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ORAL ABSTRACTS

STROKE REHABILITATION – EVIDENCE BASED OR EVIDENCE

TINGED?

Marion Walker

University of Nottingham, UK

Every stroke survivor should expect to receive rehabilitation interventions
that are Þrmly grounded in evidence based practice. This presentation will



Stroke Society of Australasia ASM 2006

A2 © 2007 Royal Australasian College of Physicians
Internal Medicine Journal 2007; 37 (Suppl. 1): A1–A25

CLINICAL REASONING FOR DRIVING ASSESSMENTS

S George, M Crotty, M Clark

Flinders University Department of Rehabilitation and Aged Care, SA,
Australia

Background: Medical practitioners, after determining a person medically
Þt following stroke, frequently recommend an occupational therapy (OT)
driver assessment to establish functional ability. Limited access to OT driver
services exist. There is a paucity of literature detailing how OTÕs arrive at
decisions related to on road ability.

Aims: To  describe the clinical reasoning process OTÕs utilise in driving reha-
bilitation for stroke.

Methods: A retrospective review of on road assessment reports for people
with stroke. The relationship between driving behaviours and outcome was
tested. Themes were developed.

Results: Seventy-seven reports were reviewed and thirty-one of the recorded
behaviours were signiÞcantly associated with outcome of on road assessment
(p < 0.01). OTÕs recommendations can be considered in terms of a hierar-
chical model of driving (Michon, 1978) i.e. operational, tactical and 
strategic.

Conclusions: Despite the range of disabilities from stroke, consistency
exists in OTÕs clinical reasoning in driving. Recommendations are based on
levels of competency in a multitude of driving behaviours and are under-
pinned by the hierarchical model. Due to this complexity people with stroke
need to have access to OT driving services to which medical practitioners
can refer.

Reference
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LIMITATIONS OF EBM IN CLINICAL PRACTICE – TREATMENT AT THE

EXTREMES OF AGE

Peter Rothwell

University of Oxford, Radcliffe Infirmary, UK
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PALLIATIVE CARE – A SKILL REQUIRED FOR ALL ON THE STROKE

TEAM

Michael Briffa

Palliative Care Department, Royal Adelaide Hospital, SA, Australia

The number of people in Australia that suffer a stroke each year is in excess
of 40,000 with nearly 20% dying within 4 weeks of the event.1 With these
Þgures alone it seems clear that a common occurrence for the stroke physi-
cian will be the death of a patient.The discipline of palliative care has grown
out of the care of terminally ill patients, largely with a cancer diagnosis, but
its principles and practice are readily applied to patients with non-malignant
terminal disease including stroke.2

This paper looks at the principles of palliative care that can apply to all
members of the stroke team. Factors that are considered important at the
end of life to both patients and physicians will also be explored.

References
1. Thrift AG, Dewey HM, Macdonell RAL, McNeil JJ, Donnan GA. Stroke

Incidence on the East Coast of Australia. The North East Melbourne
Stroke Incidence Study (NEMESIS). Stroke. 2000; 31:2087Ð2092.
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MEETING THE CHALLENGES OF DEVELOPING AND CONDUCTING A

MULTI-CENTRE RANDOMISED CONTROLLED TRIAL OF VERY EARLY

REHABILITATION (AVERT)

J Bernhardt

AVERT Very Early Rehabilitation Research Program, National Stroke
Research Institute, and La Trobe University, School of Physiotherapy,
VIC, Australia

From conception to completion, the AVERT multi-centre, randomised con-
trolled trial of very early rehabilitation versus standard care will have taken
10 years, involved approximately 2,500 stroke patients, over 200 collabora-
tors from a range of backgrounds, at a total cost of around $3.3 million. In
2006, we are only 5 years into the project, commencing the Phase III efÞ-
cacy and cost effectiveness study in July this year.

In this presentation, Julie will review the major challenges faced through-
out the early stages of the development of the AVERT trial and provide
insights into the resources, facilities, mentors and persistence required to get
a major investigator driven trial to its current state.

SAFE IMPLEMENTATION OF THROMBOLYSIS IN STROKE (SITS) – 

THE AUSTRALIAN EXPERIENCE

Mark Parsons

John Hunter Hospital, NSW, Australia

Background: The Safe Implementation of Thrombolysis in Stroke (SITS)
registry is a worldwide database for patients receiving open-label tissue plas-
minogen activator (tPA). It began in 2001. Australian centres began con-
tributing to the database in 2003. Twelve Australian centres are currently
enrolled with nine actively entering data.

Results: Currently there are 207 patients entered from Australia. The total
number of patients in the database is currently 6482. For the Australian
centres, the main clinical outcomes of independence at 3 months, mortality,
and symptomatic intracerebral haemorrhage compare favourably with the
overall data, and with the results of previous randomised controlled trials.

Summary: All Australian centres that treat stroke patients with open-label
thrombolysis should be entering their data.
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PRIMARY AND COMPREHENSIVE STROKE CENTRE CERTIFICATION IN

THE UNITED STATES – LESSONS FOR AUSTRALIA

Richard Hughes

Denver Health Medical Center, Colorado, USA

Introduction: With publication of the Brain Attack Coalition (BAC) crite-
ria for primary stroke centres (PSC), the American Stroke Association (ASA)
partnered with the Joint Commission for the Accreditation of Hospitals and
Organizations (JCAHO) to create a certiÞcation program for hospitals in the
United States. The program used evidenced based recommendations of the
BAC that were crafted by ASA into a set of standards that could be reason-
ably veriÞed by an on-site reviewer from JCAHO. The PSC certiÞcation has
been very well received, and hundreds of hospital has been certiÞed, or have
initiated the certiÞcation process. Meetings are ongoing to develop a similar
process for comprehensive stroke centres (CSC).

Why Do This? Most hospitals in the US have failed to embrace the newer
methods to treat ischemic stroke and intracranial haemorrhage despite 
evidence of better outcomes and signiÞcant savings for society. Since re-
imbursement is based on the admitting diagnosis, not the efforts for treat-
ment, there is no Þnancial incentive. Public Health Departments similarly
were slow to add high level stroke treatments to their agendas.

Why JCAHO and ASA? The choice of JCAHO was controversial as it is
the entity that accredits hospital for general acceptance by governmental and
insurance plans. All larger, urban hospital must maintain JCAHO certiÞca-
tion for Þnancial success. Is this the ideal partner? The ASA has the resource
of the American Heart Association (AHA) behind it and is roughly 100 larger
than the National Stroke Association (NSA) which curiously was the origi-
nal advocate of primary stroke centre criteria.

What Has Gone Right? The PSC program has been very well received.
Many states have now empowered their state health departments to work
directly with the ASA/JCAHO program as a fundamental piece of state stroke
programs, or to emulate the PSC program, using nearly identical criteria.
Many hospitals have chosen to be certiÞed to be competitive with rivals, to
improve relationships to JCAHO, and to expand into the neurosciences.

What Has Gone Wrong? In the Þrst review of certiÞcation, there was a
100% pass rate.This was in part because those centre not ready to pass could
defer their on-site review until ready.The standards for passing included both
key issues, such as actually having used thrombolytics, and general measure,
such as having provider education regularly.These standards were all graded
equally, thus centres could pass even if they failed key elements. Fortunately,
this has been addressed.

Next, some centres without certiÞcation would advertise themselves as
Òprimary stroke centresÓ and some PSC would claim to be Òcomprehensive
stroke centresÓ although no such designation yet exists. This has confused
some patients and some emergency transport services. This is being
addressed.

Lastly, the issue of re-certiÞcation must allow veriÞcation that standard are
being met, without being overly onerous to the centre. Issues related to some
centres unhappiness with this process are to be resolved this fall.

The PSC CertiÞcation has been very well received, and hundreds of hos-
pital has been certiÞed, or have initiated the certiÞcation process. Meetings
are ongoing to develop a similar process for comprehensive stroke centres.

PREDICTION AND PREVENTION OF FALLS FOLLOWING DISCHARGE

FROM STROKE REHABILITATION

S Mackintosh

University of South Australia, SA, Australia

Between 50% and 70% of people who return home after stroke fall, espe-
cially in the Þrst few months at home. These falls may lead to restriction of
activities, minor injuries such as cuts, abrasions and bruises or more serious
consequences such as hip fractures and may even lead to the person moving
to residential care.Therefore, it is important to establish predictors for falling
in people with stroke so that falls and injury prevention programs target the
people most at risk of falling. There is little agreement about which factors
increase falls risk in community dwelling people with stroke. Potentially mod-
iÞable risk factors include: motor impairments, balance impairment, low
levels of functional independence, falls in hospital, depression, and motor
and sensory impairments combined.To date, the predictors of recurrent falls
with the highest reported accuracy (sensitivity and speciÞcity values >80%)
is a history of falling in hospital/rehabilitation combined with poor balance
(either Berg Balance Scale <49, or Step Test <7). At this stage, there is little
published evidence about how to prevent falls and injury after stroke. Studies
have demonstrated that treatment with risedronate increases bone mineral
density, and reduces hip fractures, in older people with stroke. A prevention
of falls and injury model for use in people with stroke after discharge from
rehabilitation, which is currently being investigated in a randomised con-
trolled trial in Australia, will be discussed.

DREAM, BELIEVE, ACHIEVE – THE STROKE SELF-MANAGEMENT

PROGRAM

Sally Hoffmann, John Norton, Peter Richardson, Erin Lalor, 
Dominique Cadilhac, Alison Amos

National Stroke Foundation, National Stroke Research Institute and
Amos Consulting

Background: Self-management programs have been identiÞed as a key gov-
ernment strategy for management of chronic conditions. These programs
teach people living with chronic conditions relevant skills that allow them to
better manage their own condition. Programs typically last between 6 and 
8 weeks. In response to consumer feedback and based on results from 
evaluation of existing programs, the NSF developed a stroke-speciÞc self-
management program.

Method: The program was developed under the guidance of an Expert
Advisory Group and underpinned by published chronic disease self man-
agement principles and tools. Participants were recruited using a multi-
faceted approach including information sessions and print advertisements.
Quantitative pre/post and session evaluations were collected via question-
naire. Post program and 3 month qualitative evaluation used focus groups
and telephone interviews.

Results: 98 stroke survivors expressed interest in participating, 82 were
recruited and 47 stroke survivors and 23 carers commenced a program.The
completion rate was 72% for stroke survivors, 78% for carers. Qualitative
results demonstrated positive effects of the program with all participants
saying they would recommend the program to others.

Discussion: Results of the pilot program suggest the program may be of
beneÞt to stroke survivors in assisting them with self-management. However,
further investigation of the effectiveness of the program is required.

REHABILITATING THE VESTIBULAR SYSTEM

Susan Hillier

University of South Australia, SA, Australia
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OVERCOMING SEVERE APHASIA: A BRIEF EARLY INTERVENTION

FOR INDIVIDUALS AND THEIR PARTNERS

Anna Correll1,2, Willem van Steenbrugge2, Ingrid Scholten2

1Speech Pathology Department, Repatriation General Hospital, SA,
Australia; 2Department of Speech Pathology and Audiology, Flinders
University, SA, Australia

Background: To  communicate, individuals with severe aphasia require
facilitation by a skilled partner and must use non-verbal means.

Aims: This study evaluated a brief early rehabilitation intervention incor-
porating both group-based partner education and dyad communication skills
training including use of gesture and drawing.

Methods: A single-subject multiple-baseline across behaviours design was
replicated across six dyads, each involving an individual with severe aphasia
undergoing inpatient rehabilitation and their communication partner. Inter-
vention involved one partner group session and three dyad sessions. Outcome
measures were obtained through analysis of dyadic communication. Three
baseline measures were obtained, plus an additional baseline with a stranger.
The partner measure was repeated after each intervention component and
one month after the Þnal intervention; the stranger measure was repeated
after the Þnal intervention.

Results: Five dyads communicated more successfully after intervention. All
communication partners modiÞed aspects of their communication behaviour.
Four aphasic participants increased their use of non-verbal communication
with their partner; three of these did so with a stranger.

Conclusion: This brief, early intervention improved communication
between individuals with severe aphasia and their families via increased use
of compensatory non-verbal communication and increased partner skills.The
intervention is sufÞciently brief for realistic delivery in the acute or post-acute
setting.

POST PARTUM VASCULAR SYNDROMES

Mark Morton1, Tom Kimber2

1Women’s and Children’s Hospital, SA, Australia; 2Royal Adelaide Hos-
pital, SA, Australia

The peripartum period is associated with an increased risk of stroke. In this
breakfast session, we will be focusing on the entities of pre-eclampsia,
eclampsia and post-partum cerebral vasculopathy. The session will take the
form of case presentations and a discussion of the current approaches to the
diagnosis and management of these conditions.

SPASTICITY IN STROKE – WHAT IS IT, DOES IT IMPACT ON FUNCTION

AND HOW CAN WE TREAT IT?

Louise Ada1, John Olver2

1University of Sydney, NSW, Australia; 2Epworth Hospital, VIC, 
Australia

EARLY MANAGEMENT OF TIA AND MINOR STROKE – EARLY RISK,

RISK PREDICTION, URGENT INTERVENTION

Peter Rothwell

University of Oxford, Radcliffe Infirmary, UK

STROKE AND MITOCHONDRIAL DISORDERS

Dominic Thyagarajan

Flinders Medical Centre, SA, Australia

In this case-based talk, I give a clinical perspective on stroke as a manifesta-
tion of mitochondrial genetic disorders, highlighting the clinical and imaging
features, and provide a structured framework for diagnosis and management.

FROM NO-GO TO GO – IMPROVING MOTIVATION POST YOUNG

STROKE

Andrew Rothwell

Royal Adelaide Hospital, SA, Australia

Every clinician wants to facilitate change in their patients post stroke but in
order for this to happen the patient has Ôgot to want toÕ. Change is particu-
larly difÞcult post brain injury due to processes as varied as anergia through
to depression. The presentation spends just a little time on the reasons for
demotivated post-stroke states but then provides a structure for decision
making about which approaches to take and then how to make it happen.
Strategies for brief interventions and employment planning and medicolegal
implications of poor test motivation are also discussed.

DISSECTION – WHEN AND HOW TO TREAT

Chris Bladin

Box Hill Hospital, VIC, Australia

POTENTIAL AGONY OF ECSTASY – EMERGING DRUG RISKS

David Caldicott

Royal Adelaide Hospital, SA, Australia

NOVEL APPROACHES TO OEDEMA MANAGEMENT IN STROKE

R Turner, R Vink

Discipline of Pathology, School of Medical Sciences, The University of
Adelaide, SA, Australia

Our laboratory has previously shown that neurogenic inßammation, a process
characterised by vasodilation and increased vascular permeability, is associ-
ated with cerebral oedema following traumatic brain injury. Such neurogenic
inßammation is accompanied by increased substance P (SP) immunoreac-
tivity and was able to be attenuated by administration of a SP antagonist,
with a resultant decrease in cerebral oedema. However, few studies have
examined whether neurogenic inßammation occurs following stroke and its
potential role in oedema formation. The present study examines cerebral
oedema, blood brain barrier permeability and functional outcome following
ischaemic stroke. Experimental stroke was induced in halothane anaes-
thetised male Sprague-Dawley rats using a reversible thread model of middle
cerebral artery occlusion. At 24 h post-stroke, increased SP immunoreactiv-
ity of perivascular, neuronal and glial tissue was observed within the ipsilat-
eral hemisphere.

This was associated with signiÞcant cerebral oedema, increased perme-
ability of the blood brain barrier and persistent functional deÞcits. Subse-
quent administration of a SP antagonist completely ameliorated the cerebral
oedema whilst also improving permeability of the blood brain barrier and
functional outcome to levels not signiÞcantly different than sham animals.
Inhibition of neurogenic inßammation may therefore provide a novel thera-
peutic target for the treatment of cerebral oedema following ischaemic stroke.
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EVALUATION OF NEUROPROTECTION IN ANIMAL MODELS OF

STROKE: LESSONS FROM THE LAB AND META-ANALYSIS

David Howells

National Stroke Research Institute, VIC, Australia

Animal testing is the mainstay of preclinical drug evaluation, yet for stroke,
efÞcacy in animals has not translated to efÞcacy in patients. In part this
occurs because of poor concordance between animal and human experi-
mental design and possibly because methodological limitations have pre-
vented modelling in animals with the risk factors common to human stroke.
By re-design of the threads used to occlude the MCA we have improved the
thread occlusion model of stroke (MCAo) to allow its successful use in aged,
diabetic and hypertensive rats while improving stroke induction rates and
reducing mortality.

Experience of inducing stroke in large numbers of rats of various strains
also suggests that many reports in the literature are statistically under
powered. While standard practice in medicine, systematic review and meta-
analysis are not common tools in basic science.

However, their use to evaluate neuroprotection in animal models of stroke
has revealed many of the key determinants of success in the MCAo model
of stroke, which classes of neuroprotectants are truly effective and the mag-
nitude of their effect. The analysis has also revealed some uncomfortable
truths about experimental conduct particularly with respect to failure to min-
imise bias by randomisation and blinding and that very often in the past we
have not taken the most effective animal drugs on to human trial. Meta-
analysis of tPA use in animals however reveals that when there is good con-
cordance between the design of animal and human trials, the animal models
are highly predictive of outcome in stroke patients.

NEUROPLASTICITY – NEUROPHYSIOLOGICAL INSIGHTS INTO

STROKE RECOVERY

MC Ridding

The University of Adelaide, SA, Australia

Neurophysiological techniques can be used to investigate organisational
changes that occur in the brain following stroke. For example, transcranial
magnetic stimulation (TMS) has been employed to ÔmapÕ the cortical repre-
sentation of stroke weakened muscles. Such studies reveal that maps of stroke
weakened muscles are small. With motor recovery the maps are often spa-
tially displaced with respect to the map of the homologous muscle of the
unaffected limb.The displacement of the map is considered a marker of cor-
tical reorganisation. Additionally, it has been reported that the presence of
responses to TMS in the Þrst few days following stroke is an indicator for
good motor recovery.

Recently, a number of neurophysiological techniques have been developed
that are capable of inducing organisational changes within the cortex that are
similar in nature to those seen during motor learning. This suggests that
experimental manipulation of cortical organisation may have functional sig-
niÞcance and, indeed, several recent studies have shown that experimentally
induced reorganisation can have positive functional effects. These Þndings
have lead a number of groups to investigate whether such experimental
approaches can facilitate stroke recovery. Preliminary studies suggest that
such approaches may offer some advantage over conventional rehabilitative
approaches. For example, it has been shown that a period of peripheral nerve
stimulation can increase pinch grip strength in stroke patients. Also, we have
preliminary data suggesting that prior periods of peripheral stimulation can
increase the functional gains achieved by conventional task-speciÞc training.
Such Þndings may lead to the development of novel therapeutic strategies
for stroke rehabilitation.

ENRICHED ENVIRONMENT IN STROKE REHABILITATION – 

A TRANSLATIONAL APPROACH

Michael Nilsson

Göteborg University, Göteborg, Sweden

PREVENTION OF STROKE DISABILITY: THE SCOPE OF THE PROBLEM

AT THE ROYAL ADELAIDE HOSPITAL

Timothy Kleinig

Royal Adelaide Hospital, SA, Australia

Aims: Stroke is thought to be a largely preventable disease, but hard data
to support this assertion are scarce. The stroke unit at the Royal Adelaide
Hospital (RAH) averages 320 admissions a year, approximately 80% of
whom have stroke as a discharge diagnosis.We are investigating over a 1-year
period the proportion of patients with preventable stroke disability. The six
month data are presented.

Methods: 131 out of 134 patients with a diagnosis of stroke admitted to the
unit were included in the study. If evidence of a prespeciÞed untreated recog-
nised risk factor was obtained, the reason for the lack of treatment was
explored by contacting treating doctors. Only incontrovertibly accepted risk
factors were included Ð untreated or suboptimally treated atrial Þbrillation
or hypertension, smoking, inappropriate hormone replacement therapy, a
failure to lower ÔnormalÕ blood pressure post-stroke, inappropriately delayed
surgery for symptomatic carotid stenosis and failure to take or prescribe
aspirin where clearly indicated. A relative percentage of stroke preventable
was assigned based on the most potent single risk factor, using accepted 
relative risk data.

Retrospective suitability for thrombolysis was assessed in those ischaemic
stroke patients who presented Þrst to the RAH and the reasons for the missed
opportunity ascertained.

Results: 68 strokes (52%) were potentially preventable. 43% of these were
disabling (discharge mRS ≥ 4). 10 stroke patients (8%) had more than one
suboptimally treated risk factor. Average Ôstroke preventabilityÕ in these
patients was 47%. The most common risk factors were untreated or subop-
timally treated hypertension (24%) or atrial Þbrillation (9%), and active
smoking (15%). Preventable strokes were signiÞcantly more common in the
relatively young (<75 years). No association with English proÞciency, social
isolation, gender or stroke severity was seen. Patients with recommended
blood pressure targets less than 140 systolic were far less likely to meet them
(51% versus 89%). 5 patients out of a potential 85 were thrombolysed (6%).
14 eligible patients (16%) were not thrombolysed.

Conclusion: A signiÞcant proportion of strokes and subsequent disability
could be prevented through application of publicised guidelines. Particular
attention should be paid to risk factor modiÞcation in younger patients and
to adequately treating those with lower blood pressure targets. Smoking ces-
sation and appropriate warfarinisation would also signiÞcantly reduce stroke
rates.

CHINA–QUEST (QUALITY E VALUATION OF STROKE CARE AND

T REATMENT) PROJECT: AN OVERVIEW

Alex Headley1, Sun Jian1, Huang Jining2, Wang Jiguang3, 
Craig Anderson1 for the ChinaQUEST Investigators
1The George Institute for International Health, University of Sydney,
NSW, Australia; 2Department of Neurology, Peking University First
Hospital, Beijing, China; 3Shanghai Institute of Hypertension, Ruijin
Hospital, Shanghai, China

Aims: Stroke is a major disease burden in China, with over 1.6 million
deaths annually, in the context of management issues arising from the rapid
economic and social changes in the country. This study aims to describe
current stroke management practices and variations in various outcome mea-
sures in China, and to determine the inßuence of socio-economic circum-
stances and organisational factors on such outcomes.

Methods: QUEST uses a prospective, multi-centre, hospital-based register
design in representative urban and non-urban regions of China. A network
of 60+ hospitals in 37 cities has been established to record the experience
and outcome of cases of stroke (n = 100Ð300 per site) over 12 months of
follow-up of survivors. Remote web-based data management is used.

Results: Since commencement on 1 July 2006, 521 patients (average age
63 ± 13 years; 59% male) of a projected 8000 subjects have been registered
in the study. Data will be presented on the clinical proÞle of patients and
management practices to date.

Conclusion: QUEST represents a nationwide effort to better understand
factors responsible for variations in the quality of healthcare and the inßu-
ence of socio-economic status on stroke outcome.The goal is to provide evi-
dence to generate policy to reduce inequalities in care.

© 2007 Royal Australasian College of Physicians A5
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TRENDS IN STROKE INCIDENCE AND OUTCOME IN PERTH, WA: 

THE PERTH COMMUNITY STROKE STUDIES 1989 TO 2001

Md. Shaheenul Islam1, Kate Hardie2, Graeme Hankey3, 
Craig Anderson1, Kristie Carter1, Robyn Broadhurst4, Konrad Jamrozik5

1Neurology and Mental Health Division, The George Institute for Inter-
national Health, Royal Prince Alfred Hospital and The University of
Sydney, Australia; 2School of Population Health, University of Western
Australia, Australia; 3Stroke Unit, Department of Neurology, Royal
Perth Hospital, Australia; 4Centre for Health Services Research, Uni-
versity of Western Australia, Australia; 5ivision of Health Systems,
Policy and Practice, School of Population Health, University of Queens-
land, Australia

Aims: To  investigate trends in stroke incidence, early case-fatality, and man-
agement in a segment of Perth, WA.

Methods: Three 12 month study periods (1989Ð90, 1995Ð96 and 2000Ð01)
that used standard deÞnitions and case ascertainment procedures to identify
all Þrst-ever strokes. Comparisons were made of crude and age-standardised
incidence and 28-day case fatality of stroke as well as of severity, risk factors
and management.

Results: There were 251, 213 and 183 incident strokes, respectively, and a
signiÞcant 43% (95% CI 31%Ð53%, p < 0.001) decline in incidence over the
three studies. The decline was also signiÞcant across major age-groups and
in both men (p < 0.001) and women (p < 0.03). Age-standardised rates
declined signiÞcantly for all major pathological subtypes of stroke except sub-
arachnoid haemorrhage.There were signiÞcant reductions in the frequencies
of hypertension, smoking and ischemic heart disease among patients.
However, 28-day case fatality remained stable.

Conclusion: Stroke incidence continues to fall in Western Australia in line
with decreasing frequencies of major vascular risk factors in the population.

HOW PREVENTABLE IS STROKE? PROJECTING THE FUTURE BURDEN

OF STROKE FROM THE AUCKLAND REGIONAL COMMUNITY STROKE

(ARCOS) STUDY DATA

Kristie Carter, Craig Anderson, for the ARCOS Collaborative Group

The George Institute for International Health, Royal Prince Alfred 
Hospital and University of Sydney, Australia

Aims: In the absence of reliable data on temporal trends in stroke incidence
there is uncertainty over the magnitude of the projected future global burden
of stroke globally. We aimed to estimate the future stroke burden using inci-
dence trends data from the ARCOS study of 2002Ð03.

Methods: Age-, sex- and ethnic-speciÞc incidence of stroke were multiplied
by the corresponding population estimates with assumed medium mortality,
fertility and migration from Statistics New Zealand for the period 2001 to
2021. Age- and sex-speciÞc stroke mortality rates were similarly estimated
out to 2051. A number of different scenarios of rate declines were used to
estimate future numbers of events.

Results: The number of new strokes is projected to increase 78%, from
7513 (in 2001) to 13 359 (in 2021), an annual increase of ∼4% per year,
assuming stable rates. Stroke deaths are projected to increase by 37%, from
1576 (in 2001) to 2166 (in 2051), an annual increase of 0.82%, assuming a
2% decrease in mortality rates.

Conclusion: The burden of new events and stroke deaths is projected to
signiÞcantly increase due principally to population ageing.

WA DATA LINKAGE AND BURDEN OF DISEASE: ESTABLISHED DATA

SOURCE, NEW APPLICATION – THE EXAMPLE OF STROKE

Judith Katzenellenbogen1, Peter Somerford2, Theo Vos3, 
Stephen Begg3, James Semmens1, James Codde2

1Centre for Health Services Research, School of Population Health, Uni-
versity of Western Australia, WA, Australia; 2Health Department of
Western Australian, WA, Australia; 3Centre for Burden of Disease and
Cost Effectiveness, School of Population Health, University of Queens-
land, QLD, Australia

Background: Years Lost to Disability (YLD) is now a recognised measure
of the non-fatal stroke burden that requires knowledge of the age-speciÞc
incidence and average duration of survival after stroke.

Aims: To  estimate 28-day survivor incidence, prevalent excess mortality
rates (EMR), disease duration, and YLD for stroke in WA in 2000.

Methods: First-ever 28-day stroke survivors in 2000 were identiÞed through
the WA data linkage system. Counts were adjusted to reßect the estimate the
total number of cases in the population. Prevalent EMR was used as the main
disease-speciÞc parameter for modelling disease duration. YLD by age and
sex were estimated from the output parameters.

Results: Prevalent EMR increased steeply with age.The 1900 Þrst-ever 28-
day stroke survivors in WA (2000) had average durations that varied between
35.8 (females 15Ð24 years) and 3.4 years (males 85+ years).Total discounted
stroke disability burden was estimated at 4510 YLD.

Conclusion: This is the Þrst report of age- and gender-speciÞc prevalent
EMR and their application for estimating YLD. Plausible all-of-State inci-
dence estimates were obtained. YLD data reßect a higher disability compo-
nent of total stroke burden than has previously been estimated.

ESTIMATING DISABILITY WEIGHTS FOR STROKE IN AUSTRALIA

Judith Katzenellenbogen1, Stephen Begg2, Craig Anderson3, Theo Vos2,
James Semmens1, James Codde4

1Centre for Health Services Research, School of Population Health, Uni-
versity of Western Australia, WA, Australia; 2Centre for Burden of
Disease and Cost Effectiveness, School of Population Health, Univer-
sity of Queensland, QLD, Australia; 3The George Institute, Royal Prince
Alfred Hospital, NSW, Australia; 4Health Department of Western 
Australian, WA, Australia

Background: Disability weights (DW), integral to estimating disease
burden according to Years Lost to Disability, use health valuation methods
and have values of 0 (Ôfull healthÕ) and 1 (ÔdeathÕ). DW for stroke consistent
with the Global Burden of Disease Project have not been established for 
Australia, and other DW studies have not taken account of pre-stroke 
disability.

Aims: To  estimate Australian DW for stroke, adjusting for pre-stroke 
disability.

Methods: Empirical disability data collected in the Perth Community
Stroke Study of 1989Ð90 were mapped to the six dimensions and three-level
ordinal scoring of the EuroQol5+ Framework. Each dimension was estimated
from measures taken at baseline (pre-stroke), and for 4 and 12 month sur-
vivors. Post-stroke dimensions were adjusted to reßect only changes from pre-
morbid function. A multiplicative regression model predicted DW on the
basis of the proÞle of adjusted dimension scores for each individual.

Results: For all ages combined, mean adjusted DW were higher at 4 months
(0.38) than 12 months (0.31). Stroke-related disability increased with age,
with some differences by sex.

Discussion: In this novel method of establishing stroke-related DW, the
non-fatal burden comprised a higher proportion of total stroke burden 
than has previously been estimated, even with adjustment for pre-stroke 
disability.
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ENRICHED HOUSING AFTER STROKE STIMULATES THE EXPRESSION

OF GENES RELATED TO NERVOUS SYSTEM DEVELOPMENT

Michelle F Anderson1, Karina Aprico1,2, Mila Komitova1, 
Carina Mallard1, Sheila Engdahl1, Jonas Faijerson1, Michael Nilsson1,
Peter S Eriksson1

1Institute for Neuroscience and Physiology, Göteborg University,
Sweden; 2Department of Anatomy and Physiology, La Trobe Univer-
sity, VIC, Australia

Enriched housing stimulates recovery following stroke in rodents. Compar-
isons between animals housed in standard versus enriched environments after
stroke may reveal genes that mediate regeneration.

Aims: To  investigate the impact of enriched housing on gene expression in
the hippocampus after stroke.

Methods: Following middle cerebral artery occlusion (MCAO) or sham
surgery, rats were assigned to either a standard or enriched cage. Gene
expression was analysed using Affymetrix Rat Expression Set 230 and data
analysis performed with Genesifter after RMA normalisation (n = 4/group).
T tests were performed on logged data followed by Benjamini and Hochberg
correction and biological signiÞcance was determined using Z score analysis
(>2).

Results: When sham and MCAO rats were compared at 3 days, 580 genes
were signiÞcantly changed but there were no differences between the stan-
dard and enriched groups. In contrast, after 14 days, 1595 gene transcripts
were altered between rats housed in enriched and standard environments fol-
lowing MCAO. Z score analysis revealed that enriched housing induced
changes in genes involved in nervous system development, particularly genes
regulating neurogenesis (Z = 3.41) and axonogenesis (Z = 5.05).

Conclusion: Enriched housing alters many genes involved in nervous
system development.These genes are likely to contribute to improved regen-
eration following stroke.

ENOS G894T (GLU298ASP VARIANT) POLYMORPHISM AND ASSOCI-

ATION WITH ISCHAEMIC STROKE RISK – A META-ANALYSIS

Jane Maguire, Chris Levi, John Attia, Jonathan Sturm

Neurosciences Department, Gosford Hospital, Northern Sydney
Central Coast Health Service, NSW, Australia

Background: Twin and family studies suggest a strong genetic contribution
towards ischaemic stroke (IS) risk. Endothelial nitric oxide synthase gener-
ates nitric oxide which is integral to vascular homeostasis. Several polymor-
phisms of eNOS have been identiÞed.

A recent meta-analysis of eNOS polymorphisms in IHD demonstrated
individuals homozygous for Asp298 and intron 4 alpha were more suscepti-
ble to atherosclerosis (OR 1.31, 95% CI 1.13Ð1.51).

Aim: To  evaluate the evidence for eNOS polymorphisms as genetic risk
factors in IS.

Methods: Electronic databases Medline, Embase and National Library of
Medicine database, Entrez Gene were searched up until July 2006 for all
studies evaluating the candidate gene eNOS polymorphisms and ischaemic
stroke in humans. All languages were initially searched but only English lan-
guage studies were included. Secondary references of all identiÞed studies
were searched for any additional studies. Pooled odds ratios with 95% con-
Þdence intervals from random and Þxed effects models were calculated.

Results: We identiÞed 5 association studies that examine G894T or
Glu298Asp (a variant) of which 2 showed a positive association between
homozygousity of the G allele Glu298Asp polymorphism and risk of IS.

Discussion: The inßuence of eNOS polymorphisms on IS remains 
uncertain.

Conclusion: We present summary data from the meta-analysis of the avail-
able studies.

S100B CORRELATES NEGATIVELY WITH BLOOD PRESSURE EARLY

AFTER ACUTE STROKE

C Beer1, IB Puddey1, G Hankey1, D Blacker2

1University of Western Australia, WA, Australia; 2Sir Charles Gairdner
Hospital, WA, Australia

Background: Early anti-hypertensive treatment may be safe and have ben-
eÞcial neuroprotective effects in patients with acute ischaemic stroke. [1]

Aims: To  determine the correlation between ambulatory blood pressure and
cerebral injury in patients with acute ischaemic stroke.

Methods: Blood concentrations of S100B (a peptide derived from astro-
cytes and a marker of brain injury) and 24 hour ambulatory blood pressure
were measured at baseline and day 30 after acute ischaemic stroke in 34
patients.

Results: Baseline S100B concentration correlated negatively with baseline
mean systolic blood pressure (SpearmanÕs correlation coefÞcient −0.398, 2
tailed p = 0.020) and mean diastolic blood pressure (r = −0.484, p = 0.004).
Day 30 S100B was not signiÞcantly correlated with day 30 mean systolic (r
= 0.374, p = 0.114) or mean diastolic blood pressure (r = −0.242, p = 0.318).
S100B concentration correlated positively with mean heart rate at both base-
line (r = 0.508, p = 0.010) and day 30 (r = 0.543, p = 0.016).

Conclusion: The inverse correlation between blood pressure and S100B at
baseline suggests that lowering blood pressure may increase brain injury in
the acute phase following ischaemic stroke. However, reverse causality cannot
be excluded: greater brain injury may be associated with lower blood pres-
sures. The positive correlation between heart rate and S100B may be due to
tachycardia accompanying more severe brain injury.

Reference
1. Schrader J, Luders S, Kulschewski A, Berger J, Zidek W,Treib J, Einhaupl

K, Diener HC, Dominiak P. The ACCESS Study: Evaluation of Acute
Candesartan Cilexetil Therapy in Stroke Survivors. Stroke 2003,
34(7):1699Ð1703.

PERSISTING HYPERDENSE ARTERY SIGN, ASPECTS SCORE AND

RISK OF DEVELOPING MASS EFFECT: ANALYSIS FROM THE FIRST 389

PATIENTS IN IST-3

R Lindley1, A Kobayashi2, J Wardlaw3, P Sandercock3, S Lewis3

1The University of Sydney, Australia; 2Medical University of Warsaw,
Poland; 3University of Edinburgh, UK on behalf of the Heart Founda-
tion Australian IST-3 Collaborative Group

Aims: Our hypothesis was that current Computerised Tomography (CT)
imaging could provide new data on the progression of CT signs for patients
treated in a thrombolysis trial.

Methods: IST-3 is an open randomised trial of recombinant tissue plas-
minogen activator for patients with acute ischaemic stroke treated within 6
hours of stroke onset. Detailed blinded analysis of preÐpost randomisation
CT images included the recording of any hyperdense artery sign (HAS),
oedema and ASPECTS score.

Results: 152/389 (39%) of patients had HAS on initial CT. In 88/152
(58%) it was still visible on follow-up CT. Patients with persisting HAS were
more likely to have ventricular effacement and a lower ASPECTS score on
follow-up CT compared to patients in whom it disappeared, mean 3.4 and
5.0 respectively (p < 0.05). In 16% of patients, the HAS had disappeared on
follow-up scanning.

Conclusion: This Þrst cohort of IST-3 subjects have a large proportion of
severe strokes, yet there is evidence that the HAS resolves in an important
proportion (treatment and control groups combined). Resolution of HAS is
associated with better CT outcome. This study illustrates the potential of
modern CT imaging analysis in acute stroke trials, and provides an interest-
ing signal of treatment efÞcacy.

© 2007 Royal Australasian College of Physicians A7
Internal Medicine Journal 2007; 37 (Suppl. 1): A1–A25
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A DIGITAL MAP OF PCA INFARCTS ASSOCIATED WITH PCA TRUNK

AND BRANCH OCCLUSION

Ashley Fong1, Thanh G Phan1, Geoffrey Donnan2, David C Reutens1

1Monash Medical Centre, VIC, Australia; 2National Stroke Research
Institute, VIC, Australia

Background and Aim: Knowledge of the topographic distribution of
infarcts of the posterior cerebral artery (PCA) may give insight into the limits
of the arterial territory and infarct mechanism and may inßuence the deci-
sion to use thrombolytic therapy. We describe the creation of a digital atlas
of PCA infarction associated with PCA branch and trunk occlusion (DA-
PCA) using MR techniques.

Method: The infarcts were manually segmented on T2-weighted MR
images,>24 hours after stroke onset.The images were linearly registered into
a common stereotaxic coordinate space. The segmented images were aver-
aged to yield the probability of involvement by infarction at each voxel. Com-
parisons were made with existing maps of the PCA territory.

Results: Twenty-eight patients of median age 63 years (range: 21Ð86 years)
were studied. On the DAPCA, the highest frequency of infarction was within
the medial temporal lobe.The mean and maximal PCA infarct volumes were
53.3 cm3 and 147.1 cm3 respectively. Comparison with published maps
showed that there was a lower variability in the anterior and medial bound-
ary of the PCA territory compared to its posterior and lateral counterpart.

Conclusion: We have created a DA-PCA using MR imaging techniques.
This approach may be useful to establish the distribution of the cerebral arte-
rial territories and the borderzones between them with greater certainty.

RADIOLOGICAL FEATURES OF CHILDHOOD POSTERIOR STROKE – 

A PROSPECTIVE STUDY

Sanjay Prabhu1, Mark Mackay2, Lee Coleman1

1Department of Radiology, Royal Children’s Hospital, VIC, Australia;
2Department of Neurology, Royal Children’s Hospital, VIC, Australia

Aims: To  describe radiological features of posterior circulation arterial
ischemic stroke in children.

Methods: Case ascertainment was through the RCH childhood stroke-
thrombophilia registry. 22 children (1 mthÐ16 yrs) with posterior circulation
strokes were identiÞed from 2002Ð2006. Infarcts were divided into proximal,
middle and distal posterior circulation segments utilising a topographical
classiÞcation system. Vascular abnormalities were deÞned by MRA and cor-
related with conventional angiography in 12 cases.

Results: 15 patients had exclusively posterior circulation strokes, 7 had con-
comitant anterior circulation involvement. 9 had single and 13 bilateral or
multiple infarcts. Proximal segments of the posterior circulation were
involved in 2 children, middle in 5, distal in 13 and multiple segments in 2
children. 19 children had MR angiography (MRA) performed, 10 were
abnormal, 6 had stenoses and 4 had occlusion. 12 underwent conventional
angiography; this correlated with MRA in 10 cases. Follow-up imaging in 17
cases revealed new infarcts in 7 (41%), progressive vascular abnormalities in
5, stable appearances in 3 and improvement in 2 children.

Conclusion: Childhood posterior circulation strokes most commonly
involve distal segment, large-medium sized vessels. Recurrent strokes are
common. Steno-occlusive arteriopathies are the most commonly identiÞed
aetiology. Differences to adult posterior circulation stroke are highlighted.

EVALUATION OF A MULTIDISCIPLINARY CIRCUIT GROUP IN AN

ACUTE STROKE UNIT

Kate Zanker, Nicole Prideaux

ANCER (Acute Neurological Care and Elderly Rehabilitation) Unit,
Flinders Medical Centre, Adelaide, SA, Australia

Background: The National Stroke Foundation guidelines recommend that
rehabilitation should be structured to provide as much practice of exercise
therapy as possible within the Þrst six months after stroke. Research has
shown that patients do not tend to exercise unless supervised and that
patients on stroke units spend less than optimal amounts of time participat-
ing in activity (1,2). There is also evidence that exercise provided in a group
circuit format is useful in the post-acute setting (3), but has not yet been
evaluated in the acute setting.

Aims: To  evaluate a recently established multidisciplinary exercise circuit
group for:

¥ appropriateness in the acute care setting
¥ increase in therapy time for participants
¥ patient satisfaction.

Methods: This study is a prospective cohort trial. Outcome measures
include therapy time, qualitative data from interviews with patients and group
attendance data (including reasons for absence).

Results: Preliminary results will be reported including the feasibility of
running the group in the acute care setting. PatientÕs feedback will indicate
their therapy preferences and provide suggestions to improve the group from
a consumer perspective.

Discussion: Circuit groups should be considered in the acute care setting
as a form of early therapy/intervention.

References
1. Ada, L., Mackey, F., Heard, R. & Adams, R. (1999) Stroke rehabilitation:

does the therapy area provide a physical challenge? Australian Journal of
Physiotherapy 45:33Ð8.

2. Mackey, F., Ada, L., Heard, R. & Adams, R. (1996) Stroke rehabilitation:
are highly structured units more conducive to physical activity than less
structured units? Archives of Physical Medicine and Rehabilitation
77:1066Ð70.

3. Blennerhassett, J. & Dite, W. (2004) Additional task-related practice
improves mobility and upper limb function early after stroke: a ran-
domised control trial. Australian Journal of Physiotherapy 50:219Ð44.

ARE LEVELS OF PHYSICAL ACTIVITY CHANGING IN ACUTE STROKE

UNITS?

J Collier1, H Dewey1,3, A Thrift1, G Donnan1, J Bernhardt1,3

1National Stroke Research Institute, Heidelberg West, VIC, Australia;
2Physiotherapy Department, La Trobe University, Bundoora, VIC, 
Australia; 3Department of Neurology, Austin Health, Heidelberg West,
VIC, Australia

Background: In 2001Ð02, we found that 58 stroke patients spent >50% of
the day resting in bed and only 13% of the day engaged in activity likely to
aid their physical recovery. We investigated whether levels of patient activity
have changed in response to guidelines advocating early rehabilitation and
hospital participation in A Very Early Rehabilitation Trial (AVERT).

Methods: During 2004Ð05, behavioural mapping was repeated to deter-
mine activity levels of acute stroke patients. All patients <14 days post stroke
were eligible (AVERT patients excluded).Ten-minute observations were con-
ducted between 0800 to 1700 over one day with patient activity documented.
Stepwise binomial logistic regression was used to assess differences in activ-
ity between time periods (2001Ð02, 2004Ð05) controlling for differences in
patient characteristics.

Results: 53 patients (mean age 74.7 years, 49% male) were recruited at
Austin Health and St.VincentÕs Hospital, Melbourne. Patients spent 65% of
the day resting in bed and 9% of the day in standing/walking activities. No
statistical differences between time periods was found (bed: OR = 1.004,
p = 0.608; walk: OR = 0.980, p = 0.159).

Conclusions: There has been no change in the level of physical activity of
stroke patients since the introduction of acute stroke guidelines and conduct
of an acute rehabilitation trial.
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A VERY EARLY REHABILITATION TRIAL (AVERT): PHASE II SAFETY

AND FEASIBILITY RESULTS

J Bernhardt1,2, H Dewey1,4,5, J Collier1, R Lindley3, A Thrift1, G Donnan1,4,5

1National Stroke Research Institute, Heidelberg West, VIC, Australia;
2Physiotherapy Department, La Trobe University, Bundoora, VIC, 
Australia; 3Discipline of Medicine, University of Sydney, Westmead
Hospital, NSW, Australia; 4Department of Neurology, Austin Health,
Heidelberg West, VIC, Australia; 5Department of Medicine, University
of Melbourne, VIC, Australia

Background: Early mobilisation may be important in effective stroke unit
care. We tested the hypothesis that very early mobilisation (VEM) was safe
and feasible.

Methods: Design: Single-blind, randomised controlled trial. We recruited
patients admitted within 24 hours of conÞrmed stroke. Those with severe
premorbid comorbidities were excluded. Patients were randomised to VEM
or standard care (SC).VEM, provided by a nurse/physiotherapist team, com-
menced at day 0 and continued for 14 days or until discharge (if sooner). A
blinded assessor conducted assessments at day 7 and 14, and at 3 months.
Primary safety outcome: Death at 3 months. Main feasibility outcome: Total
ÔdoseÕ (minutes of mobilisation) delivered.

Results: 71 patients were recruited from two metropolitan centres. Their
mean age was 74.7 years, 53% were male, 87% infarcts, 58% admitted with
NIHSS > 7. More patients in the VEM group died (8/38 VEM versus 3/33
SC). The risk difference was 12% (95% CI −47% to 28%), but this was not
statistically signiÞcant and was in the expected range.Total mobilisation dose
in the VEM group was 1.88 times SC, delivered over fewer days (6 days VEM
versus 7 days SC).

Conclusion: VEM appears safe and feasible. A phase III trial to test efÞ-
cacy has commenced.

A TIA PATHWAY SAFELY REDUCES ACUTE HOSPITAL ADMISSIONS

(RESULTS OF HOSPITAL AUDIT)

Helen Psihogios, Thanh Phan

Emergency Department, Casey Hospital and Neurology Unit, Monash
Medical Centre, Melbourne, VIC, Australia

Background: TIA has a high risk of recurrence in the Þrst 90 days with the
highest risk in the Þrst week. However, it is not known whether patients pre-
senting with TIA should be managed on an inpatient or outpatient basis.We
introduced a structured TIA pathway that aims to manage TIA patients on
an outpatient basis while at the same time identify individuals who require
urgent intervention (symptomatic carotid stenosis and atrial Þbrillation).

Objective: To  determine if a structured TIA pathway can be implemented
safely.

Method: Retrospective audit of all patients presenting with TIA between
June 2004 and June 2005 who were managed according to the TIA pathway.
ABCD risk scores were measured for each patient.

Results: There were 176 patients who met entry criteria. Only one outpa-
tient had a stroke in the 3-month follow-up period (0.8%), however there
were 5 strokes overall (4%).There was a 15.3% hospital admission rate. Nine
patients underwent carotid endarterectomy. Stroke mimics occurred in 61
patients (35%) with 6 having an ABCD score of 5 or more (9.8%).

Conclusions: The TIA pathway is safe. It reduces the rate of acute hospi-
tal admission without increasing the risk of early recurrent stroke. There is a
high incidence of stroke mimics, and application of the ABCD score does
not distinguish between TIA and non-TIA diagnoses.

A HISTORY OF CORONARY CARE UNITS: ARE THERE LESSONS FOR

STROKE?

CE Storey

Department of Neurology, Royal North Shore Hospital, NSW, Australia

Aims: Coronary care units, Þrst instituted in the 1960s, revolutionised the
management of acute myocardial infarction. The aim of this study is to
examine the processes involved in this revolutionary change in medical man-
agement by reviewing the contemporary literature of this period and from
reßective views of the main players.

Methods: A search of the literature was undertaken to identify the major
papers that reviewed the contemporary coronary care experience between
1960Ð1970. In addition a literature review identiÞed papers that were written
in future years that reßected upon personal experiences of those involved in
setting up coronary care units during this period.

Results: This review identiÞed a sequential process by which coronary care
units were instituted in hospitals throughout the world.The initial concerns,
the processes by which a huge change in medical practice was achieved and
the lessons learnt during this transitional period can be traced and will be
presented.

Conclusion: The introduction of coronary care units not only led to
massive improvements in the management of patients with myocardial infarc-
tion but also changed the practice of cardiology. A review of how these
changes came about, from a historical perspective, shows that there were
many similarities with the processes that we now face with the concept of
specialised stroke care.

POOR OUTCOMES IN ACUTE ISCHAEMIC STROKE PATIENTS WITH

MILD OR RAPIDLY IMPROVING SYMPTOMS

Hans Tu, Kelly Coughlan, Janet E Bray, Chris Bladin

Eastern Melbourne Neurosciences, Box Hill Hospital, Monash Univer-
sity, VIC, Australia

Background: Mild or rapidly improving symptoms have been considered
relative contraindications to intravenous thrombolysis (IVT) in stroke
patients because of perceived excellent prognosis. However, there is increas-
ing evidence that these patients have poor outcomes. We aim to evaluate the
outcome in acute ischaemic stroke patients excluded from IVT due solely to
mild (National Institute of Health Stroke Scale (NIHSS) ≤ 4) or rapidly
improving symptoms.

Methods: We analysed data collected from March 2003 to May 2006 in the
Box Hill Hospital prospective Acute Stroke Thrombolysis Registry.The Reg-
istry records information of patients with acute ischaemic stroke presenting
within 3 hours of stroke onset.

Results: Sixty-six patients were excluded from IVT solely due to mild (n =
33) or rapidly improving symptoms (n = 33). At discharge 6% died (4/66),
33% (22/66) required inpatient rehabilitation and 36% (24/66) had a mod-
iÞed Rankin score (mRS) of ≥3. Patients (n = 14) with ≥4-point improve-
ment in NIHSS have signiÞcantly worse outcome compared with the
remainder of the cohort (n = 52). In this subgroup, at discharge 64% (vs
33% p = 0.032) either died or required inpatient rehabilitation, 64% had a
mRS ≥ 3 (vs 29% p = 0.014) and at 3 months 71% either died or had a
further vascular event (vs 16% p = 0.007).

Conclusion: A substantial proportion of patients excluded from IVT
because of mild or rapidly improving symptoms either died or were unable
to be discharged home. Further data on IVT in this group of patients is
needed to evaluate whether its use improves outcome.

© 2007 Royal Australasian College of Physicians A9
Internal Medicine Journal 2007; 37 (Suppl. 1): A1–A25
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HYPOTHERMIA IS INEFFECTIVE 6–12 HOURS AFTER ONSET OF

SEVERE ISCHAEMIC STROKE

Brian Chambers

Austin Health, VIC, Australia

Induced hypothermia reduces mortality and brain damage in patients with
cardiac arrest and may beneÞt patients with stroke. We present our initial
experience in patients with acute severe ischaemic stroke.

Patients were treated with an infusion of ice-cold ßuids followed by surface
cooling (ice packs or Medivance Arctic Sun) to lower the core temperature
to 33 degrees. Hypothermia was maintained for 48 hours and followed by
gradual rewarming.

Five patients were treated (3 females and 2 males, age range 67Ð81 years).
All had large hemispheric ischaemic strokes. The NIHSS prior to treatment
ranged from 19 to 30. The delay from time of stroke onset to initiation of
cooling varied from 6 hours 30 minutes to 11 hours 50 minutes.The outcome
in these patients was poor, with 4 of the 5 patients dying in hospital.

Based on this initial unfavourable experience, recruitment was suspended.
The protocol was revised to include only patients presenting within 6 hours
of onset, with NIH Stroke Score >12 (non-dominant) or >14 (dominant). In
addition, patients who receive alteplase but fail to improve by the comple-
tion of the alteplase infusion, may be included.

INTERACT (INTENSIVE BLOOD PRESSURE REDUCTION IN ACUTE

CEREBRAL HAEMORRHAGE TRIAL): PROGRESS REPORT

Craig Anderson1, Lewis Morgenstern2, Huang Yining3, Wang Jiguag4,
Bruce Neal1, John Chalmers1, for the INTERACT Investigators
1The George Institute for International Health, University of Sydney,
NSW, Australia; 2Stroke Program, Department of Neurology, Univer-
sity of Michigan Medical School, USA; 3Department of Neurology,
Peking University First Hospital, China; 4Shanghai Institute of Hyper-
tension, Ruijin Hospital, China

Background: Elevated blood pressure (BP) is common and predicts
adverse outcomes in intracerebral haemorrhage (ICH), but the beneÞts of
early BP lowering are uncertain.

Aims: An open randomised trial of a management policy of early intensive,
titratable, BP lowering compared with current guideline BP management in
ICH.

Methods: Patients with ICH ( ≤6 hrs onset) and high systolic BP (150Ð220
mmHg), without indication/contraindication to BP lowering, are eligible.
Active group has BP lowering to systolic BP goal (≤140 mmHg) within 1 hr
and maintained for 7 days (or death/discharge). Controls receive AHA guide-
line BP management.

Results: To  date, 160 of 400 patients in the Vanguard phase have been
enrolled from 40 sites in China, Australia/New Zealand, Korea, and the
United States, representing about one quarter of screened ICH patients.
Main reasons for exclusion: outside time window (40%); low GCS (15%);
low BP (10%); refusal (6%); early surgery (5%); dementia (5%); no moni-
toring available (4%); and recent stroke (4%). Achieved BP and group dif-
ferences in 40 patients (av. age 65 yrs) indicate early BP lowering is feasible
and without treatment-related SAEs.

Discussion: Early BP lowering is feasible in the context of a large scale clin-
ical trial to provide reliable evidence.

FUNCTIONAL POTENTIAL IN CHRONIC STROKE PATIENTS DEPENDS

ON CORTICOSPINAL TRACT INTEGRITY

Cathy M Stinear1, P Alan Barber2, Peter Smale1, James P Coxon1,
Melanie K Fleming1, Winston D Byblow1

1Human Motor Control Laboratory, University of Auckland, New
Zealand; 2Department of Medicine, University of Auckland, New
Zealand

Aims: Deciding whether stroke patients have reached their full potential for
recovery is difÞcult. We aimed to determine if the combination of transcra-
nial magnetic stimulation (TMS) and diffusion tensor MRI (DTI) could
predict an individualÕs capacity for functional improvement after stroke.

Methods: Patients with upper limb weakness more than 6 months after
stroke underwent a 30-day program of motor practice. TMS was used to
determine the presence of motor evoked responses (MEPs) in the weak upper
limb. DTI was used to assess the structural integrity of the corticospinal
tracts (CST) in the internal capsules, as measured by the fractional
anisotropy (FA) ratio.

Results: Twenty-one patients [15 men, mean 56 (SD 12) years] were
studied.The presence of MEPs and FA ratio predicted baseline clinical score
(R2 = 0.70, p < 0.001). Patients with MEPs improved after motor practice
up to 3 years after stroke (p = 0.02). Patients without MEPs had reduced
functional improvement with increasing CST disruption in the internal cap-
sules (p = 0.01), and no improvement with FA ratios > 0.25.

Conclusions: This is the Þrst study to demonstrate the complementary
nature of TMS and MRI techniques in predicting functional potential in
chronic stroke. An algorithm is proposed for individualised rehabilitation
strategies, based on TMS and DTI Þndings.

ESTABLISHMENT OF THE MELBOURNE ROYAL CHILDREN’S HOSPI-

TAL CHILD STROKE UNIT: PRINCIPLE AND PROCESS

Chris Barnes1, Anne Gordon2, Paul Monagle1, Vicki Anderson3, 
James Rice4, Rod Hunt5, Lee Coleman6, Mike Ditchfield6, 
Andrew Kornberg7, Mark Mackay7

1Department of Haematology, Royal Children’s Hospital, VIC, Australia;
2Department of Occupational Therapy, Royal Children’s Hospital, VIC,
Australia; 3Department of Psychology, Royal Children’s Hospital, 
VIC, Australia; 4Department of Rehabilitation, Royal Children’s Hospi-
tal, VIC, Australia; 5Department of Neonatology, Royal Children’s Hos-
pital, VIC, Australia; 6Department of Radiology, Royal Children’s
Hospital, VIC, Australia; 7Department of Neurology, Royal Children’s
Hospital, VIC, Australia

Background: Stroke units improve outcome in adults. Childhood stroke is
more common than brain tumours and is among the top ten causes of death
but systematic coordinated care is just being initiated.

Aim: To  describe development of the Þrst paediatric stroke unit in Australia.

Methods: We describe the process for developing a coordinated approach
to stroke management in a tertiary paediatric hospital.

Results: The concept of a Stroke Unit began in 2002 with the establish-
ment of a Stroke/Thrombophilia registry. Core medical and allied health
stakeholder groups were identiÞed in 2005 through hospital stroke forums.
Standardised radiological, diagnostic and treatment protocols were devel-
oped. Clinical nurse/research coordinators were appointed. The community
was engaged through consumer forums, resulting in formation of a Child-
hood Stroke Support Network and production of an information booklet
ÔStroke in KidsÕ. Collaborative links were established with the International
Paediatric Stroke Study Group.

112 children have been recruited over the past 31/2 years to a prospective
registry, collecting epidemiological data on the incidence, treatment and out-
comes of childhood stroke.

Conclusions: The RCH paediatric stroke service is an example of success-
ful multidisciplinary collaboration to improve care of children affected by
stroke. This program is generalisable to other Australian tertiary paediatric
centres.
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TIA SHIFTING GEAR: SHOULD TIA PATIENTS STILL DRIVE?

Bronwyn Jenkins, Sue Zweck, Wendy Chandran, Susan Day, 
Catherine Storey

Royal North Shore Hospital and Royal Ryde Rehabilitation Centre,
Sydney, NSW, Australia

Background: The deÞnition and implications of a transient ischaemic
attack (TIA) is still evolving. Australian driving guidelines allow patients after
a single TIA to continue driving.

Aims: Are there shifts in our knowledge of TIA that should alter the driving
restrictions? Amongst this group, are there features deÞning sub-populations
of increased risk for driving? Should our advice to patients with TIA change
accordingly?

Methods: A literature review of TIA including risk of recurrent stroke, risk
of seizures and any functional impairment was conducted. 100 consecutive
TIA presentations were reviewed to ascertain the number of patients that
were subsequently diagnosed with stroke on diffusion-weighted imaging
(DWI). Current Australian and international driving guidelines were 
compared.

Results: The literature review showed that the risk of recurrent stroke is
high after a TIA and cognitive or functional impairment can be under recog-
nised. Stroke on DWI indicates a sub-group at further increased risk and
occurred in 52% of our TIA patient sample. Assessing Þtness to drive is
complex and should include off road and on road expert assessments.

Discussion: Strategies to improve stroke team awareness, patient informa-
tion provision and further assessment are discussed. Currently in Australia,
only patients with recurrent TIAs are restricted from driving, but there is 
evidence to suggest that the driving risk after a single TIA should also be
reconsidered.

TURNING GUIDELINES INTO PRACTICE: WHERE ARE WE AT?

Kelvin Hill, Erin Lalor

National Stroke Foundation

Background: The National Stroke Foundation (NSF) is the leading organ-
ising for development and maintenance of national clinical guidelines for
stroke care. Guideline development is an intensive and rigorous process
however it is well understood that developing and updating these resources
is only the Þrst step in improving the quality of stroke services in Australia.
Evidence based guidelines require evidence based implementation in order
to achieve continual improvements.

Aims: This presentation aims to:

¥ present an update of the evidence for implementation strategies for 
clinical guidelines

¥ map current and future activities to the evidence.

Results: Current knowledge suggests no one strategy is completely effective
and hence a multifactorial strategy should be considered. Current and
planned activities will be described and linked to the evidence for such 
strategies.

Conclusion/Discussion: Implementation of clinical guidelines requires a
multidimensional approach. Current and activities are in line with evidence
however further work is needed to expand the potential beneÞts of evidence
based care.

NSW STROKE WORKFORCE SURVEY

Susan Day, Bronwyn Jenkins, Catherine Storey on behalf of Greater
Metropolitan Clinical Taskforce (GMCT) Workforce Working Party

Northern Sydney Health Stroke Network, Sydney, NSW, Australia

Background: Stroke units have been shown to improve outcomes and one
of the main reason purported is the multidisciplinary team care. With the
ongoing development of pre-existing and new stroke units, acceptable stafÞng
levels should be deÞned.

Aims: To  establish current stafÞng levels across all NSW stroke units and
hospitals with more than 100 stroke admissions per year. To review current
literature and international recommendations. To provide guidelines of
minimum stafÞng levels for current and future stroke services.

Methods: A survey was sent to the Directors of all hospitals with greater
than 100 stroke admissions per year. The questionnaire reviewed current
stafÞng for medical, nursing and allied health disciplines and expected future
trends.

Results: There was a 100% response rate of 39 hospitals included in the
analysis (21 stroke units, 11 general hospital and 7 stroke rehabilitation
units). The study found large variations in stafÞng levels across services and
future expected stafÞng limitations were also identiÞed.

Conclusion: Minimum stafÞng ratios for stroke units and stroke rehabili-
tation units were calculated (based on the median current stafÞng levels from
this survey, UK stafÞng levels, Australasian Faculty of Rehabilitation Medi-
cine, and Society of Hospital Pharmacists of Australia guidelines). These
guidelines have been reviewed and accepted by GMCT Network members.

A FIVE-YEAR REVIEW OF COMPLICATION RATES IN STROKE

PATIENTS IN THE REHABILITATION SETTING

Carol Connolly, Roger Renton, John Estell, Friedbert Kohler

Braeside Hospital, NSW, Australia

Aim: The purpose of this review was to better understand the incidence,
types and sequelae of complications of stroke patients arising while in the
rehabilitation unit.

Method: All stroke patients who were admitted to the Braeside Rehabilita-
tion Unit between the 1/01/97 and 31/12/02 were identiÞed. The medical
records of the patients were reviewed to determine the incidence and nature
of complications, arising during the admission. These rates were analysed,
compared and trended over the Þve-year period. Complications speciÞcally
targeted included falls, constipation, urinary tract infections, deep venous
thromboses, pneumonia, pressure ulcers and depression.

Results: In the Þve years there were a total of 661 patients identiÞed, the
yearly group size ranging from 102 to 119. The average ages of the patients
were between 67 and 70, with an average length of stay between 28 and 35
days.The total complication rate per patient varied between 2.2 in 1997 and
1.3 in 2001. The speciÞc Þgures for the targeted complications will be 
presented.

Discussion: Over the Þve years there was a trend of decreasing complica-
tions. In the same time period the dependency of the patients increased as
reßected by lower admission FIM scores.

© 2007 Royal Australasian College of Physicians A11
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SUBJECTIVE COMPLAINTS OF DEPRESSION: A COMPARISON OF

STROKE AND AMPUTEE PATIENTS

LM Jenkins1, DG Andrewes1, T Hale2, F Khan2, N Coetzee1

1The Department of Psychology, The University of Melbourne, VIC,
Australia; 2The Department of Rehabilitation, The Royal Melbourne
Hospital, The Royal Park Campus, VIC, Australia

Background: Depression is a common condition following stroke and
amputation, and has been found to undermine rehabilitation.

Aims: This study aimed to identify factors which contribute to depression
according to the patientsÕ self-report.

Methods: Twenty-seven stroke patients, and a comparison group of 28
amputee patients sampled from a rehabilitation centre completed the Hos-
pital Anxiety and Depression Scale, the General Health Questionnaire-28,
and the Emotional and Social Dysfunction Questionnaire (ESDQ). Partners
of patients also completed the observer-rated ESDQ. In addition, the Sub-
jective Depression Questionnaire (SDQ) was developed to investigate the
roles of various perceived deÞcits in the development of depression, such as
Cognitive and Physical functioning.

Results: Stroke patients scored higher than amputee patients on all mea-
sures. A stepwise regression using the scales of the SDQ to predict a Com-
bined Depression score found that for the stroke group, the Cognitive Difficulties
and the Emotional Dysfunction scales signiÞcantly predicted depression,R2 =
0.68. For the amputee group, the Relationships scale was the only scale to
enter the model, R2 = 0.41.

Conclusion: This study identiÞes issues which subjectively contribute to
depression in stroke and amputee patients. This knowledge can be used 
to develop therapeutic interventions, which for stroke patients in parti-
cular, should target the morbid reaction to cognitive deterioration and 
emotionalism.

SENSE (STUDY OF THE EFFECTIVENESS OF NEUROREHABILITATION

ON SENSATION AFTER STROKE): A RANDOMISED CONTROLLED

TRIAL

Leeanne Carey

National Stroke Research Institute, VIC, Australia

Aim: To  establish the evidence required to recommend the introduction of
a new, clinically focused sensory retraining program that employs procedures
designed to facilitate transfer of training effects.

Methods: A single-blind, randomised controlled trial that employs between
group and within subject experimental controls is being conducted. Fifty par-
ticipants with impaired sensation who meet selection criteria have been
recruited. Texture discrimination, limb position sense and tactual object
recognition were trained in clinical and home environments. Sensory capac-
ity and hand function outcomes were measured using standardised, func-
tionally oriented measures.

Results: Positive changes were identiÞed following Generalised Somatosen-
sory Discrimination Training. Our preliminary analyses indicate that
improvements were greater compared to exposure alone between groups or
within individuals for most measures of sensory capacity. Improvements were
clinically signiÞcant and maintained at 6-week follow-up. Patients with
varying side of lesion, severity of sensory impairment, age and interval post-
stroke were able to beneÞt from training.

Conclusion: Observed improvements in hand sensation and function
support the use of this training approach by therapists in rehabilitation and
community settings, once dose and scheduling parameters are optimised.

TEMPORAL STROKE ONSET PATTERN IN PATIENTS WITH OBSTRUC-

TIVE SLEEP APNOEA: RESULTS OF THE AUCKLAND REGIONAL COM-

MUNITY STROKE (ARCOS) STUDY

Peng Bin1,2, Kristie Carter1,3, Craig Anderson1,3 for the ARCOS Group
1The George Institute for International Health, University of Sydney,
NSW, Australia; 2Peking Union Hospital, China; 3Clinical Trials Research
Unit, University of Auckland, New Zealand

Background: Obstructive sleep apnoea (OSA) increases risks of stroke and
other cardiovascular (CV) events by various mechanisms. Evidence indicates
that sudden cardiac death occurs most commonly during sleep than awake
in OSA, suggesting a strong mechanistic association with severe noctural
hypoxaemia.

Aims: To  determine if there are differential temporal stroke onset patterns
between patients with and without OSA.

Methods: The ARCOS study, a population-based stroke incidence study in
Auckland, NZ during 2002Ð03, included details of onset time, characteris-
tics and pre-morbid history of OSA, snoring, and daytime drowsiness
(deÞned by the Epworth Sleepiness Scale [ESS]) in Þrst-ever strokes (n =
1423). OSA was deÞned by a history of OSA, or habitual (daily) snoring and
>10 ESS score.

Results: There were 47 (7.5%) cases of ÔprobableÕ OSA in 627 Þrst-ever
ischaemic strokes with deÞnite stroke onset times. Cases with and without
OSA showed similar temporal onset times (max. 0600Ð1200) and propor-
tions during sleep. However, OSA cases were signiÞcantly more often Ônon-
European/NZÕ, Ôoverweight or obeseÕ, and had histories of hypertension,
hypercholesterolaemia, or diabetes.

Discussion: Chronic exposures to OSA and co-morbid CV risk factors,
rather than associated acute adverse effects, appear key to increasing the risk
of ischaemic stroke.

CIRCADIAN VARIATION IN ASYMPTOMATIC CAROTID 

MICROEMBOLISM

A Abbott, J Merican, G Donnan, B Chambers

National Stroke Research Institute, VIC, Australia

Purpose: To  test inßuence of time of day on detection of transcranial
Doppler (TCD) embolic signals (ES) ipsilateral to asymptomatic severe
carotid stenosis.

Methods: Subjects, chosen from the Asymptomatic Carotid Stenosis
Embolus Detection Study cohort, had asymptomatic 60Ð99% carotid steno-
sis. Half were ES-positive and half ES-negative after approximately 1Ð6 six-
monthly sixty-minute TCD studies. Each underwent two 12-hour bilateral
TCD studies separated by 24 hours. Differences in ES detection rates were
sought using the Wilcoxon signed-rank test for matched pairs.

Results: 10 subjects (8 male, mean age 77 years) with 11 asymptomatic
severely stenotic (study) arteries were monitored. Over 24 hours 5/11 study
arteries were ES-positive (range 2Ð29 ES/artery, 58 total ES). The remain-
ing six study arteries, and all contralateral arteries, were ES-negative. Mean
ES detection rates among the 11 study arteries were highest from
0600Ðmidday (0.56/hour [SD 1.08]) and middayÐ1800 (0.37/hour [SD
0.72]) and lowest from 1800Ðmidnight (0.06/hour [SD 0.21]) before begin-
ning to rise again from midnightÐ0600 (0.15/hour [SD 0.24]). Rates differed
signiÞcantly between the period approximating the Þrst half of the Ôworking-
dayÕ (0600Ðmidday) and both ̀ after-hoursÕ periods (1800Ðmidnight and mid-
nightÐ0600, P = 0.047).

Conclusions: This is evidence for a circadian distribution in asymptomatic
carotid microembolism corresponding with timing of ischaemic stroke onset.
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BARRIERS TO THE USE OF WARFARIN IN NONVALVULAR ATRIAL 

FIBRILLATION

Melina Gattellari1,2, John Worthington2, Nicholas Zwar3, 
Sandy Middleton4

1School of Public Health and Community Medicine, University of New
South Wales, NSW, Australia; 2Sydney South West Area Health
Service, NSW, Australia; 3General Practice Unit, University of New
South Wales, NSW, Australia; 4Australian Catholic University National,
NSW, Australia

Background: Optimising the management of NVAF is proving difÞcult and
the potential to reduce stroke risk is yet to be fully realised. Barriers to using
anticoagulants need to be addressed.

Aims: To  describe GP management of NVAF and barriers to the use of 
warfarin.

Methods: Representative survey of Australian GPs.
b: Of the 593 GP participants (response = 64.3%), 46.2% reported the

experience of an ischaemic stroke in their NVAF patients without anticoag-
ulation. When asked to select treatment for a hypothetical NVAF patient at
ÔhighÕ risk of stroke, 71.0% appropriately selected warfarin. In the presence
of a minor falls risk, 45.4% of GPs selected warfarin. Only 28.8% would
anticoagulate the patient at high risk of stroke with a history of recurrent
nosebleeds and 16.9% would anti-coagulate such a patient with a treated
peptic ulcer bleed. 37.9% agreed that Ôit is hard to decide whether the ben-
eÞts of warfarin outweigh the risksÕ, while only 54.3% agreed they fully
understood their patientsÕ views on both the beneÞts and risks of warfarin.

Conclusion: Any strategy to improve the evidence based management of
NVAF must address the excessive concerns clinicians have about anticoagu-
lation. We need to reduce anxiety about Ôacts of commissionÕ in the man-
agement of NVAF.

THE STOP-STROKE TRIAL PROTOCOL: SUPPORTING TREATMENT

DECISIONS TO OPTIMISE THE PREVENTION OF STROKE

Melina Gattellari1, John Worthington, Nicholas Zwar, Dominic Leung,
James van Gelder, Obioha Ukoumunne, Craig Anderson
1School of Public Health and Community Medicine, University of 
New South Wales and Sydney South West Area Health Service, NSW,
Australia

Background: Warfarin reduces stroke risk associated with non-valvular
atrial Þbrillation (NVAF) yet is underutilised. Wider use of warfarin is advo-
cated to reduce the risk of mortality and disability.

Aims: We have funding to: 1) develop an innovative intervention (Stop-
Stroke) to optimise General PractitionersÕ (GPs) management of NVAF; 2)
evaluate Stop-Stroke using a rigorous, clustered RCT; 3) determine the incre-
mental cost per life year saved due to Stop-Stroke.

Methods: Random allocation of 110 GPs from across Australia to control
or the Stop-Stroke intervention. Stop-Stroke will comprise patient identiÞca-
tion and recall, management plans, peer coaching, specialist support and
decision tools. Data will be collected from over 2500 patients.

Primary Outcome: The proportion of patients with NVAF over 65 who
are on ÔappropriateÕ antithrombotic treatment (judged against standardised
criteria) will be compared. ÔAppropriate treatmentÕ will be determined using
standardised medical record audits and blinded expert review.

Results and Analysis: Outcomes will be compared, adjusting for clustered
randomisation. Analysis will be by intention to treat.

Implications: There is no proven implementation strategy for enhancing
the prevention of stroke in patients with NVAF. If effective, Stop-Stroke will
bridge evidenceÐpractice gaps in managing NVAF and reduce the risk of
stroke and disability in the Australian community.

STROKE RECURRENCE IS ASSOCIATED WITH DEMENTIA AND

GLOBAL COGNITIVE DECLINE TWO YEARS AFTER FIRST-EVER

STROKE

Velandai Srikanth1,2,3, Stephen Quinn3, Geoffrey Donnan1, Michael
Saling4, Amanda Thrift1

1National Stroke Research Institute, VIC, Australia; 2Department of
Medicine, Monash Medical Centre, Monash University, VIC, Australia;
3Menzies Research Institute, TAS, Australia; 4Department of Psychol-
ogy, University of Melbourne, VIC, Australia

Background: There are few data on long-term cognitive outcome after
Þrst-ever stroke and none from population-based samples.

Aims: To  study rates of cognitive change and factors associated with inci-
dent dementia 2 years after Þrst-ever stroke.

Methods: A population-based cohort of incident Þrst-ever stroke cases (n
= 99, mean age 69.9 years) and an age- and sex-matched comparison group
(nonstrokes, n = 99) were followed over two years using 3 serial examina-
tions. Rates of cognitive change were compared using repeated measures
analyses. Factors associated with incident dementia were determined using
multinomial logistic regression.

Results: SigniÞcant stroke × time interactions were present for all cognitive
domains, with stroke cases showing greater rate of decline compared with
nonstrokes. SigniÞcantly greater global cognitive decline was observed in
cases of stroke with recurrence, but not among those without recurrence.
Stroke with recurrence (p = 0.02), age (p = 0.004) and baseline cognitive
impairment (p < 0.001) were independently associated with incident demen-
tia at 2 years.

Conclusion: Recurrent stroke contributes importantly to global cognitive
decline and dementia after Þrst-ever stroke. Secondary stroke prevention will
be important in ameliorating dementia related to stroke.

STROKE AND COGNITIVE DECLINE IN CARDIAC SURGERY

PA Barber, S Hach, P Milsom, L Ross, AF Merry, LJ Tippett

The Departments of Neurology and Cardiothoracic Surgery, Auckland
City Hospital, and the Departments of Psychology and Anaesthesiol-
ogy, University of Auckland, New Zealand

Aims: Coronary artery bypass grafting is associated with fatal brain injury
(2%), stroke (1Ð7%), ischemic brain lesions on imaging studies (30%) and
cognitive decline (40Ð80%). Our aim was to determine the frequency of these
endpoints in patients with cardiac valve surgery.

Methods: Twenty patients [11 men, mean age 64 (SD 12) years] had neu-
rological and magnetic resonance imaging studies 24 hours before, and again
at 72 hours and 6 weeks after, elective cardiac valve surgery. Neuropsycho-
logical testing was performed pre-operatively and at 6 weeks.

Results: Two of 20 (10%) patients had peri-operative strokes. Ten of 19
(53%) with post-operative imaging had new ischemic lesions: range 1Ð17
lesions, each <1 cm3 diameter except in 3 patients with large conßuent
ischemic regions. Thirteen of 18 (72%) patients with post-operative testing
had signiÞcant cognitive declines in at least one domain (range 1Ð4), includ-
ing all those with new ischemic lesions (p = 0.029).

Conclusion: Ischemic brain injury is common in cardiac valve surgery: 20%
of the patients have stroke, half have new ischemic lesions on imaging, all of
whom have measurable cognitive decline, which is not previously described.
Cardiac surgery may be a useful model of human stroke in late phase IIB
trials of putative neuroprotective therapies.

© 2007 Royal Australasian College of Physicians A13
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THE IMPACT OF AMBULANCE PRACTICE ON ACUTE STROKE CARE

Ian Mosley, Marcus Nicol, Geoffrey Donnan, Helen Dewey

National Stroke Research Institute, VIC, Australia

Background and Purpose: Much effort has been made to organise the
process of in-hospital stroke care yet few patients are treated with alteplase.
We hypothesised that ambulance call taker decisions and paramedic practice
inßuenced the speed of prehospital and Emergency Department care of acute
stroke patients.

Methods: For 6 months in 2004, all ambulance transported stroke or 
TIA patients arriving from a geographically deÞned region in Melbourne
(Australia) to one of three hospital emergency departments were assessed.
Ambulance records and hospital medical records were analysed.

Results: 198 patients were included in the study. 142 tapes of the call for
ambulance assistance were available for review. 187 Ambulance Patient Care
Records were complete and available for analysis. Ambulance response times
were signiÞcantly reduced when calls were identiÞed as code 1 (lights and
sirens) (p < 0.001). Paramedics documented the problem as stroke in 75%
of cases. Hospitals were pre-notiÞed in 23% of cases and this halved the
median hospital door to doctor time.

Conclusions: Calls allocated a Ôlights and sirensÕ response were signiÞcantly
associated with reduced pre-hospital times. Paramedic stroke recognition and
hospital pre-notiÞcation were associated with reduced pre-hospital and in-
hospital delays, increasing the number of patients eligible for acute stroke
treatment.

A PROSPECTIVE AUDIT OF ADMISSIONS TO THE STROKE UNIT OF A

TERTIARY REFERRAL HOSPITAL IN WESTERN SYDNEY

J Ip, G Liew, R Lindley

Stroke Unit, Departments of Geriatric Medicine and Neurology, West-
mead Hospital, The University of Sydney, NSW, Australia

Aims: To  describe the characteristics of patients admitted to our Stroke
Unit, and to identify factors associated with delays in presentation and in
Emergency Department (ED) following stroke.

Methods: We prospectively studied all patients using a structured ques-
tionnaire. ÔEarly presentersÕ (EPs) arrived in ED within six hours of symptom
onset. Descriptive and chi-square statistics were used.

Results: Our preliminary analyses over 2 months included 52 patients (25
males, average age 72 years).Twenty-Þve patients (48%) were EPs (21 arrived
within three hours). Average delays for Þrst medical assessment (Medical
delay) and CT were 1.3 hours and 4.3 hours respectively. On average patients
stayed in ED for 7.6 hours. EPs were more likely to live at home (96% vs
74%, p = 0.03), present with focal weakness (72% vs 44%, p = 0.04), call
000 following symptom onset (p = 0.05), be given more urgent triage cate-
gories (p = 0.04), have shorter Medical delay (0.7 vs 1.8 hours, p = 0.03),
and receive diagnoses of TIA or non-stroke (p = 0.04). Late presenters were
statistically more likely to be born outside Australia (52% vs 24%), be 
non-English speaking (41% vs 16%) and have consulted their General 
Practitioners.

Conclusion: People of non-English speaking background delay presenta-
tion to hospital after stroke.Thrombolysis programs must address this factor.

THE BORDERZONE OF THE DIGITAL MAPS OF THE MIDDLE CERE-

BRAL ARTERY INFARCT AND POSTERIOR CEREBRAL ARTERY

Ashley Fong,1 Thanh G Phan1, Geoffrey Donnan2, David C Reutens1

1Monash Medical Centre, VIC, Australia; 2National Stroke Research
Institute, VIC, Australia

Background and Purpose: Infarcts which straddle the territory of the
major cerebral arteries (external borderzone) have been proposed to be a
consequent of hemodynamic mechanisms. Currently, the region at the con-
ßuence of the major arterial territory has classically been labelled as exter-
nal borderzone. However, the stereotactic locations of the external
borderzone between the MCA and PCA territory is unknown. Comparison
of the distribution of the two arterial territories provides insight into the loca-
tion of the external borderzone and may clarify the deÞnition of ÔborderzoneÕ
infarction.

Methods: In 56 patients, infarcts resulting from occlusion of the MCA or
PCA trunk or branches were manually segmented from T2-weighted MR
images and linearly registered in to a common stereotaxic coordinate space.
Voxels with probabilities exceeding the minimum probability (ie the
maximum extent of the infarct territory) and mean probability comprised
the mean infarct territory. The mean and maximal borders between the two
arterial territories was deÞned and compared with existing descriptions of
the external borderzone.

Results: When the mean DA-PCA and DA-MCA maps were used the two
arterial territories overlapped at the posterior limb of the internal capsule
(volume 1.5 ml). The overlapped infarct volume increased to 66.1 ml when
the maximal DA-PCA and DA-MCA were used. In this setting, the two maps
overlapped in the posterior limb of the internal capsule, optic radiation, and
inferior temporal and occipital inferior gyri.

Our borderzone does not encompass the previously described locations
such as the angular gyrus and superior parietal lobule.

Conclusion: We have digitally mapped the location of the border between
the MCA and PCA infarct territories. Our study demonstrates that the pre-
viously described location of the external borderzone requires revision. This
may have clinical implications when considering the mechanism of infarcts
found in speciÞc locations.

PREDICTORS OF EARLY CARDIAC MORTALITY AND MORBIDITY

AFTER ACUTE ISCHAEMIC STROKE

Jane Prosser1, Lachlan MacGregor1, Hans-Christof Diener2, 
Lees Kennedy3, Stephen Davis1

1Royal Melbourne Hospital, VIC, Australia; 2Department of Neurology,
University of Duisburg-Essen, Germany; 3Western Infirmary, UK

Aims: 3Ð5% of acute ischaemic stroke patients die within the Þrst three
months from cardiac causes. This may reßect prevalent cardiac disease,
cardiac dysfunction related to the acute stress response, or both. Delineation
of a high-risk group could facilitate prevention strategies. We sought to
develop a predictive model of cardiac adverse events after stroke using demo-
graphic and clinical variables.

Methods: We used patient data from the Virtual International Stroke Trial
Archive. Survival analysis was used to describe the temporal proÞle of cardiac
events after stroke. Prognostic determinants were assessed with multivariable
logistic regression, and a risk score was derived from the key predictor 
variables.

Results: Of 846 ischemic stroke patients, 36 (4.2%) died from cardiac
causes and 161 (19.0%) suffered at least one serious cardiac adverse event.
Factors most predictive of cardiac events were heart failure (OR 1.93, p <
0.001), diabetes (OR 2.11, p < 0.001) creatinine >115µmol/L (OR 1.77, p
= 0.008), severe stroke (OR 1.98, p = 0.001) and a high risk ECG (OR 1.93,
p = 0.001). Risk of events ranged from 7% (no risk factors) to 75% (5 risk
factors).

Conclusion: Serious cardiac events are common in the acute period after
stroke. Patients at highest risk are identiÞable and may beneÞt from more
aggressive strategies to improve survival.
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A RANDOMISED TRIAL OF WRIST AND HAND SPLINTING TO

PREVENT CONTRACTURE FOLLOWING STROKE

Natasha Lannin

The University of Sydney, Rehabilitation Studies Unit, NSW, Australia

Background: Splints are commonly applied to the wrist and hand to
prevent and treat contracture after stroke. There have been few randomised
trials of this intervention.

Aim: To  determine whether wearing a hand splint reduces wrist contrac-
ture in adults with hemiplegia after stroke.

Method: 63 adults were randomly assigned to one of the three groups within
8 weeks of stroke. One group wore splints overnight which positioned the
wrist in maximal extension, a second group wore splints overnight which
positioned the wrist in neutral, and a third group did not wear splints. Sec-
ondary outcomes were upper limb function, spasticity and disability.

Results: Neither splint appreciably increased range of wrist extension. After
four weeks the effect of neutral wrist splinting was to increase wrist extensi-
bility by a mean of 1.4 degrees (95% CI −5.4 to 8.2 degrees), and splinting
the wrist in extension reduced wrist extensibility by a mean of 1.3 degrees
(95% CI −4.9 to 2.4 degrees) compared to controls. There were no signiÞ-
cant differences between groups on secondary outcomes.

Conclusion: Splinting of the wrist and hand in the Þrst eight weeks after
stroke does not prevent or reverse contracture.

PERSISTING POST STROKE DEPRESSION: EXPLORING THE EXPERI-

ENCE OF COMMUNITY DWELLING STROKE SURVIVORS USING

MIXED METHODOLOGY

Jennifer White, Lynette Mackenzie, Parker Magin, Michael Pollack,
Christopher Levi, John Attia, Jonathan Sturm

Hunter Stroke Service, NSW, Australia

Background: Emotional changes, such as post stroke depression (PSD), are
common following stroke impacting on rehabilitation gains and long-term
outcomes. PSD often goes undiagnosed and untreated (Anderson et al,
2006).

Methods:
Quantitative: A retrospective cohort study (3 cohorts) evaluated psychoso-
cial functioning of stroke survivorsÕ at 1, 3 and 5 years post stroke. Each
cohort comprised of 30 participants (n = 90). Outcome was assessed with
measures of clinical outcome, physical function and social support.
Qualitative: Phenomenological inquiry was undertaken with 4 participants
from each cohort (n = 12), using semi-structured interviews and thematic
analysis.

Results:

Quantitative: The majority of participants in each cohort were independent
(63%, 74%, 73% [MRS ≤ 2]). Stroke Impact Scale results indicated that per-
ceived recovery was 70%. Emotion was the lowest scoring domain across the
3 cohorts.
Qualitative: Data identiÞed a common cycle characterised by feelings of
dependency, role loss, reduced self-efÞcacy and social isolation that exacer-
bated psychological morbidity. Findings still existed at 5 years. Positive
coping strategies facilitated acceptance and adjustment.

Discussion: Use of qualitative methodology highlights the extent of PSD
symptomatology. PSD was maintained over time despite reasonable physical
and cognitive recovery.This study reinforces the persistence of PSD over time
and raises implications regarding the management of stroke survivors.

Reference
Anderson CS, Hackett ML, House AO. (2006). Interventions for preventing

depression after stroke. The Cochrane Library; 1: (CD003689).

OVERCOMING BARRIERS: A RETURN TO THE WORKFORCE POST

STROKE

Marion Walker

University of Nottingham, UK

The opportunity to work in paid employment is an important component of
a fulÞlling life. The beneÞts of going to work are many, often complex and
frequently personal. It is therefore not difÞcult to understand why a return
to the workforce following stroke is a primary goal for many of our patients.

In England alone, more than 10,000 individuals of working age have a
stroke each year. The economic burden is huge both in terms of lost pro-
ductivity and personal income.This presentation will address four aspects of
this often neglected area of stroke care.

The Þrst part will identify the barriers and enablers to returning to work,
as documented in the recent literature. Factors inßuencing successful reem-
ployment include internal factors, external factors, governmental factors and
employment practice. Each will be discussed in turn.

The second part of this presentation will give an overview of a recent study
on returning to work following stroke. This is the largest study on this topic
to be conducted in the UK to date and is being led by the charity Different
Strokes (www.differentstrokes.co.uk). The study comprises four areas: focus
groups, postal questionnaire, interviews with patients and carers, and inter-
views with employers.

The third part of this presentation will review the current UK Govern-
ment perspective on returning to work after a period of poor health.The ini-
tiative ÔPathways to WorkÕ will be discussed, highlighting its successes and
limitations.

The Þnal part will look at the need for further research in this area for a
stroke population. Randomised controlled trials evaluating the health and
economic beneÞts of case managed vocational rehabilitation are now urgently
required.

STEM CELL TREATMENT – HYPE OR HOPE?

Simon Koblar

Queen Elizabeth Hospital, SA, Australia

Stem cell therapy is very topical and controversial issue. I will present a broad
overview of the two types of stem cells Ð embryonic and adult. There have
been more than a dozen publications using various stem cell populations to
treat a rat model of stroke. There is evidence of functional beneÞt but the
underlying mechanism is unknown. I will explore this aspect as it is funda-
mental to the future strategy of stem cell therapy in stroke. Finally, I will
discuss a novel stem cell population derived from human teeth and their
potential to generate neurons in our laboratory.

ALLIED HEALTH IN 2010 – FUTURE DIRECTIONS

Susan Hillier1, Erin Godecke2

1University of South Australia, SA, Australia; 2Royal Perth Hospital,
WA, Australia

This paper will provide an overview of projected speech pathology services
in stroke in the next 5 years. It will look at the scope of current Australian
practice in Stroke services and will discuss identiÞed gaps in this service. It
will then propose an ÔidealÕ for service provision as we plan future services
in line with the development of the Comprehensive Stroke Unit model in
Western Australia.
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Cheyne and Stokes, two Dublin physicians, Þrst described an association
between stroke and central sleep apnea in the early 19th century. Recently it
has become apparent that obstructive breathing is far more common in stroke
victims than is central sleep apnea. It is biologically plausible that obstruc-
tive sleep apnea (OSA) because of desaturations and sudden blood pressure
surges, plus associated endothelial damage, increased hemostasis and
reduced cerebral autoregulation could lead to an increased incidence of
stroke. Epidemiological studies in the 1980s and 90s found that snoring was
a risk factor for stroke, although the association weakened after adjusting for
confounders. Subsequently, a number of studies have shown that as many as
60% of stroke victims have polysomnographic evidence of obstructive sleep
apnea in the Þrst weeks after an ischaemic stroke. The severity of OSA
appears to be related to the extent of acute neurological damage and to
decrease in ensuing months raising the possibility that OSA is a consequence
of stroke rather than a cause. A recent observational study in over 1000 sleep
clinic patients followed for 3.4 years found that OSA was an independent
risk factor for stroke or all-cause death. The composite end point precluded
any Þrm conclusion regarding stroke per se.Thus, while there is a strong sus-
picion that sleep apnea may predispose to ischaemic stroke it is not possible
to conclude with certainty regarding the direction of association. There is
some evidence that OSA may adversely affect post-stroke outcome but again
deÞnitive proof is lacking.These questions will only be resolved by large-scale
randomised controlled trials of OSA treatment in suitable populations.


