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Transient Ischemic Attack

Introduction
Recent research on transient ischemic attacks (TIA) has changed how 

emergency medicine providers evaluate and manage this sometimes dif-
ficult diagnosis. This article provides readers with current information and 
relevant studies pertaining to TIAs. It will review recent changes in the 
way a TIA may be considered, as well as decision-making about workup, 
diagnosis, and disposition. Current trends also will be discussed. These 
changes have come about with the wider use of expanded computed tomog-
raphy (CT) and magnetic resonance imaging (MRI) protocols, particularly 
diffusion-weighted imaging (DWI), in addition to rigorous studies with 
decision-making tools. 

Epidemiology
According to the American Heart Association/American Stroke 

Association (AHA/ASA), about 240,000 U.S. adults experience a TIA each 
year. By definition, TIA represents a transient and spontaneously resolving set 
of symptoms; however, there is a significantly increased risk for future isch-
emic events in the next 24 hours and coming weeks.1 Within one year after a 
TIA, 5.1% of patients experienced a recurrent cerebrovascular event and 6.2% 
experienced an ischemic cardiovascular event or death.2 Other studies have 
noted a 5% risk of ischemic stroke within the first 24 hours and as high as 
12% in the first 30 days following a TIA.3 With 690,000 adults experiencing 
an ischemic stroke annually in the United States, prevention of future isch-
emic attacks is essential.1 There are large financial implications from TIA and 
ischemic stroke, with an estimated direct medical cost that may increase from 
$28 billion to $96 billion between 2010 and 2030.4 

Two definitions of TIA are used clinically. The modern definition incorpo-
rates tissue-based information to aid the clinician with the diagnosis, while the 
conventional definition is time-based. Under the time-based clinical model, 
TIA is defined as signs or symptoms of a focal neurological deficit lasting  
< 24 hours. Once symptoms last ≥ 24 hours or there are imaging findings con-
sistent with the exam, it is considered a stroke.6 Limitations on the availability 
of DWI for the tissue-based definition in many facilities make it difficult to 
implement this model consistently. In one review, researchers compared the 
long-term outcomes of patients with TIA tissue-based diagnosis vs. those 
diagnosed only on symptom duration. These authors noted that the early risk 
of stroke after a TIA was vastly different depending on the presence of brain 
infarction detected by DWI; the risk was between 0% and 0.4% without infarc-
tion and 5% to 10% with infarction.7 Interestingly, in one study with the time-
based decision, the prevalence of infarcts was 21-67% using DWI.8 
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EXECUTIVE SUMMARY
 z Transient ischemic attack (TIA) is a clinical syndrome; the key 

features are the sudden onset of the loss of a neurologic func-
tion, such as weakness, balance, speech, or vision.

 z If the initial computed tomography scan does not show any 
intracranial hemorrhage, most patients who have experienced 
a TIA should be started on antiplatelet therapy.

 z Diffusion-weighted imaging by magnetic resonance imaging 
can detect a small infarct in a significant number of patients 
who have experienced a TIA.

 z There is no consensus regarding the use of clinical decision 
tools that estimate the risk of subsequent stroke in patients 
with TIA. 

 z The development of an institution-specific protocol for 
the emergency department assessment and disposition of 
patients with TIA is recommended. 

Etiology
There are several mechanisms that 

result in the clinical manifestation of a 
TIA. Each mechanism causes a tempo-
rary symptomatic disruption in blood 
flow to a specific part of the brain, brain-
stem, or retina, with eventual return of 
perfusion and function. The TOAST 
classification for stroke subtypes devel-
oped for a randomized, controlled trial 
of a low-molecular weight heparinoid for 
treatment of acute stroke (Trial of Org 
10172 in Acute Stroke Treatment) also 
can be used to categorize TIAs: large-
artery atherosclerosis, cardioembolism, 
small-vessel occlusion, stroke of other 
determined etiology, and stroke of unde-
termined etiology.9,10,11 

Large-artery atherosclerosis is impli-
cated when stenosis of more than 50% 
or occlusion of a major artery is found 
on imaging without possible cardiogenic 
embolism. Most lesions are associated 
with atherosclerosis. (See Figure 1.) 
Cardioembolic events are due to embo-
lism of thrombi present in the heart. 
Definitive diagnosis requires identifi-
cation of the thrombotic source (e.g., 
detection of left atrial thrombus on 
transesophageal echocardiogram). Other 
indications may be evident with previ-
ous TIA or stroke in multiple vascular 
territories or systemic embolization. 

Small-artery occlusions (lacune) are 
considered with a small (< 1.5 cm) 
lesion on CT/MRI without a cardiac 
source or more than 50% stenosis of 
an ipsilateral artery. Risk factors for 
small vessel disease, such as smoking, 
hypertension, and diabetes, support this 
etiology. 

Acute stroke of other determined 
etiology is a classification arising from 

rare cases of stroke, for example: hyper-
coagulable states, hematologic disorders, 
or vasculopathies. Similar to lacunar 
strokes, cardiac embolism and large-
artery atherosclerosis should be ruled 
out. 

The last classification is stroke of 
undetermined etiology. As the name 
implies, one specific cause cannot be 
determined. Patients may have no 
cause found on evaluation or have two 
or more likely causes.11 Determining a 
stroke or TIA subtype is more impor-
tant than classification alone, as the sub-
type determines future treatment (i.e., 
cardioembolic = anticoagulation).

With cerebrovascular thrombus for-
mation, the native vessel is affected. 
For example, in patients with diabetes, 
vascular injury may arise from endo-
thelial dysfunction, inflammation, or 
decreased pliability. Over time, athero-
sclerosis develops and causes ischemia 
via plaque rupture with occlusion or 
decreased flow with a watershed type of 
TIA.5,9,10,12 Large vessel disease, such as 
in the carotid arteries, can cause cerebral 
hypoperfusion and lead to watershed 
ischemia with decreased flow as well as 
to artery embolization.12 

Risk Factors
The AHA/ASA published guide-

lines on stroke risk reduction in 2014. 
Following these recommendations 
would allow for greatly reduced future 
risk of stroke and TIA. Risk factors 
from these guidelines and other sources 
are noted in Table 1. While it is beyond 
the scope of this topic to cover each risk 
factor, it is important to identify modi-
fiable risk factors that a clinician may 
target for potential treatment.

Clinical Presentation
TIAs present in many different forms, 

but often are similar to the presentation 
of patients with stroke. The most com-
mon presentations of a TIA include: 
sudden weakness or sensory loss in the 
face, arm, or leg, especially if it occurs 
on one side of the body; sudden dif-
ficulty talking or understanding; sud-
den difficulty with vision; or sudden 
trouble walking due to dizziness or 
loss of balance and coordination.13,14 
Patients typically present with sudden 
onset of symptom(s), since a gradual 
crescendo of symptoms is not typical. It 
may take up to 24 hours for the symp-
toms to resolve, with about 10 minutes 
of symptoms being the most common 
duration for TIA. Based on presenting 
symptoms, there should be a correlating 
neuroanatomical pattern. 

Lacunar ischemia typically is associ-
ated with predominantly motor and 
sensory deficits. TIAs due to ischemia in 
the region of the middle cerebral artery 
may have weakness and/or decreased 
sensation on the face and extremities of 
the contralateral side, dysarthria, apha-
sia, neglect, gaze preference, or homony-
mous hemianopsia (loss of peripheral 
vision on the contralateral side of the 
TIA or stroke). TIAs affecting the pos-
terior circulation cause symptoms from 
disruption of the brainstem, cerebellum, 
or occipital cortex. Loss of conscious-
ness may occur as a result of ischemia to 
the brainstem. Other brainstem findings 
include dysarthria, diplopia, and cranial 
nerve deficits (ocular palsies), and also 
may include motor weakness (cortico-
spinal tract). 

Cerebellar TIAs often are difficult 
to detect, since the symptoms are 
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nonspecific and physical findings require 
specific testing. Nausea, vomiting, and 
dizziness often are presenting com-
plaints that may be attributed to other 
causes when patients with TIA or stroke 
initially are evaluated. Nystagmus, 
ataxia, and dysmetria also may be pres-
ent if a focused exam is completed. 
Dizziness alone may represent a stroke 
or TIA and may be expressed as vertigo 
or disequilibrium. Vertigo can be due to 
disorders of the balance glands in the 
inner ear (termed peripheral vertigo) or 
may arise from conditions in the brain-
stem (termed central vertigo); in about 
80% of patients with vertigo, it is of 
peripheral origin. Traditionally, the dif-
ferentiation of peripheral from central 
vertigo has been done using historical 
factors and associated symptoms. The 
accuracy of this approach was not great 
and techniques using provocative testing 
have proven better. The HINTS (Head-
impulse-Nystagmus-Test-of-Skew) has 

a high sensitivity and specificity, 100% 
and 96%, respectively, for identifying 
central causes.15 

The HINTS exam is performed with 
three different maneuvers: head impulse, 
nystagmus, and test of skew. In the 
head impulse test, the patient is asked 
to look at a fixed object. The examiner 
slowly turns the head to one side and 
then rapidly back to the middle posi-
tion. A peripheral cause is likely when 
the patient is not able to maintain eye 
fixation on the visual target during the 
slow turning (occasionally seen) or after 
the rapid return to the neutral position 
(most sensitive finding). A central cause 
is suspected when the patient is able to 
maintain focus. 

Transient nystagmus on lateral gaze 
may be seen in normal individuals, but 
sustained nystagmus is abnormal. If 
it is bidirectional, rotatory, or vertical, 
a central cause should be considered 
likely. 

Lastly, the test of skew is performed 
by having the patient visually fix on a 
non-moving object. The examiner covers 
one eye at a time, then uncovers it, and 
covers the other eye. When the eye is 
uncovered and is not fixed on the target, 
it is considered abnormal.15 

Peripheral vertigo is diagnosed when 
the provider finds agreement in all three 
portions of the HINTS exam: a positive 
head impulse test (not able to maintain 
eye fixation), unidirectional and hori-
zontal nystagmus, and a negative skew 
test (able to maintain fixation on target). 
Mixed findings cannot be used to dif-
ferentiate peripheral from central causes.  
Other findings common in patients 
with central vertigo may be helpful: 
headache or neck pain, truncal instabil-
ity, or other neurological exam finding.

Patients with symptoms involving 
the posterior cerebral artery likely will 
present with vision loss. They also may 
have confusion, headache, memory 

Figure 1. Right Internal Carotid Artery Stenosis (Arrows) of About 60% in a Patient  
Diagnosed With TIA
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impairments, problems with repeti-
tion, and sometimes motor weakness 
(from perforators of PCA and mid-
brain). Ipsilateral cranial findings and 
contralateral motor or sensory findings 
should alert providers to brainstem 
involvement. Headaches also may 
occur in TIAs. One study found 13.3% 
of patients diagnosed with a TIA had 
a new type of headache at the time of 
onset.16 

Anterior cerebral artery (ACA) 
TIAs and strokes are uncommon and 
account for less than 2% of all strokes. 
Compared with other stroke territories, 
ACA strokes have a high percentage 
of crural monoplegia (weakness in one 
leg), which is the result of blood sup-
plied to the neurons associated with 
control of the lower extremities. More 
than 80-90% of patients with ACA 
strokes present with this symptom.17

When examining patients with any 
symptoms concerning for stroke or TIA, 
providers should refer to the National 
Institutes of Health Stroke Scale 
(NIHSS) as well as conduct a focused 
exam on the area of concern. Providers 
should attempt to localize complaints 
to vascular territories described above 
when feasible. Providers also must pay 
careful attention to the history of what 
occurred and the complaints, because 
frequently they may be resolved by the 
time of presentation.16 

Differential Diagnosis 
There are many mimics to strokes and 

TIAs. Different findings on exam or 
history may suggest a mimic vs. a true 
TIA or stroke. Seizures are a common 

mimic and usually can be distinguished 
by certain findings: postictal state, loss 
of consciousness, seizure-like activity, 
or history of epilepsy. Somatoform and 
conversion disorder separate them-
selves with changes in the clinical 
picture and fluctuations of symptoms, 
non-neuroanatomic exam and history 
findings, or a history of mental illness. 
Migraine headaches usually have a his-
tory of similar events, possible aura, 
and headache. However, about 14% 
of patients with ischemic stroke had 
headaches that were described as differ-
ent from their usual migraines if they 
had a history of headaches.14 Toxic or 
metabolic abnormalities typically have 
nonfocal neurologic exams.18

Workup and Diagnosis
A full neurologic and cardiac 

examination should be performed on 
suspected TIA patients. Vital signs, 
point-of-care blood glucose, CT scan 
of the head, and electrocardiogram 
(ECG) should be obtained. A non-
contrast CT scan of the head may dif-
ferentiate the patient from a subdural 
hematoma, tumor, and intracerebral 
hemorrhage. Hypoglycemia also may 
mimic a TIA and can be identified 
quickly with a finger stick glucose test. 
ECG is an essential test, as it can eas-
ily identify atrial fibrillation and other 
rhythm abnormalities. Other tests 
should include a complete blood count, 
coagulation studies (prothrombin time/
INR and activated partial throm-
boplastin time), markers for cardiac 
ischemia, and serum electrolytes/renal 
function tests.18,19,20  

Additional imaging may include CT 
angiography (CTA) of the head and 
neck, ultrasound of the carotids, as well 
as MRI. CTA of the head and neck 
can be completed along with a head 
CT, is quick to perform, and delivers 
high-quality vascular imaging. CTA 
may be superior to carotid ultrasound 
in that the extracranial and intracranial 
vessels can be evaluated. Vascular imag-
ing may help to identify significant 
stenosis from large-artery atheroscle-
rosis or even chronic occlusions in 
some patients. Having 50% or greater 
stenosis on diagnostic angiogram or 
occlusion in a congruent vessel puts the 
patient at high risk for recurrent stroke. 
(See Figure 1.) The North American 
Symptomatic Carotid Endarterectomy 
Trial (NASCET) demonstrated that 
patients with stroke or TIA benefitted 
from carotid endarterectomy (CEA) 
compared with medical management 
when carotid artery stenosis was greater 
than 70%.21 The current AHA/ASA 
guidelines recommend consideration of 
CEA in patients with stenosis greater 
than 50%. 

DWI is able to show abnormal dif-
fusion of water molecules in the set-
ting of brain ischemia.19 (See Figure 2.) 
As noted earlier, a high percentage of 
patients with TIAs diagnosed using the 
time-based approach have infarcts iden-
tified on DWI.7 An important feature 
of these TIA-related infarcts seen on 
DWI is their small size (more than 90% 
are less than 1 mL), which explains their 
low detection rate with noncontrast CT. 
As previously stated, MRI is not rapidly 
available at all institutions and, thus, 
the clinical and historical exam should 
determine further workup. When diag-
nosis is questionable, MRI may help to 
confirm the diagnosis of a stroke mimic 
or to rule out cerebral ischemia.22

Treatment 
Prompt use of secondary stroke 

intervention has been shown to reduce 
the risk of future strokes by as much 
as 80%. Revascularization should be 
considered with symptomatic carotid 
artery stenosis in patients who have had 
a cerebrovascular event. Endarterectomy 
for symptomatic carotid stenosis of 50% 
or greater on diagnostic angiogram (or 
70% or greater on noninvasive imaging 

Table 1. Risk Factors for Transient Ischemic Attack 
or Stroke1,5

• Prior TIA or stroke
• Hypertension
• Diabetes mellitus
• Hypercholesterolemia
• Atrial fibrillation
• Congestive heart failure
• Smoking
• Patent foramen ovale
• Aortic atheroma
• Substance abuse

• Antiphospholipid antibodies
• Sickle cell disease
• Mechanical or other heart valve 

disease
• Hypercoagulation
• Sleep apnea
• Obesity
• Physical inactivity
• Pregnancy
• Advanced age
• Family history 
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with CTA, MR angiogram, or carotid 
ultrasound) has been shown to be an 
effective form of prevention if done 
within the first two weeks of an event. 
Therefore, diagnosing carotid stenosis 
is important in TIA because it causes 
50% of early recurrences yet only makes 
up about 10% of all TIAs. When a clear 
cardioembolic cause is found (i.e., atrial 
fibrillation), anticoagulation should 
be initiated. With all other causes, 
treatment is centered around initia-
tion of antiplatelet agents, statins, and 

risk-modification strategies. Common 
risk modification involves treatment 
of hypertension, smoking cessation, or 
weight loss.19 

All patients with TIAs should be on 
antiplatelet agents unless anticoagula-
tion is required. Aspirin 81-325 mg daily 
usually is first-line therapy. (See Table 
2.) Intracranial atherosclerosis should 
be treated with medical management. 
Stenting of intracranial arterial stenosis 
was not found to reduce the occurrence 
of stroke and is not recommended when 

compared to medical management in 
the Stenting vs. Aggressive Medical 
Management for Preventing Recurrent 
Stroke in Intracranial Stenosis trial.22 
Specifically for significant stenosis (70-
99%), medical management included 
325 mg aspirin and 75 mg clopidogrel 
for 90 days.19,23 

The benefits of dual antiplatelet 
therapy were noted in the Clopidogrel 
in High-risk Patients with Acute 
Non-disabling Cerebrovascular Events 
(CHANCE) trial that compared the 
effects of clopidogrel plus aspirin vs. 
aspirin alone. Patients were given a 
loading dose with 300 mg of clopi-
dogrel followed by 75 mg/d for 90 
days plus aspirin at a dose of 75 mg/d. 
The aspirin-alone group received 
75 mg/d plus placebo for 90 days. 
Recurrent stroke occurred in 8.3% of 
the clopidogrel-aspirin arm compared 
with 11.8% in the aspirin-only group 
(P < 0.001). The risk of bleeding was 
not significantly different between the 
two groups.24 Limitations included the 
population studied was Chinese and 
included a high proportion of males, 
and the percentage of patients treated 
with antihypertensive(s) and lipid-
lowering medication was lower than 
normally seen in North America.19 

Disposition
A variety of risk-stratification tools 

have been developed to determine the 
risk of subsequent stroke after a TIA. 
(See Table 3.) The two most commonly 
used are the ABCD and the ABCD2 
scores, developed as clinical decision 
rules for assessing the risk of stroke 
patients in a nonspecialist setting. The 
addition of diabetes to the original 
ABCD score created the ABCD2 
score:

• Age ≥ 60 years (1 point);
• Blood pressure ≥ 140/90 mmHg on 

first evaluation (1 point);
• Clinical symptoms of focal weakness 

(2 points) or speech impairment with-
out weakness (1 point);

• Duration ≥ 60 minutes (2 points) or 
10-59 minutes (1 point);

• History of diabetes (1 point).
The initial studies of the ABCD2 

determined that a score ≥ 4 was deemed 
higher risk with a two- to seven-day 
chance of stroke occurring in 4.1-11.7% 

Figure 2. MRI DWI of an Acute Infarct of the Left Corona  
Radiata (Arrow)

Table 2. Summary of Antiplatelet Treatment19,22

• For noncardioembolic TIA, use of antiplatelet agents rather than oral 
anticoagulation is recommended.
• Aspirin 81-325 mg/day monotherapy or combination aspirin 25 mg/extended-
release dipyridamole 200 mg twice daily for initial therapy
• Clopidogrel 75 mg alone is reasonable in place of aspirin or aspirin/
dipyridamole when aspirin is contraindicated
• May consider clopidogrel for 90 days plus aspirin within 24 hours of a TIA
• No significant evidence to support increasing dose of aspirin for those already 
on aspirin therapy. May consider adding another agent; however, no agent(s) 
have been studied sufficiently
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of patients and < 4 was low risk with 
a two- to seven-day chance of stroke 
between 1.0-1.2%. 

Newer studies show there is large 
proportion of patients with low risk 
who would benefit from more prudent 
evaluation and treatment because of 
high rates of future stroke in seven 
days. Subsequent studies reported 
recurrent strokes in seven days were 
from 25% of patients with scores in 
the low or intermediate risk scores 
≤ 4.25,26 Furthermore, in 2016, the 
American College of Emergency 
Physicians made a moderate recom-
mendation against the use of the 

ABCD2 score to identify patients 
who can be discharged safely from the 
emergency department.27 For example, 
a significant number of high-risk 
patients with symptomatic carotid ste-
nosis may be missed. 

Supplementing the ABCD2 assess-
ment with DWI is one way to improve 
the predictive power seen with the 
Clinical and Imaging-based Predictive 
score (CIP) and ABCD2 plus diffusion-
weighted imaging (ABCD2-I) tools.27 
Adding two additional criteria — TIA 
within seven days preceding the index 
visit and carotid stenosis — creates the 
ABCD3-I tool:28 (see Table 3)

• TIA prompting medical attention 
plus at least one other TIA in the pre-
ceding seven days (2 points);

• Ipsilateral ≥ 50% ICA stenosis (2 
points);

• Acute diffusion-weighted imaging 
hyperintensity (2 points).

The TIA risk prediction tools are a 
work in progress, and additional valida-
tion studies need to be done before the 
addition of DWI and carotid imaging 
to clinical scoring tools can be recom-
mended for routine use. 

When patients are admitted, they 
are likely to have further imaging 
studies done compared to patients 

Table 3. Risk Stratification Tools for Occurrence of Stroke After TIA

Tools (points assigned) ABCD ABCD2 CIP ABCD2-I ABCD3-I

Clinical Features

Age ≥ 60 years 1 1 1 1 1

Symptom duration  
10-59 minutes 1 1 1 1 1

Symptom duration  
≥ 60 minutes 2 2 2 2 2

Focal weakness 2 2 2 2 2

Speech impairment without 
weakness 1 1 1 1 1

Diabetes mellitus 1 1 1 1

Systolic blood pressure 
> 140 mmHg or  
Diastolic blood pressure 
> 90 mmHg

1 1 1 1

TIA within preceding seven days 2

Imaging Features

Acute infarction on diffusion-
weighted imaging 1 3 2

Ipsilateral carotid stenosis  
≥ 50% 2

Total possible score 6 7

Four categories: 
ABCD2 < 4 or ≥ 4  
and/or infarct seen on 
DWI

10 13

Risk prediction interval Seven days 2, 7, and 90 days 2 and 7 days 7 and 90 days 2, 7, 28, and 90 
days

Abbreviations: ABCD = Age, Blood pressure, Clinical features, Duration score; ABCD2 = Age, Blood pressure, Clinical features, Duration, Diabetes score; CIP 
= Clinical and Imaging-based Predictive score; ABCD2-I = ABCD2 plus diffusion-weighted imaging; ABCD3-I – ABCD2 plus TIA within seven days of index 
event and diffusion-weighted imaging
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not admitted. Researchers using a ret-
rospective cohort study on national 
Veterans Administration data from 
2008 found patients were more likely 
to have any neuroimaging of the brain 
(91% vs. 78%), MRI (59% vs. 16%), 
carotid artery imaging (52% vs. 38%), 
or echocardiogram (46% vs. 22%). They 
also found 26% of patients who were 
admitted with a diagnosis of TIA from 
the emergency department had the 
discharge diagnosis of stroke.30 Similar 
rates of alternative diagnosis were found 
in 36% of patients in another study.31

In a study performed in Canada, 
researchers noted that patients dis-
charged from the hospital were found 
to have an 8% return rate within one 
week of the initial event.30 With both 
studies (VA and civilian), the long-term 
outcome was similar for those admitted 
and those discharged.30,31 With a high 
return rate of stroke, a clinical pathway 
may help with deciding on a patient’s 
disposition. One study implemented 
a TIA protocol to standardize and 
streamline evaluation of those patients.32 
The authors found a decrease in overall 
time in the hospital with their protocol. 
Under the protocol, patients either were 
discharged, admitted, or observed in 
an emergency department observation 
unit. Standardized workup included 
brain and vascular imaging. MRI with 
DWI was recommended. In regard to 
vascular imaging, MRA head/neck was 
first line, followed by CTA head/neck, 
and carotid duplex. Neurology was con-
sulted. Admission criteria included the 
following: 

• ≥ 50% stenosis of a blood vessel that 
could explain symptoms;

• ischemic lesion on MRI or CT scan;
• more than one TIA in the past 

month;
• ABCD2 score of 6-7;

• medical instability (e.g., new-
onset atrial fibrillation, uncontrolled 
hypertension);

• outpatient workup cannot be easily 
or effectively arranged.

With a negative workup, patients 
had arranged prompt follow-up in a 
neurology clinic unless another diag-
nosis was favored, such as migraine 
or low probability, in which case they 
were referred for non-urgent neurol-
ogy clinic or primary care follow-up. 
Patients with suspicion of TIA were 
started on 81 mg unless already on 
antithrombotic therapy or contraindi-
cated. No difference was found with 
respect to recurrent TIA or stroke in 
90 days either before or after imple-
mentation of the protocol. 

Ultimately, disposition from the 
emergency department is decided 
based on multiple factors. In one study, 
researchers recommended that providers 
consider patients’ presentation, workup, 
history, access to follow-up, and overall 
risk.32 In this study, patients were in 
the hospital for less time than in other 
studies. However, many were sent to an 
ED observation unit, which might not 
be present at all facilities. Additionally, 
access to MRI and in-house neurology 
consult may not be available at smaller 
tertiary facilities. Providers also should 
consider local availability of neurology 
follow-up when deciding on outpatient 
management.  

Summary
• Diagnosing a TIA clinically is still 

acceptable, but additional imaging can 
enhance risk prediction.

• Treating TIAs with etiology-specific 
interventions can significantly reduce 
the chance of a future stroke. 

• There is no consensus regarding 
risk-stratification tools, and recent 

studies question the validity of the 
ABCD2 score for patients presenting to 
the emergency department with a TIA.

• Models incorporating imaging and/
or recent TIA in future scoring systems 
may be useful in the future.

• Decisions for disposition from the 
emergency department are multifacto-
rial and influenced by resources available 
in the emergency department, institu-
tion, and community for rapid follow-
up. Imaging findings, medical instability, 
or access to care should guide whether 
a patient should be admitted or can be 
worked up as an outpatient. 
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CME/CE Questions
1. What is the modern definition of a 

transient ischemic attack?
a. Focal neurologic deficit lasting  

> 24 hours without acute find-
ings noted on CT or MRI 

b. Focal neurologic deficit lasting  
< 24 hours without acute find-
ings on MRI or CT scan

c. Focal neurologic deficit lasting  
> 24 hours with acute findings 
on MRI

d. Focal neurologic deficit lasting  
< 24 hours with acute findings 
on CT and MRI

2. A 55-year-old male presents with a 
history of right-sided weakness last-
ing only 20 minutes. It is completely 
resolved at the time of evaluation. 
Vital signs at triage are pulse 88, 
respiratory rate (RR) 12, tempera-
ture 98.6° F, blood pressure 130/75 
mmHg, and oxygen saturation 
99% on room air. He has history of 
smoking and high cholesterol, and 
states that this has never happened 
before. What can be said about the 
patient’s ABCD2 score based on the 
reading?
a. The patient has a score of 5 and 

is at moderate risk for stroke in 
the next several days.

b. The patient has a score of 3 and 
is at high risk for stroke in the 
next several days.

c. The patient has a score of 3 and 
can be discharged safely with 
a low risk of stroke in the next 
several days.

d. The patient has a score of 3; 
however, this reading should not 
be used alone to risk stratify TIA 
patients. 

3. The patient from question 2 has a 
CT head scan without contrast and 
CT angiography of the head and 
neck. What finding on his imaging 
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is the most worrisome for an 
increased risk of stroke? 
a. Left-sided carotid stenosis of 

60% on CT angiography with a 
normal head CT 

b. Right-sided carotid stenosis of 
60% on CT angiography with a 
normal head CT

c. Normal imaging studies 

d. Right-sided carotid stenosis of 
20% on CT angiography with 
normal head CT

4. Which of the following would be 
the most appropriate disposition for 
this patient?
a. Discharge and recommend 

follow-up with his primary care 
provider in one week.

b. Admit for further evaluation and 
management of the symptomatic 
carotid stenosis. 

c. Discharge and recommend 
follow-up on an as-needed basis.

d. Provide outpatient referral to 
psychiatry for somatoform  
disorder.

5. Under the TOAST classification of 
stroke, what are the five categories 
for the etiology of a stroke?
a. Large-artery atherosclerosis, car-

dioembolism, small-vessel occlu-
sion, stroke of other determined 
etiology, and stroke of undeter-
mined etiology 

b. Hemorrhagic, ischemic, small 
vessels, other, and undetermined 

c. Large-artery atherosclerosis, 
hypertension, smoking, diabetes, 
and hyperlipidemia

d. Large-artery atherosclerosis, 
hemorrhagic, ischemic, cardio-
genic, and vaso-occlusive 

6. Which imaging modality has a very 
high sensitivity for detecting brain 
ischemia?
a. A noncontrast head CT with CT 

angiography of the head and neck
b. Carotid ultrasound with head 

CT without contrast
c. Carotid ultrasound, head CT 

without contrast, and CT angi-
ography of the head and neck

d. Diffusion-weighted MRI 

7. A patient presents with weakness on 
the right side that is rapidly improv-
ing. TIA is suspected. What should 
be included in the patient’s workup? 
a. ECG and point-of-care glucose 

only
b. ECG, point-of-care glucose, 

cardiac enzymes, coagulation 
studies, complete blood count, 
electrolyte panel including renal 
function studies, and noncontrast 
head CT 

c. Noncontrast head CT, ECG, and 
point-of-care glucose

d. ECG, point-of-care glucose, 
complete blood count, and  
cardiac enzymes

8. Which of the following maneuvers 
is performed when administering 
the HINTS exam?
a. Head impulse test, nystagmus, 

and test of skew 
b. Head induction test, neck move-

ment, and test of skew
c. Head impulse test, nystagmus, 

and test of vision
d. Head impulse test, neuroimag-

ing, and test of skew
9. Patients diagnosed with TIA and 

new-onset atrial fibrillation should 
be considered candidates for what 
therapy?
a. Antiplatelet therapy alone
b. Dual antiplatelet therapy
c. Oral anticoagulation 
d. Oral anticoagulation and  

antiplatelet therapy 
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Transient Ischemic Attack

Right Internal Carotid Artery Stenosis (Arrows) of About 60% in a Patient 
Diagnosed With TIA

MRI DWI of an Acute Infarct of the Left Corona  Radiata 
(Arrow)

Risk Factors for Transient Ischemic Attack or Stroke1,5

• Prior TIA or stroke
• Hypertension
• Diabetes mellitus
• Hypercholesterolemia
• Atrial � brillation
• Congestive heart failure
• Smoking
• Patent foramen ovale
• Aortic atheroma
• Substance abuse

• Antiphospholipid antibodies
• Sickle cell disease
• Mechanical or other heart valve 

disease
• Hypercoagulation
• Sleep apnea
• Obesity
• Physical inactivity
• Pregnancy
• Advanced age
• Family history 
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Risk Strati� cation Tools for Occurrence of Stroke After TIA

Tools (points assigned) ABCD ABCD2 CIP ABCD2-I ABCD3-I

Clinical Features

Age ≥ 60 years 1 1 1 1 1

Symptom duration 
10-59 minutes 1 1 1 1 1

Symptom duration 
≥ 60 minutes 2 2 2 2 2

Focal weakness 2 2 2 2 2

Speech impairment without 
weakness 1 1 1 1 1

Diabetes mellitus 1 1 1 1

Systolic blood pressure
> 140 mmHg or 
Diastolic blood pressure
> 90 mmHg

1 1 1 1

TIA within preceding seven days 2

Imaging Features

Acute infarction on di� usion-
weighted imaging 1 3 2

Ipsilateral carotid stenosis 
≥ 50% 2

Total possible score 6 7

Four categories: 
ABCD2 < 4 or ≥ 4 
and/or infarct seen on 
DWI

10 13

Risk prediction interval Seven days 2, 7, and 90 days 2 and 7 days 7 and 90 days 2, 7, 28, and 90 
days

Abbreviations: ABCD = Age, Blood pressure, Clinical features, Duration score; ABCD2 = Age, Blood pressure, Clinical features, Duration, Diabetes score; CIP 
= Clinical and Imaging-based Predictive score; ABCD2-I = ABCD2 plus di� usion-weighted imaging; ABCD3-I – ABCD2 plus TIA within seven days of index 
event and di� usion-weighted imaging

Summary of Antiplatelet Treatment19,22

• For noncardioembolic TIA, use of antiplatelet agents rather than oral 
anticoagulation is recommended.
• Aspirin 81-325 mg/day monotherapy or combination aspirin 25 mg/extended-
release dipyridamole 200 mg twice daily for initial therapy
• Clopidogrel 75 mg alone is reasonable in place of aspirin or aspirin/
dipyridamole when aspirin is contraindicated
• May consider clopidogrel for 90 days plus aspirin within 24 hours of a TIA
• No signi� cant evidence to support increasing dose of aspirin for those already 
on aspirin therapy. May consider adding another agent; however, no agent(s) 
have been studied su�  ciently
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