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MAIN SESSION – WEDNESDAY 20th APRIL
WM1 – Spine

technique. The intra-operative O-arm spin to check hardware
placement does not increase theatre time yet avoids the radiation exposure of a post-operative check CT and allows for
immediate revision of screws/cages.

WM1-1: O-arm versus 3D-C-arm spinal navigation for
minimally invasive thoracolumbar fixation
T. Tajsic, K. Patel, R. Mannion and R. Trivedi
Addenbrooke’s Hospital, Cambridge, UK

WM1-2: Complications of anterior cervical disc fusion
(ACDF) for brachalgia
S. Mohamed, K. McCrystal, N. Al-Najjar and T. Pigott
The Walton Centre, Liverpool, UK

Objectives O-arm spinal navigation has reported benefits in
image quality and visualisation for longer segment fixations
compared to other 3D image guidance methods and traditional
2D fluoroscopy (2D-F).We aimed to determine if there were differences in operative time, radiation exposure and accuracy of
instrumentation placement between O-arm, 3D-C-arm and 2D-F
in minimally invasive spinal (MIS) fixations.
Design Retrospective study.
Subjects Adult patients undergoing MIS fixations between
January 2010 and December 2015.
Methods Retrospective study of operation notes, imaging and
radiation dose delivered during surgery.
Results 63 navigated (39 3D-C-arm and 24 O-arm) and 93 fluoroscopy-guided consecutive procedures were included.
Percutaneous instrumentation using O-arm navigation significantly reduced radiation exposure for short-segment fixations
compared to 2D-F (p¼0.0001) and was comparable to 3D-C-arm
navigation. For longer segment fixations, radiation dose was
comparable between the 3 techniques. Total O-arm radiation
dose included an intra-operative post-instrumentation spin.
With no difference in operating time, O-arm navigation
improved accuracy of instrumentation placement compared to
C-arm (p¼0.048) and 2D-F (p¼0.049).
Conclusions O-arm spinal navigation improves accuracy of
instrumentation placement with less radiation then the other 2

Objectives Evaluate the effects of complications following ACDF
using patient reported outcome measures.
Design A prospective longitudinal cohort of patients using
Spine Tango Registry.
Subjects All applicable patients from January 2012 to June
2015.
Methods Data were collected prospectively. Patients were asked
to complete Core Outcome Measures Index (COMI) questionnaires pre-operatively, at 3 months and at 12 months postoperatively. Surgical complications were recorded using the
Spine Tango Registry. The group with reported complications
were compared to the group with no complications in terms of
arm pain and COMI scores.
Results 647 patients were included with 81% of patients completing pre-operative questionnaires, 79% at 3 months and 65%
at 12 months. Surgical complication rate was 4% while patientreported complication rate was 23%. Complication reported varied greatly from mild arm numbness to swallowing and speech
difficulties. The group with complications had statistically significant worse outcome in terms of COMI score (p¼0.038) and arm
pain (p ¼ 0.025).
Conclusions There is a great disparity between surgeon and
patient reported complications. Patients who reported complications had worse outcome at one year follow up.
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WM1-3: Influence of previous surgery on patient-rated
outcome after surgery for degenerative disorders of the
lumbar spine
T. Pigotta, P. Zehnderb, E. Aghayevc, T. Feketea,
D. Haschtmanna and A. Manniona, presented on behalf
of the Spine Tango Committee
a
The Walton Centre, Liverpool, UK; bSchulthess Klinik, Z€
urich,
Switzerland; cInstitute for Evaluative Research in Medicine,
University of Bern, Bern, Switzerland
Objectives To quantify the effect of the number of previous spinal surgeries on 12-month outcome for lumbar spine degenerative disease.
Design Analysis of prospectively collected outcome data from
the Spine Tango registry.
Subjects 4940 patients with lumbar degenerative disease undergoing surgery.
Methods Preoperatively and 12 months postoperatively,
patients completed the multidimensional Core Outcome
Measures Index (COMI; 0–10 scale). Patients’ medical history and
surgical details were recorded using Spine Tango Surgery forms.
Multiple linear regression models were used to investigate the
relationship between the number of previous surgeries and the
12-month postoperative COMI score, controlling for the baseline
COMI score and other potential confounders (age, sex, smoking,
BMI, comorbidity, duration of previous conservative treatment,
number of affected vertebral levels).
Results There was a significant (p<0.001) reduction in COMI
score preoperatively to 12 months’ postoperatively for each of
the ‘number of previous surgeries’ groups. However, the extent
of the reduction diminished as the number of previous surgeries
increased. In the multivariate model (adjusting for baseline values
and possible confounders), the 12-month COMI score showed a
0.37-point worse value (95% confidence intervals [95%CI]
0.29–0.45; p<0.001) for each additional prior spine surgery.
Conclusions We were able to demonstrate a clear ‘doseresponse’ effect for previous surgery: the greater the number of
previous surgeries, the worse the outcome at 12 months.

WM1-4: A comparison of 12 month and peri-operative
lifestyle outcome measures in minimally invasive lumbar
interbody fusion versus open lumbar interbody fusion
J.S. Virdeea,b, A. Nadiga, G. Anagnostopoulosa and
K.J. Georgea
a
Salford Royal Foundation Trust, Salford, UK; bThe University
of Manchester, Manchester, UK
Objectives The aim was to compare minimally invasive lumbar
interbody fusion (MI-TLIF) versus open lumbar interbody fusion
in terms of peri-operative and long-term outcome measures.
Design Retrospective secondary data analysis.
Subjects The study involved patients with primary single-level
spinal interbody fusion between October 2012 and May 2014
with one-year follow-up, resulting in 36 MI-TLIF patients and 60
open surgery patients.
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Methods Patients responded to Euro-Spine (TANGO) forms 12
months post-surgery, providing the lifestyle factors. Peri-operative factors were retrieved from hospital notes. Operating time,
length of post-operative stay, post-operative complications,
mobility, self-care, ability to perform daily activities, pain and
discomfort, anxiety and depression, back and leg pain were all
observed.
Results On average MI-TLIF patients spent 3.25 days (60.38) in
hospital with open surgery patients staying 6.92 days (61.13).
The average surgical time for MI-TLIF was 260.44 minutes
(69.95) versus 297.05 minutes (69.28) for open patients.
Patients undergoing open surgery are more prone to postoperative complications than MI-TLIF patients (open 43.3%, MITLIF 16.7% p¼0.004). The TANGO data shows statistical differences in pain (open 29%, MI-TLIF 17% p¼0.039), mobility (open
69%, MI-TLIF 53% p¼0.011), and anxiety (open 14%, MI-TLIF 3%
p¼0.034).
Conclusions MI-TLIF has advantages over open surgery with
statistically significant results in length of stay, perioperative
complications and pain, mobility and anxiety levels.

WM1-5: Cauda Equina Syndrome: an audit on referral
pathway and cost-effectiveness evaluation. The Queen
Square experience
T. Petralia, W. Chan, W. Dyson, V. Russo and H. Casey
The National Hospital for Neurology and Neurosurgery,
London, UK
Objectives To examine trends in emergency referrals of patients
with suspected cauda equina syndrome (CES).
Design Prospective observational study.
Subjects 100 consecutive patients in a single tertiary referral
centre.
Methods Data was collected using the referapatient.org online
database, clinical notes and electronic patient records. We
extracted the presenting symptoms, the times of presentation,
MRI, referral to and arrival in neurosurgical unit and surgery,
management and clinical outcomes. Cost-effectiveness was evaluated by considering the cost per day of admission and tariffs
(NHNN financial team).
Results 100 consecutive patients (56 females, 44 males, aged
22–88 years) with suspected CES from referring hospitals over a
4-month period. 65 patients were managed in the referring hospital as CES was excluded clinically and radiologically. 35
patients were admitted to NHNN. 21 patients were admitted for
MRI scans. 1 patient underwent emergency surgery for CES. The
mean length of stay (LOS) was 4 days (d) (1–13 d). 14 patients
were admitted with clinical CES and cauda equina compression
on MRI scan. 9 patients had emergency surgery for true CES.
The mean LOS was 6 d (1–16 d). The tariffs were £4315.84 and
£922.60 for surgical (HC04C-IP) and non-surgical (HC27C) cases,
respectively.
Conclusions 10% of the patients referred required urgent surgery for true CES. 5% of the patients admitted without MRI
underwent urgent surgery. Performing MRI locally could reduce
admissions and cost.
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WM1-6: Comparison of patient outcome following anterior
cervical discectomy or posterior cervical foraminotomy
utilising the Core Outcome Measurement Index
N.P. Carleton-Bland, MK. Lee, SR Clark and MJ Wilby
The Walton Centre NHS Foundation Trust, Liverpool, UK
Objectives Cervical radiculopathy is a disabling condition.
Surgical treatment aims to decompress of the root via either
anterior cervical discectomy (‘ACDF’) or posterior cervical foraminotomy approaches (‘PCF’). The objective was to compare
ACDF and PCF with a validated outcome measure to allow comparison of the two techniques.
Design Review of prospectively collected data on ACDF and
PCF performed between 2012 and 2014, at a single institution.
Subjects 358 ACDF and 63 PCF.
Methods All candidates were contemporaneously COMI
assessed. Self-reported Core Outcome Measurement Index
(‘COMI’) at 0, 3 and 12 months post procedure.
Results After exclusions, 262 ACDF patients (140F 122M)
Average age 50y (22–74y) COMI; 0m (7.57), 3m (5.02) 12m
(4.25). Student’s t test showed statistically significant improvement up to 12months (p<0.01) and patients continued to
improve between 3 and 12 months. 49 PCF patients (18F 29M)
Average age 55y (40–72y) COMI-sum 0m (7.24), 3m (5.63) 12m
(4.73). There was statistical improvement at both 3m and 12m
but improvement was maximal at 3 m although sustained at
12m. There was no significant benefit of one surgical technique
over the other.
Conclusions ACDF is a successful procedure comparable to PCF
(> 2 COMI points improvement). PCF was mainly reserved for
unilateral radiculopathy. ACDF patients continued to improve
between 3m and 12m although PCF patients plateaued at 3m.
ACDF patients can be reassured that improvement may not be
maximal in the short-term.

WM1-7: Perioperative spinal level marking – are our juniors
trained well enough?
M. Drozda
Hull Royal Infirmary, UK
Objectives As trainers, we need to ensure that we train our
trainees properly to perform not only the correct spinal procedure, but also at the correct spinal level. Wrong level spinal surgery is an avoidable Never Event.
Design The author conducted spinal surgery level marking quiz
among the middle grade doctors at his neurosurgical department (5 specialty trainees in neurosurgery and 4 clinical fellows),
using anonymised perioperative image intensifier images
together with sagittal T2 MRI scans of real patients with normal
segmentation. Seven consultant neurosurgeons also participated
in taking the quiz.
Results The middle grade doctors struggled with perioperative
lumbar spinal level identification. 38.9% of answers were incorrect (20% in the specialty trainee group and 62.5% in the clinical fellow group). The incorrect answers were provided across
all levels of seniority of the middle grade neurosurgical doctors.

All participating consultant neurosurgeons answered the quiz
correctly.
Conclusions The author has identified an unexpected significant
lack of proper understanding of lumbar anatomy and perioperative spinal level identification among middle grade doctors at
his neurosurgical department. This may lead to wrong level spinal surgery in their future practice. The author implies that this
well may be a nationwide problem. The author suggests that a
formal spinal level marking training should become a core part
of neurosurgical training curriculum and included in the neurosurgical fellowship examination.

WM1-8: Standards of care in cauda equina syndrome
N.V. Todd
Newcastle Nuffield Hospital
Objectives Establish evidence-based guidelines for CES.
Design Structured literature review.
Subjects World literature.
Methods PubMed search ‘cauda equina syndrome’. Structured
review to establish guidelines.
Results 10 animal, 60 human studies reviewed. No agreed definition of CES. Clinical suspicion of CES should prompt urgent
MRI. If MRI demonstrates a large central disc prolapse compressing the cauda equina nerve roots treatment can be stratified
according to the clinical presentation.
Conclusions MRI findings þ management. No central PLID, no
cauda equina compression: analgesia, reassure, home (majority).
Large central PLID, unilateral radiculopathy: low risk CES, standard management of unilateral radiculopathy, warn red flags.
Large central PLID, bilateral radiculopathy (CESS): admit, neurological obs, lower limbs ASIA. Options – operate/wait. If operate,
next urgent list. Deteriorates, emergency. Large central PLID,
CESI: emergency surgery (day or night). Large central PLID,
uncertain CESI/CESR/early CESR (up to 12 hr): if residual sacral
nerve function treat as CESI. Complete loss sacral nerve function
treat as CESR. Large central PLID, CESR (no function): surgery as
soon as reasonably possible. Not in ‘small hours’, next urgent
list. CES management is stratified into evidence-based
guidelines.

WM1-9: The Incidence of adjacent segment disease
following posterior lumbar fusion
M.A. Akhtar, C. Mallikarjun, F. Aziz and W. Hekal
James Cook University Hospital, Middlesbrough, UK
Objectives Adjacent segment disease (ASD) represents the
pathologic process associated with disc degeneration leading to
clinical symptoms. The incidence of adjacent segment degeneration in the lumbar spine has been reported in the literature
from 0% to 100%. Our purpose was to study the incidence of
revision surgery for ASD following posterior Lumbar fusion.
Design A retrospective study.
Subjects 98 patients undergoing posterior Lumbar fusion.
Methods We retrospectively reviewed 98 patients who had
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posterior lumbar fusion between 2005 and 2015 for the incidence of revision surgery for ASD.
Results The mean age was 53 years (range 17–84) for 62%
female and 38% male patients. 10 patients had extension of
their fusion between 2010 and 2014 under the care of a single
surgeon. The mean age for 6 female and 4 male patients was
63 years (range 52–80). The Primary fusion was for 1 level in 6
patients, 2 levels for 3 patients and 3 levels for 1 patient. 1
patient had re-revision. The average time between primary
fusion and revision surgery was 49 months (range 22–104)
months.
Conclusions Our incidence of revision surgery for adjacent segment disease following posterior lumbar fusion was 10%. We
believe that patients should be informed about the sequelae of
lumbar fusion and need for further surgery due to adjacent segment disease before the primary fusion.

WM1-10: Audit of a standard operating procedure
to prevent wrong-level lumbar spinal surgery with
intra-operative X-ray
K. Badran, A.G. Willison and D.K. Mowle
Department of Neurosurgery, Ninewells Hospital, Dundee, UK
Objectives To determine the accuracy of lumbar spine level
marking by palpation. To determine the intra-operative error
rate following pre-operative X-ray level marking.
Design Prospective clinical audit within a single neurosurgical
unit.
Subjects All elective patients undergoing lumbar microdiscectomy or decompression surgery in the unit between 06/2015
and 11/2015.
Methods After establishing prone positioning, using palpation
of bony landmarks, a spinal needle is placed vertically at the
operative level and lateral X-ray obtained. Prior to closure a further lateral X-ray is performed with a dissector in the disc space
or at the upper and lower borders of the decompression. If
there is any doubt about the initial surgical trajectory an extra
X-ray is taken before fenestration or decompression. Data collected by analyzing PACS, theatre logbook and medical notes.
Results 202 patients were included in the audits. One patient
did not have a preoperative X-ray level check. 143 cases
recorded the number of X-ray taken to determine the correct
level pre-operatively. Only 39% of these required one take. Extra
X-ray was taken in 28 cases when the surgeon suspected an
incorrect surgical trajectory. 71% (20) were confirmed to be
wrong and therefore corrected.
Conclusions Palpation is an inaccurate technique. In addition,
despite pre-operative X-rays, incorrect level was identified in 20
out of 202 surgeries when checked using intra-operative X-rays.
Hence intra-operative X-rays play a significant role in minimising
wrong-level lumbar spine surgery.
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WM1-11: Instrumentation following decompression for
spinal metastases – is there a need for fusion in addition
to internal fixation?
E. Fentona, P. Mercierb, I. Bainsa and W.B. Jacobsa
a
University of Calgary, Calgary, Alberta, Canada; bSaint Louis
University, St. Louis, MO, USA
Objectives Decompression and instrumentation has proven
beneficial to the neurological outcome and quality of life for
selected patients with spinal metastases. Due to the limited
expected survival of this population and the lack of suitable
local bone graft it remains unclear what, if any, fusion construct
should be placed. Our goal with this study is to clarify the need,
if any, for fusion adjuncts.
Methods A retrospective chart review was conducted of consecutive patients who had undergone decompression and
instrumentation for spinal metastases in a large multi-surgeon
spine practice to determine the rate of instrumentation failure.
Results 104 procedures for spinal metastases were performed
over a 5-year period, 68 of which were instrumented. The mean
patient age was 62. The primary endpoint was last known follow-up, instrumentation failure or death. 10 patients had multiple procedures but only 1 had a second procedure due to
instrumentation failure (1.5%). Pedicle screw and rod 6 synthetic
cage or cement constructs were augmented with graft (bone
graft substitute, autograft, BMP, allograft) in 42.65% of cases. No
fusion was performed in 57.35% of cases.
Conclusions This study suggests that symptomatic failure of spinal instrumentation necessitating revision surgery in patients
with spinal metastases is an uncommon occurrence (1.5%) despite the lack of bone graft in the constructs used to stabilise
the vertebral column. This finding is of particular significance in
patients whose primary malignancy is associated with longer
survival.

WM1-12: Outcomes in multiple level cervical arthroplasty
S. Solanki, T. Hammett and R. Ashpole
Department of Neurosurgery, Queen’s Medical Centre,
Nottingham, UK
Objectives To assess any differences in patient reported outcomes between single and multiple level cervical arthroplasty
from a single surgeon series.
Design Prospective, single surgeon series in a university hospital.
Subjects 75 consecutive patients undergoing cervical arthroplasty from 2007 to 2012 were approached for inclusion. 50
patients completed pre and post-operative questionnaires.
Methods Prospective questionnaire and data collection from
consecutive patients.
Results 50 of 75 patients completed full forms at one year follow up. 13 patients had undergone multiple level (ML) arthroplasty (12 two level, 1 three level). ML patients were more likely
to be male (10/13) and report myelopathic symptoms (5/13).
Mean SF-36 improved from 54 to 70 in ML patients vs 48 to 67
in single level (SL) patients. Mean NDI improved from 28 to
22 in ML, vs 35 to 24 in SL patients.
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Conclusions Patient reported outcomes appear very similar in
the two groups. Complications and length of stay were similar,
as was the overall improvement. Where indicated, multiple level
arthroplasty appears to offer similar outcomes to single level at
one year.

WM1-13: Previous surgery significantly increases the risk of
both surgical and general complications during surgery for
degenerative disorders of the lumbar spine
T. Pigotta, A. Mannionb, P. Zehnderb, F. Porchetb,
€ckb and E. Aghayevc ,
D. Jeszenskyb, F. Kleinstu
presented on behalf of the Spine Tango Committee
a
€rich,
The Walton Centre, Liverpool, UK; bSchulthess Klinik, Zu
Switzerland; cInstitute for Evaluative Research in Medicine,
University of Bern, Bern, Switzerland
Objectives To quantify the effect of the number of prior spinal
procedures on perioperative complications in subsequent surgery.
Design An analysis of prospectively collected data within the
Spine Tango registry.
Subjects 4940 patients with lumbar degenerative disease.
Methods The patients’ medical history and surgical details were
documented on the Spine Tango Surgery form, as were generalmedical complications and surgical complications arising
between admission and discharge (multiple choice options).
Multiple logistic regression models were built to investigate the
relationship between the number of previous surgeries and the
presence of a perioperative complication, controlling for other
potential confounders (age, sex, smoking, BMI, comorbidity,
number of vertebral levels affected).
Results There were 9.4% surgical complications (most commonly dural tear, neurological, haematoma and infection) and
6.5% general complications (most commonly cardiovascular,
urinary, pulmonary and liver/GI). In the multivariable models
(adjusting for confounders), previous surgery significantly
increased the odds of incurring a general medical complication
(OR 1.185, 95%CI 1.074 – 1.307; p¼0.001) and a surgical complication (OR 1.148, 95%CI 1.051 – 1.253; p¼0.002). In other words,
for each previous surgery, the odds of incurring a medical complication increased by 19% and a surgical complication by 15%.
Conclusions This study demonstrates that previous spine surgery increases the risk of developing a complication during subsequent surgery.

WM1-14: Low grade degenerative and lytic
spondylolisthesis: to reduce or not to reduce?
M. Pitsika, D. Giraldi and H. Sharma
Plymouth Spine Services, South West Neurosurgical
Department, Derriford Hospital, Plymouth, UK
Objectives Pedicle screws that enable the reduction of listhesis
prior to fusion have been introduced. The purpose of this study
was to identify whether the reduction of low grade degenerative listhesis (LGDLS) prior to fusion has better radiological and
clinical outcome, compared to in situ instrumentation.

Design Retrospective analysis of prospectively collected data
took place using the log book of one spinal surgeon, clinical letters, operation notes, discharge letters, preoperative, immediate
postoperative and follow up lateral lumbar X-rays.
Subjects All patients with LGDLS that underwent instrumented
fusion in the years 2012–2014 were included.
Methods Disc height, amount of slip reduction and maintenance of it were used to assess radiological outcome. Visual analogue score (VAS) and Oswestry Disability Index (ODI) were used
to assess clinical outcome.
Results Totally 63 patients were included: reduced listhesis
n¼36, non-reduced n¼27. Mean follow up was 9 months. In the
first group the average reduction was: 51% immediately post
op, 38% in the first and 43% in the final follow up. Average clinical improvement was: VAS Back 3.3, VAS Leg 5.84, ODI 24.37%.
In the non-reduction group the average reduction of listhesis
was: 34% immediately post op, 27% in the first and 12% in the
final follow up. Average clinical improvement was: VAS Back
4.13, VAS Leg 5.07, ODI 26.57%.
Conclusions This study showed that there was no difference in
the clinical outcome on attempted reduction for LGDLS, but it
achieved and maintained better radiological outcome

PARALLEL SESSION – WM1-14: WEDNESDAY 20th APRIL
WP1 – Paediatrics

WP1-1: Complication rates and early functional outcome
after selective dorsal rhizotomy: a prospective case series of
134 patients.
B. Markiaa, I.K. Poplea, S.M. Jefferya, Z. Mohameda,
J. Smitha, G. Athertona, A.K. Aquilinab and R.J. Edwardsa
a
Bristol Royal Hospital for Children, Bristol, UK; bGreat Ormond
Street Hospital, London, UK
Objectives Selective Dorsal Rhizotomy (SDR) is a procedure to
improve gait and reduce spasticity in diplegic cerebral palsy.
The aim of this study was to audit surgical complication rates
and functional outcomes for all procedures undertaken by our
SDR service.
Design Mixed prospective/retrospective review of single-centre
cohort.
Subjects 134 consecutive SDR operations since 2011. Data collection was incomplete for 6 patients. Mean age was 7 (3–18)
years. Mean follow up time was 15.8 month (minimum 6
months).
Methods Outcome measures including functional scores were
prospectively collected for all patients; post-operative surgical
complications were identified from retrospective case-note
review for the first 106 cases and prospectively for subsequent
cases.
Results There were no deaths, major surgical complications
or severe permanent neurological deficits. Two patients had
long-term foot dysaesthesia. There were 3 superficial wound
infections. No CSF leaks or major infections were identified.
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There were 3 re-admissions; 2 un-related to SDR, one required
short term medical treatment. All patients experienced a major
reduction in spasticity. In the first 44 patients to reach 2 year
follow up, mean GMFM66 improved from 58.1 to 65.3 (paired
t-test p<0.00001).
Conclusions This represents the largest single-centre UK series
of SDR patients. SDR is a safe and effective method to reduce
lower limb spasticity in children. More detailed analysis of outcome and quality of life data and its correlation to surgical technique is under way.

WP1-2: Diagnostic yield and clinical impact of brain biopsy
in children presenting with neurological deterioration of
unknown cause
P.J. Grover, K.J. Hassell, C. Sayer, C.A. Hemingway and
K. Aquilina
Great Ormond Street Hospital for Children, London, UK
Objectives The role of brain biopsy in neurological deterioration
of unknown cause is controversial. The yield and value of diagnosis must be weighed against the risk of potentially catastrophic complications. We reviewed indications for and
outcomes of biopsy over 25 years at a UK tertiary Paediatric
centre.
Design Retrospective analysis.
Subjects All children (0–18 years) who underwent brain biopsy
for neurological deterioration of uncertain cause 1990–2015.
Methods Patients were identified using computerised codes.
Children who presented with neurological deterioration and had
biopsy after inconclusive non-invasive diagnostics were
included. Clear radiological diagnoses of tumour were excluded.
Case notes, MRI and pathology results were reviewed.
Results Fifty-three stereotactic biopsies were performed during
1990–2015; full data were available for 43/53. Main indications
were a differential diagnosis including malignancy, or to exclude
contraindications to immune-suppressive treatment. Histology
was abnormal in 42/43 (97.7%) cases. Abnormal findings
included unspecified encephalitis, specific infection, neoplasm,
granulomatous disease, Rasmussen encephalitis. Biopsy was
diagnostic in 31/43 (72.1%). Histopathology altered clinical management in 36/43 (83.7%) cases. Transient complications
occurred in 6/43 (14%). There were no long-term complications.
Conclusions Stereotactic biopsy was safe and effective, resulting
in diagnosis in 72.1% and clinical impact in 83.7% cases. The
clinical utility of biopsy may be higher in children than adults.

WP1-3: Do gravitational shunt valves have a higher failure
rate as primary CSF shunts in children?
T.C. Graingera and G. Jamesb
a
Barts and the London School of Medicine and Dentistry,
London, UK; bGreat Ormond Street Hospital, London, UK
Objectives The use of gravitational valves for paediatric shunts
is increasing. Due to their more complex design, there is
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concern about the possibility of early blockage in children. This
study was designed to assess this risk.
Design Retrospective cohort study.
Subjects Consecutive children undergoing primary shunt insertion who received either a gravitational valve (GV; Miethke
PediGAV) or standard non-gravitational valve (NGV; Codman
Precision) during the study period (2007–14).
Methods Electronic database review. Early failure defined as
need for revision for blockage <30d post primary surgery. Late
failure defined as need for revision for blockage >30d. Chi
square analysis was used.
Results A total of 207 primary shunts were inserted during the
study period, 36 GV and 171 NGV. There was no statistical difference in mean age between the two study groups, but the
underlying diagnosis profile was different (tumour more common in NGV group). For early shunt failure, there were 5 events
(13%) in the GV group and 10 events (6%) in the NGV group
(p¼0.091). For late shunt failure there were 4 events (14%) in
the GV group and 45 events (28%) in the NGV group (p¼0.078).
Overall, primary shunt survival at 1 year was similar at 77.78% in
the GV group and 79.53% in the NGV group (p¼0.813).
Conclusions GV had more early failures, but this was balanced
by less late failures – 1 year survival was identical between the
groups. Currently there is an absence of evidence to recommend one valve type over another.

WP1-4: Atypical teratoid/rhabdoid tumours – a 10-year
single institution experience
D. Bhagawati, K. Sandhu, K. Phipps, S. Hettige,
D. Thompson, O. Jeelani, T. Jacques and K. Aquilina
Great Ormond Street Hospital, London, UK
Objectives Atypical teratoid/rhabdoid tumours (ATRT) are rare,
highly malignant tumours of the central nervous system with a
dismal prognosis under the age of 3. We present a large single
institution series and discuss surgical management and prognostic factors.
Design Retrospective analysis of case notes and imaging for
patients with a histological diagnosis of ATRT treated over a 10year period in a tertiary paediatric hospital.
Subjects 25 patients (M:F ¼ 11:14), presenting between 2005
and 2015; 19 (76%) where treated in the last 5 years.
Methods Retrospective analysis of case notes and imaging.
Demographics, tumour volumes, genetics, treatment and survival data were collected. All patients were managed via the
local neuro-oncology MDT.
Results 25 patients (M:F ¼ 11:14) with a mean age at diagnosis
of 2.49 years, were treated over the last 10 years of which 18
(72%) were posterior fossa and 7 (28%) were supratentorial. 8
(32%) required primary CSF diversion, and a further 3 (12%)
required a CSF diversion procedure after primary surgery. 8
patients (32%) were treated palliatively (no oncological therapy),
of whom 5 were under the age of 1. Mean survival was 1.6, 1.0
and 1.9 years for the whole group, those presenting under 1
year and those over 1 respectively. The extent of tumour resection was shown to significantly affect survival (mean 83.23%,
median 95.99%, p<0.00001).
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Conclusions ATRT remains a tumour with extremely poor prognosis, though an aggressive surgical strategy, where possible,
may confer a significant survival benefit.

WP1-5: The effect of introduction of a standardised
perioperative protocol on paediatric CSF shunt infection
rate
O. Omrania, J. O’Connorb and G. Jamesb
a
Barts and the London School of Medicine and Dentistry,
London, UK; bGreat Ormond Street Hospital, London, UK
Objectives Shunt infection is a major problem in paediatric
neurosurgery. Our institution introduced a mandatory shunt
protocol in 2012 with the aim of reducing infection rate.
Design Retrospective cohort study.
Subjects Consecutive patients undergoing permanent shunt
operations (primary insertion, revision, and internalisation post
external drainage) in the 2 study periods (3 years immediately
prior and 3 years immediately after protocol introduction).
Methods Electronic database review. Absolute and relative risk
reductions (ARR/RRR) and Chi square statistical analysis was
used.
Results 962 operations in 546 children were identified (529 preprotocol, 433 post). Overall infection rate decreased from 6.5%
(32 infections in 529 cases) before the introduction of the protocol to 4.8% (21/433) whilst the protocol was in place (p¼0.14;
ARR 1.7%; RRR 23.2%). For primary shunt insertions, the infection rate reduced from 4.1% (8/193) to 2.5% (4/160) (p¼0.26;
ARR 1.6%; RRR 39.1%). For shunt revisions, there was a decrease
from 6.5% (16/247) to 4.3% (9/210) (p¼0.17; ARR 2.2%; RRR
34%). For internalisations there was a small increase in infection
rate – from 10.4% (8/87) to 12.7% (8/63; p ¼ 0.6, ARR – 2.3%,
RRR – 22%).
Conclusions The protocol reduced overall infection rate and
infections in primary shunts and shunt revisions. The lack of efficacy in shunt internalisations suggests the current protocol
should be modified for these cases. We recommend paediatric
units introduce a protocol for primary and revision shunts.

WP1-6: Convection enhanced delivery of carboplatin for
paediatric diffuse intrinsic glioma: early clinical experience
W. Singletona, N. Baruab, J. Morganb, R. Edwardsc,
S. Lowisd and S. Gillb
a
Functional Neurosurgery Research Group, University of Bristol,
Bristol, UK; bDepartment of Neurosurgery, Southmead Hospital,
Bristol, UK; cDepartment of Paediatric Neurosurgery, Bristol
Royal Hospital for Children, Bristol, UK; dDepartment of
Paediatric Neuro-oncology, Bristol Royal Hospital for Children,
Bristol, UK
Objectives The treatment of diffuse intrinsic pontine glioma
(DIPG) remains an unmet clinical need. Treatment failure is in
part due to poor CNS penetration of systemic chemotherapy at
non-toxic doses. At high concentrations carboplatin is cytotoxic
to DIPG cells in vitro. Convection enhanced delivery (CED) of

carboplatin to the paediatric brainstem through surgically
placed micro-catheters overcomes the limitations of systemic
treatment. We describe our clinical experience of this novel
approach to this disease.
Design A compassionate treatment program of carboplatin CED
for radiological or biopsy proven DIPG.
Subjects 6 children (ages 4–12 years) treated using a multi-catheter intermittent regime of carboplatin CED.
Methods All children underwent robotic assisted stereotactic
MRI-guided implantation of 4 recessed step catheters using
trans-frontal and trans-cerebellar trajectories. Carboplatin was
infused on two consecutive days for up to 8 cycles over a 12month period in an intermittent regime.
Results Infusions were well tolerated. Neurological side effects
due to the infusion and drug were seen most commonly during
the first cycle of treatment and resolved before further infusions.
Survival has exceeded 14 months from diagnosis in two
patients. 5 of the 6 children treated remain alive and continue
to receive therapy.
Conclusions CED of carboplatin to the paediatric brainstem is
well tolerated and could potentially represent a paradigm shift
in the treatment of DIPG. A phase II clinical trial is planned.

WP1-7: The management of ventriculo-peritoneal shunt
infections
C. Parks, M. Bailey and C. Mallucci
Alder Hey Children’s Hospital, Liverpool, UK
Objectives There is little consensus reported on the choice of
intravenous (IV) and/or intrathecal (IT) antibiotics and for the
duration of antibiotic therapy for treatment of VP shunt infection. We surveyed a cohort of British neurosurgeons to assess
current practice.
Design Principle investigators from the BASICs Trial completed
a questionnaire. Two clinical scenarios were described: (A) classic symptoms of shunt infection with organisms on shunt tap;
(B) pyrexia, headache and raised CSF cell counts but negative
gram stain.
Methods Responses were collected on management of shunt
hardware, choice and duration of antibiotic treatment.
Results 21 completed questionnaires were received. 100% of
responders would remove shunt hardware and insert an external ventricular drain (EVD) in scenario A and 85% in scenario B.
Most would use an antibiotic impregnated EVD (65%). IV antibiotics alone would be used by 72% in both scenarios. IT antibiotics alone would be used by 11% in scenario A and 6% in
scenario B. Combined IV and IT antibiotics would be used by
17% in scenario A and 22% in scenario B. 11 different antibiotic
regimens were suggested in scenario A and 13 different regimens in scenario B. Responders would treat with antibiotics for
a periods ranging from 5 days to 28 days.
Conclusions Most neurosurgeons surveyed remove infected or
potentially infected VP shunts and insert an EVD. IV antibiotics
alone are used by most, but IT therapy is also used. Little consensus exists on specific antibiotic regimens for this common
infection.
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WP1-8: A new method of non-invasively measuring ICP
within a shunt system: a single centre experience
S. Thompson, A. Toma and L. Watkins
The National Hospital for Neurology and Neurosurgery,
London, UK
Objectives The Miethke sensor reservoir is a new to market
shunt reservoir which allows clinicians to measure ICP (intraventricular) when implanted as part of a ventricular shunt system.
Design A retrospective review of all implanted sensor reservoir
products and an estimated number of unnecessary clinical procedures prevented.
Subjects The clinical team initially obtained 6 sensor reservoir
units. They were therefore implanted, when a patient required
shunt surgery, in patients who were deemed as having complex
history and likely to complain/experience pressure abnormalities.
These included patients with, congenital conditions and IIH.
Methods All case notes and clinic letters were reviewed for
each patient. Patient symptoms were compared against our
existing protocol for admission 6 diagnostic ICP monitoring to
determine the volume of admissions saved as a result of the
implantable reservoir.
Results It is estimated that a total of 7 ICP bolts were prevented
from being inserted following the implantation of this device.
The sensor reservoir was able to read ICP in an out-patient clinic
environment and guide the clinician to adjust VP shunt valve
setting to obtain a better pressure or encourage patients that
their pressure was within acceptable parameters.
Conclusions The sensor reservoir has been a useful tool in the
management of complex hydrocephalic patients. In the small
sample size discussed here, it has proven to accurately measure
ICP, prevent unnecessary surgery/admissions and aided the clinician in managing ICP.

WP1-9: A non-bandeau technique of fronto-orbital
remodelling for synostotic trigonocephaly and
plagiocephaly: report of 328 cases
O.S. Thornetta, G. Jamesb, J. O’Harab, N.U.O. Jeelanib,
D.J. Dunawayb and R.D. Haywardb
a
Barts and the London School of Medicine and Dentistry,
London, UK; bGreat Ormond Street Hospital, London, UK
Objectives The standard fronto-orbital remodelling (FOR) operation, for correction of metopic and unicoronal synostosis,
involves remodelling of the supraorbital bandeau which requires
complex osteotomies and implants. The senior author (R.D.H.)
developed an alternative technique, disposing of the deformed
supraorbital ridges and fashioning a new supraorbital region
using a favourable contour selected from posteriorly on the
skull. We report the safety and outcomes of this technique.
Design Retrospective review.
Subjects 328 consecutive operations in 322 (167 metopic and
155 unicoronal) patients identified.
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Methods Electronic database and case note review of all
recorded FOR operations since introduction of technique in
1995.
Results Median age at surgery was 1 year 5 months (range
4 mo to 25 y; 169:153 M:F). Prospective complication recording was introduced in 1999. In 284 cases since, there were
13 adverse events (5%). There was 1 death (post-operative
extradural haematoma). The majority of the other complications were infective (8/13). 6/322 (2%) patients required revision at our institution for unsatisfactory cosmetic result (4
unicoronals, 2 metopics). Of 115 cases where this information
was available, 92 (80%) patients had no parental concerns
with the aesthetic result, with only 2 patients with major aesthetic concerns.
Conclusions This novel technique for FOR is safe and efficacious for correction of unicoronal and metopic synostosis in
children.

WP1-10: Safety and efficacy of paediatric intraventricular
endoscopy
A.L. Bowes, J. King-Robson, W. Dawes, G. James and
K. Aquilina
Great Ormond Street Hospital for Children, London, UK
Objectives To determine whether age at intervention influences
the safety and efficacy of paediatric intraventricular endoscopy.
Design Retrospective cohort study.
Subjects 287 paediatric patients aged 0–17 years (52 infants,
0–6 months; 38 infants, 6–12 months; 197 paediatric patients, 1
year þ; Male:Female ratio ¼ 174:113).
Methods All paediatric patients who underwent neuroendoscopy from December 2005 to December 2014 were included in
the current study.
Results 227 patients underwent neuroendoscopic intervention
for the management of CSF-related disorders (79.1%), including endoscopic third ventriculostomy (53.0%; ETV) and for the
treatment of intracranial cysts (21.6%). Following neuroendoscopy for CSF-diversion, a significantly higher rate of subsequent shunt insertion was seen in patients aged 0–6 months
(63.0%) when compared to those aged 6–12 months (46.4%)
or >1 year (31.4%) (p ¼ 0.001). In contrast, the rate of repeat
ETV was comparable between age groups (p ¼ 0.339). Nine
types of complication were recognised in patients who underwent initial intraventricular endoscopy (287 procedures),
including intracranial haemorrhage (1.7%) and CSF leak (3.1%).
No significant difference in complication (11.8%) or infection
rate (1.04%) was observed between age groups (p ¼ 0.624
and p ¼ 0.548, respectively). There was no peri-operative
mortality.
Conclusions Neuroendoscopy is a safe neurosurgical intervention in paediatric patients of all ages, although it may be associated with increased shunt rates post-ETV within young
infants.
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WP1-11: Planned phase II trial of convection enhanced
delivery (CED) of carboplatin in children with diffuse
intrinsic pontine glioma
J. Morgana, W. Singletonb, N. Baruab, S. Gillb, S. Lowisa
and R. Edwardsa
a
Bristol Royal Children’s Hospital, Bristol, UK; bSouthmead
Hospital, Bristol, UK
Objectives Primary Endpoint – Mean Overall Survival Secondary
Endpoints – Progression-Free Survival, Steroid usage & Quality
of Life measure.
Design Single Arm Trial against Historic Controls.
Subjects 15 Children with DIPG. This number satisfies a power
calculation derived from a Dutch historic control group mean
overall survival and standard deviation.
Methods (1) Identify children at diagnosis and consent them
onto the trial at this time. (2) Complete Conventional
Radiotherapy 54 Gy over 6 weeks. (3) Post-Radiotherapy MRI
between 4 to 8 weeks to confirm suitability for CED. (4) Surgery
to implant CED system. (5) Four cycles of CED Carboplatin spaced
6–10 weeks apart, depending on the extent of clinical recovery.
Results Present survival data as Kaplan–Meier Curve.
Conclusions This trial will be able to answer whether CED
Carboplatin is able to safely extend the lives of patient with
meaningful quality of life.

WP1-12: Paediatric epilepsy surgery: a review of single
centre practice from 2008 to present.
C. Pringle and V. Josan
Royal Manchester Children’s Hospital, Manchester, UK
Objectives Paediatric epilepsy surgery is an accepted management strategy in the treatment of intractable epilepsy. These are
often extensive procedures on medically complex children. We
completed a retrospective analysis of our practice to assess
post-operative seizure control and to identify areas for improvement in our practice.
Design Retrospective case note analysis.
Subjects Paediatric patients undergoing epilepsy surgery from
2008 to present at our institution.
Methods Retrospective analysis of patient notes and clinic
documentation from paediatric epilepsy surgery multidisciplinary services.
Results 61 epilepsy surgeries were completed (13 craniotomies
for space occupying lesions, 17 hemispherotomies, 28 temporal
lobectomies and 3 tempo-parietal-occipital disconnections). 19
of these procedures were completed for resection of lesions (10
DNETs, 2 cavernomas, 1 hamartoma, 1 neurocytoma, 2 glioneuronal tumours, 1 tuber, 1 infarct, 1 cortical dysplasia).
Average age at surgery was 10.1 years. Mean length of stay was
11.3 days. Three patients experienced pseudomeningoceles
requiring formal CSF diversion, 1 patient experienced an
unanticipated hemiparesis (now resolved) and we detected 8
post-operative visual field defects. At 1 year follow-up Engels
scores were as follows: Engels 1 ¼ 35, Engels 2 ¼ 15, Engels
3 ¼ 7 and Engels 4 ¼ 3.

Conclusions Epilepsy surgery offers good seizure control in
neurologically complex paediatric patients. We will continue to
follow up this cohort of patients to assess long term seizure
control.

WP1-13: Presentation, modality of treatment and outcomes
of intracranial arterio-venous malformations in paediatrics
patients
A. Shtaya and O Sparrow
Wessex Neurological Centre, University Hospital Southampton,
Southampton, UK
Objectives To study the clinical presentations, modality of treatment, outcomes, and follow up of intracranial arterio-venous
malformations (AVMs) in paediatric patients treated in a single
centre.
Design Retrospective case note and imaging review.
Subjects All patients in the prospectively maintained vascular
data-base of the senior author.
Methods We audits all cases referred over 20 years period
(1994–2014). Of 48 patients aged <18 years, 43 had brain
AVMs, 26 males and 17 females, with mean age of 12.6 6 0.6
(range 4–17 years).
Results 35 patients had bled, 7 patients were symptomatic
without haemorrhage and 1 was incidental. Spetzler-Martin
score distribution was: 4 cases grade I, 16 grade II, 21 grade III,
and 2 cases were grade IV. 27 patients had microsurgery alone
and 9 were treated by radiosurgery only. 3 patients were
embolised, all followed by radiosurgery, with one requiring surgery too, while 4 patients had combined surgery and radiosurgery. Modified Rankin score (mRS) 0–2 improved significantly
after intervention to 90.6% from 37% pre-treatment (p-value
<0.0001). Imaging confirmed obliteration in 27 cases from the
surgery only group, while 7 patients who had radiosurgery only
were cured. The rest underwent more than one treatment
modality before achieving cure. Cerebral angiogram at age 18
was negative in all patients who had been deemed cured
previously.
Conclusions Microsurgical excision of intracranial AVMs which
are surgically accessible remains the primary treatment option
with very good outcomes. AVMs were acutely removed when
associated with a large clot that required evacuation, otherwise
definitive management was performed on an elective basis.

WP1-14: Ventriculosubgaleal shunts for post-haemorrhagic
hydrocephalus in extremely low gestational age neonates: a
surgical series
M. Kanga, K. Aquilinab and G. Jamesb
a
Barts and the London School of Medicine and Dentistry,
London, UK; bGreat Ormond Street Hospital, London, UK
Objectives Intraventricular haemorrhage (IVH) is the most common neurosurgical presentation in preterm infants. In 2012 we
introduced a new protocol for management of preterm IVH
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using ventriculosubgaleal shunt (VSGS) as the preferred temporising device.
Design Retrospective case review.
Subjects All preterm infants requiring VSGS during study period
(2012–14).
Methods Electronic record review.
Results During the study period, 19 infants required VSGS.
Mean follow up was 516 days (range 137–1056). 18 (95%) had
Papile grade 3 or 4 IVH at the time of referral. At the time of
VSGS insertion, mean gestational age was 31 þ 1 weeks (range
26 þ 4 to 36 þ 4) and mean weight was 1171g (range
758–1600g). Pre- and post- surgical ventricular indices (VI) demonstrated an average 7.6 mm reduction. Surgical complications
occurred in 5 cases (32%), including 2 infections, 2 failures
requiring revision, and 1 decompression haemorrhage (managed conservatively). 18 (95%) infants underwent conversion to
a permanent ventriculoperitoneal shunt, mean of 79 days (range
24–349) after the VSGS insertion. There were no mortalities during the study period.
Conclusions VSGS is a safe technique for management of preterm IVH with an acceptable morbidity profile in these complex
patients. Despite its conceptual use as a temporising device, all
except one patient required insertion of a permanent shunt.
This may relate to the severe Papile grade profile of our
population.

MAIN SESSIONS
WM2 – Trauma

WM2-1: Review of frontal sinus fracture outcomes from a
tertiary multispecialty craniofacial trauma service
S. Chegini, N. Galligan, N. Mcleod, R. Corkill, S. Bojanic,
S. Griffiths and D. Dhariwal
Oxford University Hospitals, Oxford, UK
Objectives There are no agreed national guidelines for the
treatment of Frontal Sinus fractures. The Oxford University
Hospitals Craniofacial Trauma unit was set up 5 years ago as a
joint Oral & Maxillo-facial and Neurosurgical service. We present
our experience to date.
Methods The study included 91 patients with data collected
from a prospective database and retrospectively using a predesigned proforma. Patients underwent cranialisation if they
met the criteria of persistent CSF leak, displaced posterior
wall fracture or Naso-Frontal Outflow Tract obstruction. The
average follow-up time was 3 years and 6 months (range
1–10 years).
Results Data showed male:female ratio 6:1 with mean age of
34. Data included mechanisms of injury (35% RTA, 23% fall from
a height, 10% assault, 2% gunshot). 3 patient groups were analysed. Group 1 underwent cranialisation (n¼50). Group 2 met
the criteria for cranialisation but were treated conservatively
due to comorbidities (n¼8). Group 3 were treated conservatively
(n¼33). Combined percentage outcomes for infection,
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mucoceole and need for further surgery where 8% for Group 1,
38% for Group 2 and 9% for Group 3. There was a statistically
significant reduction in complications for patients who met the
operative criteria and underwent cranialisation compared with
conservative treatment (p¼0.04).
Conclusions We present outcomes from one dedicated multispecialist Craniofacial Trauma Unit in the UK, which may inform
benchmarking for care of patients with this specific group of
injuries.

WM2-2: A pragmatic randomised trial of decompressive
craniectomy versus craniotomy for adults with acute
subdural haematoma (Rescue-ASDH – www.rescueasdh.org)
A.G. Koliasa, H. Adamsa, A. Bellib, G.T. Manleyc,
A.T. Kingd, A.D. Mendelowe, P.M. Brennanf, F. Servadeif,
P.J. Kirkpatricka, D.K. Menong, P.J. Hutchinsona and
O.N. behalf of the RESCUE-ASDH Collaborative Groupi
a
Division of Neurosurgery, University of Cambridge, Cambridge,
UK; bNIHR Centre for Surgical Reconstruction and
Microbiology, University of Birmingham, Birmingham, UK;
c
Department of Neurological Surgery, University of California
San Francisco, San Francisco, CA, USA; dDivision of
Neurosurgery, Salford Royal Hospital & University of
Manchester, Manchester, UK; eDivision of Neurosurgery,
Newcastle University, Newcastle, UK; fDivision of Neurosurgery,
University of Edinburgh, Edinburgh, UK; gNeurosurgeryNeurotraumatology Unit, University Hospital of Parma, Parma,
Italy; hDivision of Anaesthesia, University of Cambridge,
Cambridge, UK; iRESCUE-ASDH Collaborative Group, RESCUEASDH Collaborative Group, Cambridge, UK
Objectives The RESCUE-ASDH trial aims to compare the clinical
and cost-effectiveness of decompressive craniectomy (DC) versus craniotomy for the management of adult head-injured
patients undergoing evacuation of an acute subdural haematoma (ASDH).
Design A multi-centre, pragmatic, parallel group randomised
trial of DC vs. craniotomy for head-injured patients with an
ASDH.
Subjects The criteria which will be used to determine eligibility
of individual patients are Inclusion criteria: Adult head-injured
patients (aged >16years); ASDH on CT; The admitting neurosurgeon feels that the haematoma needs to be evacuated either
by a DC or craniotomy (bone flap >11cm). Patients with additional lesions (such as intracerebral haemorrhage/contusions)
may be included. Exclusion criteria: Severe pre-existing physical
or mental disability or severe co-morbidity which would lead to
a poor outcome even if the patient made a full recovery from
the head injury.
Methods The study aims to determine the effectiveness of DC
versus craniotomy in ‘the real world’; hence, surgeons will
decide upon the suitability for randomisation of individual
patients intra-operatively similar to routine practice.
Results The required sample size is 990 patients. Recruitment
started in Sept 2014. The internal pilot will run until March
2016.
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Conclusions We will present the baseline data of the enrolled
patients and our experience during the pilot phase of this trial.
Please visit www.rescueasdh.org for more information.

WM2-3: Randomised, double blind, placebo-controlled trial
of a 2-week course of Dexamethasone for adult patients
with a symptomatic Chronic Subdural Haematoma (DexCSDH trial) – a progress update
E. Edlmanna, A. Koliasa, C. Turnera, A. Bellib, H. Marcusc,
A. Charic, P. M. Brennand, P. Mitchelle, P. Myintf,
D. Nandid, E. Warburtona, G. Bartong, S. Bondh,
I. Wilkinsonh, C. Braynei, A.T. Kingj, D. Bultersk,
P. J. Hutchinsona, British Neurotrauma Group, British
Neurosurgical Trainee Research Collaborative and DexCSDH Collaborative Group
a
Department of Clinical Neurosciences, Addenbrooke’s Hospital
& University of Cambridge, Cambridge, UK; bDivision of
Neurosurgery, Queen Elizabeth Hospital & University of
Birmingham, UK; cDepartment of Neurosurgery, Imperial
College Healthcare NHS Trust, London, UK; dDepartment of
Clinical Neurosciences, Western General Hospital & University
of Edinburgh, Edinburgh, UK; eDivision of Neurosurgery, Royal
Victoria Infirmary & Newcastle University, Newcastle, UK;
f
School of Medicine, University of Aberdeen, Aberdeen, UK;
g
Norwich Medical School, University of East Anglia, Norwich,
UK; hCambridge Clinical Trials Unit, Cambridge University
Hospitals NHS Foundation Trust, Cambridge, UK; iDepartment
of Public Health and Primary Care, University of Cambridge,
Cambridge, UK; jDepartment of Neurosurgery, Salford Royal
Hospital & University of Manchester, Manchester, UK; kDivision
of Neurosurgery, Southampton General Hospital & University
of Southampton, Southampton, UK
Objectives Summary update on current recruitment for DexCSDH trial.
Design UK-wide multi-centre, pragmatic, randomised, doubleblind placebo-controlled trial.
Subjects All adults admitted to a participating neurosurgical
unit with a symptomatic CSDH on cranial imaging are eligible.
Methods Blinded randomised allocation to a 2-week tapering
course of either dexamethasone or placebo, which must be
given within 72hrs of admission. Both surgical and conservatively managed CSDH patients can be enrolled. The primary outcome measure is the modified Rankin Scale (mRS) at 6 months
post-randomisation.
Results As of 15 December 2015, 41 patients had been enrolled
in 2 centres from August 2015. 3 further sites have been initiated and are due to start recruitment. 6 participants have been
managed non-operatively and the remaining 35 have had
operative management. The study drug has been well tolerated
with 98% of patients completing full 14 days. 5 patients have
completed the 3-month follow-up.
Conclusions This multi-centre randomised trial aims to provide level 1 evidence as to the effectiveness of dexamethasone in improving functional outcome in patients with CSDH.
Current uptake of the trial amongst patients is good and the

adverse event rate low. Early data collection and return is
excellent.

WM2-4: External immobilisation of odontoid fractures: a
systematic review and meta-analysis to compare the halo
vest and hard collar
M. Waqara, D. Van-Poptaa, D. Baroneb and Z. Sarsamb
a
Salford Royal NHS Foundation Trust, Salford, UK; bThe Walton
Centre NHS Foundation Trust, Liverpool, UK
Objectives To compare the halo and hard collar in the management of adult odontoid fractures.
Design Systematic review and meta-analysis.
Subjects Adults (18) with odontoid fractures.
Methods Review of MEDLINE (PubMed interface) and the
Cochrane database. Inclusion criteria: (1) clinical outcomes, (2) in
adults (18), (3) with odontoid fractures, (4) immobilised using
a halo or hard collar, (5) in multiple (>5) patients. Failure was
defined as the need for operative intervention.
Results 672 cases were included, managed in a halo (59%) or
collar (41%). Mean age: 66 (range 18–96) years. Type 2 odontoid
fractures were the commonest (82%) and had a higher failure
rate than type 3 fractures (p<0.001). Patients treated in a collar
had a higher failure rate than those treated in a halo (p¼0.041),
though this trend was not affirmed in subgroup analysis by fracture type. Fibrous malunion occurred in a minority of patients
and only 13% of these cases failed. Neurological outcomes were
universally favourable. Mortality rates were similar between the
collar and halo, though the halo had a higher rate of associated
morbidity (p¼0.005). Functional outcomes were sparsely
reported, though grossly in favour of the collar.
Conclusions Failure is more likely with the collar, though the
high morbidity associated with the halo precludes its use in elderly patients. Malunion usually represents a stable clinical outcome. Prospective randomised studies are awaited to more
definitively compare the devices.

WM2-5: Ultra-early biomarkers of outcomes following major
trauma: a longitudinal observational study from the
‘Golden Hour’ project
Z. Sua, D.J. Daviesa, J. Hazeldineb, E. Tomana,
D. Hackerc, P. Harrisonb, J. Lordb and A. Bellia
a
NIHR Surgical Reconstruction and Microbiology Research
Centre, Queen Elizabeth Hospital Birmingham; bSchool of
Immunity and Infection, University of Birmingham;
c
Department of Neuropsychology, University Hospitals
Birmingham NHS Foundation Trust
Objectives To assist early characterisation and prognostication
of traumatic brain injury (TBI) by identifying biomarkers released
in the early hours of trauma in relation to medium-term functional and psychological outcomes of TBI patients versus those
with extra-cranial trauma (ECT).
Design Longitudinal observational study.
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Subjects 67 patients were recruited with 16 (6 TBI and 10 ECT)
completing 6-month follow-up.
Methods Blood samples were taken within the first hour (H1),
4–12 hours (H2), 48–72 hours (H3) and 6 months post-injury for
biomarker evaluation. Patients were assessed at 6-month using
the Neuropsychological Assessment Battery (NAB), Glasgow
Outcome Scale-Extended (GOSE), and self-reported questionnaires for multi-dimensional outcomes.
Results The ratios of neutrophils:lymphocytes (N:L) at H1 correlated with the mean T scores derived from 5 subtests most sensitive to TBI in NAB (p ¼ 0.62). The H3 N:L ratios also
correlated with the mean T scores (p ¼ 0.62) and the total
screening index of the NAB (p ¼ 0.59). Furthermore, the N:L
ratios at 6-month correlated with the mean T scores (p ¼ 0.61).
Compared with the ECT controls, TBI patients performed less
well in the NAB (p¼0.039). No significant differences were found
in GOSE or other outcome variables between the two groups.
Conclusions Ultra-early increase of N:L ratios appear to indicate
worse neuropsychological performance in the recovery. Even
when achieving similar global functional recovery, TBI patients
still show neuropsychological decline compared with ECT
patients.

WM2-6: Pituitary dysfunction following traumatic brain
injury: incidence, risk factors and quality of life in a
prospective study
S.A. Alavia, E. Tomanb, A. Masonc, S. Crisenoc,
A. Toogoodc, D. Daviesb, Z. Sub and A. Bellia
a
Neurosurgery Department, Queen Elizabeth Hospital,
Birmingham, UK; bNIHR Surgical Reconstruction and
Microbiology Research Centre, University Hospitals
Birmingham, Birmingham, UK; cEndocrine Department, Queen
Elizabeth Hospital, Birmingham, UK
Objectives The aim is to report the incidence, risk factors and
outcome of post-traumatic hypopituitarism (PTHP), a recognised
complication of traumatic brain injury (TBI).
Design Prospective observational study of TBI patients referred
to a dedicated PTHP screening clinic.
Subjects 163 TBI patients.
Methods Pituitary function (TSH,fT4,IGF-1,prolactin,testosterone
in males, oestrogen in females, FSH,LH and Short Synacthen
Test, dynamic growth hormone (GH) test where appropriate)was
assessed 4–6 months and at 12 months after injury. Quality of
Life after Brain Injury and Quality of Life Assessments of GH
Deficiency in Adults scores were recorded. A multivariate analysis included the following predictors: GCS, age, gender, extracranial trauma, hypotension, hypoxia, past medical history, prehospital rapid sequence intubation, frontal contusions, vault or
skull base fracture and any neurosurgical procedures.
Results The incidence of PTHP was 21.5% (n¼35) at first screening. The most common abnormalities were raised prolactin
(n¼8) and GH deficiency (n¼7).Further changes in pituitary
function were seen at 12 months. Only GH deficiency correlated
with poor quality of life and no strong predictors of PTHP were
identified.
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Conclusions This represents one of the largest studies of PTHP.
The incidence of this complication was high and poor quality of
life was associated with GH deficiency, which makes routine
post-acute neuroendocrine screening worthwhile for all TBI
patients admitted to Neurosurgery, as there is no clear way to
select patients for screening.

WM2-7: A GCS and Pupils Prognostic Index
P.M. Brennana, G. Murrayb and G. Teasdalec
a
Department of Clinical Neurosciences, Edinburgh, UK; bCentre
for Population Health Sciences; cGlasgow University
Objectives Attempts to ‘improve’ the Glasgow Coma Scale
(GCS) by adding data on pupil and ‘brain stem’ responses have
not improved its ability to prognosticate. In contrast, adding the
3 GCS component scores to give a GCScore correlates with outcome, although this is less accurate at lower GCScores. We wondered whether a simple arithmetical way of combing GCS and
pupils might overcome this limitation.
Methods We integrated the GCScore with assessment of pupillary response, subtracting 1 or 2 points if 1 or 2 pupils (respectively) were unreactive to light. We tested this hypothesis with
the CRASH and IMPACT databases. We analysed multiple models
using GCS and pupils as categorical or linear terms and determined that the combination of GCS and pupils described above
was non-inferior to other more data-driven strategies. We determined the ability of this model to predict unfavourable Glasgow
Outcome Score (GOS) at 6 months.
Results We demonstrated a stepwise relationship between likelihood of an unfavourable outcome at 6 months and GCS pupil
score. For example, over the range of GCS from 8–3; 8–23.7%,
7–30.2%, 6–41.2%, 5–51.2%, 4–64.4%, 3–79.1%, 2–88.4%,
1–88.9% (IMPACT database).
Conclusions Further validation is required, but the GCSP index
appears to be comparable to more complex approaches and its
simplicity might make it a useful tool for prognostication. It
appears most useful in patients with severe brain injuries in
whom better prognostication could be of most value.

WM2-8: Novel technique for enhanced access to the perilesion brain for monitoring of patients with severe brain
injury
A.S Khan, C. Tolias and A. Strong
Kings College Hospital, London, UK
Objectives Multimodality monitoring devices used in ICU
require exact probe placement for useful data acquisition. We
report our experience of an innovative technique to monitor
multiple physiological variables from perilesional cortex, following severe brain injury.
Design Technical development and specific modifications to a
commercially available quad lumen bolt device.
Subjects Three subjects (n¼2, intracerebral haemorrhage; n¼1,
subdural haematoma), age range 50–57 years, requiring ICP
monitoring.
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Methods Insertion of all four probes was unachievable with the
original bolt design. After vigorous testing at bench side, we
systematically developed a novel method, incorporating the different properties of the four probes, along with the four different lumen diameters and heights of the bolt pigtails. We
specified additional accessories to be manufactured (1cm extension; narrower stylet and 65 mm extension) and worked out the
exact probe insertion depths to be pre-marked, where required.
After validating the measurements, we have now applied this
technique in the human brain.
Results 3D-rendering of CT scans confirmed that all probes
were inserted to within 1–3 mm of their intended depths (depth
electrode 1.8cm; ICP 3cm; licox 1.5cm; microdialysis 1.3cm).
Values and time courses of the physiological variables monitored were compatible with placement at the desired depths.
Conclusions This novel technique may allow earlier and more
consistent detection of brain tissue pathophysiology variables
than is possible from ICP alone.

WM2-9: The problem with NIRS in TBI is. . .
D.J. Daviesa, M. Clancyb, Z. Sua, S.J.E. Lucasa, S. Evansa,
E. Tomana, H. Dehghania and A. Bellia
a
Queen Elizabeth Hospital, Birmingham, UK; bUniversity of
Birmingham, Birmingham, UK
Objectives Near Infra-Red spectroscopy is potentially a useful
non-invasive tool within TBI management, but has not yet
achieved levels of consistency and accuracy required for use
within this context. Many technological innovations have been
developed to rectify this, including the modulation of the light
amplitude (frequency domain, FD). We tested an enhanced FD
R ) against a standard continucerebral NIRS system (IIS OptiPlexV
ous wave (CW) device (Hamamatsu NIRO 200) to elicit if this
technique can decrease the variability of baseline measures
(brain haemoglobin saturation) and accurately observe changes
induced by hypoxia.
Design Healthy volunteer study.
Subjects 10 individuals (6M/3F).
Methods Individuals undergo simultaneous cerebral NIRS observation by both the FD and CW devices at rest followed by a 5minute induced isocapnic hypoxia (pO2 40mmHg and pCO2
40mmHg). End-tidal gases were maintained by dynamic endtidal forcing. Individuals were at rest and semi supine.
Results Significant parameter changes from resting to hypoxia
were recorded (Wilcoxon signed rank test p¼0.0069 and 0.028
for the CW/FD respectively), with no significant difference in
response recorded by each device (p¼0.15). The coefficient of
variance in baseline parameters in both devices was similar
(8.4% vs 9.7% in the CW/FD respectively), which was comparable to the mean change observed during hypoxia (9.8% and
8.6% for CW/FD respectively).
Conclusions There was no significant difference between these
devices to detect changes due to hypoxia. The variability at
baseline was similar within and between devices. Thus, this FD
NIRS device does not seem to offer improvements in parameter
variability or consistency relative to a CW device.

WM2-10: The effect of prolonged post-concussional
symptoms on cognitive performance after sport concussion
Z. Sua, D.J. Daviesa, D. Hammonda, D. Hackerb,
S. Evansb, S. Griffinc, M. Greyd and A. Bellia
a
NIHR Surgical Reconstruction and Microbiology Research
Centre, Queen Elizabeth Hospital Birmingham, Birmingham,
UK; bDepartment of Neuropsychology, University Hospitals
Birmingham NHS Foundation Trust, Birmingham, UK;
c
College of Medical and Dental Sciences, University of
Birmingham, Birmingham, UK; dSchool of Sport, Exercise and
Rehabilitation Sciences, University of Birmingham,
Birmingham, UK
Objectives Over 20% of concussed patients experience persistent symptoms, affecting their functional outcomes. This study
investigated the effect of prolonged symptoms on cognitive
performance of concussed athletes.
Design Cross-sectional control study with follow up.
Subjects 7 athletes with prolonged symptoms (>2 weeks) compared with 10 acute patients (symptomatic <3 days) post-concussion and 9 healthy subjects.
Methods Subjects were assessed with the Sport Concussion
Assessment Tool, Immediate Post-concussion Assessment and
Cognitive Testing, WAIS symbol search and digit span backward
tests 31 days (median) after the injury.
Results Patients with prolonged symptoms scored less in the
symbol search test than the acute patients and controls
(p¼0.039 and 0.004). No significant differences were found in
other test components among the 3 groups. Within the 17
patients, symptom scores correlated inversely with reaction time
(p ¼ 0.61); and visual motor speed correlated with symbol
search scores (p ¼0.59). Six patients had also completed a follow
up assessment when they became symptom-free and showed
significant improvement in their symbol search (p¼0.042) and
visual memory (p¼0.028).
Conclusions Concussed athletes with prolonged symptoms performed poorly in visual perception and information processing.
Post-concussional symptoms, especially persistent ones, could
affect athletes’ visual memory, perception/analysis, reaction time
and information processing speed, thus precipitating them to
further injuries if they return to play prematurely.

WM2-11: Post-traumatic dural venous sinus thrombosis –
incidence and impact on outcomes
D.J. Clark, A.G. Kolias, J.N. Higgins, J.D. Pickard and
P.J. Hutchinson
Addenbrooke’s Hospital, Cambridge, UK
Objectives To determine the incidence of dural venous sinus
thrombosis (DVST) in patients with severe traumatic brain injury
(sTBI) and assess its impact on outcome.
Design Cohort comparison study.
Subjects Between 2008 and 2015, 89 sTBI patients were examined with CT cerebral venography (CTV) due to a skull fracture
crossing the sinus (n¼79) or sustained intracranial hypertension
(n¼10).
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Methods The CRASH prognostic model was used to predict 14day mortality for the DVST and non-DVST groups. Outcomes
were assessed primarily using standardised mortality ratios
(SMRs).
Results Median age was 42 and 70 (78.6%) of patients were
male. Overall, 28 (31%) patients had evidence of DVST, of which
16 (57%) were non-occlusive and 12 (43%) occlusive. The lateral
sinuses and/or jugular bulb were involved in 25/28 DVST
patients. Mean predicted 14-day mortality did not differ
between the DVST (0.17, 95% CI 0.1–0.24) and non-DVST groups
(0.18, 95% CI 0.14–0.21) indicating similar injury severity. A ventriculostomy and/or decompressive craniectomy was performed
in 15/28 DVST patients (53.6%) compared to 25/61 non-DVST
patients (41%; p¼0.36). Mortality at 14 days was 18% in the
DVST group (5/28) compared to 8% in the non-DVST group (5/
61; p¼0.28). The SMR for the DVST group was 1.0 (95% CI
0.4–2.2) and for the non-DVST group was 0.5 (95% CI 0.2–1.0).
Conclusions Post-traumatic DVST is an under-recognised problem. This study found a trend towards increased mortality with
DVST. This will need to be explored further in multi-centre
studies.

WM2-12: Non-invasive detection of spreading
depolarisations-preliminary results
V. Kontojannisa, M. Boutelleb, D. Leffc,
F. Orihuela-Espinac, M. Stotzd, A. Blasie, A. Strongf and
M. Wilsong
a
Dept of Neurosurgery, St Mary’s Hospital, Imperial College
Healthcare NHS Trust, London, UK; bDept of Bioengineering,
Imperial College, London, UK; cDept of Surgery and Cancer,
Imperial College, London, UK; dIntensive Care and Anaesthesia,
St Mary’s Hospital, Imperial College Healthcare NHS Trust,
London, UK; eCentre for Brain and Cognitive Development,
Birkbeck, University of London, UK; fDepartment of Basic and
Clinical Neuroscience, Institute of Psychiatry, Psychology and
Neuroscience, King’s College London, London, UK;
g
Department of Neurosurgery, Imperial College Healthcare
NHS Trust, London, UK
Objectives Non-invasive detection of Spreading Depolarisations
using near infrared spectroscopy-preliminary results.
Design Spreading Depolarisations (SDs) are short-circuiting
waves that depolarise neurons and astrocytes en masse, interrupting local cortical function for minutes to hours, occurring in
50% of severe brain injuries (TBI). We hypothesised that the
SD’s transient local increase in Oxy-Haemoglobin (Oxy-Hb)
coupled with a reduction in Deoxy-Haemoglobin (Deoxy-Hb)
could be detected non-invasively using multi-channelled near
infrared spectroscopy (NIRS).
Subjects Age >18, <80, requiring intensive care unit (ICU)
24h > are eligible. Excluded extra-axial collections, extensive
scalp injury, and devastating TBI.
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Methods The optodes placed on the skull based on initial CT
brain images and the International 10–20 system. The 52 channel NIRS (HITACHI ETG 4000, Japan) is a continuous wave system, applying two wavelengths 695nm and 830nm. Standard
TBI protocol is followed. Variations of intracranial pressure, heart
rate, position, ventilation and blood pressure are noted.
Results We recruited 7 patients. Three of these had regular transient increases in Oxy-Hb concurrent with transient decrease of
Deoxy-Hb, which appeared to spread between channels. This
was seen both in conservatively and surgically managed
patients.
Conclusions Non-invasive NIRS can detect transient changes in
Oxy-Hb and Deoxy-Hb following TBI. This may represent noninvasive detection of SD. With confirmation studies, this may
negate the need for invasive SD monitoring.

WM2-13: Cranioplasty at a busy major trauma centre in
England: A retrospective analysis of this unit’s experience
and complications over an 8-year period
T. Land, S. Talibi, A. Sureshkumar, S. Nur, W. Lo,
B. Fisher, R. Dardis, A. Saxena, S. Joshi and S. Siddique
University Hospital of Coventry and Warwickshire, Coventry,
UK
Objectives At this unit a large number of decompressive craniectomies are performed with subsequent cranioplasty.
Cranioplasty can involve significant complication and morbidity.
The objective was to analyse a large data set to enhance understanding of this procedure and its complications.
Design Retrospective review of cranioplasty performed at our
institution over 8 years.
Subjects All cranioplasties performed from February 2007 to
August 2015.
Methods All procedures coded as cranioplasty were identified
from our computerised theatre logbook. Electronic hospital
records were reviewed to document outcome and
complications.
Results 223 cranioplasty procedures were identified. Presenting
pathology leading to craniectomy included traumatic brain
injury and subdural haematoma (52.5%), tumour (13.5%), spontaneous ICH (10.3%), SAH (7.6%), stroke (5.4%), intracranial infection (4.0%) and unknown (6.7%). Implant material used included
autologous bone (31.3%), acrylic (22.4%), titanium (41.7%) and
other (4.7%). The average time from craniectomy to cranioplasty
was 383.2 days (range 7–3851). Infection rate was 9.9% and
13.9% of implants required removal. Other complications associated with cranioplasty included post-op intracranial haematoma
(4.0%), subdural hygroma (3.1%) and hydrocephalus (4.9%).
Conclusions Cranioplasty is a procedure associated with high
morbidity. Detailed analyses reveal interesting relationships
between the various subgroups and outcomes/complications.
Suggestions for improvement are presented.
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PARALLEL SESSION
WP2 – Functional & Endoscopy

WP2-1: A platform technology for chronic intermittent
convection-enhanced drug delivery to the brain – preclinical development and early clinical experience
N.U. Baruaa, A.S. Bienemannb, M. Woolleyc,
D.E. Johnsonc, M.J. Wyattb, W. Singletona, J. Morgana
and S.S. Gilla
a
Southmead Hospital, Bristol, UK; bUniversity of Bristol, Bristol,
UK; cRenishaw plc, Bristol, UK
Objectives The blood–brain barrier represents a major obstacle
to the treatment of neurological diseases. Convection-enhanced
delivery (CED) describes a method of drug infusion into the
brain through implanted microcatheters thus bypassing the
BBB. We describe the pre-clinical development and early clinical
experience of a novel CED catheter system allowing chronic
intermittent drug delivery to the brain through a transcutaneous
port.
Methods Catheter and port design were optimised in a large
animal (porcine) model. Feasibility studies confirmed repeated
administration of chemotherapies, nanoparticles, neurotrophins
and viral vectors to a range of targets using MRI guidance. The
device was subsequently used to deliver carboplatin to treat
children and adults with high grade glioma on compassionate
grounds, and in a phase 2 clinical trial for Parkinson’s disease
(PD).
Results Pre-clinical studies confirmed catheter patency and port
integration with intermittent infusions at intervals for up to 5
months. The device was used to administer nanoparticles, viral
vectors, neurotrophins and contrast agents to the brainstem,
corona radiata, putamen and thalamus with a high degree of
accuracy. Subsequently the device was used to treat 4 patients
with recurrent glioblastoma, 6 children with DIPG and 42 trial
subjects with PD.
Conclusions This novel technology facilitates chronic intermittent drug delivery to the brain in both children and adults and
has applications for the treatment of a wide range of neurological diseases ranging from neurodegenerative disorders to
brain tumours and beyond.

WP2-2: A pilot study of the effects of selective dorsal
rhizotomy in children with severe spastic cerebral palsy,
GMFCS IV, at one year
K. Aquilina, D. Chugh, S. Cawker, J. Gordon,
N. Wimalasundera and L. Carr
Great Ormond Street Hospital, London, UK
Objectives The short and long-term benefits of selective dorsal
rhizotomy (SDR) for children with spastic cerebral palsy (CP),
GMFCS II and III, have been described. We questioned whether

children with more severe CP (GMFCS level IV) may also benefit
from SDR.
Design Prospective cohort study.
Subjects Children with bilateral, predominantly spastic CP,
GMFCS level IV, selected for SDR in a multidisciplinary clinic
Methods Objective goals were agreed with parents. Baseline
and outcome data were collected over 6–18months postoperatively. Changes in spasticity, motor function and quality of life
were tracked using Ashworth scores, GMFM – 88 and 66 (Gross
Motor Function Measure), and CP Qual.
Results 10 children, 9 male, median age 5.3 years at surgery
(range 3.5–9.8), underwent SDR between 2013 and 2014. Spastic
tone was abolished (Ashworth 0) in all. Muscle tightness with
dystonia (mixed tonal pattern) was evident in most before, and
persisted after SDR. GMFM-88 (66) improved from baseline
median of 44.7 to 57.3 (42.5 to 45.8) at 6–18 months post-SDR.
Most improvement occurred in the B (sitting) and C (crawling
and kneeling) domains (63.3–81.7 and 52.4–66) respectively. All
parents reported positive effects from SDR, evident on CP Qual
and PEDI scores.
Conclusions SDR significantly reduces spasticity in children with
CP GMFCS level IV. Improvements were most marked in floor
mobility and posture. Dystonia is not improved with SDR. None
of the children deteriorated. The GMFM-88 scale is more sensitive than the GMFM-66 to post-operative changes. With clear
goal setting, SDR should be considered as a potentially useful
intervention in these children.

WP2-3: Endoscopy for symptomatic intraventricular
arachnoid cysts in children.
P.C. Copleya, K. Aquilinab and D. Thompsonb
a
Addenbrooke’s Hospital, Cambridge, UK; bGreat Ormond
Street Hospital, London, UK
Objectives Fewer than 5% of arachnoid cysts occur in the ventricular system. We report on 17 children treated at our institution over a 10-year period.
Design Retrospective review of children who underwent surgery
for intraventricular arachnoid cysts from 2005 to 2015 at a tertiary paediatric neurosurgical unit.
Subjects 17 children, median age 1.6 years (range 1 week to 13
years), were identified. Data for demographics, presenting symptoms, management and outcome was collected.
Methods Retrospective review of clinical notes and radiological
studies.
Results 15 children presented with raised intracranial pressure
and/or macrocephaly; 2 presented with delay in gross motor
development. There were associated congenital anomalies in 9
children. All were treated by endoscopic cyst fenestration into
the ventricle; 9 children with cysts located within the third ventricle also underwent endoscopic third ventriculostomy.
Complications included post-operative seizures (4 children),
intraventricular haemorrhage (1 child), and transient diabetes
insipidus (1 child). Over a median follow-up of 6 years (range
0.2–9.7), 15 children demonstrated control of hydrocephalus; 2
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required shunt insertion. Revisional procedures were required in
six cases (35.3%) due to recurrence of obstructive symptoms.
Conclusions Endoscopic fenestration of symptomatic intraventricular arachnoid cysts is effective and safe in children.
Associated cranial anomalies are common and may predispose
to post-operative seizures. Shunt insertion was only required in
2 children.

WP2-4: Geoffrey Knight and his contribution to
psychosurgery
I. Chiavacci, F. Marchi, F. Vergani, R. Gullan and
K. Ashkan
King’s College Neurosurgical Department, London, UK
Objectives To report the contribution of Geoffrey Knight to the
development of modern psychosurgery.
Design Historical paper.
Methods A critical review of the works published by Knight was
performed. Original material regarding the life and professional
activity of Geoffrey Knight was obtained from King’s College
archives and from Knight’s family and friends.
Results Knight’s career developed in the 1950s and ‘60s, when
– following the unregulated practice of frontal lobotomy –
strong criticism arose against psychosurgery. In an attempt to
limit the side effects of lobotomy, Knight’s research focused on
new, selective targets for the treatment of psychiatric disorder,
particularly major depression. Following the example of Scoville,
Knight initially developed the Restricted Orbital Undercutting as
a less invasive alternative to lobotomy. He then developed the
Stereotactic Subcaudate Tractotomy, with the use of an original
stereotactic device. With a modern approach, Knight stressed
the importance of structures targeted in Subcaudate
Tractotomy, including fibres connecting the anterior cingulate
region, the amygdala, the orbitofrontal cortex and the hypothalamus. The role of these white matter connections has been
recently recognised in DBS for major depression.
Conclusions Knight refined frontal lobotomy by selecting a network that plays a crucial role in controlling mood disorders. His
work represents a reference for future clinical experience in the
modern era of neuromodulation for psychiatric diseases.

WP2-5: Incidence of CNS infection and antibiotic
prophylaxis in endoscopic endonasal pituitary surgery:
Southampton Experience
D. Wang, J. Hempenstall, S. Hall, A. Rokade and
N. Mathad
Wessex Neurological Centre, Southampton, UK
Objectives The endoscopic endonasal approach for skull base
lesions is an established neurosurgical technique. Traditionally it
has been considered to have a greater risk of infection due to
breaching of the nasal mucosa. Here, we review the incidence
of central nervous system (CNS) infections after endoscopic pituitary surgery at a single UK unit.
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Design We performed a retrospective analysis of the endoscopic pituitary procedures carried out in our unit, looking into
the use of perioperative antibiotics, the rate of postoperative
CNS infection and the factors involved.
Subjects We analysed data from 167 consecutive procedures
performed within our unit.
Methods Definitive infection was defined as a positive CSF culture or gram stain. Possible infection was defined as symptomatic patients, treated with a course of antibiotics, whose CSF
analysis was suggestive of infection.
Results Intraoperative antibiotics were given to 98% of patients;
82.9% of whom received a course of postoperative prophylactic
antibiotics. Evidence of an intraoperative CSF leak was found in
16.2% of patients and underwent repair. Fifteen patients developed a post-operative CSF leak (8.98%), of whom five were
treated with lumbar drainage and two required endoscopic
repair. Three patients had confirmed CNS infections. Two other
patients were treated for probable infections. The total rate of
infection was 2.99%. One additional patient was treated for pus
within the sella without evidence of meningitis. All 6 patients
who developed CNS infections received perioperative antibiotics, two of whom had had previous pituitary surgery. All 6
patients also had postoperative CSF leak, giving an infection
rate of 40% in presence of postoperative leak.
Conclusions The incidence of infection after endoscopic pituitary surgery in our unit is comparable, if not lower, than that of
other international studies and of open skullbase procedures.
CNS infections developed only in patients with post-operative
leaks; our rate of post-operative CSF leaks was low.

WP2-6: The incidence of increased ICP in patients with
spontaneous nasal cerebrospinal fluid leaks
M. Tahaa, T. Jallula and A. Almomenb
a
Dept of Neurosurgery, King Fahad Specialist HospitalDammam, Saudia Arabia; bENT Dept, King Fahad Specialist
Hospital-Dammam, Saudia Arabia
Objectives Spontaneous, idiopathic nasal meningoencephaloceles are herniations of arachnoid/dura and cerebrospinal fluid
(CSF) through anatomically fragile sites within the skull base.
Some reports has linked this condition with increased intra-cranial pressure and advocate the used of VP shunts for all of
these patients we investigate the incidence of increased ICP in
patients with spontaneous CSF leak treated in our hospital.
Design This is a retrospective chart review study.
Subjects All patients with spontaneous CSF nasal leak operated
between 2010 and 2014.
Methods We included all patients with spontaneous CSF nasal
leak who had no history of trauma or previous skull base surgery. The definition of increased ICP was purely clinical (clinical
presentation, imaging, and the presence of neurological conditions associated with increased ICP). We have a minimum of
one year follow up.
Results. We had 9 patients with spontaneous CSF nasal leak
operated between 2010 and 2014. All treated by trans-nasal
endoscopic approach. Female to male was 7 to 2. Mean age
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was 38.5 (range: 23–60). The defects were mainly in the ethmoid sinus (5 cases), 3 in the sphenoid, and one in the frontal
sinus. We found 5 patients with conditions associated with
increased ICP. However, 3 of them developed recurrent CSF leak
and required a VP shunt. Our results were similar to other international studies.
Conclusions VP shunt is required in only 30% of patients with
spontaneous CSF nasal leak.

WP2-7: Transient exacerbation of nasal symptoms following
endoscopic transsphenoidal surgery for pituitary tumours: a
prospective study
B.M. Daviesa, E. Tirrb, YY. Wangc,d and
KK Gnanalinghame,f
a
Addenbrooke’s Hospital, Cambridge, UK; bGuys and St
Thomas Hospital, London, UK; cSt Vincent’s Public Hospital,
Melbourne, Australia; dUniversity of Melbourne, Australia;
e
Salford Royal Foundation Trust, Manchester, UK; fUniversity of
Manchester, UK
Objectives Endoscopic transsphenoidal surgery is the commonest approach to pituitary tumours. One disadvantage of this
approach is the development of early post-op nasal symptoms.
Our aim was to clarify the peak onset of these symptoms and
their temporal evolution.
Design Prospective, observational study.
Methods The General Nasal Patient Inventory (GNPI) was
administered to 56 patients undergoing endoscopic transsphenoidal surgery for pituitary tumours, at pre-operatively, and
1 day, 3 days, 2 weeks, 3 months and at 6–12 months postoperatively. Pathologically most were pituitary adenomas (49; 88%)
undergoing surgery through a uni-nostril approach (55; 98%). F
Total GNPI (0–135) and scores for the 45 individual components
were compared.
Results Overall GNPI scores peaked at 1–3 days post-operatively, with rapid reduction to baseline by 2 weeks and below
baseline by 6–12 months post-surgery (p<0.01) Of the 45 individual symptoms on the GNPI scale, 19 (42%) significantly worsened post-operatively. Functioning tumours, had a higher GNPI
scores at post-op day 1 and 3, than non-functioning tumours,
although their temporal evolution was the same (p<0.05).
Conclusions Nasal morbidity following endoscopic transsphenoidal pituitary surgery is common, but transient, more so in
the functioning subgroup. Nasal symptoms improve below baseline by 6–12 months, without the need for specific long-term
postoperative interventions for the majority of patients.

WP2-8: Hypothalamus-referenced classification of sella
pathology
J. Ekanayake, I. Baudracco and N. Dorward
a
National Hospital of Neurology and Neurosurgery, London,
UK
Objectives We present a pre-operative anatomical classification
of sella pathology referencing a functional classification of the

hypothalamus. Regulatory, autonomic, biochemical behavioural,
endocrinological and cognitive symptoms are related to anatomical involvement of the hypothalamus. We aim to determine
whether the proposed classification predicts post-operative outcome in relation to hypothalamic syndrome.
Design Retrospective analysis.
Subjects 23 patients with pathology involving the hypothalamus with at least one follow-up at the National Hospital for
Neurology and Neurosurgery.
Methods Clinical documentation, imaging, and telephone follow-up were reviewed to establish pre- and post-operative features of hypothalamic syndrome, and compared with
involvement of hypothalamic nuclei.
Results 10 patients pre-operatively, and 13 patients post-operatively explicitly confirmed features in keeping hypothalamic syndrome. 6 and 7 patients pre- and post-operatively respectively,
were recorded as having hypothalamic syndrome. A preliminary
report relating specific symptoms to a four-quadrant classification of pathology involving the hypothalamus is presented.
Conclusions Disturbance of hypothalamic function by surgical
pathology, despite being recognised as a cause of significant
morbidity, remains an incompletely understood syndrome, presenting a diagnostic and therapeutic challenge.1,2 We report a
functional classification of pathology involving the hypothalamus, in order to predict and address treatment of hypothalamic syndrome.

References
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WP2-9: Assessing size of pituitary adenomas: a comparison
of qualitative and quantitative methods on MR
B. Daviesa, E. Carrb, C. Sohb and K. Gnanalinghamb
a
Addenbrookes Hospital, Cambridge, UK; bSalford Royal
Foundation Trust, Manchester, UK
Objectives A variety of methods are used for estimating pituitary tumour size. Quantitative methods such as maximum
tumour dimension and qualitative methods such as Hardy and
Knosp grades are well established, but do not give an accurate
assessment of the tumour volume. We sought to compare existing measures of pituitary tumours with more quantitative methods of tumour volume estimation.
Subjects MR imaging was reviewed for 99 consecutive patients
with pituitary adenomas awaiting surgery between 2010 and
2013.
Methods Maximal tumour diameter, Hardy and Knosp grades
were compared with tumour volume estimates by the ellipsoid
equation and slice-by-slice perimetry.
Results Ellipsoid and perimeter methods of tumour volume estimation strongly correlated (R2.99, p<0.0001). However the
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correlation was less strong with increasing tumour size, with the
ellipsoid method slightly underestimating. The mean differences
were 0.11 (95%CI 0.35, 0.14), 0.74 (95%CI 2.2, 0.74) and
1.4 (95%CI 6.4, 3.7) for micro, macro and giant tumours
respectively. Tumour volume correlated with maximal diameter,
following a cubic distribution. Correlations of tumour volume
with Hardy and Knosp grades was less strong.
Conclusions Perimeter and ellipsoid methods give a good estimation of tumour volume, whereas Knosp and Hardy grades
may offer other clinically relevant information, such as cavernous sinus invasion or chiasmal compression. Thus the different
methods of estimating tumour size are likely to have different
clinical utilities.

WP2-10: Extended endoscopic endonasal transphenoidal
resection of craniopharyngiomas. Outcomes of case series
with a focus on hypothalamic syndrome.
I. Baudracco, J Ekanayake and N Dorward
The National Hospital for Neurology and Neurosurgery,
London, UK
Objectives Craniopharyngiomas (CPs), although histologically
benign tumours, are characterised by an infiltrative behaviour
that may cause severe derangement of surrounding structures.
Whilst the goal of surgery for such lesions is of radical removal,
the balance with endocrinological outcome is of paramount
importance. One of the principal sources of morbidity is injury
of the hypothalamus, with detrimental cognitive and behavioural effects and a severe reduction in quality of life. We present a series of CPs that underwent extended endoscopic
transphenoidal surgery (E-TS) and assess visual, endocrinological
and hypothalamic outcome.
Design Retrospective analysis.
Subjects 22 patients that underwent E-TS for a histologically
confirmed craniopharyngioma at our institution.
Methods Endocrine, ophthalmological and hypothalamic status
were evaluated pre-and post-operatively.
Results Twenty-two patients underwent E-TS as a first approach.
Six of them required further surgeries for recurrent tumour.
Thirteen patients presented with visual deficits and five of them
improved after surgery. Seventeen patients developed postoperative hypopituitarism and seven diabetes insipidus.
Hypothalamic syndrome – defined as regulatory, behavioural
and cognitive symptoms – was present preoperatively in five
patients. Post-operatively three patients present a new onset of
at least one of this cohort of symptoms.
Conclusions E-TS is a safe and effective way to maximise the
preservation of crucial structures for the quality of life of the
patients.
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WP2-11: The value of intraoperative neurophysiological
monitoring of facial nerve lateral spread during
microvascular decompression for hemifacial spasms.
Experience of 15 consecutive cases.
A. McTighe, A. Saxena, D. Rao, D. Bhattacharyya and
A. Ryan
Royal Hallamshire Hospital, Sheffield, UK
Objectives To report our experience with microvascular decompression (MVD) for hemifacial spasm (HFS) in patients who had
intraoperative neurophysiological monitoring during the
procedure.
Design The incidence of hemifacial spasms (HFS) is 9.8 per
100,000 people. Main treatment options are of botulinum toxin
injections (botox) and surgical MVD. The ‘lateral spread’ denotes
a latent and abnormal response in the mentalis muscle following an expected response in the orbicularis oculi muscle with
stimulation of the zygomatic branch of the facial nerve. This ‘lateral spread’ sign is only seen in patients with HFS.
Intraoperative neurophysiological monitoring has been routinely
performed for every case of microvascular decompression
(MVD) of the facial nerve for hemifacial spasms since 2009 in
our department.
Methods We performed a retrospective analysis of all patients
who underwent MVD for HFS since 2009. 15 patients had the
procedure performed. All patients were followed up for at least
12 months. 9 patients had botox injections prior to surgery.
Results 14 patients had a loop of the Anterior Inferior
Cerebellar Artery (AICA) and 1 patient had an ectatic vertebral
artery compressing the 7th nerve at its exit from the brainstem.
The patients with the AICA loop had it separated from the nerve
with an implant placed between them. The vertebral artery had
to be transpositioned in one patient. All patients had good relief
from spasms. One patient suffered from recurrence and required
another surgery. Four patients had a partial hearing loss after
the surgery as a complication.
Conclusions MVD for HFS is effective in experienced hands.
Intraoperative neurological monitoring adds to the safety of the
procedure ensuring better outcomes.

MAIN SESSION – THURSDAY 21st APRIL

TM1 – Paediatrics

TM1-1: Are neurosurgical units in the United Kingdom
using a specific CT shunt protocol for children? – A postal
survey
A. Soltha and R. Strachanb
a
Royal Victoria Infirmary, Newcastle upon Tyne, UK; bJames
Cook University Hospital, Middlesbrough, UK
Objectives To establish which Neurosurgical units use specific
CT protocols for children with shunts and to compare the
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radiation exposure of shunt protocols with a protocol introduced at our department in 2012.
Design Postal survey.
Subjects 37 units were contacted and 26 replied (70%).
Methods A questionnaire was emailed to CT superintendent
radiographers of all Neurosurgical units asking if specific protocols for scanning children with and without shunts were used.
Radiation exposure was expressed as estimated CT Dose Index
volume (CTDIvol).
Results 20 of 26 units (77%) scan children and 19 of these 20
units (95%) use a paediatric protocol. 10 units (50%) use a specific shunt protocol but only 8 (40%) use paediatric shunt protocols. 3 paediatric shunt protocols consisted of a standard
paediatric CT protocol with additional x-rays or stealth. 5 units
had more complex dedicated paediatric shunt protocols. If a
reduction of the CTDIvol was achieved this was by reducing the
current, similar to our protocol. However, unlike other protocols
ours also reduces the number of slices yielding a CTDIvol less
than most of the other protocols.
Conclusions The majority of Neurosurgical Units with paediatric
CT scanning facilities use a paediatric protocol but no shunt
protocol. Exposure reduction is achieved by reducing current. A
protocol with reduced number of slices has not been commonly
used. Our recommendation is that units all adopt protocols that
reduce the CTDIvol using not only a reduction in current but
also a reduction in slice number.

TM1-2: Assessing the impact of rapid PCR diagnostics in the
microbiological diagnosis of paediatric neurosurgical
cerebrospinal fluid (CSF) infection
C. Malluccia, F. Hardimana, R. Cookea, R. Drewb,c,
D. Hennigana, J. England-Smitha, J. Hartleyc and
K. Harrisd
a
Alder Hey Children’s NHS Foundation Trust, Liverpool, UK;
b
Rotunda Hospital, Dublin, Ireland, Irish Meningococcal and
Meningitis Reference Laboratory, Children’s University Hospital,
Temple Street, Dublin, Ireland; cRoyal College of Surgeons in
Ireland, Dublin, Ireland; dGreat Ormond Street Children’s
Hospital, London, UK
Objectives To assess the impact of rapid PCR diagnostics in the
microbiological diagnosis of paediatric neurosurgical cerebrospinal fluid (CSF) infection.
Design 12 month prospective and blinded study in a tertiary
paediatric neurosurgical centre.
Subjects Neurosurgical paediatric patients with suspected CSF
infection.
Methods As well as using standard laboratory methods, CSF
samples with either a positive microbiological growth and/or
Gram-stain result were examined by both Film Array Blood
Culture Identification Panel (BCID) and broad range I6s rDNA
PCR testing.
Results 50 samples from 34 patients were examined, 5 where
Gram-stain, culture, BCID and broad range 16s rDNA PCR positive (3 coagulase negative staphylococci, 1 Staphylococcus aureus (SA) 1 E.coli). 12 samples were culture positive but no

organisms seen on Gram-stain: 3 (25%) were BCID positive
(Enterococcus (Ent), SA, CNS) and 5(48%) were broad range 16s
rDNA PCR positive (Ent, SA CNS (3)). There were no samples
which were Gram-stain/culture negative and PCR positive.
Conclusions PCR adds little useful information if a CSF Gramstain result is positive. For CSF samples with positive culture but
negative Gram-stain results, the additional benefit of PCR testing
is low but warrants further investigation.

TM1-3: Gentamicin Fleece and the incidence of surgical site
infections following spinal deformity surgery for adolescent
idiopathic scoliosis
M.A. Akhtar, C. Honeyman, F. Aziz, R. Kalyan and
W. Hekal
James Cook University Hospital, Middlesbrough, UK
Objectives The incidence of surgical site infection (SSI) after spinal deformity surgery for adolescent idiopathic scoliosis ranges
from 0.5–6.7%. Local application of antibiotics to the wound
have been shown to reduce rates of SSI after spinal fusion. Our
purpose was to study the incidence of SSI following deformity
correction surgery with the use of Gentamicin fleece in addition
to intravenous antibiotics.
Design A prospective observational study.
Subjects 70 patients undergoing spinal deformity correction
surgery.
Methods We prospectively studied 70 patients between
December 2010 and August 2015 for the incidence of surgical
site infection. All patients had a standardised antibiotics regimen
pre and post operatively along with the addition of local antibiotics in the wound in the form of gentamicin fleece.
Results The mean age for 58 female and 12 male patients was
14.8 years (range 9–19). Types of curves were Double 57%,
Thoracic 37%, Lumbar 3% and early onset 3%. The mean time
from presentation to surgery was 1 year (range 0–4). The mean
length of hospital stay was 6 days (range 4–15). The mean
height gain was 4.2 cm (range 1.5–7.6). There were no reported
cases of surgical site infection in our cohort.
Conclusions Our incidence of SSI following spine deformity correction was 0%. We believe that addition of local antibiotics to
a standardised antibiotics regimen can help to achieve this goal.
We are currently measuring gentamicin levels in the drain fluid
to confirm our observations.

TM1-4: Referrals for suspected ventriculoperitoneal shunt
dysfunction and necessity for further imaging
S. Pujara, A. Natalwala and I. Robertson
Queen’s Medical Centre, Nottingham, UK
Objectives Ventriculoperitoneal shunts are often subject to
complications including blockage, infection or displacement.
Increasingly, patients with existing shunts are referred to neurosurgical centres for suspected shunt dysfunction. Usually they
undergo multiple investigations including CT scans and x-rays
which are not always necessary.
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Design Retrospective analysis of referrals where shunt dysfunction is suspected to a single UK neurosurgical centre in
Nottingham from July 2014 to November 2015 was performed.
Subjects 64 cases of suspected shunt dysfunction were
included.
Methods We reviewed imaging performed and subsequent
outcome.
Results Median age was 31 years (20 paediatric cases). 29 were
males. 35(55%) had pressure related, 5(8%) infective and
24(38%) other symptoms such as confusion, seizures or focal
neurological deficit. 58(91%) had a CT scan and 32(50%) had
shunt series x-rays. 18(28%) were transferred for assessment;
9(14%) had a blocked shunt, 6(9%) shunt infection and 2(3%) a
displaced shunt (one ventricular catheter displacement).
42(66%) patients who had a CT did not have a shunt problem.
Only 1 patient who had shunt series had a displaced shunt. The
average number of previous CTs was 5 (one patient had 35 previous CT scans).
Conclusions A large proportion of patients had imaging and no
subsequent shunt problem. Given radiation implications and
diagnostic yield a higher threshold based on clinical information
should be set before performing these tests. Shunt series x-rays
should not be performed routinely.

TM1-5: Relation between Intra-abdominal pressure and
outcome of surgically treated Idiopathic intracranial
hypertension (IIH) patients
S.A. Matloob, C. Craven, A.K. Toma and L.D. Watkins
Victor Horsley Department of Neurosurgery, NHNN, London,
UK
Objectives IIH is more common in patients with a raised BMI.
Increased intra-peritoneal pressure is likely to affect the functioning of CSF shunts. We aimed to investigate the relationship
between intra-abdominal pressure and outcomes in patients
with IIH.
Design Retrospective case series.
Subjects Case note review of IIH patients who underwent diagnostic cerebral venogram with pressure measurements.
Methods Case notes and radiological reports were reviewed.
BMI for each patient was recorded as well as what interventions
each patient had. Inferior vena cavae pressures (IVCP) measured
during venography were recorded. The outcome in clinic was
also recorded.
Results We identified 18 patients who had undergone venography as part of their assessment for IIH. IVCP ranged from 3 to
19mmHg (10.7 6 5.04). 8/18 patients had IVCP > 8mmHg. BMI
ranged from 25.9 to 63.4. Mean follow up was 9.4 months. Of
these 18 patients 5 had undergone CSF drainage into the peritoneum. 60% of these patients had a BMI >30. We found a
positive correlation between BMI and need to re-operate. These
patients were advised to have bariatric surgery or pleural
shunts.
Conclusions Outcome was less likely to resolve symptoms in
patients with an increased BMI. For patients with CSF drainage
into the peritoneum the need for re-intervention was higher
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and the outcome in clinic was worse. Therefore patients with a
raised BMI and evidence of IIH should be considered for atrial
or pleural shunt or be considered for bariatric intervention.

TM1-6: Real-time symptom reporting during intracranial
pressure monitoring using an interactive handset
I. Coultera, S. Marsdenb, I. Boddyb and R. Strachanb
a
Royal Victoria Infirmary, Newcastle upon Tyne, UK; bJames
Cook University Hospital, Middlesbrough UK
Objectives Determining whether symptoms are related to intracranial hypertension may prove difficult. We aimed to evaluate
the utility of an interactive handset which allows the real-time
recording of symptoms during intracranial pressure (ICP)
monitoring.
Design Retrospective observational cohort study.
Subjects Adult patients undergoing continuous ICP monitoring
using the device to investigate symptoms between November
2013 and June 2015.
Methods Patients were provided with an interactive electronic
handset which allowed the following symptoms to be recorded:
mild, moderate and severe headache, visual disturbance and
nausea. The corresponding ICP and ICP trend (falling, stable, rising, spike) were also noted.
Results Twenty seven patients underwent 29 episodes of ICP
monitoring, reporting 383 symptoms (mild 18%, moderate 39%,
severe 20% headaches, visual disturbance 15% and nausea 8%)
over a median period of 48 hours (range 18–48). The mean
number of symptoms reported during each episode was 13
(range 2–31). Mild, moderate and severe headaches were associated with mean ICPs of 5, 6 and 14mmHg respectively.
Following monitoring, conservative management was employed
in 21 cases (72%), including valve pressure adjustment in 2
cases, while surgery was performed in 8 cases (28%; 2 cases for
underdrainage and 6 for over drainage).
Conclusions The interactive handset allows the clinician to
accurately correlate a patient’s symptoms with ICP to facilitate
management decisions and avoid exploratory shunt surgery in
some cases.

TM1-7: A single centre experience of CSF drainage via a
computerised, pressure lead system
S. Thompson, I. Baudracco, C. Craven, A. Toma,
L. Thorne and L. Watkins
The National Hospital for Neurology and Neurosurgery,
London, UK
R

Objectives The LiquoGuardV CSF drainage system allows clinicians to accurately drain CSF based on CSF pressure at a predetermined rate. This product is new to the UK market and
therefore trialled and reviewed in this centre.
Design A retrospective review of all patients who underwent
R system. Looking for infecCSF management via a LiquoGuardV
tion/outcomes post drainage and staff experience in the form of
a questionnaire.
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Subjects 18 consumable units were initially procured. These
were inserted into 15 patients (3 patients received 2 drainage
sets). Patients assessed had either a lumbar drain or EVD
inserted.
Methods All case notes and clinic letters were reviewed for
each patient to assess for outcomes/complications. Medical and
nursing staff were questioned regarding their experience with
the machine.
Results No infections were seen. No EVD/lumbar drain occlusions observed. In patients who required volume lead drainage,
accurate and continues CSF drainage was performed. In patients
where pressure lead drainage was required, clinicians and nursing staff reported good experience in accurately draining CSF
whilst monitoring ICP.
R system is a useful device in the
Conclusions The LiquoGuardV
management of CSF drainage. It has aided clinicians in the management of complex patients. The nursing staff reported significant benefits when the device is used in patients though
reducing risk to the patient from over drainage/inaccurate pressure lead drainage.

TM1-8: Acute cerebellitis in children – a very variable
condition
J. Emelifeonwu, P. Gallo, D. Sokol, C. Kaliaperumal and
J. Kandasamy
Royal Hospital for Sick Children, Edinburgh, UK
Objectives Acute cerebellitis (AC) is characterised by cerebellar
symptoms and magnetic resonance imaging (MRI) changes primarily confined to the cerebellum. The clinical course can be
varied.
Design Case series presentation of the clinical course of four
patients with AC.
Subjects 4 patients with AC treated at the Royal Hospital for
Sick Children in Edinburgh are presented.
Methods 4 children with AC diagnosed by typical clinical features and MRI findings are presented. A combination of patients’
notes and the electronic patient information system (TrakCare)
are used to present their clinical courses.
Results One patient showed no immediate clinical response to
antibiotics or steroids but slowly improved over a few weeks.
Two patients developed tonsillar descent and whilst one was
managed successfully with steroids and antibiotics, the other
developed spinal cord infarction and quadriplegia, despite
undergoing an emergency foramen magnum decompression.
One patient developed acute hydrocephalus, requiring emergency external ventricular drainage. In all patients there was
clinical resolution.
Conclusions Although not an uncommon diagnosis, the clinical
course of AC is very varied and can change acutely. Clinical
resolution is usual, however severe morbidity can result despite
medical and/or surgical intervention and therefore the diagnosis
necessitates vigilance when managing these patients.

TM1-9: Delayed diffuse cerebellar swelling after resection of
large cell medulloblastoma
M.A. Hughesa, M. Broughamb, P. Galloa, J. Kandasamya,
C. Kaliaperumala, L.A. Simpsonb, D. Sokola and
H. Wallaceb
a
Department of Clinical Neurosciences, Edinburgh, UK;
b
Department of Paediatric Oncology, Royal Hospital for Sick
Children, Edinburgh, UK
Objectives We describe a case of diffuse cerebellar swelling
and herniation 35 days after uncomplicated resection of
medulloblastoma.
Subjects A 4 year-old presented with neck pain and headaches.
MRI illustrated a posterior fossa tumour, leptomeningial
enhancement, and early hydrocephalus. The tumour was
resected uneventfully with no post-op cerebellar/brainstem dysfunction. Post-op MRI illustrated gross total resection.
Histopathology confirmed WHO 4 large cell medulloblastoma.
Results 16 days post-op, he required a VP shunt to treat hydrocephalus. 35 days post-op he deteriorated, despite a functioning
shunt, with bulbar dysfunction then coma. Repeat MRI illustrated extensive T2/Flair high signal throughout both cerebellar
hemispheres. Resultant mass effect caused severe brainstem
compression and both transtentorial and tonsillar herniation.
Emergent posterior fossa decompression was declined by
parents. Rescue chemotherapy (carboplatin þ etoposide) was
given. Over 5 days, cerebellar swelling regressed and he was
extubated with improving brainstem signs. Two similar cases
are reported (1), both involving large cell tumours with leptomeningeal spread. One underwent posterior fossa decompression (but died) and one underwent decompression and
chemotherapy, with resolution of cerebellar swelling.
Conclusions Delayed diffuse cerebellar swelling after medulloblastoma resection is rare but life threatening. Timely chemotherapy has been effective in reversing the process.

TM1-10: Pre-operative haemoglobin, age and ethnicity do
not predict need for transfusion in children’s transcranial
craniofacial surgery
Z. Shera and G. Jamesb
a
South Thames Foundation School, London, UK; bGreat
Ormond Street Hospital, London, UK
Objectives To assess whether certain pre-operative characteristics are predictive of the need for blood transfusion in children’s
transcranial craniofacial surgery.
Design Retrospective case review with regression analysis.
Subjects 100 consecutive children undergoing transcranial craniofacial operations (spring-assisted cranioplasty, 22 cases;
fronto-orbital remodelling, 33; posterior vault expansion, 17; calvarial remodelling, 19; or frontofacial advancement, 9).
Methods Cases were divided into those that received tranfusion
(1 donor exposure)) or no transfusion (0 donor exposure).
Logistic regression was used to determine if certain characteristics (pre-operative Hb, age and ethnicity) predicted transfusion.
Results Mean age was 39.6 months (þSEM 7.44) and there was
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no significant difference in mean age between those patients
who did vs did not receive a blood transfusion t (97) ¼ 1.27,
p >0.05. Pre-op Hb did not significantly differ between patients
who did vs did not receive a blood transfusion [mean (þSEM
118.58(3.70); t (96) ¼ 1.14, p > 0.05]. Logistic regression analysis
revealed that age of op, pre-op haemoglobin levels and ethnicity only explained 8% of the variance in the model and did not
significantly predict transfusion (in all cases p > 0.05).
Conclusions The lack of effect of both non-modifiable and
modifiable patients factors on transfusion rate suggests efforts
to reduce this rate should concentrate on the intra- rather than
pre-operative stage.

TM1-11: Degree of pulsatile tonsils may predict patient
outcome after F ¼ foramen M ¼ magnum decompression.
T.D. Sanusi and P. Mitchell
Royal Victoria Infirmary, Newcastle, UK
Objectives Chiari I malformation is associated with headaches,
blackouts and rarely sudden neurogenic death. The anatomical
abnormality is obtain from static MRI. We have studied movement of the foramen magnum structures with the cardiac and
respiratory cycles by recording intra-operative cine USS.
Design Prospective study of cine USS recordings of 10 patients
who had FMD and five-controls who were having surgery above
the tentorium.
Methods We analyzed 10 patients having FMD and five control
patients. USS cine was recorded for each patient with average
of 15 seconds. Tonsilar movement was measured on the lineal
plain per heartbeat. The lineal tonsilar movement (LTM) was
measured in relation to a bony anatomical structure – the lamina of C1 or C2. For the control group distance was measured
from the edges of the foramen magnum.
Results In the control group movement ranged from 0 to
1.5mm. In the study group, movement ranged from 3.5 to 6mm.
We came to realise that pulsatility of tonsils post FMD is not a
restoration to normal physiology and became more aggressive in
decompression accordingly with the aim of abolishing movement by allowing CSF flow through the foramen. Substantial
reduction in movement was achieved in one case and this case
did not have any of the symptoms of headache and malaise.
Conclusions Pulsatile movement of the cerebellar tonsils is not
normal. Abolishing pulsatile movement surgically by allowing
space for CSF to flow through the foramen magnum may
improve outcomes where it is possible.

TM1-12: Effect of acetazolamide on intracranial pressure in
idiopathic intracranial hypertension: preliminary study with
continuous intracranial pressure monitoring
H.W. Chan, A.K. Toma and L.D. Watkins
The National Hospital for Neurology and Neurosurgery,
London, UK
Objectives Acetazolamide (ACZ) has frequently been used as
the first-line treatment of idiopathic intracranial hypertension
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(IIH) and has been shown to decrease CSF measured with lumbar puncture (1). However, its acute effect has not been studied
with continuous intracranial pressure (ICP) monitoring, considering the half-life of ACZ is only 4 hours. We report the continuous
ICP recordings of patients with and without ACZ.
Design Retrospective study.
Subjects 5 patients (3 females, 2 males, age 23–55 years) who
had ICP monitoring with and without ACZ were included. All
patients had IIH; 1 patient also had Chiari malformation. ACZ
doses were 0.5g/day (n¼2), 1g/day (n¼2) and 1.5g/day (n¼1).
Methods The median and pulse amplitude ICP were recorded
for each patient and their differences were calculated. Paired ttest was used for statistical analysis.
Results The median ICP with and without ACZ were
2.52 6 9.79 mmHg (mean 6 SD) and 4.48 6 10.83mmHg, respectively. The difference was 1.96 6 1.53mmHg and was statistically
significant (p¼0.02). The pulse amplitude ICP with and without
ACZ were 5.10 6 2.43mmHg and 5.47 6 3.96mmHg, respectively.
The difference was 0.38 6 1.54mmHg but was not statistically
significant (p¼0.31).
Conclusions There was significant reduction in the median ICP
with ACZ but the reduction was small, i.e. only 2mmHg.
Larger numbers with longer term follow-up and correlation with
symptoms would be required to study the effect of ACZ in the
treatment of these patients.

TM1-13: A separate cerebrospinal fluid (CSF) reservoir is a
useful and safe adjunct in the management of shunted
hydrocephalus in spina bifida
Z. Shenga, J. Emelifeonwub and C. Kaliaperumala
a
Royal Hospital for Sick Children, Edinburgh, UK; bWestern
General Hospital, Edinburgh, UK
Objectives To determine the long-term benefits and risks of a
separate ventricular access device (VAD) along with VP shunt, in
the management of hydrocephalus in children with spina bifida.
Design Retrospective study of all children with spina bifida,
shunted hydrocephalus and separate VAD treated in Edinburgh
in the past 19 years.
Subjects Records of all patients in the spina bifida clinic at the
RHSC were accessed. A total of 78 patients were identified.
Methods Data was collected using electronic patient records
system and patients’ notes. Collated data included the number
of times the reservoir was tapped, reason for tapping and how
this affected patients’ management.
Results 21 of the 78 (12 females and 9 males) had shunted
hydrocephalus with adjunct VADs. Median age was 4 (range
1–19). No mortalities or extra morbidities were associated with
insertion of VADs. VADs were accessed a total of 143 times
(mean 6.8/person). In 73% of cases (105/143), VAD was tapped
to investigate symptoms of shunt infection and raised ICP,
when there was radiological ambiguity. In this 105 cases, surgical exploration of the shunt was avoided on 77 occasions
(73.3%). There were no morbidities in the patients in whom
decision not to explore shunt was based on tapping of the
VAD.
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Conclusions Separate VAD in children with spina bifida and
shunted hydrocephalus is a low risk adjunct. They are useful
during investigations of shunt malfunction or infection and negate unnecessary shunt exploration when non-invasive diagnostic
investigations are equivocal.

TM1-14: Endoscopic resection of intraventricular choroid
plexus papilloma in an infant
A.W.L Gerard, J. Tailor, S. Bassi, C. Chandler and
B. Zebian
Department of Neurosurgery, Kings College Hospital, London,
UK
Objectives Choroid plexus papillomas (CPP) are rare neuroepithelial tumours accounting for 0.3–.6% of all intracranial neoplasms. The majority are grade I. Very few reports of endoscopic
resection exist. Limiting factors are the highly vascular nature of
the tumour as well as lack of appropriate endoscopic instrumentation. We report a case of complete endoscopic resection of an
atypical choroid plexus papilloma in an infant to highlight the
challenges but also demonstrate the safety and feasibility.
Design Case report and review of the literature.
Subjects 5 month-old with an enhancing lobulated lesion within
the left lateral ventricle and communicating hydrocephalus.
Methods Case report with picture and video presentation of
the operative technique and a review of the literature.
Results Complete resection achieved using a monoportal left
parieto-oiccipital burr hole. The child developed a subdural
hygroma which required a tap. He also required delayed insertion of a ventriucloperitoneal shunt. Histologically the tumour
was a grade II CPP. He made a complete recovery and is free of
recurrence at 6 months.
Conclusions Endoscopic resection of CPP is a safe technique in
centres with large endoscopic experience. The advantages are
those of minimal invasiveness. The main challenges to overcome are those of instrumentation and endoscopic haemostasis.

PARALLEL SESSION
TP1 – Oncology

TP1-1: Impact on survival of residual tumour following
5-ALA fluorescence guided resection of glioblastoma
C.R. Luney, M.R Guilfoyle, W. Sage, R. Sinha,
T. Santarius, S.J. Price, R.C Morris and C. Watts
Addenbrooke’s Hospital, Cambridge, UK
Objectives To determine the independent effect on survival of
residual tumour following 5-aminolevulinic acid (5-ALA) fluorescence-guided resection of glioblastoma multiforme (GBM).
Design Retrospective analysis of a prospective database of 5ALA guided resections at a single neurosurgical centre.
Subjects 285 patients undergoing 5-ALA guided primary resection for GBM over a five year period (2009–2014).

Methods Residual tumour was defined as either persisting fluorescence at the completion of maximal safe resection and/or a
neuroradiology report of persistent contrast enhancement on
early post-operative MRI performed with 72 hours of surgery. Cox
proportional hazards regression was used to determine the effect
of residual tumour on survival controlling for age, functional status, and post-operative chemo- and radiotherapy treatment.
Results Overall, 41.0% of patients had no residual fluorescence
or residual enhancement; 17.6% had residual fluorescence only,
23.1% had residual enhancement only, and 18.3% had both.
Both residual fluorescence (HR 1.47, p¼0.010) and residual
enhancement (HR 1.70, p¼0.0002) were independently associated with shorter survival.
Conclusions Residual 5-ALA fluorescence and residual contrast
enhancing tumour on MRI are independent predictors of
reduced survival and worse outcome following resection of
GBM. Residual fluorescence and residual enhancement are not
necessarily concordant and further work is needed to define
strategies that maximise the number of patients in whom complete resection is achieved.

TP1-2: Primary brain tumours in England: 1999–2013, TYA
to the Elderly
A.R. Brodbelta, D. Greenbergb, M. Williamsc,
C. Karabatsoud, S. Millerb and V.P. Collinse
a
The Walton Centre, Liverpool, UK; bNational Cancer
Registration Service, London, UK; cCharing Cross Hospital,
London, UK; dSalford Royal NHS Foundation Trust, Manchester,
UK; eCambridge University Hospitals, Cambridge, UK, and on
behalf of the National Cancer Intelligence Network brain
tumour group
Objectives To describe the incidence, routes of referral, and
outcome for all patients with a primary brain tumour in
England.
Design Retrospective review.
Subjects All adults (16 years and older) coded with a primary
brain tumour between January 1999 and December 2013.
Methods A search linking data from the National Cancer
Registration Service and Hospital Episode Statistics for England
was performed.
Results 111,453 patients were coded with a brain tumour in
this 15 year period, giving an overall age standardised incidence
of 16.8/100,000/year. Brain tumours have increased, both in
number (6368 to 8428 pts/yr) and incidence (16.1 – 18/100,000/
yr). The commonest tumour types are glioblastoma (25.4%),
meningioma (21.3%), and intracranial endocrine (11.5%). Most
patients continue to present through the A þ E department,
with less than 0.6% arriving after a 2 week wait GP referral.
Outcomes have improved in all tumour types, yet remain poor
in the elderly even with low grade tumours. Only patients with
intracranial endocrine and nerve sheath tumours have 5 year
relative survivals above 90% Patients with a meningioma only
reach this level in the TYA group.
Conclusions Primary brain tumours are becoming more common. The two week wait route is not working effectively for
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patients with brain tumours. The elderly can do well with
aggressive treatment, but are less likely to receive it. There
remains a significant amount of morbidity and mortality associated with brain tumours.

TP1-3: Management of incidental meningioma:
questionnaire survey of UK neurosurgeons
M. Mohammada, E. Chavredakisa, R. Zakariaa,
A.R. Brodbelta and M.D. Jenkinsonb
a
The Walton Centre, Liverpool, UK; bThe Walton Centre and
University of Liverpool, Liverpool, UK
Objectives Evaluate the current management of incidental
meningioma.
Design Questionnaire survey of practice to UK neurosurgeons.
Subjects 44 completed surveys from 25 neurosurgical centres.
Methods Survey of UK neurosurgeon with an adult cranial practice. Factors that influence initial management, follow-up and
decision to treat were assessed including: patient age, co-morbidities and treatment preference; tumour location and diameter; calcification and peri-tumoural T2 signal change. Two case
scenarios were presented. Responders were entered into a cash
prize draw.
Results 4/44 (9%) units have a departmental protocol. Patient
preference (42/44; 96%) and tumour location (42/44; 96%) were
considered the most important factors in management.
Calcification (16/44; 37%) and T2 signal (34/44; 77%) were least
important for decision-making. Initial follow-up MRI at 6 months
was preferred by 77% (34/44) and 12 monthly thereafter by
89% (39/44). 95% consider discharge from clinic but 24% offer
regular follow-up for over 10 years. Factors prompting treatment
included tumour diameter >2.5m (80%). Preferred treatment
was radiosurgery for skull base (52%) and resection for non-skull
base meningioma (74%).
Conclusions There is marked variation in management of incidental meningioma with no nationally agreed guidelines. The
literature suggests that meningiomas with T2 signal change and
absence of calcification are more likely to grow. A prospective
cohort study is required to define personalised risk of requiring
future treatment.

TP1-4: Two years of multi-disciplinary team (MDT)
outcomes for brain metastases in a busy neuro-oncology
centre
D. Loh, F.R.A. Hogg, P.V. Edwards, C. Brogna,
A. Giamouriadis, F. Vergani, K. Ashkan and
R.S. Bhangoo
Kings College Hospital, London, UK
Objectives Review of MDT decisions for brain metastases (BM)
in a large UK neuro-oncology centre.
Design Retrospective review.
Subjects All patients with BM discussed in the MDT from
January 2013 to 2015.
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Methods Data collected from database, clinical notes and imaging. Data included primary tumour, location/size/number of BM,
Zubrod Performance Status (PS), RPA score and MDT outcome.
Results 362 patients with BM were discussed. Lung was the
most common primary (45%), breast second (14%). 51% had
solitary BM with the frontal lobe the most common location
(28%). At first referral the majority were PS 1 (42%). 44% of
patients were RPA II, 29% RPA I and 27% RPA III. The most common outcome was WBRT/chemotherapy (28%); 20% of patients
were referred for surgery; 5% stereotactic radiosurgery (SRS),
24% best supportive care (BSC) and 20% further work up/discussion. 41% of solitary BM were recommended for surgery, 32%
WBRT, 18% BSC and 9% SRS. 7% with multiple BM were recommended for surgery, 3% SRS, 50% WBRT and 40% BSC. The
majority referred for surgery or SRS had RPA I or II and solitary
BM. All BM referred for SRS were <3cm diameter.
Conclusions BM occupy a large proportion of a neurooncology
MDT workload and management remains controversial. A large
portion of patients referred to our MDT received surgery, perhaps representing referral bias of good surgical candidates.
There is a strong preference for surgery over SRS. All referred
for SRS had lesions <3cm but location did not seem to vary
from those referred for surgery.

TP1-5: Neurosurgical intraoperative spectrometry: real-time
in-vivo tissue characterisation
B. Vaqasa, K. O’Neilla, Z. Takatsa, H. Zengb, I. Patela,
M. Shortb and U. Fiaza
a
Imperial College Healthcare NHS Trust; bBCCA, London, UK
Objectives To demonstrate the ability of mass spectrometry
and Raman spectroscopy to achieve real-time tissue characterisation during resection of intrinsic brain tumours.
Design Prospective study looking at the diagnostic capability of
mass spectrometry and Raman spectroscopy systems designed
specifically for Neurosurgery.
Subjects A consecutive series of 31 patients with intrinsic brain
tumours undergoing craniotomy and resection of tumour in a
single centre with the simultaneous use of the iKnife and
Raman spectroscopy in 15 patients.
Methods Tumour resection was undertaken using the iKnife
and Raman spectroscopy registered to 3D Neuro-navigational
ultrasound. Samples were taken during corticotomy, at the brain
tumour interface and within the tumour mass as well as the
resection cavity.
Results Over 2000 spectra were obtained using both iKnife and
Raman spectroscopy. Both technologies distinguished tumour
from non-tumour well with high sensitivity and specificity
(>95%). Histological subgroups of tumour were characterised
with 90% sensitivity and specificity.
Conclusions A multi-modal approach to real-time tissue characterisation for intrinsic tumours is possible with high sensitivity
and specificity. The advantage of the iKnife is in constant
molecular feedback during resection whereas optical modalities
such as Raman allow interrogation of tissue prior to the decision
for resection. We expect the sensitivity and specificity of both
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technologies to increase as more data is collected for each
tumour type.

TP1-6: Management and medium term outcome of
intracranial subependymoma
A. Varmaa and M.D. Jenkinsonb
a
University of Liverpool, Liverpool, UK; bThe Walton Centre for
Neurology and Neurosurgery, Liverpool, UK
Objectives Evaluate the management and outcome following
surgical resection of subependymoma.
Design Retrospective, single centre case note review.
Subjects 15 patients (8 male; 7 female) with a mean age of
51.6 years (range 33–71 years).
Methods Adults with WHO grade 1 subependymoma (2007
classification) diagnosed between 1990 and 2015 at The Walton
Centre were included. Ependymomas and subependymal giant
cell astrocytomas were excluded. Tumour location, extent of
resection (defined as gross total resection (GTR), sub-total resection (STR) or biopsy) and the WHO performance status pre- and
post-surgery were recorded.
Results Tumours were located in the 4th ventricle (n¼9), lateral
ventricle (n¼3 left, n¼2 right) and 3rd ventricle (n¼1). In 5
patients the tumours were incidental findings. 13 patients
underwent craniotomy (GTR n¼12; STR n¼1) and 2 had biopsies. 2 patients developed post-operative hydrocephalus (13.3%).
Mean follow-up was 45.9 months. There was no recurrence following GTR, and no tumour progression following STR or biopsy.
7 patients (GTR n¼6, biopsy n¼1) had a sustained decline in
performance status from 0 to 1 at follow up 3 months postsurgery.
Conclusions Whilst these tumours can be cured with surgical
resection, the worsening in patient performance status raises
the question of whether this is the correct management strategy. An alternative approach of STR or MRI surveillance could
be undertaken; however the long-term outcome of subependymoma remains to be defined.

TP1-7: Non-invasive assessment of glioblastoma biology
using circulating tumour DNA
R.J. Maira, F. Moulierea, G. Smitha, D. Galea, D. Tsuia,
C. Wattsb, K. Brindlea and N. Rosenfelda
a
CRUK Cambridge Institute, University of Cambridge,
Cambridge, UK; bDepartment of Clinical Neurosciences,
University of Cambridge, Cambridge, UK
Objectives Solid cancers release fragments of DNA into the circulation (ctDNA). These can be collected and the mutations specific to the cancer of origin, identified. Levels of DNA correlate
with tumour burden and can be used to track genomic evolution following therapy. Studies have so far demonstrated a low
yield of ctDNA in patients with glioblastoma (GB) (<10%).
Methods We developed orthotopic rat patient-derived xenografts (PDXs) of GB and used dPCR to assay ctDNA and mitochondrial DNA (mtDNA).

Results ctDNA was detected in 37% of the plasma samples with
some models demonstrating a detection rate of over 60%.
mtDNA was detected in all tumour models and in greater quantities. The blood brain barrier (BBB) is hypothesised to reduce
ctDNA in GB. Despite circumventing the BBB by administering
mannitol (osmotic disruption), heterotopic (subcutaneous)
tumour implantation and cerebrospinal fluid analysis we show
no increase in ctDNA yield. Finally we characterised the ctDNA
fragmentation pattern via shallow whole genome sequencing.
We observed that ctDNA fragments tend to be smaller than cell
free DNA.
Conclusions Our study is the first to use PDXs to study both
ctDNA and mtDNA in GB. We show that standardising the
approach to plasma collection improves the yield of ctDNA. We
also show that ctDNA release is not related to the blood brain
barrier but is dependent upon tumour biology and that ctDNA
fragment size is smaller than previously reported with ramifications for detection, isolation and subsequent analysis.

TP1-8: Surgical management of vestibular schwannomas
and the role of post-operative stereotactic radiosurgery: a
10-year institutional, single surgeon experience
O. Rominiyi, D. Eagle, I. Koh, S. Sinha, Y. Al-Tamimi and
T. Carroll
Sheffield Teaching Hospitals NHS Foundation Trust, Sheffield,
UK
Objectives Preserving facial function and preventing tumour
progression are key goals in vestibular schwannoma (VS) management. We reviewed institutional outcomes and the role of
post-operative stereotactic radiosurgery (poSTRS) in providing
desirable results.
Design A 10-year retrospective case review analysing demographics, extent of resection, pre- and post-operative tumour
size, and outcome measures including: House-Brackmann grade
(HB), complications, progression/recurrence, and any poSTRS.
Subjects Patients undergoing surgical resection of VS between
2005 and 2015, by a single experienced skull-base surgeon in
our institution.
Methods Cases were identified from theatre ORMIS records.
Data was collected using case notes, operation reports and
PACS.
Results 109 patients underwent VS resection between 2005 and
2015. To date, 60 patients have been included for comprehensive analysis on the basis of full case note availability. The mean
age of patients operated was 55.5 (27–76) years, with a mean
tumour size of 27mm (12–65mm) at diagnosis. In most cases,
near-total resection was achieved (73%), with gross-total resection in 23%. The commonest complications were CSF infection
(7%) and CSF leak (7%). Facial function was unchanged in 85%
patients, with follow-up HB of 1 in 80% and 2 in 8% of patients.
Post-operative residual 10mm was significantly associated with
tumour progression (t-test, p ¼ 0.004). poSTRS was administered
in 16 cases, 8 of which were following tumour progression.
Conclusions Near-total resection of VS with subsequent consideration for STRS is a viable strategy to preserve facial function.
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Our data also support the case for pre-emptive STRS in residual
tumours over a size threshold.

TP1-9: Outcomes in chondrosarcomas of the skull base and
spine
A. Alalade, S.M. Toescu, N. Kitchen, M. Gleeson,
R. Phadke and D. Choi
The National Hospital for Neurology and Neurosurgery,
London, UK
Objectives To study the management and outcomes of patients
with chondrosarcomas (CS) of the skull base and spine, characterising surgical techniques, adjuvant therapies, and survival.
Design Retrospective analysis.
Subjects All patients operated on in a tertiary neurosurgical
referral centre for chondrosarcomas of the skull base or spine
from 2000 to 2015 inclusive.
Methods Histopathology database interrogation and case note
review.
Results 29 patients (17 female), with a mean age of 41 were
included. 9 of the 18 cases of cranial CS presented with diplopia; the spinal CS (6 cervical, 3 thoracic, 2 lumbar) presented
with pain, lumps or radiculopathy. The majority of cranial CS
arose from the petrous temporal bone (10/18). For cranial CS,
surgical approaches included pterional, transtemporal, endonasal
or combined transfacial/orbitozygomatic (in 12/18), while 9 of
the spinal CS were approached posteriorly. Extent of resection
was stated as subtotal/debulking in 55%. 18 of the cases were
Grade II, and 5 were Grade I/low grade. Post-operatively, 38% of
patients received proton beam radiotherapy, notably in 10 of
the 13 most recent CS. There were 6 deaths, with 5- and 10year survival rates of 86.2% and 79.3% respectively.
Conclusions Neurosurgical management of CS is complex, with
multiple debulking operations via several surgical approaches.
We report survival rates concordant with those in the literature,
highlight the differences between cranial and spinal CS, and
demonstrate the increasing use of adjuvant proton beam
radiotherapy.

TP1-10: Patient-reported health-related quality of life in
adults with diffuse low-grade glioma: a systematic review
D.M. Fountaina, D. Allenb, A.J. Joannidesc, D. Nandid,
T. Santariuse and A. Charif
a
School of Clinical Medicine, University of Cambridge,
Cambridge, UK; bImperial College School of Medicine, London,
UK; cDepartment of Clinical Neurosciences, University of
Cambridge, UK; dDepartment of Neurosurgery, Imperial College
Healthcare NHS Trust; eDepartment of Neurosurgery,
Cambridge University Hospitals NHS Foundation Trust,
Cambridge, UK; fVictor Horsley Department of Neurosurgery,
National Hospital for Neurology and Neurosurgery, London,
UK
Objectives Patient-reported health-related quality of life
(HRQoL) analysis of patients with diffuse low-grade glioma
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(DLGG) provides important information for managing the balance between treatment interventions and treatment-related
effects on quality of life.
Design This systematic review sought to identify the range of
HRQoL measures used and quality of reporting in the DLGG
literature.
Subjects The 26 accepted studies provided a total sample of
2636 patients, with a weighted average mean age of 41.4 years,
with a weighted gender proportion of 58.9% male.
Methods This systematic review was conducted according to
the PRISMA (Preferred Reporting Items for Systematic Reviews
and Meta-Analyses) guidelines. Databases were searched for full
text English articles reporting HRQoL outcomes in adult patients
with hemispheric WHO grade II glioma.
Results Eleven different quality of life measures were used, with
the EORTC QLQ-BN20 used in 42% of studies. Quantitative synthesis was conducted for three studies in evaluating the effect
of temozolomide chemotherapy and in seven studies measuring
long-term post-treatment HRQoL. Low rates of participation
(mean 64.0%) and high rates of dropout (mean 26.0%) were
identified in the HRQoL data. International Society for Quality of
Life Research (ISOQOL) scores ranged from 20% to 94% (mean
60%).
Conclusions The results demonstrate a paucity and heterogeneity of HRQOL data in the DLGG literature, highlighting the
need for a standardised schedule and set of quality of life measures for future studies.

TP1-11: RPA classes in glioblastoma multiforme – are they
still relevant?
W. Sage, M.R Guilfoyle, C.R Luney and C. Watts
Addenbrooke’s Hospital, Cambridge, UK
Objectives In 1993, the Radiation Therapy Oncology group
described a recursive partitioning analysis of prognostic variables from therapy trials on malignant gliomas. We aimed to
evaluate RTOG-RPA classes in the context of a modern subspecialist NHS practise to predict survival in patients who underwent 5-ALA resection of histologically confirmed glioblastoma
multiforme with varying adjuvant therapies.
Design Single-centre retrospective analysis of 5-ALA guided
resections over a 5 year period (2009 – 2014).
Subjects 285 patients who underwent 5-ALA guided primary
resection of histologically confirmed glioblastoma multiforme.
Methods Patients were allocated in classes III, IV and V based
on age, performance status and neurological condition at presentation. Log-rank test was performed to assess survival difference between the classes.
Results There were 23, 159 and 74 patients in each class
respectively. Unadjusted median survival in months was 13.8,
12.0 and 11.1 for each class. In our cohort these differences did
not reach statistical significance (v2 0.5, p ¼ 0.779).
Conclusions We found no significant survival difference
between these classes in the present cohort. This should be
taken in account whilst considering patients for radical surgery
on baseline characteristics. This analysis presents the possibility
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that optimising surgical resection has the potential to improve
outcome for those in RTOG class IV or V. This needs to be further investigated with prospective research.

TP1-12: Initial clinical experience with a high definition
video exoscope system in brain tumour microneurosurgery
C. Brogna, F. Vergani, J. Taylor, B. Zebian, C. Chandler,
K. Ashkan and R. Bhangoo
King’s College Hospital, London, UK
Objectives To evaluate the clinical utility and potentials of an
exoscope system as an alternative to the operating microscope
in brain microneurosurgery
Design Prospective case series.
Subjects 6 consecutive patients receiving craniotomy under
general anaesthesia for brain tumour resection (2
Supplementary motor area low grade gliomas, 1 olfactory grove
meningioma, 3 posterior fossa cerebellar tumours).
Methods A straight and a 90 degrees HD-exoscope mounted
on a pneumatic holder with a wide range of motion was used
in every phase of the surgery. The microscope with and without
mouthpiece was introduced for restricted parts of each surgery
to better appreciate the differences with the exoscope and
impressions from surgeons and operating staff were recorded.
Results Image quality was equal to that of the operating microscope in all cases, with the advantage of better depth of field.
Lack of stereopsis was compensated by use of other operating
strategies. Scope repositioning required a correct preoperative
holder positioning. These relative limitations minimised consistently after the first surgery. Operating room personnel and residents/medical students reported improved visualisation and
better understanding of the surgery.
Conclusions HD-exoscope might replace the microscope in
many microneurosurgeries. The exoscope provides some advantages as lighter weight, reduced cost, transportability, integration with other image-based technologies. Its utility in operative
surgical teaching and out of theatre formal teaching is
paramount.

TP1-13: Craniotomy for recurrent cranial metastases: Is it
beneficial?
O. Kenniona and D. Hollimanb
a
University of Newcastle Medical School, Newcastle Upon Tyne,
UK; bDepartment of Neurosurgery, Royal Victoria Infirmary,
Newcastle Upon Tyne, UK
Objectives To investigate the life expectancy of patients with
recurrent/progressive cranial metastases who underwent re-do
craniotomy and to assess the utility of surgery as a treatment
option.
Design We conducted a retrospective study assessing survival
after re-do craniotomy.
Subjects 29 patients who underwent re-do craniotomy for
recurrent or progressive cranial metastases between January

2006 and December 2013 were included. The age of patients at
primary tumour diagnosis ranged between 24 and 74 years old.
3 patients were alive at the end of the study, therefore their survival was calculated up until 1st February 2015.
Methods Data was gathered from pathology database, patients’
notes and electronic data storage. Date of death for each
patient was confirmed by accessing the Summary Care Record.
The diagnosis of cranial metastasis was obtained through pathological analysis at the time of tumour resection. Results were
analysed and converted into Kaplan–Meier curves with R-Studio.
Results Median patient age was 57. 2 patients had serious complications after re-do surgery. 3 patients had more than 2 craniotomies for recurrent disease. Median survival after the first
craniotomy was 78 weeks (range 18–221 weeks). Median survival after re-do craniotomy was 33 weeks (range 1–136 weeks).
90% of patients survived 12 weeks or longer after re-do surgery,
65.5% survived 26 weeks or longer.
Conclusions This study suggests that re-do surgery is a viable
and successful treatment option for patients with recurrent cranial metastases.

TP1-14: Surgical management and outcomes for malignant
anterior skull base tumours: an institutional, single surgeon
experience
O. Rominiyi, D. Eagle, I. Koh, S. Sinha, Y. Al-Tamimi and
T. Carroll
Sheffield Teaching Hospitals NHS Foundation Trust, Sheffield,
UK
Objectives Malignant tumours of the anterior skull base (ASB)
are rare and remain challenging to treat. We have assessed the
management and outcomes at our institution.
Design Retrospective case review analysing demographics,
tumour location, extent of resection, histopathological diagnosis,
adjuvant treatment and outcome measures including: complications, functional status, tumour progression/recurrence and
survival.
Subjects Patients undergoing ASB tumour resection between
2005 and 2015, by a single experienced skull-base surgeon in
our institution.
Methods Cases were identified from theatre ORMIS records. Data
was collected using case notes, operation reports and PACS.
Results 19 patients were identified (M:F ratio 1:1.1). The mean
age was 52 (23–73) years. 63% had 1 or more co-morbidity. The
most common histopathological diagnoses were squamous cell
carcinoma (21%), salivary malignancy (16%) and mucosal melanoma (16%). Intracranial involvement was noted in 89% cases.
Adjuvant treatment was used in 58%. The overall complication
rate was 33% with cerebrospinal fluid leak being most common
(16%). 50% patients had a Karnofsky performance score of >70
at follow up. Disease recurrence/progression occurred in 21%
(4 patients) and there have been 2 mortalities to date.
Conclusions Surgery for malignant anterior skull base tumours
is appropriate in selected cases. Longer-term follow-up is
required; nevertheless our outcomes to date appear to be consistent with those published in the literature.
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TM2-1: Flow-diverting stents: long-term follow-up
G. Onwordi, E. Ahmed, A. Ogungbemi, A. Toma and
F. Robertson
National Hospital for Neurology and Neurosurgery, Queen
Square, London, UK
Objectives To assess safety, efficacy and efficacy and long term
outcome in the largest series of flow diverting stents (FDS) to
date.
Design A retrospective review of a prospectively built database.
Subjects Cerebral aneurysm patients treated endovascularly
with FDS insertion between March 2008 and August 2014.
Methods Retrospective review of prospectively built clinical and
imaging database of patients treated with FDS at a specialist
neurosurgical centre was performed.
Results 136 patients underwent 224 FDS insertion procedures.
Mean duration of clinical follow up was 21 months (SD 17.4)
and mean duration of radiological follow up was 18 months (SD
14.5). 114 patients had anterior circulation aneurysms and 22
had posterior circulation aneurysms. 56 patients had complications. There were ten deaths, (7.3%), two of which were unlikely
to be related to the original procedure (hence a procedurerelated mortality of 5.8%). Patients were followed up with radiological imaging initially at 3 months, 6 months, 12 months and
2 years and then beyond this, and in the latest radiological follow-up 64 patients (47%) displayed exclusion of the aneurysms
or aneurysms in which there was no residual filling.
Conclusions FDS are useful tools in treating selected patients
following a multidisciplinary approach.

TM2-2: Results of CLEAR III: efficiency of IVH removal is
related to outcome
A.D. Mendelowa, I. Awadb, W. Ziaic, B.A. Gregsond and
D. Hanleye
a
Newcastle University, Newcastle upon Tyne, UK; bUniversity of
Chicago, Chicago, IL, USA; cJohns Hopkins Medical Institution,
Baltimore, MA, USA; dNewcastle University, Newcastle upon
Tyne; eJohns Hopkins University, Baltimore, MA, USA
Objectives CLEAR III was conducted to determine if pragmatically employed extra-ventricular drain (EVD) plus rt-PA delivered
to the ventricle improved outcome by controlling ICP and
removing 80% of IVH clot. This paper investigates the relationship between outcome and the amount of clot removed.
Design CLEAR III, a randomised, double-blinded, placebo controlled trial.
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Subjects 500 subjects from 73 sites from 2009 to 2014.
Methods Consented subjects received saline(A) or rt-PA (B) 8
hourly via the EVD until at least the 3rd & 4th ventricles cleared;
sites were encouraged to attempt >80% clot removal with the
protocolised options for multiple catheters and further dosing
up to a maximum of 2 doses. Blinded assessment of mRS
occurred at 30, 180 and 365 days. Follow up was 98%.
Results Use of rt-PA led to greater clot removal (62% vs 44%,
p<0.001). Study protocol achieved >80% clot removal in only
21.2% of subjects. When efficiency of IVH removal was substituted for A/B assignment, mRS 0–3 correlated directly with
extent of clot removal (AOR ¼ 0.96/ml time-averaged IVH,
p < 0.001). AORs were consistent within IVH size (<20 vs 20,
p¼0.019 and <0.001) and ICH location (thalamic vs non-thalamic, p¼0.002 and <0.001) subgroups. Among patients receiving rt-PA, multiple EVD catheters (diff. dual vs single of 8.4%,
p¼0.08) and greater number of doses (1.82% per dose, p¼0.01)
achieved greater IVH removal.
Conclusions Complete IVH removal must be pursued, to optimise good outcome for all patients with IVH.

TM2-3: Management of incidental cerebral aneurysms single
centre experience, comparison with standard treatment
scoring tool (UIATS)
A. Smedleya, N. Yusupovb, A. Tohmac and J. Grievec
a
University College London, London, UK; bUniversity of Mainz,
Mainz, Germany; cThe National Hospital for Neurology and
Neurosurgery
Objectives To compare management of incidental cerebral
aneurysms at the NHNN with the recently published Unruptured
Intracranial Aneurysm Treatment Scorea
Design A retrospective cohort study.
Subjects Patients with incidental cerebral aneurysms referred to
the NHNN Multidisciplinary team (MDT).
Methods MDT records, from 2010 to 2015, were reviewed.
UIATS criteria were collected. Patients with multiple aneurysms
were given multiple entries. Decisions at MDT were recorded as
either conservative or treatment. Outcome was recorded.
Results 296 patients with 400 aneurysms were included. In total
174 aneurysms were treated and 226 managed conservatively.
Total follow up for all aneurysms following MDT was 8409
months, on average 21 per aneurysm. The average agreement
rate with UIATS was 67.5%, increasing from 60% in 2010 to
75–80% in 2014–15. 164 cases had a difference of 5 or more on
the UIATS, but the agreement rate was only 75.38%. During follow up, there have been 6 (1.5%) serious complications – bleeds,
operative strokes/deficits; and 30 (7.5%) minor complications.
Conclusions Agreement with the new score was highest in
2015, suggesting decision-making has shifted with the growing
consensus used to devise the UIATS. Reasons for disagreement
are of note, aneurysm size and patient anxiety appear to be
overly weighted in MDT decisions. Agreement rate was higher
with a larger UIATS score.
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TM2-4: Multicentre observational study of time to
prothrombin complex concentrate administration in
anticoagulation-associated intracranial haemorrhage
A.C. Nunna, D. Challoumasb, M. Stoddartb, M. Wellsb
and D. W. Hodgkinsonc
a
King’s College Hospital, London, UK; bRoyal United Hospital,
Bath, UK; cIpswich Hospital, Ipswich, UK
Objectives To define the extent of delay to prothrombin complex concentrate (PCC) administration in warfarinised patients
presenting with intracranial haemorrhage (ICH).
Design Multicentre, observational study.
Subjects A total of 69 patients with anticoagulation-associated
ICH presenting consecutively to the Emergency Departments of
two district general hospitals in the UK.
Methods The timing of presentation, CT head scan, INR result
availability, PCC request, issue and administration were obtained
from patient notes and records of the blood transfusion departments at each centre.
Results Median time from presentation to administration of PCC
was 219 minutes, with the longest delay in time to CT at
75 minutes. Time to CT in the most serious type of ICH, intraparenchymal haemorrhage, was only 44 minutes, but longer for
subdural haematomas (107 minutes). Surprisingly, CT to PCC
request took an average of 51 minutes, and from PCC issue to
administration a further 54 minutes. The likely cause of delay in
PCC request following CT scan was the lack of an INR result,
which took on average 107 minutes.
Conclusions There may be a national problem in identifying and
treating patients with anticoagulation-associated ICH in a timely
fashion. The introduction of national guidelines on the management of these patients is recommended, emphasising the need
for an INR measurement upon presentation, not only in patients
with neurological signs, but also those with minor head injury,
headache or confusion, ideally using point-of-care testing.

TM2-5: Subarachnoid haemorrhage secondary to traumatic
posterior cerebral circulation dissection and pseudo
aneurysm formation: case series and literature review
R. deSouzaa, M. Shahb, P. Koumellisc and M. Foroughic
a
University College London, UK; bUniversity of Malta, UK;
c
Brighton and Sussex University Hospitals, Brighton, UK
Objectives To identify the clinical features, rebleed risk, timing
and method of diagnosis, complications and outcome for subarachnoid haemorrhage (SAH) from traumatic posterior circulation pseudo aneurysm.

Design Case series and literature review.
Subjects 26 patients aged 3–54 (mean 24.8).
Methods Case series and literature search to identify all cases
diagnosed pre-mortem.
Results In our series, 2 of our 3 cases were fatal as a result of
rebleed, 1 case had a good outcome with no deficit, following
prompt diagnosis of and embolisation. Our key findings from
the literature review were: 30.7% of patients were age 16 and
under; 88% had an acute drop in consciousness, 46% in a
delayed manner; the mean time to diagnosis was 7.5 days; initial cerebrovascular imaging was normal in 23%; the rebleed
rate was 23%; 61% required emergency diversion of cerebrospinal fluid; 11% developed vasospasm requiring treatment;
19.2% had deficits that rendered them unable to live independently. The mortality rate was 27%.
Conclusions SAH from ruptured posterior circulation traumatic
pseudo aneurysm is associated with significant morbidity and
mortality. A high index of suspicion as well as prompt diagnosis
and treatment of any associated pseudo aneurysm can be crucial to a favourable outcome.

TM2-6: Pharmacological thromboprophylaxis in angiogramnegative subarachnoid haemorrhage
C. Craven, I. Baudracco, L.D. Watkins and A.K. Toma
Victor Horsley Department of Neurosurgery, The National
Hospital for Neurology and Neurosurgery, London, UK
Objectives To study benefit and safety of pharmacological
thromboprophylaxis in patients with angiogram negative subarachnoid haemorrhage (angio-ve SAH).
Design Single centre retrospective analysis.
Subjects Angio-ve SAH patients admitted to the department of
neurosurgery between January 2014 and March 2015.
Methods Clinical and angiographic data were retrospectively
analysed. Patient outcome, duration of reduced mobility, use of
thromboprophylaxis, concurrent anticoagulants and associated
complications were recorded.
Results 24 patients (13F; 11M) aged 54 6 13 years (Mean 6 SD)
were admitted with Angio-ve SAH during the study period.
Mean recumbency time was 6.8 6 4.8 days (Mean 6 SD). Seven
patients were commenced on dalteparin 13.3 6 7.00 days
(Mean 6 SD) post SAH (range 1–20 days), all of whom all had
been immobile for over 48 hours. Two patients had known pulmonary emboli, prior to their admission No patients had a rebleed or adverse effects of heparin. Thirteen patients were
recumbent for over 48 hours, averaging 7.85 6 4.45 days
(Mean 6 SD) with no pharmacological thromboprophylaxis. No
patients developed DVT or PE during their stay.
Conclusions Pharmacological thromboprophylaxis did not
increase the risk of re-bleed following angiogram-negative SAH
when started 13 days post event. Further data collection will
strengthen the evidence and facilitate the creation of guidelines
for the use of thromboprophylaxis in angio-ve SAH.
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TM2-7: Audit on NICE guidelines in management of
malignant MCA infarction
S. Matlooba, S. Campb and L. Thornea
a
Victor Horsley Department of Neurosurgery, NHNN; bCharing
Cross Hospital, London, UK
Objectives The NICE guidelines for management of malignant
middle cerebral artery (MCA) are based on these 3 large randomised control trials. Our aim was to audit the compliance with
the NICE guidelines.
Design A retrospective case note review was performed of all
patients on the stroke and critical care databases with MCA
infarctions.
Subjects Patients admitted with MCA infarcts.
Methods The first audit cycle ran from January 2012 to May
2013. We found that the majority of patients were not being
managed according to the NICE guidelines. The findings were
presented at the regional clinical governance meeting and posters were created and used to increase awareness. The audit was
then repeated from May 2013 to December 2014.
Results On first audit we were often operating on patients later
than 48 hours and on patients over 60. This was not supported
by the current evidence base. Compliance with NICE guidelines
improved from 57% to 90%. No patients were decompressed
late on repeating the audit. This is a significant improvement in
the management of these patients.
Conclusions Auditing national standards within neurosurgical
practice is important and in this case has led to a direct
improvement in patient care on re-audit.

TM2-8: When should a neurosurgical trainee clip an
aneurysm?
J.S. Bal, J.K. Marway, L. Navaratne and C. E.G. Uff
The Royal London Hospital, London, UK
Objectives Exposure to neurovascular surgery is becoming
more difficult since the results of ISAT due to the reduced number of aneurysms being surgically treated. The current requirement for CCT is to clip at least one aneurysm as primary
surgeon. Most experience is now either at senior trainee or post
FRCS fellowship level. Our aim is to determine the exposure and
involvement of our trainees to vascular neurosurgery.
Design Single surgeon case series.
Subjects All patients with cerebral aneurysms who have been
treated surgically at our department in the past 16 months.
Methods Prospective review of the involvement of fellows and
neurosurgical registrars during cerebral aneurysm surgery.
Results 33 surgically treated. Of the surgically treated aneurysms 27 were anterior circulation aneurysms and 2 posterior circulation. In regard to involvement of trainees (Fellow, SpR) in
operative cases: Positioning (0%, 13%), Craniotomy (10%, 42%),
Dissection (10%, 32%), Apply Temporary/Permanent Clip (16%,
39%) and Closure (13%, 52%).
Conclusions Under close supervision trainees can be involved
in aneurysm surgery from ST 4 onwards. Our trainees have
been involved in all stages of surgery. Previous studies have
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shown this is safe and does not increase operative time.
Experience does not need to be restricted to post CCT fellowships and can be acquired through training.

TM2-9: Surgery for spontaneous or traumatic intracerebral
haemorrhage: relationship between GCS and outcome
P. M. Mitchell, B.A. Gregson and A.D. Mendelow
Newcastle University, Newcastle upon Tyne, UK
Objectives The role of surgical evacuation in the treatment of
supratentorial haemorrhage (ICH), whether the underlying cause
is spontaneous or traumatic, remains equivocal.
Design The three STICH trials investigated whether patients had
a better outcome with a policy of early surgery or with a policy
of initial conservative treatment for different types of ICH
patient.
Subjects STICH included patients with a spontaneous ICH of at
least 2 cm diameter and a GCS of 5 or more. STICH II refined
the criteria to include only patients with a superficial lobar
haematoma, of 10–100 ml; motor GCS >4 and eye GCS >1.
STITCH (Trauma) concerned patients with no more than two
supratentorial traumatic ICH of at least 10 ml.
Methods We have identified 3 influential parameters in determining surgeon’s judgements on whether to operate: presenting GCS, age and clot volume. We have performed non
parametric regression on ranked outcome data (lowess with
robustness span .5, Matlab 8.5.0).
Results Data were available from 1714 patients (STICH – 964;
STICH II – 583; STITCH – 167). Surgery was more favourable in
patients aged over 50 and with clot volumes greater than 30 ml.
Overall patients with a GCS of about 10 to 13 were more likely
to have a favourable outcome with early surgery whilst patients
with a low GCS or a high GCS were more likely to have a
favourable outcome with initial conservative treatment.
Conclusions These data provide evidence for the patient
groups for which early surgery is a valid treatment option.

TM2-10: Time to treatment of good grade aneurysmal
subarachnoid haemorrhage in Southeast Scotland
M.A. Hughes, K. Briggs, T. Curl-Roper, J. Downer,
P. Keston, J. Whing and I.P. Fouyas
Department of Clinical Neurosciences, Edinburgh, UK
Objectives Re-bleed following aneurysmal subarachnoid haemorrhage (aSAH) has a mortality rate of 50%. Re-bleed risk is
highest in the first 48hrs and is minimised by rapid treatment of
the culpable aneurysm. In SE Scotland, a regional protocol
demands immediate CT angiography at the referring hospital
after diagnosis of aSAH. We audited time to treatment (from
diagnosis) for good grade aSAH (WFNS 1 & 2) over a 21-month
period.
Design Retrospective audit of WFNS grade 1 and 2 aSAH
referred from the SE Scotland catchment area and treated at
the Western General Hospital from 01/03/13 to 31/12/14. Time
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from diagnosis to definitive treatment of aneurysm was
recorded, together with day-of-week of diagnosis.
Results 87 WFNS grade 1 and 2 aSAH patients were treated during the audit period. Mean age was 58 years. 82 patients were
coiled, four were clipped, and one underwent clipping and coiling on subsequent days. 76 of 87 (87%) were treated within
48 hours of diagnosis (mean time 35 hours, median 24 hours). 21
patients were diagnosed on Friday/Saturday/Sundays. 17 of 21
(81%) were coiled within 48 hours (mean 40 hours, median
28 hours).
Conclusions The overwhelming majority of good grade aSAH
patients referred in SE Scotland are treated promptly, regardless
of day of diagnosis. A policy of immediate CTA in the referring
hospital (instigated in 2005) has streamlined management.
There is no significant difference in treatment time for patients
who are diagnosed during the weekend, compared with those
diagnosed on a weekday.

TM2-11: Poor grade SAH: TOPSAT 2 trial is coming soon
P. Mitchella, D.D. Mitrab, R. Kirillosc, B. Gregsond,
P.M. Brennane, J. Byrnef and D. Mendelowd
a
Newcastle; bRVI, Newcastle, UK; cAddenbrooke’s Hospital,
Cambridge, UK; dNewcastle University Neurosurgical Research
Group; eDept. Clinical Neurosciences, Edinburgh, UK; fOxford
Neurovascular & Neuroradiology Research Unit (ONNRU)
Objectives To compare the efficacy of a strategy of early aneurysm treatment (within 72h of ictus) in a population of WFNS
grade 4–5 (high grade) aneurysmal subarachnoid haemorrhage
(aSAH) patients in comparison with a strategy of treatment of
aneurysm after neurological improvement (to WFNS grade 1–3).
Design Prospective, randomised, controlled, parallel group study
with blinded outcome evaluation (PROBE). Primary outcome:
functional outcome at 12 months determined by ordinal shift
analysis of modified Rankin score (mRS) based on improvement
of mRS of at least 1 point.
Subjects 18–80 year olds admitted to neuro ITU with grade 4
or 5 aSAH.
Methods a) RCT of management strategy b) Exploratory
Substudy (100 participants) to establish whether brain MRI
markers in patients with grade 4–5 aSAH are related to outcome
and might be used to stratify the management of grade 4–5
aSAH.
Results Full funding for this phase 3 multinational RCT has
been secured from EME Board of NIHR. Randomisation will commence in mid-summer 2016. We are in the process of trial set
up including obtaining all Ethics and R&D approvals.
Conclusions There is clear evidence of substantial variation in
current UK practice of high grade SAH. The 2013 NCEPOD
report revealed many grade 4–5 aSAH patients do not get
admitted to neuroscience units (NSU) – 124/404 (31%). TOPSAT
2 trial will demonstrate whether early aneurysm treatment is
justified. If it is then most high grade patients should receive
NSU admission.

TM2-12: Management of spontaneous cerebellar
haemorrhage; our experience at a single UK neurosurgical
centre
A. Natalwala, S. Pujara and S. Basu
Queen’s Medical Centre, Nottingham, UK
Objectives Spontaneous cerebellar bleeds have a high mortality
(20–75%) and clinical management can be challenging. Kirollos
et al (2001) proposed a clinical decision-making paradigm and
here we report our experience of managing such cases since its
publication.
Design Retrospective analysis of referrals to a single neurosurgical unit in Nottingham from June 2014 to November 2015.
Subjects 47 patients referred with spontaneous cerebellar
haemorrhage without identified cause.
Methods Case notes and CT/MRI scans were reviewed for clinical presentation, clot dimensions/4th ventricle effacement/
hydrocephalus, surgical intervention and outcome.
Results 22 were male. Median age 78 years. 19 had symptoms
of raised pressure, 25 focal neurological deficit and 4 had both.
Mean presenting GCS was 10 and mean clot volume 21cm3. 17
patients with a normal or partially effaced 4th ventricle and
GCS13 were all managed conservatively. Of 21 patients with a
fully effaced 4th ventricle, two had ventricular drainage (GCS14;
mean clot volume 23cm3: survived) and one clot evacuation
and ventricular drainage (GCS7; clot volume 56cm3: did not
survive).
Conclusions 19% of referred patients were transferred for
assessment of which three (33.3%) had surgery (versus 74% by
Kirollos et al.1). Poorer outcome was observed with larger clot
size, fully effaced 4th ventricle and GCS8. Our results suggest
a more conservative approach to managing this pathology with
similar outcome to previous reports.
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RW Kirollos, AK Tyagi, SA Ross, PT van Hille, PV Marks, Management
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TM2-13: Intraoperative monitoring: facial nerve motor
evoked potentials monitoring and facial nerve function
following surgery at the cerebellopontine angle

M.M Safdar, L. Clark, A. Forster and M.H Kamel
Aberdeen Royal Infirmary, Aberdeen, UK
Objectives To assess the efficacy of intraoperative transcranial
electrical stimulation (TES) of the facial nerve, during cerebellopontine angle surgery, in predicting post-operative facial nerve
outcome.
Design Retrospective study analysing patients undergoing cerebellopontine angle surgery at Aberdeen Royal Infirmary.
Subjects Patients with successful TES to obtain motor evoked
potentials during cerebellopontine angle surgery, from January
2009 to January 2015, were included.
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Methods Successful TES was only achieved in five patients, with
the age range of 49–68 years. The study had one male and four
female patients. One patients had WHO grade 1 meningioma
and four had vestibular schwannoma. Tumour size ranged from
2.1 to 5 cm in largest diameter.
Results All the patients had House–Brackmann (HB) grade I preoperatively. Stimulation intensity was not increased by 20 mA
throughout the surgery in 60% of the patients and they had no
facial nerve deterioration. Final to baseline amplitude reduction
of over 50% was in one patient and it was represented as the
patient having HB grade V postoperatively. Four patients had
final to baseline ratio of over 50%, however, one patient was HB
grade VI postoperatively despite having 40% amplitude
reduction.
Conclusions Facial TES monitoring is a useful adjunct to routine
EMG and direct stimulation monitoring. Final to baseline amplitude ratio appears useful but was inconclusive. This study was
limited by a small sample size. Further research and evaluation
is required to develop TES monitoring protocols.

PARALLEL – TP2 – SPINE

TP2-1: Clinical risk management of patients with cervical
orthoses-in-situ: learning from 73 clinical incidents over a
5-year period
M. Pitsikaa, M. Meerdinkb and H. Sharmaa
a
Plymouth Spine Services, South West Neurosurgical
Department, Derriford Hospital, Plymouth, UK; bPeninsula
College of Medicine and Dentistry
Objectives Cervical collars are used for the definitive management of unstable cervical spine and adjunct to peri-operative
management. This study aims to evaluate the issues, mode of
presentation and steps taken to resolve problems with cervical
collars.
Design This is a retrospective analysis of 73 incident reports on
cervical orthoses between July 2010 and August 2015.
Methods Patient demographic data, pathology, management,
type of collar and problem encountered were analysed. The
issues were divided in 3 groups, fitting relating, communication
and ongoing collar care.
Results Of 64 injuries, 78% (n¼50) were fractures; (atlanto-axial
n¼29, subaxial n¼17, mixes n¼4).On admission, 19% (n¼12)
reported neurological impairment. Incidents occurred in average
7.5 days into treatment (range 0–1270). Of 73 reports, 41%(
n¼30)indicated poor fit,18%( n¼13) poor care,15%( n¼11) poor
communication (written/verbal) and 26%( n¼19) pressure sores.
Secondary pressure sores were highlighted in 51% (n¼37), of
which 35% (n¼13) were caused by poor fit, 5% (n¼2) by poor
care and 8% (n¼3) by poor communication. Incidents occurred
mainly in medical wards (27%), ED (23%) and the Neurosurgical
ward (22%).
Conclusions This study shows that cervical collars are significantly associated with pressure damage to skin. Poor care and
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poor communication were the crucial issues. Education related
to collar care, timely communication and ongoing support are
key in improving aftercare for patients using cervical orthoses.

TP2-2: Mini transsternal approach to the anterior high
thoracic spine (T1–T4 vertebrae)
C. Brogna, B. Thakur, L. Fiengo, F. Vergani and I. Malik
King’s College Hospital, London, UK
Objectives To analyse indications, surgical technique and outcomes of the mini transsternal approach to metastatic, infective,
traumatic and degenerative pathologies involving the anterior
elements of T1 to T4 vertebrae.
Design Retrospective case notes, intraoperative photos and
electronic records review.
Subjects Patients undergoing a mini transsternal approach for
metastatic, infective, traumatic and degenerative pathologies of
the anterior craniocervical junction down to T4 vertebrae.
Methods We audited all consecutive cases who received a mini
transsternal approach over a period of 5 years. 18 patients
(mean age 39) received a mini transsternal approach to access
pathologies of the anterior craniocervical junction down to T4
and upper T5 vertebrae.
Results The mini transsternal approach technique was analysed:
in two cases the ‘outside window of the brachiocephalic artery’
was used to gain access to the upper T5. Mean follow-up was
40 months. 78% patients improved in Frankel grade after surgery and 22% patients remained unchanged. Average operation
time was 210 minutes. No intraoperative complications recorded.
Spinal alignment was preserved in all cases.
Conclusions The mini transsternal is a safe approach for infective, metastatic, traumatic and degenerative lesions affecting the
anterior high thoracic spine and the only one allowing an early
and direct visualisation of the anterior theca, providing
adequate room for optimal reconstruction of the cervicothoracic
transition zone with good functional patient outcomes.

TP2-3: Wrong level lumbar spinal surgery (WLLSS): results
from NAWLSS
J.D. Davids, T. Lilo, K. Ghosh and G. Hall
Royal Preston Hospital, Preston, UK
Objectives Spinal neurosurgeons manage a multitude of complex vertebral conditions by employing a diverse repertoire of
surgical interventions. These interventions occasionally carry an
unpredictable panoply of peri-operative complications including
Wrong Level Lumbar Spinal Surgery (WLLSS). WLLSS is a sentinel
event that has healthcare cost implications and significant psycho-biophysical morbidity.1 Reportedly, 71% of wrong level spinal cases are attributed to WLLSS with an estimated incidence
between 0.3 per 1000 and 4.5 per 10,000 cases.2Though rare
and despite various quasi-universal risk-mitigating protocols like
the intraoperative radiograph and confirming exclamation
(IRACE), Sign Mark and X-Ray (SMaX), WLLSS still occurs.2 The
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implication of this surgical error, not only carries considerable
weight, but calls for a robust peri-operative level verification
protocol. Furthermore, the issue in its entirety is poorly defined
and current national consensus remains unclear.
Design SBNS-approved twelve-question survey.
Subjects 68 members responded to the survey.
Methods National Wrong Level Spinal Survey (NAWLSS) emailed
to consultant-level neurosurgeons (Oct-Dec 2015).
Results Of the 68 respondents, 39.1% have performed WLLSS
before; 43.8% at least once with 34.4% performing it more than
once; 21.9% waived disclosure. The majority of WLLSS was 44%
at L4/5. Only 55.08% confirmed the level with someone else
prior to surgery, of which 91.8% consulted other surgeons. Just
15.63% follow a standardised unit-specific protocol with a current majority of 54.7% preferring a consultant-led decision for
level confirmation.
Conclusions 46% of respondents answered that level checking
could be improved by standardising protocols including multiprofessional level verification. Further work in this area is
proposed.
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TP2-4: A comparison of clinical outcomes between MIS
decompression, open decompression and instrumented
fusion in the treatment of spinal stenosis associated with
spondylolisthesis
R. Suna, R. Laingb and P. Vergarab
a
Clinical School of Medicine, University of Cambridge, UK;
b
Neurosurgery, Addenbrooke’s Hospital, Cambridge, UK
Objectives To establish if patients undergoing fusion and
decompression do better than those undergoing decompression
alone and whether minimally invasive tubular decompression
improves outcome relative to open decompression.
Design Retrospective observational.
Subjects Cohort in neurosurgical/orthopaedic spinal department
with symptomatic spinal stenosis and spondylolisthesis undergoing surgical treatment between Apr 10 and 13.
Methods Subjective pre- and post-op outcomes across three
symptom categories (back pain, leg pain, mobility) were categorised as resolved, improved, no change, worse or undocumented. Data was analysed using two-proportion Z-tests to test
whether fusion and decompression provide better outcomes
than decompression and whether MIS decompression provides
better outcomes than open decompression.
Results 50%, 75%, 56% of 188 decompression patients, and
22%, 67% and 44% of 96 fusion patients, achieved improvement of back pain, leg pain and walking distance respectively.
Fusion and decompression did not generate better clinical

outcomes in back pain (p<0.05), walking distance (p<0.05) or
leg pain (p¼0.082) compared to decompression. There was no
significant difference in outcome in patients undergoing MIS
and open decompression at 3 month follow-up.
Conclusions We found no evidence that instrumented fusion
has benefits beyond decompression in the management of
patients with lumbar stenosis and spondylolisthesis. Minimally
invasive decompression did not produce better short term outcomes than open decompression.

TP2-5: Extreme lateral interbody fusion relieves symptoms
of spinal stenosis and low-grade spondylolisthesis by
indirect decompression in patients with multiple
comorbidities
M. Farwana, A. Al-Mousa, K.S. Lam and E.A. Pereira
Guy’s and St Thomas’ NHS Foundation Trust, London, UK
Objectives Spinal stenosis and low-grade spondylolisthesis produce symptoms of neural compression that can be treated with
XLIF via indirect decompression. This study aimed to investigate
whether restoration of disc dimensions would relieve symptoms
of radiculopathy, claudication and back pain.
Design Retrospective case series.
Subjects 23 adults.
Methods Consecutive patients undergoing XLIF surgery for
relief of neural compression symptoms with degenerative disc
disease were retrospectively reviewed. MRI, CT and XR before
and after surgery and objective measures such as the Visual
Analogue Scale (VAS) for back and legs and the Oswestry
Disability Index (ODI) were analysed. Complications were collated postoperatively from clinical notes and outpatient
appointments.
Results 91% had spinal stenosis. The cohort presented with
multiple comorbidities and 39% of the cohort had undergone
previous lumbar surgery. There was a 69% improvement of coronal Cobb angle and an 11% correction of the lordosis. Clinical
outcomes showed 36%, 47% and 67% improvements in the
ODI, back and leg VAS scores respectively. 43% of patients had
altered sensation related to lumbosacral plexus manipulation
and one retroperitoneal haematoma was conservatively
managed.
Conclusions XLIF restored disc dimensions via indirect decompression, with good symptom relief and outcome score
improvements. It corrected scoliosis and improved lumbar lordosis. Several transient plexopathies did not hinder recovery. XLIF
is suited to complex patients with comorbidities.

TP2-6: Accuracy of O-Arm navigation in complex spine
surgery
K. El-Shunnar
American Hospital Dubai, UAE
Objectives To assess the efficacy of the use of O arm navigation in complex spine surgery.
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Design Retrospective analysis of all cases subjected to O arm
navigation for complex spine surgery.
Subjects Twenty patients (13 males and 7 females) underwent
lumbar pedicle screw placement using the O arm between
August 2012 and July 2014. Age range was 36 to 65 years. All
patients suffered from severe degenerative lumbar spine disease
and exhausted all methods of conservative treatment.
Methods All patients underwent on table O arm imaging during
and at the end of surgery including 3D reconstructions.
Results Two cases needed one screw readjustment each after
doing the final O arm check. This was attributed to inadvertent
movement of the reference frame. All cases had 100% proper
final placement of all screws confirmed on table before wound
closure.
Conclusions The use of the O arm in complex spine surgery
provides excellent accuracy. It allows on table confirmation of
accuracy of pedicle screw placement. No patient needed postoperative CT scan to check accuracy of placement.

TP2-7: Intramuscular local anaesthetic infiltration at closure
for post-operative analgesia in lumbar spine surgery: a
systematic review and meta-analysis
A.P. Pereraa, A. Charib, M. Kostusiaka, A.A. Khanb,
A.M.V. Luomab and A. Caseyb
a
Barts and the London SMD, London, UK; bThe National
Hospital for Neurology and Neurosurgery, London, UK
Objectives To identify whether intramuscular local anaesthetic
infiltration prior to wound closure was effective in reducing
post-operative pain and facilitating early discharge following
lumbar spine surgery.
Design Systematic review and meta-analysis.
Subjects Randomised controlled trials were eligible for
inclusion.
Methods This review was conducted according to the PRISMA
statement and was registered with the PROSPERO database. Key
outcomes examined included time to first analgesic demand,
post-operative opiate usage, visual analogue score (VAS) at 1, 12
and 24 hours and post-operative length of stay.
Results 11 publications were included. A total of 438 patients
were included; 212 (control group) and 226 (intervention group).
Local anaesthetic infiltration resulted in a prolonged time to first
analgesic demand (mean difference (M.D) 65.88 mins, 95% CI
23.70, 108.06, p¼0.002) and a significantly reduced post-operative opiate demand (M.D. 9.71 mg, 95% CI 15.07, 4.34,
p ¼ .0004). There was a small but statistically significant reduction in post-operative VAS at 1 hour (M.D. 0.87 95%CI 1.55,
0.20, p¼0.01).
Conclusions Intramuscular local anaesthetic infiltration reduces
post-operative analgesic requirement and prolongs the time to
first analgesic demand following lumbar surgery. In the current
climate of economic austerity, local anaesthetic infiltration could
provide an important tool in facilitating day case lumbar spine
surgery. Key research priorities include optimising the choice
and strength of agent and formal health-economic analyses.
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TP2-8: Spinal surgery in nonagenarians: are we making
them better?
H. Bhatt, O. Richards, C. Derham and D. Pal
Leeds General Infirmary, Leeds, UK
Objectives UK’s ageing population has its fastest growth in
those aged 85. Yet, little evidence remains on operative outcomes in this cohort with spinal pathology partly due to selfselective small samples. We investigated functional outcomes
pre- and post- spinal operations in nonagenarians to see if surgery was beneficial.
Design Our retrospective single-centre study investigated all
spinal surgeries from 2008 to 15. The primary outcome measure
was Ambulatory Status, whilst other measures included Neck
and Oswestry Disability Indices, respectively, as well as a Visual
Analogue Scale score.
Subjects There were a total of 12 operations in 11 patients
aged 90, with 4 acute presentations to 7 elective. Patients
aged from 90 to 98 years, with median age of 91 and a 3:8 male:female ratio.
Methods All spinal patients from 2008 to 2015 aged 90 had
operative and clinic data reviewed. We analysed this for outcome measures pre and post-surgery, and used a paired samples t-test to investigate difference in the patients’ ambulatory
status.
Results 8/11 patients met eligibility, within whom the ambulatory score (scaled from 1 to 5, independent to bedbound)
improved to a statistical significance of p < 0.002 post surgery.
Conclusions Our results indicate significant improvements in
ambulatory status post spinal surgery in nonagenarians, and
offer further evidence against age as sole consideration for surgical decisions in this cohort. These patients require discussion
in a specialist multi-disciplinary team, and a greater study sample is warranted.

TP2-9: A survey of national practice and opinion for
intraoperative neurophysiological monitoring (IONM) during
the resection of intra-medullary spinal cord lesions
S. Stokes, J. Yianni and G Rao
The Royal Hallamshire Hospital, Sheffield, UK
Objectives To determine the utilisation of IONM during the
resection of intra-medullary spinal cord lesions and the neurophysiological modalities used across the UK. In addition, we collated nationwide opinions regarding the clinical use of IONM
and the perceived impact on hospital resource use, such as
length of stay and cost.
Subjects The study received 58 respondents from 30 NHS
Trusts or Health Boards across the UK where intra-medullary spinal cord lesions are resected. 85% of the respondents were consultants, 9% were Registrars or Clinical Fellows while 5% were
clinical neurophysiologists.
Methods Electronic or postal questionnaires were sent to all
SBNS and BSCN (British Society of Clinical Neurophysiologists)
members and affiliates. When required, these were followed
with telephone consultations.
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Results Of the 30 NHS Trusts/Health Boards, 6 did not use any
IONM while 2 used MEPs only, 1 Trust solely utilised SEPs and
the remainder performed multi-modal monitoring. 76% of
respondents viewed IONM as clinically useful whereas 62% of
respondents thought IONM was cost effective and most were
uncertain as to the impact upon length of stay in hospital.
Conclusions This national survey demonstrated a wide variation
in IONM practice across the UK and the majority of respondents
across the UK believe that IONM is useful and improves outcomes during resection of intra-medullary spinal cord lesions.
The survey highlights a gap between opinions that IONM may
reduce cost for intra-medullary resections and evidence in the
literature.

TP2-10: Impact of shared emergency spinal rota on
registrar training
W. Cato-Addison and C. Nicholson
Royal Victoria Infirmary, Newcastle Upon Tyne, UK
Objectives To assess the impact of the introduction of a shared
spinal rota between neurosurgery and spinal orthopaedics on
our trainees’ exposure to acute spinal patients. To assess the
impact of this rota on trainees’ exposure to complex spine
fixations.
Design A retrospective review.
Subjects All neurosurgery referrals and all complex spine fixations performed with a registrar involved in the surgery.
Methods Data was collected for referrals between 11th
September 20012 to 22nd November 20012 prior to the introduction of a shared spinal rota. Data was then collected for
same period in 2014 following the introduction of a partial spinal rota and then again for the same period in 2015 following
the introduction of a full shared spinal rota. We then reviewed
theatre logbooks for all spinal fixations.
Results Over the 72-day period in 2012, we received 1518 referrals. 11 were for spinal infections, 36 for epidural tumour and 71
for spinal fractures. In 2014 we received 1173 referrals of which
11 were for infection, 22 for epidural tumour and 87 for spinal
fractures. In 2015 we received 1041 referrals of which 4 were for
spinal infection, 11 for epidural tumour and 20 for spinal fractures. The corresponding number of spinal fixations with registrar involvement was 30, 15 and 15.
Conclusions Our data shows dilution of training opportunities
following the introduction of a shared spinal rota. Rotation of
trainees to the orthopaedic spinal unit is one option to minimise this impact.

TP2-11: Psychological distress and somatisation does not
affect outcomes in cervical arthroplasty
T.C. Hammett, S. Solanki and R. Ashpole
Department of Neurosurgery, Queen’s Medical Centre,
Nottingham, UK
Objectives To define the impact of psychological distress on
outcomes in cervical arthroplasty.

Design Prospective study in a University Hospital, utilising structured questionnaires to measure outcomes.
Subjects 75 consecutive patients undergoing cervical arthroplasty were approached for inclusion, 50 completed questionnaires pre and 12 months post operatively.
Methods Prospective data collection including Neck Disability
Index (NDI), Short Form 36 (SF-36), Modified Zung Self rating
depression scale (Zung), Modified Somatic Perception
Questionnaire (MSPQ).
Results Of the 50 patients, 40 presented with radicular symptoms, 9 with myelopathic, and 1 with predominantly axial pain.
After form completion, they were categorised as per Main et al.
‘Normal’ Patients (19/50) NDI improved from 28.3 to 17.5, SF-36
from 66.7 to 78, those ‘At risk’ (19/50), NDI improved from 31 to
21, SF-36 from 46.9 to 70.0, Distressed patients (12/50) NDI
improved from 44.5 to 35.6, SF 36 improved from 32.7 to 54.3.
Length of stay was similar across all groups.
Conclusions All categories of patient benefitted from cervical
arthroplasty. Patients with psychological distress reported more
significant disability and worse quality of life, but still reported
improvements that were maintained at one year.

TP2-12: Spondylodiscitis after endovascular aortic repair –
an increasing phenomenon?
A. Rehman, A. Al-Mousa, T. Hester, P. Liantis, J.D. Lucas,
K.S. Lam and E.A. Pereira
Guy’s and St Thomas’ NHS Foundation Trust, London, UK
Objectives Endovascular aortic repair (EVAR) is now performed
more often than open aneurysm surgery. Only two cases of
spondylodiscitis after EVAR are published. With its growing
uptake we re-evaluate whether the phenomenon is increasing.
This study quantify cases of spondylodiscitis after EVAR and
reviews their characteristics and management.
Design Retrospective case review.
Subjects 4 males, mean age 66.9 years (SD 12.5).
Methods One year of on call referrals to a single tertiary centre
from June 2014 to May 2015 were analysed with retrospective
notes, imaging and laboratory results review.
Results Patients presented with lumbago, malaise and pyrexia.
All were ASA grade 2 or 3; one had a splenectomy and type 2
diabetes. 2 EVAR were for vascular disease and 2 for mycotic
aneurysms. Mean time from EVAR to MRI confirmation was 2.1
months (range 1.3 to 3.1 months). All EVAR were infrarenal, 75%
extending to common iliac vessels. Spondylodiscitis involved L4/
5 in two patients, L1/2 in one and L5/S1 in one. All patients cultured different organisms and received long-term antibiotics.
Mean presenting WCC were 17.3; neutrophils 12.4; CRP 220.
One patient with sepsis and leg weakness despite antibiotics
required graft removal followed by surgery.
Conclusions No case series exist of spondylodiscitis after EVAR.
Here it presents early and may often be managed medically.
Our centre serves a 3 million population and our region performs 150 EVAR annually therefore the risk of spondylodiscitis
after EVAR may be as high as 3%.
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TP2-13: Piriformis syndrome: what is the evidence to
support its existence or treatment?
J.D. Pesic-Smith and J.J. Nissen
Royal Victoria Infirmary, Newcastle, UK
Objectives Piriformis syndrome is said to be a condition characterised by buttock and leg pain reportedly caused by piriformis
muscle compression of the sciatic nerve. Evidence for its existence and diagnostic criteria remain controversial. We aimed to
review the literature on piriformis syndrome, to establish how
strong the evidence is supporting its existence and diagnostic
recommendations and to improve the clinical understanding of
piriformis syndrome.
Design Literature review.
Subjects Patients diagnosed with piriformis syndrome.
Methods A PubMed search for publications relating to piriformis
syndrome was carried out. 27 papers and publications were
reviewed.
Results Many studies report clinical features but few are aimed
at establishing the pathology and a definitive diagnostic test.
Two studies attempted to establish piriformis syndrome through
neurophysiological testing, demonstrating a delay in the H-reflex
during symptom exacerbation. However, this has not been
widely reproduced or accepted. Two studies focus on MR neurography, with one reporting 93% specificity and 64% sensitivity
for piriformis syndrome (p<0.01). There is no consensus on
diagnostic criteria although numerous examination findings
have been described. Most papers report a good response to
conservative management.
Conclusions The existence and possible diagnostic criteria of
piriformis syndrome remain controversial and a diagnosis of
exclusion and we recommend MRI should always be performed
to investigate for lumbosacral and/or pelvic pathologies.

TP2-14: Spondylodiscitis with epidural abscess can be safely
managed non-surgically outside a neurosurgical unit
K. Owusu-Agyemang, P. Das, D. Bennett, E. St George
and C. Mathieson
Institute of Neurological Sciences, Glasgow, UK
Objectives Spontaneous pyogenic spondylodiscitis can lead to
cavitation and compression fractures that risks injury to neural
elements. Uncontrolled infection can result in spinal epidural
abscess (SEA) formation with further risk of paraplegia, subdural
abscess and meningitis. Previous studies report the presence of
epidural abscess as an indication for surgery, even in the
absence of neurological deficits. At our centre, patients with
SEA are managed non-surgically in the absence of significant
neurological sequelae, we review the outcome of this approach.
Methods A retrospective review of patients referred to our
centre between March-November 2015. Clinical and radiographic records were analysed for demographics, neurological
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symptoms on referral, deterioration and clinical outcome.
Results Of 55 patients referred with spondylodiscitis or vertebral
osteomyelitis 25(45%) had an associated SEA. Median age
62(29–86). Mean peak CRP 193. 52% were in the cervical/thoracic spine. 12(48%) patients with SEA had neurological symptoms on referral (6 power MRC grade 4 or less, 6 Sensory only).
Four patients (2 planned, 2 delayed diagnosis/transfer) were
admitted for surgical management. Complete neurological
recovery in 1/4 and incomplete recovery in 3/4 after surgical
decompression. 84% (3/6 with motor deficits) patients made an
uncomplicated recovery after a mean of 129 days.
Conclusions Our results show that non-surgical management of
patients with SEA and sensory only symptoms is associated with
a low complication rate.

TP2-15: Internet based recruitment to a health survey for
cervical spondylotic myelopathy: are the sample
demographics representative?
B.M. Davies and P. Hutchinson
Addenbrooke’s Hospital, Cambridge, UK
Objectives Cervical Spondylotic Myelopathy [CSM] is the most
common cause of spinal dysfunction in the elderly. Internet
based health research promises efficient data capture, however
it is unclear whether a representative CSM population can be
identified. Our objective was to compare Internet respondent
demographics to existing published studies.
Design Cohort comparison.
Subjects Patients with self-reported CSM [n¼191].
Methods Patients with CSM completed a survey at
Myelopathy.org. Cohort demographics (age, sex, Nurick grade
and surgical status) were compared to a surgical 1 and non-surgical cohort.2 SPSS was used for comparisons.
Results Respondents were largely female (75.7%), differing significantly to published cohorts (41%1 and 59%2), although age
was comparative. 63 (33%) had had surgery. Disability in pre
(2.7 6 1.5) and post (3.1 6 1.3) surgical subgroups was similar
(p ¼ .09) and overall, did comparative to pre-operative status in
the surgical study.1 However their 12 month outcome data was
better than our postsurgical respondents (1.5, p<0.001).
Conclusions Internet recruitment has identified a largely presurgical cohort. This may provide a novel method to evaluate
disease evolution.
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decompression in patients with cervical spondylotic myelopathy. Bone
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FM1-1: SIR HUGH CAIRNS ESSAY Winner
Connectome analysis for pre-operative brain mapping in
neurosurgery
MG Harta,b, SJ Priceb and J Sucklinga
a
Brain Mapping Unit, Department of Psychiatry, Cambridge,
UK; bDivision of Neurosurgery, Department of Clinical
Neurosciences, Cambridge, UK
Objectives Brain mapping has entered a new era focusing on
complex network connectivity. Central to this is the search for
the connectome or the brains ‘wiring diagram’. Graph theory analysis of the connectome allows understanding of the importance
of regions to network function, and the consequences of their
impairment or excision. Our goal was to apply connectome analysis in patients with brain tumours to characterise overall network topology and individual patterns of connectivity alterations.
Design Prospective case series.
Subjects Five participants each with a right temporal-parietaloccipital glioblastoma pre-operatively.
Methods Resting-state functional MRI data were acquired using
multi-echo, echo planar imaging. Complex networks analysis
was initiated by parcellating the brain into anatomically regions
amongst which connections were identified by retaining the
most significant correlations between the respective wavelet
decomposed time-series.
Results Key characteristics of complex networks described in
healthy populations were preserved in patients with brain
tumours, including ubiquitous small world organisation. An
exponentially truncated power law fit to the degree distribution
predicted findings of general network robustness to injury but
with a core of hubs exhibiting disproportionate vulnerability.
Tumours produced a consistent reduction in local and longrange connectivity with distinct patterns of connection loss
depending on lesion location.
Conclusions Connectome analysis is a feasible and novel
approach to brain mapping in individual patients with brain
tumours. Applications to pre-surgical planning include identifying regions critical to network function that should be preserved
and visualising connections at risk from tumour resection. In the
future one could use such data to model functional plasticity
and recovery of cognitive deficits.

FM1-2: The role of pre-operative deep vein thrombosis
screening in neuro-oncology
A. Pandey, B. Thakur, C. Brogna, F. Hogg, R. Bhangoo,
R. Arya and K. Ashkan
King’s College Hospital, London, UK
Objectives Venous thromboembolism (VTE) is a major cause of
morbidity in patients undergoing neurosurgical intervention for

brain tumours. We postulate that the introduction of a routine
pre-operative DVT screening protocol would result in more
effective diagnosis and management of DVT in this high risk
group and improve patient outcomes.
Methods We conducted a prospective study of 115 adult
patients who were undergoing surgical intervention for a brain
tumour. All patients had pre-operative lower limb Doppler ultrasound scan to identify DVT. Patients with confirmed DVT underwent a period of anticoagulation, which was stopped prior to
surgery. IVC filter was inserted to cover the peri-op period during which anticoagulation was avoided due to bleeding risk.
Patients were followed up via a neuro-oncology MDT and subsequent complications and outcomes were recorded.
Results 7/115 (6%) of the screened patient had DVT. Of these
patients, 1 developed post op PE, and 1 had bilateral DVT post
op. No patients from the pre op DVT negative group developed
post op VTE. Age, symptoms of DVT, and previous history of
VTE were significantly higher in the pre op DVT positive group.
There were no mortalities, and no complications from the anticoagulation or IVC filter insertion.
Conclusions Pre-operative screening for DVT is a worthwhile
endeavour in patients undergoing neurosurgical intervention. A
multidisciplinary approach in management of anticoagulation
and IVC filter insertion can be safe and can minimise further
VTE in such patients.

FM1-3: Post-operative infection in patients with
glioblastoma multiforme: a blessing in disguise?
S. Ramfula, F. Verganib, B.A Gregsonc and D. Hollimanb
a
Royal Victoria Infirmary, Newcastle upon Tyne, UK;
b
Department of Neurosurgery Royal Victoria Infirmary,
Newcastle upon Tyne, UK; cInstitute of Neuroscience Newcastle
University, Newcastle upon Tyne, UK
Objectives Glioblastoma multiforme (GBM) is a brain tumour
with poor prognosis. This study aimed to test the validity of
reports about patients with GBM experiencing improved survival
after developing post-surgical infections.
Design A retrospective case-control analysis compared the survival of patients with GBM who have developed post-surgical
infection to that of uninfected matched controls.
Subjects 647 patients treated from January 2005 till December
2012 were considered and 18 infected cases were identified. For
14 of the cases, there were 3 controls, each matched according
to age at presentation and surgical treatment. For the remaining
cases, 3 had 2 such controls and one had 4 controls. 16 of the
cases-control groups also received same adjuvant treatment.
Methods The data was analysed using the Kaplan–Meier
method, log rank test and matched Cox regression analysis.
Results The median survival for infected cases was 11 months
(upper and lower quartiles of 7, 19 months). The control group
had the same median survival of 11 months (interquartile range
of 8 to 24 months). The log rank test was non-significant
(p ¼ 0.957). Matched Cox regression also proved to be non-significant: p ¼ 0.748 with Odds Ratio ¼ 0.895 (95% Confidence
Interval, 0.454–1.763).
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Conclusions The study did not support claims that post-operative infection could result in improved survival in patients with
GBM. As only eighteen infected cases were identified over the
study period, a larger multi-centre study could shed more light
onto this hypothesis.

FM1-4: Awake cortical/subcortical mapping for resection of
lesions in and around the primary motor cortex: a recent
series of indications and outcomes
F. Ferreira, N. Hirsch and G. Samandouras
National Hospital for Neurology and Neurosurgery, London,
UK
Objectives To evaluate techniques and outcomes in surgical
resection of lesions affecting the primary motor cortex.
Design Prospective data collection of patients undergoing
awake craniotomy with cortical/subcortical mapping for lesions
affecting primary motor (M1), sensory (S1) and supplementary
motor (SMA) areas with aim of surgical resection.
Subjects 17 patients (10 male, 7 female; age range: 33–67 yrs,
mean 49) from Aug 2013 to Nov 2015 underwent awake resection of tumours in and around M1.
Methods Anaesthesia included asleep-awake-awake protocol in
14 and awake-awake-awake in 3. Odjemann stimulator used for
mapping, setting 2–5 mAp, 50 Hz. Large-scale and fine motor
skills tested. Neuronavigation (flair volumetric MRI for LGGs and
T1þ gad for enhancing tumours) supplemented mapping. All
patients had postoperative MRI in 48 hours.
Results All 17 patients tolerated the procedure well. No intraop, stimulation-induced seizures. Pathology showed 13 gliomas
(WHO II,4; III,3; IV 6); 4 metastases. In gliomas, GTR achieved in
7; subtotal in 6. All metastases resected en bloc. 4 patients
developed SMA syndrome (2 verbal; 2 motor); in 3 SMA
resolved in < 7 days, in 1 at 3 weeks. 1 patient developed nonSMA arm weakness (3 MRC) persisting at 5 weeks.
Conclusions Resection of lesions affecting M1 and adjacent networks is feasible and safe with awake cortical/subcortical mapping. Temporary deficits (<1 month) are common; SMA
syndrome is common (31%) but reversible (100%). Experience
and knowledge of techniques are essential.

FM1-5: The phylogenesis of the human brain as a guide to
interpret glioma tumour spread and its implications in
surgical treatment
A. D’Eliaa,b, C. Brognab, M. Manuccia, T. Tufoc,
C. Colonnesea, K. Ashkanb, R. Bhangoob and M. Salvatia
a
University of Rome ‘Sapienza’, Rome, Italy; bKing’s College
Hospital, London, UK; cIRCCS Neuromed, Pozzilli, Molise, Italy
Objectives To analyse the correspondence between brain areas
affected by glioblastomas and pattern of recurrence, in light of
phylogeny, cytoarchitectonic and brain connectivity.
Design Retrospective case notes and electronic records review.
Subjects We audited 150 consecutive histologically confirmed
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high grade gliomas treated and followed at University of Rome
‘Sapienza’ (2005–2014).
Methods GBM location was classified according to phylogeny
(4% allocortex, 12% heterotypical isocortex, 82% isocortex), cytoarchitectonic (subgyral 15%, gyral 37%, lobar 47%, capsular 1%)
and distance from the ventricle. Volume of the tumour and
amount of resection were also calculated. Kaplan-Meyer curves
and Log-Rank test were used. Gyral and subgyral recurrence
pattern warranted reoperation.
Results Pattern of recurrence: subgyral 87.5% localised, 12.55%
diffuse, TTP 13.3 m, OS 25.3m; gyral 88.9% and 11.1%. TTP: 9.8.
OS 26.6; lobar 52.2% and 47.8%. TTP 6.5 m. OS 17.7 m. TTP was
significantly different between subgyral and gyral (p¼0.04) and
lobar (p¼0.02) subgroups. OS was statistically different between
subgyral/gyral and lobar (p¼0.037) and between subgyral and
gyral (p¼0.04). Distance from the ventricle was not influencing
the OS. Reoperation was associated with a longer OS: 22.9 m vs
17.5 (p¼0.0001).
Conclusions The majority of high grade gliomas in their early
and intermediate stages of disease are confined to a specific
ontogenetic area of the brain. Recurrent disease in the same
area allows us to hypothesise a judgment of operability.

FM1-6: A role for extracellular glutamate in epileptogenesis
in peritumoural tissue: in vitro human studies
B.A. Jayasekeraa, J. Hansb, J. Au. Yeungb, F. Chanb,
A. Jenkinsb, C. Nicholsonb, C.J. Cowieb and
M.O. Cunninghamb
a
Royal Victoria Infirmary, Newcastle Upon Tyne, UK; bInstitute
of Neuroscience, Newcastle UniversIty, Newcastle upon Tyne,
UK
Objectives Tumour associated epilepsy (TAE) in low grade gliomas is prevalent and often refractory. Evidence supports the
notion that increased extracellular glutamate release from over
expression of System xc (Xct) in the peri-tumoural region leads
to a propensity for seizure generation. We tested the efficacy of
an antagonist of Xct, sulfasalazine (SAS), on spontaneous epileptic activity in tissue obtained from adult human patients with
gliomas.
Design Ex-vivo electrophysiology and immunofluorescence
studies.
Subjects Adult patients with low grade gliomas for surgery.
Methods Peri-tumoural samples were transferred in cooled artificial cerebrospinal fluid (aCSF) for slicing and ex vivo electrophysiology. Inter-ictal discharges (IIDs) were documented and
pharmacologically manipulated with SAS. Slices were then prepared for immunofluorescence with antibodies against intermediate filament Glial fibrillary associated protein (GFAP) and Xct.
Results In spontaneously active slices IIDs were significantly
reduced (p<0.05; n¼3) using 10–50 microM SAS. In zero magnesium conditions significant reductions were observed only at
higher concentrations (>100 microM). This effect is likely due to
NMDA receptor blockade. Peritumoural slices exhibiting spontaneous epileptic activity demonstrated strong co-localistion of
antibodies staining for the intermediate GFAP and Xct.
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Conclusions Excessive glutamate release from human glioma
cells contributes to epileptic activity. Molecules that target system xc- could be useful therapeutic targets for TAE.

FM1-7: Patient opinions on acceptability of implanted
biosensors in the monitoring and treatment of brain
tumours
P.Y. Sima, G. Haddowb and M.A. Hughesa
a
Department of Clinical Neurosciences, Edinburgh, UK; bMason
Institute for Medicine, Life Sciences and the Law Edinburgh
Objectives Implanted biosensors are being developed for use in
brain tumours; the aim being to provide feedback on tumour
behaviour, detect recurrence, and guide personalised therapy.
Novel technologies intervening in the brain raise particular ethical and social concerns.1 These need to be considered during
the development process.
Design Patient questionnaire exploring opinions and acceptance
of biosensors for use in brain tumours.
Subjects 40 patients (19 male, mean 58yrs) with primary brain
tumours were interviewed using a 19-item questionnaire of
closed and open-ended questions.
Methods Descriptive statistics were used to quantify closedended responses. Open-ended responses were analysed by a
constant comparison approach.
Results The concept of implantable biosensors in brain tumours
was acceptable in 39 of 40 (98%) patients. 29 of 40 (72%) were
willing to participate in future clinical trials. Those with better
prognosis (WHO I-II) were less likely than those with uncertain
and poor prognoses (WHO III-IV) to participate in trials (64% vs
80% and 86% respectively). Patient vulnerability, a wish for
reassurance, an innate trust in medical professionals, and altruism
were prominent themes surrounding willingness to participate.
Conclusions There is near unanimous acceptance for the use of
intracranial biosensors in patients with brain tumours.
Willingness to engage is linked to patient’s prognoses.

Reference
1.

a post-op imaging on the same admission however only 77% of
these were done within 48 hours of surgery. Median overall survival for this patient group was 19 months.
Conclusions The results show that the patients are having postop imaging however it is often beyond the time specified in
guidelines. There is potential for inaccurate interpretation of
scans undertaken later than 48 hours post-op. Current practice in
this unit is resulting in an overall survival which is comparable to
published data.

FM1-9: Cerebrospinal fluid-spread metastases following
primary tumour resection of a pineal parenchymal tumour
of intermediate differentiation: 10-year follow up should
not be abolished in the modern NHS.
E. Dalton, M.J. Naushahi and R. Kirollos
Department of Neurosurgery, Addenbrooke’s Hospital,
Cambridge, UK
Objectives To evaluate whether pineal parenchymal tumours of
intermediate differentiation may recur remotely via cerebrospinal fluid spread following excision of the primary tumour.
Design Case study.
Subjects One patient who presented with distant intracranial
metastases ten years following excision of a primary pineal parenchymal tumour of intermediate differentiation (PPTID).
Methods Review of all pre and post-operative CT and MRI-head
imaging. Craniotomy and primary total resection of a pineal
tumour in 2005 followed by adjuvant radiotherapy and a further
craniotomy and resection of a left lateral intraventricular tumour
in 2015. Post-operative histopathological analysis of all tissue
samples including morphological subtyping, mitotic indexing
and neurofilament positivity.
Results Pineal parenchymal tumour of intermediate differentiation confirmed in 2005 and 2015 lesions.
Conclusions Pineal parenchymal tumours may be remotely
spread through cerebrospinal fluid. Such metastatic tumours may
develop as much as 10 years following complete resection of the
primary tumour. Long-term follow-up is essential for patients
with resected pineal lesions including pineal parenchymal
tumours.

Nuffield Council on Bioethics. Novel neurotechnologies: intervening in
the brain. London: Nuffield Council on Bioethics; 2013.

FM1-8: Post-operative imaging for high grade gliomas-a
single centre practice
C. Houghton, M. Hussain and D. Holliman
Royal Victoria Infirmary, Newcastle, UK
Objectives To assess whether the unit complies with guidance
in performing post-operative imaging within 48hours after surgery for high grade gliomas.
Methods Retrospective analysis of case notes, pathology reports
and imaging.
Results 101 patients underwent operative debulking of Grade 4
gliomas during the period of analysis. The mean age of the
group was 57yrs with 50 female and 51 male patients. 97% had

FM1-10: Use of perampanel in brain tumour related
epilepsy: evidence from ex vivo studies in human
peritumoural neocortex
M.O. Cunninghama,b, K. Chatterjeec, V. Nangala,b,
A.B. da Silvaa,b, O. Majord, D. Hollimand, C. Nicholsond,
J Crossmand, I.S. Scofielda,b, R.G. Whittakera,b,
C.J. Cowied and A. Jenkinsb
a
Institute of Neuroscience, Newcastle University, UK; bRegional
Neurosciences Centre, RVI, Newcastle upon Tyne, UK; cInstitute
of Neurosciences, Kolkata, India; dDepartment of Neurosurgery,
RVI, Newcastle upon Tyne
Objectives Brain tumour related epilepsy (BTRE) in patients is
prevalent, refractory, and entails significant morbidity from the
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seizures. Increased glutamate release around gliomas leads to a
reduced threshold for epileptogeneis. Perampanel is a novel
antiepileptic drug (AED) that acts as a noncompetitive AMPA
receptor antagonist. Its mechanism of action is well suited to
the pathology that promotes epileptogenesis in BTRE.
Design We conducted electrophysiological recordings in peritumoural slices in vitro.
Subjects Nine adult patients undergoing glioma resection.
Methods Extracellular local field potential recordings were conducted in slices. Slices displayed spontaneous inter-ictal discharges (sIIDs). To elicit ictal events a modified artificial
cerebrospinal fluid (MaCSF; 0.25 mM Mgþþ and 8mM Kþ) was
used. PER (0.1–10 microM) was tested on IIDs and ictal events.
The Student t-test was applied to compare baseline recordings
with recordings in the presence of PER.
Results sIIDs are blocked by PER in vitro. PER (0.1 microM)
reduced (50%; p<0.05; n¼5) the frequency of IIDs. At higher
concentrations (0.3–10 microM) IIDs were completely abolished.
The power of ictal events, elicited by MaCSF, was reduced
(683.9 6 250.4 vs. 75.3 6 26.0 microV2.Hz; p<0.05; n¼7) by PER
(10 microM).
Conclusions Our results implicate PER as an AED for the treatment of BTRE. We indirectly demonstrate that increased glutamate plays a role in BTRE. Our data also suggest that PER
may be a useful prophylactic AED for intraparenchymal brain
tumours.

FM1-11: Expanded endoscopic endonasal approach for
anterior skull base meningiomas: an institutional
experience
M.M Safdar, N. Rafiq, M.H Kamel, F. Asiri, A. Hussain,
V. Vallamkondu, M. Shakeel and M. Iqbal
Aberdeen Royal Infirmary, Aberdeen, UK
Objectives To assess the efficacy of expanded endoscopic
endonasal approach (EEE) for the treatment of tuberculum sellae
and olfactory groove meningiomas.
Design A retrospective analysis of patients undergoing anterior
skullbase meningioma resection using EEE approach.
Subjects Patients, who underwent anterior skullbase meningioma resection, from June 2011-March 2015 were included in
the study.
Methods This study comprised of 11 patients, with the average
age of 56.1. There were four males, six females and one transgender patients. Visual disturbance was present in 72.7% where
27.2% also experienced headaches. Eight patients had WHO
grade I meningioma and three had olfactory groove meningioma. Average tumour volume was 13.8 cm3.
Results Complete excision was achieved in 63.6% of the
patients and rest had planned subtotal resection due to tumour
extending to optic canal, causing poor unsalvageable vision;
optic chiasm and contralateral optic nerve was decompressed in
these patients. Removal of merocel nasal packs, in addition to
antibiotic therapy, extended hospital stay to 14.5 days. Three
patients, with olfactory groove meningiomas, suffered from
postoperative CSF leak.
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Conclusions Anterior skull base meningiomas can be resected
safely and effectively using EEE approach. Transcranial approach
might be a better alternative for olfactory groove meningiomas
as it provides easier access as well as causing minimal brain
retraction. Optimal patient outcomes can be achieved through a
multidisciplinary approach from ENT and neurosurgeons.

FM1-12: MEN1 and glioblastoma: pure coincidence?
K. Silvennoinen, C. Brogna, F. Vergani, K. Ashkan and
R. Bhangoo
King’s College Hospital, London, UK
Objectives We aim to explore a causal link between MEN1
(multiple endocrine neoplasia) and glioblastoma. MEN1 is
caused by a mutation in the MEN1 gene on chromosome
11q13. The protein product of MEN1 is menin, which plays a
role in tumour suppression or DNA repair. While pituitary adenomas, ependymomas and meningiomas have been described in
association with the syndrome, MEN1 is not known to predispose patients to brain gliomas.
Design Case report, tumour tailored genetic analysis, review of
the literature.
Subjects A 56-year old man with several MEN1-associated neoplasias (2 parathyroidectomies for hyperparathyroidism and a
distal pancreatectomy and splenectomy for a glucagonoma; also
diagnosed with a renal angiomyolipoma and a pituitary lesion),
and 3 first-degree relatives with MEN1, on a routine follow-up
MRI was diagnosed with an incidental left sub-insular, enhancing lesion, which was biopsied due to progression in an interval
scan.
Methods Routine histopathology was performed on the tumour
biopsy, followed by specific tumour analysis of LOH 11q13.
Results Histopathology confirmed glioblastoma grade IV with
unmethylated MGMT, no IDH1 mutation, and preserved ATRX
gene. LOH 11q13 analysis is currently in process.
Conclusions This is, to our knowledge, the first reported case of
glioblastoma in a MEN1 patient. If LOH at 11q13 is demonstrated, it would suggest that MEN1 might predispose patients
to brain gliomas, with paramount implications for further
research into the association between MEN1 and brain tumours.

FM1-13: Predicting surgical outcome in patients with
glioblastoma multiforme using pre-operative magnetic
resonance imaging: development of the N.E.U.R.O. grading
system
H.J. Marcusa, S. Williamsa, A. Hughes-Halletta, S. Campa,
D. Nandib and L. Thornec
a
Imperial College; bCharing Cross Hospital, Imperial College
London Healthcare NHS Trust; cNational Hospital for
Neurology and Neurosurgery, University College London
Hospitals NHS Foundation Trust
Objectives To identify features on pre-operative Magnetic
Resonance Imaging (MRI) that predict the surgical outcome of
patients with GBM and use these to develop a grading system.
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Design A systematic review of the literature was performed to
identify features on pre-operative MRI that predict the surgical
outcome of patients with GBM.
Methods The PubMed database was searched between 1st
January 1995 and 31st June 2015 for articles that (1) featured
adult patients with supratentorial GBM undergoing surgical
resection, and (2) reported on the use of pre-operative MRI to
predict residual disease or survival. Articles that used advanced
imaging techniques, which are not widely available, were
excluded. The pre-operative MRI features most frequently used
to predict surgical outcomes were used to develop a grading
system.
Results In all, 99 articles titles and abstracts were screened, 25
full articles assessed for their eligibility, and 20 articles included.
The included studies comprised one prospective cohort studies,
18 retrospective cohort studies, and one case-control study. Five
features on pre-operative MRI were identified that were found
to be predictive of surgical outcome in at least two studies: periventricular or deep location, eloquent location, size, associated
oedema, and bilateral location. These features were used to
develop the N.E.U.R.O. grading system.
Conclusions The N.E.U.R.O. grading system may provide a simple, objective, and reproducible method to describe GBM.

FM1-14: Are staging CT scans performed inappropriately in
high grade intracranial lesions?
J.D. Pesic-Smitha and P.J. Kaneb
a
Royal Victoria Infirmary, Newcastle, UK; bJames Cook
University Hospital, Middlesbrough, UK
Objectives When high grade lesions are referred staging CT
scans are often performed, potentially inappropriately in cases
of high grade glioma. This could be a costly and inappropriate
use of resources. We performed a pilot study to investigate
whether there was a discrepancy between advised and performed staging CT scans.
Design Retrospective cohort study.
Subjects 53 patients with solitary high grade lesions over 6
months were identified.
Methods Neuro-oncology multidisciplinary meeting records
were reviewed. Clinical information including radiological diagnosis and history of malignancy was recorded. The MDT outcomes, neurosurgery emergency referrals and the report of the
diagnostic imaging were reviewed to identify whether staging
CT had been advised. We then searched for imaging to see
which patients had a staging CT scan.
Results Radiological diagnosis was high grade glioma in 29
patients (55.8%), metastasis in 12 patients (23.1%), lymphoma in
3 patients (5.8%) and unknown in 8 patients (15.4%). Staging CT
was advised in 17 patients (32.7%), was not advised in 32
patients (61.5%) and unknown in 3 patients (5.8%). 30 patients
(57.7%) underwent a staging CT scan whilst 21 (40.4%) did not
and it was not known in 1 patient (1.9%).
Conclusions Staging CT scans are important in investigating
high grade lesions but our study suggests that they are often
performed inappropriately. This could have an impact on cost

to the NHS and use of resources. A larger prospective study is
planned to investigate these initial findings further.

PARALLEL SESSION – FP1 – TRAUMA

FP1-1: A potential solution to the problem with NIRS in
TBI. . .
D.J. Daviesa, M. Clancyb, J.E. Lucasb, S. Evansb,
H. Dehghanib, D. Lighterb and A. Bellia
a
Queen Elizabeth Hospital, Birmingham, UK; bUniversity of
Birmingham, Birmingham, UK
Objectives Near Infra-Red spectroscopy (NIRS) is currently
deemed inadequately accurate or consistent for use within traumatic brain injury. Of note is the variability in baseline parameters seen between individuals; specifically, healthy recorded
values for brain haemoglobin saturation for one individual could
represent ischemia in another. A proposed solution to this is
increasing the number of light sources/detectors that form the
NIRS array. This increases reading redundancy, with erroneous
readings having less effect on parameters recorded. We aimed
to test a prototype NIRS array against a standard NIRS device,
assessing baseline variability and the consistency of response
detected during a Valsalva manoeuvre (VM) to induce transient
cerebral ischemia.
Design Healthy volunteer study.
Subjects 14(11M/3F) individuals.
Methods Following baseline measures, 5 individuals performed
a standing VM with a 14 source/14 detector array directed at
brain tissue. Results were compared with identical experimental
data from 9 individuals utilising a standard NIRS 4 source/1
detector probe. Variability in baseline parameters and the nature
of the recorded VM response were compared.
Results The coefficient of variance for baseline saturation from
the multi-source/detector array was 9% compared to 8.6% for
the standard probe. The mean change observed by the array
during VM was greater [19.6% (S.D 15%) vs 8.1% (S.D 4.7%)],
indicative of improved demarcation of cerebral from extra-cranial somatic tissue changes by the array.
Conclusions A multi-source/detector NIRS array demonstrated a
potential advantage in detecting changes in cerebral physiology.
However, variability in baseline measures between individuals
was still high.

FP1-3: Analysis of eighteenth century neurosurgical series
C. Ganz
Retired
Objectives Analysis of published historical neurosurgical texts
have not hitherto analysed quantitative factors like the timing
of events, and the comparison of the proportion of phenomena
between different series. A technique is described which overcomes these limitations.
Methods A number of parameters were tabulated including,
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age, sex, mechanism of injury, type of accident, type of injury,
location of injury, level of consciousness, fever, trepanation, indication for trepanation, outcome, cause of death, surgical infection and latency between injury and treatment. This approach
was used to examine the work of Henri François LeDran,
François Quesnay, Percival Pott, James Hill, William Dease,
Sylvester O’Halloran and John Abernethy.
Results The analysis revealed marked differences between the
results of the different surgeons. It also revealed differences in
their technique. Also in Pott’s material there was quite a marked
difference between what he recommended and what he actually did.
Conclusions The analysis described here is limited to reports in
which there are a series of cases to analyse. This was a novelty
in the eighteenth century. There were contemporary surgeons
of distinction who did not report in this way including Daniel
Turner, Lorenz Heister, Samuel Sharp and Benjamin Bell. It is
suggested that the approach described above could be applied
to historical writings in other medical specialties.

FP1-4: Taking the lid off, a single centre retrospective study

E.S. Liang, L.M. Rakasz and Y.C.P. Gan
Department of Neurosurgery, Waikato Hospital, Hamilton, New
Zealand
Objectives To determine the outcomes of patients who underwent decompressive craniectomy for trauma.
Design Retrospective, observational, non-randomised, single
centre.
Subjects 62 patients who underwent decompressive craniectomy for trauma.
Methods Retrospective search of theatre logs for patients who
underwent decompressive craniectomy for trauma was done.
Patient demographics such as age and gender were recorded.
Clinical details noted include intracranial clots, intracerebral contusions, GCS on admission, laterality of decompression, length
of hospital and ICU stay. Outcome was measured using the
Glasgow outcome score (GOS) on discharge and last follow-up.
Results Median GCS on admission was 6. Average time to surgery was 28.7 hours. 12 patients had a GCS of 3 on arrival, of
which 42% died. 22% of the 50 patients that had a GCS of
more than 3 died. Three Patients presented with bilateral fixed
dilated pupils, of which two died. Average length of hospital
stay was 19.5 days. ICU stay averaged 6.5 days. Overall mortality
was 26%. Thirteen deaths were related to care being withdrawn.
67.4% of patients survived with a GOS of 4 or more on follow
up.
Conclusions Decompressive craniectomy remains a viable surgical option for medically unmanageable intracranial pressures
from cerebral oedema. We feel that patient selection is important as those presenting with GCS of 3 or bilateral fixed dilated
pupils appear to have a poor outcome.
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FP1-5: Calcified pseudoneoplasms of the neuroaxis, a case
series
E.S. Liang, G.A. Tipper, C. Wilcox and Y.C.P. Gan
Department of Neurosurgery, Waikato Hospital, New Zealand
Objectives A case series of the clinical presentation, imaging
and pathology of patients with calcified pseudoneoplasms of
the neuroaxis (CAPNON).
Design Retrospective, observational, case series.
Subjects 4 patients.
Methods Analysis of pathology database for patients with
CAPNON between August 2013 and August 2014. Patient demographics such as age, gender and race were noted. Other information recorded include presenting history, radiology findings,
intraoperative findings and histology.
Results Mean age of presentation was 34. All four patients were
of Maori descent. Three patients presented with generalised
tonic-clonic seizures with the one other patient presenting with
ataxia and headaches. All cases had a heavily calcified mass
identified on CT and MRI. Complete macroscopic surgical excision was achieved in all cases. Histology revealed densely calcified nodules with a peripheral rim of radially arranged spindle
and few epithelioid cells. Central areas of metaplastic bone formation and fibrovascular stroma were noted. One patient developed permanent right sided hemiparesis post-op. No recurrence
was seen in all cases on follow up at the 3–12 months.
Conclusions CAPNON is a tumour of the central nervous system
which histologically may appear similar to a heavily calcified
WHO Grade I pilocytic astrocytoma. To date there have been
only 46 reported cases in literature. We add our cases to the
present scant pool of documented patients with CAPNON with
hopes of providing better understanding of this rare tumour.

FP1-6: Critical threshold of INR and fibrinogen levels in
coagulopathy following TBI: preliminary results from a
retrospective study at a tertiary neurotrauma centre
L. Navaratne, S. Taha, J. Bal and C. Uff
Royal London Hospital Department of Neurosurgery, London,
UK
Objectives Coagulopathy following TBI and the association with
poor outcomes has been well documented. Coagulopathy is
regularly defined as INR>1.5 but we hypothesise that the subgroup of patients with INR 1.3–1.5 represent significant risk of
increased mortality and morbidity.
Design Retrospective study.
Subjects 87 patients with TBI were admitted during the study
period and 78 were included in the analysis.
Methods Patients were grouped into INR: 1.2, 1.3–1.5, 1.6,
and Fg: 1.5, >1.5. 27% were found to have associated coagulopathy (INR  1.3 and/or APTT  35 and/or Fg  1.5 within
48 hours of admission). Various data were collected including
length of ICU stay, operative management and mortality.
Results Overall mortality was 19%, but coagulopathy was present in 73% of patients who died. Mortality within INR: 1.2
(n¼62), 1.3–1.5 (n¼13), 1.6 (n¼3) groups were 8, 54 and 100%
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respectively and Fg: 1.5 (n¼13), >1.5 (n¼36) were 46 and
11% respectively. INR1.3 group was strongly associated with
increased mortality (p<0.0001), increased length of ICU stay
amongst survivors (mean 24 vs 10.2 days, p¼0.0083) and more
neurosurgical procedures per patient (mean 1.25 vs 0.56,
p¼0.0370). Fg1.5 group was also associated with higher mortality (p¼0.0139) and a trend (not statistically significant)
towards increased ICU stay and more procedures (p ¼ 0.4882
and p¼0.1652, respectively).
Conclusions The incidence of coagulopathy in TBI is high and
the development of TBI coagulopathy is a risk factor for longer
ICU length of stay and increased mortality.

FP1-7: Rehabilitation prescriptions in major trauma capture
disease epidemiology and establish a baseline for assessing
long-term outcomes following brain injury
R. Robinson, F. Anwar, K. McGlashan, J. Allanson,
S. Kirker, J. Pickard, P. Hutchinson and A. Joannides
Addenbrooke’s Hospital, Cambridge, UK
Objectives Rehabilitation prescription (RP) completion is part of
the best practice tariff in major trauma. RPs are intended to
document rehabilitation needs and identify how these will be
addressed. On this background, we investigated the utility of RP
data captured within a single trauma network.
Design An electronic RP was implemented to reflect current
practice. Data fields and workflow were refined by an iterative
process.
Subjects All candidate major trauma patients between August
2013 and July 2015 with a documented RP within a single
trauma network.
Methods Aggregate was analysed in Excel and GraphPad Prism.
Pearson’s correlation, linear regression and F-test were used for
statistical analysis.
Results 2534 patients were identified of which 876 had a brain
injury (34.6%). Commonest injury mechanisms were falls (1178;
46.5%) and road traffic collisions (829; 32.7%). Most patients had
a single injury (67.7%), and a small minority (2.72%) sustained 5
or more injuries. Median length-of-stay was 11 days (IQR 16
days), with a total of 43,724 bed days occupied. Rehabilitation
Complexity Score on admission correlated negatively with presenting GCS (r¼ 0.363) and positively with estimated Injury
Severity Score (r ¼ .545) and LOS (r ¼ .350).
Conclusions We demonstrate the utility of a well-implemented
RP in establishing valuable epidemiological and baseline information for major trauma patients as part of their clinical care.
This provides a platform for evaluating the impact of subsequent surgical and rehabilitation interventions.

FP1-8: Percutaneous balloon kyphoplasty in the
management of vertebral column fractures
M.A. Akhtar, F. Aziz and W. Hekal
James Cook University Hospital, Middlesbrough, UK
Objectives Balloon kyphoplasty (BK)can relieve pain, facilitate

mobilisation and prevent deformity in patients with vertebral
column fractures(VCF).Our purpose was to study the effectiveness of balloon kyphoplasty in patients with VCF.
Design A retrospective analysis was performed.
Subjects 65 patients presented over two and half years with
118 symptomatic VCF treated by BK.
Methods Data was collected preoperatively and postoperatively
at 12 months to assess fracture related pain (VAS), patient disability (ODI) and quality of life (SF-36). For deformity correction,
restoration percentage of vertebral body height (VBH), percentage of VBH height increased, reduction in Kyphosis (Cobb
Angle) and Wedge Angle were calculated.
Results Preoperative VAS was 8.5 which decrease to 4 with
overall regression in 96%. ODI was 67% (17–100%) preoperative
which decreased to 33% (2–84%) with regression in all.SF-36
showed mean improvement in physical component summary
was 13 and mental component summary was 12.VBH restoration achieved was 19% anteriorly and 29% in centre.
Percentage of VBH increased was 70% and 79% anteriorly and
in centre respectively. Reduction in Kyphotic angle from 13 to
11(16%) and Wedge Angle from 29 to 27(9%). Asymptomatic
cement leakage was observed in 21 levels (17%), no pulmonary
embolism and adjacent vertebral fractures in 1 case.
Conclusions Balloon kyphoplasty alleviates pain and improves
function, disability and quality of life. BK restore VBH and reduce
deformity without notable complications and enables patients
to return to their normal lives.

FP1-9: The wide reaching effect of increasing emergency
theatre capacity – the impact on chronic subdural
haematoma patient pathway
A. Vusirikala, L. Livermore and S. Bojanic
Department of Neurosurgery, John Radliffe Hospital, Oxford
University Hospitals NHS Foundation Trust, Oxford, UK
Objectives To investigate the impact of additional emergency
theatre capacity on the pathway of chronic subdural haematoma (CSDH) patients with specific reference to time from
admission to surgery, length of stay and time from surgery to
discharge.
Design Retrospective audit pre- and post-intervention.
Subjects All patients undergoing surgery for CSDH in five
month periods pre-implementation (1/8/13 to 31/12/13; n¼48)
and post-implementation (1/5/14 to 30/9/14; n¼65) of additional in-hours emergency theatre capacity.
Methods Retrospective data collection from case notes and theatre logbooks.
Results Reallocation of up to 25% of elective operating time to
emergency theatre time increased the department’s in-hours
emergency theatre capacity from 22 emergency lists to 65
emergency lists (300%). The introduction of the additional emergency theatre capacity decreased the mean length of stay in
CSDH patients by 13% from 10.0 to 8.7 days (p¼0.22) and the
time from admission to surgery by 26% from 2.7 to 2.0 days
(p¼0.20). There was a 6% reduction in the time from surgery to
discharge. Despite these findings, the new in-hour emergency
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theatre capacity was not utilised for CSDH evacuation as there
was an increase in the percentage of CSDH operations undertaken out-of-hours (56% pre-implementation, 60% postimplementation).
Conclusions The introduction of additional emergency theatre
capacity has a wide reaching effect on the overall patient flow
within a department even if these patients are not having their
operation on these additional lists.

FP1-10: Safety and accuracy of pedicle screws placement in
thoracolumbar unstable fractures after trauma: experience
from a National Spinal Injuries Unit
M.S.A. Dherijhaa, C. Mathiesonb,c and C. Barrettb,c
a
Department of Clinical Neurosciences, Edinburgh;
b
Department of Neurosurgery, Queen Elizabeth University
Hospital, Glasgow; cQueen Elizabeth National Spinal Injuries
Unit, Glasgow
Objectives To evaluate the accuracy and safety of pedicle screw
placement in spinal fixation for trauma using the Zdichavsky
scoring system.
Methods Retrospective analysis of all unstable thoracolumbar
fractures treated at national spinal unit from May 2014- Nov
2015. Two fully qualified spinal surgeons performed all procedures jointly. Routine postoperative computed tomography
scans were obtained using 3-mm axial cuts with multiplanar
reconstructions. All cases were analysed independently using
the Zdichavsky pedicle screw scoring system. Independent periand postoperative surveillance for local and general complications was performed to assess safety.
Results A total 285 pedicle screws were inserted in 43 patients
with median age of 30. All cases had unstable thoracolumbar
fractures after trauma. Our study showed that 249(87.3%) screws
were classified as optimally placed (Zdichavsky 1a), while a further 7(2.4%) were classified 1b. 9 screws (3%) were 2a and 19
(7%) screws were 2b. Only 2(0.7%) screws were classified as 3a
(gross lateral breach) or 3b (gross medial breach). There were
no adverse neurological, vascular, or visceral injuries detected
intraoperatively or postoperatively.
Conclusions Our experience suggests that the provision of
thoracolumbar trauma surgery by two fully qualified spinal surgeons is safe and effective with a high degree of pedicle screw
accuracy.We recommend this model of joint experienced operators where possible.

FP1-11: Reducing time to decompression for time-critical
neurotrauma
W.R. Muirhead, A. Ghosh, P.S. Mitchell, N. Durge and
C.E.G. Uff
The Royal London Hospital, London, UK
Objectives To assess the feasibility and efficacy of pre-hospital
activation of the neurosurgical and theatre teams to reduce the
time to decompression for patients clinically identified at being
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a high risk of having surgically evacuable mass lesions based on
GCS and pupillary signs.
Design Prospective cohort study using a newly devised neurosurgical trauma team activation.
Subjects 24 patients presenting to our Major Trauma Centre
(MTC) and activating the Neurosurgical Trauma Team Response
(NTTR)
Methods Comparison of mean time to surgery from hospital
arrival for the NTTR cohort compared with historical controls.
Results Of the 24 patients, 10 went straight to theatre. 3
patients were deemed to have unsurvivable injuries, 11 were
admitted for monitoring. 4 of the operated patients were directly comparable to the control series. Mean time from arrival
to operation was 46 minutes (range 43–50) which was significantly reduced compared to the historical mean of 105 minutes
(range 75–164), p<0.05.
Conclusions Early surgery is recognised to improve mortality in
traumatic brain injury with surgically evacuable mass lesions.
Our preliminary experience with a NTTR has demonstrated a significant reduction in time to operation for the most critically
brain-injured patients presenting to our MTC.

FP1-12: Split decompressive craniotomy as an alternative to
craniectomy in the treatment of raised intracranial pressure:
a case series
F. Fiorini, J. Tailor, H. Nguyen, C. Tolias and B. Zebian
Department of Neurosurgery, King’s College Hospital, London,
UK
Objectives Decompressive craniectomy is a commonly performed procedure for managing raised intracranial pressure
(ICP). It usually necessitates a further procedure in the form of a
cranioplasty, which itself is not without morbidity and mortality.
We describe a modified technique where the bone flap is split
into 2 or more free-riding pieces.
Design Consecutive case series.
Subjects The technique was performed in 6 patients with symptoms and/or signs of raised ICP (3 with severe traumatic brain
injury, 2 malignant middle cerebral artery infarcts, 1 spontaneous intracerebral haemorrhage) between February and October
2015.
Methods A large craniotomy was performed and the dura
incised and layered with surgical cellulose in all cases. The bone
flap was split into 2 pieces along its shortest axis. Mini-plates
were secured to the 2 pieces preventing them from sinking
whilst allowing them to be displaced away from the brain. Postoperative complications and the modified Rankin Scale (mRS)
were recorded.
Results All patients survived, and split decompressive craniotomy (SDC) achieved successful control of ICP. The mean midline
shift on CT was 9mm pre-operatively and 7mm post-operatively;
the mRS ranged from 1 to 5 (media n¼4) at follow-up (mea
n¼4.5 months). Complications of 1 CSF leak and 1 wound infection were managed non-operatively.
Conclusions SDC allows control of raised ICP, likely by amplifying the points of elastic stretch in the overlying scalp. It avoids
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the syndrome of the trephined and obviates the need for subsequent cranioplasty.

FP1-13: An unusual case of retained intracranial piece of
bamboo stick presenting over 20 years later with
progressive neurological deficit
S. Dambattaa, A. Jenkinsa, J. Crossmana, N. Rossa,
A. Gholkara, P. Hodgkinsona and K. Petheramb
a
Royal Victoria Hospital, Newcastle, UK; bCity Hospital
Sunderland, UK
A 47-year-old male presented with progressive neurological deficit over a period of 15 years. He presented with left sided
weakness, loss of dexterity, gait disturbance and left sided
mixed hearing loss. Examination revealed deviated uvula to the
left, increased tone and hyperreflexia with clonus and up-going
planters. He was initially diagnosed with a CVA. He had normal
CSF findings on lumbar puncture and 2 previous MRI scans
were reported as normal. He continued to slowly deteriorate
neurologically with worsening signs of myelopathy. A repeat
MRI scan then revealed a linear intracranial foreign body from
around the left foramen lacerum to the brainstem. The foreign
body is adjacent to the internal carotid and basilar arteries with
evidence of inflammatory changes and granuloma formation
along its tract and in the brain stem. On further questioning the
patient then gave a history of having sustained a penetrating
facial injury when a bamboo spike was thrown at him aged 14,
while playing with his friends. He thought he had pulled it all
out at the time. He considered it a minor injury that he didn’t
feel the need to inform his parents or asked for medical help at
the time. A number of approaches were considered. He successfully underwent a craniotomy and removal of a 4cm long bamboo spike via an extended subtemporal extradural approach to
the skull base. Neuronavigation and ultrasound scan were used
for surgical planning and in helping to identify the object intraoperatively.

FP1-14: Atmospheric pressure in the sunken scalp flap
syndrome
V. Prasad, M. Ganau, Y. Antwi-Yeboah and H. Ellamushi
Royal London Hospital, UK
Objectives We report a case of 44 years old man with trephinated syndrome showing delayed dysautonomic changes with
changes in atmospheric pressure. The sunken scalp flap syndrome (SSF) associated with neurological deterioration after
decompressive craniectomy in traumatic brain oedema is an
uncommon condition.
Design Case Report.
Subjects Patient with traumatic head injury following craniectomy and VP shunt.
Methods Patients neurology compared against barometric
measurements took daily for 1 month.

Results With extremes of pressure neurology is affected; pressures above 1080mb showed substantial drop in neurology.
Conclusions The SSF may progress to ‘paradoxical herniation’
as a consequence of the atmospheric pressure, were mild
changes cause neurological changes and even motor deficits. If
atmospherically, the pressure exceeds intracranial pressure and
may eventually lead to coma and death. This phenomenon may
be the result of CSF diversion. Possible early cranioplasty is
ideal. In the interim could a suction cap be of use?

MAIN SESSION – FM2 – MISCELLANEOUS

FM2-1: Long term visual and biochemical outcomes
following conservative and surgical management of
pituitary apoplexy
P.G. Krishnana, K. Budohoskib, A. Powlsonc, R. Kirollosb,
M. Gurnellc, T. Santariusb and R. Mannionb
a
School of Clinical Medicine, University of Cambridge,
Cambridge, UK; bNeurosurgery, Addenbrooke’s Hospital,
Cambridge, UK; cEndocrinology and Metabolic Medicine,
Addenbrooke’s Hospital, Cambridge, UK
Objectives To compare long-term outcomes in pituitary apoplexy following surgical and conservative management.
Design Retrospective cohort study.
Subjects 35 consecutive patients (12 female) presenting with
pituitary apoplexy, between 1998 and 2014.
Methods Fisher’s exact test was used to compare operative vs.
non-operative groups. In general, patients with progressive or
severe visual symptoms had surgery and conservative management if symptoms were stable.
Results All patients had macroadenomas. 25 patients were
treated surgically and 10 conservatively. Mean duration of follow
up was 5.7 years. More patients treated surgically presented
with visual field defect (15/25 vs. 2/10) and visual acuity deterioration (13/25 vs. 1/10). Complete recovery of visual field was
seen in 9/15 with surgical vs. 2/2 patients with conservative
management. Complete recovery of visual acuity was seen in 8/
13 with surgical vs. 1/1 patients with conservative management.
1 patient had completely lost vision following surgery. Complete
recovery from ocular palsy was seen in 9/12 with surgical vs. 3/
4 patients with conservative management. At last follow up, 20/
25 with surgical vs 9/10 of conservatively managed patients had
hypopituitarism. There was no significant difference in recovery
of visual symptoms or pituitary function between groups
(p>0.05).
Conclusions There was no statistical difference in outcome
between surgical and conservative management, suggesting
that for patients presenting with stable visual symptoms, conservative treatment is acceptable.
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FM2-2: Does preoperative antisepsis using a combination of
chlorhexidine and povidone-iodine reduce surgical site
infection in patients undergoing cranial neurosurgery?
B. Daviesa and H. Patelb
a
Addenbrooke’s Hospital, Cambridge, UK; bSalford Royal,
Manchester, UK
Objectives Surgical site infection [SSI] is a significant cause of
postoperative morbidity. Preoperative antisepsis is a recognised
prevention. Common agents include Chlorhexidine [CHG] or
Povidone-Iodine [PVI] but their combination may be more
effective. Our objectives were therefore to compare SSI in
patients that had skin preparation using single agent (CGH or
PVI) with combination (CHG with PVI) preparation.
Design Retrospective Observational Study.
Subjects Patients undergoing clean cranial neurosurgery.
Methods Data from our prospective SSI database between
October 2011 and April 2014 was analyzed. Case-mix adjusted
odds were used to compare between groups.
Results SSI complicated 2.6% of the 1146 cases included. 654
(57%) procedures underwent antisepsis with PVI alone, 276
(24%) with CHG alone and 216 (19%) with a combination of
CHG and PVI. SSI were associated with longer operating time
(p<0.001) and younger age (p¼0.03). Study groups were heterogeneous for surgery type (p < 0.001) and length of operation
(p < 0.001). In a binary logistic regression model, controlling for
length of operation, operation type, age and ASA, combination
CHG and PVI was associated with a significant reduction in the
odds of developing an SSI (AOR 0.12, 95% CI 0.02, 0.63). There
was no difference between CHG and PVI used alone (AOR 0.60
95% CI 0.24, 1.5).
Conclusions Combination CHG and PVI was found to have a
beneficial effect on SSI, when compared to single agent CHG or
PVI use. A prospective, randomised validation is warranted.

FM2-3: A comparison of the Wessex modified Richmond
Agitation and Sedation Score (WmRASS) and Glasgow Coma
Scale (GCS) for monitoring patients at risk of malignant
middle cerebral artery (MCA) syndrome
M.A. Myers, T.T.A. Hayat, S. Marshall and G. Pengas
Wessex Neurological Centre, Southampton, UK
Objectives After large-volume infarction, younger patients are
at increased risk of cerebral herniation syndromes and death
due to rapid increases in cerebral oedema and lack of agerelated cerebral atrophy. We therefore introduced the novel
WmRASS to monitor patients at risk of malignant MCA syndrome. The objective of this study was to assess its use in our
Unit and to compare it against the GCS.
Design Retrospective analysis.
Subjects We performed a retrospective analysis of patients
admitted both before (Cohort B, n¼18) and after (Cohort A,
n¼31) the introduction of the WmRASS (2012–15).
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Methods We studied: compliance with monitoring, appropriate
escalation by nurses, and choice of interventions taken, over the
first 120 hours from stroke onset.
Results Mean compliance with hourly monitoring was, Cohort
A: WmRASS ¼ %, GCS ¼ %; Cohort B GCS compliance ¼ %
(p>0.05). The mean proportion of deteriorations escalated was:
Cohort A ¼ %, Cohort B ¼ % (p¼0.3). For Cohort A drops in
WmRASS resulted in: CT sca n¼5%, Theatre ¼ %, Observe ¼ %,
No documentatio n¼75%. For Cohort B drops in GCS resulted
in: CT sca n¼5%, theatre ¼ %, Observe ¼ %, No documentatio
n¼72%. The proportions of patients recommended for decompressive hemicraniectomy were: Cohort A ¼ %, Cohort B¼ 44%
(p>0.05).
Conclusions We conclude that the WmRASS behaves similarly
to the GCS, though appears more sensitive to fluctuations in
arousal. Future work will explore the use of regular CT scans
alongside clinical monitoring to help guide surgery.

FM2-4: High frequency oscillations in neocortical epilepsy
surgery
A.B.D. Silvaa, M. Mackaya, C. Nicholsonb, A. Jenkinsb,
M. Laic, R. Whittakerd and M. Cunninghama
a
Institute of Neuroscience, Newcastle University, UK;
b
Neurosurgery Department, Royal Victoria Infirmary, UK;
c
Neurology Department, Royal Victoria Infirmary; dClinical
Neurophysiology Department, Royal Victoria Infirmary, UK
Objectives To investigate the role of High Frequency
Oscillations (HFO) as biomarker for Epileptogenic Zone (EgZ).
Design Case study of our first patient recorded with high sampling rate intracranial Electroencephalography (iEEG).
Subjects KS, a 17-year-old female at the moment of the surgery,
presented with two dysplasic lesions in left frontal lobe.
Methods -Electrodes implantation: Anterior lesion assessed by
six electrode strip (S1 to S6) and medial-posterior lesion
assessed by a ten contact deep electrode (DA1 to DA10).
Videotelemetry: 9 days of continuous recording at a sampling
rate of 2 kHz. The resection was determined using standard clinical techniques, the anterior lesion was resected close to electrodes S1, S2 and S3. FO detection: An automatic detection
algorithm was utilised. The HFO was divided in two subtypes,
Ripples (Rp: 80–200 Hz) and Fast Ripples (FRp: 200–600 Hz). The
surgery outcome: was determined one year after the resective
procedure.
Results In total, 130 Rp (91.77 6 20.83 Hz; 46 6 15 ms) and 769
FRps (274.82 6 54.43 Hz; 2 6 9 ms) were detected. The electrode
S3, S2 and S4 were the most active contacts for the Rp subtype
whilst the electrodes S1, S2, DA10 and S3 were the most active
for FRp subtype. The patient remains seizure free.
Conclusions The EgZ as determined included the regions showing the highest prevalence of HFO. The patient remains free of
major seizures 1 year post-surgery, suggesting that high frequency oscillations may indeed be a reliable biomarker of the
epileptogenic zone.
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FM2-5: An integrated care pathway for patients with
chronic subdural haematoma
J. Shapeya, S. Bapatb, A.K. Tomaa and A. Luomab
a
Victor Horsley Department of Neurosurgery, The National
Hospital for Neurology and Neurosurgery, London, UK;
b
Department of Neuroanaesthesia, The National Hospital for
Neurology and Neurosurgery, London, UK
Objectives Chronic subdural haematoma (CSDH) is a common
neurological condition usually affecting the elderly. Surgery is
often delayed due to the need for pre-operative optimisation,
such as reversal of anticoagulants or cardiological investigations.
A new multi-disciplinary integrated care pathway (MICP) for
patients referred to our hospital with CSDH was recently developed and implemented.
Design A retrospective analysis of a prospectively built
database.
Subjects Patients admitted for drainage of CSDH.
Methods Information from the on-call neurosurgery referral
database and patients’ records were obtained of all patients
admitted in 9-month period following the implementation of
MICP. Key measures were compared with the pre-MICP period
[P1].
Results 68 patients were admitted during the study period (M:F
47:21; age: 49–96, median 75 years). ASA grades were as follows:
1: 3%, 2: 47%, 3: 40%, 4:10%. 32% of patients were prescribed
antiplatelet or anticoagulation medication at presentation.
Surgery was performed within 24 hours of admission in 76% of
patients [P1: 52%]. The overall morbidity rate was 6% [P1: 9%],
and median length of stay was 9 days (2–155 days) [P1: 8 days].
2 patients (3%) died during the study.
Conclusions This is the first MICP developed for patients with
CSDH. Early input from an experienced medical physician could
reduce patients’ morbidity and streamlines their perioperative
care. Close collaboration between the neurosurgical unit and
referring hospitals will continue to enhance the pathway’s
effectiveness.

FM2-6: Cervical rib resection: outcomes over two decades.
Y. Saleh, K. Patel, T. Tajsic and R. Trivedi
Neurosurgical Unit, Addenbrooke’s Hospital, Cambridge, UK
Objectives To assess the post-operative outcomes in patients
undergoing cervical rib resection (CRR) for neurogenic Thoracic
outlet syndrome (nTOS) in a UK specialist centre over twenty
years.
Design Retrospective cohort study.
Subjects Fifteen of twenty-eight total CRR patient patients who
underwent CRR for nTOS under the neurosurgical team from
1995 to 2015.
Methods Retrospective data analysis of CRR patients in a tertiary centre. Key areas of interest were: presentation, diagnostic

tests, and complications (minor and major) as well as final
outcomes.
Results Mean age at presentation was 47 years (27–84). CRR
resulted in complete symptom resolution in 13/15 patients,
6–12 weeks post-op. Two patients (13%) experienced mild
symptom recurrence 1–4 years post-operatively. No major complications were noted peri or post operatively. Common minor
post-operative symptoms included scar anaesthesia or transient
limb stiffness/weakness (7/15 patients – 47%). In all cases, surgical decisions were made based on corroborative clinical and
imaging findings.
Conclusions Conclusions: CRR is an infrequent neurosurgical
procedure, but despite this clinical outcomes in patients undergoing CRR for nTOS are favourable, with most patients experiencing complete symptom resolution. A small number of
patients might get incomplete symptom relief or recurrence. No
validated scoring systems are currently in use to assess pre and
post-operative function. This may improve assessment of operative utility moving forward.

FM2-7: Accuracy of coding in neurosurgery: an
observational study
A.C. Nunna, S.A.R. Nouraeib and K.S. O’Neillb
a
King’s College Hospital, London, UK; bCharing Cross Hospital,
London, UK
Objectives To ascertain the accuracy of clinical coding in neurosurgery using a system of double-reading with arbitration and
to identify any sources of systematic error.
Design Observational study.
Subjects 1529 consecutive patients admitted under neurosurgery at a large London teaching hospital.
Methods The notes of all neurosurgery patients admitted during a 2 year and 4 month period were read by an experienced
Neurosurgeon and compared to the recorded coding data.
Results Following re-coding, the primary diagnosis was changed
in 20.8% of cases, and the primary procedure in 9.8%. An uplift
in revenue was seen in 140 patients, with a reduction in 54.
Overall, an additional £214,752 was earned by the hospital. The
highest number of erroneously coded cases was seen in spinal
surgery (25.8% of spinal cases), with the most frequent change
being the inclusion of reference to radiculopathy or myelopathy,
although these changes rarely increased the overall income for
that patient, with changes in co-morbidities and complications
representing a much more frequent cause of increased revenue.
Conclusions A simple and effective change of practice that has
the potential to increase hospital income would be education
of Junior Doctors as to the importance of including patient
co-morbidities and procedural complications in discharge summaries, or to have these reviewed by senior members of the
surgical team. This intervention could be targeted at higher
error subspecialties such as neurotrauma and spinal surgery for
maximal cost-effectiveness.
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FM2-8: Rivaroxaban and neurosurgery: a report of 2 cases
and a review of the literature
S. Mezher, K. Yu and A. Ray
Department of Neurosurgery, Royal Preston Hospital,
Lancashire Teaching Hospitals
Objectives To explore the safety of rivaroxaban use in neurosurgical patients.
Design We present two cases suffering complicated surgical
procedures following rivaroxaban discontinuation; followed by a
review of the literature.
Subjects Patient 1 is an 86-year-old female who underwent
acute subdural haematoma evacuation. Patient 2 is a 61 year
old female who underwent lumbar discectomy.
Methods PubMed case reports were reviewed using search
parameters ‘rivaroxaban’ and ‘neurosurgery’. Reports detailing
haemorrhagic complications were included. Four case reports
were selected; containing eleven patients who suffered lifethreatening complications during rivaroxaban therapy.
Results Patient 1 suffered intra-operative haemorrhagic complications; resulting in conversion from a Burrhole procedure to a
mini-craniotomy. Patient 2 also suffered haemorrhagic complications, necessitating the use of Floseal and Surgicel powder. Both
patients discontinued Rivaroxaban 7 days preoperatively. The
literature revealed no similar cases of excessive intra-operative
haemorrhage after extended discontinuation. No guidelines exist
for the management of patients taking rivaroxaban.
Conclusions These cases highlight the need for surgical management guidelines in patients undertaking rivaroxaban therapy.
We summarise the literature’s recommended protocols, however, further study is required to clarify best current practices.

FM2-9: The sky’s the limit: raising the quality and scope of
communication for children with scoliosis and their families
using digital and social media
M.A. Akhtar, C. Honeyman, F. Aziz, C. Greenough,
R. Kalyan and W. Hekal
James Cook University Hospital, Middlesbrough, UK
Objectives Patients expect health care to meet their needs
quickly and be tailored to their requirements. Modern
Technology can help us to achieve this. Our purpose was to
assess the use of digital & social media in educating patients
and their parents to provide tailored care and personal support.
Design A prospective observational study.
Subjects 80 patients undergoing spinal deformity correction
surgery.
Methods We used Facebook, Twitter, YouTube, mobile phones,
emails and hospital website for the last 2 years to communicate,
educate and support our patients with spinal deformity and
their parents. An annual survey of 18 patients undergoing scoliosis surgery in 2014 evaluated the use and effectiveness of
digital and social media.

177

Results James Cook hospital scoliosis support on Facebook has
54 members who communicate and support each other. Twitter
account @CHSpine has 71 followers and 97 tweets. Jodie’s scoliosis journey on YouTube had 713 views. We received 10 emails
per day on average from parent/patient and 20 related to
patient’s health, social care and education. We received on average 6 calls/texts per day. 100% patients and their families used
at least one digital media and the most popular and useful
media was emailing the specialist nurse for advice following surgery (88%).
Conclusions 100% patients used at least one form of digital
media. We believe that easy communication with health care
professionals is an essential part of care provided to our
patients to improve patient’s experience of health care.

FM2-10: Foundation Year 1 doctors in neurosurgery:
achieving competency and bolstering service: a 5-year
review
S. Pujara and S.P. Solanki
Queen’s Medical Centre, Nottingham, UK
Objectives F1 doctors are a rare breed in Neurosurgery, featuring in only 4 out of 40 UK centres. It is widely perceived that
Neurosurgery would only provide a highly specialised experience for F1s, resulting in difficulty achieving general core competencies for doctors at this level. This is compounded by
increasing pressures to recruit to General Practice and
Emergency Medicine, which require a more ‘general’ foundation.
We reviewed the competencies, experience and perceptions of
F1s in our centre over 5 years.
Design A retrospective online questionnaire.
Subjects All F1s in Neurosurgery at the Queen’s Medical Centre
Nottingham from 2010 to 2015.
Methods A 53-point structured questionnaire sent to all
subjects.
Results 24 of 27 doctors responded to the questionnaire (89%).
Upon completion of their F1 year, all respondents achieved the
required competencies needed for progression to F2. 96%
found the attachment valuable with 92% finding it of similar or
greater value to other F1 attachments. 82% felt the job helped
them meet their final F1 competencies and 63% would recommend it to others. 83% felt valued as members of the team.
83% were able to attend theatre and 83% were able to complete sufficient workplace-based assessments during the
attachment.
Conclusions F1 placements in Neurosurgery are highly beneficial to both trainee and service. The attachment provides more
than sufficient educational opportunities to help meet mandatory training requirements. F1s augment the number of junior
doctors supporting the neurosurgical service.
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FM2-11: Service implications of age-based differences in
neurosurgical emergency referral management
A. Sutcliffe, H. Fernandes and A. Joannides
Addenbrooke’s Hospital, Cambridge, UK
Objectives The increasing elderly population presents a challenge for emergency neurosurgical services as this age group
has been traditionally associated with poorer treatment outcomes. On this background, we sought to determine the epidemiology and initial management of emergency neurosurgical
referrals in the elderly.
Design Retrospective cohort observational study.
Subjects Patient referred to the on-call neurosurgical service at
a single unit over a five year period.
Methods Data was extracted from the unit’s referral database,
and analysed with respect to age, diagnosis and initial management. Pearson’s coefficient and student’s t-test were used for
statistical analysis.
Results A total of 28178 referrals were recorded, with 8424
patients (29.9%) over 75 at the time of referral. There was an
increasing trend in total referrals (r ¼ 0.92; p<0.05), with no
change in the proportion of elderly referrals. Trauma represented the most prevalent presentation in over 75s (47.4%). The
majority of elderly referrals did not require further neurosurgical
involvement compared to younger patients (66.4% vs. 38.3%;
p<0.0001), and a small minority were accepted for emergency
transfer (11.7% vs. 31.1%; p<0.0001).
Conclusions Emergency referrals in the elderly represent an
increasing area of activity in proportion to an overall increasing
referral base. As the majority of cases do not require transfer or
follow-up, neurosurgical on-call services are providing high levels of advice that is currently not formally recognised or
remunerated.

FM2-13: What do neurosurgeons get up to after dark?
F. Saeed, I.A Anderson and A.K Tyagi
Leeds General Infirmary, Leeds, UK
Objectives To describe out of hours (OOH) operating practices
in a large teaching hospital neurosurgery department over a sixmonth period.
Design Retrospective observational study.
Subjects All adult patients undergoing neurosurgery OOH
including weekends and bank holidays.
Methods Retrospectively collected the following data from
medical records and the theatre database for all adult patients
operated upon OOH: incision time, closure time, diagnosis, indication, operation title, duration of hospital admission and
complications.
Results 167 operations were carried out, OOH. This included
116 cranial and 52 spinal surgeries. The modal indication for cranial surgery was subdural haematoma (37 operations) with a

mean operative duration of 75 minutes (range 27–328 minutes)
and an average length of stay of 17 days. The modal indication
for spinal surgery was cauda equina syndrome (CES) with 25
operations that had a mean operative duration of 117 minutes
(range 66–223 minutes) and an average length of stay of 4 days.
Overall, only 37 operations involved a consultant. There were 20
number of complications directly associated with the operations
that could have been avoidable.
Conclusions The most common indication for OOH cranial surgery was SDH and for spinal surgery was CES. Compared to
published data, surgery for CES on average takes 30 minutes
longer during OOH. A number of complications recorded could
also be preventable and the urgency of the operation to be
completed OOH needs investigating.

PARALLEL SESSION – FP2 – MISCELLANEOUS
FP2-1: NANSIG Prize Winner
The development and application of 4-dimensional phasecontrast magnetic resonance imaging techniques to the
study of CSF circulation in healthy adults
E. Droschera, K. Yub, S. Mathurb, G. Couttsc,
B. Donaldson-Hughb, A. Golashb and G. Hallb
a
University of Manchester Medical School, Manchester, UK;
b
Royal Preston Hospital, Preston, UK; cThe Christie NHS
Foundation Trust, Manchester, UK
Objectives To establish a workflow for 4D phase-contrast MR
imaging and apply this to the study of CSF circulation in healthy
adults.
Design In silico development of 4D phase-contrast MR data
analysis software and application to data acquired in healthy
adults.
Subjects:Eight healthy male and female adults.
Methods Proportionate ethical approval was obtained. Scans
were performed on a 1.5 T Siemens MR scanner running a 4D
PC-MRI sequence adapted from previous studies. In-house software for noise reduction, correction of non-linear field gradients,
and format conversion were developed for pre-processing of
data before visualisation in the EnSight software package (CEI
software).
Results Preliminary data have allowed us to visualise the CSF
flow field around the craniocervical junction across the cardiac
cycle in healthy adult volunteers. We have used these results to
further develop and validate the software used for pre-processing, visualisation, and quantitative analysis of fluid flow data
acquired using this technique.
Conclusions 4D PC-MRI is a novel, yet powerful imaging modality for the detailed study of fluid flow in humans. By applying
this technique to the study of CSF circulation we hope to better
understand CSF fluid dynamics in health and disease.
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FP2-2: Cerebral hydatid disease patients admitted to Duhok
city hospitals
W.W. Al-Rawi
Faculty of Medical Sciences, School of Medicine, Azadi General
Hospital (Teaching), University of Duhok, Duhok, Region of
Kurdistan, Iraq
Objectives To report clinical data and our experience concerning cerebral hydatid cyst presentation, complications, and
outcome.
Design This retrospective, case-series study has been conducted
at Duhok Hospitals (Teaching), on patients suffering CHC being
admitted to the Neurosurgery Ward between January 2005 and
December 2015.
Subjects Seven patients have qualified for the study; they come
from many other towns around Duhok City. The patients were
4 males and 3 females; their ages ranged between 3.5 and
35 years.
Methods A suitable format sheet has been designed in which
relevant patient’s notes were recorded. All patients had both
computed tomography (CT) and magnetic resonance imaging
(MRI) scanning examination; all had single CHC, except the case
with recurrent cysts; 4 on the left and 3 on the right frontoparietal regions; they all had headache, contralateral weakness and
bilateral papilloedema. Patients were given anti-convulsant
medication at presentation, plus measures to reduce the
increased intracranial pressure (ICP). All underwent surgical
removal via craniotomy; however, there was only one accidental
rupture during raising the bone flap giving rise to recurrence.
None received Albendazole medical therapy.
Results Both CT and MRI scanners were quite appropriate and
adequate in achieving the diagnosis and planning the siting of
the craniotomy flaps. All have successfully undergone CHC
removal via appropriate craniotomy, depending on the site,
side, and size of the single cyst, and those of the recurrent case;
the recurrence occurred following an accidental rupture of a
superficially located parietal CHC while using Gigli saw during
raising the bone flap, presumably due to the vibration and local
tissue shaking! All have achieved good, few at least suboptimal,
neurological recovery from their deficit at presentation; all were
free of CHC during the follow-up period.
Conclusions CHC standing, although uncommon, a distinguished clinical entity and referral to Neurosurgical Services
from regions with farming profile environment, presenting as
epilepsy, motor deficit, and symptoms and signs of raised ICP
affecting young and middle-age groups of both sexes with significant physical morbidity, but without mortality. Surgical
removal via an appropriate craniotomy is absolutely needed to
save patient’s life with excellent results. However, there is the
possible risk of an accidental rupture during the use of surgical
tools producing an unavoidable and inadvertent, tissue vibration
and shaking, e.g. Gigli saw. Although successful removal of single CHC does not necessitate the post-operative use of
Albendazloe, however, we are not sure whether the use of this
medication could have prevented the recurrence of CHC following the accidental rupture case.
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FP2-3: A departmental 3D-printer for personalised case
preparation and simulation training
N. de Pennington, S. Martin, S. Magdum, A. Green,
S. Wall, M. Sikander, S. Griffiths and T. Cadoux-Hudson
John Radcliffe Hospital, Oxford, UK
Objectives To describe our positive early experience using a
3D-printer owned by the Neurosurgery and Craniofacial services
in a UK teaching hospital.
Design Service improvement.
Subjects Models have been created for over 20 adult and
paediatric patients with a wide variety of cranial and spinal
pathologies.
Methods A Stratasys uPrint SE Plus printing in ABS Plus polymer
was used. Models were generated using Slicer 3D and Netfabb
software. Surgical simulation has been performed using standard instruments, NSK Primado high speed drill (Fannin UK) and
spinal instrumentation using Xia and OASYS systems (Stryker
UK).
Results Models have similar characteristics to bone and can be
generated within 48hrs. The ability to produce case specific
models has produced benefits in three domains: pre- and intraoperative planning through better appreciation of anatomical
variation and sizing of implants; patient education and consent;
and case-specific simulation. We have now integrated simulation
training using models of actual cases into our neurosurgical
monthly teaching program. The pathway, techniques and costs
of model generation will be discussed.
Conclusions The generation of patient-specific 3D models by
individual neurosurgical departments is straightforward and
practical. Such models provide potential quality and safety benefits in the planning and execution of complex cases. They facilitate greater patient understanding and enable simulation
training using models that reflect the anatomical variants present in individual patients.

FP2-4: Electronic referrals versus telephone referrals in
neurosurgical emergency admissions
J. Nga, S. Patela, N. McConnellb and G. Spinkb
a
Hull-York Medical School, Hull, UK; bHull Royal Infirmary, Hull,
UK
Objectives To determine if electronic referrals allow a greater
plan adherence than telephone referrals in neurosurgical emergency admissions.
Design Prospective notes audit.
Subjects Neurosurgical emergency patients referred between
July and December 2015.
Methods Pre-admission neurosurgical management instructions
were extracted from the neurosurgical registrars’ database and
compared to the actual management recorded in the patients’
notes by the referring clinician. This comparison was used as a
surrogate marker of plan adherence and was performed for
both telephone and electronic referrals.
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Results Telephone referrals for 67 patients revealed that 49 out
of 180 (27.2%) management steps were not being recorded.
The best adherence was achieved when there were 2 instructions, with 17.5% of steps being omitted, whilst the worst
adherence was observed when 3 instructions were given, with
37.5% of steps being omitted. In contrast, preliminary data on
electronic referrals for 15 patients showed that only 1 of 40
steps (2.5%) was omitted. Statistical analysis conducted with
GraphPad Prism 6.0 revealed non-parametric data. A MannWhitney U test was therefore performed and demonstrated a
statistically significant difference between the overall levels of
adherence achieved by the two groups, with a P value of
0.0020.
Conclusions Our data strongly suggests that electronic referrals
are superior to telephone referrals, as they facilitate a far greater
adherence
to
neurosurgical
emergency
management
instructions.

FP2-5: Decompressive craniectomy for the treatment of
malignant middle cerebral artery infarction: an up-to-date
systematic review
K. Rajwani and M Crocker
Dept of Neurosurgery, St George’s Hospital, London, UK
Objectives To conduct a systematic review of the literature with
a view to generate recommendations for clinical practice.
Specifically, the aims were to determine if decompressive craniectomy (DC) in patients with malignant middle cerebral artery
(MCA) infarction improves functional neurological outcomes
compared to maximal medical therapy, identify the optimal
time for surgery following symptom onset and to establish if DC
is effective in older patients (>60 years).
Design Systematic literature review.
Subjects Adult patients (>18 years old) with malignant MCA
infarction.
Methods A systematic literature search was conducted using
Medline, Embase, PubMed and the Cochrane Library.
Results Eleven papers were identified and considered to be the
best evidence to answer the clinical question. These included 7
prospective randomised controlled trials and 4 meta-analysis.
A critical review of these papers was conducted.
Conclusions In patients 60 years of age or younger, DC within
48 hours of stroke onset significantly reduced risk of death and
major disability (mRS 4–6) compared to maximal medical therapy only. In older patients (>60 years) DC also significantly
improved survival but the majority of survivors were left with
major disability (mRS 4–5). DC performed more than 48 hours
after symptom onset does not appear to be superior to best
medical management. The decision to perform surgical treatment, needs to be made on a case-by-case basis, taking into
account the degree of disability patients and their carers are
willing to accept.

FP2-6: Informed consent after Montgomery
N.V. Todd
Newcastle Nuffield Hospital;
Objectives New requirements for informed consent follow the
judgment in Montgomery.
Design Systematic review.
Subjects Legal literature.
Methods Lexisnexis search.
Results The option of Caesarean section was not explained
when labouring with a large baby with shoulder dystocia. Baby
Montgomery suffered hypoxic cerebral palsy and brachial plexus
avulsion. The previous test for duty of care (Bolam) no longer
applies to informed consent. The Court will apply specific rules:
consent is a dialogue not a lecture; all risks, benefits and alternatives to surgery must be explained, in terms the patient can
understand with no bias or pressure, a balanced discussion of
risks and benefits must be considered in relation to the individual patient; the surgeon must explain, no requirement for the
patient to ask; all in writing; a new requirement to ensure the
patient understands and to answer further questions. If the evidence base for surgery is poor that must be explained – a
declarative judgment which applies to past and future cases.
Conclusions Consent will be more time-consuming and laborious. There may be a requirement for specific consent clinics.
Breaches of duty of care are more likely to be established; causation will still be problematic for Claimants.

FP2-7: Can junior doctors work together to enhance safe
prescribing and improve patient safety in neurosurgery?
V. Acharyaa, D. Parikha, J. Peppera, S. Amisb, T. Ropera
and S. Chandrasekarana
a
University Hospital, Coventry, UK; bWarwick Medical School,
Coventry, UK
Objectives Several errors in prescribing were noted in the clinical workplace, this was becoming more common and frequently occurring. Poor practice leading to increased workload
out of hours for others. We aimed to audit this process and propose interventions to improve patient safety.
Design A full audit project was undertaken where the current
inpatient drug charts was analysed and benchmarked against
the hospital medications policy and a custom-tailored guidelines/pro forma.
Subjects The staff whose worked was changed include clinicians in the department of neurosurgery, across all grades, as
well as the nursing staff and managers within this department.
Methods A full audit project was undertaken where the current
inpatient drug charts was analysed and benchmarked against
the hospital medications policy and a custom-tailored guidelines/pro forma.
Results Results included a significant improvement overall in
correct and safe prescribing, including ensuring enoxaparin was
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prescribed, antibiotics were stopped when appropriate and all
drug names, routes and doses were correct.
Conclusions Patient safety is compromised through inaccurate
and improper medications prescribing. Neurosciences is a
demanding and busy department with drug errors and incomplete prescribing commonly occurring as proven by results.
Multidisciplinary input from doctors, nurses and pharmacists is
required to further improve results and empower all teams to
participate in improving patient safety.

FP2-8: Comprehensive HSMR data analysis for a large
neurosurgical unit
O. Brewstera, T.B. Swinna and R.J.C. Laingb
a
University of Cambridge School of Clinical Medicine,
Cambridge, UK; bAddenbrooke’s Hospital Academic
Neurosurgery Unit, Cambridge, UK
Objectives Our unit’s neurosurgery hospital-standardised mortality rate (HSMR) is consistently reported as ‘high-relative risk’.
From September 2014-August 2015 the HSMR was 145% and to
understand this we conducted a study of all inpatient deaths.
Design Retrospective review of patient records for all deaths
coded to neurosurgery between 2nd July 2012 and 29th July
2015.
Subjects 375 patients admitted under neurosurgery who died
whilst they were inpatients.
Methods All inpatient deaths were identified from HES data.
We also analysed the departmental morbidity and mortality
meeting (M&M) data and also retrieved data from the Orion
referral database. We categorised deaths into 8 groups; intracerebral haemorrhage (ICH), subarachnoid haemorrhage (SAH),
subdural haemorrhage (SDH), traumatic brain injury (TBI),
tumour-related (TU), other neurosurgical (ONS), non-neurosurgical (NNS) and unknown (UK). The data is compared to validated
mortality predictors.
Results 375 deaths were coded to neurosurgery between 2nd
July 2012 and 29th July 2015. 62% of deaths were male. The
median age was 62 years and ranged from 11 to 99 years.
The median length of stay was 4 days, with a range of 0–142.
The cause of death was TBI (30%), SAH (16%), ICH (6%), SDH
(9%), ONS (8%), NNS (7%), TU (5%) and UK 13%).
Conclusions The main diagnoses associated with neurosurgical
deaths are traumatic brain injury and intracranial haemorrhage.
The significance and relevance of HSMR as a measure of neurosurgical performance will be discussed.

FP2-9: Halo-femoral traction between anterior release and
posterior fusion is safe and effective for severe adolescent
scoliosis
M. Kumar, A. Al-Mousa, T. Ember, J. Lucas, P. Liantis
and E.A. Pereira
Guy’s and St Thomas’ NHS Foundation Trust, London, UK
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Objectives To evaluate the safety and efficacy of Halo Femoral
Traction (HFT) in three staged correction of adolescents with
severe scoliosis.
Design Retrospective study on 16 consecutive patients with
idiopathic and neuromuscular scoliosis who underwent threestaged correction with HFT.
Subjects 11 females and 5 males, mean age was 14.3 years.
Methods Subjects with severe and rigid curves were treated by
anterior release, HFT for 7 days then posterior instrumented
fusion. Cobb angles were measured pre-operatively, after HFT,
after posterior fusion and at follow up and percentage correction calculated. Safety of HFT was evaluated by recording complications that occurred peri-, post-operatively and long-term
follow up.
Results Mean pre-operative Cobb angle was 100 (range
85–118). Cobb angle following HFT just before posterior fusion
was 52 (range 35–69). Spinal correction achieved with traction
alone was 49% (range 34–62). Mean post-operative Cobb angle
following posterior fusion was 31 (range 16–45) and correction
achieved 69% (range 60–83). Cobb angle at mean 2 years 7

months follow up was 30 (range 14–45). Traction weight was
initially 19% of bodyweight, increasing to 36% in daily increments. Four transient complications were two cases of brachial
plexus palsy, one case of neck pain and one of altered anterior
thigh sensation.
Conclusions HFT is safe and effective for severe scoliosis. It
offers gradual correction of the spine which can optimise
deformity correction and may also minimise long-term
complications.

FP2-10: Medulloblastoma: a clinicopathological correlation
of WNT/b-catenin pathway status and clinical outcome.
S. Ndoro, J. Caird and D. Crimmins
Temple St. Children’s University Hospital, Dublin, Ireland
Objectives The objective is to retrospectively analyze the clinical phenotypes of the 4 molecular subgroups of medulloblastoma (MB) in histologically diagnosed patients with MB <16
years of age for a 10 year period (2005–2014) and to identify
which MB subgroup has the most favourable outcome in terms
of overall survival time (months).
Design Observational retrospective case series.
Subjects Children <16 years of age in whom MB was histopathologically verified.
Methods To review patient charts, histological tissue samples,
radiological imaging and out-patient department follow up letters. Standard histological preparation is used to assess general
architectural and cytological features. The samples are fluorescent labelled of DNA and purified. Microarray hydridisation is
followed by array comparative genomic hybridisation processing
and hybridisation. Post hybridisation washing, the microarray is
scanned and interpreted.
Results Immunohistochemistry plus array comparative genomic
hybridisation is sufficient to classify a histological sample of MB
into its molecular subgroup. WNT MB accounted for 4% of our
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sample. Nodular desmoplastic histological subtype of MB represented 23% of results. Deceased, mean overall survival was
14.34 months.
Conclusions A clinicopathological correlation of WNT/b–catenin
pathway and good clinical outcome exists however a large
multi-centre analysis needs to be conducted.

FP2-11: Idiopathic aqueductal stenosis in adults: Late-onset
disease or delayed presentation?
M.M. Okasha and D. Holliman
Royal Victoria Infirmary, Newcastle upon Tyne, UK
Objectives To report demographics, presentation, management
and outcome of cases with adult presentation of Idiopathic
Aqueductal Stenosis (IAS).
Design Retrospective study.
Subjects Patients diagnosed with adult presentation of IAS
(>18 years) referred to Neurosurgical department in Newcastle
between 1999 and 2014.
Methods Study of prospective database of data collected from
patients’ notes, letters and scans.
Results 16 cases were identified. Median age was 39.1 (range:
19 to 64), 62.5% were males. Headache was a constant presentation in all cases; acute in 8 cases. Other symptoms included
visual deterioration, unsteadiness, urinary incontinence, memory
problems and depressed conscious level. Diagnosis was confirmed by MRI or CT (in case of contraindication to MRI). There
was no evidence of other pathologies causing aqueductal
obstruction. Treatment modalities included endoscopic third
ventriculostomy (ETV) for 6 patients, ventriculopertioneal shunt
for 5 patients, combined shunt followed by ETV in one patient
and conservative management in 4 patients whom CSF pressure
were found to be normal. All patients were followed clinically
and radiologically for a period of more than 6 months.
Conclusions Despite of radiological signs of chronic hydrocephalus, these patients were asymptomatic till adulthood with no
previous imaging to reveal the onset of the pathology. Most
symptomatic patients responded well to CSF diversion. IAS is
thought to be a congenital condition. Reasons why these
patients present during adulthood will be discussed.

FP2-12: Anterior cage distraction of atlantoaxial joints for
basilar invagination
S.V. Patkar
Bhartividyapeeth Medical College and Hospital, Pune, India
Objectives Anterior distraction and realignment the atlantoaxial
joints can be a safe option the surgical treatment of basilar
invagination and atlantoaxial dislocation. Anterior plate screw
fixation offers a rigid fixation of the atlantoaxial joints which is
comparable to posterior technique (Goel – Harms)
Design Wedge shaped titanium cages impacted into the atlantoaxial joints bilaterally can reduce basilar invagination and
atlantoaxial dislocation by realigning the lateral masses of the
atlas with respect to the superior facet of the axis vertebra.
Subjects 3 males and 2 females, age: 22–60yrs, symptoms: neck

pain, quadriparesis, spasticity in the limbs. Lateral craniovertebral junction X-ray in flexion and extension, to confirm basilar
invagination, reducibility of atlantoaxial dislocation and position
of angle of mandible with respect to the C2–C3 disc space.
(Anterior approach only offered to patients if in lateral extension
X-ray the angle of the mandible was at or above the C2-C3 disc
space). Dynamic computerised axial tomography and MRI craniovertebral junction with SPGR sequence to study course of
vertebral arteries.
Methods . Both atlantoaxial joints exposed by a unilateral right
sided submandibular retropharyngeal approach. Joints opened,
cartilage on opposing surfaces curetted till bleeding from bone
surface. Traction and small osteotomies used to manipulate and
the distract joints. Wedge shaped hollow titanium cages filled
with artificial bone substitute, impacted into the joints bilaterally. Titanium plate was fixed with a screw in lateral mass of
atlas and another in the body of the axi.
Results Postoperative X-rays dynamic CT scan and MRI confirming satisfactory reduction of basilar invagination and atlantoaxial
dislocation.
Conclusions Distraction and realignment of the atlantoaxial
joints has become an option in the surgical treatment of basilar
invagination. Posterior distraction of the atlantoaxial joints with
titanium cages followed by atlantoaxial fixation for basilar invagination has been described earlier in recent literature. Posterior
surgery has an inherent risk of injury to the vertebral artery and
excessive hemorrhage from the paravertebral venous plexus.
Anterior surgery is performed in supine position with the head
extended, which aids the reduction of the atlantoaxial dislocation, wedge shaped titanium cage impacted into the atlantoaxial joints bilaterally cause reduction of the basilar invagination
and realign the atlantoaxial joint . The vertebral artery is out of
harm’s way and the approach does not disturb the posterior
musculoligamentous complex around the axis spinous process
and is thus biomechanically more appealing.

FP2-13: Management of geriatric type II odontoid fractures:
how rRobust is the evidence?
D.P. Sarode and A. Demetriades
The Department of Clinical Neuroscience, Edinburgh, UK
Objectives To evaluate the strength of existing published evidence regarding surgical versus non-surgical intervention for
geriatric type II odontoid fractures, with the primary outcomes
being mortality and union.
Design Systematic review.
Subjects 65 years old with type II odontoid fracture
Methods Electronic databases (MEDLINE and Embase) were systematically searched to identify available evidence. Level of evidence was determined. Methodological quality was assessed
using the Downs & Black checklist. Primary outcomes were mortality at short term follow-up (3 months), mortality at long
term follow-up (predetermined study endpoint or mean followup length) and osseous union rate.
Results Ten studies were included; all were non-randomised
and classed as level 2b evidence. Quality was particularly poor
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in the internal validity and power aspects of assessment.
Significant heterogeneity allowed only narrative synthesis.
Overall, mortality at short term follow-up favoured neither intervention. Mortality at long term follow-up seemed to favour surgical intervention, though data was heterogeneous. A tendency
towards increased union rates following surgical intervention
existed, but reporting of this outcome and the time-point of
union assessment was poor.
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Conclusions Evidence on this controversial topic is sparse
and of poor quality. Well-designed prospective trials adhering
to guidance published by the STROBE initiative are required
to inform clinical practice on this contentious but growing
issue.
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POSTER PRESENTATIONS – MISCELLANEOUS 1
P1: A ‘smart’ force-limiting instrument for microsurgery:
preclinical validation study
H.J. Marcusa, C.J. Paynea, A. Kailaya-Vasab, S. Griffithsa,
J. Clarka, G.Z. Yanga, A. Darzia and D. Nandic
a
Imperial College; bQueens Hospital, Barking, Havering and
Redbridge University Hospitals NHS Trust; cCharing Cross
Hospital, Imperial College Healthcare NHS Trust
P2: The on-call neurosurgical registrar: in demand 7 days a
week
L.F. Steele, F. Saeed and A.K. Tyagi
Leeds General Infirmary, Leeds, UK
P3: Can online referral systems in neurosurgery allow us to
work smarter not harder?
B. Thakur, V. Sivasubramaniam, C. Mansi, R. Bhangoo,
C. Tolias and D. Baxter
Kings College Hospital, London, UK
P4: Sir Charles Alfred Ballance – one of the Britain’s first
skull base surgeons?
A.F. Alalade, N. Kitchen and M. Gleeson
The National Hospital for Neurology and Neurosurgery,
London, UK
P5: Are we compliant with local guidance in treating brain
abscesses in the neurosurgical unit?
S. Das and J. Dhir
Queen Elizabeth Hospital Birmingham, Birmingham, UK
P6: The development of Oxford Acute Referral System
(OARS)
N.D. Penningtona, L. Morganb, M. Woodwardb and
S. Bojanica
a
John Radcliffe Hospital, Oxford, UK; bNuffield Department of
Surgery, University of Oxford, UK
P7: Publication rate of conference abstracts at Society of
British Neurological Surgeon (SBNS) Meetings
M.T.C. Poon, A.K. Toma and L.D. Watkins
The National Hospital for Neurology and Neurosurgery,
London, UK

MISCELLANEOUS 2
P8: Randomised controlled trials in neurosurgery: an
observational analysis of early termination and publication
outcome
A.A.B. Jamjoom, A.B. Gane and A.K. Demetriades
Department of Clinical Neuroscience, Western General
Hospital, Edinburgh
P9: Improving the accuracy and efficacy of hospital notes
writing by junior doctors in neurosurgery; can we do it?
Yes we can!
V. Acharyaa, S. Amisb, M. Alia and U. Farooqa
a
Department of Neurosurgery, Coventry UK; bWarwick Medical
School, Coventry, UK
P10: Delays to repatriation from a neurosurgical unit
S. Sungailaite, A. Dalton and S. Tizzard
James Cook University Hospital, Middlesbrough
P11: Systematic review and meta-analysis of preoperative
antisepsis with combination chlorhexidine and povidoneiodine
B. Davies and H. Patel
Salford Royal, Manchester
P12: MISTIE III: International trial of minimally invasive
surgery plus rt-PA for spontaneous intracerebral
haemorrhage – an update
B.A. Gregsona, A.D. Mendelowb, K. Lanec, N. McBeec,
I. Awadd, K. Leese, J. Dawsone and D. Hanleyc
a
Newcastle University, Newcastle upon Tyne, UK; bNewcastle
University, Newcastle upon Tyne, UK; cJohns Hopkins
University, Baltimore, USA; dUniversity of Chicago, Chicago,
USA; eUniversity of Glasgow, Glasgow, UK
P13: Emergency neurosurgical advice in spontaneous
intracerebral haemorrhage
A. Kumaria, L.J. Glancz, T.C. Hammett and S.P. Howarth
Queen’s Medical Centre, Nottingham, UK
P14: The use of pharmacological thromboprophylaxis in
patients with secured aneurysms following SAH
I. Baudracco, A Toma and L Watkins
The National Hospital for Neurology and Neurosurgery,
London, UK
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Paediatric

P15: Comparison of recruitment methods to an internet
based health survey for cervical spondylotic myelopathy
B.M. Davies, P.J. Hutchinson and M. Kotter
Addenbrooke’s Hospital, Cambridge, UK

P24: TB or not TB: a rare case of disseminated
oligodendroglial cell-like leptomeningeal tumour disguised
as tuberculous meningitis
A.N. Wigginsa, J. Kandasamya, P. Galloa,
C. Kaliaperumala, P. Eunsonb and J.W. Ironsidec
a
Department of Neurosurgery, Royal Hospital for Sick Children,
Edinburgh, UK; bDepartment of Neurology, Royal Hospital for
Sick Children, Edinburgh, UK; cDepartment of Pathology,
Western General Hospital, Edinburgh

P16: Time to diagnosis in cervical degenerative myelopathy:
findings from a patient survey
B.M. Davies, P.J. Hutchinson and M. Kotter
Addenbrooke’s Hospital, Cambridge, UK
P17: The First UK use of spinal navigation and O-arm in
complex paediatric spine cases
C. Parks
Alder Hey Children’s Hospital, Liverpool, UK

P25: Long tunnelled external ventricular drain as long-term
treatment of hydrocephalus in a child with recurrent shunt
malfunctions
J. Emelifeonwu and C. Kaliaperumal
Royal Hospital for Sick Children, Edinburgh, UK

P18: Study and critical review of craniocervical junction
embryology with reference to congenital anomalies and
their management
A. Agenor, P. Bhatt and S. Al-Qadhi
Neurosurgery Department, Aberdeen Royal Infirmary,
Aberdeen, Scotland, UK

P26: Posttraumatic hydrocephalus: preliminary results from
a retrospective review in a tertiary neurotrauma centre
S. Taha, L. Navaratne and C. Uff
The Royal London Hospital, London, UK

P19: Wrong level spine surgery: avoidance
H. Othman, H. El-Maghraby and R. Dardis
Department of Neurosurgery, University Hospitals Coventry
and Warwickshire NHS Trust, UK
P20: Symptom severity and duration of axial spinal
manifestations following low velocity accidents
M. Pitsikaa, A. Darkb, D. Giraldia and H. Sharmaa
a
Plymouth Spine Services, South West Neurosurgical
Department, Derriford Hospital, Plymouth, UK; bPeninsula
College of Medicine and Dentistry
P21: The epidemiology of cauda equina syndrome in South
Tees
M.A. Akhtar, F. Aziz, D. Watson, M. Mecci and W. Hekal
James Cook University Hospital, Middlesbrough, UK
P22: Outcomes in ceramic on ceramic cervical arthroplasty
– a single surgeon experience
S. Solanki, T. Hammett and R. Ashpole
Department of Neurosurgery, Queen’s Medical Centre,
Nottingham, UK
P23: The presentation and management of spinal arachnoid
cysts; a single centre experience
M.D. Trivedi, A.R. Sadek and A. Nader-Sepahi
Wessex Neurological Centre, University Hospital Southampton,
UK

P27: Endoscopic resection of a giant colloid cyst in a child
N.T. Kalyal, J. Tailor, I. Bodi, S. Bassi, C. Chandler and
B. Zebian
King’s College Hospital, London, UK
P28: Management and outcome of subarachnoid
haemorrhage in patients with sickle cell disease – a case
series and literature review
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