culture lines. Growth was
manipulated using inhibitors of ADAM function.
Quantitative RT PCR was employed to establish
expression levels of ADAMs, and immunohistochemistry including DAB and fluorescent staining
was used to establish expression. pattern.
Results: We have established overexpression of
ADAMs 10 and 17 among others, correlating with
glioma grade, and more marked in neurosphere
cultures than in the tumour tissue of origin. Inhibition of function of these ADAMs impairs growth of
tumour neurospheres, as well as the generation of
morphologically differentiated progeny.
Conclusions: ADAMs appear to represent a functionally important component of the brain tumour
stem cell niche, and potential pharmacological target.
We aim to pursue the role of these molecules further
using novel culture techniques to further characterise
their proposed role in the invasion process3.
References
1 Lendeckel U, Kohl J, Arndt M, Carl-McGrath S, Donat H,
Rocken C. Increased expression of ADAM family members in

TS F1-02: What proportion of surgically
resected brain metastases are suitable for
stereotactic radiosurgery?
M. K. Lee, M. Javadpour & M. D. Jenkinson (The
Walton Centre for Neurology and Neurosurgery,
Liverpool, UK)
Objectives: In response to the significant UK capital
investment in new stereotactic radiosurgery (SRS)
services we determined the proportion of surgically
resected brain metastases that would have been
suitable targets for SRS.
Design: Single centre retrospective case series.
Subjects: All patients undergoing surgery for brain
metastases between April 2007 and March 2009.
Methods: Eligible patients identified from pathology
database. Pre-operative CT/MRI reviewed to determine tumour size (mm), composition (solid -vscystic) and location, presence of hydrocephalus or
midline shift, and number of metastases. Suitable
SRS targets were defined as: 530mm diameter, no
hydrocephalus, no symptomatic mass effect, solid
tumour.
Results: 116 patients (median age 63 years) underwent surgical resection for metastasis followed by
whole brain radiotherapy (WBRT). Five patients had
further surgery at recurrence. 86 were supratentorial,
30 infratentorial. 102 cases (88%) had solitary
metastasis; 14 (12%) had multiple metastases. Median tumour diameter was 34mm (range: 12–70mm).
41 cases (35%) were suitable targets for SRS. Size
(n ¼ 65), cystic tumour (n ¼ 18) and hydrocephalus
(n ¼ 7) alone and in combination were the commonest
reasons for lack of suitability. Median overall survival
after surgery and WBRT was 29 months.
Conclusions: One third of surgically resected brain
metastases are suitable targets for stereotactic radiosurgery. This data may be useful to clinicians and
commissioners involved in the development of SRS
services. The health economic benefits of outpatient
SRS versus inpatient resection for metastasis warrant
investigation.

TS F1-03: Correlation of growth rate with risk
of malignant transformation in low grade
gliomas: A prospective clinical and radiological
analysis
J. T. Pararajasingham, J. S. Winston, C. Benton,
G. Samandouras & J. H. Rees (The National Hospital
for Neurology and Neurosurgery, London, UK)

Proceedings
Objectives: To identify the prognostic value of
tumour growth rate in adult patients with untreated
low-grade gliomas (LGG) in relation to the risk of
malignant transformation. To compare volumetric
measurements with linear geometric mean (GM)
diameter measurements.
Design: Prospective observational cohort study.
Subjects: Thirty one patients with biopsy-proven
LGG who received no treatment until malignant
transformation.
Methods: Tumour growth rates were calculated from
two MRI studies, six months apart, using volumes
measured by semi-automated segmentation of tumour
boundaries on FLAIR images (volumetric – ml/yr).
Growth rates were also calculated from the cube root
of the product of the mean of maximal tumour
diameter in three planes (GM– mm/yr) and compared
with volumetric data. Primary end point was clinical
and/or radiological transformation.
Results: Volumetric and GM growth rates varied
between patients (Volumetric range: 74.9 to 38.5
ml/yr; median ¼ 17.5 ml/year; GM range: 70.1 to
21.3mm/year; median 5.3mm/year). However, only
volumetric growth rate was an independent prognostic factor for malignant transformation (Hazard
Ratio 2.3 (95% CI: 1.2–4.4) for every 10ml/year
increase in growth rate). Calculated GM, despite
correlating well with volumetric measurements, was
a poor predictor of transformation.
Conclusions: Volumetric growth is a good predictor
of malignant transformation of adult low-grade
gliomas and can be used to inform clinical management as to the appropriate patient group in whom to
offer surgery.

TS F1-04: Spinal radiosurgery: first year of UK
experience
A. G. R. Martin, I. R. Cowley, B. A.Taylor,
A. M. Cassoni, D. B. Landau & P. N. Plowman
(The CyberKnife Centre, The Harley Street Clinic,
London, UK)
Objectives: We report the first year’s UK experience
of spinal radiosurgery using the CyberKnife system
(Accuray, Sunnyvale, CA).
Design: Referral patterns have been recorded
through the multidisciplinary team meeting minutes.
Treatment details and prospective follow-up data are
being recorded in a relational database.
Subjects: Between January 2009 and January 2010,
fifty patients were referred for spinal radiosurgery.
Thirty five patients were accepted for treatment
(thirty five metastases in twenty three patients, and
fourteen primary tumours in twelve patients), and
twenty four have been treated to date.
Methods: Patients were treated using the CyberKnife stereotactic radiotherapy system, with
XSight Spine (fiducial-free) tumour tracking. The
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prescription dose ranged from 8–30 Gy in 1–3
fractions. Acute toxicity was recorded at one month
post treatment (Common Terminology Criteria for
Adverse Events v3.0), and prospective follow-up of
later toxicity and response to treatment is underway.
Results: There have been two cases of acute early
grade 3 radicular pain in patients with pre-existing
pain from nerve root compression, and one case of
transient grade 3 leg weakness. There was one case of
vertebral collapse six weeks after radiosurgery. Of the
eight patients with painful vertebral metastases, five
showed reduced pain levels at three months post
treatment.
Conclusions: Our early experience has shown
radiosurgery to be a feasible and well-tolerated
treatment option for spinal tumours. Prospective
follow up is ongoing, and up-to-date analysis of
outcomes will be presented.

TS F1-05: Update from UK HGG study: Further
Analysis shows treatment is safe but access to
available therapies is inconsistent
G. Cruickshank for the UK HGG study group
(International cooperative phase II trials of the HITHGG study group for the treatment of high grade glioma,
diffuse intrinsic pontine glioma, and gliomatosis cerebri in
children and adolescents 3 years and older up to 18 years)
(University Hospitals Birmingham NHS Foundation
Trust, Birmingham, UK)
Objectives: To describe current treatment strategies
and the associated outcomes (in terms of complication rates and hospitalisation) in each subgroup for
patients who have undergone surgeon defined maximal resection.
Design: An ongoing 3 year multicentre (18 centre)
prospective cohort, non-interventional observational,
study to record defined management data for
patients with high grade glioma.
Subjects: Adult patients with newly diagnosed highgrade glioma in whom maximal resection was
considered achievable by the Multidisciplinary Team
(MDT) at each participating centre.
Methods: MREC and local management approval at
each centre were obtained. Patient data was recorded
anonymously by a member of the MDT according to
an agreed study protocol.
Results: Current data (n ¼ 185) confirms compliance with patient selection according to NICE
guidance but raises question about availability of
therapies for all patients. Patients received the
following four treatment strategies: 33% temozolomide alone, 19% carmustine wafers alone, 12% both
therapies and 36% no pharmacological treatment.
Surgical complication rates are similar across all
groups at approximately 10% of patients at 6 weeks.
Up to date data (n ¼ 250) will be presented to
show surgical complications, lengths of stay and
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readmissions in patients that have received each
treatment strategy at 48 hours and at 6 weeks
follow up.
Conclusions: Current management of newly diagnosed HGG has a low complication rate and is safe
with similar complication rates across all four
treatment strategies. Practice varies widely across
the UK. There is concern that patients are not being
offered access and choice of treatment for GBM.
Reference
Carmustine implants and Temozolomide for the treatment of
newly diagnosed high grade glioma. NICE Technology Guidance
TA121 (June 2007).

TS F1-06: Quantitative evaluation of changes in
DTI parameters in brain tumours using
nonlinear registration
P. Miller, D. Coope, G. Thompson, A. Jackson &
K. Herholz (Wolfson Molecular Imaging Centre,
University of Manchester, Manchester, UK)
Objectives: Glioma interactions with white matter
tracts are difficult to assess with conventional
imaging strategies, although diffusion tensor imaging
(DTI) has demonstrated qualitative changes in DTI
parameters, fractional anisotropy (FA) and mean
diffusivity (MD). We aim to demonstrate a reproducible methodology of quantitatively describing
changes in DTI parameters within the pyramidal
tract.
Design: A pilot study to assess the feasibility of using
nonlinear registration to assess changes in WMT
using DTI.
Subjects: Twenty gliomas patients imaged prior to
surgical intervention, and 10 healthy subjects.
Methods: Using FSL, the DTI scans of the patients
and controls were registered in standard space using
a nonlinear registration technique, FNIRT. The
internal capsules were masked and divided into five
segments and a reverse warp function was applied to
identify the tracts on native FA and MD images.
Control only defined WMT segments were also used
with each tumour DTI scan to eliminate manual
tract selection. Normal DTI parameter values were
defined by using the prediction intervals derived
from control segment values.
Results: 7/20 patients demonstrated significant DTI
parameter changes (FA decreased in 7 & increased in
3; MD increased in 7). Matching classification
achieved by individual tumour and control registration demonstrated the feasibility of automated tract
selection.
Conclusions: FNIRT potentially enables quantitative WMT analysis of subtle changes in tracts that are
undetectable on conventional MRI imaging. Registering each tumour to a set of controls enables DTI
data to be processed without error of inter-observer

variability in tract selection or interpretation and
provides an easily visualised map of tract changes to
refine management of these complex malignancies.

TS F1-07: En-bloc petrousectomy and flap
reconstruction for malignant tumours of the
external auditory canal and middle ear cavity
P. Sayal, A. Jesurasa, A. Yousefpour, M. Yardley &
T. Carroll (Royal Hallamshire Hospital, Sheffield, UK)
Objectives: The optimum management for malignancies of the external/middle ear involving the
temporal bone remains a contentious issue with
survival rates varying from 14–73% with the different
treatment strategies and debate is ongoing regarding
the extent of surgical resection required. Our aim was
to assess the safety and outcome of en-bloc petrousectomy for resection of external auditory canal/
middle ear cavity malignancies and to suggest a
possible strategy for management.
Methods: We retrospectively reviewed case notes of
14 patients with malignancy of the external auditory
canal/middle ear cavity, surgically managed in Sheffield between 2004 and 2009. These patients all
underwent en-bloc petrousectomy, parotidectomy,
neck dissection and flap reconstruction  radiotherapy.
Results: Of the 14 patients (mean age 57 yrs), 13
had squamous cell carcinomas and 1 an adenocarcinoma. All the patients had flap reconstruction (9 free
and 5 rotational) and all except 1 received adjuvant
radiotherapy. In 10 patients we were able to achieve
tumour free margins. Median hospital stay was 28
days. 3 patients had post-operative CSF leaks and
there was a single incidence of free flap failure. 11
patients remained disease free at minimum 18
months follow-up, 1 patient was disease free at 6
months and 1 patient developed metastatic disease
after 12 months and died subsequently.
Conclusions: We recommend en-bloc petrousectomy as a safe and effective method for removal of
malignant tumours of the ear canal. This technique
allows radical resection to achieve tumour free
margins, better long term survival, good coverage
of extensive defects and a reliable dural seal. Our
results also suggest that flap reconstruction is the
primary determinant of immediate morbidity.

TS F1-08: Current management of paediatric
ependymomas: an international survey
G. Solanki & N. Ganesalingam (Birmingham
Children’s Hospital, Birmingham, UK and Wessex
Neurological Institute, Southampton, UK)
Objectives: In ependymomas, the surgical strategy
and the ideal adjuvant therapy combination are
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changing and need to be clarified. Recent reports
suggest improved outcomes with a more radical
resection strategy and that radiotherapy is given in
children under 18 months aiming at improving
survival and cure. In the UK over 50% of the
paediatric ependymomas are below 5 years of age.
For those under 3 years of age, irrespective of the
extent of surgical resection, radiotherapy is not
currently used as first line adjuvant therapy. In order
to understand current practice, we performed a short
survey.
Design: E-mail and online Survey.
Subjects: Members and attendees of the international online neurosurgery conference and paediatric
units around the world were surveyed.
Methods: Online survey set-up and managed by an
academic listserver moderator. Additional word
document surveys emailed to increase survey response. Data analysed and plotted using Excel.
Results: In England, ependymomas account for 30–
35 cases/year. Incidence in most units is between 1–5
new cases/year. Few centres do 410 new cases/year.
A surgical strategy of curative resection attempting to
preserve function is preferred though more units
perform radical resection now than in the past. Most
units report GTR in 60–95% of cases but some units
have GTR in 495%. Radiotherapy is generally
accepted as adjuvant therapy for children above 3
years. An increasing number of units use chemotherapy prior to second look surgery following recurrence
or surgery for residual disease.
Conclusions: Surgical strategy and adjuvant therapy
vary between units. This variation is greater geographically. The evidence for these management choices
is discussed in light of the survey findings.

TS F1-09: Intracranial Gliosarcoma – Does
aggressive surgery improve outcome?
K. Ghosh, E. Lekka, J. Joseph, A. Ray & C. Davis
(Royal Preston Hospital, Preston, UK)
Objectives: Gliosarcomas are rare intracranial tumours, characterised by a dimorphic population of
glial and mesenchymal elements and comprising
2–8% of glioblastoma multiforme. It is now recognised as a separate clinicopathologic entity by the
World Health Organisation.
A 15 year, single-centre experience of treating
gliosarcomas is presented, with special emphasis
between the extent of surgery and outcome.
Design: Retrospective analysis was done of all
histologically-proven cases of intracranial gliosarcaoma from 1994 till 2009. Clinical presentation,
treatment strategies and survival were assessed, with
an aim to correlate surgical extent and outcome.
Subjects: A total of 19 (8 male, 11 female) patients,
age range 32–79 years (mean 56.4yrs), were treated.
Methods: Retrospective analysis from case notes.
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Results: Main presentations were headache (86%),
confusion (50%), dysphasia (10%) and visual field
defect (10%). Common locations were temporal lobe
(35%), frontal lobe (29%), parietal lobe (29%) and
the third ventricle. During surgery, lesions were firm
and three patients had gross total removal as there
was a well-defined plane. Patients received postoperative radiotherapy (70%) and adjuvant chemotherapy (40%). Average survival was 3.8 months.
Five surviving patients had a mean Karnofsky score
of 82. Patients with extensive surgery all died within
3 months.
Conclusions: This series shows a female preponderance with an early age of presentation. Prognosis is
extremely poor and survival is worse than for
glioblastoma. No difference in outcome was seen
with aggressive excision.

Misc/Hydrocephalus
TS F2-01: Infection rate in standard and silver
impregnated external ventricular drains: a
prospective study
A. Solth, A. Penalosa, D. Holliman, H. McConnell &
J. E. Crossman (Newcastle General Hospital, Newcastle
upon Tyne, UK)
Objectives: External ventricular drain (EVD)–associated infections are an important cause of morbidity in
neurosurgical patients. Recent attempts to reduce
infection rates have included the use of silver impregnated catheters which were studied in the SILVER
trial. We have introduced the silver impregnated EVD
for use in our unit. This study compares the infection
rate of silver impregnated EVDs with standard barium
impregnated EVDs to understand whether benefit is
achieved by using this type of catheter.
Design: This is a prospective non randomised
unblinded study.
Subjects: 91 EVDs were inserted in 70 patients. 12
patients had EVD insertion for CNS infection and
were excluded from the analysis.
Methods: A standard proforma was utilised for every
patient who received an EVD over a six month
period. EVD infection was defined as organisms seen
on microscopy or on culture.
Results: 58 patients had an EVD inserted for a noninfectious cause. 42 patients had a silver impregnated
EVD inserted, 14 patients received a standard
barium impregnated EVD and in 2 cases the type
of EVD used was not recorded. The overall infection
rate was 12% (7/58), with a 14% rate (6/42) for silver
impregnated EVDs and a 7% rate (1/14) for standard
EVDs.
Conclusions: Preliminary results show no obvious
benefit of silver impregnated EVDs when compared
with standard barium impregnated EVDs. Further
prospective collection of data is planned to understand the implications of these results.
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TS F2-02: Pattern of CSF leak in Trans-nasal
Image-guided Endoscopic Pituitary region
surgery and it’s management
K. Ghosh, M. Arora, D. Hajra, J. DeCarpentier,
G. Roberts & A. Golash (Royal Preston Hospital,
Preston, UK)
Objectives: To assess the incidence of CSF leak
with relation to the type and size of lesion and type of
surgery. The timing of leak and their management
are also analysed.
Design: Analysis from the prospective pituitary
database.
Subjects: 146 adults undergoing 158 transnasal
endoscopic image-guided surgery were included in
the study.
Methods: Incidence of CSF leaks in new and redo
surgery were analysed and it’s relation to the type of
tumour was identified. The timing of leak (intra or
postoperative) and the management modality (conservative, CSF diversion, operative repair) used were
also analysed along with complications.
Results: 146 patients (M:F ¼ 68:78) with age range
20–85 years (Mean 57.9) underwent transnasal
endoscopic operations between 2001 & 2009. 130
of these were primary whereas 28 redo surgery.
Intraoperative CSF leak was identified in 13 cases
(new: redo ¼ 12:1), all repaired with fat graft and
fibrin glue. Postoperative CSF leak was identified in
26 cases (new: redo ¼ 18:8). 28.5% cases of redo
surgery had CSF leak compared to 13.8% of new
cases. Approximately half (46.1%) of the leaks
needed intervention. However 75% of redo surgery
having CSF leak failed conservative treatment
compared to only 33.3% leak in first surgery. All
intraoperative and 89.3% of postoperative CSF leaks
were associated with macro-adenoma. Eight patients
(5.06%) had meningitis of which two never had CSF
leak.
Conclusions: Incidence of clinically important CSF
leak needing intervention was 7.59% which is in
keeping with the other large series. Risk of CSF leak
was high with redo surgery but more importantly
they were more intractable needing intervention.
Intraoperative diagnosis and endoscopic repair of the
CSF leak was found to have a better outcome.

TS F2-03: A proposal for a national registry of
acoustics
P. van Hille, G. Kelly & J. Fenwick (General Infirmary
at Leeds, UK)
Objectives: To introduce a simple registry for
vestibular schwannomas providing both a national
audit and evidence for surgeons of outcomes for
recertification. To analyse a single neuro-otology
practice using this registry.
Design: A simple dataset has been developed
allowing surgeons to enter data on-line during a

multidisciplinary clinic, recording patient and tumour details, treatment decisions, simple relevant
outcomes of treatments and long-term outcomes.
Subjects: Data from all cases of sporadic
acoustics managed by a regional skull base team
over a 20 year period were analysed using the
proposed registry.
Methods: Prospective data has been collected on
all acoustic patients. Details from this database has
been entered into the proposed registry and
management decisions and treatment outcomes
analysed.
Results: 631 patients were managed during the last
20 years, 160 patients had tumours of 51.0cm
(Koos grade I), 237 between 1 and 2cm (Koos II),
118 between 2 and 3cm (Koos III) and 116 greater
than 3cm (Koos IV). Initial treatment decisions
were that 346 underwent microsurgical excision,
34 radiosurgery and 251 were actively monitored.
The therapeutic considerations have changed over
the years with an increasing tendency to non
interventional options and more conservative surgery. Of those initially monitored 24% later
required treatment; 36 opted for radiosurgery and
24 surgery.
A total of 369 operations were performed with a 30
day mortality of 3 cases (51%). Facial function of
HB Gr I-II was achieved in 69.7% overall (87.4% for
tumours less than 2cm, 67% for 2–3cm tumours and
45.9% in tumours 43cm).
Conclusions: This simple registry offers a skull base
surgeon evidence of outcomes of his/her management of acoustic neuromas as evidence for recertification. In addition valuable data on the incidence,
optimal treatment and long-term outcome is available on a national basis.

TS F2-04: Treatment by specialist surgical
neuro-oncologists improves survival for
patients with malignant glioma
U. A. Khan, A. Bhavsar, K. Karabatsou,
J. R. S. Leggate, A. Sofat & I. D. Kamaly-Asl
(Department of Neurosurgery, Greater Manchester
Neurosciences Centre, Salford Royal Hospital, Stott
Lane, Salford, UK, M6 8HD)
Objectives: NICE Improving Outcomes Guidance
(IOG) for brain tumours was designed to improve
patient survival and quality of life. It advocates that
neurosurgeons treating tumour patients should
spend 50% of their clinical activities in neurooncology. Evidence for benefits of treatment by
specialist neuro-oncologist neurosurgeons is lacking
and therefore this implementation requires fundamental investigation.
Design: A case/control study of neuro-oncology
patients.
Subjects: Patients operated on for glioblastoma and
anaplastic astrocytoma from 2006–2009.
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Methods: Outcomes were compared between general and specialist neuro-oncology neurosurgeons
(SN). The electronic record database and PACS
system were used to collect data and assess extent of
tumour resection. Mortality survival and inpatient
stay were compared. Patient morbidity was assessed
using the Waterlow score, patient handling and falls
risk assessment. Effects of case mix were adjusted for
using Cox regression and a hazards model.
Results: 135 patients (65 versus 70, SN and general
respectively) were analysed. SN patients demonstrated longer crude survival times (p ¼ 0.026) and
following correction for case mix (p ¼ 0.016).Extent
of tumour resection was greater by specialists
(p ¼ 0.005) and correlated with survival (p ¼ 0.004).
Surgical mortality (2.8 versus 7%, p ¼ 0.102) and
inpatient stay (p ¼ 0.008) was lower in the specialist
cohort.
Conclusions: Prognosis for GBM remains dire and
improvements in treatments are urgently required.
We provide evidence for a survival benefit following
surgery by specialist neuro-oncology neurosurgeons
which may be attributed to an increased degree of
tumour resection. Furthermore, specialist neurooncology surgical care may reduce patient mortality
and inpatient stay. Our findings support the IOG on
brain tumours recommendations for subspecialisation within surgical neuro-oncology.
Reference
Improving Outcomes for People with Brain and Other CNS
Tumours. An assessment of need for brain and other CNS tumour
services in England and Wales. A report to the National Collaborating
Centre for Cancer. NICE Guidance on Cancer Services, June 2006.

TS F2-05: Prolactinomas presenting in children
and young people: a single service experience.
C. A. Steele, C. Daousi, J. Blair, M. Didi,
D. J. Cuthbertson, C. Mallucci, I. A. MacFarlane &
M. Javadpour (University Hospital Aintree NHS
Foundation Trust, The Walton Centre Foundation Trust
and Alder Hey Children’s Hospital Liverpool, UK)
Objectives: To describe the presentation, management and long-term outcome of patients diagnosed
with prolactinoma aged 21 years or younger.
Design: Retrospective review.
Subjects: 29 patients aged 21 years or younger at
diagnosis of prolactinoma.
Methods: Case-notes of patients identified from
clinic letters. Comparisons between groups were
made with Student’s t-test.
Results: There were 29 patients (28 female, 15
macroprolactinomas), mean age at diagnosis 18
(range 14–21) years, mean current age 27.3 (16–
45) years. Two have MEN type 1 syndrome.
Thirteen presented with galactorrhoea, 25 with
oligo-/amenorrhoea, 1 with short stature and delayed
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puberty and the male patient with pituitary apoplexy.
Visual field defects were noted in 3 patients and 5
complained of headache. All received dopamine
agonists (DA); only 3 required surgery (2 for
persisting visual field defects, 1 for diagnostic
uncertainty (as only CT-scan available in 1988) and
1 radiotherapy. Mean prolactin at diagnosis was
10,238 (1,207 - 70,000) mU/l and on DA 1,073 (2 10,766) mU/l.
Mean BMI increased from 27.9 (17.2–41.3) kg/m2
at diagnosis to 30.9 (17.4–46.7) kg/m2 at latest
follow-up (P ¼ 0.04) after mean 10 years follow-up.
Five are currently receiving endocrine replacement
(1 case of anterior panhypopituitarism). Two have
treated dyslipidaemia, 2 hypertension, 1 has type 2
diabetes and 4 receive weight loss medication.
Conclusions: DA treatment is effective and should
be used first line, as in adults. This is in contradiction
to some previous publications advocating surgery in
this age group. Increased cardiovascular risk factors
(obesity and dyslipidaemia) are frequent sequelae
and identification and treatment is important.

TS F2-06: Temporal lobe abscesses: a 10-year
review of management and the role of adjuvant
ENT surgery
R. K. Mathew1, C. Vaughan1, T. Zahoor2 &
D. W. Cimmins1 (1Department of Neurosurgery;
2
Department of Otolaryngology, Leeds General
Infirmary, Leeds, UK)
Objectives: To determine the role of peri-operative
mastoid drainage or mastoidectomy in reducing
neurosurgical re-operative rates.
Design: Single centre, retrospective case note and
database review from 1999–2009.
Methods: Microbiologically proven temporal
lobe abscesses that underwent burrhole drainage
or craniotomy and excision were included. Data
collected included demographics, neurosurgical
procedure, peri-operative radiological findings, organism(s) isolated, ENT procedure and timing,
neurosurgical re-operation rate.
Results: 26 patients were identified from 1999–2009
that met our inclusion criteria. Mean age was 41
years, with an overall male preponderance. Gram
positive cocci was the most common organism
isolated. All patients had intravenous antibiotic
therapy. Radiological evidence of middle ear or
mastoid involvement was reported prior to surgery
in over half of the patients. Despite this, only 9
patients (34.6%) underwent ENT procedures in
addition to neurosurgery. Of these, only one-third
required repeat neurosurgery, compared to more
than half of patients who had neurosurgery alone
(chi-square test, p ¼ 0.016).
Conclusions: Adjuvant ENT surgery in the management of temporal lobe abscesses reduces the need
for repeat neurosurgical intervention.
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Miscellaneous
TS F3-01: Malignant glioma: pre-operative
diagnostic imaging accuracy according to
tumour type and patient age
A. Shah, T. L. Jones, M. Crocker,
M. C. Papadopoulos & B. A. Bell (St George’s
University of London, London, UK)
Objectives: Treatment planning decisions formulated in pre-operative neuro-oncological multidisciplinary meetings rely a great deal on imaging studies.
Findings consistent with malignant glioma, in some
cases, obviate the requirement for histological confirmation, particularly in elderly patients. This study
evaluates the demography of operated malignant
glioma patients and compares imaging accuracy by
patient age and tumour type.
Design: Four year retrospective study (Oct 05–Oct
09).
Subjects: Histologically confirmed cases of glioblastoma (GBM) or anaplastic astrocytoma (AA), 489
cases (60% male, 40% female) from a single centre.
Methods: Cases identified from operative logs, and
clinical ICD-10 coding. Subject age and sex
recorded from notes. Pre-operative imaging diagnosis obtained from electronic records. Radiology
reports reviewed and scored as correct or incorrect
(for example, in cases of GBM; ‘correct’ includes
high-grade glioma, glioma and GBM).
Results: Mean age of operated GBM cases (57yrs)
was significantly greater than AA (46yrs),
(p 5 0.0001). Overall, 82 cases were incorrectly
diagnosed (of which, 41%: low-grade gliomas,
41%: metastasis, 9%: infarct). Correct diagnosis in
88.4% of GBM (n ¼ 395), 71.3% of AA (n ¼ 94),
revealing an 88% increased chance of incorrect
diagnosis in AA than GBM (p 5 0.0001). The
proportion of malignant glioma patients incorrectly
diagnosed prior to surgery was higher in patients
under 70 (17%) than in patients over 70 (9%),
(p 5 0.05).
Conclusions: Although our study selects for complex cases (as all subjects underwent surgery), an
88.4% GBM diagnostic sensitivity is comparable to
published figures. This study highlights the potential
for pre-operative misdiagnosis in AA and an improved likelihood of accurate pre-operative GBM
diagnosis in the elderly patient.

TS F3-02: Review of practice following changes
to a standard steroid chart for patients
undergoing pituitary surgery
M. Sharp, H. Morrison, I. J. Robertson, G. R. Dow &
P. Mansell (Queen’s Medical Centre, Nottingham, UK)
Objectives: To evaluate the success of the introduction of post-operative pituitary-adrenal function

assessment in reducing ‘unnecessary’ steroid administration on discharge, in patients undergoing pituitary surgery.
Design: Retrospective review.
Subjects: 49 consecutive patients undergoing a
trans-sphenoidal resection of a pituitary tumour from
January 2008 were identified.
Methods: The operation notes, steroid charts, drug
charts and discharge prescriptions were reviewed
from patient case notes. In-patient post-operative
cortisol levels and medications on discharge were
recorded.
Results: 48/49 (98%) patients undergoing transsphenoidal surgery had a post-operative cortisol level
taken during their admission, the majority (59.2%)
on day 2 post-operatively. 19/48 (39.6%) patients
had a 9am cortisol level 4500, and did not require
steroids on discharge. Results relating to subsequent
readmissions due to hypo-pituitarism will be discussed.
Conclusions: Nearly all patients underwent the
planned in-patient post-operative cortisol assessment, with the vast majority (59.2%) of these tests
being performed on the 2nd day post-operatively.
The introduction of routine post-operative in-patient
cortisol testing, prevented 1/3 of patients receiving
unnecessary steroids on discharge.

TS F3-03: Neurosurgical Treatment of Chronic
Pain: Relevance Of Cerebral Atrophy
P. M. Schweder, L. Moir, M. Paranathala,
G. Quaghebeur, T. Aziz & A. Green (John Radcliffe
Hospital, Oxford, UK)
Objectives: Imaging studies of chronic pain have
demonstrated alterations of grey matter of a number
of structures involved in the processing of pain,
including the cingulate cortex, insula and dorsolateral prefrontal cortex. Deep Brain Stimulation
(DBS) for chronic pain has demonstrated variable
success. We performed a structural atrophy analysis
in a cohort of chronic pain patients undergoing DBS
to assist in surgical planning and patient selection.
Design: Chronic pain patients presented for Deep
Brain Stimulation. Preoperative McGill Pain Questionnaire (MPQ) scores were obtained. Neuroimaging analysis to determine whole brain volume,
normalised for cranial size, was performed. After
brain extraction, affine registration was performed
followed by tissue segmentation with partial volume
estimation to calculate total volume of whole brain,
grey matter, white matter and supratentorial cortical
grey matter.
Results: Radiological correlations of volumetry with
aspects of the MPQ clinical score were demonstrated. The grey matter/white matter ratio (GWR)
was greater in patients with burning type pain,
(p 5 0.05), largely due to a reduction in white matter
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volume. Further, the white/total brain volume
(WBR) ratio and cortical grey matter/white matter
ratio (CGWR) correlated with the presence of
burning pain (p 5 0.04).
Conclusions: White matter volume is proportionately decreased in patients with burning pain. This
is likely to play a role in the perception of burning
pain, as axonal integrity is necessary for the normal
functioning of sensory pathways. The presence of
burning pain appears to be a strong predictor of
positive outcome from DBS surgery. Using the
correlation of grey matter/white matter ratios and
the presence of burning pain, it may be possible to
use preoperative volumetric analysis as a radiological
marker to aid in prediction of DBS outcome and thus
patient selection.

TS F3-04: Virchow-Robin spaces in idiopathic
normal pressure hydrocephalus(iNPH): a
surrogate imaging marker for microvascular
disease?
A. Tarnaris, J. Tamangani, O. Fayeye,
D. Kombogiorgas, H. Murphy, Y. C. Gan & G. Flint
(University Hospitals Birmingham NHS Foundation
Trust, Birmingham, UK)
Objectives: Virchow-Robin spaces (VRS) are perivascular spaces that surround the perforating arteries
that enter the brain. With advancing age, VR spaces
are found with increasing frequency and larger
apparent sizes. Some studies have found an association with diseases associated with microvascular
abnormalities. The aim of the study was to examine
the incidence of VRS in patients with iNPH and
consider its use as a surrogate imaging marker of
microvascular disease.
Design: Retrospective review of imaging sequences
(i) axial T1W, (ii) axial T2W, and (iii) axial fluid
attenuation inversion recovery (FLAIR) sequences.
Subjects: The MR features of 24 subjects (12 with
iNPH and 12 controls) and incidence of VRS in the
centrum semiovale (CS), basal ganglia (BG), mesencephalon (ME) and the subinsular region (SI)
were reviewed. The VRS scoring system as proposed
by Patankar et al. was used to compare their
incidence. A historical control was also used for
further comparisons.
Methods: Non-parametric tests (Mann-Whitney U
test, Spearman’s Rank correlation test) were used to
assess for significant differences and between the two
groups and correlations with different parameters.
The mean values and standard deviations were
reported for numerical values. The level of significance was set at 0.05.
Results: No correlation between age and the
incidence of VRS was noted. All 12 iNPH patients
had visible VRS in the CS, 11 had VRS in basal
ganglia, 9 in the SI region, and 6 in the ME region.
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The scores obtained for the iNPH group were: 2.25
for BG, 1.66 for the CS, 0,91 for the SI region and
0,5 for the ME region. The respective scores for the
historical controls and our control group were 1.46,
0.51, 0.96, 0.51 and 1.41, 1.5, 1.16 and 0.16. There
were no significant differences in the frequency of
VRS between the 2 studied groups.
Conclusions: Our study provided initial of evidence
of a higher incidence of VRS in iNPH when
compared to a control population. A larger study to
evaluate its clinical use as a surrogate marker of
microvascular disease in iNPH is warranted.
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TS F3-05: Progressive Spinal Instability in
MPS – Use of recombinant human bone
morphogenetic protein-2 (rhBMP-2) to
augment posterior spine fusions
G. A. Solanki, D. Marks, S. Chowdhury,
C. Hendriksz & A. Chakrapani (Birmingham
Children’s Hospital, Birmingham, UK)
Objectives: In mucopolysaccharidosis(MPS) poor
bone quality causes severe deformity and fusion
failures. Recombinant human bone morphogenetic
protein(rhBMP-2), a stem-cell precursor osteoinductive protein that obviates the need for bone-grafts was
used to augment fusion.
Design: Retrospective study.
Subjects: 8(5 boys, 3 girls) children with a diagnosis
of MPS, had progressive spinal involvement affecting
the cervical and or the thoraco-lumbar spine leading
to severe spinal deformity and or neurological
deterioration. 6 children had MPS IV, one had
Hurler-Schie(MPS I-HS)) and one Hunter disease
(MPS II). One child (MPS IV) died prior to planned
surgery from whiplash injury.
Methods: rhBMP-2 applied to an Absorbable
Collagen Sponge (ACS) matrix was used. The
minimum amount of rhBMP-2 was used to avoid
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local tissue reaction and bony overgrowth. OccipitoCervical fixation and fusion(OCF) was performed in
3 cases. 4 children underwent posterior thoracolumbar fixation and fusion. Clinical, radiological and
functional follow-up was undertaken. Follow-up
ranged between 12–48 months.
Results: None of the children deteriorated neurologically. Ambulation improved. Sensory symptoms
and neck pains resolved early. Bony fusion began
at 4-weeks with radiologically improved quality at
fusion sites. New bone formation incorporated
into existing bone. Good spinal alignment and
construct integrity noted. There was no evidence of
spinal canal encroachment or heterotopia and no
adverse effects related to the rhBMP-2/ACS-carrier
matrix.
Conclusions: Use of rhBMP-2 in augmenting
posterior spinal fusion in MPS is encouraging both
to effectiveness, safety and speed of fusion. However
with all new developments we highlight the need for
further experience and careful follow-up.

TS F3-06: Paroxysmal autonomic instability
with dystonia
V. Apok, J. Nixon, N. Gurusinghe & A. Ray (Royal
Preston Hospital, Preston, UK)
Objectives: Paroxysmal autonomic instability with
dystonia (PAID) is a complication of severe brain
injury that is defined by a constellation of specific
symptoms and signs (sweating, tachycardia, dystonic
posturing and hyperthermia). It is a clinical diagnosis
and the syndrome has been known by various
nomenclature in the literature as ‘sympathetic
storming’, ‘mesencephablic dysregulatory syndrome’
or ‘diencephalic seizures’. Often confused with other
important acute diagnoses such as sepsis or neuroleptic malignant syndrome, lack of awareness

has negated early recognition and institution of
appropriate treatment. We present here a case series
of five patients with features of this condition and
discuss the clinical presentation, postulated pathophysiology and possible treatments. A review of the
existing literature on this relatively newly characterised condition is also presented.
Design: A retrospective review over the last 6
months was carried out and five patients were
identified. A detailed review of the patient records
to trace the semiology of PAID development in these
patients and subsequent management is carried out.
The discriminatory value of certain features of PAID
such as sweating and limb posturing is examined.
Subjects: Four were young men and all were nursed
in the intensive care setting following severe brain
injury. The underlying primary diagnoses were
subarachnoid haemorrhage, thalamic tumour and
traumatic brain injury.
Results: A lack of awareness of the condition was the
commonest reason for delay in treatment in all of the
above cases. Time was expended in ruling out other
more common acute conditions such as sepsis.
Involvement of neurologists in the management of
these patients is important but there is little awareness of within the neuroscience community as a
whole. Where instituted, the medication regimes of
chlorpromazine and a dopamine agonist have proved
to be of some benefit.
Conclusions: The importance of this study is
highlighting the existence of this condition and the
importance of early recognition in order to institute
appropriate treatment. All staff who work in a Critical
Care environment or within the field of clinical
neuroscience should be alerted to this. Accurate
identification with the right terminology and the
avoidance of non-specific terminology (eg. ‘mesencephalic disturbance’ or ‘brainstem seizures’) is the
first step towards better management of these
patients.
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POSTER TITLES
Oncology/Rad
P1: Neurosurgical tumour boundary
delineation: variability and implications for
practice
T. L. Jones, A. J. Lawrence, B. A. Bell & T. R. Barrick
(St George’s University of London)
P2: Central Neurocytoma: A Case Series
I. A. Anderson, R. Kumar, P. Sinha & A. K. Tyagi
(Department of Neurosurgery, The General Infirmary at
Leeds, Leeds, UK)
P3: Outcome after surgical intervention for
intracranial metastases-does knowing the
primary matter?
D. Holliman & J. E. Crossman (Newcastle General
Hospital, Newcastle, UK)
P4: Adult Pilocytic Astrocytoma: 10 Year
Experience at a Single Centre
A. S. Nadig , P. Pal, R. Gattamanneni, C. Soh &
K. Karabatsou (Greater Manchester Neurosciences
Unit, Salford Royal NHS Foundation Trust, Salford, UK)
P5: Subcutaneous tumoural seeding of a
medulloblastoma at the primary surgical site
following radiotherapy in a young adult
V. Apok, A. Ray & C. Davies (Royal Preston Hospital,
Preston, UK)
P6: The Use of Gliadel for Recurrent Malignant
Gliomas
I. Jalloh, A. Jamjoom, P. O. Byrne & D. C. Macarthur
(Queens Medical Centre, Nottingham, UK)
P7: Spinal ependymomas: retrospective case
series 20037–2010
A. F. Alalade, D. Pal, M. Trivedi, D. Bhargava, P. Sinha
& A.Tyagi et al. (The General Infirmary, Leeds, UK)
P8: fMRI in planning brain tumour surgery. A
systematic review
H. A. Soleiman, C. Pernet, J. M. Wardlaw &
I. R. Whittle (Department of Clinical Neurosciences,
Western General Hospital, Edinburgh, UK)
P9: Gliofibroma in a Patient with
Neurofibromatosis 2
S. K. Selvanathan, A. King, A. Kelsey, J. Thorne,
J. Gillespie & D. G. Evans (Walton Centre for
Neurology and Neurosurgery, Liverpool, UK)
P10: Measuring tumour and tumour
haemorrhage volumes and survival: a report of
two morphometric techniques
D. Roy, B. Pettorini, R. Vemaraju, K. Hossein-Ibrahim,
Y. Sun, M. English, A. Peet & G. Solanki
(Birmingham Children’s Hospital, Birmingham, UK)
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P11: Does preoperative fMRI influence surgical
decision making in brain tumour surgery?
H. A. Soleiman, C. Pernet, J. M. Wardlaw &
I. R. Whittle (Department of Clinical Neurosciences,
Western General Hospital, Edinburgh, UK)
P12: Gliosarcoma within cavum septum
pellucidum
V. Apok, K. Ghosh, T. Dawson & A. Golash (Royal
Preston Hospital, Preston, UK)

Spine
P13: A rare occurrence of brain stem
glioblastoma in a patient previously treated for
a frontal low-grade astrocytoma
S. Chandrasekaran, I. S. Scott & S. Achawal
(Department of Neurosurgery, Hull Royal Infirmary,
Anlaby Road, Hull, HU3 2JZ, UK)
P14: Neurosurgical Fracture Clinic: Better care
for spinal fracture patients
M. I. Bhatti, A. Abou-Zeid, Y. Y. Wang &
K. Gnanalingham (Department of Neurosurgery,
Greater Manchester Neuroscience Centre, Salford Royal
Foundation Trust, Salford, UK)
P15: Can CT scans diagnose or exclude
malignant spinal cord compression?
R. Anantharanjit, M. Crocker, T. L. Jones, M. Shoeb,
P. Rich, M. C. Papadopoulos & B. A. Bell (Academic
Neurosurgery Unit, St George’s University of London,
London UK)
P16: Non-diagnostic CT guided biopsies of axial
skeletal lesions: are they helpful?
M. Shanmuganathan, H. Shekhar, J. Varley,
R. Gibson & P. Statham (Department of Clinical
Neuroscience, Edinburgh, UK)
P17: Prospective analysis of preoperative
clinical parameters and operative outcomes of
lumbar spinal decompression
D. Luther, T. Yap, M. Shanmuganathan, H. Shekhar,
S. A. Al Haddad & P. F. X. Statham. (Western
General Hospital, Edinburgh, UK)
P18: Pneumocephalus, an unheard
complication of lumbar decompressive
surgery
B. Dhamija, O. Gabinet & A. Saxena (University
Hospital of Coventry and Warwickshire,
Coventry, UK)
P19: Radiation exposure in spinal surgery: do
you know how much you’re getting?
A. N. Vongerichten, S. Messervy, J. Allibone & D. Choi
(The National Hospital for Neurology and Neurosurgery,
London, UK)
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P20: Pure Mechanical Back Pain – How
Commonly Does it Feature in a Tertiary Spinal
Multidisciplinary Meeting?
P. K. Sharma, A. K. Demetriades & R. W. Gullan
(King’s College Hospital, London, UK)

Miscellaneous
P21: A management algorithm for intracranial
abscesses associated with ear and sinus
infection: Should we be more aggressive?
A. Alamri, A. Kumar, H. Saeed, P. Tostevin,
M. Crocker & B. A. Bell. (Academic Neurosurgery
Unit, St. George’s University of London, London, UK
and Department of ENT Surgery, St. George’s Hospital,
London, UK.)
P22: Sir Victor Horsley (1857–1916): The first
neurosurgical clinical director.
A. Alamri, V. Apok, M. Crocker & M. Powell.
(The National Hospital for Neurology and
Neurosurgery, London, UK and Academic
Neurosurgery Unit, St. George’s, University of London,
London, UK)
P23: Re-audit of Neurosurgical Bed Usage;
Strategies in implementing change
G. K. Prezerakos, R. Chelvarajah, B. Arvin &
S. Bavetta (Queens Hospital, Romford, UK)
P24: Does intravenous atropine cause fixed
dilated pupils?
J. T. Laban, P. K. Sharma, I. Malik & R. P. Selway
(King’s College, London, UK)
P25: Neurosurgery meets
otorhinolaryngology – a single centre
experience of CSF leak repairs
V. Apok, A. Golash, G. Roberts & J. de Carpentier
(Royal Preston Hospital, Preston, UK)

Misc/Hydrocephalus
P26: The prevalence and severity of
hypothalamic obesity following acquired
structural hypothalamic damage in adult
patients attending a single UK neuroendocrine
service
C. A. Steele, I. A. MacFarlane, K. Das,
M. Javadpour & C. Daousi. (University Hospital
Aintree NHS Foundation Trust, Liverpool, UK)
P27: WHO Surgical Safety ‘Time Out’
Checklist: are we checking, and are we checking
properly?
W. B. Lo, S. Scholes, D. Ngoga R. Dardis,
H. El-Maghraby & S.M. Joshi (University Hospital,
Coventry, UK)

P28: Questio quid juris?
R. O’Kane1 & P. V. Marks2 (1Leeds General
Infirmary, Leeds, UK, 2Leeds Metropolitan University
Law School)
P29: Problems and pitfalls with emergency
referral database
K. J. George, A. M. Hussien, R. J. Dardis &
M. S. Choksey (University Hospital Coventry
and Warwick, Clifford Bridge, Coventry,
CV2 2DX)
P30: Acute symptomatic raised intracranial
pressure after hindbrain decompression for
Chiari 1 malformation
R. Zakaria, Y. Khan, J. Kandasarmy, S. Clark,
M. K. Lee, T. Pigott & C. L. Mallucci (The
Walton Centre for Neurology and Neurosurgery,
Liverpool, UK)
P31: Conservative versus surgical treatment of
idiopathic normal pressure hydrocephalus
A. Toma, M. Papadopoulos, S. Stapleton,
N. Kitchen & L. Watkins (The National Hospital for
Neurology and Neurosurgery, London, UK)
P32: To evaluate the positive hit-rate of
stereotactic biopsies undertaken over a one year
period (2008–09)
M. Ahmad & A. K. Tyagi (Department of
Neurosurgery, Leeds General Infirmary, Leeds, UK)
P33: Fulminant cerebellitis from H1N1
necessitating urgent neurosurgical input – first
case report
V. Apok, A. Alamri & B. Donaldson-Hugh
(Royal Preston Hospital, Preston,
United Kingdom)

Paediatrics
P34: Outcome of patients undergoing
hemispherectomy for Rasmussen’s
Encephalitis in the context of an intensive post
surgical rehabilitation programme
S. E. Aylett , P. Kashyape, V. Burch, E. Tingley,
J. Norrington, J. Chitty, S. Harrison, W. Harkness &
J. H. Cross (Great Ormond Street Hospital NHS
Trust, UCL The Institute of Child Health and
The National Centre for Young People with Epilepsy
(NCYPE) UK)
P36: Predicting battery life following pallidal
deep brain stimulation (DBS) in children and
young people with severe primary and
secondary dystonia
D. E. Lumsden, M. Kaminska, S. Perides,
R. Selway & J.-P. Lin (Evelina Children’s Hospital,
London, UK)

Proceedings
P37: Audit of Consent Process in Paediatric
Neurosurgery
V. Mudigonda Rao, A. Amato-Watkins, S. Bukhari &
P. Leach (University Hospital of Wales, Department of
Neurosurgery, Cardiff, UK)
P38: Spina bifida: Surgical treatment at a
national neurosurgical centre
Wail A. Mohammed, K. Mahmoud, D. Crimmins,
D. Allcutt, M. Sattar & J. Caird (Department of
Neurosurgery, Children’s University Hospital, Temple
Street, Dublin, Ireland)
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P46: Growth Hormone Deficiency is common in
the early phase following Subarachnoid
Haemorrhage
C. J. Gardner, C. Stoneley, C. Daousi, M. Puthuran,
M. Javadpour, I. A. MacFarlane & D. J. Cuthbertson
(University Hospital Aintree, Liverpool, UK and The
Walton Centre for Neurology and Neurosurgery,
Liverpool, UK)
P47: A basilar perforating artery aneurysm
V. Apok, A. Tarnaris & H. Brydon
(University Hospital of North Staffordshire, Stoke-onTrent, UK)

P39: Are the needs of children with neurological
conditions and learning difficulties met by
medical professionals?
J. D. Pesic-Smith & C. S. Hill (Basildon and Thurrock
University Hospital NHS Trust, Basildon, UK)

P48: The Effect of Deranged INR in Spinal
Truama
R. Kayello, C. Aylwing, M. Walsh, A. West, J. Yeh &
R. Hunter (Royal London Hospital, London, UK)

P40: Antibiotic-Impregnated External
Ventricular Drains: Report of an MRI
Artefact
R. Ramirez, L. D’Angelo & G. Solanki (Birmingham
Children’s Hospital, Birmingham, UK)

P49: Coagulopathy in severe traumatic brain
injury
V. Wykes, M. Amaruouche, J. Woollard, J. Yeh,
M. Walsh & R. Hunter (The Royal London Hospital,
London, UK)

P41: Infantile clivus chordoma without clivus
involvement, its management when surgery is
not a feasible option
B. Dhamija, D. Kombogiorgas, M. English &
G. A. Solanki (Birmingham Children’s Hospital,
Birmingham, UK)

P50: Pro-inflammatory Cytokines,
Polymorphisms and Aneurysmal Sah
M. Fontanella, R. Fornaro, E. Crobeddu,
D. Garbossa & A. Ducati (Division of Neurosurgery,
Department of Neuroscience, University of Turin,
Torino, Italy)

P42: Paediatric intracranial suppuration: a
single institution series of 39 cases
A. K. Demetriades, H. S. Kim, S. Bassi &
C. L. Chandler (King’s College Hospital, London, UK)

P51: A Comparison of Computational
Haemodynamic Factors and Recognised
Morphological Factors as a Method of
Predicting Aneurysm Rupture
T. M. Murphy1, A. Marzo2, C. Bolger1 &,
D. Rawluk1 (1Department of Neurosurgery,
Beaumont Hospital, Dublin, Ireland, 2Department of
Medical Physics and Computer Engineering, University
of Sheffield, Royal Hallamshire Hospital, Sheffield,
UK)

P43: Central Nervous System (CNS)
complications of Ear Nose Throat (ENT)
infections – Case series
N. Vora, P. D. Eunson, K. Tallur, A. Baxter,
R. A. Minns, A. J. W. Steers, A. E. McLellan &
L. Myles (The Royal London Hospital, UK)
P44: Metopic suture fusion in the presence of
sagittal synostosis – Is it significant?
G. Solanki, D. Srinivasan, N. White, D. Rodrigues,
H. Nishikawa & S. Dover (Birmingham Children’s
Hospital, Birmingham, UK)

P52: ‘‘Don’t lose a battle for want of a nail’’– A
case report – Surgery for the longest reported
intracranial nail in a neurologically intact
patient
S. Chandrasekaran & C. Rajaraman (Department of
Neurosurgery, Hull Royal Infirmary, Hull, UK)

Addendum
Trauma/Neurovascular
P45: How quick is quick? – Geographical
variation in emergency transfer times for
neurosurgical referrals
I. Coulter & P. M. Brennan (Department of Clinical
Neurosciences, Western General Hospital, Edinburgh,
UK)

The following abstracts and posters were not
presented at the 155th meeting of the SBNS held
in Cambridge in April 2010. They should therefore
be regarded as withdrawn from publication. Three
of these presentations appear in the current set of
abstracts having been resubmitted to the SBNS for
this meeting.

382

Proceedings

FH F2-02: A comparison of two techniques for
percutaneous pedicle screw insertion using
image guidance
R. J. Mannion & M. J. Wood (Spon. R Laing)
(Addenbrookes Hospital, Cambridge UK and the
Princess Alexandra Hospital, Brisbane, Australia)
British Journal of Neurosurgery 2010;24(2):119–20

FH F3-06: Safety and efficacy of intradural
extramedullary spinal tumour removal using a
minimally invasive approach
R. J. Mannion, A. N. Nowitzke & M. J. Wood (Spon.
R Laing) (Addenbrookes Hospital, Cambridge UK and
the Princess Alexandra Hospital, Brisbane, Australia)
British Journal of Neurosurgery 2010;24(2):124

FH F2-04: Improved fusion in minimally
invasive lumbar interbody stabilisation with low
dose BMP-2, but at what cost?
R. J. Mannion, A. M. Nowitzke & M. J. Wood
(Spon. R Laing) (Addenbrookes Hospital, Cambridge
UK and the Princess Alexandra Hospital, Brisbane,
Australia) British Journal of Neurosurgery
2010;24(2):120

FH F4-06: Stereotactic radiotherapy and
radiosurgery in paediatric patients Analysis of
indications and outcome
B. Mirza, A. Mønsted, J. Harding, L. Ohlhues,
H. Roed & M. Juhler (Spon. L. M. D. Zrinzo)
(Department of Neurosurgery, Rigshospitalet,
Copenhagen, Denmark) British Journal of Neurosurgery
2010;24(2):126–7

