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Stroke is the sudden onset of a focal neurologic deÞ cit 
in a recognizable vascular distribution with a common 
presentation. However, diff erential diagnosis is oft en a 
problem because there are several subtypes of stroke 
and also because some nonvascular disorders may have 
clinical pictures that resemble that of strokes. These 
nonvascular conditions that simulate stroke are referred 
to as stroke �mimics.� In the current era, stroke is oft en 
treatable in the acute sett ing with modalities such as 
thrombolysis with recombinant tissue plasminogen 
activator (rtPA), but treatment is also associated with 
a substantial risk of hemorrhage; it is, therefore, of 
prime importance to distinguish stroke from its mimics. 
Thrombolytic therapy given to a stroke mimic exposes 
the patient to the risk of hemorrhage, without providing 
any beneÞ t. Blood tests and brain imaging are useful 
adjuncts to bedside assessment and the latt er, especially, 
may be critical for identifying stroke, for arriving at 
the decision to treat, and for prioritization of tests, 
because thrombolytic therapy in stroke is oft en limited 
by a narrow time window of opportunity. This paper 
reviews the diff erential diagnoses of stroke, starting 
with the stroke subtypes. The Þ nal part of the discussion 
addresses unusual clinical pictures that may result from 
stroke, i.e., strokes that take on the appearances of other 
diseases.
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Abstract

Following ischemic stroke, interventions to bring about reperfusion must be implemented within the recognized timeframe; this means that 
timely clinical recognition of this condition is vital. The process of diagnosis begins with the initial bedside assessment of the patient to be 
followed by appropriate imaging studies. However, because reperfusion therapy may be attended by signiÞ cant adverse consequences, 
and since imaging may be negative for many hours after stroke onset, the clinician must be aware of conditions that mimic cerebral 
ischemia. Depending on the timing and nature of ancillary testing, stroke mimics can be identiÞ ed in 3-30% of patients presenting with 
the acute onset of a neurological deÞ cit. These mimics include metabolic, traumatic, migrainous, neoplastic, endocrine, convulsive, 
and psychiatric disorders. Interestingly, the nature of these mimics, their frequency of occurrence, and presentation may vary between 
different geographical regions; however, detailed information regarding such variations is not available at present. This review provides 
an overview of the conditions that can masquerade as stroke, and includes information that may aid in their early detection or, at the very 
least, serve to warn the clinician that the patient is presenting with something other than cerebral ischemia.
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Stroke subtypes

The abrupt onset of acute ischemic stroke results from the 
sudden disruption of blood ß ow to a part of the brain. 
The TOAST classiÞ cation for ischemic stroke subtypes 
is a standard and widely-used method.[1] It characterizes 
each stroke according to its causal mechanism, taking into 
account the history, neurological signs, and the Þ ndings 
from head CT scan, carotid and transcranial duplex 
sonography, magnetic resonance angiography (MRA), 
electrocardiography, and echocardiography. Ischemic 
strokes are classiÞ ed into the following categories: 1) 
large-artery disease, either intracranial or extracranial; 
2) small-artery disease (lacune); 3) cardioembolism; 
4) stroke of other determined etiology; 5) stroke of 
undetermined etiology; and 6) stroke of undetermined 
etiology-incomplete evaluation. Intracranial hemorrhage 
from a variety of causes- spontaneous, hypertension, 
and vascular malformations, eg, cerebral aneurysm-is 
frequently encountered clinically and Þ gure prominently 
in the initial differential diagnoses of stroke. These 
are diff erent processes but may be considered stroke 
subtypes for classiÞ cation purposes and are listed in the 
Þ rst section of Table 1. 

Litt le is known about stroke etiology in India. Available 
data suggest that hemorrhagic stroke is more common 
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in India compared to the West.[2] There is not much 
data available on the prevalence of the diff erent stroke 
subtypes in India. According to the stroke registry 
of the Nizam�s Institute of Medical Sciences, which 
has data for the past few years, intracranial large-
artery atherosclerotic disease seems to be the most 
common stroke mechanism in India, followed by 
lacunar, cardioembolic, and extracranial carotid disease 
respectively.[3-5] Two earlier studies from India, one based 
on conventional angiography and the other on MRA, also 
reported the high frequency of intracranial lesions.[6,7] 

The risk factors for the development of large- and small-
artery disease are the same: hypertension, diabetes, and 
smoking.[8] No signiÞ cant diff erences have been found 
between the risk factors for extra- and intracranial large-
artery disease.[9] For cardioembolic stroke, rheumatic 
heart disease and ischemic heart disease seem to be the 
dominant risk factors in India.[10]

Stroke mimics

Stroke mimic is the term for a nonvascular disease 

process that produces a stroke-like clinical picture. The 
presentation resembles or may even be indistinguishable 
from a stroke syndrome. The mimics include processes 
occurring within the central nervous system (CNS) 
as well as systemic disease processes. Distinguishing 
these stroke mimics from genuine strokes is important 
as stroke therapies that are used today have potentially 
serious adverse eff ects. 

Stroke mimics may be discovered at diff erent stages 
during the clinical investigation of a patient. The advent 
of neuroimaging allowed the Þ rst estimates to be made 
of the frequency of stroke mimics. One of the earliest 
studies, which included patients with non-acute illness, 
showed the frequency of stroke mimics to be as high 
as 30%.[11] A prospective study published 25 years ago 
reviewed consecutive patients admitted to a stroke 
unit from the emergency department of a hospital.[12] They 
found that the initial diagnosis of stroke was incorrect in 13% 
of patients. A recent article by Libman et al. investigated the 
variables that might help discriminate stroke from stroke 
mimics.[13] They looked at consecutive patients presenting 
to an emergency department with an initial diagnosis 
of stroke over a 2-year period and found that 19% of 
these cases were actually stroke mimics. Four conditions 
comprised the majority of the mimics in this study: 
unrecognized seizures with postictal deÞ cits, systemic 
infections, brain tumor, and toxic-metabolic disturbances. 
Kothari et al. reviewed the admission diagnoses of stroke 
(ischemic and hemorrhagic) for patients evaluated in an 
emergency department and admitted to a hospital.[14] 
They found that there was disagreement between the 
admission diagnosis of ischemic stroke or TIA and the 
Þ nal discharge diagnosis in only 4% of cases. A recent 
small study used extensive imaging, including magnetic 
resonance imaging (MRI), MRA, diff usion-weighted 
imaging (DWI), and perfusion-weighted imaging 
(PWI), to investigate patients thought to have anterior 
circulation stroke. They found that 9% of patients initially 
diagnosed with stroke were �misdiagnosed,� which they 
deÞ ned as completely normal detailed MR studies with 
a probable alternative clinical diagnosis.[15] Diff usion-
weighted MRI was used to investigate stroke-like events 
in a study by Ay et al.[16] They found that 3.5% of the 
patients with enduring deÞ cits who were thought to 
have ischemic stroke had normal diff usion-weighted 
MRI. It is clear that the incidence of stroke mimics in 
any study depends upon the time at which the acute 
stroke syndrome is assessed. In the study by Libman 
et al., in which the initial assessment was made aft er 
history and physical examination alone, stroke mimics 
made up 19% of the cases.[13] In the study by Kothari 
et al., when the assignment of stroke syndrome was 
made aft er routine laboratory work and CT scanning, 
the incidence of stroke mimics was about 4%.[14] In the 
study by Ay et al., which employed MRI techniques in 

Table 1: Differential diagnosis of acute stroke 
syndromes, mimics, and atypical stroke 
presentations

Stroke subtypes - Cerebrovascular processes resulting 
in acute stroke syndromes* 
Ischemic stroke (TOAST classifi cation)
Large-artery atherosclerosis (embolus or thrombosis)
Cardioembolism (high or medium risk) 
Small-vessel occlusion (lacune)
Stroke of other determined etiology
Stroke of undetermined etiology
 a) Two or more causes identifi ed
 b) Negative evaluation
 c) incomplete evaluation
Hemorrhagic stroke 
Intracerebral hemorrhage 
Subarachnoid hemorrhage

Stroke mimics - unusual manifestations of nonvascular 
conditions that may resemble acute stroke syndrome 
Metabolic disorders affecting the nervous system 
Hypoglycemia 
Hyperglycemia 
Hepatic encephalopathy 
Nervous system disorders 
Seizure / postictal 
Generalized convulsive disorder with postictal confusion or focal 
neurologic signs 
Nonconvulsive status epilepticus 
Hemiplegic migraine 
Subdural hematoma 
Brain abscess 
Intracranial tumors 
Primary CNS Vasculites

Metastatic tumors
Hypertensive encephalopathy 
Multiple sclerosis 
Psychiatric problems 
Factitious disorders
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addition to laboratory workup and CT scanning, the 
incidence of stroke mimics decreased to 1-2%.[16] There 
are technical limitations in detecting cerebral ischemia 
using these techniques, but each investigation-be it a 
laboratory test, CT, or MRI-increases the speciÞ city of 
the diagnosis of ischemic stroke. Information on stroke 
mimics in India is lacking, and readers are asked to be 
cautious in interpretation of the stroke mimics based on 
data from the Western population.

Specifi c stroke mimics

Broadly, stroke mimics may be grouped into those that 
are likely to have and those less likely to have focal 
neurological Þ ndings. Those that are likely to present 
with focal neurological Þ ndings are seizure, complicated 
migraine, structural brain lesions, hypoglycemia, rare 
manifestation of multiple sclerosis, and functional 
hemiparesis.

Seizure 
Every study on stroke mimics identiÞ es seizures and post-
seizure events as common causes of stroke-like conditions. 
Traditional thought is that these postictal symptoms 
are manifestations of seizure-induced alterations in 
neuronal function that are reversible; structural neuronal 
alterations are not present. Postictal weakness or Todd�s 
paralysis usually follows partial motor seizures but may 
follow generalized seizures as well. The duration of such 
weakness or paralysis is usually brief, but it may last 
up to 48 h.[17] Rare inhibitory seizures, with extremity 
weakness as a manifestation of the seizure event, have 
been reported as well.[17] Seizures may also present as a 
complication of acute stroke or develop in a patient with a 
history of stroke.[18] Most studies have identiÞ ed postictal 
states indirectly, aft er further seizures were observed or 
aft er additional history was obtained that suggested a 
history of seizure disorder. 

Migraine mimicking stroke 
Migraine may actually precipitate a stroke, but there is 
also a variant of migraine-hemiplegic migraine-where 
unilateral hemiparesis outlasts the headache.[19] This 
is diffi  cult, if not impossible, to diagnos correctly at 
Þ rst presentation; it must be regarded as a diagnosis 
of exclusion. Only with recurrent, stereotypic att acks 
can this diagnosis be suspected. Cases with alternating 
hemiplegia have been reported. In some cases, this 
disorder has been shown to be familial.[20]

Mass lesions 
Subdural hematoma, cerebral abscess, primary CNS 
tumors, and metastatic tumors are among the clinical 
conditions simulating stroke in the studies cited above. 
A slowly growing mass typically produces a progressive 
syndrome; an abrupt onset of symptoms of these cases 

seems counterintuitive. A review of patients with brain 
tumors presenting to an Emergency Department (ED) 
showed that 6% of patients had symptoms that were 
of less than 1 day�s duration; it was thought that these 
patients with brief symptom duration might represent 
a sub-population who suff er acute deterioration due to 
hemorrhage into the tumor or who develop obstructive 
hydrocephalus.[21] Secondary eff ects of mass or edema 
on cerebral vasculature have been identiÞ ed as possible 
causes for the abrupt onset of seizures as well. Chronic 
subdural hematoma has been frequently reported as a 
cause of stroke and TIA-like symptoms.[22] 

Hypoglycemia 
That transient hypoglycemia may produce a stroke-
like picture with hemiplegia and aphasia has been 
known for years.[23] These patients are usually drowsy 
but can also oft en be alert, without the more common 
features of hypoglycemia of confusion, diminished 
level of consciousness, or coma.[24] Aphasia may make 
the history of diabetes more diffi  cult to discover. The 
syndrome has also been reported in alcoholics with 
hypoglycemia.[25] The pathogenesis of this focal CNS 
dysfunction is unclear. Hypoglycemia is generally 
deÞ ned as a blood glucose level of less than 45 mg/dl in 
these studies. The wide use of rapid bedside testing for 
glucose now makes this condition easily detectable and 
treatable. The hemiplegia may resolve immediately with 
the administration of intravenous glucose but resolution 
over a few hours is also reported.[26] 

Paroxysmal manifestation of multiple 
sclerosis (MS)

A sudden-onset neurological deÞ cit resembling a TIA 
may be the Þ rst manifestation of MS more oft en than is 
generally realized. This presentation is more common in 
the younger age-groups, the neurological deÞ cits tending 
to be of briefer duration and recurring more frequently. 
Att ention has been focused on paroxysmal symptoms 
of brain-stem and spinal-cord origin of the following 
types: paroxysmal dysarthria and ataxia, diplopia, tonic 
seizures, paroxysmal akinesia, and paroxysmal sensory 
disturbances and pains. All of these have been reported 
as the Þ rst symptoms of MS, with remissions lasting from 
less than 1 year to 21 years before other manifestations 
of MS developed.[27]

Functional hemiparesis 
Some patients initially thought to have cerebrovascular 
disease are later determined to have a functional cause 
for the hemiparesis or other stroke-like syndrome. 
Conversion disorder is the most commonly diagnosed 
psychiatric illness in these patients. One study of 
emergency department presentations of conversion 
disorder noted that symptoms of paresis, paralysis, 
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or movement disorders were common, being the 
presentation in almost 30% of patients.[28] SigniÞ cant 
comorbidities were seen in this population, with other 
psychiatric disorders oft en present, and the authors 
emphasized that conversion disorder is a diagnosis of 
exclusion. Patients oft en undergo multiple diagnostic 
tests before the diagnosis is assigned. The history of 
the onset of the symptoms can be particularly helpful. 
Patients with functional weakness will oft en describe 
symptoms suggestive of dissociation at the onset-either 
occurring in combination with panic or a physical trauma 
(oft en minor) or spontaneously. Dissociation refers to 
the reduction or loss of the normal sense of ownership 
of one�s actions. The history and the physical signs 
enable the diagnosis of functional hemiparesis to be 
made. In terms of physical Þ ndings, positive evidence 
of functional weakness (eg, Hoover�s sign) and lack of 
objective signs of organic disease, are both supportive 
of the diagnosis of functional hemiparesis.[29]

Malingering or factitious hemiparesis
Discriminating between consciously produced and 
unconsciously produced functional hemiparesis is oft en 
more diffi  cult. Among those patients who are consciously 
generating symptoms and signs, it is important to 
distinguish between those whose aim is to obtain �medical 
care� and those in pursuit of material gain. Behavior of 
the Þ rst kind comes under the diagnosis of factitious 
disorder. Those who simulate illness for Þ nancial or other 
material gains are called malingerers. Determination of 
the nature of the gain that is being sought by the patient 
requires assessment by a psychiatrist.[29]

Encephalopathies and other toxic-metabolic 
conditions 
Hyperglycemia with a hyperosmolar state may be 
associated with focal neurologic deficits simulating 
stroke; focal seizures have been reported in this 
condition as well. Focal neurologic signs seen in 
hyperglycemia may include aphasia, homonymous 
hemianopsia, hemisensory deficits, hemiparesis, 
unilateral hyperreß exia, and the presence of the Babinski 
sign.[17] Other metabolic encephalopathies reported to 
cause stroke-like conditions include hyponatremia and 
hepatic encephalopathy.[30,31] 

Stroke in the young Indian population

Most of the studies carried out in India have shown that 
about 10-15% of strokes occur in those below 40 years, 
which is high compared to other countries.[32,33] This 
could be due to many local etiological factors. Previously, 
causes contributing to stroke in the young were reported 
as meningovascular syphilis in men, puerperal cerebral 
venous thrombosis in women, and rheumatic heart disease 
in both sexes.[34] A disturbance in the balance of coagulation 

and Þ brinolysis has been suggested in the etiopathology 
of nonembolic cerebral infarction in the young.[35] Other 
studies have incriminated subacute tubercular meningitis, 
leading to arteritis or autoimmune angiitis, as an important 
risk factor in India.[36] More recently reported risk factors 
among the young include viper envenomation, elevated 
lipoprotein (a), and elevated anticardiolipin antibodies.
[37-39] A recent Indian study suggests that the squatt ing 
posture adopted in the toilet could be an important 
triggering factor for stroke in Indians, by the mechanism 
of raising the blood pressure.[40]

Other unusual causes for stroke mimics in 
children

Stroke is always a consideration when a previously 
healthy child or infant suddenly develops focal 
neurological disturbance. Half of these cases are of 
ischemic etiology and half are nontraumatic intracerebral 
and subarachnoid hemorrhages arising from vascular 
malformation.[41] In children, ischemic stroke may be 
precipitated by a hemoglobinopathy (eg, sickle cell 
anemia), hypercoagulable state, congenital and rheumatic 
heart disease, trauma, vasculitis, vasculopathies such as 
MELAS (mitochondrial myopathy, encephalopathy, lactic 
acidosis, and stroke-like episodes). Nonvascular causes 
of focal neurological disturbances include, alternating 
hemiplegia, migraine, seizures, Kawasaki disease, trauma, 
and space occupying lesions.[42] Detailed descriptions of 
these conditions is outside the scope of this paper. 

Atypical stroke presentations

Strokes with atypical presentations that take on the 
appearance of other disease process may change and 
evolve with time. The clinician is left  with the daunting 
problem of discovering the unusual manifestation of an 
uncommon clinical process. A seemingly inÞ nite number 
of unusual clinical syndromes have been attributed 
to ischemic stroke aft er thorough investigation. The 
presence of historical risk factors for cerebrovascular 
disease and the abrupt onset of symptoms may be the 
best clues available to the emergency physician to detect 
these unusual stroke syndromes. A few that are of clinical 
importance will be brieß y summarized.

Most strokes present as a deÞ cit or loss of function. 
Uncommonly, movement disorders will present due to 
a focal lesion such as an ischemic stroke or hemorrhage. 
Acute hemiballismus or unilateral dyskinesias oft en 
result from acute vascular lesions in the subthalamic 
nucleus or connections.[43] The movements may vary 
from wild ß inging movements to mild uncontrollable 
unilateral movements. The key to diagnosis is the abrupt 
onset of symptoms and the presence of risk factors for 
cerebrovascular disease. A review notes that any kind of 
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dyskinesia, hypokinetic as well as hyperkinetic, may be 
found from lesions at many diff erent levels in the frontal 
motor cortical and subcortical regions.[44] 

Confusional states, agitation, and delirium have all been 
reported as a consequence of focal neurologic injury; 
structures involving the limbic cortex of the temporal 
lobes and the orbitofrontal regions are commonly 
involved.[45] These states must be distinguished from the 
neglect syndromes and ß uent aphasias in which patients 
are oft en reported as confused but careful examination 
demonstrates a clear focal deÞ cit. In syndromes of visual 
neglect especially, testing for visual Þ elds will reveal a 
dramatic Þ eld cut that the patient cannot report since he 
or she was unaware of the deÞ cit. 

Sensory complaints of either unusual sensations or 
loss of sensation are common in parietal and thalamic 
strokes. At times, the sensory manifestation of a stroke 
may take on the characteristics of another clinical 
condition. Chest pain and limb pain that mimicked that 
of myocardial infarction were reported in a small series 
of patients; most had thalamic strokes but one had a 
lateral medullary infarct.[46] Sensory symptoms may 
occur with lesions in many places in the central nervous 
system. Cortical involvement is usually accompanied by 
other neurologic deÞ cits such as hemiparesis, aphasia, 
hemineglect, or visual Þ eld abnormalities.[47] 

Cortical blindness is unusual but may occur; it can be 
distinguished from bilateral ocular disease by the normal 
pupillary light responses and normal optic disks. As 
many as 10% of patients with cortical blindness deny 
visual symptoms (Anton�s syndrome); at times there is 
an element of �blindsight,� with patients retaining some 
residual visual ability in their blind areas. For example, 
patients with blindsight may make correct �guesses� 
about movements or colors of objects in the visually 
deÞ cient areas, demonstrating some remnant perception 
of which they are not consciously aware.[48] 

Bedside assessment of stroke

Simultaneous to the process of conÞ rming the diagnosis 
of stroke, there needs to be an ongoing assessment at 
the bedside. The initial evaluation of a potential stroke 
patient is similar to that of other critically ill patients: 
stabilization of airway, breathing, and circulation (ABC). 
This is quickly followed by a secondary assessment of 
the neurological deÞ cits and possible comorbidities. 
The overall goal is not only to identify patients with 
possible stroke but also to exclude stroke mimics, identify 
other conditions requiring immediate intervention, 
and determine potential causes of the stroke for early 
secondary prevention [Table 2]. A good history and a 
thorough physical examination to elicit the associated 
signs may help in diff erentiating stroke from the common 
mimics.

1. History
Although it may not be absolutely accurate, some 
early historical data and clinical Þ ndings may direct 
the physician toward a diagnosis of another cause for 
the patient�s symptoms [Table 1]. Some of the salient 
historical features that aid in distinction of stroke from 
the common stroke mimics are outlined in Table 2. An 
indistinct onset, course, or resolution point towards a 
stroke mimic being present.[49] Alteration of mental status 
or loss of consciousness, in the absence of lateralizing 
symptoms or signs, points towards metabolic or other 
causes of encephalopathy.[49] March of symptoms or 
positive symptoms is indicative of increased brain 
activity as seen in seizures. Finally, headache as the 
presenting symptom in the appropriate (young) age-
group is more likely to represent migraine though it is 
also a feature seen commonly in stroke.

In addition to the historical aspects of the symptoms, it is 
important to ask about risk factors for atherosclerosis and 
cardiac disease in all patients, as well as any history of 
cigarett e smoking, migraine, seizure, infection, trauma, 
or pregnancy. Historical data necessary for deciding the 

Table 2: Clinical features of common stroke mimics that may distinguish it from stroke

Clinical feature Stroke Seizure Migraine Metabolic Structural lesion Factitious disorder
History Risk factors Seizure Migraine Metabolic disease Trauma Stressful situation
Indistinct onset,  +/− +/− +/− + +++ +/−
course or resolution
Loss of consciousness +/− ++ + +++ + +/−
or confusion
March of symptoms +/− +++ ++ +/− +/− +/−
Positive Þ ndings:  +/− ++ + +/− + +/−
hallucination, involuntary
movement, twitching
Headache as presenting +/− +/− +++ +/− ++ +/−
symptom
Hoover�s sign and/or − − − − − +++
Sternocleidomastoid test

+++ Very likely to be present; ++ Likely to be present; + may be present; +/− may or may not be present; − absent
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eligibility of the patient for therapeutic interventions in 
acute ischemic stroke are equally important.[50] Bystanders 
or family witnesses should be asked for information 
about onset time and historical issues, especially when 
patients are unable to speak or provide history. Validated 
tools for identiÞ cation of stroke patients within an ED 
are available.[51] Telephone numbers, including cellular 
telephone numbers, of witnesses or relatives may help 
the ED physician to clarify the history or seek consent 
for treatment. A list of the patient�s medications, or the 
medication containers themselves, should be sought, 
with particular attention paid to identifying any 
anticoagulant (both oral and injectable), antiplatelet, and 
antihypertensive drug use.

2. Physical examination
The general physical examination continues from 
the original assessment of the Airway, Breathing and 
Circulation (ABC) and should include pulse oximetry 
and body temperature. Examination of the head and 
neck may reveal signs of trauma or seizure activity (eg, 
contusions or tongue biting), carotid disease (bruits), or 
congestive heart failure (jugular venous distention). The 
cardiac examination focuses on identifying concurrent 
myocardial ischemia, valvular conditions, irregular 
rhythm and, in rare cases, aortic dissection, which 
could precipitate a cardioembolic event. Similarly, 
the respiratory and abdominal examinations seek to 
identify other comorbidities. Examination of the skin 
and extremities may also provide insight into important 
systemic conditions such as hepatic dysfunction, 
coagulopathies, or platelet disorders (eg, jaundice, 
purpura, or petechia).

3. Neurological examination and stroke scale 
scores
The emergency physician�s neurological examination 
should be brief but thorough. It is enhanced by use of a 
formal stroke score or scale, such as the NIH Stroke Scale 
(NIHSS). It enables examiners to rapidly detect focal 
neurological deÞ cits. In addition it may help quantify 
the neurological deÞ cit resulting from a stroke and is 
useful in monitoring progress with stroke treatment 
such as thrombolysis. The scale can be used by a broad 
spectrum of non-neurological healthcare providers.[51,52] 
Use of a standardized examination helps to ensure that 
the major components of a neurological examination 
are performed in a timely fashion. These scores not 
only help to quantify the degree of neurological deÞ cit 
but also facilitate communication between healthcare 
professionals, identify the possible location of vessel 
occlusion, provide early prognosis, and help to identify 
patient eligibility for various interventions and the 
potential for complications.[53-55] It may also have some 
predictive value in detecting stroke mimics. One study 
found a higher proportion of stroke mimics among 

patients with NIHSS 0-10 compared to those presenting 
with NIHSS >10.[49] Several studies have demonstrated 
that emergency physicians committ ed to stroke care 
may correctly identify and safely treat stroke patients, 
especially with the use of such standardized scales.[56,57] 
Access to neurological expertise when required may 
beneÞ t care of the stroke patient.[58]

4. Diagnostic tests
Diagnostic tests should be performed routinely in 
patients with suspected ischemic stroke to identify 
systemic conditions that may mimic or cause stroke 
or that may inß uence therapeutic options [Table 3]. 
Neuroimaging in the form of CT and MRI are critically 
important. While non-contrast CT scan is useful in 
distinguishing hemorrhagic from ischemic stroke, it is 
of limited diagnostic value in diff erentiating stroke from 
stroke mimics. It may remain normal up to 24 h from 
symptom onset in ischemic stroke patients. Contrast CT, 
including CT perfusion (CTP) and CT angiogram (CTA), 
can contribute signiÞ cantly to this diff erentiation. An 
abnormal CTP or CTA will not only aid in conÞ rming the 
diagnosis of ischemic stroke, but also enable detection of 
contrast-enhancing lesions such as tumor and abscess. 
MR diff usion-weighted imaging has been found to have 
a high sensitivity and speciÞ city in the early diagnosis 
of ischemic stroke. Perfusion-weighted imaging, which 
requires MR imaging with contrast, may be a useful 
adjunct to non-contrast DWI in conÞ rming the diagnosis 
of ischemic stroke.

In addition to the neuroimaging modalities, blood tests 
are useful in the diagnosis of the stroke mimics. These 
tests include blood glucose measurement, complete blood 

Table 3: Immediate diagnostic studies: 
Evaluation of a patient with suspected acute 
stroke

All patients
• Noncontrast brain CT or brain MRI
• Blood glucose
• Serum electrolytes/renal function tests
• ECG
• Markers of cardiac ischemia
• Complete blood count, including platelet count*
• Prothrombin time/international normalized ratio (INR)*
• Activated partial thromboplastin time*
• Oxygen saturation

Selected patients
• Hepatic function tests
• Toxicology screen
• Blood alcohol level
• Pregnancy test
• Arterial blood gas tests (if hypoxia is suspected)
• Chest radiography (if lung disease is suspected)
• Lumbar puncture (if subarachnoid hemorrhage is suspected and 

CT scan is negative for blood)

• Electroencephalogram (if seizures are suspected)

*Important if thrombolysis is contemplated 
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count with platelet count, prothrombin time, activated 
partial thromboplastin time, international normalized 
ratio, and renal function studies. Hypoglycemia may 
cause focal symptoms and signs that mimic stroke, 
and hyperglycemia is associated with unfavorable 
outcomes. Determination of the platelet count and, 
in patients taking warfarin or with liver dysfunction, 
the prothrombin time/international normalized ratio 
is important. Because time is critical, it is advocated 
that thrombolytic therapy should be started for stroke 
patients while awaiting the results of the prothrombin 
time, activated partial thromboplastin time, or platelet 
count; therapy with thrombolytics is withheld in 
absence of these test results, if a bleeding abnormality or 
thrombocytopenia is suspected, if the patient has been 
taking warfarin and heparin, or if there is any uncertainty 
regarding anticoagulation use.

5. Other tests
A clinical cardiovascular examination, measurement of 
serum levels of cardiac enzymes, and a 12-lead ECG may 
be performed in all stroke patients [Table 3].[59] Cardiac 
abnormalities are common among patients with stroke, 
and the patient can have an acute cardiac condition 
that mandates urgent treatment. For example, acute 
myocardial infarction can lead to stroke, and acute stroke 
can lead to myocardial ischemia.[60-62] In addition, cardiac 
arrhythmias can occur among patients with acute ischemic 
stroke.[60-64] Atrial fibrillation, an important potential 
cause of stroke, can be detected in the acute sett ing.
[65] Cardiac monitoring should be conducted routinely 
aft er an acute cerebrovascular event to screen for serious 
cardiac arrhythmias.[65] Examination of the cerebrospinal 
ß uid is indicated if the patient has symptoms suggestive 
of subarachnoid hemorrhage and a CT scan does not 
demonstrate blood. Although CT scan is more sensitive 
than MRI in detecting subarachnoid blood in the acute 
phase, in the subacute phase, MRI sequences, in particular 
gradient-echo T2 images followed by ß uid-att enuated 
inversion recovery (FLAIR) images, are considered to be 
the most sensitive. The clinical features of subarachnoid 
hemorrhage diff er considerably from those of ischemic 
stroke. Cerebrospinal ß uid analysis may be of additional 
value when CNS infection needs to be excluded as the cause 
for the stroke-like presentation. Electroencephalography 
may be helpful for evaluating patients in whom seizures 
are suspected as the cause of the neurological deÞ cits or 
in whom seizures could have been a complication of the 
stroke.[66] Seizure in the absence of imaging conÞ rmation 
of acute ischemia is a relative contraindication for the use 
of rtPA in acute ischemic stroke. 

Additional tests may be performed as indicated by 
the patient�s history, symptoms, physical Þ ndings, or 
comorbidities [Table 3]. A toxicology screen, blood alcohol 
level, arterial blood gas, and pregnancy test should be 

obtained if the physician is uncertain about the patient�s 
history or if suggested by Þ ndings on examination.

In summary, bedside assessment is important in 
distinguishing stroke from stroke mimics. Blood 
tests and brain imaging are often useful adjuncts 
to bedside assessment. The later may play critical 
roles in identiÞ cation of stroke, decision to treat, and 
prioritization of tests, in view of the fact that thrombolytic 
therapy carries the risk of bleeding and is oft en limited 
by a narrow time window of opportunity.
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