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Do the mean values of ICP, CPP and MAP
(calculated from successive 6-hour epochs of
real-time data) predict outcome at a critical
time after TBI in children?
Jones P.A., Chambers I.R., Lo T.Y.M., et al University
of Edinburgh, Edinburgh, Newcastle General Hospital,
Newcastle, and Royal Hospital for Sick Children,
Edinburgh, UK
Objective: To determine when physiological ICP,
CPP and MAP data in 6-hour epochs after head
injury predict outcome in children.
Design: A prospective study of children with diffuse
or focal head injuries (who had physiologically
monitored data downloaded at 1-minute time
resolutions) had their mean values of validated data
for CPP, ICP and MAP determined for each 6-hour
epoch taken from injury time. Receiver Operator
Characteristic (ROC) curve analyses were used to
identify which epoch best predicted outcome.
Subjects: 99 severely head injured children, admitted to two regional Paediatric Intensive Care
Units.
Outcome measures: Six-month outcome was
assessed using a modified GOS score, which was
dichotomised into poor outcome (GOS 1, 2, &3) or
good recovery (GOS 4&5).
Results: The areas under the ROC curves were
greatest in epochs (0.78), (0.80) and (0.59) for CPP,
ICP and MAP respectively.
The different predictive epochs were not explained
by the diffuse or focal nature of the head injury
The predictive epoch changed for different childhood age groups (2 – 6, 7-and 11-years.
Conclusions: Outcome from childhood head injury
may be accurately predicted by the mean 6-hour ICP
data on day 1, or the mean CPP data on day 4 post
injury.
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Genetic considerations in non-syndromic
midline craniosynostoses: a study of twins and
their families
Crimmins DW, Renier D Great Ormond Street Hospital,
London, UK and Hôpital Necker, Paris
Objective:To determine the effects of environmental and genetic factors on the aetiology of
scaphocephaly (sagittal synostosis) and triigonocephaly (metopic synostosis).
Design: Families of children presenting with midline
craniosynostoses interviewed for family history.
Twins in whom one or both were affected had
zygosity determined clinically or genotyping. Concordance rates in monozygotic (MZ) and dizygotic
(DZ) twin pairs were compared.
Subjects: Sixty-five twin pairs were identified in 860
children with scaphocephaly (28/38 DZ and 10/38
MZ) and 394 children with trigonocephaly (20/27
DZ and 7/27 MZ).
Outcome measures: Rate of twins compared to
normal population, MZ/DZ ratio. Concordance rates
in MZ and DZ pairs. Number with family history
Results: MZ concordance rates were 30% in
scaphocephaly and 43% in trigonocephaly which
was significantly higher than DZ concordance rates0% and 5% (chi-square = 14.4091, p = 0.0001).
Rates of twinning were three times higher than in
the normal population but MZ/DZ rate was normal.
Large preponderence of males in both twin populations. A family history was present in 5.7% of
scaphocephalics and 6.8% of trigonocephalics.
Conclusions: A partial genetic aetiology is supported by the higher concorance rates in MZ twins
and the number of patients with a positive family
history. Environmental effects are demonstrated by
the high frequency of twinning but a normal MZ/DZ
ratio.
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An outcome analysis of the results of early
operative intervention for obstetric related
brachial plexus palsy
O’Brien DF, Park TS, Noetzel M Royal Liverpool
Children’s NHS Trust, Liverpool, UK
Objective: To determine the results of early brachial
plexus surgery following obstetric induced brachial
plexus palsy.
Design: A retrospective analysis of the outcome of
58 cases of brachial plexus surgery. The indication
for operation consisted of the presence of less than
antigravity strength in the biceps, tricpeps and
deltoid muscle groups at six months of age. Data
gathered prospectively, previously, showed the likelihood of improvement with less than antigravity
strength in these cases to be poor.
Subjects: 58 patients with less than antigravity
strength in the biceps, triceps and deltoid muscle
groups.
Outcome measures: Evaluation by a multidisciplinary team using the MRC classification for muscle
strength.
Results: Follow-up data was obtained on 52 of the
58 cases. Overall mean follow-up was 2 years. 12
patients had 4 3 year follow-up (mean 5.5 years,
range 3 to 11.5 years). Significant improvement was
seen in all injury patterns i.e., C5-C6, C5-C7 and
C5-C8, T1. Greater than antigravity strength in the
biceps, triceps and deltoid muscle groups was seen in
the majority of cases at follow-up.
Conclusions: Repair of obstetrical brachial plexus
palsy in children at six months of age that is based on
less than antigravity strength in the biceps, triceps
and deltoid muscle groups produces improvement in
functional capabilities. Children with obstetrical
brachial plexus palsy should be referred soon after
birth to a centre that specializes in treatment for this
type of palsy.

Atlanto-axial rotatory fixation – long term
results of surgical intervention versus closed
reduction alone
Thorne L, Hayward R, Saunders D, et al Great Ormond
Street Hospital for Children, London, UK
Objective: To compare the long term results of
surgical intervention versus closed reduction
alone in children with atlanto-axial rotatory
fixation (AARF); a rare but well recognised
clinical entity in the paediatric population that
results in disfiguring torticollis. Treatment recommendations are varied but most advocate
surgical intervention, particularly in patients with
a late presentation.
Design: Retrospective analysis: Recently our policy
has been to perform closed reduction, by MUA or
traction followed by immobilisation, without recourse to operative intervention. The records of
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children with radiologicaly confirmed AARF were
reviewed. Two treatment groups were evaluated.
Subjects: Group 1, ‘Open’: Far lateral approach and
open surgical reduction followed by immobilisation
in halo body jacket for 3 months. Group 2, ‘Closed’:
MUA, traction followed by immobilisation in halo
body jacket.
Outcome measures: The angular rotation of C1
with respect to C2 was calculated on CT radiographs
performed at presentation and at the end of treatment. Additional assessment of postural correction
was made from clinical photographs performed
before and after treatment.
Results: 16 patients were included (11 female 4
male). There were 9 patients in group 1 (median
age 8y 4m, mean time to diagnosis 8 months), and
6 patients in group 2 (median age 6y 8m, mean
time to diagnosis 4 months). At diagnosis the
degree of rotation in the neutral position was 13 –
368 in group 1, and 14 – 508 in group 2. At the end
of treatment the rotation was 2 – 178 in group 1,
and 3 – 78 in group 2. Clinical examination and
photographic assessment also supported better
postural out come and less restriction of mobility
in group 2.
Conclusions: AARF can be satisfactorily treated
by closed reduction and immobilisation alone.
Indeed the results of this study suggest that
outcome, in terms of radiological correction and
restoration of craniovertebral posture, is better
when compared with open operative reduction.
Contrary to the published literature our results
suggest that delayed presentation does not compromise long term outcome or preclude nonoperative management.

Magnetic resonance tractography: Visualisation
and functional validation of motor pathway
segmentation in patients with a hemiparesis
from an intracranial tumour
Byrnes T J D, Barrick T R, Bell B A, et al St George’s
Hospital Medical School, London, UK
Objective: Magnetic resonance tractography demonstrates the displacement and disruption of
white matter pathways secondary to intracranial
tumours in vivo. Previously tractography required
large amounts of prior knowledge and time, placing it
beyond routine clinical practice. Tractography has
been validated by comparison with anatomical
images but there is a lack of in vivo functional
validation.
This study aims to validate our rapid semiautomatic technique for motor pathway tractography
in patients with hemiparesis.
Design: Preoperative magnetic resonance imaging
study.
Subjects: 25 patients: 18 men, 7 women; Mean Age:
48 years (range 25 – 73).
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Outcome measures: Presence of hemiparesis.
Displacement or disruption of motor pathways on
tractography.
Results: 25 various tumour types.
10 patients with hemiparesis.
All 10 patients with hemiparesis revealed disruption of their motor pathways on tractography. 3
patients without a hemiparesis had a reduction in the
size of the motor-pathways. This represents 100%
sensitivity of motor pathway disruption for hemiparesis with a specificity of 80%.
Conclusions: We have shown that motor pathway
disruption is highly correlated with hemiparesis,
validating tractography functionally and clearly demonstrating its potential in surgical planning. This
semiautomatic technique segments the motor pathways with minimal prior knowledge or user
interaction bringing it closer to being clinically
practical.

A comparison of recurrence rates of trigeminal
neuralgia requiring further intervention in
surgically treated patients over
Mathieson C S, Haridas A, Eljamel M S Ninewells
Hospital, Dundee, UK
Objective: All surgical procedures for trigeminal
neuralgia carried out in a single institution were
reviewed to assess the long term recurrence rates for
these procedures.
Design: A retrospective analysis of the case notes
over the last 25 years was carried out. The
procedures carried out included Microvascular Decompression (MVD), glycerol injection (PGI) and
thermocoagulation (PTC). No stereotactic radiosugery was performed.
Subjects: 256 patients (405 procedures) were
assessed. All these patients underwent one of the
above procedures.
Outcome measures: Recurrence was defined as
neuralgic pain not controlled by medical manage-

ment,
therefore
requiring
further
surgical
intervention. The time from initial procedure to
current date, death or repeat procedure was therefore
considered the time of treatment success.
Results: Graph shows Kaplan–Meier pain free
survival (months) over a 10 year period, for above
procedures.
Conlusions: This paper’s follow up is longer
than most other literature on this subject and
offers further information on long term recurrence rates. Patient groups recently reported that
they expect 3 years pain free following percutaneous techniques and 5 years following MVD.
From this data, 54% of glycerol injections, 70%
of thermocoagulations and 82% of MVDs are
meeting these expectations.

Post-operative hearing deficit after
microvascular decompression for trigeminal
neuralgia predicted by the degree of changes in
brainstem auditory evoked potentials
Basu S, Owen M, Mackenzie I, et al The Walton
Centre, for Neurology and Neurosurgery, Liverpool, UK
Objective: Hearing loss is a recognised complication of microvascular decompression (MVD) for
trigeminal neuralgia (TGN). Intraoperative monitoring of brain stem auditory evoked potentials
(BSAEP) is often undertaken in order to avoid this
problem. However there is no quantitative analysis
correlating the change in parameters of the BSAEP
to the degree of hearing loss following surgery. The
objective of this study was to establish such a
relationship, and in particular define the safe limit
of change in the BSAEP during MVD for TGN
before there is a measurable hearing loss (defined as
reduced average threshold 5 20dB at 1,2 and
3kHz).
Design: Retrospective analysis comparing changes
in intra-operative BSAEP with pre and post operative
audiometry data.
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Subjects: 73 consecutive patients, who underwent
MVD for TGN. Pure tone audiometry was carried
pre and post operatively, and all underwent peroperative monitoring of BSAEP.
Outcome measures: Post operative pure tone
audiometry and its correlation with changes of
BSAEP.
Results: Overall 10% of cases showed reduction in
hearing this loss was not clinically apparent despite
affecting speech frequencies. Patients with a maximum wave V latency increase of 0.9msec or more
had a 90% chance of post-operative hearing
reduction. Amplitude changes of wave V were
found to be less sensitive. Analysis of other
components of BSAEP did not correlate with
hearing loss.
Conclusions: Sub-clinical hearing loss is more
frequent than previously suspected. Results suggest
that earlier warning of changes in wave V latency are
necessary, with a 0.9msec latency increase suggesting
damage to the VIIIth nerve, and a measurable
hearing deficit post-operatively.

Appropriate work at appropriate times? An
audit of out of hours neurosurgical operating
workload
Keong N, Keong N, Price S, et al Addenbrooke’s
Hospital, Cambridge, UK
Objective: To assess neurosurgical out of hours
operating workload
Design: A six-month prospective audit (Jun – Nov
2004) was performed. Classification of operations
was modified from NCEPOD – emergency, urgent,
semi-urgent and scheduled.
Subjects: Neurosurgical patients requiring surgery.
Outcome measures: Primary end point – number
of operations performed out of hours. Secondary
end points – number of operations meeting
classification targets, number of operations delayed
and number of operations that could potentially
wait for a daytime emergency list (not currently
available).
Results: 131 operations (mean of 21.8 per month)
were performed out of hours. This excludes emergency intracranial pressure bolt monitoring and
external ventricular drains performed on sedated
patients in the neurosciences critical care unit. In
64.9% of operations, the on-call registrar was the sole
surgeon. A consultant operated (with or without a
registrar) in 25.9%. Only 2.3% of cases did not meet
classification targets. However, 26% could reasonably wait for an 8 am emergency list.
Conclusions: The majority of out of hours
operating is appropriate. There is sufficient
need for a daytime emergency list. Introducing
these lists will also have major implications in
achieving European Working Time Directive
targets.
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Team-working to improve outcome in acoustic
neuroma surgery
Sharp M.C., Macfarlane R Hardy DG, et al
Addenbrooke’s Hospital, Cambridge, UK
Objective: The concept of the ‘‘learning curve’’ in
the early years of consultant appointment is no longer
acceptable and yet, for most complex operations,
learning is a career-long process. When a second
neurosurgeon joined our skull base team his practice
was mentored and operative cases carefully selected.
Our aim was to evaluate whether team-working
reduced complications.
Design: Prospective audit over a minimum of 2
years.
Subjects: The first 100 translabyrinthine operations;
of which 21 had small tumours ( 5 1.5cm), 44 were
medium-sized (1.5 – 2.4cm), and 35 were large
( 4 2.5cm).
Results: Complete tumour excision was achieved
in 99 patients, with no operative deaths, postoperative cerebello-pontine angle haematomas, or
brainstem infarcts. Three required further surgery for CSF rhinorrhoea. Only 3 facial nerves
were lost anatomically. A House–Brackman
facial nerve result of at least grade III was
achieved in 85% of patients. Outcome was
related principally to tumour size, not position
in the series.
Conclusions: Outcomes compared favourably with
publications of other early series and achieved the
aim of flattening the learning curve. However,
mentoring requires a change in culture, and an
acceptance that quality of care may adversely affect
productivity.

The impact of non-dominant frontal lobe brain
biopsy in the management of undiagnosed
neurological conditions
Pulhorn H, Quigley DG, Bosma JJD, et al The Walton
Centre for Neurology and Neurosurgery, Liverpool, Royal
Hallamshire Hospital, Sheffield, Addenbrookes Hospital,
Cambridge and University of Liverpool, UK
Objective: To determine the impact of non-dominant frontal lobe brain biopsy on management and
prognosis of patients with undiagnosed neurological
conditions.
Design: Retrospective case review.
Subjects: Between 1989 and 2004, 19 patients (10
male; median age 53 years) were referred by
neurologists for non-dominant frontal lobe brain
biopsy (dura, white and gray matter). Investigations
pre-biopsy were inconclusive and patients had
progressive symptoms.
Outcome measures: Diagnostic yield and complications were determined. The biopsy was considered
to have a positive impact if the post-operative
management or prognosis changed.
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Results: 19 patients had complete records for
analysis. Histopathology revealed: normal brain
(n = 3); ‘non-diagnostic’ (n = 4); Alzheimer’s disease
(n = 4); ‘chronic inflammation-unknown aetiology’
(n = 2); encephalitis-unknown aetiology (n = 2); vasculitis
(n = 1);
arterial
sclerosis
(n = 1);
neurosarcoidosis (n = 1); amyloid angiopathy
(n = 1). Medical management altered in 7 patients
and prognosis changed in 6 patients. One patient
developed transient, post-operative arm weakness.
Conclusions: The diagnostic yield of non-dominant
frontal lobe brain biopsy in patients with undiagnosed neurological disease was 63.2%, changed the
medical management in 58.3% of cases, and the
prognosis in 50%. The complication rate was 5.3%.
Non-dominant frontal lobe biopsy should be considered for undiagnosed neurological conditions
when all investigations have proved inconclusive
and the patient has progressive symptoms.

Safety and effects of statins on cerebral
vasospasm, cerebral autoregulation, and
episodes of early ischemic deficit following
aneurysmal subarachnoid hemorrhage
Tseng M, Czosnyka M, Kirkpatrick PJ University Dept
Neurosurgery, Cambridge, UK
Objective: Statins have been shown to improve
cerebral autoregulation in chronic cerebrovascular
diseases. This study explores the hypothesis that early
statin therapy reduces vasospasm, improves autoregulation, and decreases the incidence of delayed
ischemic deficits (DID) after aneurysmal subarachnoid hemorrhage (SAH).
Design: Phase II double-blind, placebo-controlled
Trial
Subjects: Thirty-five aneurysmal SAH patients
(age 18 – 90 years, onset 5 72 hours) were randomized to oral pravastatin (40mg od) or placebo
over 14 days.
Outcome measures: Primary endpoints (vasospasm, impaired cerebral autoregulation) were
measured using daily transcranial Doppler (TCD)
using the transient hyperaemic response test. Secondary endpoints (incidence of DID, clinical
outcome using the Modified Rankin Scale) were
assessed at discharge.
Results: No safety concerns were observed during
the trial. An interim safety analysis indicated that
statins reduce the incidence of ipsilateral vasospasm
by 61.5% (p = 0.025), maintained cerebral autoregulation (p = 0.04), and decreased the incidence of
DID by 82.4% (p = 0.042). Maximal beneficial
effects were seen in patients who did not experience
an immediate post-operative deficit. There was also a
tendency for improved outcome in poor-grade
patients (p = 0.069).
Conclusions: Short-term statin therapy is safe after
SAH. Early indications suggest a reduction in

cerebral vasospasm, improved cerebral autoregulation, and reduced incidence of DID following
SAH.

Resolution of cranial nerve paresis after
endovascular management of cerebral
aneurysms
Mansour N, Hamdy Kamel M, Caird J, et al Beaumont
Hospital, Dublin, Irish Republic
Objective: The effect of endovascular treatment on
the recovery of neural function in patients with nerve
palsy caused by a cerebral aneurysm is poorly
documented. We describe the evolution of cranial
nerve paresis after endovascular treatment of aneurysms, and we examine endovascular and patient
factors correlated with the degree of functional nerve
recovery.
Subjects: Twelve cases of Nerve Paresis attributable
to aneurysms were treated endovascularly between
2000 and 2004. The degree of nerve was recorded at
admission, at discharge, after 3 months, and at yearly
intervals thereafter.
Age, and the presence of other microvascular risk
factors (Hypertension, Diabetes Mellitus, Smoking)
were correlated with the degree of nerve recovery.
We also examined the size of the aneurysm, the
duration of nerve paresis before coiling, the degree
of coiling and how this affected nerve paresis
recovery.
Results: Minimal residual nerve deficits occurred
which did not cause diplopia with rimary gaze for 8 of
12 patients. Clinically significant ptosis did not
persist for any of the patients. The pupil remained
minimally affected in 10 of 12 cases.
Conclusions: Older age and the presence of microvascular risk factors seem to be detrimental to nerve
paresis recovery. Although mass effect remains after
endovascular packing, nerve dysfunction improves
comparably to the recovery observed after surgical
clipping. These observations may reflect the degree
of pulsatility within the aneurysmal sac, and it seems
likely that decrease of aneurysmal pulsatility is
responsible for the dramatic improvement in the
neurologic status of the patients included in our
report.

Causes of postoperative neurological deficits
following surgery for good grade aneurysmal
subarachnoid haemorrhage (SAH)
Santarius T, Trivedi R, Howarth SPS, et al
Addenbrooke’s Hospital, Cambridge, UK
Objective: The UK National Audit for aneurysmal
SAH has shown that the morbidity and mortality
following treatment of good grade anterior circulation aneurysms remains high at around 30%. This
study examines the cause of early postoperative
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neurological deficits following surgery for aneurysmal SAH from a single contributing centre.
Design: A prospective review of patients registered
as part of the Royal College of Surgeons National
SAH audit. The clinical notes of patients who
suffered a neurological deterioration were examined
in detail to determine the cause. Deficits were
classified as intra-operative, or non-operative (vasospastic, hydrocephalus, infection, epileptic)
Subjects: 146 good grade (WFNS 1 – 2) SAH
patients treated surgically for ruptured aneurysms.
Outcome measures: Discharge GCS; incidence,
timing and cause of focal neurological deficits
following surgery.
Results: Mean time to surgery was 5.9 days from
initial ictus, and time to discharge was 18 days.
Mortality at discharge occurred in 2 patients (1.4%);
a discharge GCS of 15 occurred in the majority
(84.9%). Postoperative neurological deficits were
recorded in 20 (14%). 17(85%) of these were a
consequence of an intra-operative event. Only 3
(15%) were a complication of the SAH, 2(10%)
being confirmed as delayed ischaemia due to
vasospasm.
Conclusions: Despite a low incidence of postoperative decline in this series of good grade
aneurysmal SAH patients, the majority were related
to technical events during surgery. Future improvements will depend on technical refinements.

Clinical outcome following treatment for
ruptured posterior circulation aneurysms.
Howieson AJ, Kirkpatrick PJ. Addenbrooke’s Hospital,
Cambridge, UK
Objective: Most patients receiving attention to
posterior circulation aneurysm (PCAs) undergo
endovascular coiling. Although treatment failure
requiring secondary procedures are recognised after
both endovascular and open surgical methods, the
incidence is largely unknown. This study examines
incidence and clinical consequences of repeat procedures for treatment of PCAs.
Design: Retrospective audit from clinical case notes,
operative and interventional log books.
Subjects: 58 consecutive patients treated for PCAs
were identified and the clinical course identified. 35
were primarily offered a coiling procedure and 23
open surgery.
Outcome measures: Incidence of failed primary
procedures, secondary treatment procedures and
clinical outcome (Glasgow Outcome Score).
Results: 29 out of 35 patients offered primary coiling
completed the procedure. Death occurred in 4
(primary endovascular mortality 11.4%). Failure to
coil at the primary event occurred in 6 (17.1%); 5
underwent secondary clipping and 1 was successfully
coiled as a secondary procedure. 6 developed late
recurrence requiring further intervention.
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Of 23 patients offered primary open surgery
complete treatment was achieved in 18. 2 died from
the surgery (primary surgical mortality 8.7%). In 2,
surgery was abandoned pre-operatively due to patient
factors. In 3, surgery was abandoned intra-operatively with 2 undergoing endovascular treatment and
1 further surgery.
Overall a favourable outcome was achieved in 45
(77.6%). Of those offered primary coiling, 26 did
well (74.3%); of 23 offered primary surgery 19
(82.6%) did well. Patients needing secondary procedures faired less well with 7 of 10 (70%) achieving a
favourable outcome.
Conclusion: Secondary procedures for PCAs are
common and associated with a less favourable
outcome and were more common after coiling. This
information is now included as part of the consenting
process.

Interleukin 6 polymorphisms and subarachnoid
haemorrhage
Morgan L, Cooper J, Humphries SE, et al The National
Hospital for Neurology and Neurosurgery, Queen Square,
London, UK
Objective: To determine whether there is an
association with interleukin-6 7 572 G 4 C and
7 174 G 4 C polymorphisms and subarachnoid
haemorrhage.
Design: IL-6 allele genotypes were determined by
DNA extraction and polymerase chain reaction
amplification.
Subjects: 91 Caucasian patients with cerebral
aneurysms and 2612 controls
Outcome measures: Allele frequencies were determined via gene counting. Differences between the
genotype distributions and allele frequencies, for the
aneurysm and control samples were considered via
chi-squared tests or fishers exact tests as appropriate.
P values were adjusted for possible confounders by
logistic regression analysis. In addition, differences
between individuals homozygous for the rare alleles
and those carrying the common allele were considered. P-values 4 0.05 were considered statistically
significant.
Results: For the – 572 G 4 C polymorphism, the
distribution of the alleles differed between the
control group and the aneurysm group (p = 0.02),
with an excess of individuals homozygous for the
C allele in those with aneurysms (4.4%) compared to the controls (0.3%), (p = 0.001). For
the – 174 G/C polymorphism the distribution of
alleles differed between the control and aneurysm
group (p = 0.001), with an excess of individuals
homozygous for the C allele in controls compared to those with aneurysm (18% v 7%,
p = 0.007). The 572C/174G haplotype was found
to be associated with increased risk of aneurysm
(p 5 0.001).

274

Proceedings of the SBNS

Conclusions: This is the first study to show that IL6 promoter polymorphisms are associated with
intracranial aneurysmal disease.

The value of rapid-sampling, on-line
microdialysis during aneurysm surgery
Bhatia R, Boutelle M. G., Hashemi P, et al King College
Hospital, of London, UK
Objective: Early detection of metabolic changes
with rapid-sampling microdialysis during aneurysm
surgery.
Design: Prospective study, LREC-approved. Microdialysis catheters (CMA 70) were inserted into cortex
at risk of ischaemia, and the dialysate fed continuously to a flow-injection assay for glucose and lactate,
each sampled at 30-sec intervals.
Subjects: Patients requiring surgery for ruptured
MCA (n = 7) or posterior communicating aneurysm
(n = 1).
Outcome measures: Time between surgical/
anaesthetic manoeuvres and metabolite change;
mean % change & resolution time; number of
periods of low glucose. Outcome was ranked at
discharge.
Results: Time between events and detection: range 8 20min (mode value 9 min). Temporal lobe retraction
(n = 7): lactate + 71 %, glucose 7 25%. Glucose
bolus infusion (n = 4): + 587% (peak at 16min).
Temporary proximal clip (n = 6): mean clip time:
8.1min; lactate + 72%; glucose change 7 24%.
Periods of low glucose: 7 under 150mM, 3 undetectable. In these 7 patients, outcome quality was
inversely related to duration of glycopaenia (Spearman: r2 = 0.91, p 5 0.05).
Conclusions: The method robustly detects
changes after 9 minutes (limited by surgical
site-to-sensor tubing length and dialysate flow
rate), enabling prompt changes in management
(surgical or anaesthetic). The adverse effect of
glucose depletion resembles findings in head
injury.

Cerebral blood flow augmentation in patients
with severe subarachnoid haemorrhage
Al-Rawi P, Tseng M-Y, Nortje J, et al Addenbrooke’s
Hospital Dept Neurosurgery, Cambridge, UK
Objective: To determine the effective of hypertonic
saline (HS) on CBF and cerebral metabolic substrate
levels in ventilated patients with subarachnoid
haemorrhage
Design: Continuous bedside multimodal monitoring of cerebral perfusion pressure, brain tissue
oxygen (ptiO2), middle cerebral artery flow velocity
(FV), and microdialysis substrates. Quantified xenon
computerised tomography (XeCT) was performed
before and after infusion of 23.5% HS in 9 patients.

Subjects: 14 patients (age range 44 – 74) presenting
with poor grade aneurysmal SAH have been
recruited.
Outcome measures: Changes in regional CBF,
ptiO2, cerebral lactate, pyruvate and glutamate levels
during HS therapy.
Results: Regional CBF increased significantly from
baseline values of 30.4 ( + 7 ml/100g/min SE). At
30 minutes post HS infusion increases in ABP,
CPP, FV and ptiO2 were seen, together with a
decrease in ICP (p 5 0.05). These effects persisted
at 60 minutes for ICP, FV and ptiO2. In 9 patients
a decrease in lactate-pyruvate ratio (L/P) was seen
at 60 minutes.
Conclusions: CBF augmentation in patients with
poor grade SAH is associated with measurable
improvements in cerebral oxygenation and brain
metabolic status.

Subtotal vertebrectomy and rigid 360-degree
instrumented fixation via a single-stage
posterior midline approach for malignant
disease. A case series and technical note
Gilkes CE, Kamant A, Patel NR Frenchay Hospital,
Bristol, UK
Objective: To compare single-stage posterior surgery with two-staged antero-posterior surgery for
circumferential decompression and instrumented
fixation in malignant spine disease.
Malignant spinal disease with neurological
compromise and three-column instability usually
requires anterior and posterior surgical approaches to achieve adequate circumferential
decompression and fixation. Anterior approaches
to the thoraco-lumbar spine, particularly upper
thoracic, have inherent risks and therefore, a
single-staged posterior approach for 360-degree
stabilisation is desirable. This technique is welldescribed using interbody methylmethacrylate
cement for anterior column support and pedicle
screw/rod systems.
We describe a modified technique where, more
robust, anterior column stability is achieved by
introducing a cylindrical titanium mesh cage (Moss
Miami) from a posterior approach. This provides
rigid 360-degree stabilisation and avoids an additional anterior exposure.
Design: Retrospective review of consecutive casenotes from 2001 to 2004. Patients undergoing singlestage posterior approach circumferential surgery
(2003 – 4) compared with patients undergoing twostaged anterior and posterior surgery (2001 – 3) for
malignant spinal disease.
Subjects: Posterior approach alone in 8 patients.
Anterior and posterior surgery in 5 patients
Outcome measures: Intraoperative time, blood
loss, postoperative length of stay, and morbidity.
Postoperative clinical and radiological follow-up.
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Results: The single-stage posterior approach
reduces operative time, blood loss, length of stay
and complication rate whilst achieving circumferential decompression and rigid 360-degree
fixation.
Conclusions: In patients requiring palliative
subtotal vertebrectomy for malignant disease, a
single-stage posterior approach reduces overall
morbidity whilst achieving adequate decompression and rigid three-column instrumented
stabilisation.

Lateral mass screw fixation of the cervical
spine: a prospective clinical study
Kelleher M.O., McEvoy L, Mascott C.R., et al
Beaumont Hospital, Dublin, Irish Republic
Objective: To report a series of patients who
underwent posterior cervical decompression and
stabilisation with lateral mass screw fixation.
Design: Prospective observational study.
Subjects: All patients undergoing cervical laminectomy and stabilisation by the senior author.
Outcome measures: Before and after neurological
status, Japanese Orthopaedic Myelopathy Score,
Neck Disability Index and pain scores (VAS),
surgical indication, number of levels stabilised,
complications. Radiology.
Results There were 41 patients, median age 58
years (range 18 – 79). Median follow-up 15
months. Clinical presentation included sensory
complaints 54%, gait difficulty 68%, hand impairment 74%, abnormal sphincters 26%. Cohort of
pathology included cervical spondylosis 70%, basilar invagination 20% and tumour 10%. 55% had
pre-operative high signal change on MRI. 60% had
loss of normal cervical lordosis on presentation or
were kyphotic. 60% of patients had grade 4 cord
compression on MRI. Post-operatively there were
two screw misplacements out of a total of 308.
Post-operative alignment was improved in 85% of
patients.
68% of patients had an improvement in their
myelopathy scores; 41% having 4 50% improvement. 73% reported improvement in neck disability
index; 46% having 4 50% improvement. 76% had
an improvement in their VAS pain scores; 60%
having 4 50% improvement.
Complications included wound infection 10%
(none requiring removal of instrumentation), 1
screw adjustment due to post-operative radiculopathy, 1 vascular injury that did not result in a
clinical deficit. 2 CSF leaks (1 tumour and 1 re-do
surgery).
Conclusions Multi-level cervical fixation with
lateral mass screws allows for a wide decompression
of
the
spinal
cord,
producing
immediate stability and preventing kyphotic
deformity.
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Safety of instrumented fusion and fixation in
patients presented with cervical spinal
osteomyelitis
Ramirez R, Al-Haddad S Rutherford S, et al Leeds
General Infirmary, Leeds and Hope Hospital,
Manchester, UK
Objective: The Management of spinal osteomyelitis
is still surrounded with controversies. One of the
issues still remain unanswered is about the safety and
effectiveness of instrumental fusion or fixation of
these cases. We reviewed the results of 18 cases of
cervical osteomyelitis that had undergone instrumental fusion and fixation.
Design: Cases were retrospectively identified between 1997 and 2004, and their mode of
presentation, pathological features, treatment and
outcome were assessed.
Subjects: All underwent vertebrectomy and fusion
either using iliac bone graft or Moss cage. One
patient required both anterior and posterior fixation.
Sepsis was adequately controlled in all cases with the
combination of surgery and antibiotics. There was
one reported case of wound infection. However,
there was no incidence of delayed sepsis occurring
due to the presence of instrumentation. None had to
undergo further operation. All patients in whom
there was a pre-operative neurological deficit experienced varying degrees of neurological improvement.
Outcome measures: Neurological function and
control of sepsis were identified as key outcome
measures.
Results: All underwent vertebrectomy and fusion
either using iliac bone graft or Moss cage. One
patient required both anterior and posterior fixation.
Sepsis was adequately controlled in all cases with
the combination of surgery and antibiotics. There
was one reported case of wound infection. However,
there was no incidence of delayed sepsis occurring
due to the presence of instrumentation. None had
to undergo further operation. All patients in whom
there was a pre-operative neurological deficit experienced
varying
degrees
of
neurological
improvement
Conclusions: Surgery appeared to be associated
with a good neurological outcome. The presence of
sepsis was not a contra-indication to instrumentation. Adequate control of sepsis as well as good
stabilisation can be achieved with this method.

Spinal cord swelling in cervical spondylotic
myelopathy. Imaging and management in 5
cases
Nissen J. Newcastle General Hospital, Newcastle, UK
Objectives: To present clinical (radiological details
and management of 5 patients with cervical cord
swelling in spondylotic myelopathy.
To propose a mechanism by which this occurs.
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Introduction: MRI is the investigation of choice in
cervical myelopathy. Frequently, high signal on 12
images at the level of compression is seen with
myelomalacia.
Spinal cord swelling with more widespread signal
change is rare.
Subjects: We report 5 adult patients with progressive non traumatic cervical myelopathy who
underwent MRI.
Minor degrees of subluxation In flexion were
present in 3 of 5 patients on lateral ways.
On initial routine MRII two patients had severe
cord compression, 2 had moderate compression and
one had no significant cord compression. 3 of 5
MRIs were initially reported as intramedullary
tumours.
All patients had extensive hyperintense signal
change on 12 weighted images extending over a
whole spinal segment hi all cases and not restricted to
the level of the disc space. This was associated with
cord expansion.
The degree of swelling and hyperintensity were
subjectively out of proportion to the amount of spinal
cord compression.
In 3 cases, flexion/extension MRI demonstrated
significantly worse compression hi extension than
flexion.
2 patients were treated with an ACDF. 3 patients
had posterior decompressions (with/without fixation).
All patients improved with surgery.
Conclusions: Cord swelling and extensive 12
hyperintensity are rare. 3 patients who underwent
flexion/extension MRI demonstrated significant worsening of compression in extension compared to
flexion.
We propose that repeated chronic cord trauma
between flexion and extension leads to cord swelling
instead of myelomalacia.

Your eyes and the back of your head – ocular
disturbances in Arnold Chiari Type 1
malformation
Liebenberg W A, Hardwidge C Hurstwood Park
Neurological Centre, West Sussex, UK
Objective: Only one report on the effectiveness of
posterior fossa decompression on relieving oculomotor and vestibulo-ocular manifestations due to Chiari
1 malformation. We wanted to add to the literature
and counsel our patients.
Design: Retrospective case note review
Subjects: Forty consecutive patients were included
over a 6 year period.
Outcome measures: Objective and subjective
clinical data.
Results: Mean age 31.5 years (13 – 62), 10 female, 3
male. 32.5% (13/40) oculomotor and vestibuloocular manifestations. Symptoms 8 patients (oscil-

lopsia 3, diplopia 2, blurred vision 2, floaters 1)
clinical signs 11 (nystagmus 6, nervus abducens palsy
2, increased blind spot 2, papilloedema 1, jerky
pursuit 1), symptoms and no signs 2 (bilateral
oscillopsia, blurred vision )
Complete resolution 9/13 (69.2%) partial in 1 - 10/
13 (76.9%). Mean time span to complete resolution
14.2 months (3–71 months) Krupina (2003) –
occulomotor deficits in 17.1% cochlear vestibulocerebellar deficits i 84.4% Milhorat (1999) – ocular
manifestations 78% otoneurological manifestations
74%. Spooner (1981) improvement following posterior fossa decompression 3/5 complete resolution 1/5
partial resolution.
Conclusions: Posterior fossa decompression appears to be highly effective in causing complete
resolution of disabling oculomotor and vestibulo –
ocular manifestations in most cases of CM 1

Decompressive craniectomy for intractable
post-traumatic intracranial hypertension
Al-Ali S, Nannapaneni R, Mitchell P, et al Newcastle
General Hospital, Newcastle, UK
Introduction: Post-traumatic intracranial hypertension continues to have a high mortality and morbidity
despite advances in medical and pharmacological
means of treatment. The role of decompressive
craniectomy (DC) in management has not been
clarified.
Objective: To investigate the efficacy of DC in the
management of refractory post-traumatic intracranial
hypertension.
Design: Retrospective case control study
Subjects: Data was collected from 30 patients
who underwent DC following head injury for
intractable rise in ICP ( 4 30 mm Hg for 4 1
Hour) admitted to the Regional Neurosciences
Centre between January 1997 and December
2003. 8 patients had the operation purely as a
decompressive procedure and 22 primarily to
remove clots, the bone being left out as a
secondary treatment. A control cohort of 30
patients managed solely with medical intervention
(ICP 4 30 mm Hg for 4 1 hour) was obtained
from an ICP-monitoring database.
Outcome measures: Glasgow Outcome Scale
(GOS) at 6 months.
Results: The overall rate of favourable outcome
(GOS 4,5) for patients who underwent DC was 80%
(24 of 30 patients) whilst it was 26.7% (8 of 30
patients) in the medically managed control group
though this may be confounded by case selection. In
this series all patients who underwent surgery within
8 hours from sustained increase in intracranial
pressure achieved a favourable outcome compared
to 60% of those who had surgery after 8 hours (p =
0.035). Patients who underwent surgery exhibited a
53.8% reduction in intracranial pressure, whereas
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those who were managed by conventional treatment
demonstrated a 28.6% increase over 24 hours.
Conclusions: Decompressive craniectomy may have
an advantage over purely medical management in the
treatment of refractory intracranial hypertension
following head injury, especially if carried out within
8 hours of the onset of sustained increase in ICP.

Effects of intravenous methylprednisolone on
death and disability in head injury – results of a
international multicentre randomised trial in
10008 patients
Wasserberg J, and the Management group On behalf of
MRC Crash trial Queen Elizabeth Hospital,
Birmingham, UK
Objective: An international multicentre randomised
double blind controlled trial of intravenous corticosteroids versus placebo in significant head injury.
Systematic review of previous trials of corticosteroids
in head injury indicated that there could between a
2% benefit to 6% harm. Surveys had shown
continued widespread use of corticosteroids for head
injury in many countries. This study was designed to
determine the effects of intravenous corticosteroids
on death and disability after significant head injury.
This trial was powered to detect a benefit of 2%,
aiming to recruit 20,000 patients.
Design: 10008 patients with a head injury and a
Glasgow coma core (GCS) of 14 or less within
8 hours of injury were randomly allocated a 48 hour
infusion of corticosteroid (Methylprednisolone) or
placebo. Primary outcome measures were death
within two weeks of injury and death and disability
at six months. Prespecified subgroup analyses were
based on severity of injury (GCS) at randomisation
and on time from injury to randomisation. Analysis
was based on intention to treat.
Subjects: Eligible patients were aged between 16
and 65 years. They had sustained a head injury and
had a reduced GCS by 1 or more (GCS 14 or less) at
the time of admission. Patients were randomised if
the treating doctor was substantially uncertain
whether or not to treat with corticosteroids. Patients
with a clear indication or contraindication to the use
of corticosteroids were not eligible.
Outcome measures: Death measured at 14 days
and death and disability measured on the five point
Glasgow Outcome Scale at six months.
Results: 10008 adults were randomised in 239
hospitals in 49 countries. Complete follow up data
are available on 98% of cases at 14 days and is 93%
complete at six months. Compared with placebo, the
risk of death from all causes within two weeks was
higher in the group allocated corticosteroids (1052
[21.1%] vs. 893[17.9%] deaths; relative risk
1.18[95% CI 1.09 – 1.27]; P = 0.0001). The relative
increase in deaths due to corticosteroids did not
differ by injury severity (p = 0.22) or time since injury
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(p = 0.05). Post hoc subgroup analyses demonstrate a
higher mortality rate in all subgroups studied.
Conclusions: There is no reduction in mortality
with the use of methylprednisolone in the two weeks
after head injury. The cause of the increased
mortality is unclear. Six month data on death and
disability is being collected at the time of abstract
submission and will be presented.

Head injury transfers – can we meet the fourhour rule?
Spink G M, Deniz K , Van Dellen J Department of
Neurosurgery, Charing Cross Hospital, London, UK
Objective: To determine the time taken for each
stage in the transfer process for head injured patients
requiring neurosurgery.
Design: Retrospective study over an 18 month
period of all patients who were transferred for
emergency neurosurgery following a head injury in
a major metropolitan area.
Subjects: Patients identified from departmental
referral database and theatre logbook (n = 45).
Outcome measures: Glasgow outcome score; total
transfer time, subdivided into 5 separate periods
Injury - A + E
A + E - CT scan
CT scan - Referral
Referral - Neuro unit arrival
Neuro unit arrival - Operation
Results: Outcome as measured by GOS can be
related to transfer time and presentation GCS. The
average transfer time was 7.4 hours (range 2 –
16.7 hours). Only 11% of patients reached neuro
theatres within 4 hours of their injury. No patient
referred from outside the Trust achieved the four-hour
rule. The main delay is ‘referral – neuro unit arrival’
time (2.2 hours). NICE guidelines on scanning headinjured patients are achieved in only 20% of patients.
Conclusions: A reduction in the time taken to
transfer head-injured patients requiring neurosurgical intervention can improve their outcome. Specific
areas to target are inter-hospital transfer and the time
taken to obtain a CT scan at the base hospital.
and adults. NICE June 2003; Clinical Guideline 4

Optimal surgical management of chronic
subdural haematomata
Lawson D.D.A., Bavetta S Oldchurch Hospital, Essex
UK
Objective: To identify those factors able to reduce
chronic subdural haematoma (CSDH) re-evacuation
rates and length of inpatient stay.
Design: 3 year retrospective study examining 215
consecutive burr hole evacuations of CSDH.
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Subjects: 158 inpatients (age range 40 – 98 years)
surgically managed by trainees under consultant
guidance, without any pre-existing policy concerning
the use of LA or GA, burr hole number, or subdural
drains.
Outcome measures: Improvement in GCS and/or
hemiparesis to premorbid state, with CT evidence of
haematoma resolution in cases of clinical uncertainty. Recurrent haematoma identified as ipsilateral
reaccumulation within 6 months of the original
evacuation, and length of stay as time for patient to
be ready for referral.
Results: All recurrent haematomata demonstrated a
subacute component on their original presentation
CT. 6/ 68 CSDH procedures undertaken with a
subdural drain recurred (8.8%), compared with a
recurrence rate of 35/ 147 (23.8%) for those without
a drain. There was no advantage of 2 versus 1 burr
holes in the prevention of CSDH recollection. Mean
inpatient stay was 4.9 days for LA procedures and 8.5
days for those under GA (P 5 0.01, Student’s t-test).
Conclusions: Mixed density CSDH increase the
likelihood of recurrence, and such recollections can
be minimised using a single burr hole and subdural
drain as the primary procedure. LA rather than GA
leads to a shorter inpatient stay, without adversely
affecting morbidity or mortality.

Mortality following severe head injury in the
elderly
Patel HC , Bouamra O, King AT, et al Royal Preston
Hospital, Preston, UK and Hope Hospital, Manchester,
UK
Objective: Age is an important factor in determining
prognosis following severe head injury (SHI),
although mortality in patients 5 65 years is poorly
reported. The aim of this study was to document
mortality in patients with SHI 5 65 yrs
Design: Retrospective analysis of prospectively
collected data from the TARN (Trauma Audit and
Research Network) database (1996 – 2004).
Subjects: 669 patients aged 5 65, with a GCS 5 9
after a head injury were identified.
Outcome measures: Mortality at 3 months
Results: Mortality was 71% in 65 – 70yr old patients
(n = 137) (CI 64 – 79), 75% for patients aged 70 – 75
yrs (n = 147) (CI 68 – 82), 85% in patients aged 75 –
80yrs (n = 160) (79 – 91), and 87% for patients 4 80
yrs (n = 225) (CI 83 – 91). Mortality for all patients
5 65 yrs with a GCS 3 – 5 was 4 80%. A better
outcome was observed in patients with a GCS 6 – 8,
(65 – 70 yrs, 47% (CI 30 – 64); 70 – 75, 56% (CI 43 –
69); 75 – 80, 73% (CI 62 – 85); 4 80yrs, 79% (CI
70 – 87)).
Conclusions: SHI related mortality increases with
age. Given that favourable outcomes are proportionally reduced according to age,we suggest that a
conservative approach should be considered for a) all

patients over the age of 75 yrs and b) in all patients
with a GCS 5 6 over 65 yrs.

What delays urgent craniotomies for trauma?
Manjunath Prasad K.S, Nannapaneni R, Mitchell P, et
al. Newcastle General Hospital, Newcastle, UK
Objective: To assess time delays from injury to
surgery in cases requiring urgent craniotomy for
trauma.
Design: Retrospective, observational study over 12
months.
Subjects: Patients presenting to a Regional Neurosurgery Unit (RNU) whose clinical condition, on
first arrival in hospital, indicated a serious head injury
requiring urgent surgery.
Results: Twenty-nine patients met the criteria. The
average total delay from injury to theatre was 410
minutes. Injury to hospital time, averaged 65 minutes
but this was inevitably based on incomplete data.
The largest time delay was that spent in the primary
A&E department (220 minutes). The journey time
was generally small with an average of 30 minutes.
Time between arrival in the RNU and theatre was 95
minutes. Average A&E time was less in cases of
multiple injuries (140 minutes) and was greater if a
CT was done prior to transfer (265 minutes).
Conclusions: Journey time from the primary A&E
department to the RNU was the smallest component
of the total delay. This argues against geographical
planning being given priority in the organisation of
head injury services. The greatest time delays
occurred in A&E departments. The presence of
multiple injuries speeded up rather than slowed the
process. This suggests that there is potential for
speeding the progress of isolated head injuries
through primary A&E departments and this should
be a high priority as suggested in the NICE head
injury guidelines.

Neovascularisation: a determinant of risk in
carotid atheroma?
Howarth S P S, Trivedi R A, Horsley J, et al
Addenbrookes Hospital, Cambridge and Papworth
Hospital, Cambridge UK
Objective: It has been well demonstrated that
‘‘vulnerable’’ atheromatous plaque has a thin fibrous
cap and extensive lipid core with associated inflammation. Neovascularisation within carotid plaque has
not been extensively investigated as a determinant of
risk in patients with carotid stenosis.
Design: 10 plaques from carotid endarterectomy
were blinded, anonomysed and examined histologically, 5 from symptomatic patients and 5 from
asymptomatic patients recruited under the asymptomatic
carotid
surgery
trial
(ACST).
Neovascularisation was determined as a percentage
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of plaque area using light microscopy and sections
stained for CD31, an endothelial marker.
Subjects: Patient demographics were 7 males and 3
females with a mean age of 71. The asymptomatics
had a mean stenosis of 72% on the operated side,
versus 81% for the symptomatics.
Outcome measures: 25 sections in all were
available for histological analysis.
Results: The symptomatics had a higher percentage
of neovascularisation (2.01% S.D. 1.35%) than the
asymptomatics (0.4% S.D. 0.30%) which reached
statistical significance using an unpaired t-test (p
5 0.001)
Conclusions: Neovascularisation was more extensive in symptomatic plaque than asymptomatic
plaque. Non-invasive techniques are currently being
developed to image this and, if further validated by
larger studies, may help risk stratify patients with
carotid stenosis and inform decisions for surgical
intervention.

Polymorphism of the heme-oxygenase 1 gene
and cerebral aneurysms
Morgan L, Hawe E, Palmen J, et al The National
Hospital for Neurology and Neurosurgery, Queen Square,
London and Department of Cardiovascular Genetics,
Rayne Institute, London, UK
Objective: Inflammation is thought to play an
important role in intracranial aneurysm formation.
Heme-oxygenase – 1(HO-1) is a novel anti-inflammatory factor. A length polymorphic variant of the
HO-1 gene promoter region, comprising (GT)n
dinucleotide repeats, is associated with altered levels
of gene transcription: long ( 5 36 GT) repeats are
associated with decreased HO-1. We hypothesised
that patients with aneurysmal subarachnoid haemorrhage were more likely to have long repeats than
controls.
Design: DNA extraction and polymerase chain
reaction amplification.
Subjects: 69 patients with aneurysms and 230 agematched controls
Outcome measures: Differences in the number of
chromosomes which carried long vs. not long repeats
between the control and patient populations were
compared using chi-squared analysis. Differences
between patient and control individuals who were
homozygous for the long repeat was considered via 1sided Fisher’s exact test. P-values 4 0.05 were
considered statistically significant.
Results: Patients were more likely to have repeats
5 36 than controls, 8% vs 4% (p = 0.037).
Conclusions: Control patients without aneurysms
were more likely to have short alleles. Thus,
facilitated upregulation of HO-1 may be a protective
anti-inflammatory factor against the development of
intracranial aneurysms, whilst a propensity to a more
proinflammatory state may put individuals at risk.
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Should patients with atrial fibrillation resume
oral anticoagulation therapy after spontaneous
intracerebral haemorrhage?
Vindlacheruvu R.R., Mitchell P, Kesteven P, et al
Newcastle General Hospital, Newcastle, UK
Objective: Substantial evidence supporting anticoagulation in stroke prevention in non-valvular atrial
fibrillation (NVAF) has seen an increased prevalence
of anticoagulation and warfarin-related intracranial
haemorrhage. We aimed to analyse the role of reanticoagulation after spontaneous intracerebral haemorrhage (SICH).
Design: An actuarial model was developed. Baseline annual mortality rate was determined using
data from the Census 2001. Data extraction
following an extensive literature search enabled
functions for primary and recurrent stroke rate, and
for relative risks of haemorrhagic and cardioembolic (CE) stroke over a range of degrees of
anticoagulation (International Normalised Ratio
(INR) 1 – 4).
Outcome measures: The stroke-free life expectancy was determined for a range of ages.
Results: All patients with NVAF benefit from
anticoagulation. The optimal INR is less than 2.0.
Following first ever stroke the SFLE is markedly
reduced (e.g. 50 year old male with NVAF SFLE
19y reduced to 5y). Primary and secondary
prevention of CE stroke give SFLE of 20y and
12y respectively (for 50yo male). A marginal
benefit is found in SFLE when the index stroke
is SICH (6.5y); greater benefit is found for patients
with SICH when there has been a previous
cardioembolic stroke (8y). Graphs of SFLE against
age for differing INR values will illustrate the
benefit.
Conclusions: Our recommendation is that cautious
anticoagulation should be resumed for NVAF
patients with previous CE stroke if a good recovery
has been made following SICH.

Aquaporin-4 gene disruption in mice reduces
brain swelling and mortality in bacterial
meningitis
Papadopoulos M.C., Verkman A.S. St. George’s
Hospital Medical School, London, UK and Department
of Medicine, University of California at San Francisco,
U.S.A.
Objective: We investigated the role of the astroglial
water channel AQP4 in brain oedema produced by
acute bacterial meningitis.
Design: Streptococcus pneumoniae was injected into
the cerebrospinal fluid (CSF) of mice.
Subjects: Wildtype vs. AQP4-null mice.
Outcome measures: Severity of infection: Rectal
temperature, CSF and haemodynamic parameters,
light microscopy
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Brain oedema: Intracranial pressure (ICP), brain
water content, electron microscopy
Clinical outcome: Neurological score (1 – 5,
1 = dead), survival
AQPexpression: Immunohistochemistry and immunoblot

Data are m + sem.
Results: AQP4-null and wildtype mice had comparable severity of infection.
1.

2.

3.

AQP4-null mice had lower ICP (9 + vs.
25 + cmH2O, p 5 0.01) and brain water accumulation (2 + vs. 9 + mL, p 5 10 7 5) at h.
Meningitis produced marked astrocyte foot
process swelling in wildtype, but not AQP4-null
mice.
AQP4-null mice had better neurological score at
hours (3.9 + 0.2 vs. 3.2 + 0.2, p 5 0.05), and
improved survival at hours (vs. % survival,
p 5 0.05).
AQPprotein was strongly upregulated in meningitis, resulting in a *5-fold higher water
permeability across the blood-brain barrier compared with non-infected wildtype mice.

Conclusions: AQP4 causes increased brain swelling
in acute bacterial meningitis. Drugs that inhibit
AQP4 function or upregulation may dramatically
improve clinical outcome.

Seizure control and cognitive outcome
following minimal amygdalohippocampectomy
Nicholson C L, Jenkins A J and Welch J Newcastle
General Hospital, Newcastle, UK
Objective: To assess the efficacy of minimal
amygdalohippocampectomy for temporal lobe epilepsy in terms of seizure control and cognitive
outcome.
Design: Prospective cohort study
Subjects: Forty-nine consecutive patients with hippocampal sclerosis and appropriate seizure semiology
underwent minimal amygdalohippocampectomy.
Seven patients went on to have further temporal lobe
resection for persistent seizures or auras.
Outcome measures: Seizure outcome was assessed
according to the Engel grading system; duration of
follow up ranges from one to twelve years. Cognitive

Outcome
Mean
Mean
Mean
Mean
Mean

total tracks (per side)
STN Recording Length: mm
surgery duration: hours
postoperative LOS: days
reduction in levodopa equivalents: mg

performance was assessed pre- and post-operatively
by using a battery of neuropsychological tests.
Results: Eighty percent of patients were Engel grade
one after minimal amygdalohippocampectomy;
ninety percent had a final Engel grade of one. No
patient suffered any measurable deficit in IQ or
verbal memory. There was no difference between left
and right amygdalohippocampectomy in terms of
cognitive outcome. No patient has any significant
long-term morbidity following the procedure.
Conclusions: Minimal amygdalohippocampectomy
may have advantages over more conventional, more
extensive resection in terms of favourable cognitive
outcome and seizure control.

Implantation of STN electrodes under general
anaesthesia – effects on outcome and STN
recording
Gan YC, Sutcliffe A, Mitchell R, et al Queen Elizabeth
Hospital, Birmingham, UK
Objective: The outcome of Deep Brain Stimulation
of the subthalamic nucleus (STN) for treatment of
Parkinson’s disease depends on accurate electrode
positioning. In most centres, this is done under local
anaesthesia to allow for intra-operative clinical
assessment and electrophysiological recording. We
present an observational series of patients who had
electrodes positioned using MRI identification of the
STN followed by electrophysiological recording
under local anaesthesia (LA) or general anaesthesia
(GA). Our goal was to quantify the effect of GA
compared to LA on STN recording and outcome.
Design: Retrospective review of patients’ notes who
had surgery from 6/2000 to 4/2004
Subjects: 42 patients - age ranged 42 - 71 years
(mean 57). Follow-up ranged 6 – 52 months (mean
19). 20 patients had the procedure under LA and 22
under GA using propofol, fentanyl, isoflurane and
atracurium.
Outcome measures: Total number of tracks used
for positioning of bilateral electrodes and length of
STN recording in millimeters were recorded. Duration of surgery, length of hospital stay (LOS), and
reduction in levo-dopa equivalent dosage at 6
months were also studied.
Results: (Table 1 to be inserted)The reduction in
levodopa dosage at 6 months was 65% for Group LA
and 68% for Group GA.

GROUP LA
1.40
4.52
8.74
5.9
1296

(1 – 3)
(1 – 7)
(8.24 – 9.25)
(4 – 13)
(238 – 3264)

GROUP GA
1.39
4.45
7.26
3.7
1694

(1 – 3)
(2 – 7)
(6.77 – 7.76)
(2 – 7)
(342 – 8422)
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Conclusions: Concerns that GA might degrade
the STN signal appears to be unfounded as the
number of tracks and length of STN recording
were similar in both groups. Duration of surgery
and postoperative length of stay was reduced in
the Group GA suggesting no increase in the
incidence of complications in this group. Levodopa dosage reduction at six months postoperatively
was similar for both groups suggesting comparable
medium term outcome. More importantly, we
found that, clinically, patients in the GA group
tend to recover faster after the procedure than the
LA group.

Deep brain stimulation to control tremor in
multiple sclerosis
Nannapaneni R, Bonam K, Spalding L, et al Newcastle
General Hospital, Newcastle, UK
Introduction: Patients with multiple sclerosis (MS)
often develop movement disorders that are refractory
to medication and are disabling in nature. Deep
brain stimulation (DBS) has been attempted worldwide although total patient numbers reported so far
been less than 100.
Objective: To audit the results of DBS in patients of
MS treated in our centre.
Design: Retrospective study
Subjects: All patients undergoing DBS for tremor
due to MS (between 1999 and 2004) were
identified from the theatre logbooks and their
notes perused. All 20 patients identified (M: F
= 6: 14; median age 42 years, range 33 – 60 years;
median duration of disease 17 years, range 4 – 36
years) were included in the study. Information was
collected from the notes and via telephonic interviews.
Outcome measures: Clinical improvement in
tremor and effect on daily activity.
Results: Of the 20 patients who underwent a trial
electrode placement (5 unilateral), 16 patients went
on to undergo a permanent implant. In 3
permanent implant patients, no discernible improvement was noted. In the remaining 13,
significant clinical improvement of tremor with
improvement in daily activity was noted in 9
patients (in 5 patients the effect was more marked
in one arm). Better tremor control during the trial
period compared to the permanent implant was
noted in 8 patients. Complications noted included
wire extrusion through scalp (n = 4), infection
(n = 2), flare-up of MS post-operatively (n = 4),
CSF leak from wound (n = 1), electrode needing
repositioning (n = 1).
Conclusions: DBS is a relatively safe and effective
means of reducing, but not eliminating, medically
refractory tremor in multiple sclerosis.
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Effects of bilateral STN stimulation in patients
with Parkinson’s disease
Hamid N A, Gan Y C, Mitchell R, et al Queen
Elizabeth Hospital, Birmingham, UK
Objective: To define the effect of STN stimulation
on dopamine dose requirement after six months of
surgery. To evaluate the effects on motor activity,
mentation, behaviour and mood at one year followup. To study the effects on other parameters such as
blood pressure and weight. To determine whether
the length of per-operative STN recording has any
bearing on patient outcome.
Design: Retrospective case note review of patients
who underwent bilateral implantation of STN
electrodes from June 2000 to March 2004. Peroperative electro-physiology data was assessed for
length of STN recording and patients were divided
into two groups: those with more that 4 mm
recording on both sides and those that had a
recording of less than 4 mm on one or both sides.
The length of recording was correlated to outcome
by evaluating the reduction in levo-dopa requirement
in the two groups. All patients had regular postoperative assessments including blood pressure,
weight, and UPDRS scoring.
Subjects: 38 patients who underwent bilateral STN
stimulation during the last four years. A subset of 15
patients had UPDRS scores recorded preoperatively
and at one-year follow-up.
Outcome measures: Comparison of pre- and postoperative dosage of levo-dopa. Pre-operative UPRDS
scores for mentation, behaviour and mood (Question
1 – 4) and for the motor component (Questions 18 –
31) were compared to the scores obtained at one-year
follow-up. Reduction in levodopa dosage in relation
to the length of STN recording. The optimum
voltage being used at most recent follow-up. Postoperative changes in blood pressure and the patient’s
weight. Statistical analysis of results.
Results: Average age of patients was 56.9 years (42 –
71 years). The mean age at which symptoms of
Parkinson’s disease started was 46 years (35 – 61
years). The mean reduction in levo-dopa requirement at six months follow-up after surgery was 60%.
The optimum voltage was 2.85 mv (1.5 – 3.5) on the
left side and 2.81 mv (0.7 – 3.5) on the right. At oneyear follow-up, only 13% had an improvement in the
mentation, behaviour and mood score, while 60%
showed an improvement in the motor score. In the
23 patients with an STN recording of more than
4mm there was a mean reduction in levo-dopa
requirement by 1591 mg compared to 1254 mg in
the other group. 87% patients gained weight with a
mean gain of 5.6 Kg.
Conclusions: There was a significant reduction in
the levo-dopa requirements following operative
treatment. Though the patients improved in their
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motor function, their mood deteriorated. A good
STN recording appeared to signify a good clinical
result, but this did not achieve statistical significance.
Most patients had a weight gain. The effects of STN
stimulation are complex.

Endoscopic third ventriculostomy in the adult
population: a review of indications and
outcome
Joseph R, Gan YC, Taha A, et al Queen Elizabeth
Hospital, Birmingham, UK
Objective: To evaluate efficacy of endoscopic third
ventriculostomy (ETV) in adult patients with obstructive hydrocephalus.
Design: Retrospective study of notes of all patients
that underwent ETV from 1995 – 2004. Age, sex,
cause of hydrocephalus, duration of follow-up,
success of procedure and symptom free period were
recorded.
Subjects: 115 patients (63 males, 52 females)
underwent 119 ETVs (4 revision). Age ranged from
16 – 80 years (Mean 43). Causes - 35 aqueductal
stenosis, 31 tumours, 19 intracerebral cysts, 16
hindbrain hernias, 8 intracerebral haemorrhages, 2
congenital hydrocephalus, 2 post meningitis and 2
uncertain diagnosis. 33 patients (29%) had prior
shunt procedures. Follow-up period 1 to 84 months
(Mean 12).
Outcome measures:
Objective outcome – failure is defined as the need
for further surgery for hydrocephalus; Early failure 5 3 months, Late failure – between 3 to 6 months.
Subjective outcome – symptomatic improvement.
Results: Objectively, there were 76 successful
procedures (66%) and 39 failures (34%) – 27 early
and 12 late. 16 / 39 patients (41%) who had failed
procedures had previous shunt procedures compared
to 17/76 (22%) who had successful procedures. 71
patients (62%) reported symptomatic improvement,
5 (4%) no improvement and 39 (34%) had worsening symptoms. (Table 2 insert here)0
Mortality - 8 deaths unrelated to the procedure- 4
died of GBM, 3 IVH, 1 MI and 1 cerebellar rebleed.
Complications – 2 transient diabetes insipidus, 2
transient Horner’s syndrome, 2 menstrual irregularities and 1 epilepsy.
Conclusions: In our experience, we felt that
ETV is as effective in the adult population as in

Diagnosis
Aqueduct Stenosis
Tumour
Colloid Cyst
Hindbrain Hernia
Vascular
Congenital
Post-Meningitis

Success

Failure

27
25
13
9
1
1
1

8
6
6
7
7
1
1

the paediatric age group in treating obstructive
hydrocephalus. The overall success rate is 66%,
with minimal complications associated with the
procedure itself. Higher success rate is achieved
with aqueduct stenosis, tumours and colloid
cysts. Previous shunt procedures seemed to be
strong negative predictors of a successful outcome.

Estimate flow through endoscopic third
ventriculostomy
Kamel MHI, Kelleher M, Aquilina K, et al Cork
University Hospital, Cork, Irish Republic
Objective: Endoscopic third ventriculostomy
(ETV) is the treatment of choice for obstructive
(non-communicating) hydrocephalus. Nevertheless,
there is a 20 – 30% failure rate. Causes of failure
include: inadequate pinhole stoma, incompletely
penetrated membrane or the presence of secondary
arachnoid membrane. These causes can be excluded if there is a good flow through the
ventriculostomy intraoperatively. In addition, adequate flow may change the operative procedure.
Some surgeons would consider insertion of a
ventricular reservoir only if flow through the stoma
is inadequate intraoperatively. We present a simple
test to confirm adequate flow through the ventriculostomy.
Design: Cohort, prospective study
Subjects: Over a period of 3 years from 1/7/
2001 to 1/7/2004, 30 endoscopic third ventriculostomies for obstructive hydrocephalus were
performed in Cork University Hospital. Once
the stoma was produced, ports on the operating
endoscope were closed. The irrigating Ringer
lactate solution was raised to a height of 30 cm
from the external auditory meatus and it was
fully opened. The floor of the third ventricle
ballooned downwards and stabilized. The irrigation valve was then closed and ports of the
endoscope opened. The magnitude of upward
displacement of the floor was assessed. ‘‘Funnelling’’ of the stoma was deemed a good indicator
of flow and a positive test.
Outcome measures: Patients were prospectively
followed up over an average period of 11.2
months (range 1 month – 3 years) clinically, by
CT and/or MRI brain, and by measurement of
CSF pressure through a ventricular reservoir
where present.
All endoscopic procedures were recorded by
digital video and the recordings were subsequently
assessed separately by 2 blinded experienced neuroendoscopists.
Results: There were 22 males and 8 females, with
an age range from 9 days to 73 years. The etiology
of obstructive hydrocephalus was: congenital aqueduct stenosis in 17 cases, tumour of the third
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ventricle in 4 cases (3 midbrain tumours and 1
pineal tumour), tumour of the posterior fossa
(cerebellar astrocytoma) in 2 cases, posterior fossa
cyst in 2 cases, arachnoid cyst of the third ventricle
in 1 case, normal pressure hydrocephalus in 2
cases, myelomeningocele in 1 case and cerebellar
haemorrahagic infarction in 1 case. Generally
success rate of third ventriculostomy was 70%, it
varied from 86.9% in patients in which the
hydrostatic test was positive to only 14.2% in
patients with a negative test. P value 5 0.05. The
Positive Predictive Value of the test was 86.9%,
Negative Predictive Value 85.7%, Sensitivity
95.2%, and Specificity 66.6%.
Conclusions: We conclude that the ‘‘Funnel
test’’ is an easy, non-time consuming test and
that a positive test confirms an adequate
ventriculostomy and avoids the need for insertion
of a ventricular reservoir with its associated risks
of infection.

Early experience with the X-stop: a lumbar
spinous process distractor for the treatment of
lumbar canal stenosis
Timothy J, Pal D, Ross S, et al Leeds General Infirmary,
Leeds, UK
Objective: To report on the preliminary experience
of an interspinous process distractor in the use of
patients with lumbar canal stenosis.
Design: A prospective study over a period of 6
months in one neurosurgical unit.
Subjects: 10 patients (5 male, 5 female), average
age 72 years, presenting with clinical and radiological evidence of lumbar canal stenosis
amenable to a traditional laminectomy or foraminotomy. 4 patients were treated at 2 levels. Many
of the patients had co-existing morbidities which
would have increased
Outcome measures: Operative time, length of stay
in hospital, postoperative radiological measurements
and pre and post operative pain scores were
measured.
Results: All patients, reported a clinical improvement in sciatica. One patient complained
of postoperative back pain secondary to osteoporotic collapse. Average length of stay was 2
days and operative time was on average 27
minutes. One patient developed a superficial
wound infection treated successfully with antibiotics.
Improvement
in
symptoms
were
sustained in all patients, with the current follow
up being over 6 months.
Conclusions: This preliminary study of the X-stop
device shows that it is effective in the short term for
treating lumbar canal stenosis as an alternative to the
more invasive lumbar laminectomy, especially in
those patients who would not otherwise be fit for
surgery.

283

A novel impedance-sensitive drilling tool for
pedicle screw placement: a possible new gold
standard?
Mascott C.R., Kelleher M.O., McEvoy L., et al
Beaumont Hospital, Irish Republic and Spine Vision,
Paris, France
Objective: Optimal pedicle screw placement for
spinal stabilization remains a challenge with
iatrogenic pedicle violation in 25% of reported
cases (range 15 – 50%) despite the use of
fluoroscopy, image-guidance, electrophysiology
and other technologies. In order to improve
reliability of pedicle screw placement, a new
free-hand instrument, the PediGuardTM has
been developed to provide the surgeon with
feedback in the event of a pedicle violation by
discriminating changes of tissue impedance at the
tip of a drilling instrument.
Design: After completion of computer modelling
and animal studies, a multi-centre European trial
involving 9 centres and 11 surgeons was initiated.
Surgeons used the PediGuardTM as an adjunct to
their routine strategy for pedicle screw placement.
Subjects: The PediGuardTM was used in 97
patients for 521 drillings.
Results: There were 64 confirmed breaches
(12.3%), 63 of which were detected by PediGuardTM (98.4%). There was 1 false negative and
4 false positives resulting in a negative predictive
value of 100%, a positive predictive value of 94%, a
sensitivity of 98% and a specificity of 99%.
Conclusions: The reliability of the PediGuardTM
for detecting breaches in the pedicle has so far
suggested that it could represent a method to
which other technologies could eventually be
compared.

Six year follow up of patients receiving
photodynamic therapy for pituitary adenomas
Thomson S, Marks PV Leeds General Infirmary, Leeds,
UK
Objective: To describe the MRI findings in the
patients who had photodynamic therapy for pituitary
adenomas up to 6 years ago.
Design: A single centre, uncontrolled, phase II
study where all patients were treated with
photodynamic therapy. Photodynamic therapy
involves giving a photosensitiser two days preoperatively. A standard transphenoidal debulking
procedure is then carried out following which a
light source is introduced and this activates the
photosensitiser in the tumour bed causing tumour cell death. Routine annual MRI scans were
collected and an easyvision console was used to
measure tumour size.
Subjects: 13 patients with recurrent pituitary adenomas after previous radiotherapy. M:F ratio 7:6.
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Outcome measures: Tumour volume on MRI after
3 days, 3,6,12,18 months, 2,3,4,5 and 6 years.
Results: 68 MRI scans were available covering 42
patient years of follow up. Mean length of follow
up was 40 months. Tumour volume was larger
post op (120%) then progressively declined so that
by 1 year tumour size was 54%, 3 years 45% and
six years 36%. 1 patient has required further
surgery.
Conclusions: Pituitary adenomas treated with
photodynamic therapy initially enlarge then progressively shrink over at least six years.

Pituitary apoplexy: a neurosurgical
emergency?
Clayton JA, Gruber A, Robertson IJA, et al Queens
Medical Centre, Nottingham, UK
Objective: Recent experience in the treatment
of pituitary apoplexy has suggested that there
may be no clinical benefit of urgent surgical
decompression compared to conservative measures.
To
explore
this,
a
study
was
undertaken to review local management of
this condition.
Design: A retrospective review of pituitary apoplexy
cases presenting to the Neurosurgical Unit at Queens
Medical Centre or the regional Endocrinologists,
between 1988 and 2004.
Subjects: Medical records of 29 patients (22M 7F;
17 – 86yrs) were examined.
Outcome measures: Clinical and radiological
follow up from 6 months to 16 yrs, with
particular emphasis placed upon visual outcome.
Results: Patients presented most commonly with
headache (26) and visual symptoms (24). For the
majority of patients (21), CT scanning was the first
line imaging modality, however this failed to make
the diagnosis in 12. One patient died, 10 underwent early pituitary surgery and 18 were managed
conservatively. Of the 4 patients who were completely blind at presentation, only 1 regained useful
vision with conservative measures. The other 19
cases with some degree of visual impairment,
recovered fully in 9 (2 surgical) and partially in
10 (6 surgical). Follow – up imaging demonstrated
a reduction in the size of the pituitary mass in 20
patients (16 conservatively treated) and recurrence
in 7 (6 surgical).
Conclusions: Pituitary apoplexy commonly presents with headache and visual impairment, and
the diagnosis is most reliably made by MRI
scanning. The visual prognosis for those presenting with a deficit (excluding complete blindness)
is good whether treated surgically or medically.
Urgent surgical decompression may not be
indicated in most patients presenting with pituitary apoplexy.

Assay selection in chemosensitivity testing of
gliomas
Iyer R V, P Roberts, R W Lea, et al Lancashire Teaching
Hospitals NHS trust & University of Central
Lancashire, Preston, UK
Introduction: Chemosensitivity testing has been
used clinically most successfully in leukaemia. Nonneurological malignancies provide large amounts of
tumour tissue for drug testing, while very little tissue
is available in malignant astrocytomas due to limited
surgery. There is a need for an assay methodology
sensitive enough to deal with small numbers of glial
cells. Towards this end we have developed a
methodology for a cell death assay by measuring
ATP levels following exposure of primary glial cells to
different chemotherapeutic agents which were compared with a tetrazolium dye reduction assay (MTS)
Methods: Astrocytic tumour tissue obtained at
surgery was disaggregated and plated in culture
flasks. At confluence the cells were trypsinised and
transferred to 96 well micro titre plates. At 70%
confluence five concentrations of each drug (cisplatin, BCNU, paclitaxel and etoposide) were added to
the wells. After a period of 72 hours cell proliferation
was measured using the one step MTS and ATP
assays (Promega)
Results: All tumours were either WHO grade III or
IV astrocytomas. Assays were performed at the first
passage, although the rate of cell growth was low with
some cultures limiting the plating density on the
microtitre plates. A high correlation (R2 4 0.9) was
observed between the ATP and MTS assays when
plating density per well was high ( 4 1000). However, the correlation was poor (R2 5 0.5) with low
plating densities ( 5 1000), which could be attributed to a lack of sensitivity with the MTS assay.
There was variability in the sensitivity of different
primary cultures to the drugs used with only cisplatin
showing a consistently toxic effect in the assays used.
Conclusion: The luminescent ATP assay has a
greater sensitivity to predict drug response in glial
cells, with lower cell numbers than the colorimetric
MTS assay, making it a potential tool for testing
small biopsies.

Morbidity and survival after radical resection of
low grade intrinsic brain tumours
Murphy M, Wilkins P, Dinsmore J, et al St. George’s
Hospital, London, UK
Objective: To assess the post-operative neurological
deficit rate and the 5 and 10-year survival rates after
radical resection of low-grade intrinsic brain tumours
(WHO grade 2).
Design: Prospective recruitment of patients with
LGIBTs undergoing radical tumour resection between 1989 and 1999. Post-operative surveillance
involves yearly clinical review and MRI scan.
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Subjects: Seventy-one patients undergoing radical
resection of LGIBTs between 1989 and 1999, using
the multiple marginal biopsies technique in all cases,
by ‘‘awake’’ craniotomy in 65 cases.
Outcome measures:
1.
2.
3.

New post-operative deficit rate
Five and year survival rates
Rate of MRI-disease recurrence

Results:
1.
2.
3.
4.

New post-operative deficit rate was 4.6%
Sixty-one of 71 (85.9%) patients available for
year follow-up were alive
Twenty-eight of 71 (65%) patients available for
year follow-up were alive
Twenty of 71 (44%) patients were disease-free
on MRI at years

Conclusions: Radical resection of LGIBTs has low
morbidity and may confer a survival benefit

The trans-callosal approach to thalamic and
third ventricular tumours – a technique for
maximal resection and minimal complications
O’Brien DF, Holland P, Pizer B, et al Royal Liverpool
Children’s NHS Trust, Alder Hey, Liverpool, UK
Objective: To assess the outcome and complication
rate of the trans-callosal approach to tumours of the
thalamus and the third ventricle.
Design: A retrospective analysis of the success of
tumour removal and the incidence of complications
following the transcallosal approach.
Subjects: Eighteen transcallosal operations were
performed on sixteen patients over a five year
period.Tumours were located in the lateral ventricle
in six patients, the third ventricle or pineal gland in
five patients and the thalamus in five patients. Eight
patients were female and eight were male with an age
range of 2 to 37 years.
Outcome measures: Post-operative magnetic resonance images delineating the percentage of tumour
removal and the complications which occurred in the
post operative period.
Results: Ninety percent, or more, of the tumour was
removed in ten patients; seventy five to eighty nine
percent was removed in two patients and sixty to
seventy four percent was removed in three patients.
In the remaining three patients only thirty percent
resection was possible. Two of the patients who
initially had thirty percent resection subsequently
underwent a second operation where ninety percent
and seventy five percent resection was achieved
respectively.
There were four cases of post-op hemiparesis, two
of which were mild (and all improved with time). We
found two cases of dysphasia but no cases of mutism.
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There were no cases of disconnection syndrome.
One patient had a permanent severe disinhibition
syndrome.
Conclusions: Refinements in the transcallosal approach have made it a safe, successful technique
which should be considered more frequently for
access to deep-seated tumours.

Orthopaedic surgery after selective dorsal
rhizotomy in relation to ambulatory status and
age in spastic diplegia
O’Brien DF, Collins DR, Puglisi J, et al Royal Liverpool
Children’s NHS Trust, Alder Hey, Liverpool, UK
Objective: (1) Whether children who walk independently after selective dorsal rhizotomy (SDR) have a
lower rate of orthopaedic operation than those who
walk with walkers or crutches; (2) to determine the
effect of age at the time of SDR on the rate of
orthopaedic surgery.
Subjects: 158 children with spastic diplegia were
prospectively followed over a 5 to 9 year period.
Outcome measures: Ambulatory status post SDR,
rate of orthopaedic surgery post SDR, parental
assessment.
Results: The pre SDR diplegic independent walkers
(IW) had fewer post SDR orthopaedic surgeries than
the assisted walkers (AW) in all ages with fewest in
the 2 – 3 and 4 – 7 age groups. When all diplegic
patients were followed post SDR and re-assigned a
gait score IW in all age groups had fewer surgeries
than AW with fewest surgeries in the 2 – 3 year age
group.
Conclusions: This study shows that SDR for spastic
diplegic patients aged 2 – 3 and 4 – 7 years results in
an improvement in ambulatory status in 83% and
44% of patients, respectively. IW from the 2 – 3 year
at SDR group at follow-up had significantly less
surgery than AW. We recommend SDR as first-line
treatment of diplegic patients 2 to 7 years of age.
These data are of value in advising parents about the
likelihood of orthopaedic surgery based on the child’s
gait status both at the time of SDR and at follow-up
evaluation.

Subthalamic nucleus deep brain stimulation
for Parkinson’s disease : correlation of the
active electrode position with
neurophysiological location of subthalamic
nucleus and atlas co-ordinates
Basu S, Eldridge P R, Forster A, et al The Walton Centre
for Neurology and Neurosurgery, Liverpool, UK
Objective: Subthalamic nucleus deep brain stimulation (STN-DBS) is the currently used surgical
procedure for advanced Parkinson’s Disease (PD).
Some groups have suggested that the clinically
effective target for DBS in PD lies in the fibre tracts
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above rather than within the STN. This study
examines the location of the long-term active
electrode in relation to atlas co-ordinates and the
neurophysiologically defined position of the STN.
Design: Retrospective analysis of electrode position
and correlation to neurophysiologically identified
STN position.
Subjects: 23 cases of advanced PD undergoing
bilateral STN-DBS.
Outcome measures: The position of the active
contact in long term use was assessed post-operatively at 6 months and compared to the position of
the neurophysiologically identified STN. These
positions were then correlated to the STN position
as derived from the Schaltenbrand-Wahren atlas.
Results: All patients had derived significant benefit
from the procedure. 46 active contact positions were
measured in 23 patients. Only 9/46 long term active
contacts were in the neurophysiological STN and the
mean active electrode position was 2mm above the
neurophysiological STN. This was also above the
atlas derived position of the STN.
Conclusions: The most effective clinical target for
DBS in PD seems to be above both the neurophysiological STN and that calculated from atlases.

Cranial image-guidance: how accurate is it
really? Influence of mode of registration on
application accuracy
Mascott C.R., Sol J-C, Bousquet Ph, et al Royal College
of Surgeons of Ireland Dublin, Irish Republic and Paul
Sabatier University, France
Objective: Very few studies have attempted to
quantify the true (application) accuracy of imageguidance systems during craniotomy. This is in part
due to the lack of millimetric intra-operative targets
to allow such measurements. No in-vivo studies have
compared the influence of mode of patient registration on subsequent true accuracy.
Design: 7 modes of patient registration (anatomical
landmarks, 5 or 10 adhesive fiducials, bone-implanted fiducials (Stryker-Leibinger), 45 / 45 and 100
point surface matching) were compared. 30 patients
were involved in the study. Millimetric targets (bone
drill holes or deep 1mm titanium haemoclips) were
placed, then localized and saved at surgery. These
targets were then identified on post-operative volumetric CT fused with operative data sets.
Localisation errors of the targets were measured for
each registration on an optical image-guidance
system (StealthStation).
Results: Only implanted skull fiducial had a
statistically significant accuracy advantage (1.7 + / 7
0.7mm). All other registrations had similar accuracies (* 4.0 + / 7 1.7mm) except anatomical
landmarks, which were worse (4.8 + / 7 1.9mm).
Calculated accuracies (RMS) had no predictive value
for true (application) accuracies.

Conclusions: Care must be taken when using
image-guidance tools to consider error introduced
by registration. Skull-implanted fiducials should be
considered when high accuracy and reproducibility
are needed.

The bionic surgeon: initial experience with the
pathfinder robot
Sivakumar G, Smith S, Morgan P, et al Queen’s
Medical Centre, Nottingham, UK
Objective: To integrate the Pathfinder robot into
clinical neurosurgical use.
Design: Following successful laboratory accuracy
and safety tests, the Pathfinder robot has entered a
three stage clinical trial (with a initial research grant
of £218,000):
1.
2.
3.

Verification of accuracy in driving to planned
skin points immediately prior to surgery
Driving to planned points in a craniotomy
Robotic performance of a biopsy

We have completed stage 1 and are continuing on to
stages 2 and 3.
Subjects: With informed consent, patients undergoing stereotactic (Radionics CRW) or image guided
(Medtronic Stealth) surgery were marked up with
additional robot-specific fiducials prior to their
guidance CT scan. Robot trials were done in theatre
immediately prior to surgery.
Outcome measures: Success in the first stage of the
theatre trials was contingent upon:
1.
2.

Accuracy in reaching a pre-planned point on the
skin surface
Safe and reliable functioning of the robot in
theatre

Results: Pathfinder has been tested on 20 patients.
Initial problems with registration failure and unreachable targets have been overcome and the robot
routinely acquires its target with millimetre accuracy.
Conclusions: Pathfinder shows promise as a surgical tool, especially where a large number of targets
are required such as in gene or radiotherapy.

Treatment and outcome for suprasellar
arachnoid cysts
Crimmins DW, Pierre-Kahn A Hopital Necker Enfants
Malades, Paris, France
Objective: To determine the natural history, best
surgical treatment and intellectual outcome in
patients with suprasellar-prepontine arachnoid cysts
(SPACs).
Design: Clinical features, endocrine disturbances,
intellectual and developmental quotients (IQ/DQ)
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and imaging findings were recorded in patients with
SPACs. The success of different treatments were
compared
Subjects: 33 children (0 to 18, mean 4.6 years)
Outcome measures: Final IQ or DQ in relation to
age of presentation, cyst size and reduction, type of
surgery and presence of hydrocephalus.
Reduction of cyst size, resolution of hydrocephalus
and repeat surgery rate for each treatment modality
Results: Six of 9 patients with antenatal diagnoses of
SPAC needed surgery. The IQ/DQ distribution for
all patients with SPAC was the same as the normal
population. There was no correlation between IQ/
DQ and cyst size or age of presentation but IQ/DQ
was higher in those who did not require surgery,
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those without hydrocephalus and those diagnosed
antenatally. Reoperation was higher in patients who
had endoscopic ventriculocystostomy-VC (5/10)
than those who had ventriculocystocisternostomyVCC (4/16). Reduction in cyst size, resolution of
hydrocephalus and IQ/DQ was similar in both
groups. Endocrinopathy in 9 patients persisted
despite otherwise successful treatment.
Conclusions: Asymptomatic arachnoid cysts do not
need surgery even if there are endocrine disturbances. In the presence of hydrocephalus endoscopic
VCC is the treatment of choice. Open fenestration is
indicated in symptomatic patients without hydrocephalus. Shunts are indicated only where other
treatments have failed

