Transient ischaemic attack
Transient Ischaemic Attacks (TIAs) are deﬁned as temporary neurological deﬁcits lasting
less than 24 hours. In this review, we aim to delineate TIAs to ensure prompt diagnosis and
management. We do this by presenting a case series with a review of current guidelines in
order to illustrate key points.
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T

ransient Ischaemic Attacks (TIAs) occur as a result of
inadequate cerebral blood ﬂow due to thrombosis or
embolism from a cardiac, carotid or haematological
source. Approximately 20,000 TIAs occur in England every
year1 with the risk of stroke in the ﬁrst month following
a TIA as high as 32% in some patient groups.2 Thus, it
is important to identify TIAs as they act as a marker for
impending stroke. This has recently been highlighted by
the UK Stroke Association’s Act FAST Campaign.3 The new
NICE guidelines emphasise the importance of diagnosing
these patients early and instigating management in a
timely manner.4 In practice, agreement on TIA diagnosis
even between neurologists is poor.5 The NICE stroke
guidelines suggest that 40-50% of all TIA clinic referrals
may be diagnosed as non-vascular.4 This conﬁrms that the
diagnosis of TIA is a difﬁcult one, but if made correctly
can signiﬁcantly reduce morbidity and mortality.
Investigations should be tailored to the cerebral
artery territory involved and to each individual. This will
be illustrated with each case report that we present. An
ECG, chest x-ray and blood tests including cholesterol,
ESR, glucose, full blood count and renal function are
mandatory in all probable cases of TIA. Brain imaging is
only required if the vascular territory or pathology is in
dispute.4 An echocardiogram and 24 hour ECG should also
be considered depending on the presentation (see case
studies). Carotid ultrasound may be required depending
on the presentation.

Case 1
A 76 year old male smoker has three episodes of sudden
left arm heaviness associated with a left facial droop. Each
episode lasted for approximately 10 minutes and he was
completely well between each episode. He denied any
headaches. His past medical history was of hypertension
and diabetes. On examination he was in sinus rhythm with

a blood pressure of 150/80mmHg and no focal neurological
deﬁcit was identiﬁed.
Discussion: This is a good illustration of a probable right
carotid artery territory TIA. Additional investigations should
include carotid ultrasound in those patients who are likely
surgical candidates, and an echocardiogram. A 24 hour tape
should also be requested if a cardiac arrhythmia is present
or suspected. Carotid ultrasound is only required in patients
with anterior circulation symptoms. The NICE guidelines
state that carotid imaging should be performed within
one week of symptom onset unless they present more
than a week from their last TIA symptom in which case
they should be offered medical management.4 However, in
practice a shorter timescale is increasingly expected. For
those patients with symptomatic carotid stenoses of >70%,
according to ECST (European Carotid Surgery Trial) criteria,6
should be referred and assessed for carotid endartectomy
within one week of symptom onset and be operated on
within a maximum of two weeks of symptom onset.4 When
evaluating a patient with a suspected TIA, the history is
paramount. Once the diagnosis of TIA has been made the
next step is to determine which territory has been affected
as this will then guide investigation and management. In
order to do this we must go back to our basic anatomy.
Anterior circulation symptoms relate to carotid artery
territory whilst posterior circulation symptoms relate to the
vertebro-basilar/posterior cerebral artery territories.
Key points: Take a good history including collateral
history and knowledge of neuroanatomy should guide
investigations.

Case 2
A 70 year old lady presented with three episodes of visual
loss in her right eye. She described each episode like a
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sheet coming across her vision over a few seconds that
resolved completely in ﬁve minutes. There were no other
associated symptoms. Her past medical history was of
hypertension and ischaemic heart disease. Baseline tests
were normal.
Discussion: This case illustrates a classical presentation
of a carotid artery territory TIA presenting as amaurosis
fugax. Carotid ultrasound would be indicated here due
to the presence of anterior circulation symptoms and if
the patient is a surgical candidate. However, one should
always keep an open mind in elderly patients who present
with monocular visual loss. Giant cell arteritis (GCA) must
be top of the list of differential diagnosis, and therefore
and ESR is prudent. If the diagnosis is unclear, an urgent
ophthalmology opinion should be sought to exclude a
local retinal cause for visual loss.
Key point: Monocular visual loss in an elderly patient
should alert the physician not only to a possible diagnosis
of TIA but also to one of GCA.

Case 3
An 84 year old gentleman presented with two episodes
of visual loss in his left eye, each lasting a couple of
minutes. This was on a background of malaise and fatigue
over several weeks associated with mild anorexia and
weight loss. Closer questioning revealed that he had had
headaches a few weeks earlier which had now completely
resolved. He also admitted to pain in his jaw on chewing.
His past medical history was of chronic obstructive
airways disease and diabetes mellitus. He was a smoker.
Blood tests revealed an ESR of 128 and examination with
biopsy conﬁrmed a diagnosis of giant cell arteritis (GCA).
Discussion: Although in this case the diagnosis is that
of GCA, one must remember that GCA is probably the
commonest vasculitic cause of ischaemic stroke.7 The
majority of patients are over the age of 60 years and
systemic symptoms are common. The symptoms of
headache, jaw claudication and scalp tenderness are due
to the involvement of the external carotid artery tree. Once
again GCA is a clinical diagnosis and a negative biopsy
does not refute the diagnosis (Figure 1). Thus, prednisolone
should be started immediately in all suspected cases
before a biopsy result is obtained. Systemic symptoms
should resolve with steroids within 24–48 hours. Visual
loss associated with GCA can be permanent, and thus
this case highlights how the diagnosis of GCA should

12

May 2010 Midlife and Beyond GM2

Figure 1. Histology slide showing a giant cell from a
patient with GCA

be entertained in all elderly patients with headache and
visual loss.
Key point: Take a good history including collateral history
and beware of diagnosing monocular visual loss as a TIA
in an elderly patient.

Case 4
A 30 year old man presented with episodes lasting two
to three minutes where he experienced tingling starting
in his right hand, moving to his arm and tongue. This was
then swiftly followed by hemianopia and the patient was
worried he had suffered a TIA. The patient soon developed
a headache and photophobia which resolved within 24
hours. He did not have any vascular risk factors.
Discussion: This case suggests a migranous event rather
than TIA due to the evolution of symptoms over minutes.
Further, the smooth progression of symptoms ﬁts more
with a migraine rather than a vascular event. It is very
unusual for TIAs to present with hemianopia so clearly; if
the patient describes a classical hemianopia the diagnosis
is more likely to be migraine, but if they simply state a
disturbance in their vision the diagnosis is more likely to be
of vascular origin.8 However, the diagnosis becomes more
difﬁcult in patients who have classical migraine with aura,
but no headache. It is prudent to remember that migraines
without headaches can occur de-novo in the elderly. An
equally challenging situation is when an elderly patient
presents with classical migraine having never suffered
from migraines in their younger years. Such cases should

Case 6
A 65 year old man presented with multiple episodes of
intermittent tingling sensations in the left side of his
body, starting in his arm and moving down to his leg.
Each episode lasted 10 minutes and he was completely
well in between episodes. He had no vascular risk factors
and did not take any regular medication. A CT head scan
revealed a meningioma.

Figure 2. CT head after contrast showing a right frontal
meningioma

be treated individually and diagnosis should be based on
a good history. However, in the elderly patient presenting
with migraine, vascular risk factors should be addressed as
good practice.
Key points: Positive visual symptoms are unlikely
with TIA eg. ﬂashing lights. TIAs usually present with
negative symptoms eg. loss of motor function or
sensation. TIAs present with abrupt onset of symptoms
at different points of the body at the same time ie. no
“march” of symptoms.

Case 5
A 68 year old male presented with a sudden blackout
at home. The patient felt tired and confused afterwards
and noticed that he had progressive left-sided weakness
for at least two hours after the event. On examination it
was noted that he had an ataxic gait with no other focal
neurological deﬁcit. A CT head scan showed a right frontal
tumour (Figure 2).
Discussion: This illustrates the important fact that TIAs
rarely present with loss of consciousness. Progressive
symptoms with focal neurology should ring alarm bells.
TIAs most commonly present with unilateral weakness
(50%), unilateral sensory symptoms (35%) or dysarthria
(23%).9 This case also illustrates the importance of a good
collateral history. However, such information may need to
be regarded with caution as relatives will often describe
any state of altered consciousness as a blackout.10
Key point: TIAs rarely present with loss of consciousness

Discussion: The “marching” nature of symptoms in this
case makes the diagnosis of epilepsy more likely than TIA.
Partial seizures have positive sensory or motor symptoms
that “march” from one part of the body to the other.
Although this can happen with TIAs, the symptoms tend
to affect the body all at the same time. However, patients
more often than not present with a more complex history,
making it difﬁcult to distinguish between a TIA and
epilepsy. In such patients it may be necessary to review
them in outpatient clinic at regular intervals in order to
narrow down the history and rule out structural causes eg.
cerebral malignancy. EEG may be helpful, but is operatordependent.
Key points: There is no “march” of symptoms with TIA
and symptoms gradually resolve. TIAs present with abrupt
onset of symptoms at different points of the body at the
same time. In patients who present with multiple episodes
of similar symptoms, a CT head is mandatory to rule out a
structural lesion.

Case 7
A 79 year old lady presented with ﬁve episodes of unsteadiness
and two falls. Each episode lasted for a few minutes where
she felt dizzy on a background of feeling “muzzy headed” for
six weeks. Examination revealed an unsteady gait with power
4/5 in her right arm. Her abbreviated mental test score was
8/10. A CT head scan revealed a subdural haematoma with
midline shift (Figure 3).
Discussion: In this case the symptoms, although initially
non-speciﬁc, started six weeks prior to the onset of
unsteadiness. Such a subacute presentation with a lack
of sudden onset of focal symptoms should steer our
minds away from the diagnosis of TIA and towards one
of a probable intracranial lesion. Persistent headache,
intermittent drowsiness/confusion or ﬂuctuating
symptoms should alert the clinician to a diagnosis of
subdural haematoma.
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Key point: Revisit frequent stereotyped symptoms as the
diagnosis is unlikely to be TIA

Case 8
An 80 year old lady presented with several episodes
of vertigo which had now left her fearful of leaving
her home. She had been referred with a diagnosis of
probable vertebrobasilar TIA. Examination was normal
as were baseline blood tests and ECG. Further history
revealed that these episodes of vertigo lasted about two
to three minutes. The patient described them as episodes
of feeling unsteady with the room spinning around and
often occurred when hanging out her washing or turning
over in bed. She denied any other posterior circulation
symptoms. A Dix-Hallpike manoeuvre11 was performed
and was positive giving a diagnosis of Benign Paroxysmal
Positional Vertigo (BPPV). Her symptoms resolved after
undergoing an Epley manoeuvre.
Discussion: This case highlights how vertigo without
associated posterior circulation symptoms is rarely a
presenting feature of TIA and suggests a more peripheral
cause. BPPV is vertigo that only occurs with sudden change
in the position of the head. Hearing remains unaffected
and the Epley manoeuvre is helpful in up to 80% of cases.12
Establishing how the patient deﬁnes dizziness is essential in
reaching the correct diagnosis as shown in a communitybased study.13 This study also suggested that despite
multiple reﬁned investigations a cause may never be found.
Key point: Isolated vertigo is rarely a presenting symptom
of TIA.

Case 9
An 86 year old gentleman was referred to the TIA clinic
with several falls over a three month period. He gave a
weak history for his left leg giving way during one fall
with possibly some associated weakness. Occasionally,
the patient described feeling dizzy prior to his falls.
He was a smoker and had a past medical history of
ischaemic heart disease and hypertension. Examination
was completely normal. When asked to clarify his
dizziness the patient denied feeling light-headed,
unsteady or having a sensation where the room spins
around him. Investigations included measuring postural
blood pressures, medication review, ECG, baseline
bloods, CT head scan and a 24 hour ECG. His 24 hour
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Figure 3. CT head showing a left subdural haematoma

ECG revealed long pauses and the patient was referred
for a pacemaker.
Discussion: This case illustrates how dizziness in the
absence of posterior circulation symptoms should alert
you to a cause other than TIA for the patient’s symptoms.
This is especially important in the elderly where non-focal
symptoms are prominent.
Key point: Antecedent non-focal symptoms are unusual
with TIAs.

Case 10
A 76 year old lady presented with several episodes of
probable dysphasia lasting several hours. Her son stated
that she was muddled during these episodes and possibly
had some left sided weakness. She had a past medical
history of hypertension, type-2 diabetes and ischaemic
heart disease which were well controlled with simvastatin,
aspirin, glibenclamide and ramipril. Examination was
unremarkable. Closer questioning revealed that these
episodes only happened in the morning and the patient
recovered over a few hours. Her glucose checked on the
morning of clinic was 2⋅7. Therefore, her glibenclamide
was discontinued and her “TIA’s” resolved. Gliclazide was
then started to control her diabetes.
Discussion: Metabolic disorders can present with both
transient and permanent neurological events. In patients
suffering from hypoglycaemia the symptoms often follow a
pattern eg. before meals, after taking medication etc. This
case highlights the importance of always measuring the

Box 1: Important alternative diagnoses
to consider in patients with
probable TIA
Temporal arteritis
Epilepsy
Migraine
Subdural haematoma
Malignancy
Cardiac arrhythmia
Benign paroxysmal positional vertigo
Metabolic disorders
Transient global amnesia
Peripheral nerve lesions
Vasculitis

blood glucose in any patient with impaired consciousness.
Other metabolic disorders such as hypercalcaemia,
hyponatraemia and encephalopathies must not be
forgotten as differential diagnoses for TIA.
Key point: Take a good history including collateral history

Case 11
A 76 year old male was referred to the TIA clinic with
an episode of acute confusion. The episode lasted for
approximately six hours and the patient was disorientated
to time. He was unable to recall what he was meant to be
doing during the day and repeatedly questioned his wife
regarding this. He was able to function normally throughout
this episode, including being able to drive his car safely. The
patient denied any systemic symptoms and was unable to
recollect these events the next day.
Discussion: This is a classical presentation of transient global
amnesia (TGA). This condition usually affects middle-aged or
elderly men. It is an abrupt disorder of memory where the
patient suffers from anterograde amnesia and repetitively
asks the same questions. They suffer from retrograde
amnesia for the event concerned. Patients rarely report any
other symptoms, but occasionally can suffer with headaches.
TGA is often an isolated event but can be recurrent. It is not
associated with subsequent CVA but one should be aware
that if a patient suffers from multiple events in a short period
of time, a differential diagnosis of complex partial seizures
should be entertained.

Box 2: Factors that may make the
diagnosis of TIA difﬁcult
Symptoms usually resolve in less than 60 minutes
Patient may forget symptoms
Patient may be too frightened to remember
Patient may ﬁnd symptoms difﬁcult to describe
Patient may suffer from memory impairment

Key point: Acute confusion in an elderly patient without
focal neurology is unlikely to be due to a TIA; common causes
of confusion in the elderly need to be ruled out, eg. infection.

Case 12
A 50 year old male was referred with double vision and facial
numbness lasting a few hours. This was associated with an
occipital headache and neck pain. He had no vascular risk
factors and was not on any regular medication. Examination
was completely normal. Further history taking revealed that
the patient had fallen off his horse a few days earlier and had
twisted his neck. He denied any loss of consciousness, nor
did he suffer from any neurological symptoms at the time.
Investigation revealed vertebral artery dissection.
Discussion: Again this illustrates the importance of a
good history. With the lack of vascular risk factors and the
presence of previous trauma, this case was unlikely to be
a TIA. However, arterial dissection can be spontaneous, ie.
without trauma, in patients with underlying connective tissue
disorders. Dissection can also involve the extracranial carotid
artery. Remember that TIAs and ischaemic stroke can occur
as a result of dissection due to complete occlusion of the true
vessel lumen by the false lumen. In the case of vertebral artery
occlusion, spinal infarction can result. Unilateral pain in the
face or around the eye suggests a diagnosis of vertebral artery
dissection rather than TIA as TIAs are not usually painful.
Key point: Beware of diagnosing TIA in young patients
without risk factors; an alternative diagnosis should be
sought.

Case 13
A 48 year old postman was referred to the TIA clinic as
he had an episode of a weak right wrist with associated
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Box 3: ABCD2 score
Clinical feature
Age 60 or older
BP > 140/90

Score
1
1

Clinical features:
Unilateral weakness
No weakness

2
1

Duration of symptoms:
>60 minutes
2
10-59 minutes
1
Diabetes

1

numbness which resolved within 24 hours. He had no
associated symptoms. Examination was normal. He did not
have any vascular risk factors and he was a non-smoker.
Closer questioning revealed that he had fallen asleep on
the sofa the night before and woken up with a weak right
wrist with tingling in his ﬁngers. The wrist was in a ﬂexed
position which gradually improved through the day. He
was able to use the rest of his arm normally.
Discussion: This case illustrates how involvement of
only the hand or part of the hand is unlikely to be a TIA,
especially in the absence of vascular risk factors. A TIA
usually involves an abrupt onset of symptoms at different
points of the body at the same time rather than symptoms
occurring only in one very focal part of the body eg, two
ﬁngers. In this case the diagnosis is more likely to be one
of radial nerve palsy.
Key point: Involvement of a portion of the hand or
individual digits is rarely a TIA.

Why is correctly diagnosing
TIA so important?
TIAs affect 35 people per 100,000 of the population every
year and these patients have up to 20% risk of a stroke
in the ﬁrst month.14 There are several factors that make
diagnosis difﬁcult and all of these are more common in
the elderly population which is the target population here
(table 2). The list of differential diagnoses is large and
therefore, one should keep an open mind when taking
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a history from a patient and remember that each case
is individual, often not ﬁtting into “obvious” TIA criteria
(table 1). In the Oxfordshire Community Stroke Project, out
of 512 patients referred with probable TIA, neurologists
gave only 41% of patients a conﬁrmed diagnosis.15
The Oxfordshire Community Stroke Project reviewed
a 105,000 patient population across 50 GP practices. In
the time period between 1981 and 1986, 184 patients
with TIAs were identiﬁed.13,16 They found the risk of stroke
was 11⋅6% in the ﬁrst year after TIA and 5⋅9% in the ﬁrst
5 years. In order to risk stratify patients presenting with
possible TIA, the ABCD score was devised in 2005.17 This
score was derived from the OXVASC study by taking into
account risk factors that had previously been identiﬁed to
be associated with a higher risk of stroke three months
after a TIA.17 The score was modiﬁed and validated in
2007 to give the ABCD2 score as Box 3 shows.18 Such a
scoring system is now widely used in order to risk-stratify
patients with a potential diagnosis of TIA. Scores range
from 0 to 7, with 7 being those at highest risk. This score
allows appropriate patients to be reviewed and assessed
urgently.

Review of NICE guidelines
The NICE guidelines deﬁne a TIA as “stroke symptoms and
signs that resolve within 24 hours” and state that such
patients should be stratiﬁed according to the ABCD2
score.4 The minimum score is 0 and the maximum score
is 7. If the patient is outside of the hospital setting a
validated tool such as the FAST test should be used.3
Those patients with an ABCD2 score ≥4 should have:
• Immediate administration of 300mg aspirin once daily
• Specialist assessment and investigation within 24
hours
• Urgent brain imaging within 24 hours of symptom
onset if the vascular territory or the pathology is in
dispute
Those patients with an ABCD2 score of ≤4 should have:
• Specialist assessment within one week of the onset of
symptoms
• Immediate administration of 300mg aspirin once daily
• Brain and carotid imaging being performed within
one week of symptoms if deemed appropriate by the
specialist
The NICE guidelines suggest that the brain imaging
of choice should be diffusion-weighted MRI, unless
contraindicated. Both groups of patients should have
their vascular risk factors addressed. Patients who

present with crescendo TIAs should be regarded as those
at high risk of stroke regardless of their ABCD2 score. If
patients present more than a week from symptom onset
they should be regarded as those with a lower risk of
stroke.
As discussed earlier, patients who have a
symptomatic carotid stenosis of >70%, according to
ECST criteria, should be assessed for CEA within one
week of symptom onset and undergo surgery within 2
weeks of symptom onset.

Summary
This case series highlights the diagnostic conundrum that
we often face when we are presented with patients with
probable TIA. The key is to take a good history on ﬁrst
presentation of the patient as TIA is not always an easy
diagnosis to make. Ensure that risk scoring is performed
in order to prompt urgent early referral if appropriate.
There is modest evidence to guide best practice, but
by attending to risk factors in all patients that present
with a possible TIA we may reduce their morbidity and
mortality. Do not be afraid to pursue an alternative
diagnosis especially in those without risk factors and
who present an atypical history. By taking all of these
points into consideration we should be able to simplify
the diagnosis and management of TIA.
We have no conﬂict of interest
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