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not associated with permanent cerebral
infarction.8 Different organisations have
slightly different definitions of TIA,
depending on the duration of symptoms
and confirmation of absence of
infarction, see box 1, p24.

There are also slight differences in the
definition of stroke, see box 2, p24.
Regardless of the definition, the key
aspects for a diagnosis of stroke are the
nature of progression of symptoms 
(i.e. rapid) and duration of symptoms
(i.e. persistence of symptoms beyond 
24 hours) with or without radiological
evidence of brain tissue damage.  

RISK FACTORS
Identifying and modifying risk factors is
key in stroke prevention. A recent study
found that 90% of strokes (ischaemic
and haemorrhagic) worldwide were
attributable to ten modifiable risk
factors. The most important of these
was hypertension. Others included
smoking, diabetes mellitus, lack of
physical activity, diet, psychosocial
stress (combined measure of general
stress at home and in the workplace)
and depression, abdominal obesity,
excess alcohol and cardiac causes.9

What are the
management
strategies?

What are the
presenting
symptoms?

STROKE AND TRANSIENT
ISCHAEMIC ATTACK (TIA)
ARE COMMON AND CAUSE
SIGNIFICANT MORBIDITY

and mortality. 
A first ever TIA affects approximately

50 people per 100,000 per year in the
UK.1 Around 15% of people who have a
first stroke have had a preceding TIA.
Assessing patients and instituting
treatment quickly represents a golden
opportunity to prevent a potentially
disabling stroke.2,3

In the UK, at least 100,000 people
have an acute stroke each year and
there are more than 1.2 million stroke
survivors.4 Stroke is the fifth major cause
of death and disability in the UK.5
Improved stroke survival and a growing
ageing population means the number of
stroke survivors is likely to rise.6

Worldwide, in 2016, there were
greater rates of stroke in men between
the ages of 55 and 75 years but women
and men had similar incidences below
the age of 55 and above the age of 75.7

TIAs are brief episodes of normally
focal neurological dysfunction 
(< 24 hours) resulting from focal cerebral
ischaemia of presumed vascular cause

» Around a third of TIAs and strokes are
of undetermined cause.10

DIAGNOSIS
Rapid recognition of symptoms and
timely diagnosis is important for both
TIA and stroke. This will help guide
investigations and initial early
management to minimise the risk of a
future stroke and also maximise the
potential to recanalise blocked arteries.
Stroke treatments such as thrombolysis
and thrombectomy offer the most
benefit within a short and defined
timeframe.11,12

A validated tool, such as FAST (Face
Arm Speech Time to call 999) may be
used to screen people with sudden
onset of neurological symptoms.
However, the FAST test may miss some
patients with a TIA/stroke, particularly
when it occurs in the posterior
circulation.13

If TIA/stroke is suspected even if the
FAST test is negative, urgent action is
required with referral to, and review by,
specialist services.

The prevalence of conditions that
mimic stroke further adds to the
challenge of diagnosis.14 Cognitive
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How should
diagnosis 
be confirmed?

FIGURE 1
Diffusion weighted
MRI brain showing
left middle cerebral
artery acute infarct
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Table 2

Clinical symptoms which suggest
lower probability of a stroke/TIA

•Unconsciousness without
vertebrobasilar symptoms 
•Tonic and/or clonic activity 
•Prolonged march of symptoms
over several areas of the body 
•Scintillating scotoma 
•March of a sensory deficit 
•Vertigo, dizziness or wooziness
alone 
•Dysphagia alone 
•Dysarthria alone 
•Diplopia alone 
• Incontinence of bowel or bladder 
•Loss of vision associated with
alteration of level of consciousness 
•Focal symptoms associated with
migraine 
•Confusion or amnesia alone 
•Drop attacks alone 

Box 2

Definitions of stroke

WHO
In 1978, the WHO defined stroke as a clinical syndrome consisting of rapidly developing clinical
signs of focal (or global in case of coma) disturbance of cerebral function lasting > 24 hours or
leading to death with no apparent cause other than of vascular origin15

ICD-11
Recently, ICD-11 classified the term ‘stroke’ into four categories:15
Cerebral ischaemic stroke: Acute focal neurological dysfunction caused by focal infarction at
single or multiple sites of the brain or retina. The evidence of this acute infarction may come
either from symptom duration > 24 hours or neuroimaging/other techniques in the clinically
relevant area 
Intracerebral haemorrhage: Acute neurological dysfunction caused by haemorrhage within the
brain parenchyma or in the ventricular system. This includes non-traumatic haemorrhage only
Subarachnoid haemorrhage: Acute neurological dysfunction caused by subarachnoid
haemorrhage
Stroke not known if ischaemic or haemorrhagic: Acute focal neurological dysfunction lasting 
> 24 hours (or leads to death in < 24 hours), but subtype of stroke (ischaemic or haemorrhagic)
has not been determined by neuroimaging or other techniques

Table 1

Clinical symptoms of transient ischaemic attack  based on vascular territory

Carotid

Dysarthria, weakness, paralysis, 
clumsiness of one or more extremity 
and or face

Loss of vision in one eye or, rarely, 
one field of vision (homonymous 
hemianopsia)

Numbness or paraesthesia involving the left or 
right upper and/or lower extremity and/or face 

Aphasia

impairment and recall bias make
diagnosis of TIA and stroke challenging.
Certain clinical features, listed in table 2,
below, make a diagnosis of TIA/stroke
less probable. Knowing the exact time of
onset, the presence of definite focal
symptoms and neurological signs, being
able to lateralise signs to the left or right
side of the brain and being able to
determine a clinical stroke sub-
classification increasesthe probability
that the event is a stroke.18

All patients with suspected TIA should
be assessed by a stroke specialist before
a decision on brain imaging is made.19
For those with clinically definite TIAs, the
use of diffusion weighted imaging (DWI)
MRI is debatable. Between 15 and 30%
of patients with a clinically definite TIA
have a DWI-positive lesion (i.e. an acute
ischaemic lesion) on MRI. The five-year
risk for these patients is 10-15% and for
DWI-negative patients 5-10%. MRI
scanning of all TIAs is difficult to achieve
and unlikely to be cost effective.8,20

For those cases where there is
diagnostic uncertainty, imaging (either
CT or MRI) may be helpful. This is done
largely to exclude an alternative
diagnosis (e.g. a space occupying
lesion). Where imaging cannot be
undertaken within seven days of
symptoms, MRI with appropriate blood
sensitive sequences is the preferred
means of excluding haemorrhage.19

The utility of other CT modalities 
(CT angiogram, CT perfusion) has not
been studied extensively in patients with
TIAs. Systematic reports of a multimodal

Vertebrobasilar

Weakness, paralysis, or clumsiness of any
combination of upper and lower extremities and
face, left and/or right

Loss of vision in one or both homonymous visual
fields

Loss of feeling, numbness, or paraesthesia
involving the left, right, or both sides  

Loss of balance, vertigo, unsteadiness or
disequilibrium, diplopia, dysphagia, or dysarthria
are characteristic and often occur with other
neurological deficits

Box 1

Definitions of transient ischaemic attack based on symptoms and duration

•The WHO defines transient ischaemic attack (TIA) based on duration only15

• ICD-1116 and the American Heart Association8 define TIA based on both duration and evidence of ‘no
infarction’ clinically and on imaging 

•The National Institute of Neurological Disorders and Stroke criteria,17 which are widely used, define
TIA based on clinical symptoms (which vary according to vascular territory involved, see table 1, below)
and duration (defined as episodes of neurological dysfunction commonly lasting from 2 to 15 minutes
but occasionally lasting as long as a day) with the absence of symptoms suggestive of an alternative
diagnosis, see table 2, below17
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MANAGEMENT OF STROKE
Patients with stroke should be admitted
immediately to hospital, ideally to an
acute stroke unit, to receive specialist
care.1 This will involve a multidisciplinary
team (stroke physicians, specialist nurses,
physiotherapists, occupational therapists,
speech and language therapists, dietitians
and other specialists as required). 

Patients should be scanned (CT or
MRI brain) as soon as possible and
immediately in some circumstances. 

Thrombolysis
Patients presenting with an ischaemic
stroke within 4.5 hours from symptom
onset should be considered for
intravenous thrombolysis (the current
medication of choice in the UK is
alteplase) and this should be delivered
as quickly as possible, aiming for a door
to needle time < 30 minutes.1 

Mechanical thrombectomy
Mechanical thrombectomy is indicated
for patients who have had an ischaemic
stroke secondary to a large artery
occlusion in the anterior circulation
within 6 hours of onset (or more if
advanced imaging is used) in addition to
thrombolysis and occasionally in
posterior circulation stroke.25

Decompressive hemicraniectomy
Patients should be referred to
neurosurgery within 24 hours of stroke
onset and considered for decompressive
hemicraniectomy within 48 hours if they
have a middle cerebral artery (MCA)
infarct, see figure 1, p23, producing
malignant MCA syndrome with reduced
consciousness from increased
intracranial pressure. However, early
discussion with the patient and/or their
family about acceptable outcomes is
recommended.1

Other treatments
Aspirin (300 mg daily) is used following
ischaemic stroke switching to
clopidogrel after 2 weeks or on hospital
discharge. In addition, patients with
minor stroke (NIHSS < 4), should be
treated with aspirin and clopidogrel for
21 days32,33 Anticoagulants should be
considered in patients who are in AF.1,19

INTRACEREBRAL HAEMORRHAGE 
In patients with a diagnosis of
intracerebral haemorrhage, treatment
should aim to return clotting levels to
normal as soon as possible with reversal
agents, vitamin K and prothrombin
complex concentrate depending on the
cause. BP control is important in this
group of patients aiming for a target

CT approach for evaluation of patients
with TIA alone are lacking.21

In contrast to TIAs, the role of brain
imaging in acute stroke is more clearly
defined. 

In the context of thrombolysis, an
urgent CT is required to exclude a bleed
if the patient is eligible for thrombolysis
within 4.5 hours of symptom onset.11

For mechanical thrombectomy, a CT
angiography is also performed to assess
emergent large vessel occlusion and
leptomeningeal collateral status.22,23

There is ongoing debate about whether
CT perfusion should be part of  a
standard imaging protocol.24

For patients with unknown time of
symptom onset25,26 MRI to look for the
presence of a visible ischaemic lesion on
DWI combined with the absence of 
a clearly visible hyperintense signal in 
the same region on fluid-attenuated
inversion recovery may allow
thrombolysis.27

Other investigations for patients
presenting with TIA or stroke include
blood tests e.g. full blood count, blood
glucose, lipid profile and a coagulation
screen looking for other rarer causes of
stroke such as thrombophilia. 

An ECG is done routinely to assess
cardiac rhythm. Other cardiac
investigations such as prolonged cardiac
monitoring may be indicated in those
with a cortical stroke or TIA where
arrhythmia may be a cause.28 A bubble
contrast echocardiogram may be
indicated where a patent foramen ovale
is suspected29 and a transthoracic echo
for detection of a thrombus or mass,
poor left ventricular function and other
structural abnormalities.30 However, the
yield of these investigations can be low
and therefore investigation plans should
be individualised.30

INITIAL MANAGEMENT 
OF SUSPECTED TIA
NICE guidance19 recommends that
patients with suspected TIA should be
referred immediately for specialist
assessment and investigation, to be seen
within 24 hours of onset of symptoms.

If patients with suspected TIA have a
bleeding disorder or are taking an
anticoagulant, they should be
immediately admitted to hospital
(preferably an acute stroke unit) for
urgent assessment and imaging to
exclude haemorrhage.31  For patients
who present with a TIA or a minor stroke,
stroke prevention medication should be
initiated without delay.32

Antiplatelet therapy
Aspirin (300 mg daily) is the treatment

of choice and should be offered
immediately to all patients who are
suspected of having had a TIA in the
emergency department or community,
provided they do not have any
contraindications.1,19 Clopidogrel can be
used as an alternative if the patient 
is allergic or intolerant to aspirin. 
A proton pump inhibitor can be offered
wherever suitable.19 Once the diagnosis
of TIA has been confirmed, clopidogrel
(75 mg daily) should replace aspirin
immediately and be continued as 
long-term prevention. In patients with a
high-risk TIA (ABCD2 score > 4), aspirin
plus clopidogrel for a duration of 21 days
has been shown to reduce further
ischaemic events.32,33

Cholesterol lowering therapy
High-dose statin therapy is recommended
in all patients unless contraindicated for
long-term secondary prevention.1 When
high-dose statin therapy is not tolerated
or suitable, other alternative statins at
the maximum tolerated dose can be
considered.1

Antihypertensive therapy
Blood pressure (BP) should be
monitored regularly and treated on
initial assessment with a target of
130/80 mmHg.1 

Most patients under 55 should be
started on an angiotensin converting
enzyme inhibitor (ACEi) or an angiotensin
II receptor blocker (ARB).1 For those
aged 55 and over, or patients of African
or Caribbean origin of any age, the
antihypertensive medication of choice
should be a thiazide-like diuretic or
calcium channel blocker. An ACEi or ARB
can be added if target BP is not achieved.1

Anticoagulation
Anticoagulation should be offered early
to patients with a TIA and atrial
fibrillation (AF) although there is debate
about the timing of initiation following
ischaemic stroke. Novel oral anticoagulants
which inhibit factor Xa offer a number of
advantages.1

Carotid endarterectomy
Patients with a TIA or a non-disabling
carotid artery stroke should be
considered for carotid revascularisation
(carotid endarterectomy) if the
symptomatic carotid artery has a
NASCET stenosis > 50%. The decision to
offer intervention should be based on
individual risk estimates taking gender,
age, duration from symptom onset,
patient preference and plaque
ulceration into account. Risk based
calculators can be used to aid decisions.1 »
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systolic BP of 130-140 mmHg to be
achieved within 1 hour of treatment
initiation.1

MONITORING AND FOLLOW-UP
Patients who have suffered a TIA or
ischaemic stroke should have their
medications reviewed, before discharge
from hospital, and in the community.1
Secondary prevention is key. Patients
should be encouraged to lead a healthy
lifestyle by eating a balanced diet,
maintaining a healthy weight, drinking
alcohol responsibly (not more than 
14 units per week), not smoking and
aiming to be physically active every day. 

All patients who have had a TIA or
stroke should be considered for review
in a multidisciplinary Life after Stroke
clinic to address any areas of unmet
clinical need and rehabilitation. Patients
may be referred following the acute
event or from primary care.

Competing interests: None
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In the UK, at least 100,000 people have an acute stroke 
each year and there are more than 1.2 million stroke
survivors. A first ever transient ischaemic attack (TIA)
affects approximately 50 people per 100,000 per year in
the UK and around 15% of people who have a first stroke
have had a preceding TIA. Assessing patients and
instituting treatment quickly represents a golden
opportunity to prevent a potentially disabling stroke. TIAs
are brief episodes of neurological dysfunction resulting
from focal cerebral ischaemia not associated with
permanent cerebral infarction.

A validated tool, such as the FAST (Face Arm Speech Time
to call 999) test may be used to screen people with sudden
onset of neurological symptoms. However, the FAST test
may miss some patients with a TIA/stroke, particularly
when it occurs in the posterior circulation. If TIA/stroke is
suspected even if the FAST test is negative, urgent action is
required with referral to, and review by, specialist services.

Patients with a suspected TIA should be referred 
immediately for specialist assessment and investigation, to
be seen within 24 hours of onset of symptoms. Patients
with a suspected stroke should be admitted immediately
to hospital, ideally to an acute stroke unit. Patients with a
suspected TIA who have a bleeding disorder or are taking
an anticoagulant should also be admitted to an acute
stroke unit as haemorrhage must be excluded.

For those with a clinically definite TIA, the use of diffusion
weighted MRI is debatable. However, where there is
diagnostic uncertainty, imaging (either MRI or CT) may be
helpful, mainly to exclude an alternative diagnosis such as
a space occupying lesion. For those with a suspected
stroke, an urgent CT scan is required to exclude a bleed if
the patient is eligible for thrombolysis within 4.5 hours of
symptom onset. Other investigations for patients
presenting with TIA or stroke should include: full blood
count, blood glucose, lipid profile and a coagulation
screen. An ECG is done routinely to assess cardiac rhythm. 

Aspirin (300 mg daily) should be offered to all patients
who are suspected of having had a TIA in the emergency
department or community, and started immediately,
provided there are no contraindications. Once the
diagnosis of TIA has been confirmed, clopidogrel (75 mg
daily) should be substituted for aspirin as long-term
secondary prevention. Unless contraindicated, high-dose
statin therapy is recommended in all patients for long-term
secondary prevention. Patients presenting with an
ischaemic stroke within 4.5 hours of symptom onset
should be considered for intravenous thrombolysis and
this should be delivered as quickly as possible, aiming for a
door to needle time < 30 minutes. Aspirin (300 mg daily)
is used following ischaemic stroke, switching to
clopidogrel after 2 weeks or on hospital discharge.
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