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PROCEEDINGS

Proceedings of the 2013 Spring meeting of the Society of British
Neurological Surgeons
This meeting is being hosted by the Royal Hallamshire Hospital at Sheffield Hallam University, commencing on 22 May 2013,
and is a Joint meeting with the Hungarian Neurosurgical Society.
The full abstracts of the platform presentations are followed by the titles of those submissions accepted as posters.
These papers are published in advance of the meeting – if any papers are subsequently withdrawn or not read to the
society – an addendum to this effect will be published in the next issue of the journal.
The order of abstracts is that of presentation, with the abstracts presented in the parallel session following those in the main
session.

The causes of neurological deterioration were: failure to
immobilise 23 (82%); failure to evacuate extradural haematoma 1 (4%); kyphosis reduction 1 (4%); intraoperative injury
to the cord 1 (4%); spontaneous (no cause found); 1 (4%). Of
the 27 who deteriorated neurologically, deterioration was
probably avoidable in 25 (93%).
Conclusions. A highly selected group likely to represent
the worst outcomes of all patients with SCI. If existing
guidelines for the management of SCI had been followed
deterioration would probably have been prevented in 25
of 27 (93%).

PRESENTED ABSTRACTS

WM1 – Top Scoring Papers
WM1-1: Secondary neurological deterioration
in traumatic spinal cord injury: Data from the
medicolegal cases

N. Todd1, D. Skinnner2 & J. Wilson-Macdonald3
1180 Portland Road, Sandyford, Newcastle upon Tyne, NE2
1DJ, UK (retired from NHS Practice), 2Emergency Medicine
Department, John Radcliﬀe Inﬁrmary, Oxford, UK, and
3Department of Orthopaedics, John Radcliﬀe Inﬁrmary,
Oxford, UK

WM1-2: Blast Injury Outcome Study in Armed forces
Personnel (BIOSAP): Hypo-pituitarism in soldiers with
blast traumatic brain injury (bTBI). An endocrine and
imaging study

Objectives. Assess the causes of secondary neurological
deterioration in 59 medicolegal SCI patients.
Design. Prospective review of medicolegal reports.
Subjects. 59 SCI patients had medicolegal reports prepared
between 2001 and 2011.
Methods. We prospectively recorded: age, sex, level of
injury, cause of injury, Frankel grade on 1st assessment,
whether neurological deterioration occurred, Frankel grade
before/after deterioration, probable cause of neurological
deterioration.
Results. Age range 5-88 yrs, median 51-60 yrs; 49 men, 10
women; injuries: cervical n  54, 92%, thoracic n  3, 5%,
lumbar n  2, 3%. 27 (46%) deteriorated neurologically;
20 (74%) had no primary neurological deficit; 4 (15%) were
initially Frankel D; 3 (11%) were Frankel C. Secondary neurological losses were typically profound; 24 (89% of those who
deteriorated) became wheelchair-dependent who would
probably have been ambulant; a further 3 (11%) might have
recovered to the point of independent walking. 13 (48%)
deteriorated to complete motor and sensory paraplegia.

D. J. Baxter
Imperial College London, UK
Objectives. Since 2004 there have been close to 2000 personnel injured and over 409 UK servicemen killed whilst on
operations in Afghanistan. 61% of these injuries were caused
by explosive devices. 18% of soldiers had traumatic brain
injuries (TBI) but they represented over 60% of the deaths.
Civilian literature has demonstrated that TBIs are associated
with hypo-pituitarism and that these patients have a reduced
quality of life. Endocrine dysfunction is also associated with
delayed neuronal repair. Its early replacement offers a potentially important therapeutic window.
Subjects. 21 soldiers exposed to blast in the recent
Afghanistan conflict have been studied. All had moderateto-severe TBI and persistent cognitive deficits. 42 civilian
TBI patients not exposed to blast injury were also studied.
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Methods. There were tested using a battery of baseline and
dynamic endocrine tests as well as advanced MRI imaging
and validated health questionnaires.
Conclusions. In our population, bTBI had significantly higher
rates of HPA dysfunction than non-blast. The lower prevalence of HPA dysfunction seen in the civilian populations may
represent differences in the sensitivity of the tests performed.

WM1-3: MR spectroscopy in recognition of low grade
glioma upgrading: An initial report

O. Bradac1,2, J. Vrana2, F. Jiru3, P.Hrabal4 & D. Netuka1
1Department of Neurosurgery, First Medical School Charles

University in Prague, Czech Republic, 2Department of
Neuroradiology, Military University Hospital Prague, Czech
Republic, 3Institute of Clinical and Experimental Research,
Prague, Czech Republic, and 4Department of Pathology,
Military University Hospital Prague, Czech Republic
Objectives. Recognition of upgrading from grade II to grade
III gliomas is of extreme importance in patients under
follow-up for grade II gliomas. We present algorithm of MR
spectroscopy scan guided brain biopsy and its correlation
with tumor histology.
Design. Prospective study
Subjects. Fifteen patients harbouring suspected grade II/
III glioma were examined on 3T MR scanner. 3D metabolite images of Cho/Cr, Cr/NAA and Cho/NAAb have been
calculated and exported to the DICOM format.
Methods. According to these maps stereobiopsy from point
of maximum Choline/Creatine ratio was performed before
resection. Comparisons of WHO grades similarly as cellularity, number of mitoses and Ki-67 index of biopsied specimens
and MRS parameters were made.
Results. We found strong correlation between Cho/Cr and
Cho/NAA ratios in points of maximal Cho/Cr ratio, r  0.79.
Similarly strong correlation between Cho/Cr and Cho/NAA
ratios in enhancing parts of tumor, r  0.98. Correlation
between whole tumor grade and maximal Cho/Cr points:
Grade: r  0.64; Cellularity: r  0.72; Mitoses: r  0.67; Ki-67:
r  0.66 . Difference between LGG and HGG most pronounced
in Cho/NAA ratio: Median 0.81 (LGG) vs 1.38 (HGG), p  0.1.
Using Cho/NAA ratio equal to 1.0 as threshold between
LGG and HGG Sensitivity  80% Specificity  85%
Conclusions. Strong correlation between main MRS ratios.
Strong correlation between biopsies and whole tumor examination. Most perspective in distiguishing between LGG and
HGG is Cho/NAA ratio. Sensitivity and specificity of MRS
using Cho/NAA ratio reaches 80 and 85% respectively.

WM1-4: The outcome of surgical management of
subependymal giant cell astrocytoma in tuberous
sclerosis complex

S. Amin1, M. Carter2, R. J. Edwards2, I. Pople2 &
F. J. K. O’Callaghan1
1University of Bristol, Bristol, UK , and
2Paediatric Neurosurgery, Frenchay Hospital, Bristol, UK
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Objectives. The indications for surgery and outcomes of
patients who underwent surgical removal of subependymal
giant cell astrocytomas (SEGAs) in our institution between
2000 and 2011 were reviewed.
Methods. We reviewed the clinical details of 17 patients (16
with a diagnosis of Tuberous Sclerosis Complex (TSC)) who
underwent surgery for SEGA. We collected information on
age, sex, epilepsy history and cognitive status. We reviewed
the indications for surgery, age at surgery, surgical approach,
and the size and location of the lesions. We analysed mortality, completeness of tumour resection, intraoperative blood
transfusion, shunt placements, and surgical complications.
Results. 14 patients had surgery due to hydrocephalus.
Increasing size of SEGA without hydrocephalus was an indication for surgery in two patients, and in one patient, the
SEGA was removed because of its size and location at initial
scan. 14 patients had complete tumour resection. One patient
had tumour recurrence. Hydrocephalus failed to resolve or
reoccurred in four patients post operatively necessitating
shunt insertion. The surgical approach was transcortical in
15 patients and transcallosal in two. There was zero mortality
in this series. There were no reports of cognitive decline or
worsening epilepsy following surgery.
Conclusions. This represents the largest series of patients
undergoing neurosurgery for SEGA ever reported in the UK.
Surgery is an effective treatment for SEGA. Mortality and
morbidity following surgery was low.

WM1-5: Surgery of cavernous malformations of brainstem
and deep critical regions

O. Bradac, M. Majovsky & V. Benes
Department of Neurosurgery, First Medical School Charles
University in Prague and Military University Hospital Prague,
Czech Republic
Objectives. Surgery of brainstem cavernous malformations
is one of the most challenging tasks in neurosurgery. We
decided to perform meticulous review of our results.
Design. Retrospective study.
Subjects. Thirty patients with brainstem or supratentorial deep
structures cavernomas were chosen from our prospectively
collected database of operated patients with brain cavernomas.
Number of brainstem cavernomas was 28 and deep supratentorial 5. Mean age was 35.2  11.3 years. Male to female
ratio was 11 to 19. Solitary lesion was present in 25 patients.
Methods. Primary outcome after surgerywas defined as percentage of patients with favourable outcome (GOS 4/5) at
1 year. Secondary outcome was defined as operation-related
morbidity and mortality (drop at least 1 point on GOS at
1 year). Surgery was considered after after first symptomatic
bleeding.
Results. Final GOS 4 or 5 was achieved in 85% of cases. Mean
follow-up was 41 months. We experienced two early postop deaths (6%). Secondary outcome - decrease in GOS after
surgery was encountered in 7 patients (21%). No dependence
was found between decrease on GOS scale and supra- or
infratentorial cavernoma location.
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Conclusions. Our results are reassuring us in more active
approach with surgical intervention being considered after
first symptomatic bleeding. Surgery should be considered as
a method of choice, whenever lesion is resectable and patient
is in good clinical condition.

WM1-6: Transsylvian selective
amygdalohippocampectomy: The impact of surgery
on memory functioning in patients with medically
refractory medial temporal lobe epilepsy

C. M. Lunter1, W. P. Gray2, M. Smith1 & R. McCarthy1
1Southampton General Hospital, Southampton, UK ,
and 2Cardiﬀ University Hospital, Cardiﬀ, Wales, UK

Objectives. The present audit analyses the impact that
transsylvian selective amygdalohippocampectomy (TSA)
surgery has on verbal and non-verbal memory in patients
diagnosed with intractable medial temporal lobe epilepsy
(MTLE).
Design. An audit of neuropsychological test performance
in all patients undergoing TSA for MTLE at the Wessex
Neurological Centre over the last decade.
Subjects. 41 patients who recieved TSA surgery, 14 left-sided
and 27 right-sided operations. 34 were right-handed and
seven left-handed.
Methods. Neuropsychological tests were performed prior to
the surgery and 6-months post-operatively, assessing verbal
and non-verbal memory. Paired samples t-tests compared
pre- and post-operative test scores for left and right TSA
groups. Independent samples t-tests compared the differences in pre- and post-operative test scores obtained by the
two groups on each test.
Results. 39 patients were seizure free following the surgery.
Analysis of the neuropsychological tests showed a significant
improvement in verbal memory performance after rightsided surgery. There was no significant change in memory
performance following left-sided surgery.
Conclusions. Results suggest that TSA is an effective method
for MTLE surgery, producing favourable seizure-free outcomes with significant improvements in verbal memory
scores in patients undergoing right-sided TSA surgery.

WM2 – Trauma
WM2-1: Stem cell activation following traumatic
brain injury

A. I. Ahmed1,2, A. Shtaya1,2, M. J. Zaben3 & W. P. Gray3
1Wessex Neurological Centre, University Hospitals
Southampton, SO16 6YD, UK, 2Clinical Neurosciences,
University of Southampton, SO16 6YD, UK, and 3Institute of
Psychological Medicine and Clinical Neurosciences, Cardiﬀ
University, CF14 4XN, UK

Objectives. Despite its devastating consequences, little progress has been made in generating therapies that protect

from or reverse traumatic brain injury (TBI), and currently
there is no evidence of effective repair in humans. Stem cell
transplantation has generated headlines in the popular press
but the studies remain preliminary. Endogenous stem cells,
those stem cells that reside in the brain, provide a potential
source of cells for repair. Elucidating cues involved in driving
these cells out of quiescence following injury and the signals
that drive them towards neuronal and glial fates will help to
harness these cells for repair.
Results. We are characterising stem cells already present
in the adolescent rodent brain and which are activated
only after injury. We are starting to understand their control mechanisms following injury, with the ultimate aim
to manipulate these cells to effect repair. This raises the
possibility of harnessing endogenous cells for brain repair
following TBI. Using a stretch injury model for TBI, corticohippocampal slices from postnatal mice were cultured
and an injury equivalent to a severe TBI was applied. Following this injury, a source of quiescent endogenous stem
cells residing in the cortex, proliferate in vitro following
TBI. Moreover, these proliferating cells are multipotent and
are derived mostly from GFAP expressing cells. We show
an upregulation of Sonic Hedgehog signaling, a pathway
known to regulate stem cell proliferation, suggesting it may
be involved in the process of stem cell reactivation.
Conclusions. Our current work will further characterise
the cues involved in driving these cells out of quiescence
following injury both in rodents and in human TBI patients.
By understanding the above, we can begin to develop a
strategy to target appropriate pathways that increase the
potential for neural repair and subsequent quality of life
for these patients.

WM2-2: Traumatic axonal injury after exposure to blast:
a comparison of white matter damage in blast and
non-blast traumatic brain injury

D. J. Baxter1, D. Sharp2, R. Leech3, M. Midwinter4 &
N. Kitchen5
1Imperial College London, UK, 2Charing Cross Hospital,

London, UK, 3C3NL, Imperial College London, UK,
4Royal Centre for Defence Medicine, UK , and
5University College London, UK
Objectives. Traumatic axonal injury (TAI) is an important cause
of poor clinical outcome after traumatic brain injury (TBI).
Diffusion tensor imaging (DTI) can be used to quantify TAI.
Here we: 1) study the pattern of white matter damage following
moderate and severe bTBI; and 2) compare bTBI with a group
of non-blast civilians (nb) TBI with injuries of similar severity.
Methods. We studied 20 UK soldiers recently exposed to
blast, 40 civilian TBI patients not exposed to blast and 40
age-matched controls. All patients had moderate-to-severe
TBI. High resolution T1, gradient-echo (T2*) imaging and
DTI were collected. The data was analysed using tract based
spatial statistics (TBSS) and region-of-interest analysis.
Results. Extensive TAI was observed in the bTBI group compared to non-TBI controls. This injury was not observed with
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standard MRI imaging. Extensive damage was also observed
in the nbTBI group compared to non-TBI controls. A direct
whole-brain comparison of bTBI and nbTBI showed no
group differences. In a subgroup of patients with contusions
region-of-interest analysis showed significantly greater white
matter abnormality.
Conclusions. Standard MRI imaging does not reveal the full
extent of white matter pathology following bTBI. In contrast,
DTI is able to demonstrate extensive white matter injury
after both blast and non-blast TBI. Over most of the brain
the pattern of WM damage observed in blast TBI was similar
to non-blast injury. However, in a subgroup of bTBI, greater
white matter damage was seen.

WM2-3: Spinal trauma in ventilated head-injured
patients

I. Noorani, A. G. Kolias, L. M. Li, R. A. Trivedi,
R. J. Mannion, R. J. Laing & P. J. Hutchinson
Division of Neurosurgery, Addenbrooke’s Hospital &
University of Cambridge, Cambridge, UK
Objectives. Clinical evaluation and “clearance” of the spine
is challenging in patients with traumatic brain injury (TBI)
who are intubated in the pre-hospital setting or emergency
department. This study aims to determine the incidence and
management of spinal injuries in this patient population.
Design. This single-centre retrospective study identified all
ventilated patients with TBI admitted directly to a regional
neurosurgical unit between January 2009 and March 2011.
Secondary transfers from peripheral hospitals were excluded.
Methods. Data were extracted from electronic records and
departmental databases.
Results. We identified 108 ventilated TBI patients (median
age 39 years; 79 males). All had spine imaging as per NICE/
BASS guidelines: 93% had CT covering the whole spine, while
7% had a cervical spine CT with plain radiographs of the
thoraco-lumbar spine. 31 patients (29%) had a spinal fracture
on initial imaging. 23 (74%) had fractures that did not require
surgical treatment. 4 (13%) underwent spinal decompression
and fixation after a median of 4 days post-injury; the timing of
surgery was influenced by the severity of the underlying TBI/
polytrauma. The remaining 4 would have also undergone an
operation, had they not succumbed to their injuries. 15 (14%)
underwent an MRI scan. Of these, 10 had the MRI in order to
further evaluate a potentially unstable injury identified on CT
and 5 due to relevant neurological signs/symptoms.
Conclusions. In this series, radiological spinal clearance
in accordance with evidence-based guidelines identified
potentially unstable spinal injuries leading to appropriate
treatment.

WM2-4: The choice of decompressive craniectomy is
not the question of yes or no but how and when?

A. Csókay
BAZ County Hospital, Miskolc, Hungary
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Objectives. The debate around decompressive craniectomy
(DC) has lasted for 100 years. The top of the unbelievable
process was the publication of DECRA published in NEJM
(2011). Our aim was to certify the debate about when and
how to do it instead of doing it or not.1
Design. The question was examined not only from the scientific point of view, but of bioethics, as well. We examined the
results of 43 DC including 4 very early DC in children.
Subjects. We examined the results of 43 DC including 4 very
early DC in children.
Methods. DC was performed above 25 mmHg ICP for 2 hours.
The very early DC was performed above 20 mmHg ICP. Exclusion criteria was the fatal brain stem damage on CT.
Results. We performed a historical comparative study with a
control group treated conservatively with the same method
in 20 patients. The mortality rate within one month decreased
25% Severe disability within 1 year follow-up decreased 8%.
Good recovery increased 33%.
Conclusions. Death can be caused by hundreds of unknown
factors so we must not examine the cases according to one or
ten fixed constants. Probably we are going to operate many
times in vain, but we can avoid the mindless death of the
patients especially in children caused by a reversible curative pathological process called brain oedema. We should
continue the debate not about the performance of DC, but
how to increase the efficacy of the DC.

Reference
1. Csókay A, Emelifeonwu JA, Fügedi L, Valálik I, Láng J. The
importance of very early decompressive craniectomy in children
(retrospective case series). Childs Nerv Syst 2012;28:441–44.

WM2-5: Vertebroplasty: A first line treatment in traumatic
nonosteoporotic compression spinal fractures

H. A. Elnoamany
Faculty of Medicine, Menouﬁya University, Egypt
Objectives. To document and evaluate the clinical and radiological results of percutaneous vertebroplasty successfully as
first line treatment in traumatic nonosteoporotic compression fractures.
Design. Prospective study was performed in patients with
traumatic compression spinal fractures and normal bone
mineral desitometry scores.
Subjects. Twenty-three patients with traumatic nonosteoporotic compression fractures had been treated with percutaneous vertebroplasty.
Methods. Vertebroplasty consists in the injection of cement
(PMMA) in the damaged vertebral body to prevent further
collapse of nonosteoporotic spinal fractures. Pain was
evaluated two hours, one week, one month, 6 months,
and one year post procedure. Also, medication usage and
range of mobility were evaluated as well.
Results. Twenty-three patients with average age 36 years
and 69.5% of them females. Significant improvement in VAS
scores both at rest and with motion and in RDQ scores. Low
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rate of insignificant complications was recorded (13%). Significant decrease in rate of medication consumption post
procedure was also recorded.
Conclusions. From this study, I can conclude that vertebroplasty can be used successfully as first line treatment in
patients with nonosteoporotic compression spinal fractures.

WM2-6: Multi-modal magnetic resonance imaging
in the acute and sub-acute phase of mild traumatic
brain injury: Can we see the difference?

A. Schwarcz, A. Toth, J. Janszky, A. Buki & T. Doczi
University of Pecs, Pecs, Hungary
Objectives. To investigate the structural and functional
alterations in mTBI in acute phase and recovery.
Design. Prospective, controlled, non-randomized.
Subjects. Fourteen mTBI patients with negative CT scans
underwent MR imaging within 3 days; and one month after
injury. A control group of 14 matched volunteers were also
examined.
Methods. Whole brain DTI, volumetric T1, SWI and fMRI
data were compared between the mTBI and control groups
and between the two acquisition time points.
Results. Fractional anisotropy (FA) was significantly lower,
and mean diffusivity (MD) was higher in the mTBI group
in several white matter tracts compared to controls at 72
hours after injury. Longitudinal analysis revealed significant
change (i.e. normalization) of FA and MD over one month
dominantly in the left hemisphere. A significant decrease
in cortical volumes (mean 1%) and increase in ventricular
volumes (mean 3,4%) appeared at one month after injury
in the mTBI group. SWI did not reveal micro hemorrhage.
FMRI analysis presented abnormal activations in the 72h
mTBI group.
Conclusions. Our findings present dynamic micro- and macrostructural changes occurring in the acute to sub-acute
phase in mTBI, in very mildly injured patients lacking micro
hemorrhage detectable by SWI. Diffuse axonal injury and
mild brain edema may underlie the observed abnormalities.
The altered cortical activations in the acute phase in mTBI
may represent a global impaired ability of neural resource
recruitment.

WM2-7: Establishing spinal trauma service and electronic
patients records: Room for improvement

A. Hussien, R. Mobasheri, F. Arnold & M Akmal
St Mary’s Hospital, London, UK
Objectives. St Mary’s Hospital (part of the Imperial College
NHS Trust), London, became an adult major trauma centre
(MTC) in January 2011. Prior to that, there was no neurosurgical service on site and only a tertiary referral service for
orthopaedic spinal surgery was available.
Methods. The spinal service has two weekly MDT meetings,
two weekly clinics, and access to emergency theatre 24 hours

a day, 7 days a week. Electronic patients records are in use;
the PACS system has been introduced in and has been used
for the meetings. Also E-Trauma system, MDT system, and
ITU system.
Results. MDT meetings are attended by Orthopaedic spinal
surgeons, spinal Neurosurgeons, Rheumatologist, Therapists, the pain team, consultant radiologists, spinal fellows
and SpRs in Neurosurgery and Truama & Orthopaedics. The
Electronic records for the MDT meetings started in 2010,
1348 elective cases were discussed, 35% discharged, 42%
added to the surgical list. A total of 295 emergency cases
were also discussed. Back pain cases for spinal fusion were
discussed and received initial conservative treatment in line
with NICE guidelines. There was variable use and compliance with electronic patients records. 100% PACS, 90%
MDT system, 100% ITU system, but it only covered 30% of
patients.
Conclusions. The creation of new MTC’s in the UK will lead to
concentration of spinal trauma surgery to a few specialised
centres. The complexity of surgery requires a combination
of neurosurgical and orthopaedic skills. Senior consultant
input is required at an early phase and clear protocols, and
effective communication through MDT’s and a team-based
infrastructure is essential in avoiding unnecessary costs
and delays to treatment. Electronic Patients Records are
fragmented and there is variable compliance.1

Reference
1. Department of Health (2006). Records management: NHS code
of practice. http://www.dh.gov.uk/en/Publicationsandstatistics/
Publications/PublicationsPolicyAndGuidance/DH_4131747
[Accesed 1st November 2012].

WM2-8: Serum magnesium monitoring in acute
neurosurgical patients: the practice reviewed at a major
UK neurosurgical centre

D. J. Davies & H. Wijesinghe
Queen Elizabeth Birmingham, UK
Objectives. To review the practice of a UK neurosurgical
unit with regards to monitoring serum magnesium levels in
patients admitted with subarachnoid haemorrhage (SAH)
and head injuries inc chronic sub-dural haematoma (CSDH).
Assessing the adequacy of monitoring, and the prevalence of
abnormalities. Regular monitoring is often overlooked of the
‘forgotten electrolyte’.1
Design. A prospective observational study.
Subjects. 49 (19 male) individuals identified prospectively
with a diagnosis of head injury, CSDH or SAH.
Methods. Over 4 weeks patients admitted with the above
diagnosis were monitored, reviewing biochemistry/hematology databases. Discharge summaries were reviewed for
outcome data/length of stay. Adverse outcomes recorded. A
review of current literature was also undertaken.
Results. 49 patients 31 had their serum magnesium levels
checked during their stay. One had a low serum magnesium.
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While in level 2 or 3 care, 96% (27) of patients had magnesium levels monitored. 3 (6%) of patients having magnesium
levels checked whilst at level 1 (ward) care. 20 (41%) patients
had other electrolyte abnormalities.
Conclusions. Monitoring of serum magnesium is sub-optimal
outside of the level 2-3 care. No adverse outcome/delay was
attributable to abnormal serum magnesium, despite this it is
widely recommended that magnesium should be monitored
in acute neurosurgery, esp in the context of other electrolyte
abnormalities.

Reference
1. Elin RJ. Magnesium: The fifth but forgotten electrolyte. Am J Clin
Pathol 1994;102(5):616–22.

WM2-9: Minimally-invasive pedicle screw fixation in
Thoraco- Lumbar pathologies: a prospective study

R. Vemaraju, D. Roy, J. Dhir, V. Petrik & N. Hamid
University Hospital Birmingham, Birmingham, UK
Objectives. Safety and efficacy of minimally-invasive percutaneous pedicle screw fixation in management of thoracolumbar pathologies
Design. Prospective study of patients with thoraco-lumbar
pathologies (trauma, metastatic infiltration and osteomyelitis) undergoing percutaneous pedicle screw fixation were
assessed pre- and post-operatively, at discharge and at twelve
months.
Subjects. 36 patients, 24 males: 12 females, mean age 51.5
years (18- 87).
Methods. Data collected prospectively from July 2011- October 2012 (analysed retrospectively). It included demographics, pathology, neurological status, segmental kyphosis,
vertebral body height and canal compromise, pedicle screw
position, complications and clinical follow-up.
Results. 21 fractures (L1 level (10/21), 11/21 type A 3.3, 17/21
TLICS score  5, 18/21 ASIA -E), 12 metastases (with mean
Tokuhashi score 8) and 3 osteomyelitis (TB). 228 pedicle
screws inserted, 26/37 (178 screws) had post op CT scan rest
X-rays, 19/178 (10.1%) pedicle screws had Rao’s grade 2/3
pedicle breach; no adverse effect on patients. In addition to
stabilisation 11/37 underwent decompression. Average days
for surgery were 3.1 days (0-16). In trauma mean correction
of kyphosis angle of 8.5% (p  0.01), mean restoration of anterior and posterior vertebral body height of 11.6% (p  0.037)
and 5.6% (p  0.22) respectively and restoration of midsagittal diameter of 17.3% (p  0.035). MRC grade improved
 2 in 10/11(90.9%) tumour patients, 100% improvement
of pain in infection. 2/37 (5.4%) patients had transient limb
paraesthesia and wound infection (on chemotherapy). No
patient had blood transfusion.
Conclusions. In selected patients, percutaneous pedicle
screw fixation is a safe and effective alternative to open
fixation in thoraco-lumbar disease for traumatic, neoplastic or infective aetiology, with less tissue trauma and low
complication.
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WM2-10: Neuroprotective effects of the slow Wallerian
degeneration gene, WldS, following contusive spinal
cord injury

M. Kotter
University of Cambridge, Cambridge, UK
Objectives. Wallerian degeneration of injured neuronal
axons is attenuated in Wlds mutants that express a nicotinamide mononucleotide adenylyl transferase 1 (Nmnat-1)/
truncated-Ube4b chimeric gene. Expression of Wlds leads
to axonal protection in various pathological conditions. Here
we investigated potential neuro-protective effects of Wlds in
a controlled spinal contusion injury model.
Design. Controlled laboratory experiment.
Subjects. Adult male Wlds and S-D control rats.
Methods. SCI was induced following thoracic laminectomy
using an IH impactor at moderate (150kD) and severe
(200kD) impact strength. Motor potentials evoked and
sensory-evoked potentials were recorded at 3 and 7 days
post injury. Further analysis included open field gross locomotor performance (BBB scale) and post-hoc histopathological analysis.
Results. Analysis of hindlimb locomotion demonstrated transiently improved outcome in Wlds rats following medium
impact SCI (n  24).
Conclusions. The preservation of white matter in Wlds rats
warrant further studies to establish long term benefits of
Wlds following spinal cord injury.

WP1 – Functional
WP1-1: Manipulation of subcortical evoked activity
enhances peak motor performance in Parkinson’s disease:
a potential novel deep brain stimulation strategy?
(Winner of the SBNS/NANSIG Student Career Prize)

A. Anzak1, H. Tan2, A. Pogosyan2, S. Khan3, S. Javed3,
S. Gill3, K. Ashkan4, H. Akram1, T. Foltynie1,
P. Limousin1, L. Zrinzo1, A. L. Green2, T. Aziz2 &
P. Brown2
1The National Hospital for Neurology & Neurosurgery,

London, UK, 2John Radcliﬀe Hospital, Oxford, UK,
3Frenchay Hospital, Bristol, UK , and 4King’s College Hospital,
London, UK
Objectives. To characterize a novel motor enhancement pathway amenable to manipulation by future ‘closed-loop’ deep
brain stimulation (DBS) devices for Parkinson’s disease (PD).
Design. Bilateral subthalamic nucleus (STN) local field potential (LFP) recordings from DBS electrodes in PD patients.
Subjects. 8 STN and 1 STN & pedunculopontine nucleus
(PPN) DBS electrodes patient. 9 non-DBS PD patients and 9
healthy controls.
Methods. LFPs were recorded whilst subjects executed a
paradigm known to elicit motor enhancement (maximal
hand-grips in response to increasingly intense auditory
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stimuli; modified from Anzak et al., Brain, 2012).1 NonDBS PD patients and healthy controls similarly gripped in
response to a visual cue accompanied by an intense auditory
stimulus on random trials.
Results. A short-latency evoked potential in STN and PPN
recordings, scaling in amplitude with both stimulus intensity and corresponding enhancements in maximal handgrip
parameters was identified, independent of the dopaminergic
state of the patients. The magnitude of motor enhancement
in patients was similar to healthy controls.
Conclusions. The evoked potential is proposed as a physiological correlate of ascending arousal, propagated from the
PPN/reticular activating system to exert an enhancing influence on motor pathways through the STN. Reproduction of
such electrical bursts - in response to STN pre-movement
markers - with closed-loop DBS targeted to either the STN or
PPN, may provide a novel approach for non-dopaminergic
enhancement of movement in hypokinetic disorders.

Reference
1. Anzak A, Tan H, Pogosyan A, et al. Subthalamic nucleus activity
optimizes maximal effort motor responses in Parkinson’s disease.
Brain 2012;135(Pt 9):2766–78.

WP1-2: Temporal lobectomy vs. selective
amydalohippocampectomy: Long-term seizure and
cognitive outcome

V. Bagga, A. Kailaya-Vasan, D. Bhattacharyya &
A. Kemeny
Royal Hallamshire Hospital, Sheﬃeld, UK
Objectives. Temporal lobectomy (TL) and selective amydalohippocampectomy (AHC) are two surgical treatment
options for drug-resistant epilepsy. However, it is still unclear
whether selective amydalohippocampectomy has any additional benefit over temporal lobectomy in terms of long-term
seizure control and cognitive function. Here we compare the
long-term outcome of these two surgical strategies which
were all performed at a single neurosurgical centre.
Methods. Systematic retrospective analysis of all patients
undergoing selective amydalohippocampectomy or temporal lobectomy in our institution between 1995 and 2011.
Only patients with a diagnosis of drug-resistant, temporal
mesial lobe epilepsy were included. Patients with any other
structural lesion were excluded from the study. Information on pre- and post-operative seizure frequency, antiepileptic drugs (AED) and post-operative complications were
obtained. The ILAE Epilepsy Seizure Outcome Categories
system was used to assess seizure outcome. Pre- and postoperative depression and anxiety scores were also assess by
using standardised questionnaires.
Results. 59 patients underwent selective amydalohippocampectomies compared with 27 patients who had temporal lobectomies. 51% of patients who underwent AHC
were seizure free (ILAE Outcome 1 or 2) compared to 44%
of TL patients. There was a significant reduction in the use of

AED in the AHC group and neuropsychological outcome was
better. Complication rates were similar in both groups.
Conclusions. Selective amydalohippocampectomy is a safe
and effective surgical option for drug-resistant epilepsy. It
not only significantly reduces seizure frequency and medication use, but also improves neuropsychological outcome
when compared to temporal lobectomy surgery.

WP1-3: Electrical stimulation and functional MRI based
multimodal approach to map functional and pathological
brain areas

L. Entz1,2, C. J. Keller3, E. Toth4, L. Eross5 & A. D. Mehta2
1Department of Functional Neurosurgery, National Institute
of Neuroscience, Budapest, Hungary, 2Department of
Neurosurgery, NSLIJ, Manhasset, NY, USA,
3Comprehensive Epilepsy Center at NSLIJ, Manhasset, NY,
USA, 4Department of Information Technology, Pázmány
Péter Catholic University, Budapest, Hungary, and
5Department of Functional Neurosurgery, National Institute
of Neuroscience, Budapest, Hungary

Objectives. Single pulse electrical stimulation (SPES) and
fMRI can be used to delineate functional networks involved
in sensori-motor and language function and to map areas
that are involved in seizure genesis and spread.
Design. We systematically mapped all electrodes implanted
using SPES and defined functional and pathological networks. Every patient underwent detailed preoperative mapping in functional MRI.
Subjects. SPES and fMRI can be used in patients undergoing chronic intracranial electrode monitoring for epilepsy
surgery (n  30) in order to define connectivity among brain
areas that participate in networks.
Methods. Extra-operative SPES for the analysis of corticocortical evoked potentials (CCEP) was performed using
subdural implanted electrodes in patients with medically
intractable epilepsy. Preoperative fMRI was performed in a
3T scanner in every patient.
Results. CCEP revealed intracerebral pathways that linked
functional and pathological areas into networks. Electrodes
over eloquent cortices defined with functional stimulation
mapping were reliably localized to their respective Brodman area. RSFC results remarkably overlapped and complemented the findings of CCEP.
Conclusions. The combined use of sophisticated functional
imaging data and SPES are promising tools to increase the
accuracy to define networks that are involved in normal
function and pathological dysfunction and may improve the
outcome of epilepsy surgery.

WP1-4: Vagus nerve stimulators in the treatment
of epilepsy: Our experience

A. Kailaya-Vasan, V. Bagga, A. Jesurasa, A. Kemeny &
D. Bhattacharyya
Royal Hallamshire Hospital, Sheﬃeld, UK
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Objectives. When the medical management of epilepsy cannot offer control and a focus amenable to resective surgery
cannot be demonstrated vagus nerve stimulation offers an
alternative route. This study aims to asses our experience
with this modality.
Methods. Analysis was conducted of 336 VNS patients in our
institution between 1995 and 2008. Reduction in the number
of seizures and anti-epileptic medication were the main outcome measures. Neuropsychological outcomes like mood,
concentration and communication were also assessed.
Results. 36% had more than 50% reduction in their seizure
activity - considered significant improvement. 31% has
less than 50% reduction. The remainder experienced no
change in their seizure activity. Four patients were rendered seizure free. 16% were taking less AEDs after procedure. There were 10 procedural complications including 3
wound infections.
Conclusions. Our results with vagus nerve stimulator insertion are positive. The results demonstrate it can be safely
used to reduce seizure frequency, reduce the number of antiepileptic drugs taken and improvement in mood, concentration and communication.

WP1-5: An audit of the outcomes & complications of
microvascular decompression (MVD) for trigeminal
neuralgia (TN) by a single operator

R.A. Ibrahim, M.J. Zaben, A. Stimpson, H. Lahie &
B. Simpson
University Hospital of Wales, Cardiﬀ, UK
Objectives. MVD is considered a key treatment option for
TN. We aimed to audit our success rates, recurrence and
complications, and evaluate the factors affecting long-term
outcome.
Design. Data were retrospectively collected for patients who
underwent MVD by a single operator during the period
2003-2011. The median follow-up period was 3.6 years with a
6-years median duration of symptoms.
Subjects. Of the104 TN patients who underwent MVD, 90 (93
procedures) were available for follow up with an age range
of 29-78 years (Median 58 years) and male to female ratio of
1:1.1.
Methods. Data were collected from case notes and the clinical
portal followed by a telephone-survey questionnaire. Barrow
Neurological Institute Pain Intensity Score was used to predict outcome. Baseline data were analysed using univariate
analysis to predict outcome. Cure rates were calculated using
Kaplan-Meier method.
Results. Of our cohort, 63 patients had typical TN and 27
atypical. The overall outcome was excellent (59%) and good
(5%). Kaplan-Meier pain-free survival analysis for patients
followed up more than one year (85 patients) demonstrated
an excellent outcome of 76.9% and 33% at 3 years for typical
and atypical TN respectively, compared to 66% and 33% at 8
years. Factors predicting long-term relief from pain were age
 50 yrs, male sex and arterial compression.
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Conclusions. Patients with typical TN had a better outcome
and lower recurrence rate. We have identified the same
predictors of outcome as other, larger, series.

WP1-6: Globus palidus stimulation for primary and
secondary dystonia: effects on health-related quality
of life and symptom severity, a single center study of
44 cases

I. Balas, G. Deli, Z. Aschermann & N. T. Kovács
Department of Neurosugrey, University of Pecs, Hungary
Objectives. Bilateral pallidal deep brain stimulation (DBS) is
an established treatment option for primary generalized and
segmental dystonia. In the present study we evaluated the
results of our dystonia patients treated by DBS.
Methods. The surgical results of forty-four consecutive dystonia patients underwent DBS implantation were analyzed.
Severity of dystonia measured by Burke-Fahn-Marsden
Dystonia Rating Scale and health-related quality of life
measured by EQ-5D scale were obtained preoperatively
and compared to postoperative at 6 months and subsequent yearly follow-ups. The average follow-up lasted 2.5
years. Treatment responsiveness was defined as an at least
25% improvement on the BFMDRS scores. Non-parametric
Mann-Whitney, McNemar and Kruskal-Wallis tests were
applied to test statistical significance.
Results. Severity of dystonia significantly improved in the primary , but was insignificant in secondary dystonia. However,
the health-related quality of life significantly improved in
both groups. Significantly more patients in the primary dystonia group responded to DBS treatment than those in the
secondary group.
Conclusions. Our results are in accordance with previously
published international findings demonstrating that DBS is
a highly effective treatment for primary dystonia. DBS is less
efficient in secondary dystonia; however, it still has a high
impact on the quality of life.

WP1-7: Dorsal root entry zone (DREZ) lesioning for
brachial plexus avulsion injury

J. R. Ellenbogen, N. Farooqi & P. R. Eldridge
The Walton Centre for Neurology & Neurosurgery, Liverpool, UK
Objectives. Dorsal root entry zone (DREZ) lesioning as a
treatment for neuropathic pain originates from what was
called ‘‘selective posterior rhizotomy’’ first discussed by Sindou in 1972 and further developed in 1974, implying microincisions in the lateral portion of the entry zone1. This surgery
was championed by Nashold and Ostdahl, who coined the
term DREZ-operation and who introduced radiofrequency
ablation to perform the procedure2. The best candidates for
the procedure are patients with cervical root avulsion (brachial plexus avulsion). This indication presents rarely, and
often many years after the injury. Our objective is to present a
small series with medium to long term follow-up.
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Design. Retrospective case review
Subjects. Patients who underwent DREZ lesioning for intractable neuropathic pain at a single institution over a 5 year
period (2007–2012).
Methods. 9 patients (8 male) were identified as having DREZ
lesioning for brachial plexus avulsion injuries. DREZ lesioning was performed using thermode controlled radiofrequency ablation (Nashold’s Technique).
Results. Age range 33–64 years, with a follow up range from 3
months to 5 years. Four patients had under gone intercostal
nerve grafting to improve function with little benefit. Four
patients had undergone spinal cord stimulation with no benefit and one patient had undergone motor cortex stimulation,
deep brain stimulation and spinal cord stimulation with no
benefit. Following DREZ lesioning 8 patients gained good (at
least 80%) pain relief. Complications included cervical pain
and cervical kyphosis in one patient; minor leg weakness in
two patients; reduced leg sensation/proprioception in two
patients; post-operative sepsis in another.
Conclusions. DREZ lesions can achieve excellent and long
lasting pain relief in well defined cases of brachial plexus
avulsions. Serious complications are rare.

References
1. Sindou M, Fischer G, Goutelle A, et al. La radicellotomie postèrieure
selective. Premiers rèsultats dans la chirurgie de la douleur.
Neurochirurgie 1974;20:397–408.
2. Nashold BS, Ostdahl RH. Dorsal root entry zone lesions for pain
relief. J Neurosurg 1979;51:59–69.

WP1-8: Retrospective review of outcomes and
complications of a single surgeon’s experience of
microvascular decompression (MVD) of the trigeminal
nerve over 13 years

R. Corns, C. Ward, B. Ofa-Jones, B. Cheserem &
C. Hardwidge
Hurstwood Park Neurological Center, Haywards Heath, UK
Objectives. To quantify the success and the complications
associated with MVD for trigeminal neuralgia with particular emphasis on whether dividing Dandy’s (Superior petrosal) or other tentorial veins increases the risk of cerebellar
infarction.
Design. A retrospective review of all patients with trigeminal
neuralgia who underwent MVD by the senior author between
1999 and 2012.
Methods. Patients were identified from operative logbooks
and discharge summaries. Data was collected from the
medical notes.
Results. 162 patients underwent MVD of the trigeminal
nerve. We have a 96% followup rate, reviewing 156 of the
operative cases. Over 75% report to be neuralgia free at
first followup. 38 patients (24%) suffered complications the
most serious of which was cerebellar infarction which
occurred in 6 patients; there were no deaths. All patients
with a cerebellar infarct had division of the superior petrosal or tentorial veins. 51 patients did not suffer cerebellar

infarction following division of Dandy’s or other tentorial
veins. In our series, this gives an overall risk of 3.85% of cerebellar infarction following microvascular decompression of
the trigeminal nerve. In the group of patients that had division of the veins 9.5% experienced cerebellar infarction.
Conclusions. It has since been suggested that it is perfectly
safe to divide the superior petrosal or any other bridging
vein. Six patients experienced a cerebellar infarction with a
rate of 9.5% of cerebellar infarction when veins have been
divided.

WP1-9: Has the recent expansion in radiosurgery services
led to reduced waiting times?

P. Sayal, A. Kailaya-Vasan, V Bagga, M. Radatz &
A. Kemeny
Royal Hallamshire Hospital, Sheﬃeld, UK
Objectives. There has been a recent expansion in Stereotactic Radiosurgery services (STRS) throughout UK . Currently
radiosurgery services are being provided by 8 NHS centres,
with 7 of these being Gamma knife. In our unit, there has
been an additional Gamma knife machine commissioned on
the NHS. Our aim was to establish whether this expansion in
our unit had been reflected in waiting times.
Design. Retrospective analysis.
Methods. We carried out a retrospective review of 50 consecutive patients referred for STRS to our unit after the expansion. Only patients who underwent treatment were included.
We excluded patients treated for metastasis as these cases
were fast-tracked. We evaluated the waiting times for clinic
appointments and subsequent treatment times to see
whether these exceeded the 18 week target.
Results. Of the 50 patients, 8 patients needed treatment
under general anaesthetic. Mean waiting time to completion
of treatment was 7 days under the 18 week target. However
when GA cases were excluded, it was 20days under the 18
week target. Patients undergoing STRS under GA exceeded
the 18 week target by a mean of 60 days.
Conclusions. Whilst waiting time targets are being broadly
achieved, there is a clear delay in treatment of patients
undergoing STRS under GA. Most of these patients are paediatric or adult AVMs. There is case for expanding provision
of general anaesthetic lists and this is likely to be true of other
centres as well. We are currently in the process of increasing
anaesthetic provision to resolve this issue.

WP1-10: Effectiveness of percutaneous balloon
compression in the treatment of trigeminal neuralgia
in patients with multiple sclerosis

M. Teo, S. Martin & N. Suttner
Institute of Neurological Science, Glasgow, UK
Objectives. Trigeminal neuralgia (TN), is more common in
multiple sclerosis (MS) patients than in the general population,
with an incidence of approximately 2%. The pathophysiology
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of TN in MS patients is believed to be due to a demyelinating plaque at the root entry zone, therefore procedures that
cause direct nerve damage have been thought to be the most
effective surgical modality. We aimed to compare the efficacy
of percutaneous balloon compression (PBC) in patients with
and without MS.
Design. Retrospective analysis of prospectively collected
data.
Subjects. 81 consecutive patients (undergoing 155 procedures) receiving PBC for TN between January 2000 and
January 2010 were analyzed. There were 17 MS and 64
non-MS patients.
Methods. Meticulous examination for facial numbness was
performed on day 1, and at follow-up.
Results. The mean age at first operation was significantly
younger in the MS group compared to the non-MS group
(59 years vs. 72 years; p  0.0001). With a mean follow up
duration of 43 months (MS) and 26 months (non-MS),
symptom recurrence rate following the first operation was
higher in the MS group compared with non-MS group (94%
MS vs. 58% non-MS; p  0.01). In the longer term, nearly
70% of MS patients needed multiple procedures compared
to 50% of non-MS patients. Excellent or satisfactory outcome, at day 1 (82% MS vs 88% non-MS) and 3 months (69%
MS vs 80% non-MS) post-operation and at last follow-up,
was not significantly different between the cohorts. Similar
incidence of post-operative complications was observed in
the 2 groups.
Conclusions. PBC is effective in the treatment of trigeminal
neuralgia in patients with MS, but symptom recurrence is
higher with the requirement for multiple procedures.

TM1 – Spine
TM1-1: Out of hours imaging for suspected cauda equina
syndrome – a 3 year audit into positive pick up rates in a
regional neurosurgical referral centre

A. E. Haworth, M. Bhojak, M Wilby, K. Das & S. Clark
The Walton Centre for Neurology and Neurosurgery,
Liverpool, UK
Objectives. Provision of out of hours (OOH) MR imaging is
varied within regions and emergency referrals historically
arrive at a tertiary centre. We assess the positive pick up
rate in MR studies performed for suspected cauda equina
syndrome (CES) OOH and review temporal trends.
Design. Retrospective data collection between 2009-11.
Subjects. All patients referred for OOH MRI imaging of the
spine in which the requesting data questioned CES.
Methods. Retrospective data collection on 162 subjects.
Additional data related to weekday vs weekend also
included. Results divided into CES positive, CES negative
and normal. The CES negative group included other visible
spinal pathology attributable to symptoms. In the normal
group, subsequent imaging was assessed to try to ascertain a underlying diagnosis. A case note search was not
performed.
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Results.162 patients were imaged with 39 positive for
CES (24%; 2009–14, 2010–12, 2011–13). Detection rates
were generally higher during weekdays. Of the negative
group (91) – 29 had foraminal stenosis, 53 had minor disc
pathology with 9 others (including fractures, arachnoiditis
etc). Of the normal group; 6 patients (19 %) had significant pathology detected on subsequent imaging (MS or
Malignancy).
Conclusions. Our positive pick-up rate for CES was 24%. The
trend was fairly stable across each year (21-27%). Of the total
group, 6 patients had “normal” lumbosacral scans but had
significant pathology on subsequent cervico-thoracic or
cerebral imaging.

TM1-2: Does use of dural graft affect outcome after
foramen magnum decompression for children with
Chiari I malformation?

J. C. Duddy, J. Caird, D. Allcutt, D. Crimmins & M. T. Sattar
Children’s University Hospital, Dublin, Ireland
Objectives. To determine if dural graft use affects outcome
after foramen magnum decompression for children with
Chiari I malformation.
Design. Retrospective review of medical records for patients
who had foramen magnum decompression performed for
Chiari I malformation between January 2009 and November
2012 in two centres.
Subjects. 21 children were eligible for inclusion in this study.
Methods. Operative logbooks, and electronic and hard copies
of patient medical records in two institutions were reviewed.
Post-operative outcomes were recorded along with patient
demographic details and other relevant medical conditions.
Results. Between January 2009 and November 2012, 21 foramen magnum decompressions were performed for Chiari I
malformation. Age range was 3 to 17 years with a mean age of
10.9 years. 11(52.38%) patients were female with 10(47.62%)
males. 14(66.6%) patients had documented evidence of syrinx pre-operatively. 9 (42.86%) patients had dural grafting
performed. 4 patients (19%) developed complications. All
4 were in the dural graft group. 3 patients (14%) developed
hydrocephalus requiring shunting while 1 of these also
required evacuation of a subdural collection. 1 other of these
patients developed viral meningitis. There was 1 corneal
abrasion. Analysis using Fisher’s exact test showed the risk
difference between graft use and not using a graft was 44%
(95% CI: 12-77%) with p  0.0211.
Conclusions. Use of dural graft may be associated with
development of hydrocephalus. Further study is required to
confirm this association.

TM1-3: Adverse impact on neurosurgical services due
to acute spinal admissions for emergency MRI scan

G. Sunderland, R. Dubey, C. Trotter & J. Nissen
Regional Neurosciences Centre, Newcastle Upon Tyne
Hospitals NHS Foundation Trust, Newcastle Upon Tyne, UK
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Objectives. To asses the adverse impact of acute spinal admissions for urgent MRI scan.
Design. Retrospective, observational.
Subjects. Acute spinal referrals over six months from JuneNovember 2011.
Methods. We analysed our referral database, MRI reports and
e-discharge summaries of those patients referred for MRI
spine during this period. Timing of any surgery, duration of
stay and reasons for delay in discharge were recorded.
Results. Out of a total 2447 acute referrals, 126 patients were
accepted primarily for urgent MRI. The majority (87) had
symptoms of cauda equina syndrome. One third of scans
(41) revealed pathology relevant to symptoms. 3 patients
(2.4%) were operated the same day, 14 (11%) had surgery
the next day and the remaining 13 (16%) had intervention beyond 24 hours. The average stay was 6 days in those
requiring intervention (30) compared to 6.6 days among
those not requiring intervention (40). A total of 263 bed days
were used on those requiring no intervention and common
reasons for delayed discharge in this group were: awaiting
referral to another speciality (13), pain management (9) and
medical complications (9).
Conclusions. An estimated £47,340 was spent on bed occupancy for those requiring no intervention, excluding cost of
transfer, investigations and the impact on staff workload. It
is not uncommon for elective cases to be cancelled due to
lack of beds, adding further to the losses. We recommend
that referring hospitals should have a 24 hour MRI service to
establish an acute neurosurgical diagnosis prior to transfer.

TM1-4: Radiological evaluation of foraminal height
and anterolisthesis correction in lumbar interbody
fusion versus posterolateral fusion for the treatment of
radiculopathy with spondylolisthesis

C. H. Yoon, M. Guilfoyle, A. Young, D. Scoﬃngs &
R. Trivedi
Academic Neurosurgery Unit, University of Cambridge,
Addenbrooke’s Hospital, UK
Objectives. Intractable lumbar radicular pain in the presence of spondylolisthesis is a recognised indication for nerve
root decompression supplemented by instrumented fusion.
Interbody fusion is growing in popularity though the advantages over posterolateral fusion alone are debated.
Design. Retrospective study.
Subjects. 52 subjects with grade I or grade II lumbar spondylolisthesis, either degenerative or lytic, undergoing
posterior instrumented fusion to treat lumbar radiculopathy
(24 posterolateral: 28 interbody fusion).
Methods. Changes in pre- and post-operative spondylolisthesis and foraminal height at the operated level were assessed
utilising the GE Centricity® imaging tool.
Results. Posterolateral fusion with pedicle screw fixation:
spondylolisthesis reduction of 1.3 mm (4.0% absolute reduction, 16.0% relative reduction), with no significant change
in foraminal height at the operated level. Interbody fusion
with pedicle screw fixation: spondylolisthesis reduction was

2.4 mm (7.1% absolute reduction, 36.3% relative reduction),
with statistically significant increases in foraminal height
bilaterally at the operated level.
Conclusions. Lumbar interbody fusion with pedicle screws
resulted in significantly superior reduction in spondylolisthesis and restoration of foraminal height over posterolateral
fusion with pedicle screws. Given the indication for surgery to
treat radicular pain, these radiological observations suggest
the possibility of better long-term maintenance of radicular
decompression and improved clinical outcome.

TM1-5: Syringomyelia secondary to Arnold Chiari
Type 1 malformation

J Halliday & J Leach
Department of Neurosurgery, Salford Royal NHS Foundation
Trust, Manchester, UK
Objectives. To assess the surgical complications and outcomes
of Foramen magnum decompression for Arnold Chiari Type
1 Malformation with associated syringomyelia.
Design. A retrospective audit.
Subjects. 58 patients who underwent Foramen Magnum
Decompression secondary to Arnold Chiari Type 1 Malformation January 2007 to April 2012.
Methods. Records of patients were retrospectively analysed,
their demographics and operative, pre- and post-operative
details recorded.
Results. Average age of patients was 37 with a male to female
ratio of 1:2.6. 53% of patients had associated syringomyelia.
84% showed radiographic evidence of resolving syringomyelia within 24 months of surgery. One patient required
further operative management of their persistent syrinx.
Clinically 68% of patients had a complete resolution of their
symptoms related to syringomyelia within 24 months of surgery. Average length of stay was 7.6 days post-operatively.
43% of all patients were re-admitted post-operatively. 17%
required CSF diversion procedure for post-operative hydrocephalus; 70% of these had syringomyelia pre-operatively.
8.6% represented with meningitis.
Conclusions. Foramen magnum decompression achieves
good post-operative clinical and radiological outcomes in
the majority of patients with associated syrinx, but is associated with a number of post-operative complications. The
outcomes of this approach to management of syringomyelia in association with Arnold Chiari Malformation type 1
should be weighed carefully against other surgical management options.

TM1-6: Early experience using a new absorbable cage
system in anterior cervical discectomy and fusion surgery

A. K. Dalton, R. Padmanabhan & F. P. Nath
James Cook University Hospital, Middlesbrough, UK
Objectives. The safety and efficacy of absorbable cages in
anterior cervical discectomy and fusion (ACDF) surgery has
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not been widely reported. We present the outcome of our
early experience in terms of fusion rates, effects on presenting symptoms and complications.
Design. A retrospective review of patients who underwent
ACDF.
Methods. Radiographic evidence of fusion was assessed
by a Neuroradiologist. Patient records were analysed for
outcomes including complications.
Results. 35 MicroFuseTM cages were inserted in 25 patients
(15 one level, 10 two level surgeries). Follow-up with
radiographs was performed early and late (median 4 and
12 months). Radiographic evidence of fusion was seen in
88% of patients at early follow-up and 100% of patients at
late follow-up. Neck pain was improved in 60% of patients.
Radiculopathy was improved or resolved in 90% of patients.
Myelopathy was unchanged or improved in all patients. Neck
pain and radiculopathy were each worsened in 5% of patients
(n  1). Five patients (20%) had radiographic evidence of
hardware-related complications of which one resulted in a
negative effect on the patient’s symptoms. These included
collapse of the cage n  1, impaction of the cage into the vertebral body with plate displacement n  3 and backing out of
screws n  1.
Conclusions. Our experience demonstrated excellent fusion
rates and improvements in symptomatology comparable to
outcomes reported with standard fusion cages. Continued
use is therefore warranted to determine if the increased costs
are justified.

TM1-7: Atlanto-axial subluxation in rheumatoid arthritis:
Is fixation always necessary?

W. J. Kitchen & C. Barrett
The Walton Centre for Neurology and Neurosurgery,
Liverpool, UK
Objectives. In up to 86% of rheumatoid arthritis (RA) patients,
atlanto-axial subluxation (AAS) can be demonstrated.1 Some
studies suggest that early operative management of these
patients improves morbidity and mortality.2 We aimed to
assess long-term outcomes in RA patients with AAS, and
in particular the differences between the conservative and
operative groups.
Design. Retrospective review of casenotes and imaging.
Subjects. 22 RA patients with cervical spine abnormalities
identified from database of single-surgeon practice.
Methods. Case records and images analysed to assess longterm outcomes.
Results. 2 patients were excluded as they had no evidence of
AAS. Of the remaining 20 patients with AAS, 19 were female.
All patients had some upper cervical neck pain. 1 patient
had features of myelopathy, while 6 patients had radiculopathy. 9 patients were treated surgically. 5 had C0-C2 spinal
fixation and 4 underwent C1-2 Gallie fusion. One patient
had metalwork failure 3 years after surgery and one patient
had the metalwork removed for infection and was subsequently managed in a halo-vest. 11 patients were managed
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conservatively. Of these, 4 developed radiological evidence
of spontaneous fusion at C1 and C2. No patients developed
gross instability requiring surgery.
Conclusions. Conservative management of patients
with atlanto-axial subluxation is an option: this requires
regular clinical assessment and interval dynamic imaging. However this cohort is too small to draw any definitive conclusions and a larger series would be required to
assess differences between those managed conservatively
and surgically.
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Rheumatoid arthritis of the craniovertebral junction. Neurosurgery
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TM1-8: The effect of cycling on thoracic & lumbar
spine posture: An introduction to the back posture
index (BPI)

A. Sofela, R. Corns, B. Webb & N. W. Thomas
King’s College Hospital, London, UK
Objectives. The popularity of cycling, both as a sport and for
transportation has increased dramatically in the UK over
the past decade. Cycling is known to have positive effects
on body fitness and cardiovascular health, but the effects
on the musculoskeletal system and joint structure/function
are unknown. We aim to study the effects of high intensity
and low intensity cycling on thoracic and lumbar spine
posture.
Design. Cross-sectional study.
Subjects. 102 subjects split into a high intensity cyclist (study)
group, an amateur cyclists group and a non-cycling (control)
group.
Methods. A single observer took all measurements, including
general body size measurements and the pertinent postural
angle measurements, while a questionnaire was used to collect data on the cycling type, cycling intensity and the athleticism of the subjects.
Results. The lumbo-sacral angle measurements were smaller
in the study group compared to the control and amateur
cyclists groups, with significant differences of 10.71  25.40
(p  0.05) and 14.12  28.30 (p  0.05) respectively. There
were no significant differences in the thoracic spine angular
measurements.
Conclusions. In comparison to the control group, high
intensity cycling significantly decreases the angle at the
lumbo-sacral junction, which could potentially result in a
pathological lumbar lordosis. We propose further research
to assess whether these effects on posture correlate with
back pain, as this can have implications on advice given to
spinal patients with regards to exercise, rehabilitation and
general back care advice.
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TM1-9: Cost analysis of spinal instrumentation, flawed
billing leading to a potential budget deficit

D. J. Davies & S. R. Harland
Queen Elizabeth Hospital Birmingham, UK
Objectives. Apparent budget and coding discrepancies at
our unit prompted us to review the methods of coding/
costing/billing relevant bodies for pedicle screw fixation.
Accountability for departmental spending is increasing; the
cost effectiveness of certain instrumented procedures is frequently questioned. A fit for purpose cost recovery system is
vital.
Design. A prospective observational review.
Subjects. 20 consecutive patients undergoing spinal pedicle
screw fixation recorded prospectively over 12 weeks.
Methods. The operative/coding/billing data was reviewed.
Operative, instrumentation/stay length/co morbidity were
considered. Billing to relevant bodies was reviewed.
Results. A tariff is calculated by diagnostic  operative codes
forming a healthcare resource group code commanding
a tariff. No data in terms of the instrumentation is used.
20 patients; 18 with degenerative disease, with 2 patients
with trauma/fracture. The number of screw varied from
4 to 6. Tariff varied 3,337 to 11,682 GBP. There appeared to
be no consistency of correlation between the numbers of
screw used, or the length of stay with the tariff charged.
Conclusions. Billing issued does not take into consideration the quantity/nature of instrumentation or length
of stay; reliant on a combination of 2 nationally used
codes. We can demonstrate that the tariffs charged are not
reflective of the true cost esp. regarding instrumentation.
Additional codes for the nature/number of implants/stay
length may ensure more balanced budgets and maximal
service provision.

TM1-10: An exploration into the experience of people
with cauda equina syndrome

S. P. Kaushal, M. J. Wilby, S. Clark & C. Young
The Walton Centre, Liverpool, UK
Objectives. Cauda equina syndrome (CES) is a rare condition occurring in approximately 1-3% of cases of herniated
lumbar discs. Studies in the past have mainly focused on the
functional outcomes; the psychological and social consequences are sparsely reported. The aim of the present study
was to explore the experience of patients with CES secondary
to lumbar herniated nucleus pulposus, in order to identify
recurrent issues.
Design. Qualitative methodology was employed using
semi-structured interviews (face-to-face, n  11, telephone
n  11).
Subjects. 22 Patients (14 women), who had undergone urgent
lumbar decompression for CES, were interviewed. The mean
age was 40.8 years; range 29 to 57 years and the mean duration of follow up was 2.5 years; range 1 month to 6 years.

Methods. The interviews were audio-taped, transcribed and
coded. Thematic analyses were conducted, the analysis presented here concerns the patient experience of CES.
Results. Several over arching themes were identified, which
could be grouped into physical, psychological, social and
economic domains. Physical issues such as mobility problems; pain; bladder, bowel, and sexual dysfunction persisted
following the surgery. Psychological aspects included low
mood, depression, irritability, anger, guilt, low self-esteem,
with dominant experiences of grief and sense of loss. Other
key complaints were weight gain, employment loss, social
withdrawal and need for support in community.
Conclusions. The analysis depicted an inter-relation between
physical, psychological and social aspects of the condition. A
comprehensive and valid outcome measure for CES would
need to encompass all of the above domains.

TM1-11: PEEK disc replacement; analysis of clinical,
biomechanical outcomes and review of post operative
MRI imaging

M. A. Hussain & F. P. Nath
The James Cook University Hospital, Middlesbrough, UK
Objectives. Several investigational device exemption studies from USA have shown that the early clinical outcome for
disc replacement is comparable to standard discectomy and
fusion. One disadvantage of the metallic disc replacements
currently available is artifact on post-operative MRI imaging. In order to overcome this a PEEK(polyaryletherketones)
implant has been produced. It has the same structural and
tensile strength as its metallic counterpart but should give
less artifact on post operative imaging.
Methods. A retrospective case series of patients with PEEK
implants inserted by a single surgeon over 1-year. We looked
at clinical, biomechanical (change in intraspinous distance
at index level) and MRI outcomes. The outcomes with PEEK
implants are then compared to a case series where metallic
implants were used by the same surgeon.
Results. 27 patients were listed for surgery over one year, there
was follow up data available for 20 patients. There were 7
patients with myelopathy and 13 with radiculopathy. Good
clincal outcomes were found in 100% of patients. There was no
significant difference in outcome between metallic implants
and PEEK implants(Fischer exact test p  0.05). All except one
implant maintained movement at the index level.
Conclusions. PEEK disc replacements are comparable both
mechanically and clinically to their metal alternatives.
Post-op imaging has also revealed that there is less artifact
with the PEEK implant allowing for better visualisation of
anatomy at the treated level.

TM1-12: Retrospective observational comparative study
of hemilaminectomy vs. laminectomy for intraspinal
tumour: shorter stays and lower analgesic usage

C. P. Millward1, H. W. Chan2, K. M. David2 &
J. E. Brecknell2
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1Barts & The London School of Medicine & Dentistry, QMUL,

London, UK, and 2Barking, Havering & Romford University
Hospitals NHS Trust, UK
Objectives. Intraspinal tumours are rare and principally
managed surgically. Laminectomy for access destroys the
posterior tension band leading to a risk of kyphosis. Hemilaminectomy may be less destructive, potentially reducing
the risk of deformity and causing less postoperative pain. We
investigated this hypothesis by retrospectively reviewing a
case series of 56 surgeries for intraspinal tumours.
Design. A retrospective observational comparative study.
Subjects. 52 patients having surgery for intraspinal tumours.
20 underwent hemilaminectomy (9 benign, 11 malignant).
32 underwent laminectomy (26 benign, 6 malignant).
Methods. We retrospectively reviewed the records and available imaging of 52 patients having surgery for intraspinal
tumours.
Results. No difference was found in length of operation, completeness of resection, complication rate, and Frankel score
improvements between the groups. Hemilaminectomy is
associated with a reduced hospital stay (post-op days) 4.5 (2
to 6) vs. 6 (3 to 8) statistically significant (p  0.026, MannWhitney), and a reduction in post-operative morphine use
(mg) 10 (3.5 to 28) vs. 32.5 (10 to 90) statistically significant
(p  0.005, Mann-Whitney). We will present data from available postoperative imaging on post-operative kyphosis.
Conclusions. Hemilaminectomy appears to be as effective an
access procedure for the resection of intraspinal tumours as
laminectomy, but is associated with shorter postoperative
stays and lower analgesic requirements.

TM2 – Neurovascular
TM2-1: What is the best embolic agent for the intracranial
vascular tumor embolization?

A. L. Krivoshapkin, V. A. Panarin, K. Y. Orlov,
V. V. Berestov & S. M. Pyatov
Meshalkin State Research Institute of Circulation Pathology
Objectives. To evaluate the efficacy of vascular intracranial
tumor embolization by different embolic agents.
Design. Single centre prospective study
Subjects. 71 patients with intracranial vascular tumors
underwent endovascular embolization (EE). 57 patients had
meningiomas, 14 suffered from the other vascular tumors.
Methods. Microparticles, Microspheres, Onyx, both Hystoacryl and Sulfacrylate were used as the embolic agents.
The extent of tumor EE was evaluated by angiography and
CT perfusion.
Results. In 96% (68 patients) good or excellent EE without any
neurological sequels was achieved. The blood flow reduction
was 62-100%. There was a permanent worsening of previously compromised cranial nerve function in paraganglioma
glue EE. In meningioma glue embolization a temporal local
skin necrosis was observed. In Onyx 18 one patient had transient deficit after embolization and recovered completely
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following total tumor removal. There was no both EE and
surgical mortality. The best glue penetration to the tumor
vasculature was observed. Significant Onyx 18 embolization
was achieved in one among 6 meningiomas only. However
it was excellent embolic agent for the other vascular tumors.
Microparticles and microspheres were exceptionally useful
for scull base meningioma with meningohypophisial trunck
blood supply.
Conclusions. Current brain tumor EE is safe and useful for
their successful management. The embolic agents should be
selected in accordance with tumor structure and vasculature.

TM2-2: Outcome of microsurgical clipping of ruptured
cerebral aneurysms in an underdeveloped country

G. R. Sharma
Department of Neurosurgery, Unit III, National Academy of
Medical Sciences, Bir Hospital, Mahaboudha, Kathmandu,
Nepal
Objectives. In Nepal, each year, about 6000 people suffer from
ruptured cerebral aneurysms, but only few patients are able
to receive neurosurgical treatment and data on surgical outcome is limited. This is the largest series of aneurysm surgery
produced in Nepal till to date.
Aim of this study is to discuss the outcome of clipping of
aneurysms in our department.
Design. This is a retrospective study.
Subjects. 159 patients who presented with aneurysmal SAH
and harbored 203 intracranial aneurysms were included in
this study. There were 59 males and 100 females and age
ranged from 18 to 80.
Methods. All the medical records of patients who harbored
ruptured intracranial aneurysms and underwent microsurgical clipping in our department from January 2007 to October
2012 were retrospectively reviewed. Follow up period was 3
months to 5 years. Outcome was measured by GOS.
Results. 93.6% of aneurysms were located in anterior and 6.4%
in posterior circulation. Intraoperative ruptured occurred in
10.7%. Neck remnant was found in 0.9%. Good recovery after
microsurgical clipping of aneurysms was achieved in 84.3%,
8.2% were severely disabled and 7.5% died. Mortality rate was
higher in emergency (14.7%) than in elective(5.6%) group.
Conclusions. Despite limited resources outcome of this series
is comparable with outcome of the series of aneurysms surgery from developed countries. Microsurgical clipping is still
a standard treatment for cerebral aneurysms in underdeveloped countries like Nepal where endovascular technique is
not available.

TM2-3: Should endovascular treatment be the first
line therapy for ruptured middle cerebral artery (MCA)
aneurysms?

K. Abhinav, A. Mortimer, M. Bradley, S. Renowden &
R. J. Nelson
Frenchay Hospital, Bristol, UK

286 Proceedings
Objectives. To establish the efficacy of endovascular treatment (EVT) as first-line therapy for ruptured MCA saccular
aneurysms.
Design. Single centre prospective non-randomised cohort
study.
Subjects. Patients with confirmed aneurysmal SAH attributed
to MCA aneurysms and treated with EVT or conventional
microsurgical clipping between May 2000 to April 2012 were
included.
Methods. The data collated included immediate angiographic occlusion; clinical outcome at 3 months; anatomical
outcome on digital subtraction angiography (pre-2004) and
MR angiography (post-2004) at 6 and 30 months follow-up.
Results. 217 patients underwent EVT, whilst 61 underwent
surgical clipping with a mean age of 53 versus 55 years
respectively. WFNS grade 1 patients comprised 57% and
49% of EVT and surgical groups respectively with 15% of
EVT and 26% of surgical group being Grade 2. Complete
or near-complete endovascular occlusion was achieved in
95%. Of 163 aneurysms with angiographic follow-up, only 10
(4.6%) needed retreatment. Endovascular procedural morbidity and mortality rate was 9%. 79% versus 77% in the EVT
and surgical groups respectively demonstrated a GOS score
of 4 or 5. 64% versus 47% achieved GOS 5 in EVT and surgical groups respectively. Mortality rate in the surgical group
was 9.8%.
Conclusions. Favourable clinical outcome was achieved in
majority of ruptured MCA aneurysms with EVT, making it a
sensible first-line treatment in this group. In our study, EVT
for MCA aneurysms provided comparable or better outcomes than previously reported.

TM2-4: Subarachnoid haemorrhage and hypervolaemic
fluid management in NICU

C. Pringle, E. Maratos & A. Sherrington
St George’s Hospital, London, UK
Objectives. To establish current practice regarding fluid balance in subarachnoid haemorrhage (SAH) patients with a
view to introducing new guidance.
Design. A retrospective cohort study examining fluid status,
vasospasm and cardiovascular complications in aneurysmal
SAH.
Subjects. Patients admitted to neuro-intensive care (NICU)
with aneurysmal SAH (April-October 2012)
Methods. Review of patient charts, notes, chest radiographs
and CT scans to establish fluid status, incidence of clinical or
radiographic vasospasm complications of fluid overload.
Results. 33/78 cases admitted to our unit were analysed,
excluding non-aneurysmal SAH and patients not admitted
to NICU (m  15, f  18, average age 56.7) Average admission  9.54 days (range 1-31 days, SD 11.5). Average cumulative fluid balance was  3103mls (range 813 mls 11,058
mls) LidCO guided fluid management was used in 2/33
patients (6%) Hypervolaemic fluid therapy was interpreted
as positive cumulative balance of  2,500mls. Vasospasm
occurred in 9/33 cases (27.3%). Of these, 7/9 patients had

positive cumulative fluid balances. Pulmonary oedema
occurred in 6/33 patients (18.2%). All had a positive cumulative balance. Additionally, 7/33 patients were treated for
pneumonia.
Conclusions. Hypervolaemic fluid therapy in SAH is common
in our NICU despite being associated with high rates of pulmonary oedema and not reducing incidence of vasospasm.
LidCo goal directed fluid management is underutilised. We
are instigating a change of practice in our NICU to reflect this.

TM2-5: Quick high flow bypass (cadaver study and case
illustration)

A. Csókay, I. Valálik, A. Papp & D. Imreh
BAZ County Hospital, Department of Neurosurgery, Miskolc,
Hungary
Objectives. The duration of exclusion time of recipient artery
must be an important fact in bypass surgery of cerebral revascularization. The longest period of exclusion is the suturing
time. Our aim was to reduce this time.
Design. The fingertip support technique (first published in
2006) reduced the physiological tremor to speed up this extra
precise microsurgical procedure. The use of straight needle
proved further decrease of suturing time during the bypass
procedure.1
Subjects. The comparative study of measuring the duration of
suturing time in cadaver was performed.
Methods. 20-20 high flow bypass were made on MCA by
traditional technique and by new consideration of straight
micro needle to be added to the method of fingertip support
for further reduction of exclusion time. It was a gold opportunity to examine how to simplify the vascular transposition by
the fingertip support technique and straight needle.
Results. The average time of the exclusion during bypass
procedure by the novel considerations (fingertip support
and straight needle) was significantly less (one third that is
6 minutes) than the one by traditional microsurgical
support.
Conclusions. The cadaver study proves the evidence of the
reduction of the suturing time in this way. Case illustration
presents the advantages of novel method.

Reference
1. Csókay A, Imreh D, Papp A, Valálik I. Straight needle with fingertip
support technique reduces exclusion time during bypass (in vitro,
in vivo animal study): a technical note. Acta Neurochirurgica
2012;154:1851–4.

TM2-6: CSF xanthochromia: A review of positive results
from our hospital in the past 5 years

A. A. Razak, R. Hill, D. Sate, P. Sayal & U. J. Patel
Royal Hallamshire Hospital, Sheﬃeld, UK
Objectives. Recent reviews suggest with the advent of newer
scanners, a negative plain CT within a certain time from ictus
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(opinions vary between 6h-3d) is sufficient to exclude aneurysmal subarachnoid haemorrhage (aSAH) without lumbar
puncture (LP). We set out to assess the validity of negative CT
and positive LP in our unit.
Methods. All positive xanthochromia results (net CSF bilirubin absorption  0.007) over the past 5 years were obtained.
CT scans, vascular imaging and treatment of aSAH were
reviewed. We also collected WFNS grade and time from ictus
to CT scan.
Results. From 42 positive results, 19 had neurovascular
imaging & 7 had aneurysms. SAH patients (n  8; age:40-64)
were all WFNS grade 1. One was perimesencephalic, 7 were
aneurysmal. 2 CTs showed aneurysms, 2 possible SAH, the
remainder were unremarkable. 2 patients with aSAH had
unremarkable CTs within 6h and would have been missed
had LPs been omitted. By extending the time to 3 days a
further 3 would have been missed. Of other positive results,
6 patients had head injuries, 2 recent cranial surgery, and
some others were being investigated for sepsis/multiple
sclerosis.
Conclusions. CSF xanthochromia remains useful in detecting aSAH if prompt CT is negative. A large number of xanthochromia requests from non-neurosurgical specialties
are inappropriate. These results are irrelevant/misleading &
not followed up with vascular imaging. This issue must be
considered when requesting.

TM2-7: Understanding neurovascular coupling:
Are you BOLD enough?

A. J. Kennerley
Pre-Clinicial MRI Facility, Sheﬃeld, UK
Objectives. The Blood Oxygenation Level Dependent (BOLD)
functional magnetic resonance imaging (fMRI) signal is used
to find sites of neuronal activation prior to surgery. However, variations in BOLD signal are based on neural-driven
changes in cerebral blood flow, volume and oxygenation.
Therefore, without an understanding of neurovascular coupling (NVC) the interpretation of BOLD in terms of neuronal
activity is difficult. A null-BOLD response is often interpreted
as attenuated NVC or reduced neural activity (indicative of
damaged tissue). Such conclusions are reached without an
independent measure of neuronal activity. We hypothesize
that a null-BOLD response can be driven by altered baseline
physiological conditions without a breakdown in NVC.
Subjects. Hooded Lister Rats (n  10).
Methods. In vivo evoked BOLD, hemodynamic and neural
responses (measured with concurrent fMRI, optical imaging
spectroscopy and electrophysiology respectively) to electrical whisker stimulation of rat somatosensory cortex under
control and 12% hypercapnia were measured.
Results. Under 12% hypercapnia no significant BOLD fMRI
signal was found; due to a reduced deoxyhaemoglobin
response. The attenuated hemodynamic response was due
to changes in the neural response. Convolution of the neural
response with an impulse function showed that NVC was
maintained.

287

Conclusions. This study provides evidence that NVC is
remarkably robust even in the face of large baseline physiological changes in cortex. Results suggest that NVC is
neurogenic in origin.

TM2-8: Novel use of oral tranexamic acid in the successful
treatment of indirect carotico-cavernous fistulae

A. G. Dapaah, N. C. Keong & P. J. Kirkpatrick
Addenbrookes Hospital, Cambridge, UK
Objectives. Carotico-cavernous fistulae (CCFs) are abnormal
connections between the cavernous sinus and the carotid
artery. CCFs may result in severe ophthalmological symptoms.
Current therapies aim to occlude the fistula via an endovascular approach. The effect of oral tranexamic acid as an antifibrinolytic may be useful in the treatment of indirect CCFs.
Design. Case series of four patients monitored with
outpatient follow up.
Subjects. Patients with symptomatic, indirect CCFs which
were unsuitable for endovascular treatment.
Methods. CCFs were diagnosed by cerebral angiography. The
suitability of endovascular treatment vs oral tranexamic acid
was discussed in a multidisciplinary team meeting. Eligible
patients with no contraindications to tranexamic acid
commenced treatment and underwent outpatient follow-up.
Results. Symptomatic improvement was seen in three
patients. Treatment was discontinued in one patient due to
an adverse effect.
Conclusions. Oral tranexamic acid was effective in treating
indirect CCFs not amenable to endovascular treatment in a
small series. Further work is underway to confirm its effects
in a larger clinical series.

TM2-9: A dummy’s guide to intra-operative
aneurysmal haemorrhage

F. P. Nath
James Cook University Hospital, Middlesbrough, UK
Objectives. The advent of Interventional Radiological management of aneurysmal subarachnoid haemorrhage has
resulted in a reduction in the numbers of aneurysms clipped
in neurosurgical practice. Coupled with shortened training, the resultant de-skilling means that wide experience of
per-operative aneurysm rupture may be uncommon. Most
presentations concentrate upon successful surgery and
demonstrations of skill. The author feels that an image of how
to rescue a bad situation may be more helpful.
Design. The aim of this presentation is to contribute towards
equipping new consultants with some means of dealing
with per-operative aneurysmal rupture - a circumstance with
which the author has unfortunately had significant experience over the years.
Methods. A number of cases will be presented in video where
per-operative aneurysmal rupture occurred and the means
with which control of the situation will be demonstrated.
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Techniques such as proximal control, multiple clip application, control of bleeding points and aneurysm diathermy will
be discussed.
Conclusions. Aneurysms do rupture per-operatively and it
takes courage and experience to deal with such events, but
a little foreknowledge of how to retrieve the situation may be
of value to neurosurgeons embarking upon a neurovascular
career.

TM2-10: Possibilities of quick microsurgical embolectomy
assisted by fingertip support technique (cadaver study)

A. Papp
BAZ County Hospital, Dept of Neurosurgery, Miskolc, Hungary
Objectives. The malignant media occlusion is frequent and
life threatening cause of stroke. Nowadays the most effective method is the endovascular embolectomy. According
to surveys, 5/6 part of the population of the world do not
have access to endovascular supply and the rate is even
worse concerning the acute endovascular care. The clot is
removable across a few millimetre incision on MCA. Our
aim was to speed up the procedure with fresh cadaver
exercises.
Design. We tried to improve this method with fresh cadaver
practices using fingertip technique.
Subjects. We modeled embolectomy on the M1-M2 part of
the cerebral media artery fifteen times.
Methods. The operation happened via keyhole craniotomy
using superciliar incision and we measured the embolectomy time from the beginning of craniectomy to the closing
of MCA by suturing. The embolectomy was modelized by the
removal of a little piece of plaque from the vessel.
Results. The intervention time was between 22 and 42
minutes. The average time was 29 minutes.
Conclusions. If there is no possibility for the removal of the
clot by acute endovascular method, we suppose the surgical
embolectomy accelerated by weekly practice and fingertip
technique. It is significantly competitive with the previous
method. The surgical embolectomy which is available widely
is cheaper than the endovascular one.1

Reference
1. Csókay A, Csókay G. Catch fingertip support in microsurgery reduce
the tremor. Hungarian Med J 2006;147:1921–2.

TP1 – Paediatric
TP1-1: Clinical & radiological progression of paediatric
chiari i malformation: 10 year out-patient follow-up review

G. A. Solanki, M. S. Volpon & D. Rodrigues
Birmingham Children’s Hospital, Birmingham, UK
Objectives. The natural history of Chiari I malformation (CMI)
in children is poorly understood. The substrate responsible

for progression of CMI and syrinx is also unclear. We report
the progression of CMI over a 10 year follow-up.
Design. Retrospectiver.
Subjects. 62 children (36 boys, 26 girls, M:F ratio:1.38) with
median age of 7.8 years (9m-16y), median FU 5.2 (3–10)
years.
Methods. Age, gender, CMI, hydrocephalus, syrinx, craniocervical junction (CCJ) CSF flow, skull base, posterior fossa
measurements and symptom progression were analysed.
Imaging interval dictated by clinical need. Serial MR imaging
between 2002-2011 reviewed prior to surgery.
Results. Mean MRI interval was 3 (1–10) years. Initial CMI
extent was 16.5 (5–32) mm. CMI increased in 9.7% (6/62).
50% (3/6) required surgery. CMI regressed spontaneously
in 3.2% (2/62). 12 (19%) had hydrocephalus, 58% (7/12)
requiring shunting. 57% (4/7) had worsening of CMI. 48%
(30/62) had abnormal CSF flow at CCJ. 25.8% (16/62)
had syrinx. 19% (3/16) of syrinx progressed. 6.25% (1/16)
regressed spontaneously along with CMI hernia regression.
Surgery performed in 24% (15/62) of symptomatic cases
with a 2 year median time to surgery. 93% either had a syrinx
(6/15), CSF signal loss at CCJ (6/15) or both (2/15).
Conclusions. Hindbrain hernia remained stable in 3 out
of 4 children, increased in 7%, half requiring surgery. The
natural history of CMI suggests that in 20% there is a rapid
progression (with syrinx) requiring surgery within 2 years.
Spontaneous regression is rare.

TP1-2: Prognostic factors of pediatric posterior fossa
gliomas – Is the WHO subclassification of low grade
gliomas clinically meaningful?

B. Markia
The National Institute for Neurosciences, Budapest, Hungary
Objectives. There is a lack of data regarding the long term
outcome and quality of life after resection of cerebellar low
grade gliomas in children. Our aim was to determine the difference in prognosis and quality of life of patients with grade
I and grade II posterior fossa tumors.
Design. Retrospective data collection from patients admitted
to the Hungarian National Institute of Neurosurgery between
1986 and 2010 with posterior fossa gliomas.
Subjects. 274 patients were identified. 221 had WHO grade I
or grade II tumours.
Methods. Clinical data of these patients were retrospectively
analysed using the hospitals database, and a Peds QOL
tumour module questionnaire was sent out for the families
by post or email. Quality of life scores were calculated in
subgroups.
Results. Mean follow up was 18.2 years, the overall survival
rate in GradeI and Grade II tumors after total resection was
100%. The survival rate after subtotal resection was 86% in
the GI group and 100% in the Grade II subgroup. There was
no significant difference regarding the QOL rates between
the GI and GII groups (77.7% and 80.1%).
Conclusions. There is still lack of data regarding the natural history of Garde II cerebellar astrocytomas in children.
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WHO hystological classification does not provide reliable
information regarding the long term prognosis regarding
tumor recurrance and quality of life in Grade II cerebellar
astrocytomas.

TP1-3: Vagal nerve stimulation in children under
12 years old

S. Healy, J. Lang, J. te Water Naude, F. Gibbon &
P. Leach
University of Wales College of Medicine, Cardiﬀ, UK and
Department of Paediatric Neurosurgery, UHW, Cardiﬀ, UK
Objectives. To assess the efficacy and safety of vagal nerve
stimulation (VNS) in children under 12 years old.
Design. Retrospective review of patients that underwent
insertion of vagal nerve stimulation over a 3-year period,
with at least 2 years of follow-up.
Subjects. 16 patients who were under 12 years old at time of
surgery.
Methods. Patients identified from epilepsy surgery database,
case notes reviewed and parents contacted by telephone.
Data collected on length of time with epilepsy prior to surgery, diagnosis, type of epilepsy, age at time of surgery, sex,
number of seizures pre and post VNS, number of AEDs pre
and post VNS and complications.
Results. 10 were male and 6 female. The mean time with
epilepsy prior to surgery was 5.7 years and the mean age at
time of surgery was 7.6 years. Overall 56% (9/16) of children
experienced a  50% reduction in their seizure frequency.
Of these patients 4 (25%) had reduction of  80%. 7 (44%)
had no reduction in their seizure frequency. However, 2 of
these patients had benefit with regards to seizure control
and post-ictal recovery. The mean reduction in anti-epileptic medications post-op was 0.5, with 50% reducing their
number of medications by 1 or 2. Two patients underwent
removal of their VNS, 1 due to infection and 1 due to no
benefit.
Conclusions. VNS is safe and well tolerated in the under
12 age group with over half the patients responding well. The
difficulty is pre-operatively identifying the children that will
do well.

TP1-4: Augmentation laminoplasty in children:
How effective is it?

N. V. Slator, G. A. Solanki & R. Vemaraju
Birmingham Children’s Hospital, Birmingham, UK
Objectives. There is paucity of information on indications and
outcomes of laminoplasty in children. We evaluate our experience with laminoplasty in paediatric practice.
Design. Retrospective review of case notes and radiology.
Subjects. 71 (36 boys and 35 girls) consecutively operated
children by a single surgeon, aged between 4m-15 years.
Methods. Laminoplasty was performed using a foot-plate
protected cutter appropriate for bone thickness. In younger
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children laminoplasty was secured bilaterally using 2-0 PDS
and augmented fixation using 1-0 PDS from last spinous
process to distal sacral anchor. In older children 1.7–2 mm
titanium plates and 4–5 mm screws were used.
Results. Average follow-up was 61 (1–182) months. 80%
(57/71) underwent laminoplasty for treatment of occult
neural tube defects and split cord malformations. 11%
(8/71) for spinal tumours. 4% (3/71) for neuroenteric/
arachnoid cysts. 3% (2/71) Achondroplasia and 1.4% (1/71)
case of central disc prolapse. 4% (3/71) were in the cervical spine, 6% (4/71) were thoracic and 90% (64/71) in the
lumbar spine. 85% (60/71) patients were secured using
PDS alone. 15% (11/71) cases were fixed using plates. No
deformity or instability was identified in either the PDS or
metal plate fixation groups. There were no known instances
of construct failure.
Conclusions. Laminoplasty is an effective procedure without the significant risks for spinal deformity (associated
with laminectomy). In this series no child developed spinal deformity, fusion failure or required subsequent metal
fixation.

TP1-5: Suprasellar glioma: one centre’s experience

T. T. Mandiwanza, C. Kaliaperumal, J. Caird &
D. Crimmins
Children’s University Hospital, Dublin, Ireland
Objectives. Assessment of our management of suprasellar
glioma.
Design. Retrospective study.
Subjects. Children aged below 16 from 1999 to October 2012.
Methods. Patients were selected from the patient database
of our institution. We included those who had radiological
diagnosis of suprasellar glioma or optic pathway lesion.
We excluded those with a diagnosis of craniopharyngioma
and those patients who had a histological diagnosis other
than glioma. Clinical information was collected including neurofibromatosis 1 (NF-1) status, initial surgical
management, initial treatment, progression and time to
progression.
Results. 53 patients with a median follow-up of 62 months.
54.7% fulfilled criteria for NF-1 and 45.3% did not. In
the non NF-1 group, 15/24 had biopsy with histology of
pilocytic astrocytoma in all but 1 who had Grade 2 astrocytoma. In total, 15 were treated with chemotherapy or
radiotherapy and 9 were observed . Only 1 patient had partial surgical resection. Progression occured in 4/9 patients
who were under observation with no biopsy and in 10/15
who had been biopsied. In the NF-1 group, 2 patients were
biopsied, 2 had surgical resection in other institutions. 13
were treated with chemotherapy and 15 were observed
with 1 having radiotherapy. Progression occured in 7/29
with a further progression in 2 patients (1 chemotherapy,
1 observation).
Conclusions. Biopsy has a role to play in non NF-1 patients.
Observation with treatment guided by radiological or ophthalmological progression remains the mainstay in NF-1 patients.
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TP1-6: Foramen magnum dimensions in syndromic &
multisuture synostosis

P. Gallo, A. Elserius, P. Noons, D. Rodrigues &
G. A. Solanki
Birmingham Children’s Hospital, Birmingham, UK
Objectives. Syndromic craniosynostosis(SCS) accounts for
10% of all craniosynostosis and harbours the more severe
forms of craniocephalic disproportion including within
the foramen magnum (FM). We describe its morphology in
different types of SCS.
Design. Retrospective.
Subjects. 81(65 boys,15 girls) SCS children.
Methods. MRI morphometry of the FM surface area (FMSA),
anterior-posterior diameter (FMAP), transverse diameter
(FMTD). Chiari 1 (CM1) & syringomyelia were measured.
Results. In Apert’s (21) FMSA ranged 308-1037 mm2, FMAP
ranged 18.3-37.4 mm. In Crouzon’s (26) FMSA ranged
261.2-949.6 mm2 and FMAP 14.8-46.8 mm. In Multisuture
(15) FMSA ranged 259-641 mm2 and FMAP 16.7-31.4 mm.
In Pfeiffer’s (6) FMSA ranged 253.8-675.9 mm2 and FMAP
16.2-39.2 mm. Overall FMSA ranged 253.8-1040 mm2. Mean
FMSA was 523 (without CM1  488, with CM1  579) mm2.
FMAP ranged from 14.8-48.5 mm. Mean FMAP was 27.1
(without CM1  25.9, with CM1  28.5) mm. FMSA is greater
with Chiari present than without, the SA increase ranging
between 4-137%. When syrinx present, max FMSA was 10 to
35% smaller in all syndromic groups.
Conclusions. We identify for the first time the foramen magnum in SCS. Pfeiffer’s have the smallest FMSA and Muenke
have the largest. Crouzon’s have highest incidence of Chiari
and syringomyelia. FMSA is smallest in children without
Chiari and larger with Chiari I alone. In syringomyelia,
FMSA is smaller than with Chiari alone. These findings
highlight the crucial importance of the foramen magnum
morphology in the aetiology and development of Chiari &
syringomyelia.

TP1-7: Foramen magnum dimensions and relationship
to chiari hindbrain hernia and syringomyelia in
syndromic & pansynostosis

G. A. Solanki, P. Gallo, A. Elserius, P. Noons &
D. Rodrigues
Birmingham Children’s Hospital, Birmingham, UK
Objectives. The incidence of Chiari I in syndromic craniosynostosis (SCS) is not well known and the mechanism
whereby syringomyelia occurs is poorly understood. We
describe the frequency of Chiari type I (CMI) and syringomyelia in SCS and evaluate the critical importance of the
foramen magnum (FM) morphology in determining the
development of syringomyelia in the presence of CMI.
Design. Retrospective.

Subjects. 106 children with SCS between between 2003-2012
were investigated for the presence of CMI & syringomyelia.
81(62% boys) children median age 3(5dys - 20) years had
adequate imaging
Methods. MRI measurements included surface area of the
FM (SAFM), CMI extent, syringomyelia. Statistical inference
obtained.
Results. 39% (31/81) had CMI and 10% (8/81) syringomyelia. In Crouzon’s (58% CMI, 20% syringomyelia); in
Pansynostosis (33.3% CM, 13% syringomyelia); in Apert’s
(24% CM, 5% syringomyelia). CMI averaged 9.67 and
13.83 mm without and with syrinx respectively. A larger
SAFM of between 4-to-137% was noted with CMI. Syringomyelia on the other hand was associated with 10-35%
smaller SAFM in all groups (still larger SAFM than without
CMI). The ratio of SAFM/R  L hernia was below 28% in
85% of Syrinx cases.
Conclusions. In syringomyelia hindbrain hernia averaged
13.8 mm. SAFM is larger in children with CMI but syringomyelia occurs when the Chiari cases have a tight FM. The
ratio of SAFM by total CMI  28% is predictive of syrinx. This
preliminary finding is in keeping with a mechanism of hernia
strangulation which may apply to syringomyelia.

TP1-8: The use of intraoperative neurophysiological
monitoring in foramen magnum decompression: a
preliminary experience

M. Shanmuganathan, A. Lejarde, N. Haliasos &
D. Thompson
Great Ormond Street Hospital, London, UK
Objectives. To evaluate the use of intraoperative neurophysiology monitoring (IONM) during surgery for Chiari 1 malformation specifically: 1) Do IONM changes correlate with
clinical and radiological outcomes. 2) Could IONM be used
as an indication for need for dural opening.
Design. Retrospective case study.
Subjects. All Chiari 1 malformations that underwent foramen
magnum decompression between April 2010 and February
2012.
Methods. Electrophysiological parameters: Somatosensory
evoked potentials (SSEP) and brainstem auditory evoked
potentials (BAEP) were monitored throughout the procedure. Three surgical time points were used and correlated to
changes in SSEP and BAEP at the time of baseline, bony and
dural opening. Outcomes measures: IONM data included
changes in latencies of wave V and interpeak latency of
I-V in BAEP (greater than 0.3ms change were considered
significant and latencies of N20 SSEP (greater than 1.0 ms
change was considered significant). MRI changes and
clinical outcome at 6month follow up was recorded.
Results. Twenty seven children (17 females and 10 males)
underwent foramen magnum decompression. Mean age
was ten years two months (range 7 months to 16 years).
Nineteen patients had pre-operative syrinx. Nineteen had
both bony and dural opening and eight underwent bony
decompression alone. IONM parameters: Twenty patients
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showed improvement in evoked potential following
surgery. Thirteen showed improvement following bony
decompression. Baseline to closure difference in latencies of
wave V were 0.24ms and interpeak latency I-V in BAEP were
0.21ms. Latencies of N20 SSEP were significant at 1.26ms.
No intraoperative complications arose. Clinical parameters:
Post-operative clinical improvement was noted in all but
one patient. This patient required two further revision surgeries (endonasal resection of odontoid peg) due to marked
symptom recurrence with compression of hindbrain space.
Of those with syrinx, post-operative syrinx improvement
was noted in sixteen patients. Headache resolution was
noted in twenty three patients. No post-operative complications were noted.
Conclusions. IONM changes correlate with clinical and
radiological outcomes. IONM may be used as an indication for need for dural opening however further research is
required.

TP1-9: Slit ventricle syndrome in children: difficult to
diagnose, difficult to treat

J. C. Duddy, J. Caird, D. Allcutt, D. Crimmins &
M. T. Sattar
Children’s University Hospital, Dublin, Ireland
Objectives. To determine the underlying condition, presenting symptoms, treatment of, and outcomes associated with
slit ventricle syndrome in children.
Design. Retrospective case series.
Subjects. 6 children diagnosed with slit ventricle syndrome
during the study period.
Methods. Cases were identified using hospital database
between January 2007 and October 2012. Medical records for
each patient were reviewed, including operative notes and
radiology reports.
Results. Median time to diagnosis of slit ventricle syndrome
after initial shunt insertion was 4.7 years with a range from
1.9 to 11.1 years. Median age at time of diagnosis was 4.96
years. Median length of follow-up was 2.4 years. 3 patients
had myelomeningocele and 3 had congenital hydrocephalus. 4 patients had shunt revisions prior to diagnosis. The
most common presenting symptoms were vomiting (66.6%)
and lethargy (50%). 2 patients were diagnosed having shown
raised ICP immediately post shunt revision. 3 patients had
shunt revision at time of diagnosis and 3 had bitemporal
decompression. 2 of those managed with shunt revision
required multiple shunt procedures before eventually having bitemporal decompression. In total, 5 patients had
bitemporal decompression. Of these, 1 required further
shunt revision and ETV and 1 had programmable shunt
inserted.
Conclusions. This series shows it takes on average 4.7
years to develop slit ventricle syndrome after initial shunt
insertion. Surgical treatment is varied but bitemporal
decompression may reduce the need for further shunt
procedures.

291

TP1-10: Holoprosencephaly: a study of 40 patients in a
tertiary care centre in the Republic of Ireland

C. Kaliaperumal, T. Mandiwanza, J. Caird &
D. Crimmins
Department of Paediatric Neurosurgery, Children’s University
Hospital, Temple Street, Dublin, Ireland
Objectives. Holoprosencephaly, the most common developmental defect of forebrain and midface, is caused by
impaired or incomplete midline division of prosencephalon. We review the antenatal and postnatal picture of this
condition and associated neurosurgical problems with
management.
Subjects. A retrospective analysis of 40 antenatal and postnatal patients with holoprosencephaly over the past 10 years
was made.
Methods. Data analysis was made based on antenatal and
postnatal data available from the hospital database. GP’s and
the parents were contacted to obtain futher information for
the purpose of this study.
Results. Majority of diagnosis of this condition was made
in the antenatal period. The types of holoprosencephaly
based on radiological diagnosis were semilobar, alobar and
lobar types. Cysto peritoneal shunt was the common form
of neurosurgical procedure performed. Craniofacial, endocrine abnormalities and Dandy Walker malformation (7.5%)
were the most common associated features observed in our
series. Mortality rate was noted in more than 60% in confirmed cases of holoprosencephaly 2 patients had normal
brain development on follow up.
Conclusions. We conclude that the prognosticating factors
of holoprosencephaly and the clinical outcomes are in line
with evidence published so far. In some cases the original
diagnosis of holoprosencephaly changed during follow-up.
Multidisciplinary approach in management including
genetic counseling to parents was adopted to treat the array
of symptoms arising from this malformation.

TP1-11: Complications in occult spinal neural tube defects

N. Slator & G. A. Solanki
Birmingham Children’s Hospital, UK
Objectives. There is paucity of information on complications
following management of occult neural tube defects. We
report our experience on the congenital spine and neural
tube defects and propose ways to reduce incidence of instability and CSF leaks.
Design. Retrospective review of case notes.
Subjects. 68 (38 boys and 30 girls) consecutive children
underwent surgical treatment by a single surgeon. Average
age was 4.1 years (4m - 14.7y).
Methods. The technique used to close dura in each of these
cases was an augmentation procedure using a double layer
of duragen© on either side of the dura glued with tisseel©
with loose dural cover in between. In younger children
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laminoplasty secured using 2-0 PDS sutures between the two
sides of each cut lamina and fixation using 1-0 PDS to distal
sacral anchor. In older children 1.7-2 mm titanium plates and
4-5 mm screws were used.
Results. There was no neurological deterioration or instability using laminoplasty but post-operative complications
occurred in 16% (11/68) children. Further surgery was
required in 5.9% (4/68), 1.4% (1/68) for pseudomenigocoele
repair, 2.9% (2/68) for CSF leaks, 1.4% (1/68) for wound
dehiscences. Overall CSF leaks occurred in 7.4% (5/68),
wound dehiscence 4.4% (3/68), 27% (3/11) were each a chest
infection, central line infection and knee pressure sore.
Conclusions. Laminoplasty is an effective technique for
treatment of these conditions. We propose the “sandwich”
technique of dural closure as superior to a single duragen
layer technique in preventing CSF leakage.

TP1-12: Post-operative magnetic resonance imaging
within 48 hours in intracranial paediatric tumours.
Can it be done?

M. Shanmuganathan, E. Parrish, G. James,
D. N. P. Thompson & N. O. Jeelani
Great Ormond Street Hospital, London, UK
Objectives. To establish if post-operative cranial magnetic
resonance imaging (MRI) can take place within the first
48 hours, as recommended by the Children’s Cancer and
Leukaemia Group (CCLG) guidelines.
Design. Retrospective audit.
Subjects. All supratentorial and infratentorial tumours
that underwent surgical debulking/resection from January 2010 to December 2012. Resections for epilepsy were
excluded.
Methods. Data obtained included date and time of surgery
from a prospectively collected database. The date and time
of post-operative scan from the hospital picture archiving
and communication system (PACS), sex, age, anatomical
location (supra- or infratentorial), post-operative imaging modality, and time elapsed from surgery to scan were
recorded.
Results. 157 surgical procedures were undertaken in 122
patients (65 female, 57 male). Mean age was 6 years 5 months
(range 1 month to 18 years). 78 of tumours were supratentorial and 79 infratentorial. Median and mean time taken
for MRI to be undertaken was 48 and 65 hours respectively
(range was 16-236 hours)(SD:38.1hours). 74 (47.1%) were
obtained within the recommended 48 hours, while 109
(69.4%) were obtained within the maximum recommended
time of 72 hours. CT was used in 4% of cases, primarily to rule
out immediate reversible post-operative complications. CT
was also performed in 2 cases due to difficulties in obtaining
MRI imaging.
Conclusions. Early post-operative imaging is essential in paediatric intracranial tumour surgery to assess extent of resection and guide the decision making of the multi-disciplinary
team. Currently almost one third of patients fail to meet the
maximum recommended target.

TP2 – Short Orals
TP2-1: Quality, innovation, productivity and prevention:
the delivery of safe non-instrumented lumbar spine surgery

N. Carleton-Bland
Royal Preston Hospital, UK
Objectives. QIPP initiatives aim to maximise and improve
patient safety, whilst reducing unnecessary costs. Noninstrumented lumbar surgeries (NLS) represent the most
commonly performed operating in most Neurosurgical
Centres. Practice in pre-operative work-up is to send “group
and save” samples as a routine (£5 per patient). However,
the evidence is that NLS patients loose on average 100mls of
blood and exceptionally rarely require acute blood transfusions.1 This area was therefore subject to a QIPP process at
Royal Preston Hospital, to see if this practice could safely be
omitted, and potentially reduced costs.
Design. Audit.
Subjects. Constitutive patients undergoing lumbar decompression/discectomies operated in 12 month period
Methods. Retrospective audit of all blood transfusions administered to neurosurgical patients with cross-correlation with
the operative log for the same time period.
Results. None of the 478 patients identified required a blood
transfusion as a consequence of their surgery. This represents £2500 spent unnecessarily.
Conclusions. NLS patient do not require a Group and Save to
be sent. Dispensing with this practice will save costs, but also
potentially improve the patient experience, with less need for
phlebotomy. Also less blood test will remove pressure from
the phlebotomy service, nursing, portering and laboratory
staff who are all involved in the processing the samples.

Reference
1. Saxena A, Eljamel S. Preoperative “group and save” in lumbar
microdiscectomy: is it necessary? J Neurosurg Spine 2011; 15:686–8.

TP2-2: Sudden onset headache: Still a diagnostic
challenge in the emergency department

L. L. Davies, S. Nagaraja & S. Joshi
University Hospitals Coventry & Warwickshire, Coventry, UK
Objectives. The aims were to establish the incidence of subarachnoid haemorrhage (SAH) among patients presenting
with acute headache to the emergency department (ED),
evaluate the use of CT scans and to determine the value of
diagnostic lumbar puncture (LP) in accurately identifying
SAH.
Design. A retrospective review of electronic radiology and
laboratory reports and clinical records over one year.
Subjects. Patients who presented to the ED with acute
headache and who underwent CT head where SAH was
suspected.
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Methods. Patients were identified by electronic search of
radiology reports. Clinical details on the request form and
details of further laboratory tests and discharge summaries
were analysed.
Results. 310 patients had a CT where SAH was suspected; 31
(10%) were positive. 11 (3.5%) scans revealed an alternative
diagnosis. Of the remaining 268, 111 (39.5%) had an LP, 4
had further imaging instead. LP was contraindicated in five.
10 CSF samples were not tested for xanthochromia. The LP
was positive in eight (7.2%) cases. 7 patients underwent had
further investigations and were subsequently discharged
home.
Conclusions. Fewer CT scans, and fewer LPs than expected
were positive for SAH, which may reflect a liberal use of CT
scanning. There seems to be a lack of understanding of investigations required to safely exclude SAH in the ED therefore
introducing guidelines for LP and for investigation of thunderclap headache may prove useful. Advances in CT may
improve sensitivity, potentially making the diagnostic LP
redundant.

TP2-3: GP referrals to neurosurgical outpatient
department: Evaluating the process and efficacy
of the service

Z. Zakaria, E. Fenton & S. Young
Department of Neurosurgery, Beaumont Hospital,
Dublin, Ireland
Objectives. To identify areas of potential improvement in
the GP referral process thus expediting appointments and
leading to earlier diagnosis and treatment.
Design. We designed a survey questionnaire to evaluate GP
referrals to our department.
Methods. We consulted GPs by postal questionnaire.
Results. 314 valid responses were included with response
rate of 36%. 60.3% (191) of the GPs were male and 39.7%
(126) were female. 79.2% who participated in this survey
have been working for more than ten years. More than 50%
(170) of the GPs derived information about the neurosurgical department from ‘word of mouth’. 97.4% (304) referred
less than 5 patients per month. 47.8% referred patients for
routine OPD appointments. For routine and semi-urgent
referrals, GPs did not expect patients would be seen within
one month, whereas 83.1% felt urgent referrals would be
seen within that time. The most common reason for referral was for spinal cases (54.2%), mainly lumbar pathology
(71.1%). 50% (158) estimated that more than 80% of their
patients would obtain MRI prior to OPD appointment. In
the patient group who have not had imaging, 70% (222) of
GPs cited lack of outpatient access to MRI as the commonest reason. When asked how consultants are selected for
referral, 36% chose consultants known to them.
Conclusions. This study highlights the lack of awareness and
high levels of dissatisfaction with the neurosurgical outpatient service (57.4%). Improvement in the efficacy of the
neurosurgical department is crucial in providing a better
service to patients and GPs.
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TP2-4: The patient safety and cost implications of
outsourcing equipment sterilisation in neurosurgery

A. Kailaya-Vasan, V. Bagga, P. Sayal & M. Radatz
Royal Hallamshire Hospital, Sheﬃeld, UK
Objectives. The focus on economic issues does not spare
operating theatres. Operating trays have been found to be
missing equipment on a number of occasions. Our aim was
to identify areas of equipment loss and then analyse the cost
implications.
Methods. The instruments ordered to replace those lost or
damaged by the equipment sterilising company from July
2011 to November 2012. This did not include those ordered
to increase stock levels or items not already used by neurosurgical theatres.
Results. A total of 97 instruments had been replaced at a cost
of £33,942 (excluding tax). A further 69 instruments unaccounted for on current trays and will potentially need replacing. This was compared to losses made over a similar period
whilst using ‘in-house’ sterilisation (£17,460).
Conclusions. Whilst our study has identified significant cost
implications, the more important factor is that such damaged
or lost equipment is discovered intra-operatively. Compared
to ‘in-house’ sterilisation the use of an external company
resulted in replacement costs almost double over a similar
period. Reviewing instrument trays before anaesthetisation
is currently not part of the standard safety checklist. Incorporating this will ensure patient safety is maintained. It may
also provide a means of keeping on top of such losses. The
trust should also consider negotiating contracts with these
companies to incorporate penalties for losses and damage
exceeding an acceptable limit. A national approach to this
may be beneficial. Our understanding is that external sterilisation is being used by at least six other neurosurgical units.

TP2-5: Improving peri-operative and daily documentation
practice in a large neurosurgical unit: experience from a
complete audit cycle

A. Boukas, M. F. Hassan & N. Ross
Royal Victoria Inﬁrmary, Newcastle upon Tyne, UK
Objectives. Clinical note accuracy is an essential aspect of
clinical governance and is good medical practice. We present our experience in improving documentation in a large
neurosurgical centre.
Subjects. To assess the quality of clinical documentation over
a two year period.
Methods. We conducted two prospective audits, one in 2011
and one in 2012, assessing documentation in clinical records,
consent forms and operation notes. Documentation guidelines published by the General Medical Council and Royal
College of Surgeons were used as the gold standard. After the
first audit, we implemented changes which included teaching session in documentation practice and an aide-memoire
poster on the wards and in theatres.

294 Proceedings
Results. We reviewed 28 sets of notes in 2011 and 33 in 2012.
In 2011 we found 35% of the operation notes and 14 % of the
consent forms were missing. None were missing in 2012.
Between 2011 and 2012 we found an improvement in operation note documentation: the surgeon’s name and grade
(73% to 100%), the printed name and signature (65% to 100%)
and the recording of the responsible consultant (80 to 100%).
In the admission clerking, there was an improvement in the
documentation of allergies (50% to 64%) and medications on
admission (71% to 86%). Patient ID on each page of the notes
also improved (71% to 93%).
Conclusions. Clinical documentation improved in our unit
after the implementation of teaching sessions and an aidememoire poster. We present our experience of improving our
practice through completion of an audit circle.

TP2-6: Ageism in neurosurgery. outcomes of emergency
admissions of the over 80s in a neurosurgery unit

A. Boukas, C. Cowie, N. Mukerji, A. Jenkins &
C. Nicholson
Royal Victoria Inﬁrmary, Newcastle upon Tyne, UK
Objectives. Changes in attitudes towards the elderly, combined with an ageing population, pose a dilemma when such
patients are referred for neurosurgical consideration. Anecdotal evidence in our unit indicated that increasing numbers
of elderly patients were being admitted, but the long-term
outcomes were unknown. Our aim was to assess the two year
outcome data for all patients over the age of 80 admitted to
the neurosurgical unit over a twelve month period.
Design. A retrospective cohort study.
Subjects. All patients over the age of 80 admitted with a neurosurgical emergency over a one year period were identified
using an existing on-call database.
Methods. Inpatient records, including referral and discharge letters, were obtained for each patient. For all patients discharged,
GP practices were contacted to ascertain final outcome.
Results. During 2010 there were 104 emergency admissions
over the age of 80. Main admission diagnoses were: Chronic
Subdural Haematoma (22%), Intracranial Haemorrhage
(12%), Cervical Spine Injuries (12%), Cervical Spondylosis
(12%) and Acute Subdural Haematomas (8%). 64 patients
were treated surgically and 40 conservatively. Overall inpatient mortality was 19%. This increased to 40% after two
months, 51% after one year, and 58% after two years.
Conclusions. Emergency neurosurgical admissions of
patients over the age of 80, even though they are selective,
are characterised by high mortality rates, both as inpatients
and in the months following discharge. The highest mortality
rate is in the first two months.

St Mary’s Hospital, London, UK, and Charing Cross Hospital,
London, UK
Objectives. Electronic patient record systems have the potential to bring huge benefits to patients and are being implemented in health systems across the world. Storing and
sharing health information electronically can speed up clinical communication, reduce the number of medical errors,
and assist doctors in diagnosis and treatment.1 There are a
wide range of complex legal and professional obligations
that limit, prohibit or set conditions in respect of the management, use and disclosure of information and, similarly,
a range of statutes that permit or require information to be
used or disclosed.
Methods. Review of various legal and professional obligations and anonymous survey of some members of staff to
check the level of awareness of the various relevant legal
and professional obligations that cover the NHS information
governance. 100 questioners were distributed to random
members of staff of various specialties and at various levels.
Results. 44 relevant UK legislations, 14 relevant standards and
guidelines, and 8 professional code of conduct are covering
the NHS information governance. Some of the legislation
makes it a criminal offence to unlawfully disclose personal
information. The Act imposes personal liability on individuals. 38% doctors, 28% nurses, 34% others. 63% have training in information governance, 49% in electronic patients
records, and 49% in information technology. 76% are aware
that they have a personal liability if patient’s information are
inappropriately disclosed. 26% has personal USB, 9% has
trust encrypted USB, and 50% have smart phones with 8%
of them have patient information stored. 12% have patient
images, 11% have operative pictures, 12% have patient
history and 5% have patient identifiable data.
Conclusions. The NHS is committed to the delivery of a first
class confidential service. This means ensuring that all patient
information is processed fairly, lawfully and as transparently
as possible so that the public understand the reasons for processing personal information, give their consent for the disclosure and use of their personal information, gain trust in
the way the NHS handles information and understand their
rights to access information held about them (2)

Reference
1. House of Common Health Committee. The Electronic Patients
Records. Six Report of Session 2006–2007.
2. Department of Health. Publication Policy and guidance.
Confidentiality: NHS Code of Practice.

TP2-8: Current attitudes in the management of brain
metastasis. A UK National survey

J. Lang, P. Leach & C. Hayhurst
TP2-7: Electronic patient records; information
governance; legislations, guidelines, professional codes
of conduct and staff awareness?

University Hospital of Wales, Department of Neurosurgery,
Cardiﬀ, UK

A. Hussien, A. Pimpis, M. Wilson, N. Mendoza &
D. Peterson

Objectives. There is little consensus regarding the optimal treatment of patients with cerebral metastases (BM),
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particularly when multiple, despite recent disease stratification models of prognosis and increasing use of radiosurgery
(SRS).
Design. SBNS approved online national survey among UK
neurosurgeons and clinical oncologists.
Subjects. An online questionnaire was developed to appraise
and contrast the current practice of both consultant neurosurgeons and clinical oncologists in the UK for a range of
patient scenarios based on performance status, systemic
disease status, number of BM, brain eloquence and primary
disease type.
Methods. An online link was sent to SBNS members and
clinical oncologists. Responses were evaluated cross tabbed
between neurosurgeons and clinical oncologist. The findings
are contrasted with current international practice.
Results. 50 Neurosurgeons and 96 Clinical Oncologists completed the survey with 50% sub-speciality interest in NeuroOncology and local access to SRS in 50%. Two third of the
responses suggested surgery plus whole brain radiotherapy
(WBRT) for a patient with 1.5 cm solitary metastasis in non
eloquent brain, but almost half of both clinician groups suggested SRS alone if a 1.5cm BM was in eloquent brain. Three
out of four neurosurgeons and 60 percent of the oncologists responded that surgery plus WBRT would be the ideal
treatment for a 3 cm solitary metastasis in non-eloquent
brain. In case of a patient with 3 BM 40% of surgeons recommended SRS plus WBRT, however 54% of the oncologists agreed on WBRT therapy alone. For five metastasis
the majority responded WBRT alone. Half of the surgeons
would not be influenced by primary tumour site but half
of the total responded would not give aggressive treatment
if the primary tumor is small cell lung. In the presence of
uncontrolled systemic disease neither surgery or SRS would
offered by 78 %.
Conclusions. Patients with BMs are heterogeneous population and they present therapeutic challenge to clinicians.
This survey gave a snapshot about the current management
strategy in the UK, where access to SRS appears low and
WBRT is the mainstay of treatment. The two questioned subgroups mostly agreed regarding the options, nevertheless the
approach for a patient with 3 metastasis would be different in
the neurosurgeons and oncologists.

TP2-9: Atypical brain meningiomas. A 15 years experience
of our department

V. Varsos, A. Zisakis, G. Markogiannakis,
G. Hadjigeorgiou & V. Samaras
Department of Neurosurgery, Red Cross Hospital, Athens,
Greece
Objectives. Meningiomas are benign tumours and consist
almost 25% of all primary brain tumours. They are most
common in adults with an annual incidence 6 in 100.000
individuals. A sex ratio is females/males (3/2). Atypical
and anaplastic meningiomas represent a small subgroup
with histological and clinical features suggesting aggressive
behaviour.
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Methods. Over the past 15 years we operated on 39 menigiomas with atypias. Twenty (21) were males and seventeen
(18) were females. Regarding the location 65% situated over
the convexity, the falx and the parasagittal region, 31% on the
skull base, 4% on the tentorium and none in the posterior
fossa. In regard to histology: atypical meningiomas (grade II)
19 in males and 16 in females, anaplastic meningiomas 2 in
males and 2 in females. None of our cases were diagnosed
initially as meningiomas treated by radiation. All our cases
underwent total excision or subtotal and all had radiation at
the site excision.
Results. We had 7 recurrences in which the patients died
within 2 years. We lost 7 cases to follow up. The rest of
them are followed in annual brain MRIs and are free of
recurrences.
Conclusions. The total excision followed by radiotherapy
gives the best surviving results. However, a very close follow
up is needed since regardless to atypical or anaplastic histology tumours can reoccur.

TP2-10: Gliosarcomas: management and outcome.
A retrospective study

V. Varsos, G. Hadjigeorgiou, G. Markogiannakis,
T. Petrosyan & V. Samaras
Department of Neurosurgery, Red Cross Hospital, Athens,
Greece
Objectives. Gliosarcoma is a rare tumour which displays
clearly identifiable biphasic glial and metaplastic mesenchymal components. Characteristics that differentiate it from
glioblastoma is temporal lobe predilection, intraoperative
characteristics similar to meningioma, potential for extracranial metastasis and lower mutation prevalence rate of epidermal growth factor receptor (EGFR). We retrospectively
reviewed data of nine patients with confirmed diagnosed
gliosarcoma between 2007-2011.
Methods. The median age of the patients (5 male, 4 female)
was 59 years old. Presenting symptoms were compatible
with an expanding intracranial mass. The location was frontal, temporal and parieto-occipital. Magnetic Resonance
Imaging findings denoted masses having heterogeneous
enhancement and sharply demarcated or irregular borders.
All patients underwent surgery.
Results. The histological diagnosis was confirmed by the
expression of reticulin in the sarcomatosis site and GFAP (glial
fibrillary acidic protein) in the glial tumour site. All patients
received the currently recommended therapy for glioblastoma of fractionated focal external beam radiotherapy with
concurrent and adjuvant temozolomide. Recurrences were
seen in the follow-up exams between 5–11 months and 3
patients underwent repeat surgery at the time of disease progression. The median survival from the time of diagnosis was
nine months.
Conclusions. Gliosarcomas represent a challenging tumour
due to its rarity and poor prognosis. Neoplastic mesenchymal
appearance and reticular formation should clearly be determined for histopathological diagnosis. A multidisciplinary
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approach (surgery, radiation therapy and chemotherapy)
seems to be associated with slightly more prolonged survival
times.

TP2-11: Microsurgical decompression with coflex
interspinous dynamic stabilization for treating
lumbar degenerative stenosis

H. A. Elnoamany
Faculty of Medicine, Menouﬁya University, Egypt
Objectives. To determine efficacy and safety and to analyze
the clinical and radiological results of using Coflex device
after microsurgical decompression of the lumbar spinal
stenosis.
Design. Prospective study was performed in patient suffering
from lumbar spinal stenosis.
Subjects. Twelve patients with lumbar spinal stenosis
were treated by microsurgical decompression and Coflex
stabilization.
Methods. Coflex stabilization was used after decompression of lumbar canal to treat segmental stenosis. VAS and
objective examinations were used to evaluate neurogenic
claudication, leg pain and back pain. Patients were followed up to 42 months. Radiographic data was collected
and implant position and spinal segment motion was
evaluated.
Results. Back pain was improved in 83.3% of patients, while
radiculopathic pain was improved in 91.6% of patients.
Improvement in walking distance was 91.6% of the patients.
No expulsions or implant migration occurred.
Conclusions. Coflex implantation is safe and effective in
treating lumbar spinal stenosis. It is rapid minimally invasive technique with no reported serious complications. It
also, demonstrates excellent short term results for improvement of back pain, neurogenic claudication and patient’s
satisfaction.

TP2-12: Qualitative MR grading of intervertebral disc
degeneration does not correlate with histology in the
cervical or lumbar spine

B. M. Davies1, R. A. Atkinson2, A. J. Freemont3,
J. A. Hoyland3 & K. K. Gnanalingham2
1Manchester Medical School, The University of Manchester,
Manchester, UK, 2Greater Manchester Neurosciences Centre,
Salford Royal NHS Foundation Trust, Salford, UK, and
3Institute of Inﬂammation and Repair, The University of
Manchester, Manchester, UK

Objectives. To investigate the relationship between MR and
histological grading of intervertebral disc degeneration in
the cervical and lumbar spine.1,2
Design. Observational laboratory-based study.
Subjects. Male and female patients ( 18 yrs) undergoing
routine discectomy surgery for symptomatic disc herniation
in the cervical or lumbar spine.

Methods. Cervical (n  106) and lumbar (n  99) disc tissue
samples were obtained from the Intervertebral Disc Tissue
Bank. Qualitative histological1 and MR2 degeneration grades
for each sample were determined.
Results. MR grades 3 and 4 were the commonest in both
cervical (35% and 58%, respectively) and lumbar spine (42%
and 52%). Mild histological degeneration (grades 1-4) was
evident in 7% of cervical and 1% lumbar samples; moderate
(grades 5-8) in 59% and 61%; and severe (grades 9-12) in 34%
and 38%, respectively. No relationship between histological
and MR grades of disc degeneration was observed in cervical
(p  0.26) or lumbar spine (p  0.09).
Conclusions. Current qualitative grading of MR images does
not assess all aspects of disc degeneration and may not
reflect histological changes. A more quantitative MR assessment may be more useful.

References
1. Sive JI, Baird P, Jeziorsk M, Watkins A, Hoyland JA, Freemont
AJ. Expression of chondrocyte markers by cells of normal and
degenerate intervertebral discs. Mol Pathol 2002;55:91–7.
2. Pfirrmann CW, Metzdorf A, Zanetti M, Hodler J, Boos N. Magnetic
resonance classification of lumbar intervertebral disc degeneration.
Spine 2001;26:1873–8.

TP2-13: The incidence of infection for adults undergoing
supra-tentorial craniotomy for tumours without hair
removal

M. Bhatti & P. Leach
University Hospital Wales, Cardiﬀ, UK
Objectives. To look at the infection rate in adults undergoing
craniotomies without hair removal and compare the results
with the usual practice of pre operative shaving/clipping.
Design. Prospective.
Subjects. One hundred consecutive adult patients who had
elective supra-tentorial craniotomy for tumour were studied.
Methods. All patients underwent surgery without hair removal.
Patients were followed up prospectively to look for surgical
site infection according to the centre for disease control criteria. The rate of infection was determined and the results were
compared with the published data on similar procedures
where hair removal was carried out before surgery.
Results. A total of three patients developed surgical site infection. The rate of infection is comparable to the published
figures where pre-operative hair removal was performed
routinely.
Conclusions. Cranial surgery with hair left in place does not
predispose to an increased infection risk for adults undergoing tumour surgery.

References
1. Winston KR. Hair and neurosurgery. Neurosurgery 1992;31:320–9.
2. Korinek A-M, Golmard J-L, Elcheick A, et al. Risk factors for
neurosurgical site infections after craniotomy: A critical reappraisal
of antibiotic prophylaxis on 4,578 patients. Br J Neurosurg 2005;19:
155–62.
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TP2-14: Dr Foster’s clinical alert for ‘death following
craniotomy for trauma’: Will it be a driver for better
care or stringent patient selection?

E. Gosnell, H. Quinn, B. White & S. Basu
Queen’s Medical Centre, Nottingham, UK
Objectives. Investigate why relative risk of death is high in
this neurosurgical unit when compared to similar sized services and reflection on the patient pathway from referral to
discharge or death.
Design. Retrospective review of cases in response to a
Dr Foster alert of higher-than-expected deaths at a University Hospital.
Subjects. All patients admitted who had ICD10 procedure
codes for ‘craniotomy for trauma’ between April 2011 and
April 2012 and died within 30 days of operation. 40 cases
were identified by Dr Foster codes, 8 cases were excluded for
coding error.
Methods. The cases were considered by a neurosurgical
review panel. Each member completed a modified QEPOD
questionnaire considering referral, suitability for surgery,
assessment and patient specific variables e.g co-morbidity
index (CCI), treatments and outcomes. The results were
analysed and compared to national average.
Results. No surgical misadventure, complication or inadequacy was identified. The department was admitting over
twice the national average percentage of patients with CCI
20-40, skewing the RR of mortality. Survival rate of these
highly co-morbid patients were above 50%.
Conclusions. RR is higher due to a larger cohort of high risk
patients and inappropriate weighting of risk in Dr foster’s
statistic. This unit was offering surgery with more than 50%
chance of survival to more patients than other units in the
country. Over 50% chance of survival justifies the department’s case selection policy but raises issues of national
in-homogeneity and resource utilisation.

TP2-15: Improving driving advice to patients post cranial
neurosurgery

F. Hogg, P. Coyle, D. Wright, R. Corns & A. Martin
Atkinson Morley Unit, St Georges Healthcare Trust, London,
UK
Objectives. To improve the delivery and accuracy of driving
instructions given to patients post-cranial surgery and to
assess patient satisfaction with the clarity of advice.
Design. Full audit cycle between 2010-12.
Subjects. All patients undergoing cranial surgery in our unit
between January and June 2010 and May 2012 for the initial
(n  45) and re-audit (n  88) respectively.
Methods. Audit methods were retrospective case note review
and telephone questionnaire. Changes implemented to
improve practice included: creating a patient handout disseminated in the pre-operative stage; adapting our discharge
summary to include a mandatory section on driving advice
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and multi-disciplinary departmental education sessions on
correct DVLA guidance.
Results. Initial audit revealed 33% of patients had been
advised to contact the DVLA. 56% had received driving
advice that was accurate in 53% of cases. 50% scored 5/5
for the clarity of advice, 25% scored 1/5 (lowest). Re-audit
revealed 85% had been advised to contact the DVLA. 77%
had been given driving advice that was accurate in 87% of
cases. 59% gave 5/5 for clarity of advice and 12% gave 1/5
(lowest).
Conclusions. Delivering clear guidance to patients about
driving restrictions after cranial surgery is crucial and yet
often overlooked. Embedding the deliverance of driving
advice in the pre-operative and discharge planning of neurosurgical patients has showed significant improvements in
our practice and we would recommend other neurosurgical
units do the same.

TP2-16: Geriatrics admissions to neurosurgery – One
unit’s experience

N. Slator & H. Qureshi
University Hospital of Coventry and Warwickshire,
Coventry, UK
Objectives. Review implications of the growing geriatric
admissions ( 75 years as suggested by the British Geriatric
Society) in the neurosurgical population.
Design. Review of diagnosis, admission type: acute versus
elective, length of stay, mortality rates and cost implications.
Subjects. 851 patients admitted to neurosurgical ward over 6
months were reviewed.
Methods. Review of admission data and outcomes using
online records and patient notes.
Results. The total number of admissions was 851. 12%
(106/851) belonged to the “geriatric” population. Male
to female ratio was 1.2:1. The mean geriatric age was 81
(range: 75 to 95) – 52% emergency admissions, 48% elective admissions. In the  75 year group there was a lower
proportion of emergency admission at 44% emergency.
The most common diagnoses amongst these patients were:
degenerative spine and disc disease 30%, subdural haematoma 25%, tumours 14%, spinal fractures 11%. The mean
geriatric length of stay was 13 days (range: 0 to 202). Patients
belonging to the  75 year group had a significantly shorter
mean length of stay of 8 days (p  0.001). The number of
patients who had a length of stay longer than 5 days was
61% in the over 75s and 42% in the under 75 group. This
works out as an extra 530 bed days, costing £119,250 (bed
cost average 225 per day taken from the NHS innovation for
improvement costing). Mortality was significantly higher in
the geriatric group at 9.4% compared to 1.1% in the under
75 group (p  0.00005).
Conclusions. A significant proportion of admissions belong
to the geriatric population. The needs of this vulnerable
population are different. We recommend regular geriatric medicine ward rounds on Neurosurgery ward to cater
medical and social needs of these patients optimally.
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FM1 – Oncology
FM1-1: The real cost of brain tumours: the implications of
unique socio-economic characteristics of patients with
glioblastoma multiforme (GBM) and meningioma

S. Muquit, R Parks, M. Hogan & S. Basu
Queens Medical Centre, Nottingham, UK
Objectives. To identify socioeconomic characteristics of
patients treated surgically for GBM and Meningioma.
Design. Retrospective analysis of all patients treated with
brain tumours at a single hospital over a 6-year period; review
of histopathology and socioeconomic status.
Subjects. A total of 2859 patients had surgery between April
2006 and April 2012. Of these 880 had a diagnosis of GBM
and 472 of meningioma.
Methods. Records for all patients were reviewed. Based on
postcodes, socioeconomic data was obtained at ward level
from government sources. Markers were: average weekly
household income, percentage unemployed, percentage
with no formal qualifications, population density, indices of
deprivation and percentage of households with no car. Data
was analysed for trends between incidence per ward and
socio-economic markers.
Results. Bivariate analysis showed: increasing incidence
of GBM was associated with increasing wage (p  0.044),
less unemployment (p  0.001), more qualifications
(p  0.001), lower population density (p  0.001) and
greater ownership of cars (0.001). For meningiomas,
however, there was no significant correlation with most
socioeconomic markers.
Conclusions. There are unique socioeconomic characteristics
for patients with GBM. Although a link to aetiology should
not be claimed from this limited epidemiological study, the
results do identify issues that these patients are more likely
to face. These should be taken into account when planning
support services and patient care following surgery. These
issues are discussed further.

FM1-2: Does the Simpson grading system overcomplicate
recurrence risk in meningioma surgery?

J. B. Heald & R. J. Mair
Royal Hallamshire Hospital, Sheﬃeld, UK
Objectives. The relevance of the Simpson grading system
as a predictor of meningioma progression or recurrence in
modern neurosurgical practice has recently been called into
question. The aim of the present study was to evaluate the
predictive power of the Simpson grading system in a contemporary population of benign (WHO grade I) meningioma
patients.
Design. Recurrence analysis of a retrospective multivariate
dataset.
Subjects. 183 patients with histologically confirmed WHO
grade I meningioma were analysed. All patients underwent

first-time craniotomy as their initial therapy between 2004
and 2012.
Methods. Univariate analysis was performed using logrank testing and Kaplan-Meier analysis for progression/
recurrence-free survival. Multivariate analysis was
performed using Cox proportional hazards regression
modelling.
Results. The three-year progression/recurrence-free survival
for patients receiving Simpson grade 1, 2, or 4 resection was
95%, 87%, and 67%, respectively. Simpson grade 4 resections
progressed/recurred at a significantly greater rate than Simpson grade 1 resections (hazard ratio [HR]  3.26, p  0.043),
whereas Simpson grade 2 resections did not progress/recur
at a significantly greater rate than Simpson grade 1 resections (HR  1.78, p  0.291). Subtotal resections progressed/
recurred at a significantly greater rate than gross-total
resections (HR  2.47, p  0.036).
Conclusions. Whilst the importance of the distinctions
between consecutive Simpson grades has likely been diluted
in the modern era, the distinction between the extremes
of Simpson grades is still very relevant today. We propose
the use of gross-total versus sub-total resection as a more
practical method of grading meningioma resection.

FM1-3: Resection of lesion in the supplementary motor
area (SMA) and M1 with multimodal intra-operative
monitoring

J. Osman Farah, P. R. Eldridge, P. Janous & N. Farooqi
The Walton Centre, Liverpool, UK
Objectives. To assess Intra operative monitoring (IOM),
functional MRI(fMRI) and DTI tractography) and in resection of lesion in the of Supplemenraty Motor Area (SMA)
and primary motor area (M1). Over a 3 year period 20
patients with SMA and M1 lesions were operated with neurophysiological monitoring and followed up for over 2 year.
There were 12 males and 8 females. 12 of the tumours were
in the dominant left frontal lobe. 15 patients presented
with seizures, 2 with hemiparesis and 1 with headache.
15 patients had LGG, 4 had cavernomas and 6 had HGG.
All underwent fMRI/DTI and were operated with IOM
(mapping and monitoring) and in selected patients awake
craniotomy.
Results. We found concordance between fMRI and M1 mapping, as well as concordance between DTI and subcortical
stimulation (cortco spinal tract). In 3 patients, fMRI showed
activation of SMA on finger and hand movement but only
one of this correlated with intra operative monitoring where
resection had to be stopped early. We did not experience
any post-operative neurological deficit in M1 resections, 2
patients experienced transient SMA syndrome, macroscopic
total excision was achieved in all cases.
Conclusions. We found IOM and awake craniotomy to be
a more accurate predictor of safe resection and reduced
morbidity than fMRI. fMRI and IOM can be complementary
and should be used in combination to make maximal safe
resection of lesion in SMA and M1.

Proceedings

FM1-4: Keyhole superciliary approach for removal of
olfactory groove meningiomas

G. Nagy, I. Fedorcsak & S. Czirjak
National Institute of Neurosciences, Budapest, Hungary
Objectives. During the last decade the keyhole frontolateral craniotomy from superciliary incision has gradually become the predominant approach for removal of
olfactory groove meningiomas at our institute. To assess
its effectiveness and safety we reviewed our most recent
practice.
Methods. Retrospective analysis of 30 patients (12 males and
18 females) operated on between 2008 and 2011 in terms of
presentation and outcome.
Results. Median age at presentation was 61y (range 35-82).
Common presenting symptoms were visual loss (30%), seizures (20%), headaches (17%), personality changes (17%),
dizziness (10%), and focal neurological deficit (10%). Only
one patient was investigated because of olfactory loss and
tumour was incidental finding in two cases. Median largest tumour diameter was 4cm (range 3-7.5). Right sided
craniotomy was performed in 63%, median ICU/HDU
and hospital stay were 1 (range 0-12) and 6 (range 5-20)
days, respectively. Median follow up time was 12m (range
0.1-46). Complications were rare and temporally: intraoperative major vessel injury (3%), nasal liquorrhea (3%),
CSF leak from the wound (7%), temporary neurological
deficits (10%). Apart from one postoperative hydrocephalus (requiring VP-shunt) no permanent morbidity or mortality occurred and neurological improvement was found
in 30%. First follow-up scan showed no residual tumour
in 60%, minimal residual in 28% and significant residual
mass only in 12% (typically invading ethmoid) and only
one patient (3%) required further operation.
Conclusions. Superciliary approach for removal of olfactory
groove meningiomas is safe and effective. It offers maximal brain protection with sufficient visualization and even
patients with large tumours recover quickly.

FM1-5: ANZMTG 01.07 An international Phase III trial of
whole brain radiotherapy following local treatment of
1-3 intracranial metastases of melanoma needs the
help of British neurological surgeons

G. B. Fogarty & M. Middleton
Melanoma Institute Australia, Sydney, Australia
Objectives. To determine the effect of adding WBRT to local
treatment on distant intracranial control (primary), quality of life (QoL), performance status, neurocognitive function (NCF) and overall survival for patients with metastatic
melanoma.1
Design. International multicentre Phase III.
Subjects. 200 patients with melanoma who have had 1-3 brain
metastases excised and/or stereotactically irradiated.
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Methods. The Australia and New Zealand Melanoma Trials
Group is currently running a randomised Phase III WBRT
trial for melanoma. The ANZMTG 01.07 trial is open internationally and funded in the following British & Welsh
Hospitals; Norfolk and Norwich Hospital, Royal Surrey
County Hospital, Mount Vernon Cancer Centre, Churchill
Hospital, Clatterbridge Centre of Oncology, St James’
University Hospital, Leeds, Queen Elizabeth Hospital,
Birmingham, Velindre Hospital, Wales.
Results. 115 patients have been randomised in 3 years.
Updated trial recruitment activity, qaultiy assurance
activities, baseline demographics and substudies will be
presented.
Conclusions. This randomized trial is needed to guide clinical practice, but the trial will fail without adequate accrual.
It is now that British neurological surgeons can make a
difference.

Reference
1. Fogarty G, Morton RL, Vardy J, et al. Whole brain radiotherapy
following local treatment of intracranial metastases of melanoma –
a randomised phase III trial. BMC Cancer 2011;11:142.

FM1-6: Resection of insular lesions with intra-operative
monitoring

J. Osman Farah, P. R. Eldridge, P. Janous & N. Farooqi
The Walton Centre, Liverpool, UK
Objectives. The goal of the present study was to retrospectively evaluate the impact of continuous intra-operative
monitoring (IOM-motor and language) in the resection of
lesion located within the insular cortex.
Methods. Between 2010-2012 18 patients with lesion within
the Insula were operated in the WCNN. There were 10 male
and 8 female. LGG constitute the largest subgroup in the
present series (10 patients), 4 patients had HGG, 2 patients
had ganglioglioma/DNET and 1 patient had an insular
cavernoma. fMRI, DTI tractography was performed in all
cases pre-operatively, neurophysiological evaluation was
performed in all dominant hemisphere lesion both pre
and post operatively. A transylvian approach was use in all
cases, continuous motor monitoring (MEP) was performed
in 14 cases and 4 cases underwent asleep-awake (language/
motor). Subcortical stimulation was performed in all cases
during resection.
Results. Complete macroscopic excision was achieved in 16
cases with subtotal resection in 2 cases due to speech arrest
and loss of MEP. Morbidity included 1 haematoma,1 bone
flap infection and 2 transient neurological deficit. Motor
monitoring and awake craniotomy was successful in preserving function in all case. We found a satisfactory correlation
between fMRI and DTI (CS tract) and IOM.
Conclusions. IOM for Insular lesions allow safe maximal
resection in this location with minimal surgical morbidity.
fMRI and DTI offer additional information during the resection and should be used with IOM.
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FM1-7: Malignant CNS primary lymphomas. Managing
challenge. Experience of a 22 years follow up

V. Varsos, A. Zisakis, G. Hadjigeorgiou, T. Petrosyan &
V. Samaras
Red Cross Hospital, Athens, Greece
Objectives. Introduction: Primary central nervous system
lymphoma (PCNSL) is a rare form of the non-Hodgkin’s
lymphoma arising within and confined to the CNS. PCNSL is
of a particular interest for several reasons. First this tumour
has increased in incidence over the past several decades.
Second unlike many primary brain tumours, PCNSL is very
responsive to treatment and aggressive management may
lead to prolonged remission or cure. Finally, the long term
consequence of aggressive therapy was result in significant
neurologic dysfunction.
Methods. In our study within the period 1990-2012, 27
patients have been diagnosed with PCNSL. 19 out of them
were cerebral PCNSL and 8 were spinal PCNSL.
Results. From the 19 cerebral cases, 18 were high grade
diffuse large B-cell lymphomas and 1 was characterised
as low grade lymphoma. All the patients underwent surgical operation for a biopsy and treated with corticosteroids
and radiotherapy (50Gy). Chemotherapy (methotrexate)
applied in 22 of the patients. Patients were monitored
with monthly MRI scans after initiation of methotrexate
chemotherapy.
Conclusions. The optimal treatment for PCNSL has not
been established. Radiation therapy alone produces a
median survival duration of only 18 months. Combination
chemotherapy and radiation therapy more than doubled
survival time (up to 50 months) but such success was
achieved at the price of a greater than 50% incidence of
dementia in those who survived more than 18 months of
these regimens.

FM1-8: Posterior fossa medulloblastomas in adults:
Does complete surgical excision matter? A 25-year
experience of a single unit

S. Arava, S. Sciacca, S. Hayes Dockrell, A. Adams &
G. Samandouras
The National Hospital for Neurology and Neurosurgery,
London, UK
Objectives. To establish whether complete surgical resection
affects overall survival or increases surgical morbidity.1
Design. Retrospective review.
Subjects. Adult patients diagnosed with medulloblastoma/
PNET at Queen Square from 1987 to 2012.
Methods. Pathology, radiology and clinical records were
systematically reviewed and patients with medulloblastoma were identified. Epidemiological, demographic and
clinical characteristics were reviewed. Imaging features
of hydrocephalus and metastasis were analyzed by a

neuroradiologist; surgical records reviewed and postoperative imaging studies were examined. Patients’ follow
up ranged from 4 months to 20 years (mean, 60.23; median,
36 months).
Results. Twenty three patients were identified (median, 29
years; mean 29.6 years; range 17-54 years). The most common presentation was gradual (weeks-months) onset of
headaches and cerebellar signs. Thirteen patients (57%)
had hydrocephalus and 5 patients (22%) had spinal metastasis at presentation. Two groups were identified: complete
surgical excision (10 patients – 43%) and sub-total resection
(9 patients – 39%). One patient had biopsy and 3 patients
were lost in the follow up.
Conclusions. Our study shows that complete surgical
excision improves substantially survival with minimal
morbidity. Bigger cohorts of patients should be studied in
the future.

Reference
1. Ertas G, Ucer AR, Altundag MB, et al. Medulloblastoma/primitive
neuroectodermal tumor in adults: prognostic factors and treatment
results: a single-center experience from Turkey. Med Oncol. 2008;
25:69–72.

FM1-9: Older patients with glioblastoma are more likely
to receive radiotherapy than young patients following
biopsy

Y. Al-Tamimi, J. Wilson, P. T. van Hille & S. Thomson
Leeds Teaching Hospitals NHS Trust, Leeds, UK
Objectives. Although outcome following the diagnosis of
glioblastoma is poor regardless of age, increasing age is a
significant predictor of outcome. The aim of this study is to
prospectively examine whether the age of a patient is a significant determinate of whether they are treated with radiotherapy following biopsy alone in patients with a histologically proven glioblastoma.
Design. Prospective cohort study. The cohort was divided into
those 60 years (old). Fisher’s exact test was utilised to test for
significant differences between the two age groups.
Subjects. All patients managed by the high grade tumour
clinic with histologically proven glioblastoma who had a
biopsy alone between November 2010 and September 2012
were included.
Results. Over two years, 28 patients with histologically proven
glioblastoma were managed with biopsy only. 83% and 44%
of the old and young groups respectively received radiotherapy (p  0.05). There was a non significant trend towards
better outcome in older patients.
Conclusions. Younger patients are not being subjected to
the same performance status criteria when the decision to
offer biopsy is made and consequently they are less likely
to be offered radiotherapy. More stringent criteria applied
to older patients means that those that are deemed suitable
for biopsy are likely to have a better performance status and
subsequently be offered radiotherapy.
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FM1-10: Recruitment open for a trial of high intensity
focused ultrasound for primary malignant osseous
tumours of the sacrum

M. J. Gillies1, S. Bojanic1, T. Leslie2 & D. Cranston2
1Department of Neurosurgery, Oxford, UK , and
2HIFU Unit, Churchill Hospital, Oxford, UK

Objectives. To test the effect of high intensity focused ultrasound (HIFU) on sacral primary malignant bone tumours
(recurrent or as primary treatment) in terms of locoregional
control, patient well being and long term survival.
Design. Open label trial of efficacy and safety
Subjects. Subjects 18 yrs and above, non-pregnant, ASA
grade 1 or 2, with histologically proven sacral tumour of
osseous origin (e.g. chordoma, osteosarcoma). We have
treated 3 patients with this technique so far with sacral chordomas (2 recurrent, 1 as primary treatment). To allow us to
identify suitable patients for this trial, we require details of
your patient’s full medical history, examination, drug history, up to date T1  gad MRI pelvis (within 3 months of
referral) and a declaration that the patient has consented
for his/her information to be shared with us.
Methods. HIFU is delivered under general anaesthetic usually in one or more sessions. Patients will attend prior to
treatment for consent and planning. The patient will return
within 6 weeks for treatment (overnight stay) then for follow
up at 6 weeks, 6 months and 1 year. 5 year survival will be
assessed by contacting patients’ specialists.
Results. In all 3 patients treated so far, HIFU has caused radiological regression of the tumour associated with decreased
pain experience and reduction in medication use. The
patients treated so far have not reported complications or
unwanted side effects associated with the treatment.
Conclusions. Referrals should be addressed to Miss Stana
Bojanic.

FP1 – Endoscopy, CSF & Hydrocephalus
FP1-1: Complications of endoscopic skull base surgery:
A cohort study in a single centre between 2008 and 2012

G. Stewart1, M. Iqbal1, M. Shakeel2 & M. Kamel1
1Aberdeen Royal Inﬁrmary, Aberdeen, UK , and 2Ninewells
Hospital, Dundee, UK

Objectives. Minimally invasive endoscopic neurosurgery has
evolved over recent times and as with all new developments,
requires its safety and efficacy evaluating. The main objective
for this work was to identify the type and number of complications arising from endoscopic skull base neurosurgery at a
single centre over a 5-year period.
Design. This is a cohort of patients treated endoscopically
between 1 January 2008 and 31st October 2012.
Subjects. 64 patients (mean 52.6 years, range 13 to 79 years)
met the inclusion criteria.
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Methods. Data was gathered by retrospectively reviewing
relevant medical records. Data was entered into SPSS and
analysed.
Results. The most common diagnosis was pituitary adenoma
(n  55), with other diagnoses of clival chordoma, meningioma
and craniopharyngioma. The vast majority of patients did not
have any significant intra-operative complication (76.6%),
with 1 patient enduring internal carotid artery dissection. The
most prevalent post-operative complications was transient
diabetes insipidus (n  11) and CSF leak (n  4). All patients
who experienced post-operative CSF leak were successfully
managed with endoscopic repair of the leak. Other complications include endocrine issues and intracranial infection.
Conclusions. Pituitary tumours were the most prevalent disease
treated endoscopically at this centre. The intra-operative complications were minimal. The rate of post-operative complications suggest that endoscopic neurosurgical procedures are safe
and effective when adequate training and expertise is applied.

FP1-2: Image-guided combined endoscopic and
microscopic posterior transseptal transsphenoidal
pituitary surgery

B. Fulop, Zs. Bella & P. Barzo
University of Szeged, Szeged, Hungary
Objectives. To establish the feasibility of combined use of
endoscope and microscope for transsphenoidal sella surgery,
to demonstrate the role of neuronavigation in operations and
reoperations of TSS. Endoscopic and microscopic techniques
are presented in the literature as alternative and competitive
approaches. The authors think they are complementary and
that the use of both will make surgical technique better.
Design. Prospective monocentric study.
Methods. 152 patients with sellar laesions were operated
in our department in the last 4 years. 20/152 patients with
pituitary tumour were operated with the aid of an optically
guided system (Medtronic Stealth Station).
Results. Total resection was achieved in all patients. 6/20
patients were reoperations.
Conclusions. Frameless stereotaxy system is accurate and
obviates the need for intraoperative fluoroscopy during transsphneoidal surgery. It is useful in microadenomas, complex
cases, redo cases, where the anatomical landmarks are not
easy to recognizable. It makes the selected procedures easier,
faster and probably safer.

FP1-3: The British Antibiotic and Silver Impregnated
Catheters for ventriculoperitoneal Shunts multi-centre
randomised controlled trial (The BASICS trial)

C. Mallucci1, M. D. Jenkinson2, J. Hartely3, C. Gamble4
& D. Hughes5
1Alder Hey Childrens Hospital, Liverpool, UK ,
2The Walton Centre NHS Foundation Trust, Liverpool, UK ,
3Great Ormond Street Hospital, London, UK , 4University of

Liverpool, Liverpool, UK, and 5Bangor University, Bangor, UK
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Objectives. Ventriculoperitoneal shunt (VPS) infection is a
major cause of morbidity. Antibiotic (Bactiseal) and silverimpregnated (Silverline) VPS are designed to reduced infection but class I evidence for use still eludes us.
Design. Three-arm, multi-centre phase III randomised controlled trial (RCT) studying standard, Bactiseal and Silverline
VPS.
Subjects. Children and adults with newly diagnosed hydrocephalus requiring VPS.
Methods. Primary outcome: time to first VPS infection. Secondary outcomes:? time to shunt failure of any cause; reason
for shunt failure; types of bacterial VPS infection (organism,
antibiotic resistance); time to VPS failure following first clean
revision; incremental cost per VPS failure; incremental cost
per QALY gained. Molecular techniques to improve the diagnosis of suspected VPS infection will be developed using CSF
and serum samples.
Results. A feasibility study demonstrated national commitment to the study. The NIHR HTA awarded £2.04m to fund
the trial. 15 sites will participate to recruit 1200 patients over
2 years. The trial is powered to detect a reduction in early
infection rate from 8% to 4%. Early recruitment rates will be
presented.
Conclusions. This will be the first prospective multicentre
RCT designed to establish evidence for the health economic
benefit of impregnated catheters and their role in reducing
VPS infection.

FP1-4: Lumboperitoneal shunts: Review of outcomes
and complications

P. Epaliyanage1, D. A. Fernando2 & R. P. Selway1
1King’s College NHS Foundation Trust, London, UK , and 2Guys
King’s and St Thomas’ Medical School, London, UK

Objectives. To examine outcomes, revision rate and complications of lumboperitoneal (LP) shunt insertion.
Design. Retrospective review of LP shunt-related procedures performed between August 2003 and August 2012 at a
regional neurosurgical unit.
Subjects. 56 females and 17 males aged 8-77 yrs (mean 34.9).
Results. 73 patients underwent 247 procedures during the
study period: 55 de novo, 172 revisions, 13 removals and 7
ligations. Main indications for original surgery were idiopathic intracranial hypertension (IIH) (66%), communicating hydrocephalus (11%) and venous hypertension (8%).
100% symptomatic improvement was observed with a functioning shunt. Six patients also had optic nerve fenestration
to prevent visual failure. 46 patients underwent at least one
revision. The number of revisions varied between 1 and 36.
While 27 patients had no revisions, three patients required
87 of the 172 revisions. The most common cause for revision
was recurrence of symptoms.18 patients (25%) developed
low pressure headaches and were managed with ligation (8),
insertion of a valve (8) or VP shunt insertion (6). Ten patients
developed iatrogenic Chiari malformation and were managed with ligation of LP shunt, revision with a programmable
valve (5) or insertion of VP shunt with image guidance. The

shunt infection rates were 11% per patient and 3% per procedure. Revision rate was 2.7 per patient.
Conclusions. While LP shunt provides adequate symptomatic relief particularly in IIH, high revision and complication
rates are observed. Insertion of a valve prevents low pressure
headaches. VP shunts insertion in IIH is technically demanding and requires image guidance.

FP1-5: Is there a safe method for assessing CSF drainage
dependence in patients requiring de novo external
ventricular drainage?

K. Carey-Jones, P. de Lacy, C. Robson & U. Patel
Department of Neurosurgery, Royal Hallamshire Hospital,
Sheﬃeld, UK
Objectives. There is no gold standard protocol for the challenging and removal of external ventricular drains (EVD) for
patients presenting with de novo acute hydrocephalus. Our
working hypothesis was that 24 hours of EVD challenging is
adequate to decide whether a patient is CSF drain dependent
in the acute phase.
Design. We searched the electronic operating theatre database (ORMIS) for all EVD procedures over the last 6 years.
Following this we looked at all those patients returning to
theatre for VP shunt insertion.
Subjects. There was complete data for 80 patients. Average
patient age was 53 years, ranging from 17 to 81 years. 44 %
were male, 56% female.
Methods. We collected data from patient notes including
nursing observation charts, microbiology CSF data and
operation notes. This enabled us to look at the cause of acute
hydrocephalus, date of insertion of EVD and subsequent VP
shunt (if required), average CSF drainage per 24 hour period,
length and method of EVD challenging prior to considering
removal.
Results. The majority of the pathology leading to EVD insertion was vascular, 32 were SAH and 10 were posterior fossa
stroke. In addition 12 were tumour related. The remaining
patients had acute hydrocephalus secondary to traumatic
head injury, infection and sinus thrombosis. There was no
statistical co-relation between the average volume of CSF
drained over a 24 hour period and the patient’s subsequent
need for permanent CSF drainage.
Conclusions. For the majority of patients 24 hours of EVD
clamping was adequate to decide whether a patient required
a VP shunt in the acute setting. However, there were some
SAH patients who re-presented several months later with
signs and symptoms of normal pressure hydrocephalus
which is a well recognised phenomenon in this pathology.

FP1-6: External ventricular drainage using Ommaya
reservoir and a port needle

K. A. Choudhari, S. S. Joshi & R. M. Shah
Sevenhills Hospital, Mumbai, India, and Bombay Hospital,
Mumbai, India
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Objectives. External ventricular drainage of CSF (EVD) is
known to have inherent complications viz CSF leak, infection, kinking and thrombosis. It often needs to be replaced
to minimise risk of infection. This study evaluates efficacy of
using combination of Ommaya reservoir and a port needle
as an alternative to standard EVDs.
Design. Retrospective analysis.
Subjects. 38 patients requiring EVD between 2008-12.
Methods. Ommaya reservoir was inserted through a frontal
burr-hole. A 23-24 gauge port needle was inserted transcutaneously in the reservoir and connected to a closed CSF
collection system. Post-procedural blockage, infection,
accidental dislodgement, haemorrhage, thrombosis were
noted.
Results. Of all patients operated using this technique, one
patient developed infection, two minor haemorrhage from
the needle site and two needed change of port needle for
blockage. There were no incidences of CSF leakage.
Conclusions. Our experience suggests that combination of
Ommaya reservoir and port-needle can be a safe alternative
to standard EVDs. It has several advantages. Instillation of
thrombolytic agents can be facilitated. CSF drainage can be
undertaken for prolonged periods. Reservoir can be left in-situ
as a long-term safety valve. CSF drainage can be undertaken
in peripheral hospitals by non-neurosurgeons. Inadvertent
dislodgement of the port-needle and needle injury remains
a risk though we did not encounter any. In conclusion, this
technique appears to reduce complications associated with
standard EVDs and may be more cost-effective.

FP1-7: External ventricular drain infections in
neurosurgical patients

A. Sofela, M. Faruque & A. Giamouriadis
King’s College Hospital, London, UK
Objectives. External ventricular drains (EVD) are commonly
used in neurosurgical patients to drain cerebrospinal fluid
(CSF). As a result of the direct communication between the
EVD and the brain/CNS, there is always a risk of patients getting CSF infections. We aim to assess the incidence of CSF
infections, common causative bacterial microbes and factors
affecting infection rates.
Design. A retrospective study of CSF infection rates in all
patients who had EVDs inserted over a one-year period.
Methods. The clinical data (obtained from the trusts’ electronic patient record and the theatre galaxy database) for 123
patients was analysed, with particular emphasis placed on
the indication for the EVD, type (Bactiseal/non-Bactiseal),
frequency of CSF sampling, post op complications, number
of revisions and clinical outcome.
Results. The infection rate was 29.1%, with the most common causative organisms being staphylococcus epidermidis
(23%) and enterococcus spp (14%). 78 (63.4%) patients had
anti-microbial impregnated (Bactiseal) EVDs in situ with an
infection rate of 28%, compared to 38% in the non-Bactiseal
cohort. With CSF infection rates; while the correlation with
the number of ventricular catheter samplings was poor, there
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was a strong positive correlation with wound site CSF leaks,
and the number of EVD revisions.
Conclusions. CSF infections occur less frequently with
Bactiseal EVDs and are mostly caused by Gram ve cocci.
Other factors that increase infection rates include post-op
CSF leaks and multiple EVD revisions.

FP1-8: Prognostic value of CT-evident cerebral infarcts
in adult patients with tuberculous meningitis and
hydrocephalus treated with EVD

T. Morgado, M. Kinsky, S. Rothemeyer & P. Semple
University of Cape Town, Division of Neurosurgery,
Groote Schuur Hospital, Cape Town, South Africa
Objectives. To assess short-term mortality in adult patients
with TBM and hydrocephalus treated with EVD, and to assess
the prognostic value of cerebral infarction (CI) on admission
CT imaging within this cohort.1
Design. Retrospective case series.
Subjects. Patients admitted to neurosurgical ICU following
EVD insertion for TB Meningitis with hydrocephalus.
Methods. Adult ICU database reviewed, analysing demographic, clinical, diagnostic and radiological data against
short-term mortality.
Results. 25 patients, 2005 - 2011. 3 exclusions. Mean age 31y.
British MRC severity grade I 9.1%, grade II 31.8%, grade III
59.1%. Short-term mortality 68.2% overall. CI seen in 10
(45.5%). Prevalence of infarcts not significantly higher in
HIV-positive patients (50.0% vs. 42.9%). Mortality in the
group with CI 100%, compared to 41.7% in group without.
Mortality in patients with admission GCS of 8 or less was
91.7%. Presence of infarcts, GCS £ 8 and age of ³ 30 significantly related to increased mortality. Statistically increased
mortality according to increasing BMRC grade.
Conclusions. TBM with hydrocephalus requiring CSF diversion carries a high short-term mortality. Within this cohort,
the group of patients who have CI on CT at admission have
significantly higher short-term mortality prevalence.

Reference
1. Lamprecht D, Schoeman J, Donald P, Hartzenberg H.
Ventriculoperitoneal shunting in childhood tuberculous meningitis.
Br J Neurosurg 2001;15:119–25.

FP1-9: How significant is the laterality of Chiari I
hindbrain hernia

P. Gallo, M. S. Volpon & G. A. Solanki
Birmingham Children’s Hospital, Birmingham, UK
Objectives. The natural history of Chiari I malformation (CMI)
is poorly understood. Previous reports suggested a preponderance of 95% of children with a coexisting syringomyelia
had right hindbrain herniation (HH) greater than the left. We
review a series of 62 children with Chiari I malformation and
report on the asymmetry of HH.
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Design. Retrospective.
Subjects. 62(36 boys, 26 girls) children aged 9m-16 y with
CMI.
Methods. Clinical management records, MR imaging
reviewed for symmetry of hindbrain hernia, syringomyelia.
Results. Bilateral CMI occurred in 74% (46/62) of children
with syringomyelia present in 28% (13/46). 26% (16/62) had
unilateral HH (right  8, left  8). Left HH had syrinx in 3,
CCJ CSF loss in 2. In right-sided HH, none had syrinx, CCJ
CSF loss in 5. Left HH with syrinx was 28.7 mm, without
syrinx 16.4 mm. Bilateral symmetric HH was greater with
a syrinx (16.3 vs 14.4 mm) and CCJ CSF loss (l  2, r  3)
present in 45.6% (21/46). The Right HH without syrinx was
16 mm and with syrinx was 24 mm.
Conclusions. HH descent was different for asymmetric and
bilateral cases. Bilateral hernia measured 14 mm without
and 15 mm with a syrinx suggesting a limiting effect by the
surface area of the foramen magnum. Hernia extent was
greatest in left sided asymmetric Chiari with syringomyelia.
Unilateral Right-side hernia was not associated with syrinx
and was smallest at 9.5 mm. These findings are in sharp
contrast to a previous report of syringomyelia in right-sided
hernia. We postulate such differences may be accountable
by differing individual anatomy.

FP1-10: Frameless stereotactic navigation for ventriculoperitoneal shunt insertion for the treatment of idiopathic
intracranial hypertension in children

J. Heyman, A. Amato-Watkins, J. te Water Naude,
F. Gibbon & P. Leach
University of Wales College of Medicine, Cardiﬀ, UK
Objectives. To assess the efficacy of ventriculo-peritoneal
shunt (VPS) insertion using frameless stereotaxy for the treatment of medically resistant idiopathic intracranial hypertension (IIH) in children.
Design. Retrospective case note review of all children having
VPS for IIH since the acquisition of Stealth technology in the
paediatric neurosurgical department in South Wales.
Subjects. 10 children under the age of 18 years.
Methods. Patients referred for surgical treatment of IIH were
identified from our paediatric VPS database, since 2006,
when Stealth technology was introduced in Cardiff. Their
case notes were retrieved and data regarding demographics,
symptoms and visual examination were noted.
Results. 6 were male and 4 were female. Mean age at diagnosis
was 11.5 years and at surgery was 12 years. Mean follow-up
was 30.6 months (range 12-59). All 10 had pre-operative
headache but only 2 had headache post-operatively. 9 had
papilloedema pre-op which remained in 2 patients after VPS.
8 patients vision improved or remained stable post shunt.
One patient had deterioration in vision initially post-op and
needed several revisions and now has stable vision. One
patient experienced stable vision in one eye but deterioration in the other, subsequent intracranial pressure monitoring has been normal. No patients were obese, however, body
mass index was higher in the older children.

Conclusions. Stealth guided VPS insertion is an excellent
treatment for children with IIH both for headache control
and preserving vision. There seems to be no sex predilection
in children and obesity seems to less of an aetiological factor
than in adults.
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