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Atypical presentations of acute cerebrovascular syndromes

Jonathan A Edlow, Magdy H Selim

Correct diagnosis of acute stroke is of paramount importance to clinicians to enable selection of correct treatments
and to ensure prevention of acute complications, including recurrent stroke. Timely diagnosis can be difficult in
some cases because patients with acute stroke can present with atypical or uncommon symptoms that suggest
another cause altogether. Publications on these patients suggest that the following strategies could help to reduce
misdiagnosis. First, clinicians should suspect stroke in any patient with abrupt onset of neurological symptoms.
Second, clinicians should be aware that some patients will initially present with various uncommon and atypical
stroke symptoms. Third, a complete and systematic neurological examination should be routinely done in patients
presenting with acute neurological symptoms because this might shed light on the true nature of the problem.
Finally, clinicians should be aware that even with the most sophisticated neuroimaging tests, stroke might be

missed in the early hours after the event.

Introduction
Worldwide, about 15 million people have a stroke every
year, of whom 5 million die and 5 million have a
permanent deficit.' In high-income countries, stroke is
the most common cause of disability and is the third
most common cause of death. When patients present
with acute neurological symptoms, physicians must
distinguish between stroke and other causes that mimic
it. Accurate and prompt diagnosis is crucial because
implementation of time-dependent therapies, identifi-
cation and treatment of the underlying vascular
mechanism, and attention to the underlying risk factors
can improve outcomes and prevent subsequent events.

Patients who present with acute neurological
symptoms can be divided into four groups (table). The
first group includes patients with obvious stroke—eg,
an elderly individual with untreated atrial fibrillation
who abruptly develops aphasia and hemiparesis. The
second group includes patients whose cause of
neurological dysfunction is clearly not stroke, such as a
patient without vascular risk factors who develops
unilateral weakness of the facial muscles in association
with hyperacusis and altered taste consistent with a
lower motor neuron facial nerve palsy. In the third
group, patients seem to have a stroke, but in fact have a
non-vascular cause such as conversion reactions, Todd’s
paralysis (a disorder characterised by a brief period of
paralysis with or without aphasia after a seizure), or
migraine. Hypoglycaemia is a particularly important
stroke mimic because its treatment is simple and
effective. In the era of thrombolysis for acute ischaemic
stroke, these stroke mimics have received much
attention.””® The final group of patients includes those
with actual strokes, but whose presentations are
unusual or atypical, suggesting a non-vascular cause.
Huff has referred to these patients as “stroke
chameleons”.? Compared with stroke mimics, this
group of patients with missed or delayed diagnosis of
stroke has received much less attention and is the focus
of this Review.

Patients with stroke can present with atypical
symptoms for various reasons. First, in the first minutes

to hours after the event, all the diagnostic information
might not be available to the initial health-care
providers. Additionally, patients’ symptoms can evolve
with time. Second, there is substantial variability in the
classic cerebrovascular territories that can also result in
non-classic presentations. Patients with small strokes,
early presentations, young age, posterior circulation
location, and deficits that do not result in lateralising
motor or speech findings might be more difficult to
diagnose clinically.*?

In this Review, we aim to help clinicians improve the
accuracy and timeliness of their diagnosis of patients
with acute stroke by reviewing causes of misdiagnosis
and non-classic symptoms of acute stroke (panel 1).
Although much of the focus is on acute ischaemic
stroke, we also discuss some aspects of misdiagnoses
of haemorrhagic strokes, including intracerebral haem-
orrhage (ICH), subarachnoid haemorrhage (SAH), and
haemorrhage resulting from cerebral venous sinus
thrombosis (CVST). Panel 2 provides a glossary of
terms of atypical symptoms of stroke.

Non-localising symptoms

Stroke is usually characterised by the sudden onset
of focal neurological deficits, such as hemiparesis,
aphasia, or hemianopia, depending on the affected
brain structures and vascular territory. However, some
strokes can present in a non-localising manner without
clear-cut focal deficits.

Neuropsychiatric symptoms

About 3% of patients with stroke can present with
delirium, a delusional state, acute onset of dementia, or
mania mimicking a psychiatric illness.” Neurological
signs are often absent or mild and transient, and
therefore might be easily missed. This presentation is
usually seen in patients with right-sided (non-dominant)
focal strokes in the frontal and parietal regions. Several
stroke-related symptoms and signs, such as anosognosia,
aphasia, akinetic mutism, abulia, and aprosodia, can be
misinterpreted as manifestations of depression. For
example, a patient with a right frontal or parietal stroke
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Stroke-like
presentation

Atypical stroke-like
presentation

True stroke Stroke Stroke “chameleons™

Not a stroke Stroke mimic Non-stroke

Table: Diagnosis of patients presenting with acute neurological
symptoms

might be unable to correctly perceive or express the
appropriate emotional inflection owing to aprosodia
and could have monotonous speech; therefore,
these patients might be misdiagnosed as having an
affective disorder."

Caudate strokes in the territory of the anterior
lenticulostriate arteries might present with only mild
neuropsychological and behavioural symptoms, such as
abulia, mental and affective stagnation, and impairments
ininitiative for action, speech, and usual daily activities."”
Similar features have been reported in patients with
isolated strokes in the frontal lobes and underlying
subcortical structures, presumably due to interruption
of the limbic-frontal connections, and connections to
the thalamus. Mania-like presentation, with associated
psychosis, might occur in patients with focal strokes in
the right orbitofrontal cortex, thalamus, and temporo-
parietal region.” Partial complex seizures due to
temporal lobe injury might account for the psychotic
symptoms in many patients with temporoparietal
strokes.*

Although pathological laughing and crying and
uncontrollable fits of laughing and crying inappropriate
to the context are common sequelae of stroke, these
symptoms are relatively rare at stroke presentation.
This disorder is most common with strokes that affect
the supranuclear motor pathways, bilateral pontine,
basal ganglia, or periventricular subcortical areas, and
with focal strokes in the frontal or temporal regions.”
Catastrophic reaction, a collection of symptoms
indicative of a patient’s desperation and frustration and
that include anxiety, aggression, and refusal of
treatment, are also not uncommon in patients with
stroke, particularly those with left anterior subcortical
strokes and premorbid depression.”

Acute confusional state

Delirium can be the presenting feature in a few patients
with stroke,” particularly after a hemispheric stroke;
this state is more frequent in haemorrhagic stroke than
in ischaemic stroke (figure 1)."® Strokes involving the
right temporal gyrus, right inferior parietal lobe, or
occipital lobe can present with acute confusional states,
agitation, restlessness, and easy-to-miss neurological
signs, and can be misdiagnosed as delirium. Rarely,
vertebrobasilar ischaemia leading to involvement of the
thalami, particularly the paramedian nuclei, can present
as unexplained rapid onset of confusion with amnesia
and minimal neurological deficits.” This form of
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Panel 1: Non-classic presentations of acute stroke

Non-localising symptoms

+ Neuropsychiatric symptoms

» Acute confusional state

» Altered level of consciousness

Abnormal movements or seizures

+ Abnormal movements

+ Limb-shaking transient ischaemic attacks

» Seizures

+ Alien hand syndrome

+ Localised asterixis

+ Isolated hemifacial spasms

+ Disappearance of previous essential tremor

Peripheral nervous system symptoms

+ Acute vestibular syndrome

+ Other cranial nerve palsies (especially third and seventh
cranial nerves)

» Acute monoparesis
+ Cortical hand syndrome
+ Cortical foot syndrome

+ Isolated sensory symptoms

Atypical symptoms
» Isolated dysarthria
+ Isolated dysarthria-facial paresis syndrome
+ Isolated visual symptoms
+ Anton'’s syndrome (cortical blindness with denial
of deficit)
+ Balint's syndrome
+ Isolated visual field disturbances
+ Foreign accent syndrome
+ Isolated dysphagia or stridor

Isolated headache

+ Subarachnoid haemorrhage

« Cerebral venous sinus thrombosis
» Cervical artery dissections

+ Cerebellarinfarction

Acute neurological syndrome with negative brain imaging

+ Negative non-contrast CT in subarachnoid haemorrhage,
cerebral venous sinus thrombosis, arterial dissection, and
acute ischaemic stroke

+ Negative MRl in acute ischaemic stroke

amnesia is not to be confused with transient global
amnesia, the acute onset of transient loss of memory
for recent events and impaired ability to retain new
information with an otherwise normal neurological
examination.”

Patients with strokes of the corpus callosum can
present with symptoms that are difficult to localise or
neurological symptoms and signs attributable to
associated interhemispheric disconnection syndromes
and can be misdiagnosed as being confused.” Patients
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Panel 2: Glossary

Abulia
Absence of initiative and diminished desire to undertake
atask

Akinetic mutism
A state characterised by mutism and loss of volitional
movements

Anosagnosia
Absence of awareness of neurological deficits

Apraxia

Inability to carry out skilled movements and gestures,
despite having the desire and the physical ability to
undertake them

Aprosodia

Inability to properly comprehend or express variations
in tone of voice used to express linguistic and emotional
information

Graphesthesia

Ability to identify characters that are written on the palm
of the hands with eyes closed, purely based on the sense
of touch

Hemianopia
Loss of vision in one half of the visual field

Prosopagnosia
Inability to recognise familiar faces

Stereognosis
Ability to recognise objects by the sense of touch, with
eyes closed

Visual agnosia
Inability to recognise familiar objects

with stroke who have a predominantly receptive aphasia
are also commonly mistaken as being confused.
Difficulty with comprehension is often intermixed with
some expressive difficulties, such as use of nonsensical
words, and can often obscure assessment; a hemianopsia
can be difficult to detect, especially if not specifically
tested for. Detailed language and visual field examin-
ation and a clear sensorium provide clues to the
correct diagnosis.

Similarly, patients with bilateral strokes involving the
primary and visual association areas often present with
visual agnosia, prosopagnosia, and anosognosia. These
deficits can be difficult to detect by an inexperienced
clinician and might be mistaken for a confusional state.
Classic examples include Anton’s syndrome, associated
with bilateral occipital infarcts and cortical blindness
and characterised by denial of being blind and
confabulated responses, and Balint’s syndrome, caused
by bilateral occipitoparietal strokes and characterised by

a visual perceptual deficit and an inability to recognise
more than one object at a time.

Altered level of consciousness

Rapid deterioration of level of consciousness and
unresponsiveness can be the presenting feature of large
strokes, particularly haemorrhages associated with a
rapidincreaseinintracranial pressure. This presentation
can also be caused by ictal or post-ictal unresponsiveness
owing to seizures at stroke onset. However, two unique
posterior circulation stroke syndromes are worth
mentioning. The first is embolic occlusion of the central
artery of Percheron, a variant arterial supply where the
bilateral medial thalamic and rostral midbrain
perforators arise from a single trunk from the P1
segment of one posterior cerebral artery, resulting in
infarcts of those areas. Such patients present with coma
and few, if any, other neurological signs.” The second is
the top-of-the-basilar syndrome, caused by embolic
occlusion of the distal portion of the basilar artery
where it branches into the posterior cerebral arteries.
Patients with this syndrome present with uncon-
sciousness, quadriplegia, and occasionally incontin-
ence; pupillary abnormalities or oculomotor signs,
often bilateral, are present in more than 40% of patients
and can provide clues to the diagnosis.”

Abnormal movements or seizures

Stroke is usually characterised by loss of movement.
However, in a small percentage of cases, patients can
have various abnormal movements (hyperkinetic,
hypokinetic, or seizure-like) at stroke onset.

Abnormal movements

Movement disorders are a well recognised delayed
complication of stroke. However, several abnormal
movements, such as dystonia, chorea, athetosis,
tremors, myoclonus, convulsions, jerking movements,
limb shaking, and asterixis, can occasionally manifest
at stroke onset.** In the Lausanne Stroke Registry,” the
prevalence of a movement disorder in 2500 patients
with acute stroke was 1%; hemichorea, hemiballismus,
and dystonia were the most common symptoms. Small
deep strokes involving the basal ganglia, caused by
presumed small-vessel disease, were most often
associated with abnormal movements.”® However,
abnormal movements in patients with stroke do not
show a specific predilection to arterial territory,
stroke site, or stroke type or subtype; large-vessel
atherosclerosis, cardioembolism, haemorrhages, and
thalamic, cerebellar, and brainstem involvement
can be associated with abnormal movements at
stroke onset.*?

Handley and colleagues” reviewed 2942 papers
from 1966 to 2008 on movement disorders after stroke
and concluded that dystonia, chorea, and hemiballismus
most commonly result from basal ganglia strokes;
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tremors most commonly result from strokes that
involve the posterior thalamus or the denta-
torubrothalamic pathway; and strokes that involve the
striatum or lentiform nucleus can result in
parkinsonism. Ghika-Schmid and colleagues® reported
that a jerky dystonic unsteady hand syndrome is
specifically associated with small strokes in the territory
of the posterior choroidal artery. Myoclonus is
particularly common in posterior circulation strokes.*
Segmental myoclonus can be seen in midbrain and
pontine strokes, and palatal myoclonus (regular and
rhythmic contraction of the soft palate) can be the only
manifestation of a small pontine stroke.

When patients present with involuntary repetitive
hyperkinetic movements of the limbs, clinicians might
diagnose focal motor seizures and not consider stroke
or cerebral ischaemia. However, small strokes in the
basis pontis can present with involuntary tonic spasms
and hemiparesis of the contralateral limb.” Similarly,
clonic, convulsive-like or posturing-like limb move-
ments can be seen in patients with thalamic or
brainstem strokes.* These abnormal movements might
be associated with disturbance to the function of the
corticospinal tract (the descending inhibitory fibres
affecting the anterior horn cells of the involved limb).
These movements can also be seen in patients
presenting with the top-of-the-basilar syndrome and
might be misdiagnosed as status epilepticus. However,
the presence of oculomotor palsies, often bilateral, and
absence of epileptiform discharges on electro-
encephalography during these movements provide
additional clues to the diagnosis. Awareness of this
presentation and a high degree of suspicion are
necessary for early identification and urgent treatment
of this life-threatening disorder.

Limb-shaking transient ischaemic attacks

Involuntary repetitive and stereotyped limb shaking
might be the manifestation of diminished perfusion of
the frontosubcortical motor pathways.* Fisher described
repetitive involuntary transient trembling and shaking of
limbs contralateral to a high-grade carotid occlusive
lesion, and emphasised that these were motor
manifestations of transient ischaemic attacks and not
epileptic in nature.”? These abnormal movements have
been termed as limb-shaking transient ischaemic attacks.
They are often brief and show postural dependence,
being precipitated by abrupt standing up and relieved by
lying down. Limb-shaking transient ischaemic attacks
preferentially affect the upper limbs and spare facial
muscles and are almost always contralateral to a tight
carotid stenosis. Early recognition of limb-shaking
transient ischaemic attacks is crucial as these patients
are at high risk for stroke if steps to improve cerebral
perfusion (augmentation of blood pressure, optimisation
of intravascular volume, and carotid revascularisation)
are not done expeditiously. The precipitation of these
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Figure 1: CT of a patient with acute confusional state

This patient aged 67 years presented with acute confusion and
inattentiveness. He had driven himself to a routine primary-care doctor
appointment 2 h earlier.The patient recalled signing in at the physician’s
office with his name at an angle on the page, but he did not recall being

at the office or driving himself home. On returning home, his wife
immediately noticed that he was confused and that he was "using incoherent
words”. She brought him to an emergency department, where this CT was
obtained. At the emergency department, he complained of a mild “burning
sensation” in his head, but he had no motor or sensory complaints or any
abnormal findings on neurological examination. Arrow shows left parietal
intracerebral haemorrhage.

abnormal movements with orthostatic changes and the
absence of a Jacksonian seizure help to distinguish them
from focal motor seizures.*

Seizures

Seizures occurring in the setting of acute stroke are not
uncommon, with a frequency that varies from 1-5% to
5-7% in various studies.*** The prevalence of seizures
at stroke presentation tends to be higher in younger
patients and those with haemorrhagic strokes, infarcts
involving the cerebral cortex, and watershed infarctions
at the borders of the internal carotid artery territory.**
It is important for clinicians to differentiate postictal
Todd’s paralysis from deficits attributable to a stroke
with a seizure at onset. In the initial minutes to hours,
such a distinction is often difficult on the basis of
clinical examination alone. The use of advanced brain
imaging techniques, such as perfusion and vascular
imaging, is often needed to discriminate paralysis
attributable to seizures alone from that caused
by a stroke and these techniques could facilitate
treatment decisions.”?*

The prevalence of presenting seizures is particularly
high in patients with cerebral sinus thrombosis and
venous infarcts. Nearly 40% of patients in the International
Study on Cerebral Vein and Dural Sinus Thrombosis had
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seizures at presentation.” Eliciting the history of ongoing
headaches or symptoms and signs of elevated intracranial
pressure, such as papilloedema, in these patients could
provide clues to the correct diagnosis.

Other symptoms

One of the most interesting rare presentations of stroke
is the so-called alien hand syndrome, in which one
hand seems to have a mind of its own and acts
independently of the patient’s voluntary control. This
syndrome can be seen in patients with strokes involving
the corpus callosum, frontal lobe, or posterolateral
parietal lobe.®* Alien hand syndrome is thought to
result from disconnection of the area of the primary
motor cortex that controls the hand from the premotor
cortex, while retaining its ability to execute hand
movements. Physicians who are unaware of this
unusual presentation might mistake this symptom for
a psychiatric disorder.

Another interesting presentation of some strokes is
unilateral asterixis, which might be mistaken for an
underlying metabolic derangement. Asterixis can occur
in focal mesodiencephalic strokes, resulting in impaired
processing of proprioceptive input, and in cortical
strokes that involve the primary motor cortex, with
subsequent impairment of centrally generated motor-
command signals that control the postural tone of the
distal upper limb.**

Isolated hemifacial spasms might be the only
presenting signs of an ipsilateral lacunar pontine
stroke.® The hemifacial spasms are thought to result
from irritation of the intra-pontine roots of the facial
nerve or its nucleus by ischaemic oedema, leading to
hyperexcitability of the facial motor neurons and
interneurons that mediate the blink reflex.*

Conversely, disappearance of abnormal movements
might be the presenting feature of a stroke. In a few
reports, improvement of patients’ essential tremors has
been described after strokes that affect the cerebellum,
frontal lobe, thalamus, and basis pontis.”* These
authors speculated that interruption of transcortical
motor and cerebellar-thalamic-cortical loops by a stroke
could result in disappearance of the tremors.

Peripheral nervous system symptoms

Although stroke is a CNS event, some cases present in
ways that suggest a peripheral nervous system (PNS)
cause.

Acute vestibular syndrome

One specific and relatively common clinical presentation
is the acute vestibular syndrome. These patients have
abrupt onset of dizziness, nausea, vomiting, headache,
intolerance to head motion, nystagmus, and unsteady
gait. Although PNS problems such as acute vestibular
neuritis are the most common causes, some of these
patients have posterior circulation stroke. In one series

of 240 patients with cerebellar stroke, 25 (10%)
presented with acute vestibular syndrome and no
obvious CNS findings.® In another study, 76 of 101
(75%) patients with this syndrome had a cerebrovascular
cause, but patients at higher risk for stroke were
intentionally recruited in this study.” Pontine stroke
can also present with an acute vestibular syndrome.*

Misdiagnosis is more common in patients with
vertebrobasilar strokes than with other stroke types.’
Symptoms can be minimal and non-specific and the
patients themselves might not recognise the gravity of
their symptoms.” Physicians might not consider a
stroke diagnosis because of the relative youth of many
of these patients.” Patients discharged from emergency
departments in California, USA, with a diagnosis of
vertigo or dizziness had an elevated stroke risk during
the ensuing month.* The results from the neurological
examination can be deceptively benign; some
individuals will have a stroke with a National Institutes
of Health stroke scale (NIHSS) score of zero.”
If misdiagnosed, some of these patients can have
poor outcomes.*

Isolated infarction of the vestibular nucleus has also
been reported,”* an event that leads to what seems to
be a vestibular neuritis caused by a stroke. In these
cases, careful bedside assessment might help to confirm
the correct diagnosis. Patients with acute vestibular
syndrome who have a stroke often have more serious
gait problems and other findings on neurological
examination compared with patients with the acute
vestibular syndrome that has a peripheral cause.”®
Detailed oculomotor evaluation can also provide
information on the true nature of the problem. In
particular, the combination of negative results from a
head impulse test and the presence of skew deviation
and direction-changing or vertical nystagmus strongly
suggests a CNS cause.”

Other cranial neuropathies

Because the cranial nerve nuclei reside in the brainstem,
they are frequently affected in brainstem strokes. Most
commonly, there are other obvious neurological
findings such as dysarthria, ataxia, long tract signs, and
abnormalities in consciousness. However, occasionally,
cranial neuropathy will predominate. Isolated, or nearly
isolated, cranial neuropathy from infarction of either
the nucleus or fibres as the nerve exits the brainstem is
rare but does occur, most commonly with the third and
seventh cranial nerves.“* This neuropathy is more
commonly reported in patients who have risk factors
for small-vessel disease, such as diabetes, hypertension,
and hyperlipidaemia.

Although co-involvement of hearing and vertigo
suggests a peripheral lesion, stroke of the anterior
inferior cerebellar artery territory can affect both
hearing and vestibular function.” Acute hearing loss
can result from labyrinthine infarction due to stroke of
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the labyrinthine artery. This event is not attributable to
involvement of the cranial nerve nucleus but to
infarction of the labyrinth and is most often reported in
patients with diabetes.

Acute monoparesis and cortical hand syndrome

Acute monoparesis (isolated unilateral face, arm, or leg
weakness) is another stroke presentation that can
suggest a PNS disorder. In two large studies of
6805 patients, between 2-5% and 4-1% of patients
presented with a monoparesis (which included isolated
facial weakness in one study).** In some patients, the
stroke was in a subcortical structure. In one of the
studies,® 24% of patients had ICH and 40% of strokes
were caused by small-vessel disease.

Cortical hand syndrome is a classic but uncommon
stroke syndrome. Because the area known as the cortical
“hand knob” is large (relative to the amount of anatomy
it serves), a small stroke affecting this region of the
precentral gyrus can lead to a very targeted deficit
involving only the hand, several fingers, or even just the
thumb (figure 2).“* Because either the radial or the
ulnar side can predominate, physicians might mis-
diagnose this as cervical disc disease or a radial or ulnar
neuropathy. Cortical sensations, including stereognosis,
graphesthesia, and point localisation, in the affected
hand should be carefully assessed because they are
often impaired and testing could assist the correct
diagnosis. Strokes presenting with a cortical hand
syndrome are often caused by an artery-to-artery
embolism that results from ipsilateral carotid artery
atherosclerosis or from cardioembolism."

Although arm or hand monoparesis is more common,
leg monoparesis accounts for about a third of
monoparesis from stroke.® The classic situation is in
the setting of anterior cerebral artery stroke, in which
the medial surface of the precentral gyrus is affected.”
Many of these patients will have subtle weakness of the
ipsilateral deltoid muscle and some can also have
sensory dysfunction in the paretic limb, identified by
undertaking thorough sensory and motor examin-
ations.” As with upper extremity monoparesis, isolated
leg weakness can occur with subcortical strokes.**
Predominant leg involvement can also occur with
middle cerebral artery territory strokes, CVST, and
haemorrhages.”

Finally, analogous to cortical hand syndrome, some
patients with both ischaemic and haemorrhagic
stroke can present with a cortical foot syndrome.”” In
these patients, isolated foot drop mimics a peroneal
nerve lesion.

Isolated sensory symptoms

Patients with pure sensory strokes can be misidentified
as having PNS or psychiatric disorders. Pure sensory
strokes are uncommon; subtle motor or cognitive
findings are commonly present, but isolated sensory
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Figure 2: MRI of a patient with cortical hand syndrome

(A,B) This 51-year-old patient presented with weakness of three fingers of the left hand and was incorrectly

diagnosed as having a peripheral nerve problem. The MRI, which was ordered 2 days later by a neurologist who was
seeing the patient for follow-up, shows a tiny infarct at the hand knob on the motor cortex (arrows).

Figure 3: DW-MRI of a patient with thalamic lacunar stroke

This 68-year-old man presented with numbness of the left side of his body
(face, arm, and leg) and had diminished sensation to pin prick. There were
no other neurological symptoms or signs. This DW-MRI shows a small infarct
in the right thalamus (arrow). DW-MRI=diffusion-weighted MRI.

symptoms do occur. The most common site of sensory
strokes is the posterior thalamus (figure 3).””*” In the
Lausanne Stroke Registry of more than 3600 patients,
less than 1% had thalamic strokes that presented with
pure sensory symptoms.” These patients usually present
with abnormal sensation in more than one body region
(face, arm, trunk, leg) rather than having peripheral
causes of abnormal sensation in which only one region
is typically involved. Pure sensory strokes can, however,
occur anywhere along the sensory axis from the cortex to
the brainstem.”” Although sensory loss is the usual
presentation, these strokes can occasionally present with
positive sensory changes in the form of paraesthesias.

555



Review

Figure 4: CT and MRI scans of two different patients who presented with dysarthria

(A) This 67-year-old patient presented with isolated dysarthria; she had ataxic speech. There was no headache and
on examination, the patient had normal finger-to-nose and gait testing. The CT scan shows a right-sided cerebellar
haemorrhage (arrow). (B) This 82-year-old patient awoke with slurred speech. Although there were no motor
complaints, on examination, he had a very slight right-sided pronator drift, emphasising the importance of a
complete neurological examination in patients who present with neurological symptoms. The fluid-attenuated
inversion recovery MRI shows a left-sided paramedian pontine infarct (arrow).

Atypical symptoms

Rarely, patients with stroke present with atypical and
unusual symptoms and signs. Increased awareness of
these unusual presentations facilitates early recognition,
minimises unnecessary tests, and facilitates prompt
treatment.

Dysarthria

Dysarthria caused by stroke is often associated with
other neurological deficits. Isolated dysarthria without
associated sensorimotor deficits is poorly localising,
difficult to interpret, and often attributed to toxic or
metabolic derangements (figure 4). In a review of
68 patients with acute ischaemic stroke and dysarthria,
the dysarthria was isolated in only two (3%) patients.*
Discrete strokes in the anterior limb or superior part of
the genu of the internal capsule, neighbouring corona
radiata, or pons that selectively involve the corticobulbar
fibres can present with the so-called isolated dysarthria-
facial paresis syndrome.®* The facial paresis is usually
very subtle and resolves rapidly. Occasionally, lingual,
palatal, pharyngeal, and laryngeal weakness is present,
but might not be easily detectable on examination.
Similarly, small strokes involving the dominant
opercular and medial frontal cortices might present
with only pure dysarthria.®

Visual symptoms

Visual disturbances can be the predominant, if not the
only, presenting symptom in some strokes. These signs
include Dblindness with denial of deficit and
confabulation (Anton’s syndrome) or a visual agnosia
with the inability to perceive more than one object at a
time, oculomotor apraxia, and optic ataxia (Balint’s
syndrome), as mentioned earlier. Identification of these
peculiar deficits requires specific knowledge of these
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syndromes and a sophisticated examination. Isolated
homonymous hemianopia occurs mainly in strokes
that involve the occipital cortex and optic radiations.*
Strokes involving the V1 or V2 areas of the visual cortex
or optic radiation can present with positive spontaneous
visual phenomena, making migraine or occipital
seizures possible diagnoses.*

Other symptoms

One of the most intriguing presentations of stroke is
the so-called foreign accent syndrome. This is
predominantly characterised by a change in speech
prosody and articulation resulting in altered phonetics,
which is perceived as a foreign accent. This symptom
has been described with strokes that involve the left
(dominant) frontoparietal regions and subcortical
structures including the basal ganglia, although a role
for the cerebellum has also been suggested.*** Unlike
aphasia, the patient’s speech is usually perfectly clear,
and those meeting such patients for the first time
assume that they have a different first language.

Rarely, isolated dysphagia can be the only presentation
of a discrete brainstem or medullary stroke, which
might or might not be visible on brain imaging.®” The
sudden onset, absence of other causes, and, rarely,
presentation with mild nausea or vertigo are important
diagnostic clues. A lateral medullary stroke can present
with dysphonia, difficulty breathing, and stridor caused
by vocal cord paralysis.® Other neurological signs
including Horner’s syndrome, ipsilateral facial
anhidrosis, and contralateral appendicular sensory
impairment, can be present, but can be subtle. This
variability in presentation emphasises the importance
of a detailed and thorough neurological examination.

Isolated headache

Another stroke presentation, in both ischaemic and
haemorrhagic disorders, is the presence of a prominent
headache that is either isolated or associated with non-
specific symptoms that are not obviously attributable to
a cerebrovascular cause.

Isolated headache can occur with arterial dissections,
CVST, and SAH.” Although headache suggests ICH,
patients with acute ischaemic stroke can also present
with prominent headache.” Headache at onset (with or
without concomitant dizziness, vomiting, ataxia, and
dysarthria) is particularly common with cerebellar
infarction.”* These clinical events are especially
important because non-contrast CT scans might be
negative in such cases and clinicians must consider
undertaking lumbar puncture (SAH) and CT with
contrast (dissection and CVST) or MRI (dissection,
CVST, and cerebellar infarction), depending on the
differential diagnosis in an individual patient.” Uni-
lateral headaches are common presenting symptoms
in patients with posterior cerebral artery infarcts and
can lead to misdiagnosis of complicated migraine.”
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Headache with stroke can also be associated with a
history of migraine, young age, and female sex.”

Limitations of brain imaging

Although stroke is a clinical diagnosis, nearly all
patients undergo brain imaging. The purpose of
brain imaging in patients with acute neurological
symptoms includes establishing a stroke diagnosis and
excluding stroke mimics. CT scanning can establish
the diagnosis of stroke (ICH, SAH, and occasionally
acute ischaemic stroke) and exclude stroke mimics
(in patients with acute ischaemic stroke who are candi-
dates for thrombolysis). MRI is being increasingly
used to definitively confirm a diagnosis of acute
ischaemic stroke.

As with any diagnostic test, clinicians must
understand the limitations of brain imaging. Despite
the remarkable advances in CT and MRI, neither test is
perfect. CT scanning is very sensitive for blood. There
is nearly always evidence of blood on non-contrast CT
in patients with ICH.” However, patients with small or
late-presenting SAHs can have false-negative CT scans.
For this reason, if SAH is being considered, the clinician
should do a lumbar puncture after a non-diagnostic
CT.» In patients with CVST, a plain CT scan often
shows non-specific findings or might be normal. MRI
is better than CT for diagnosing CVST, especially when
gadolinium is used. Regardless of the brain imaging
technique, dedicated imaging of the sinuses and veins
with magnetic resonance venography or CT venography
is needed to confirm CVST. Communicating the
differential diagnostic possibilities to radiologists before
the scan might also help to make the correct diagnosis.

For acute ICH, MRI is as sensitive as CT.” For
diagnosis of acute ischaemic stroke, diffusion-weighted
MRI (DW-MRI) is better than CT. DW-MRI is
recommended as the imaging study of choice for
patients with acute stroke,™ and MRI is excellent for
establishing a diagnosis of ICH or SAH and for
excluding stroke mimics.

Although data from head-to-head studies indicate that
DW-MRI is better than CT for diagnosis of stroke, DW-
MRI is not perfect and clinicians must understand its
limitations. When compared with the final clinical
diagnosis, MRI had sensitivities that varied between 83%
and 97%. The lowest sensitivity (83%) was reported
in the study that included patients who most accurately
mirrored patients with stroke symptoms in clinical
practice.” Patients with small lacunar strokes, brainstem
location, and low NIHSS scores are more likely to have a
false-negative DW-MRI scan.”* Although interpretation
error is less common with MRI than with CT, this factor
is another potential cause of a false-negative study.
Finally, some patients with seizures will have a false-
positive DW-MRI scan. Thus, clinicians must know that
even DW-MRI is imperfect for definitively ruling in the
diagnosis of acute ischaemic stroke.
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Conclusions

The topics covered in this Review might suggest that
almost any neurological symptom could be indicative
of a stroke; what practical conclusions can the clinician
derive from this? By design, we assessed many case
reports and case series, which tend to overestimate the
atypical manifestations of stroke, but understanding
this variability of presentation is key.

In various systematic studies, acute speech and
lateralising motor findings consistently correlate with
stroke diagnosis.*'® In these same studies, the absence
of these symptoms, or the presence of seizures or
altered mental status, suggests a non-stroke diagnosis.
However, these studies were done to help distinguish
strokes from stroke mimics and were not focused on
diagnosing atypical stroke syndromes. Nevertheless,
this highlights the tension between classic stroke
symptoms (which suggest the diagnosis) and atypical
ones (which, while consistent with stroke, might lead
the doctor away from the correct diagnosis). The
abruptness of symptom onset in a patient with risk
factors for stroke is probably the most important feature
in stroke diagnosis. Although some patients with stroke
have fluctuating symptoms, most patients with stroke
have an abrupt onset.

Another useful clinical feature is the concept of
positive symptoms versus negative symptoms. A
positive neurological symptom is the abnormal presence
of a given function, whereas a negative symptom is its
absence. Stroke-related symptoms are more often
negative (ie, loss of movement, loss of sensation,
blindness). For example, for a motor symptom,
abnormal shaking movements would be positive
whereas weakness (absence of movement) would be
negative. For visual symptoms, flashing lights is a
positive sign, whereas blindness is a negative sign. As
with most rules in medicine, this one has
exceptions, which we have presented, but it is still a
useful concept.

In conclusion, the presentation of stroke is as
heterogeneous as its causes. In the appropriate clinical
circumstances, four tenets could help the clinician to
make an accurate diagnosis. First, suspect stroke in any

Search strategy and selection criteria

We identified articles for this Review through searches of
PubMed using the search terms “stroke”, “misdiagnosis”,
and “atypical presentations” from 1980 to March, 2011.
Additional articles were identified from the bibliographies
of the initial articles and from the authors’ own files.

With one exception, we reviewed articles only published
in English. The final reference list was generated on the
basis of originality and relevance to the broad scope of
this Review; therefore, we included many case reports and
case series.
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cases of abrupt onset of neurological symptoms.
Second, be aware of these rare and atypical stroke
presentations. Third, routinely undertake a complete
neurological examination in patients who present with
acute neurological symptoms because this step might
shed light on the true nature of the problem. Finally, be
aware that even the most sophisticated neuroimaging
techniques might miss a stroke in the early hours.
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