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Does it matter who clips the aneurysm?
B. A. Bell, E. J. Cunningham & S. Debar (Atkinson
Morley’s Hospital, London, UK)
Objectives: To determine the effect of the seniority of the
surgeon on outcome of a craniotomy to clip intracerebral
aneurysms.
Design: A 5-year retrospective study of patients undergoing surgery at Atkinson Morley’s Hospital from 1995 to
1999.
Subjects: Patients who had suffered an aneurysmal
subarachnoid haemorrhage and undergone a craniotomy to
clip an aneurysm where the seniority of operating surgeon
was recorded and 6-month follow up status was obtainable.
There were 269 patients who met the inclusion criteria, in
120 the primary surgeon was a consultant, in 59 a senior
registrar and in 90 a registrar. Patients were reasonably well
matched for age, aneurysm site, preoperative WFNS grade
and other known risk factors between the three primary
surgeon groups.
Outcome measures: Glasgow outcome scores at the time
of discharge from the neurosurgical unit and at 6 months
and 1 year postoperatively.
Results: At 6 months 82% of patients operated on by
registrars had made a good recovery, 85% of patients operated on by senior registrars, and 83% of patients operated
on by consultants. One year outcome data were available
for 263 patients and at 12 months 88% of patients operated on by registrars had made a good recovery, 88% of
patients operated on by senior registrars and 89% of
patients operated on by consultants.
Conclusions: In our unit the outcome of a craniotomy to
clip an aneurysm is the same whether the primary
operating surgeon is a consultant, a senior registrar or a
registrar.

The effect of the timing of operative intervention on
serial changes in haemostasis following
subarachnoid haemorrhage
Andrew W. McEvoy, Simona Buonamassa, HillaryWatt & Neil
D. Kitchen (The Institute of Neurology and the Department of
Surgical Neurology, The National Hospital for Neurology and
Neurosurgery, Queen Square, London, UK)
Background: The major cause of morbidity in patients
reaching hospital following subarachnoid haemorrhage
(SAH) is delayed ischaemic neurological de cit, the cause
and treatment of which has remained elusive. We hypothesize that following SAH there is an unde ned period of
increasing hypercoagulability, which if present would
predispose to ischaemic stroke. Previous studies from this
unit have demonstrated the development of an increasingly
hypercoagulable state in the  rst 28 days following SAH.
The present study aims to assess the affect of surgical
procedures (anaesthesia, aneurysm clipping and brain
retraction, and irrigation of the subarachnoid spaces) on

the development of this hypercoagulable state.
Methods: The thromboelastography coagulation analyser
(TEG) is a technique which measures the changes in whole
blood as it turns from a liquid to a gel form. This is a
prospective, observational study in 60 consecutive patients
with a primary diagnosis of SAH. TEG analysis was
performed, if possible at 4 time periods (<48 h, 4–5, 9–10
and 15–16 days) following the ictus depending on the day
of hospital admission, and on regular intervals during the
hospital stay. In 34 of these patients who underwent
surgery, blood samples were taken on induction, 1 hr 30
min intraoperatively and immediately postoperatively.
Results: The rate of change of clotting parameters with
time over the  rst 28 days from SAH were calculated for the
60 patients. Both the mean K and mean tMA are decreasing over time, by 2.06 seconds/day (p = 0.002) and 19.48
s/day (0.003), respectively.The mean angle is increasing by
0.56 degrees/day (p < 0.01) and MA is increasing by 0.80
mm/day (p < 0.01). Thus, these highly signi cant data
demonstrate that the patients are becoming increasingly
hypercoagulable over time (maximum 40 days) following
the haemorrhage, as measured by TEG variables. No
change was observed in the routine clotting tests INR and
APTR measured at the same time periods. The 34 operative patients were divided into three cohorts according to
the timing of surgery (1st, 2nd, 3rd week). Although there
were statistically signi cant differences in the coagulation
status of the patients undergoing surgery in each cohort,
surgery itself did not affect the underlying trend to hypercoagulation. Indeed most TEG markers showed a trend to
hypocoagulation in the immediate postoperative period.
Interpretation: The results of this preliminary work using
TEG suggest that a prolonged period of increasing hypercoagulability occurs following SAH. A state of increased
thrombogenicity may increase the risk of cerebral ischaemia and infarction by increasing the incidence of
micro-thrombotic events. The surgical treatment of
intracranial aneurysms during this time seems to have little
effect on this overall trend in haemostasis.

Management of delayed cerebral ischaemia in highrisk SAH patients: is intra-aortic balloon
counterpulsation better than Triple H?
D. A. Lang, G. Neil-Dwyer, A. A. Birch, I.Tatlow, R. Lamb &
D. A. Saunders (Wessex Neurological Centre, Southampton
University Hospitals Trust, Southampton, UK)
Objective: To determine whether intra-aortic balloon
counterpulsation (IABC) is better than standard treatment
(Triple H) in managing delayed cerebral ischaemia (DI)
after surgery for a ruptured intracranial aneurysm.
Design: Open, randomized.
Subjects: High-risk SAH patients admitted to the unit
aged 16–70 years without peripheral vascular disease.
Outcome measures: Glasgow Outcome Score (GOS)
and Short Form 36 (SF36) at 6 months.
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Results: Seventy-one patients were recruited.With respect to
age, sex, preoperative WFNS scores, and timing of operation
the groups were comparable. Overall, seven patients died,  ve
were severely disabled,  ve were moderately disabled and 54
made a good recovery. However, at 6 months there was no signi cant difference in outcome between the two groups (GOS
x2 = 2.13, p = 0.55, SF 36 t = 0.39, p = 0.70).
Conclusions: IABC has not been shown to improve
outcome in high-risk SAH patients when compared with
Triple H. However, the group as a whole fared better than
anticipated when compared with historical controls
because of additional physiological monitoring, intensive
postoperative 1–1 nursing and neurosurgical critical care.
IABC may be the treatment of choice in patients with
compromised cardiac function.
Cardiovascular bene ts of intra-aortic balloon
counterpulsation and Triple H therapy in the
treatment of cerebral vasospasm
A. A. Birch, D. Lang, R. Spann, R. Lamb, I.Tatlow & G. NeilDwyer (Wessex Neurological Centre, Southampton General
Hospital, Southampton, UK)
Objective:
To
compare
Intra-Aortic
Balloon
Counterpulsation (IABC) with Triple H treatment in
improving cerebral haemodynamics after sub-arachnoid
haemorrhage.
Design: Randomized trial with comparison of vascular
parameters in the two treatment groups.
Subjects: Sixty-six high-risk sub-arachnoid haemorrhage
patients were recruited. Exclusion criteria were: multiple
aneurysms that could not all be clipped at one operation,
age below 16 or over 70, pregnancy and patients with
peripheral vascular disease.
Outcome measures: The time course of several cardiovascular parameters including: cerebral blood  ow, arterial
blood pressure, intracranial pressure, central venous pressure and cardiac output.
Results: Cerebral blood  ow was not signi cantly different
between the two groups; mean values for cerebral blood
 ow remained normal, i.e. above predicted values,
throughout in both groups. Cerebral perfusion pressure
was signi cantly greater in the IABC group on the  rst 2
days of treatment, but there were no signi cant differences
on subsequent days. There were no signi cant differences
in intracranial pressure or central venous pressure. Cardiac
output was higher in the triple H group, but this did not
quite reach signi cance at the 95% con dence level.
Conclusions: Both treatments are effective at maintaining
cerebral blood  ow in the face of cerebral ischemia. IABC
is effective immediately; triple H therapy can take up to 48
h for a stable steady state to occur.

A prospective study of cerebral blood  ow changes
in patients undergoing surgical and endovascular
treatment for aneurysmal subarachnoid
haemorrhage
G. R. Critchley, E. J. Cunningham, A. G. Clifton & B. A. Bell
(Atkinson Morley’s Hospital, London, UK)
Objectives: To prospectively evaluate cerebral blood  ow
(CBF) changes in patients who undergo surgical and
endovascular treatment for aneurysmal subarachnoid
haemorrhage (SAH).
Design: Prospective cohort study of patients with SAH.
Xenon CT scanning was used to determine CBF changes
in 49 patients on the day before and after treatment and at

3 months follow-up.The occurrence of cerebral vasospasm,
presence of infarct, and hydrocephalus as well as Glasgow
Outcome Score at 3 months were determined.
Results: Thirty-three patients underwent clipping of
ruptured anterior circulation aneurysms and eight underwent coiling. Preclipping CBF was 39.0 ± 1.9 ml/100 g/
min (mean _ SEM), which improved (p = 0.04) to 42.4 ±
2.0 ml/100 g/min on the day following surgery. Pre coiling
CBF was 36.6 ± 2.8 ml/100 g/min and postcoiling CBF
was 37.6 ± 3.6 ml/100 g/min. At 3 months CBF had
returned to normal values in both groups. There was no
signi cant difference in outcome, CT infarct rate, hydrocephalus or cerebral vasospasm between the two groups.
Those surgical patients who had an improvement in CBF
post operatively did not have a signi cantly better outcome
than those with a reduction in CBF (80 vs 77% favourable
outcome).
Conclusions: Surgery allows an immediate increase in
CBF. This increase in CBF though does not appear to
in uence outcome measures.
The MRC Crash Trial—interim analysis of the  rst
1000 patients
J.Wasserberg, I. R. Roberts, R. Meshru & P. Edwards (Queen
Elizabeth Hospital, Birmingham UK.)
Objective:To determine the extent of completed follow up
data for randomized patients at two weeks post head injury.
Cross-tabulation of the Glasgow Outcome Score with data
on age, sex, Glasgow Coma Scale, CT data and time from
injury to administration of the trial drug in the MRC
CRASH trial.
Design: Early outcome forms are completed 14 days after
randomization and returned to the trial co-ordinating
centre. Data were entered onto a computerised database.
GOS scores were cross-tabulated with available data.
Subjects: The  rst 1000 patients randomized to receive
methyprednisolone or placebo via the intravenous route
following admission for a signi cant head injury.
Outcome measures: Total number of early outcome
forms received, number of patients with completed data for
each  eld and Glasgow outcome scale.
Results: 961 (96.1%) early outcome forms were available
for interim analysis. All forms had data on time since injury,
GCS on admission, pupillary reactivity, age and sex. Data
were incomplete for CT (performed or not performed) in
nine cases and for con rmation of use of a loading dose in
37/961 (3.85%) and length of maintenance dose (24 vs 48
h) in 97/961 (10%). Cross-tabulation of available data was
performed to assess reliability. Mortality at 14 days vs
admission GCS was 116.363 (32%) for severe head injury,
31/278 (19.2%) in moderate head injury and 20/320
(6.3%) for mild head injury. Male to female ratio was 3.5:1
overall, (748 vs 213). Mortality in males was 119/748
(15.9%) vs 48/213 922.5%) in females. Mortality vs age
was 21/250 (8.4%) in 16–24-year-olds, 28/219 (12.8%) in
25–34-year-olds and 118/492 (24%) in the 35 years and
above group. CT data were complete in 952/961 (99%) of
forms returned. 217/952 (22.7%) did not have a CT scan
performed at the time of admission. Time to randomization was 391/961 (40.6%) within 1 h of injury, 291/961
(30.2%) between 1 and 3 h and 279/961 (29%) at between
3 and 8 h from injury.
Conclusions: This interim analysis demonstrates a high
rate of data return at 14 days postinjury. The highest
rates of incomplete data were for con rmation that a loading dose of the trial drug was given and the duration of the
maintenance dose. Age and sex incidence, mortality vs
admission GCS and extent of CT correlate well with previ-
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ous studies. Available data for time to randomisation
demonstrate the feasibility of early administration of the trial
drug. Accurate and complete data follow up at 14
days are possible and are essential for the statistical validity
of the trial which has a recruitment target of 20,000 patients.
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Effect of hyperventilation on multimodality
monitoring and PET parameters in head injury
J. H. Hutchinson, A. K. Gupta, T. D. Fryer, P. G. Al-Rawi,
D. A. Chat eld, J. P. Coles, M.T. O’Connell, C. R. Kett-White,
P. S. Minhas, F. I. Aigbirhio, J. C. Clark, P. J. Kirkpatrick,
D. K. Menon & J. D. Pickard (Addenbrooke’s Hospital
Cambridge UK)
Objective: Hyperventilation to reduce intracranial pressure in head injury is controversial. We have previously
shown that hyperventilation increases the volume of
ischaemic brain on PET blood  ow scans.1 The objective
of this study was to investigate the effect of short-term
moderate hyperventilation using a combination of multimodality monitoring and PET.
Design: Multimodality monitoring study of intracranial
pressure (ICP), jugular venous oxygen saturation (SjvO2),
frontal microdialysis [extracellular glucose, lactate/pyruvate (L/P) ratio, glutamate; CMA catheters, Stockholm,
Sweden, perfused with Ringer’s solution at 0.3 m l/min, 20min sampling] and PET [cerebral blood  ow (CBF),
oxygen extraction fraction (OEF); GE Advance, General
Electric Medical Systems, USA] with regions of interest
(ROI) de ned by the location of the microdialysis
catheters. Monitoring was performed before and during
moderate (reduction PaCO2 approx 1 kPa), short-term
(max 60 min) hyperventilation.
Subjects: Thirteen ventilated patients with severe head
injury (m:f = 5, age mean 31 years range 17–51 years)
Outcome measures: ICP, SjvO2, CBF, OEF, glucose, L/P
ratio, glutamate.
Results: Hyperventilation resulted in signi cant changes
(mean pre-à per-hyperventilation; p < 0.05) in PaCO2
(4.92 à 4.08 kPa), SjvO2 (69 à 57%), ICP (17 à 14
mmHg), OEF (0.40 _ 0.50) and glucose (1.63 à 1.49
mM). There were no signi cant changes in the L/P ratio
(25 à 26) or glutamate (10 à 9.9 m M). In no patient did
the SjvO2 decrease < 55% decrease < 55% nor was the ROI
OEF > 70%.
Conclusions: Moderate short-term hyperventilation with
preservation of the SjvO2 above 55% resulted in an increase
in the ROI OEF, which was associated with a reduction in
glucose, but no increase in the L/P ratio or glutamate.
These  ndings suggest that hyperventilation is tolerated in
uncompromised brain (OEF < 70%), but do not exclude
the possibility that critical ischaemia may occur in other
areas. Targeting of catheters is required to determine the
changes in chemistry in critically hypo-perfused regions.
Reference
1 Menon DK, Minhas PS, Matthews JC, Downey SPMJ, Parry
DA, Kendall IV et al. Blood  ow decreases associated with
hyperventilation in head injury result in ischaemia. J Cereb
Blood Flow Metab 1999; 19;Suppl 1:S372.

Depressed skull fractures past and present
S. A. Al-Haddad & R. Kirollos (Walton Centre for Neurology
and Neurosurgery, Liverpool UK)
Background: Many changes and improvement have taken
place in the management of head-injured patients in the
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last 20 years. There have been few recent studies analysing the overall outcomes including early complications
in depressed skull fractures.1,2. The aim of our study
was therefore to examine the factors in uencing the
surgical outcome of patients with depressed skull fractures.
Methods: We reviewed case notes of 73 consecutive surgically treated depressed skull fractures during the period
from 1 January 1994 to 31 December 1998.
Results: Alleged assault was the most common cause of
depressed skull fractures followed by RTA. Postoperative
infection rate was 8.2%. More than 80% of patients
received prophylactic antibiotics. We failed to show any
statistically signi cant association between the use of
antibiotics and reduction of the rate of infection. However,
prevalence of infection was signi cantly associated with
brain contusion, low GCS score and dual tear (p < 0.05).
Prevalence of early posttraumatic epilepsy was 12.3%. No
patients received prophylactic anticonvulsants. There was
no signi cant association between dural tear and prevalence of posttraumatic epilepsy. Neurological complications were noted in 17.6% of cases. Mortality rate was
1.4%.
Conclusion: Paediatric populations have a better
outcome. Seven out of 10 patients in this series progressed
to full recovery. Use of prophylactic antibiotics did not
reduce the infection rate. The presence of dural tear was
not associated with an increased risk of posttraumatic
epilepsy.
References
1
2

Miller JD, Jennett B. Complications of depressed skull fractures. Lancet 1968;ii:991.
Braakman R. Depressed skull fracture: data, treatment, and
follow-up in 225 consecutive cases. J Neurol Neurosurg
Psychiatry 1972;32:395–402.

Safe neurosurgery: what should be the minimum
critical care capacity of a neurosurgical unit?
R. J. Nelson & E. Varian (Frenchay Hospital, Bristol
UK)
Objective: To determine the critical care requirements
(ITU and HDU) of a neurosurgical unit based on explicit
criteria.
Setting: A busy neurosurgical unit with 3350 annual
admissions serving a core population of 2.2 million.
Methods: Daily review over eight consecutive weeks
of ITU, HDU, general neurosurgical wards and operating theatre logs, supplementing reports from on-call
registrars, consultants and nursing staff, to identify
patients in each 24-h period ful lling the following criteria:
any surgery lasting more than 6 h and any intracranial
procedure  nishing after 22.00 hours in the previous 24 h: GCS < 12 for at least 4 h, GCS 13–14 with
airway impairments and/or clinical/radiological evidence
of critically raised ICP, invasive monitoring and/or inotropic
support and behavioural disturbance requiring 1:1 nursing.
Results: The mean daily number of neurosurgical patients
meeting the criteria was 8 (range 4–17). The mean daily
number of patients ful lling the criteria, but not in critical
care bed as 3 (range 1–9)
Conclusions: Safe neurosurgery recommends four
neurosurgical ITU beds per million population. This
study conforms that neurosurgical units should have
seven critical care beds per million population (4.5 beds
per 1000 admissions) to meet 90% of their peak daily
requirements.
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Is the NHS at the edge of chaos?
M. C. Papadopoulos, C. Hardwidge & B. A. Bell (Hurstwood
Park Neurological Centre, Sussex and Atkinson Morley’s
Hospital, London, UK)
Objective: Power laws are characteristic properties of
complex systems at the edge of chaos.1 We investigated the
problem of long NHS surgical waiting lists using
complexity theory.1
Design: Assessment of the goodness of  t of power laws to
in- and out-patient waiting times.
Subjects: Data for 1998–2001 for more than 20,000
patients were obtained from the Department of Health
website.Waiting times for Neurosurgery, Orthopaedics and
General Surgery for South Thames, Mid-Sussex,
Cambridge, Newcastle and Birmingham were used.
Outcome measures: Correlation coef cient (r) and
Pearson’s p value.
Results: Log-log plots revealed a power relationship
between frequency and quarter-to-quarter change in
waiting times. The power relation was highly signi cant for
both inpatients. (r = 2 0.96, p < 102 17) and outpatients (r
= 0.94, p < 102 16).
Conclusions: One interpretation of our  ndings is that,
over the last 3 years, the NHS has behaved as a complex
system at the edge of chaos. Since the waiting times appear
to conform to the same power relation regardless of surgical speciality and hospital location, they could be emergent
properties of the NHS and thus resistant to change.
Reference
1

Bak P. How nature works. New York: Springer-Verlag, 1996.

Intratumoural convection-enhanced delivery of
recombinant immunotoxin and transgene virus
vectors for treatment of glioblastoma multiforme
N. G. Rainov1 P. C. Warnke1, K. Kopitzki1, V. Hingorani2,
F. Weber3, T. Boulikas4 & F. H. Hochberg5 (1University of
Liverpool, Department of Neurological Science, Liverpool, UK,
2
Neurocrine Bioscience Inc., San Diego, CA3 Department of
Neurosurgery, H.-Heine-University Duesseldorf, Germany,
4
Regulon Inc., Palo Alto, CA, 5Masachusetts General Hospital,
Neurological Service and Harvard University Medical School,
Boston, MA, USA)
Objective: To investigate intratumoural bulk  ow infusionenhanced delivery of recombinant immunotoxin or virus vectors to human recurrent glioblastoma multiform (GBM).
Design: This open prospective Phase I study used the
fusion toxin IL4PE, which is composed of circularly
permuted interleukin-4 and a truncated form of
Pseudomonas exotoxin.The used adenovirus mutant dl1520
(ONYX015) lacks the E1B55K protein necessary for inactivation of human p53, and is able to selectively kill cancer
cells by oncolytic replication. Finally, a novel vector
consisting of a replication-incompetent Semliki Forest
virus (SFV) carrying the human IL12 gene was demonstrated to cause tumour selective apoptosis and in addition
to elicit a systemic antitumour immune response. These
biological preparations were infused intratumourally via
stereotactically placed catheters. Prior to infusion, the bulk
 ow in the interstitial space was quantitatively assessed by
CT according to a convection-diffusion model.
Subjects: There were 34 patients with recurrent GBM
treated in the last 2 years.
Outcome measures: Toxicity and biosafety of the treatment. Follow-up with clinical examination and neuroimaging (MRI).

Results: The highest IL4PE dose given was 9 mg/ml in
60 ml total infusion volume. ONYX015 was administered
in a total dose of 7.5 ´ 109 pfu, and SFV-IL12 in a total
dose of 1 ´ 1010 infectious particles. No systemic toxicity
of the above agents was apparent in any patient, and there
were no deaths attributable to the treatment.The occurring
treatment-related adverse effects were limited to the
CNS in the case of IL4PE. No neurological adverse effects
were encountered with the virus vectors, except for
headaches and  u-like symptoms for 24–36 h.
Gadolinium-enhanced MRI showed increased tumour
necrosis following treatment with any of the agents. The
area of contrast enhancement was frequently found to be
increased between the end of infusion and 4 weeks thereafter, while it typically decreased between weeks 8 and 32.
Metabolic imaging (PET) 4 weeks after infusion demonstrated unspeci cally increased metabolism in the infusion
areas, probably due to an in ammatory reaction with
macrophage in ltration. IL4PE or virus DNA was not
detected in the serum or peripheral lymphocytes of any
patient.
Conclusions: Immunotoxin and oncolytic viruses may be
safely administered to human brain tumours by intraparenchymal bulk  ow infusion. This application mode
allows administration of higher biological doses and is
more precise than the manual bolus injection used in early
gene therapy studies. Some preliminary ef cacy is seen in
patients with recurrent GBM, but remains to be validated
in randomized and controlled studies.
Operative technique: the extended transsphenoidal
skull base approach for the removal of suprasellar
craniopharyngiomas
N. R. Maartens,W. J. Elias, D. Ellegala & E. R. Laws (The
Radcliffe In rmary, Oxford UK and University of Virginia
Health Sciences Centre, Charlottesville, USA)
Introduction: The transsphenoidal approach is an effective means of accessing intrasellar lesions and those
extending into the suprasellar cistern. Suprasellar craniopharyngiomas and those extending into the third ventricle
have traditionally been approached via pterional, frontal
and transcallosal approaches. We relate our experience in
approaching such tumours with an extended transsphenoidal approach including removal of the posterior
planum and division of the superior intercavernous sinus.
A case series is presented with emphasis on operative
technique.
Materials and methods: There were 14 patients—seven
males and seven females. The mean age was 42.7 years
(range 17–66). Average tumour size was 26 mm (range
13–45) and 5/14 (36%) patients had undergone previous
transcranial surgery.
Results: Resection was deemed to be gross total in
11/14 (79%) and subtotal (> 95%) in 3/14 (21%). Three
procedures (21%) were complicated by meningitis (two
bacterial and one chemical). CSF rhinorrhoea was
observed in one patient requiring surgical repaire.
Immediate postoperative visual function worsened in 2/14
(14%), improved in 5/14 (35%) and was stable in the
remaining cases. Preoperatively 5/14 (21%) patients had
DI and surgery resulted in 2/14 (14%) new cases.
Postoperative hospitalization averaged 8 days (range 4–44
days).
Conclusions: The gross and radical subtotal resection of
craniopharyngiomas can be achieved through an extended
transsphenoidal skull base approach with a complication
rate comparable to more traditional approaches.

Proceedings

Br J Neurosurg Downloaded from informahealthcare.com by IBI Circulation - Ashley Publications Ltd on 09/28/10
For personal use only.

Tumour physiology and metabolism in low-grade
oligodendrogliomas: correlation with molecular
genetics
M. Jovadpour, C.Walker,T. Smith,Y. Machell, K. A. Joyce, S.
Vinjamuri,K. Kopitzki,D.DuPlessis,J. Broome & P.C.Warnke
(Walton Centre for Neurology and Neurosurgery, Liverpool
UK)
Objectives: To correlate tumour physiology with molecular genetics in low-grade oligodendrogliomas.
Design: Prospective, controlled, population-based study.
Subjects: Twenty-two patients with biopsy-proven lowgrade oligodendrogliomas/oligastrocytomas.
Outcome measures: Results of FDG-PET coincidence
imaging, Thallium-201 SPECT, H1MR-spectroscopy and
molecular genetic analysis of stereotactic biopsy samples.
Results: Twenty-two patients (13 males, nine females)
with median age 42.6 ± 7.1 years and median Karnofsky
score of 85 ± 7.4, were enrolled into the study. Eighteen of
the 22 patients showed clear losses of at least one locus on
chromosome 1p. Tumours showing the allelic losses in
chromosome 1 had a focally increased glucose utilization
with a mean ratio of 1.32 ± 0.18, compared with those
tumours which did not have losses on chromosome
1 (mean ratio 1.02 ± 0.1, p < 0.001). The same correlation
could be shown between losses on chromosome 1 and
MR-spectroscopy both as to the choline ratios (1.74 ± 0.3
versus 0.98 ± 0.17) and the myoinositol ratios (2.84 ± 0.4
versus 1.3 ± 0.012, p > 0.001). Also increased blood
volume could be shown representing angiogenesis.
Tumours showing allelic losses had a medium blood
volume of 0.112 ± 0.031 ml/g as compares to 0.04 ± 0.112
in those tumours that did not have speci c chromosomal
losses (p > 0.01).
Conclusions: This study shows a correlation between
speci c allelic losses of chromosome 1p and features of
hypermetabolism as determined by PET and MR-spectroscopy in low-grade oligodendrogliomas. These  ndings
raise the possibility that oligodendrogliomas, which are
histologically characterised as WHO grade II, may be sensitive to PCV chemotherapy.

Can gliomas be graded using multimodality MRI?
D. C. Macarthur, P. S. Morgan,A. L. Martell, P. O. Byrne & A.
R. Moody (Queen’s Medical Centre, Nottingham, UK)
Objective: To determine the feasibility of conducting
preoperative Multimodality MRI studies in patients with
gliomas and to assess the relative utility of the information
from MR spectroscopy, diffusion MRI and perfusion MRI.
Design: Prospective study using Multivoxel proton spectroscopy, Tensor diffusion imaging and perfusion MRI (by
T1  rst pass bolus tracking) all in a clinical 1.5T scanner.
Subjects: Twenty-six patients with presumed glioma in
whom surgery to con rm tissue diagnosis was planned,
(September 2000–May 2001)
Outcome measures: Patient tolerance and technical
success rates. Potential for non-invasive tumour grading.
Results: Scan sessions typically lasted 45 min, were well
tolerated and almost all technically successful (23/25
Spectroscopy, 24/26 Perfusion studies, 26/26 Diffusion
studies). Perfusion data seem the most promising in
predicting tumour grade preoperatively. Analysis of relative
cerebral blood volume (rCBV) maps, in particular the ratio
of the maximal value of rCBV in the tumour to a corresponding region in contralateral brain, showed that this
ratio was signi cantly higher in 17 high grade (4.50 ± 2.35)
than in 7 low grade (1.28 ± 0.49) tumours.
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Conclusions: Perfusion MRI can give a strong indication
of the grade of a glioma and, particularly in combination
with other advanced MR techniques, which may be
performed in the same scan session, may have a role in the
non-invasive diagnosis of brain tumours.
Treatment of gelastic epilepsy caused by
hypothalamic hamartomas with interstitial
stereotactic radiosurgery
P. C.Warnke, D.W. Chadwick, B.Tedman, R. Schulze-Bonhage,
N. Rainov & O. B. Ostertag (University of Liverpool, UK)
Objective: Hypothalamic hamartomas are often associated with refractory gelastic epilepsy. Whereas microsurgical removal does result in a signi cant percentage of
seizure free outcomes, it is also associated with considerable morbidity. Anecdotal reports have shown that stereotactic radiosurgery is effective in rendering patients
seizure-free using the gamma knife; furthermore, there are
reports showing the ef cacy of radio frequency coagulation
of hamartomas after previous depth electrode recording.
Following our results in epileptogenic low-grade gliomas
treated with interstitial radiosurgery, and in view of the
ideal dosimetric characteristics of iodine-125 interstitial
radiosurgery, i.e. higher central doses and steeper dose
gradients into the periphery thus sparing normal brain
from the radiosurgical penumbra, we prospectively evaluated the ef cacy of interstitial stereotactic radiosurgery for
the treatment of epileptogenic hypothalamic hamartomas.
Subjects: Seven patients with long-standing gelastic
epilepsy refractory to medication who where enrolled into
the study. Median duration of epilepsy was 7.8 years. Two
adults and  ve children where treated. The mean age was
30.3 7.2 ± years. The ratio (f/m) was 5/2. All patients
underwent high-resolution MRI, FDG-PET, TomarevilSPECT and MR spectroscopy. All patients then undersent
a stereotactic biopsy to establish a de nitive histological
diagnosis. If the intraoperative neuropathology proved a
hamartoma, a depth electrode with eight contacts was
inserted stereotactically into the hamartoma and patients
underwent telemetry until several seizures were recorded.
Patients then underwent interstitial stereotactic radiosurgery using the iodine-125 with a reference dose of 60
Gy to the margin of the hamartoma, resulting in central
doses of > 200 Gy. The dose rate was 10 cGy and seeds
were implanted temporarily.
Outcome measures: Engel classi cation
Results: After a median follow-up of 12.3 ± 4.8 months,
 ve of the seven patients are seizure free (Engel class I), one
patient is Engel class II and one patient has only a followup of 4 weeks.The median time from the stereotactic radiosurgery till the cessation of seizures was 4.9 ± 3.9 months
in those patients in Engel class I. The three-dimensional
dosimetry revealed an excellent coverage of the hamartoma
with the reference dose, resulting in dose volume
histograms superior to external beam stereotactic radiosurgery due to the energy characteristics of iodine-125.
There was no endocrinological or neuropsychological
morbidity associated with the interstitial radiosurgery. Two
patients had to be excluded from the protocol as one
patient had, in the interictal SPECT scan, clearly a
temporolateral focus as well and one other patient proved
to have a low-grade  brillary astrocytoma.
Conclusion: The radiobiological characteristics of interstitial radiosurgery make it an ideal choice for the treatment
of benign lesions of the brain, where high doses are necessary in the sparing of critical neighbouring structures, is
crucial.
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The in uence of hair shave in infection rate in
neurosurgery. A prospective study
K. Tang, J. S. Yeh & S. Sgouros (Birmingham Children’s
Hospital, UK)
Objective: To investigate whether no hair shave in neurosurgical operation carries increased infection rate.
Materials and methods: Taking advantage of different
practices among neurosurgeons in a single institution, we
embarked upon a prospective non-randomized study of
100 consecutive neurosurgical procedures, involving 90
paediatric patients aged 7 days to 16.8 years. The patients
were split into two groups (‘hair shave’ and ‘no hair shave’).
The difference in wound complication, positive microbiology on wound culture swabs and wound infection rates
were analysed. Other factors considered were the cleansing
solution, prophylactic antibiotic regime, duration of operation, surgeon’s experience and patient’s age.
Results: The only complications observed were four incidences of wound dehiscence (two in the ‘hair shave’ and
two in the ‘non-hair shave’ group) and three shunt infections (two in the ‘hair shave’ and one in the ‘non-hair shave’
group). We did not  nd any signi cant difference between
the two arms for any of the factors assessed. Age was a
signi cant factor in shunt infection as all shunt infections
were seen in patients aged less than 6 months regardless of
hair shave (p = 0.024, Fisher’s exact test).
Conclusions: This study con rms our clinical experience
that no hair shave is a good alternative to the traditional
hair shaving method, allowing patients to enjoy the psychological bene ts of undisturbed body image, while recovering from major surgery.

Serial magnetic resonance neurography (MRN) of
sciatic nerve after experimental crush injury and
correlation with recovery of function
S.A. Cudlip, F.A. Howe, J. R. Grif ths & B.A. Bell (Atkinson
Morley’s Hospital, London UK)
Introduction: In recent years, novel MRI protocols have
been developed that allow selective imaging of peripheral
nerve. These techniques have been widely applied with
little knowledge of the signi cance of signal change seen in
damaged nerve, and the sequence of events after nerve
injury. Using a laboratory model the sequence of MRI
changes and functional recovery were monitored over 70
days after crush injury.
Methods: The rat sciatic nerve crush model was utilized.
Multi-slice contiguous coronal fat-suppressed spin-echo
images were acquire at 3, 7, 13, 30 and 70 days postinjury. A
4.7T Varian INOVA with a single turn 50 mm inductively
coupled surface coil was used. TR = 1150 ms TE = 25, 40,
60 and 80 ms, 1-mm slice thickness, 80 _ 60 mm FOV with
256 ´ 128 voxels. T2 maps calculated for each slice were
combined using maximum intensity projection (MIP) to
produce a neurographic image of injured and normal sciatic
nerves. Walking track analysis was performed at the same
intervals.
Results: MRN revealed a mean T2 of normal sciatic nerve
of 36 ms (SD 1.2). Crushed nerves demonstrated a
sequence of changes in signal intensity which were
maximum at 14 days with a mean T2 of 64 ms (SD 5.2),
then falling to a T2 of 48.41 ms (SD 1.8) at 30 days and T2
of 39.88 (SD 1.10 ms) at 70 days. Sham operated nerves
had a short and non-sustained rise in signal at 7 days.
Walking track analysis revealed maximum de cit immediately after injury, with an improvement in function
approaching that of controls at 30 days.

Conclusions: This study demonstrates that quantitative
assessment of nerve signal using MRN allows the sequence
of events following nerve crush injury to be followed in
vivo, and that a return towards normal signal correlates
with functional improvement. Assessment of peripheral
nerve injury in patients using this technique has the potential to con rm acute nerve injury, and monitor the recovery
process.
Theatre time utilization in neurosurgery
R.V. Iyer,A. M. Likhith, S. Perera, J. Mclean & C. H. G. Davis
(Royal Preston Hospital, UK)
Introduction: Neurosurgeons spend a working lifetime
operating, but there have so far been no studies looking at
how operating theatre times are utilized.
Objectives: (a) To study the utilization of theatre time
in a neurosurgical set up including the actual operating
hours and areas of wastage. (b) To quantify average operating and anaesthetic times for standard neurosurgical
operations
Design: A retrospective analysis of various times involved
in a neurosurgical operating theatre for over 800 patients
undergoing elective neurosurgical operations during a 16month period. The data were retrieved from a computerized theatre database and analysed statistically.
Results: As a whole, the operating time was found to be
56% and anaesthetic time 15% of the actual time worked.
Avoidable delays included delay in induction (6%), transfer
time from wards (7%) and time delay between cases (3%).
Patients spent an additional 13% of the time in theatre
being prepared and in recovery. Theatre  nish times were
variable, but on the whole sessions overran by 13%.
Average operating times for various standard neurosurgical
operations were also calculated.
Conclusions: This study shows that in an established
neurosurgical centre the actual operating time is only half
of the total time spent in theatre. There are various areas
identi ed for improvement with regards to wastage of allocated time. Appropriate measures taken based on this can
improve patient turnover and decrease cancellations.
Average operating and anaesthetic times for standard
procedures would be helpful in better time management
and resource planning.

Atypical teratoid/rhabdoid tumours of the CNS
G. Spink & G. Chandler (King’s College Hospital, London
UK)
Objective: To review the presentation, radiological  ndings, disease progression and current treatment strategies
of atypical teratoid/rhabdoid tumours off the CNS.
Design: A review was made of all patients who attended
King’s College Hospital with a histopathological diagnosis1
of atypical teratoid/rhabdoid tumours of the CNS, between
1998 and 2001.
Subjects: There were three patients aged 2–3 years,
admitted to King’s College Hospital between 1998 and
2001, who met the above criteria.
Outcome measures: Presenting symptoms, radiological
 ndings, survival time and treatment given.2
Results: The main presenting symptoms were due to mass
effect (either raised ICP for cranial tumours, or cord
compression for spinal lesions). The duration of symptoms
ranged from 2 weeks to 4 months. The radiological  ndings were of enhancing mass lesions with cystic areas, often
with evidence of multifocal disease. The survival time
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ranged from 1 to 11 months. Treatment strategies included
surgery, VAC chemotherapy and cranio-spinal irradiation.
Conclusions: This rare tumour of the CNS has a very
poor prognosis. In this series aggressive treatment, when
possible, has provided up to 8 months remission, before
disease progression occurred.
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Improvement in patient documentation using a
hand-held computerized database of referrals
I. D. Kamaly-Asi & N.T. Gurusinghe (Royal Preston Hospital,
UK)
Objectives: The General Medical Council’s publication
‘Good Medical Practice’ sets standards for medical record
keeping.1 For many years in our department a hand-written
record of referrals has been maintained in a diary format.
This has assisted in dealing with litigation and complaints
relating to referrals. We wished to see if the introduction of
a computerized referral database would improve the ef cacy and safety of the service.
Design and subjects: A proforma for a database was
constructed on a Hewlett Packard Journada 690 hand-held
personal computer running Windows CE(r) Version 3.0
operating system using Syware’s Visual CE(r) program. The
system was utilized for 1 month and compared with the
hand-written record from the previous month for
completeness of information.
Outcome measures: Quality of information was
compared in seven categories: documentation of time of
referral; referring Doctor; referring Consultant in charge of
the patient; Glasgow Coma Scale; breakdown of Glasgow
Coma Scale; pupil examination; and documentation of
discussion of the patient with a Consultant Neurosurgeon.
The results were analysed using Fisher’s exact test.
Results: 114 referrals were documented on the computerized database compared with 83 in the hand-written.
Information in all six categories was signi cantly better
documented using the computerised system (p values of <
0.0002 at most for all seven categories).
Conclusions: Computers are becoming more prominent
in all aspects of medical care. We feel that the computerization of our referral database has made documentation
more complete. In addition, the database provides a
portable record of referrals with the information readily
available to the on call Registrar. As a consequence,
handover of patients has been simpli ed and documentation of further information and follow-up advice regarding
patients is also more complete. The data are also easily
accessible and reproducible for clinical governance
purposes and for dealing with queries and complaints.
Reference
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Cranioplasties: a 10-year experience
J. C. D. Leach, A. Chakraborty & N. Kitchen (National
Hospital for Neurology & Neurosurgery, London UK)
Objective: To determine the cranioplasty complication
rate and type, and identify risk factors for complications.
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Design: Review of case notes.
Subjects: 125 cranioplasties performed between 1991 and
2000.
Outcome measures: Documented reason for initial bone
 ap removal, time interval to cranioplasty, type of cranioplasty, use of antibiotics, seniority of surgeon and nature of
any complications.
Results: The total complication rate following cranioplasty
was 23%, which included an overall infection rate of 12%.
Other complications included poor cosmesis (3%) and
wound breakdown (3%).The complication rate for acrylic,
titanium and bone cranioplasties was 25, 24 and 15%,
respectively. For cases where the surgeon was identi ed, the
rate was 17.4% when a consultant performed the operation
and 21% for a trainee. Cranioplasties with subsequent
complications were performed after a longer time interval
from  ap removal than those without.The reason for initial
bone  ap removal affected cranioplasty complication rate:
infection (29.6%), tumour in ltration (26.7%) and raised
ICP (20%).
Conclusions: The complication rate for cranioplasties is
high. Appropriate consent for the procedure needs to be
obtained by the surgeon in the light of these results.
Identi cation of factors leading to higher rates of complication may help to reduce this morbidity.

Troponin 1 (TnI) and brain natriuretic peptide
(BNP) in subarachnoid haemorrhage (SaH)
K. Adegoke, J. Cooke, R. Sherwood, S. Hussein, A Strong & A.
Watts (King’s College Hospital, London UK)
Objective: Subarachnoid haemorrhage (SaH) may be
associated with myocardial ischaemia.Troponin (TnI) is an
indicator of myocardial infarction (AMI). Brain natriuretic
peptide (BNP) is a novel plasma marker of myocardial
dysfunction. 1 The aim of this study was to determine if TnI
and BNP are elevated in patients with SaH.
Design: Patients with SaH who presented within 24 h of
the ictus were recruited. Blood was taken for TnI, BNP and
S100, and 12-lead ECGs were performed at presentation,
24 h and 7 days. Patients were subgrouped by Hunt & Hess
clinical grade at presentation.
Subjects: Twelve patients were recruited and subgrouped
to (A) Grade 1 (n = 4) and (B) Grade 3/4 (n = 8).
Outcome measures: TnI, BNP and S100 were compared
in the two groups of patients. (Values are expressed as mean
± SEM). ECGs were performed to determine if ischaemic
changes were present in patients with biochemical evidence
of AMI.
Results: S100 (normal < 0.2 m /l) was raised at presentation in group B patients (0.8 ± 0.29 m /l), but not group A
(0.12 ± 0.01 m /l), p = 0.004 and remained greater during
the study period, p = 0.002. TnI (normal < 0.2 m /l) was
normal in all group A and elevated in 3/8 group B patients,
but did not reach signi cance, p = 0.12. One patient had
TnI levels consistent with AMI. This patient has nonspeci c ECG changes. BNP was correlated to TnI in group
B patients (r = 0.58, 95% CI 0.17–0.82).
Conclusions: S100 levels correlate with the clinical grade
of SAH. TnI is more frequently raised in high grade SAH
and may detect myocardial ischaemia in patients with nonspeci c ECG changes.
Reference
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A prospective multicentre evaluation of a novel
cervical disc replacement
A. H. T. Casey, J. D. Lafuente, A. Singh,W. J. S. Aston & V.
Bryan (National Hospital Neurology and Neurosurgery,
London UK)

Spinal meningiomas. Surgical results of 152
consecutive cases
J. D. Lafuente, P. Goetz, M. Galloway, P. Scaravilli, A. T. H.
Casey & A. Crockard (National Hospital for Neurology and
Neurosurgery London UK)

Objective: To evaluate a new cervical disc replacement in
the treatment of degenerative disc disease.
Design: A prospective multi-centre European study
involving units in Leuven, Bordeaux, Rome, Erlangen,
Gothenberg and London.
Subjects: Sixty-three patients with single level spondylotic
degenerative disease at the cervical spine. between the
levels of C3–4 and C6–7 causing objective neurological
problems.
Outcome measures: American AAOS-NASS cervical
spine outcome scale. MODEMS (Musculoskeletal
Outcomes Data Evaluation and Management System) Preand postoperatively, at 6 weeks, 3 months, 6 months, 12
months and 24 months.
Results: Sixty-three patients, (23 were male and 37
female); age range between 27 and 71 years; 57 presented
with symptoms of radiculopathy and six were myelopathic
with differing primary aetiology. Duration of patients
symptoms range between 6 weeks to more than 2 years. Out
of the 63 cases there were: 9 patients operated at the level
of C3–4, three at the level of C4–5, 29 at the level C5–6 and
31 at the level of C6–7. 11 patients had follow up for 1 year,
28 for 6 months, 42 for 3 months and 53 for 6 weeks.
Conclusions: The short-term results indicate that this is a
safe procedure, which maintains the motion segment. The
operative result compare favourably with historical cohorts
using the traditional Cloward’s or Smith & Robertson
procedures.

Objective: To evaluate the surgical results of 152 consecutive cases of spinal meningiomas
Design: A retrospective analysis over the last 25 years at
the National Hospital for Neurology and Neurosurgery.
Subjects: Data from 152 cases were obtained using the
pathology reports and a proforma. The following features
were analysed: age, sex, tumour size, location and surgical
approach. Progesterone and oestrogen receptors were also
studied using inmunocytochemistry.
Outcome measures: Statistical analysis using parametric
and non-parametric methods with a signi cance accepted
at p < 0.05. Recurrence rate and survival were analysed
using the Kapian–Meier technique and the log rank test
was used for progesterone.
Results: 152 cases were found of which 124 were female
and 24 male. The median age was 58 years ranking from
25 to 93. Of the cases identi ed, 52 cervical (34%),
including 17 foramen magnum, 90 were thoracic (60%)
and nine were lumbo-sacral (6%). There were 13 recurrences at the same site and 6 recurrences at a different site.
In seven cases there was concurrent tumour found, mainly
neuro broma. There was a 3.25 mortality mainly from the
cranio-cervical tumours and there was a 12.8% morbidity.
Conclusion: This is the largest single centre spinal meningioma study reported. This study provides a useful framework for the surgeon to counsel patients and base rationale
treatment of this condition.

Use of the SF36 to measure outcome in patients
undergoing surgery for cervical spondylotic
myelopathy
R. J. Laing, M. Latimer, P. J. Hutchison & H. M. Seeley
(Addenbrooke’s Hospital, Cambridge, UK)
Objective: To establish the role of the Short Form 36 as
an objective measure of clinical outcome in patients undergoing surgery for cervical spondylotic myelopathy (CSM).
For an outcome measure to be useful it must be responsive, valid and practical.
Design: Prospective observational study
Subjects: Seventy patients with MRI proven cervical cord
compression and symptomatic cervical myelopathy treated
by surgical decompression.
Outcome measures: Clinical outcome was measured
pre- and 3 months postoperation in all patients with objective validated patient completed measures. These were the
SF 36, neck disability index, myelopathy disability index
and an analogue score for neck pain. SF 36 scores were
compared with age matched control data. Twelve-month
postoperative data are available in a proportion of the
cohort.
Results: Myelopathic patients have preoperative scores
which are worse than age-matched population controls.
Comparing pre- and postoperative SF36 scores (e.g. physical functioning) 64% improve, 23% no change and 14%
of patients continue to deteriorate (Wilcoxon p < 0.0001).
These changes are replicated in other domains of the SF36
and by the other measures of outcome.
Conclusions: The SF36 is responsive, valid, and practical.
Its use for determining outcome in the surgical treatment
of CSM is recommended.

Cranio-vertebral instability in Down’s syndrome
D. N. P. Thompson, A. Nader-Sepathi, R. D. Hayward,
A. Casey and H. A. Crockard (Great Ormond Street Hospital,
London, UK)
Objective: To audit the treatment of symptomatic atlantoaxial instability and to assess the surgical anatomy of the
occipito-atlanto-axial complex in Down’s syndrome and to
highlight the management dif culties associated with this
group of patients.
Methods: A retrospective analysis of the surgical management of children with Down’s syndrome and symptomatic
cranio-vertebral instability who underwent stabilization
procedures in our unit. Their clinical histories, radiological
investigations and details of all operative interventions, as
well as their outcomes were reviewed.
Results: Ten children with Down’s syndrome (aged
2–14 years) were treated for symptomatic atlanto-axial
instability. Acute spinal cord injury was the mode of presentation in  ve cases. Other presenting symptoms included
progressive myelopathy (three) and neck pain or stiffness
(two). The atlanto-dental interval ranged from 6 to 8 mm.
Median neural canal width at the C1 level was 8 mm (6–11
mm). In eight patients there was an os odontoideum. In one
patient there was translation of the odontoid process and coexistent occipito-atlantal instability was also identi ed in
one case. Twenty-one operations were performed in the 10
patients. A transoral procedure was required in three. Seven
had successful fusion at their  rst operation. Spinal instrumentation either primarily or as a salvage procedure has
been associated with improved rates of success. Four of
the  ve patients with acute cord injury made signi cant
functional recovery and were left with mild to moderate
disability.
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Conclusions: Additional bony abnormalities at the
cranio-vertebral junction are common in Down’s
syndrome children and are important to identify in
management planning. Fusion failure rates are high and
multiple surgical procedures are required in some cases. A
more aggressive approach to internal  xation may be
warranted in this population. Good neurological recovery
can be anticipated for symptomatic cases once adequate
fusion has been achieved.
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Day case open lumbar discectomy
U. P. Devkota & P. Bista (Kathmandu University, Nepal)
Objective: To analyse the outcome of day case minimally
invasive open lumbar discectomy.
Design: Analysis of all the consecutive patients operated
on for lumbar disc prolapse from September 1995 to
September 2000.
Subjects: Out of a total of 411 patients who had undergone lumbar disc surgery, 381 with single level unilateral
disc prolapse operated on with a technique similar to
William’s microlumbar discectomy,1 but without the use of
microscope were analysed.
Outcome measures: Hudgin’s outcome criteria at 3 and
6 month postoperatively.2
Results: There were 585 (223) male and 42% (158)
female with 905 (343) aged between the second and
 fth decades. IN 98.4% (375) cases the disc was either at
L4/L5 or L5/S1 level and the remaining six had at a
higher level. 227 (72.7%) patients were ambulant and
discharged within 24 h, 89 (23.3%) within 48 h and
four with intra-operative dural injury and  ve with super cial wound infection were discharged within 2 weeks of
surgery. Six patients with discitis had more than 6 weeks
hospital stay. At 3 months follow-up 85.6% (326) had
excellent; 12.9% (49) had good and 1.5% (six) had fair
results. At 6 months 94.5% (360) had excellent, 4% (15)
had good and 1.5% (six) had fair result in terms of
Hudgin’s criteria.
Conclusion: The majority (72%) of unilateral lumbar
disc prolapses are suitable for day case surgery. The result
of minimally invasive open lumbar discectomy compares
favourably with the standard microlumbar discectomy.
References
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Spinal epidural abscess: a management challenge
S. M. Joshi, T. Nunn, J. Martin & W. Taylor (Morriston
Hospital, Swansea,Wales, UK)
Objective: To highlight the management challenge of this
elusive rare disease.
Methods: A retrospective study off non-tuberculous spinal
epidural abscesses (SEA) in Southern General Hospital,
Glasgow and Morriston Hospital, Swansea, from 1990 to
2000.
Results: Twenty-eight patients (16 females, 12 males)
were identi ed. Age ranged from 24 to 85 years (mean:
61.46).Twenty-seven patients had localized back/neck pain.
Twelve were apyrexial. Nineteen demonstrated neurological
de cit. Eleven patients had some degree of immunosuppression. All patients had raised in ammatory markers and
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gadolinium-enhanced Magnetic resonance imaging (MRI)
was diagnostic in 25. Bony involvement was present in ten.
The most commonly identi ed organism was Staphylococcus
aureus. All underwent surgical decompression of which 10
required stabilisation. All patients received a minimum of 4
weeks’ appropriate antibiotics. Two died, three lacked
sphincter control and  ve had a motor de cit at the end of 1
year.
Conclusions: Fever is not mandatory for the diagnosis of
SEA. Patients with localized back/neck pain and raised
in ammatory markers need urgent MRI. Early diagnosis
and speci c therapy are the most important factors for a
good outcome.

Are paediatric high grade astrocytomas increasing?
M. Murphy, R. Houghton-Clemmey, P. R. Wilkins & S. R.
Stapleton (Atkinson Morley’s Hospital, London, UK)
Objective: To investigate the perceived recent local
increase in high grade tumours occuring in the paediatric
population.
Design: Retrospective, observational study of all intrinsic
brain tumours in patients less than 16 years. Evaluation of
demographic features of this population. Examination of
histopathological features of these tumours including Ki 67
staining positivity.
Subjects: All patients less than 16 years with  rst presentation of biopsy proven astrocytoma of WHO grade 3 or 4,
presenting to this unit between January 1990 and the
present day.
Outcome measures: (a) Incidence rates of higher grade
lesions per year. (b) Histopathological features of these
paediatric lesions. (c) The Ki 67 positivity of these lesions.
Results: Between 1990 and 1995 there was a total of  ve
high grade lesions, compared to 27 cases between 1995 and
the present day.The ratio of supra- to infra-tentorial lesions
is 7:1. Microscopically, these tumours display the aggressive features normally seen in adult high grade astrocytomas. Ki 67 staining has been used as an indicator of the
malignant potential of these tumours. During the period of
observation the unit has had a stable referral pattern and a
single pathologist has examined all of the specimens
relating to this 12-year period.
Conclusions: A noticeable increase in paediatric high
grade astrocytic tumours has been observed since 1995.
High grade lesions currently account for 30% of the paediatric astrocytic tumours diagnosed at this Institution. Prior
to 1995 they constituted approximately 12%. Aetiological
factors are dif cult to isolate but we propose some environmental and demographic factors which may be contributory.

An audit of stereotactic and freehand biopsy
D. C. Macarthur, M.Tsegaye & P. O. Byrne (Queen’s Medical
Centre, Nottingham, UK)
Objective: To assess the diagnostic and complication rates
of stereotactic and freehand burr hole biopsy.
Design: Retrospective analysis of operation logs and case
notes.
Subjects: All patients undergoing a frame-based stereotactic or freehand biopsy of a suspected brain tumour in
this neurosurgical unit between 1 January 1997 and 31
December 1999.
Outcome measures: Achievement of de nitive histological diagnosis. Documented neurological deterioration
postoperatively. Mortality rates.
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Results: Details could be ascertained for 249 procedures,
215 stereotactic and 34 freehand. Histological diagnosis of
tumour/bacteriological con rmation of abscess was
achieved stereotactically in 195/215 cases (90.7% diagnostic rate) and by freehand biopsy in 27/34 cases
(79.4% diagnostic rate). Post operative deterioration rates
were 6.4% for stereotactic procedures and 15.2% for freehand ones. These differences were not signi cant however
at the p < 0.05 level.The number of biopsy targets does not
appear to in uence either diagnostic rate or postoperative
deterioration. The further clinical progress of the 20
patients with undiagnostic stereotactic biopsies is discussed. Mortality at 1 week following stereotactic biopsy
was 1.9%.
Conclusion: Stereotactic biopsy is associated with higher
rates of tissue diagnosis and lower rates of postoperative
deterioration than freehand burr hole biopsy. Our nondiagnostic, complication and mortality rates are all higher
than the majority of large published series, but we feel they
re ect real practice in this country at present.

Occurrence of acute hydrocephalus on initial CT
scans of patients with acute subarachnoid
haemorrhage and its clinical signi cance
V. Petrik1, A. R. Aspoas & S. Chawda (Oldchurch Hospital,
Romford, UK)
Objective: Acute hydrocephalus following acute SAH is
reported in up to 67% depending on de ning criteria. The
majority of authors used only one CT measure in contrast
our objective was to assess multiple CT measures and to
determine their clinical signi cance.
Design: Comparison of 10 different observed and previously reported features characterizing normal CT scans1,2
and their relationship to clinical state.
Subjects: Thirty- ve initial scans of patients (14 males, 21
females, average age 47 years, range 25–60) who suffered
acute SAH were assessed. Inclusion criteria: acute SAH
con rmed by CT. Exclusion criteria: patients older than 60
years and intracerebral haematoma.
Outcome measures: Scoring system quantifying appearance of CT, and its relationship to initial WFNS grade and
clinical state (GOS) on discharge.
Results: 10 CT scan measures, including width of 3rd and
4th ventricles. Huckman number, two frontal horns, cella
media, ventricular and bicaudate indexes, Evan’s ratio and
temporal horn size were measured. CT scans scored one
point for each abnormal reading. All 35 patients scored on
initial CT scans (average 4 points, range 1–7) suggesting
abnormal CSF pathways. However, relationship of these
parameters to clinical state either at the time of scanning or
on discharge was not statistically signi cant (Wilcoxon nonpaired two sample test), apart from cella media index
and group of patient with initial WFNS grade of 4 and 5
(p < 0.05).
Conclusions: Employment of multiple CT parameters
suggested abnormal CSF pathways in all subjects.
However, their clinical relevance is not clear. Further tests
to assess hydrocephalus in poor grade patients may be justi ed.
References
1 Meese W. CT evaluation of the CSF spaces of healthy persons.
Neuroradiology 1980;19:131–6.
2 Vassilouthis J.Ventricular dilatation and communicating hydrocephalus following spontaneous subarachnoid hemorrhage. J
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Introducing the  rst integrated care pathway in
neurosurgery: anterior cervical discectomy and
fusion
A. M. Likhith, N.T. Gurusinghe & J. McLean (Royal Preston
Hospital, UK)
Objective: An Integrated Care Pathway (ICP) is a predetermined structured multidisciplinary plan of care
for patients with a speci c clinical condition, detailing
the essential steps for an entire episode, the expected
clinical course and the outcome of care. This system is
intended to reduce the widespread variation in clinical
practice, incorporate evidence-based practices, introduce
agreed protocols into patient care and enhance the concept of best practice within a multidisciplinary team.
The aim of the study is to outline the development
and implementation of an ICP for anterior cervical discectomy, and to evaluate its effectiveness and impact on
patient care.
Materials and methods: The ICP was developed by
discussion with all the members of the multidisciplinary
team incorporating the existing practice in the Department
of Neurosurgery.
Result: Twenty-seven clinical episodes have been
completed over a 6-month period to provide the experience
up to date. The system was analysed and assessed prospectively by the authors. Ninety-three per cent of (n = 25)
cases completed the pathway in the predetermined plan,
reducing the variation in practice across the department.
Sixty-eight per cent of all the sections were fully completed
and 16% were partially completed indicating the compliance among its users. Fourteen variances (i.e. deviations
from the expected clinical course) were recorded in the
study in eight patients.
Conclusion: Although they are in an early phase integrated care pathways are proving to be an effective way of
delivering health care by reducing wide variations in clinical practice and enhancing the concept of best practice.
This system proves to be user-friendly and can effectively
reduce duplication of tasks. Variances in patient care can
occur for a variety of reasons and, far from representing
failures these can be analysed to improve the pathway and
contribute to clinical audit. Some dif culties in compliance
among its users were noted, more so in the earlier period
of its introduction, which will require education and motivation directed at its usage. We intend to use this pathway
as a template to develop ICPs for other procedures in
neurosurgery.

Neurocysticercosis: new facets of an old disease
K. Ashkan S. Cudlip, P. Rose, P. Wilkins, H. Marsh &
P. Walter (Hurstwood Park Neurological Centre, Haywards
Heath, UK)
Introduction: Neurocysticercosis is a major cause of
morbidity and mortality in the third world. In the western
nations, however, it remains rare.
Objective: To highlight recent cases of neurocysticercosis
treated in our units, to discuss the possible link with
frequent foreign travel and the vigilance required in making
the correct diagnosis.
Design: Retrospective review of medical, pathological and
radiological records.
Subjects: Three patients were diagnosed with neurocysticercosis over a 1-year period.
Outcome measures: Clinical and radiological  ndings,
history of foreign travel, surgical management and followup data.
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Results: There were two men and one woman with a mean
age of 34 years. All patients lived in the South East England
and were Caucasian.Two were frequent visitors of Portugal
and Southern Africa and one travelled widely in diplomatic
circles.Two presented with epilepsy with CT showing single
cysts in the frontoparietal lobes which were excised. One
required neuroendoscopy to remove a third ventricular cyst.
Histology established the diagnosis in all patients, although
retrospectively in two cases this was apparent on the preoperative imaging. Following surgery, all patients were treated
on antiparasitic drugs and remained well at one year.
Conclusion: Neurocysticercosis should be considered in
the differential diagnosis of cystic brain lesions in patients
with histories of foreign travel. A high index of suspicion is
required for prompt diagnosis and avoidance of unnecessary surgery.

Early transcranial surgery for pituitary tumours by
Sir Victor Horsley 1889–1906
J. R. Pollock, J.Akinwunmil & M. P. Powell (National Hospital
for Neurology and Neurosurgery London, UK)
Introduction: Sir Victor Horsley was a pioneer of surgery
for pituitary tumours. The cases were never published as a
series, but mention of them was made in a report of
tumours treated at the National Hospital published in 1912
by Tooth.1
Design: A retrospective study of surgical case notes and a
review of contemporary literature.
Subjects: Patients with pituitary tumours veri ed at operation between 1889 and 1906.
Results: Four cases are described. Clinical presentation
was with evidence of visual  eld compromise, raised
intracranial pressure and papilloedema. Marked paranoid
symptoms were present in one case. Surgery was via a
fronto-temporal craniectomy under chloroform, in two
stages. Complete macroscopic excision was described in
one case. One patient died on the day of surgery. The
longest survivor lived for three-and-a-half years. Morbidity
included a case of unilateral postoperative ophthalmoplegia, and in one patient a subsequent autopsy by Horsley
revealed frontal lobe changes secondary to ligation of cerebral veins.
Conclusion: This series describes the earliest attempts at
approaching the pituitary gland surgically and commenced
some 20 years before the transphenoidal approach was  rst
described by Hirsch.2 The morbidity encountered in uenced the future direction of pituitary surgery.
References
1 Tooth HH Some observations on the growth and survival
period of intracranial tumours, based on the records of 500
cases, with special reference to the pathology of the gliomata.
Brain 1912;35:61–108.
2 Hirsch O Endonasal method of removal of hypophyseal
tumors. JAMA 1910;55:772–4.

Microvascular decompression for trigeminal
neuralgia: experience in patients in the seventh and
eighth decades of life
K. Ashkan & H. Marsh (Atkinson Morley’s Hospital, London,
UK)
Introduction: Incidence of trigeminal neuralgia increases
with age. Although microvascular decompression is recognized as the most effective form of treatment, it is often not
made available to the older patients because of fear of
surgical complications.
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Objective: To evaluate the outcome in patients treated for
trigeminal neuralgia with microvascular decompression in
the seventh and eighth decades of life.
Design: Comparison of outcome data between the study
group and a group of younger controls. Information
obtained by retrospective review of notes. Follow-up data
obtained from patients and General Practitioners by telephone contact.
Subjects: There were 40 patients over the age of 60 years
undergoing 44 procedures for microvascular decompression of the trigeminal nerve in our unit in the 1991–2001
period. The controls group comprised 40 patients
randomly selected from the same period who were under
the age of 60 at the time of surgery.
Outcome measures: Duration of symptoms prior to
neurosurgical referral, surgical complications, length of
hospital stay, neuralgia recurrence rate and follow-up information.
Results: The mean ages for the study and control groups
were 65 years (60–75) and 46 years (20–59), respectively.
The duration of symptoms prior to neurosurgical referral
was signi cantly longer in the study population (median =
7 years) than in controls (median = 3 years; p = 0.042).
All patients except one were deemed medically  t at the
preoperative assessment (American Society of Anesthesiologists grade 1 and 2). There were no mortality or
life threatening surgical complications in either group.
Short-term complications such as temporary facial numbness, super cial wound infection and confusion were
commoner in the older patients. The median length of
hospital stay was 5 days in both groups.The average lengths
of follow up in the study and control groups were 30
and 33 months, respectively. There was no signi cant
difference in the neuralgia recurrence rates between the
two groups.
Conclusion: Microvascular decompression is an effective
treatment for trigeminal neuralgia in the older population.
Age alone should not be considered as a signi cant factor
in selecting patients for this procedure.
Assessment of haemodynamic parameters in
patients with cerebral arteriovenous malformations
using MR contrast bolus tracking
J. P. Grieve, E. A. Moore, H. R. Jäger & N. D. Kitchen
(National Hospital for Neurology and Neurosurgery, London,
UK)
Objective: To assess the use of contrast bolus tracking in
quantifying the haemodynamic effects of cerebral AVMs.
Subjects and design: Fifteen patients with AVMs underwent a series of T2*-weighted gradient echo images
following a rapid bolus of gadolinium. This sequence
exploits the magnetic susceptibility effect of the  rst pass
of contrast medium, causing a loss of signal intensity in
tissues which are perfused. Colour maps of cerebral blood
 ow (CBF), cerebral blood volume (CBV), mean transit
time (MTT) and time to maximum contrast concentration
(TTM) were created.
Results: There were signi cant differences in CBF and
CBV between normal white and grey matter (p < 0.001).
However, there were no signi cant differences between
MTT and TTM values (p > 0.05). When ipsilateral and
contralateral values for white and grey matter were
compared, there again appeared to be no signi cant differences (p > 0.2). All haemodynamic parameters showed a
signi cant difference between the nidus and the corresponding contralateral region (p < 0.01). There appeared
to be no signi cant difference in CBF and MTT across the
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perinidal region of interest (p > 0.2 and > 0.6, respectively). However, there were signi cant differences for CBV
and TTM (p < 0.001).
Conclusions: This technique is able to demonstrate relative differences in CBF, CBV, MTT and TTM between
normal grey and white matter. With further assessment it
could be used to identify the haemodynamic effects of
AVMs, although draining veins and macrovascular susceptibility effects beyond the AVM margins may limit the
usefulness of this investigation.

Neuropsychological outcome following aneurysmal
and angiogram negative subarachnoid haemorrhage
P. G. Morris, J. T. L. Wilson & L. T. Dunn (Department of
Psychological Medicine,University of Wales College of Medicine,
Cardiff, University of Stirling and University of Glasgow, UK)
Objective: To compare neuropsychological outcome
between con rmed aneurysmal and angiogram negative
subarachnoid haemorrhage patients.
Design: Comparison of a range of physical, cognitive and
emotional outcome measures at 16 months post haemorrhage.
Subjects: Seventy spontaneous SAH patients participated
from a consecutive series of 93 surviving patients admitted
to a regional neurosurgical unit.
Outcome measures: Extended Glasgow Outcome Scale,
a battery of 20 brief cognitive measures, the Short Form36 UK Health Survey and measures of anxiety and depression.
Results: Contrary to expectation, there were no notable or
signi cant differences in outcome as measured by GOS,
SF-36 or cognitive tasks between aneurysmal and
angiogram negative SAH in this series of patients.
Conclusions: Although aneurysmal SAH patients are
considerably more likely to die as a consequence of their
haemorrhage, this study suggests that functional outcome
amongst survivors of SAH is comparable between
aneurysmal and angiogram negative patients.

Intracavernous sinus aneurysms: when and how to
treat
L.Tacconi (Department of Newcastle General Hospital, UK)
Objective: To establish the feasibility and effectiveness of
EC-IC bypass for symptomatic cavernous sinus
aneurysms.
Design: Review of the patients presented at our Institution
with a cavernous sinus aneurysm.
Subjects: Four patients treated with a EC/IC bypass
between July 1999 and May 2000 for a symptomatic
cavernous sinus aneurysm were included. All were female
with a median age of 49 years.Two patients presented with
ophthalmoplegia, one with epistaxis and another one with
subarachnoid haemorrhage. Five large cavernous sinus
aneurysms were identi ed. A saphenous vein graft was used
in three of the cases, and the super cial temporal artery in
one.
Outcome measures: Glasgow Outcome Scale; patient
symptoms; patency of the graft.
Results: At a median follow up of 18 months all patients
remain well, with resolution of the symptoms and a patent
graft. One of the patients suffered a perioperative stroke.
Conclusions: Carotid occlusion, whilst a simple procedure, carries an ongoing risk of stroke even if performed
following cerebrovascular reserve studies.1,2 EC/IC bypass
followed by trapping of the aneurysm is, on the other hand,

a technically demanding procedure. From the analysis of
the results of this small series it seems that cerebral revascularization is a feasible and effective treatment. The
author’s management protocol and surgical technique will
be presented and discussed.
References
1 Roski RA, Spetzler RF, Nulsen FE. Late complications of
carotid ligation in the treatment of intracranial aneurysm. J
Neurosurg 1981;54:583–7.
2 Mathis JM, Barr JD, Jungreis CA,Yonas H, Sekhar LN,Vincent
D, Pentheny SL, Horton JA. Temporary balloon occlusion of
the internal carotid artery: experience in 500 cases. AJNR
1995;16:749–54.

Internal carotid and vertebral artery balloon
occlusion in the management of complex cerebral
aneurysms and skull base tumours
P. J. Edwards, E. Varian, S. A. Renowden & R. J. Nelson
(Frenchay Hospital, Bristol, UK)
Objective: To evaluate the usefulness of both temporary
(TBO) and permanent (PBO) balloon occlusion of either
the internal carotid artery (ICA) or vertebral artery (VA)
in the management of complex vascular pathology and
skull base tumours.
Design: Analysis of prospectively collected database of all
balloon occlusion procedures performed over a 5-year
period.
Subjects: Of 41 patients (27 F: 14 M), eight underwent
VA occlusion and 33 underwent ICA occlusion. Clinical
assessment and angiographic collateral  ow evaluation
were combined with semi-quantative cerebral blood  ow
analysis using techetium-99m HMPAO SPEC during ICATBO. During posterior circulation TBO simultaneous ICA
angiograms were performed to evaluate collateral circulation.
Outcome measures: Evaluation of collateral circulation
following TBO. Complications of TBO. Safety of PBO
following successful TBO.
Results: Twenty-four patients underwent ICA TBO for
complex aneurysms (16 infraclinoid; eight supraclinoid);
one procedure was abandoned owing to atherosclerosis.
There were no other complications of TBO. 16 patients
proceeded to PBO with three complications: one asymptomatic thrombo-embolic stroke detected on routine MRI,
one delayed visual  eld de cit due to thrombosis of a giant
ophthalmic artery aneurysm and one transient hemiparesis
without radiological evidence of infarction. Eight ICA
TBOs were performed for skull base tumours with no
complications. Ten VA TBOs were performed in eight
patients: six complex aneurysms of the vertebrobasilar
circulation, one glomus tumour and one cervical metastatic
tumour. There were no complications from Va balloon
occlusion.
Conclusion: TBO is an important component of the
multidisciplinary management of complex vascular
pathology and skull base tumours, and permits permanent
balloon occlusion.

Subarachnoid haemorrhage in very young adults
V. Gonugunta, N. Buxton, P. Moody D. T. Hope (Queen’s
Medical Centre, Nottingham, UK)
Background and objectives: Up to 20% of the cases of
stroke in young adults are attributed to subarachnoid
haemorrhage (SAH). Several series-1,2- reported the
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characteristics of cerebral aneurysms causing SAH in children (up to 16 years) and in young adults (25–40 years),
but not in very young adults (17–25 years). Hence, we
reviewed SAH cases in very young adults and compare with
other groups with a view to further de ne the pathogenesis
of aneurysm formation and rupture.
Methods: Prospectively held database of all SAH cases
identi ed 49 pts in 17–25 years age group admitted to our
unit in the 8-year period ending 2000 and these were retrospectively reviewed.
Observations: Of the 49 con rmed cases of SAH,
aneurysms were found in 30 patients, AVMs in two and no
vascular lesion in 15. Out of the 30 patients (M = 12, F =
18) with cerebral aneurysms, only one patient suffered
from hypertension. Multiple aneurysms were seen in none.
Eleven aneurysms (36.7%) were in terminal carotid seven
in A-Com, six in P-Com, two in MCA, and one each in
PICA and Basilar regions. Twenty-four (80%) presented
with GCS of 15 on admission; 18 patients underwent clipping, nine had embolization and 23 patients (85%) had
GOS of 5 at 6 months posttreatment.
Conclusions: Predominance of terminal ICA aneurysms,
absence of risk factors like hypertension, good clinical
outcome are again con rmed in our review of very young
adults with SAH. However, in this series, 100% of the
patients had only one aneurysm and negative angiography
(absence of aneurysm) rate was high. The signi cance of
these  ndings is further discussed to elucidate the pathogenesis of aneurysm formation and rupture.
References
1 Proust F. et al. Pediatric cerebral aneurysms J Neurosurg
2001;94:733–739.
2 Kamitani H. et al. Saccular cerebral aneurysms in young adults
Surg Neurol 2000;54:59–67.

What is the natural history of raised intracranial
pressure complicating syndromic craniosynostosis?
R. D. Hayward, D. Thompson, D. Dunaway, R. Evans & B.
Jones (Great Ormond Street Hospital for Children, London,
UK)
Objective: Raised intracranial pressure complicating craniosynostosis is a cause of visual failure. It is not necessarily
associated with headache and vomiting, and the detection
of papilloedema in a young child can be dif cult. The aim
of this study was to determine whether there is a suf ciently
uniform natural history for raised ICP in this situation to
allow surveillance to be structured as effectively as possible.
Design and outcome measures: We studied the pattern
of ICP in two series of children with syndromic forms of
craniosynostosis referred to our unit. Our own data were
then combined with the published data on ICP from a
further 253 syndromic craniosynostosis children studied in
other centres.
Results: Raised ICP was recorded in 46 out of 60 children
( rst series) and 21 out of 23 (second series) and the ages
at which raised ICP was recorded were: below 1 years—18
children; 1–2 years—10; 2–3 years—6; 3–4 years—4–5
years—2, 5–6 years—4, and there were eight children aged
from 6 and 15 years. In the other published series, 81 of
the 253 children studied had raised ICP and the majority
of the children were under 2 years of age. Baseline pressures in all series were around 20 mmHg and plateaux pressures ranged from 37 to 48 mmHg.
Conclusions: We conclude that the most common pattern
of raised ICP in syndromic craniosynostosis is one of rising
pressure through the  rst 2 years of life, and that its pres-
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ence after the age of 6 is unusual (although well documented). This ‘natural history’ can be attributed to the
progressive changes in the morphology of the skull base
that accompany venous hypertension that become gradually balanced by the opening up of collateral venous channels and by maturation of the arachnoid granulations.

Treatment of hydrocephalus using a choroid plexus
speci c immunotoxin—an in vitro study
J.Timothy, E. E. Morrison,A. Chakrabarty, P. Roberts, J. Drake
& P. D. Chumas (Leeds General In rmary, UK and Hospital
for Sick Children,Toronto, Canada)
Walter Dandy  rst proposed choroid plexotomy for the
treatment of hydrocephalus in 1918. These initial attempts
were abandoned because of the high morbidity associated
with the procedure. Ventriculo-peritoneal shunts and third
ventriculostomies are currently the mainstay of treatment
for hydrocephalus, but are associated with high rates of
revisional surgery and failure.We have revisited the concept
of destruction of the choroid plexus for the treatment of
hydrocephalus using a novel technique to speci cally
destroy this tissue.
We have characterized both sheep and human choroid
plexus cells (including atypical and carcinoma cell lines)
using confocal microscopy. Choroid plexus tissue has
several epitopes that are speci c within the brain and can
be used as targets for an immunotoxin.
An immunotoxin was manufactured by combining a
choroid speci c antibody to Ricin A-chain, which is a toxin.
The production was assessed by a SDS-PAGE gel and
removal of free ricin and other substances was achieved
using Fast Performance Liquid Chromatography (FPLC).
The resulting immunotoxin was delivered to choroid
plexus cells in culture and the results were compared with
a non-speci c immunotoxin. Complete cell death was
achieved of choroid plexus cells with only one hour exposure to the speci c immunotoxin as opposed to minimal
cell death with a non-speci c immunotoxin after several
hours of exposure. Dosage studies are now complete and
we are due to progress to an in vivo model using an intraventricular injection of the speci c immunotoxin into the
hydrocephalic rat model.

Spinal cord astrocytoma in a paediatric population
S. A. Cudlip, K. Phipps, D. N.Thompson,W. J. Harkness & R.
D. Hayward (Great Ormond Street Hospital For Children,
London, UK)
Introduction: Spinal cord astrocytomas are rare tumours
of childhood and despite advances in imaging and surgical
techniques in recent years, remain a signi cant management challenge. Most previously reported series have not
separated astrocytomas from other spinal tumour types,
and have included young adults. We report a 21-year series
of paediatric patients under the age of 15 from a single
neurosurgical centre.
Methods: Data were obtained from the prospectively gathered extensive clinical information of the departmental
neuro-oncology patient database.
Results: Over a 21-year period (1980–2001), 35 patients
were identi ed with histopathologically con rmed spinal
cord astrocytoma. Presenting features were motor de cit
(69%), back/neck pain (48%), sensory de cit (50%), torticollis (20%) and sphinchter disturbance (19%).
Myelography was performed early in the series; since 1985
all patients have had MRI on presentation and as part of
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regular follow-up. Laminoplasty was performed and total
resection achieved in 20%, subtotal in 57% and a biopsy
performed in 22%. Histopathology revealed low-grade
astrocytoma in 86% of cases, anaplastic astrocytoma in 8%
and glioblastoma multiforme in 6%. Adjuvant radiotherapy
was administered in 37% of cases, and chemotherapy in
6%. Recurrent/progressive disease was detected in 37% of
patients on further imaging. Spinal orthoses were utilized
in 23 patients postoperatively; despite this nine have developed progressive spinal deformity. Five-year survival for all
tumours was 76% and 91% in low-grade astrocytoma
patients.
Conclusions: The management of children with spinal
cord astrocytoma requires the input of many clinical disciplines. In particular, the risks of laminoplasty and radiotherapy on the growing skeleton create special challenges.
These rare tumours are best treated in a few specialist
centres, where all the necessary specialities are present and
their clinical experience can be further increased.

Prognostic factors determining seizure outcome
after anterior temporal lobectomy in patients with
classical mesial temporal sclerosis
V. A. Josan & A. R. Walsh (Queen Elizabeth Hospital,
Birmingham, UK)
Objective: To identify prognostic factors in surgery for
mesial temporal sclerosis.
Design: Retrospective analysis of patients with temporal
lobe epilepsy due to hippocampal sclerosis who underwent
surgery was carried out. Patients were classi ed into group
1: a history of febrile seizures and onset of epilepsy at > 4
years; group 2: seizure onset at < 5 years and continued to
have seizures since; group 3: did not have febrile seizures
and the onset of epilepsy was > 5 years. Patients were also
classi ed as type1 (none or rare grand mal seizures) and
type2 (frequent grand mal seizures).
Subjects: Fifty patients (32 females and 18 males) with a
mean age of 32.76 years were studied.
Outcome measures: Seizure status at 1 year from surgery
classi ed as a good (Engel grade I or II) or a poor outcome
(Engel grade III or IV).
Results: Seventy-two per cent of patients had a good
outcome. With univariate analysis the mode of onset as
described above (p < 0.0001) and the absence or rare
occurrence of grand mal seizures (p < 0.016) were found
to be signi cant.
Conclusions: A history of febrile seizures and an absence
of grand mal seizures are good prognostic factors for
surgery in mesial temporal sclerosis.
Neurosurgery at the Internet cafe: a world-wide
network for consultation and training
G. D. Foltz, M. J. Bonham, R. H. Hat eld & H. T. Marsh
(University of Washington, Seattle, USA, University of Hospital
of Wales, Cardiff, and Atkinson Morley’s Hospital,Wimbledon,
UK)
Neurosurgeons who are training in developing countries
must often practice medicine with limited medical and
educational resources. Traditionally, many of these
surgeons have come to the west for part of their training.
In recent years, this has become increasingly dif cult for
a variety of reasons. International conferences and textbooks are often beyond the means of trainee neurosurgeons
in poorer countries. Recent technological advances,
however, have reduced the cost of interactive telemedicine

to the price of a personal computer (PC), digital scanner
and modem. The Internet provides a unique forum for
interactive training and consultation. We have previously
described a simple e-mail-based system for individual
consultation. We have now developed a unique web-based
network which not only allows detailed consultation, but
also serves as a major interactive educational resource.The
service is primarily accessed for second opinions regarding
diagnosis and management of dif cult cases.
A web-based consultation tool for exchanging images
and information was developed and translated into
English, Ukrainian and Russian. All information is sent via
PCs and digital scanners over standard modem telephone
lines. Data are codi ed prior to presentation online.
Participants enter comments directly to the site after registration and con rmation of credentials. Board-certi ed
neurosurgeons and neuroadiologists from the UK, and the
US review cases for accuracy of content. Participating
neurosurgeons from Albania, the Ukraine, Russia, the UK
and the US discussed 100 cases in a 6-month period.
Average time for review and reply was less than 24 h. Case
discussion resulted in a signi cant change in diagnosis or
management in 20% of cases. Neurosurgery trainees from
14 different countries have accessed the site for educational
purposes.Internet communication is fast, inexpensive and
readily accessible to trainee neurosurgeons throughout the
world, if necessary in an internet cafe. Due to the popularity of e-mail and informational bulletin boards, most
neurosurgeons have computer experience and facility with
downloading images and text. We have created an easy to
use internet consultation tool for peer-to-peer discussion of
neurosurgical cases. An online archive of these case discussions provides an effective resource for neurosurgeons in
training.

The hitch stitch: an obsolete neurosurgical
technique?
O. B. C. Swayne, B. M. Horner & N. L. Dorward (Royal Free
Hospital, London, UK)
Objective: To assess the ef cacy of dural tenting sutures
as a prophylactic measure against extradural haemorrhage
following craniotomy.
Design: Comparison of postoperative extradural haemorrhage between a group always using tenting sutures and a
group in which they were never used.
Subjects: 130 adult patients with normal blood coagulation underwent elective anterior or middle fossa craniotomy (September 1998 to August 2000).
Outcome measures: Haematoma volume and midline
shift as measured on CT1 and reoperation due to
extradural haematoma.
Results: The group using tenting sutures had larger
median extradural haematoma (2.5 vs 2.0 ml) and midline
shift (3 vs 0 mm) than the group omitting them. These
differences were not signi cant (p = 0.74 and 0.84).
Reoperation due to extradural haemorrhage occurred in
3.6% of the group using tenting sutures and 0% of the
group omitting them.
Conclusions: Prophylactic use of dural tenting sutures
does not reduce the size of extradural haematomas and is
no longer recommended.
Reference
1 Peterson OD. Extradural haematomas: measurement of size by
volume summation on CT scanning. Neuroradiology 1986;19:
589–93.
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Methicillin resistant Staphylococcus aureus
(MRSA) infection in a neurosurgical unit: a growing
problem
K. K. Gnanalingham, A. Elsaghier & C. Shieff (Royal Free
Hospital, London, UK)
Objective: Methicillin resistant Staphylococcus aureus
(MRSA) infection is a source of considerable morbidity
and mortality and we surveyed the impact of MRSA in a
neurosurgical unit.
Design: Retrospective study by review of hospital case
notes.
Subjects: Patients with MRSA positive cultures passing
through the neurosurgical unit at the Royal Free Hospital
between 1993 and 1999 inclusive were identi ed from the
computer-based microbiological database.
Outcome measures: Details, including the duration of
hospital stay, site of MRSA infection, likely source of
MRSA, the MRSA strain, antibiotic sensitivity, treatment
given and whether eradication of MRSA was achieved were
noted.
Results: There were 203 patients with MRSA positive cultures in total, with an increase in incidence between 1992
(16 cases) and 1999 (60 cases). The mean age was 59.3 ±
4.5 years and the mean duration of hospital admission was
33.6 ± 10.5 days (range: 1–330). MRSA was isolated from
the nose (89 cases), throat (79), perineum (52), surgical
wound (16), other open wounds (8) intravenous site (15),
sputum/blood cultures (52) and in multiple sites in 69
patients. There were 15 deaths, of which three were attributable to MRSA. The sources of MRSA included the neurosurgical ward (84 cases), intensive care (28), theatre (one),
other hospitals (39) and the community (17).The common
strains of MRSA isolated were strain-16 (110 cases) and
strain-15 (31). MRSA was eradicated in 16 cases, not eradicated in 20 cases, and in the remaining 167 cases the
patients died or were discharged from hospital before eradication. The spectrum of antibiotic sensitivities was as follows: vancomicin (all 196 cases sensitive), fucidin (192)
mupirocin (139), chloramphenicol (86) and netilmicin
(190).
Conclusions: MRSA is an increasing problem in the
neurosurgical population, and most cases are hospital
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acquired and associated with increasing length of hospital
stay. Asymptomatic colonization of MRSA is more
common than infection of the surgical wound, although
there is considerable morbidity due to MRSA septicaemia
and chest infections. While effective treatment exists, most
patients with MRSA are discharged to other hospitals or
home before eradication of infection, thus increasing the
risk of spread. Strict adherence to the basic principles of
infection control is the key to control of MRSA.
Audit of MRSA prevalence in emergency referrals
to neurosurgery. Relevance for antibiotic
prophylaxis
O. J. Hammond, J. Gill,T. A. D. Cadoux-Hudson & I. C. J.W.
Bowler (Radcliffe Hospitals Trust, Oxford, UK)
In order to establish the appropriateness of our current
induction antibiotic regimen we analysed the prevalence of
MRSA in emergency referrals to our unit.
MRSA screening records for all emergency admissions
for a 3-month period were analysed. Data on referral
source and in-patient stay prior to transfer were also
collected. 176 patients were admitted as transfers from
another hospital. No evidence of screening was found in
39% (68 patients). Of the 108 screened patients, 15% (17)
were positive. Source of referral or length of inpatient stay
before transfer were not predictive for MRSA status.
At a prevalence of 15%, MRSA should be covered in
induction antibiotic prophylaxis. Gentamicin is effective
against more than 95% of MRSA strains cultured in our
hospital. A number-needed-to-treat analysis showed that,
with MRSA prevalence at 15%, cefuroxime plus gentamicin at induction could prevent one infection per 889
treated patients compared with cefuroxime alone.
Vancomycin had minimal additional bene t over
cefuroxime plus gentamicin (NNT: 2667) and is expensive,
needs to be infused slowly, is negatively inotropic and has
signi cant ecological impact.
We conclude that MRSA carriage is common in
patients referred as emergencies from other hospitals.
Cefuroxime plus gentamicin should be used as antibiotic
prophylaxis in this group.

