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Diagnosing patients presenting to the emergency department with self-limited episodes of isolated dizziness (the episodic vestibular
syndrome) requires a broad differential diagnosis that includes posterior circulation transient ischemic attack. Because these
patients are, by definition, asymptomatic without new neurologic findings on examination, the diagnosis, largely based on history and
epidemiologic context, can be challenging. We review literature that addresses the frequency of posterior circulation transient
ischemic attack in this group of patients compared with other potential causes of episodic vestibular syndrome. We present ways of
distinguishing posterior circulation transient ischemic attack from vestibular migraine, the most common cause of episodic vestibular
syndrome. We also present a diagnostic algorithm that may help clinicians to work their way through the differential diagnosis. [Ann
Emerg Med. 2024;-:1-11.]
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INTRODUCTION
Three percent of emergency department (ED) patients

present with dizziness or vertigo.1 The descriptors patients
endorse (eg, dizziness, vertigo, unsteadiness,
lightheadedness, or others) have little diagnostic value.2,3

The differential diagnosis is better based on patients’
descriptions of the timing and triggers of their dizziness.4

Patients with continuous dizziness have an acute vestibular
syndrome. Many acutely dizzy ED patients (35% to 67%)
have intermittent symptoms, constituting episodic
vestibular syndrome.5,6 Some episodes have reproducible
triggers, usually head movement or standing up—the
triggered episodic vestibular syndrome. Other episodes
occur spontaneously, without triggers—the spontaneous
episodic vestibular syndrome.7

Although emergency physicians may be unfamiliar with
these syndromic terms, they best describe the diagnostically
useful timing and triggers categories. The word “vestibular”
refers to the quality of the symptom, not an anatomic
localization to either the peripheral vestibular apparatus
(vestibular nerve and semicircular canals) or their central
vestibular connections (vestibular nuclei, cerebellum, and
other central projections).

Early in their course, triggered and spontaneous episodic
vestibular syndromes can be difficult to distinguish from
one another and from ongoing dizziness.8,9 Nonetheless,
when identifiable, these patterns are diagnostically useful.
Common causes of triggered episodic vestibular syndrome
- : - 2024
are benign paroxysmal positional vertigo and orthostatic
hypotension.7 Important causes of the spontaneous
episodic vestibular syndrome are vestibular migraine and
posterior circulation transient ischemic attack, migraine
being far more common, occurring in w1% of the general
population.7,10-13

Dizziness is the most common symptom among patients
diagnosed with posterior circulation cerebrovascular
events.14 Two retrospective studies report that w12% of
patients with posterior circulation stroke have prior
episodes of isolated dizziness.15,16 Prospective studies report
the risk of subsequent stroke after an ED visit for isolated
dizziness to be less than 1% and that episodic dizziness as a
presenting symptom reduces the likelihood of a transient
ischemic attack.17,18

Adverse stroke outcomes may be more common in
posterior circulation transient ischemic attack compared
with anterior circulation transient ischemic attack, even
more so when intracranial atherosclerosis is present.19,20

Five percent of patients with transient ischemic attack will
have a stroke in the next 48 hours.21 Because early
secondary prevention reduces acute stroke outcomes by
80%, identifying and treating transient ischemic attack is
important for stroke prevention.22,23 The 1975 National
Institutes of Health consensus criteria for transient
ischemic attack explicitly excluded brief episodes of isolated
dizziness.24 Subsequently, investigators began calling these
and other nonconsensus events “transient neurological
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attacks,” “transient ischemic attack with ‘nonfocal’
symptoms,” and “atypical transient symptoms.”25-27 Patients
presenting with isolated episodic vestibular syndrome
(dizziness, vertigo, imbalance, or unsteadiness) comprise one
subgroup of nonconsensus transient ischemic attacks.

Posterior circulation strokes account for 20% of all
ischemic strokes.28 Because stroke and transient ischemic
attack are different parts of the spectrum of acute ischemic
cerebrovascular disease, it follows that the same 20%
proportion of all transient ischemic attacks should involve
the posterior circulation. Thus, of the 300 to 385 thousand
patients treated annually in EDs for transient ischemic
attack,w70,000 involve the posterior circulation
(according to an email from Tracy Madsen, MD, sent on
September 7, 2023).29,30 Of those, we estimate that
w15% have isolated dizziness. Although the precise figure
is unclear, a population-based study of 1,666 adult ED
patients with dizziness reported that 9 (17%) of 53 with
stroke or transient ischemic attack presented with isolated
dizziness, and overall 0.7% (9/1,297) of those with isolated
dizziness had a stroke/transient ischemic attack.31 These
numbers translate into potentially 10,000 patients with
posterior circulation transient ischemic attacks presenting
as isolated dizziness to the EDs annually. The proportion
that is not correctly diagnosed and the proportion of those
who experience harm is unknown. When estimating the
cost of diagnosing posterior circulation transient ischemic
attack, although absolute number is low, if potentially
preventable strokes do occur, they can be devastating, at
large societal and individual costs, financial and otherwise.

Given that vestibular migraine is not life, limb, or brain
threatening and the relatively low numbers of patients
with posterior circulation transient ischemic attack,
legitimate questions are, “Why worry about vestibular
migraine in the ED?” and “What is the cost of improving
diagnosis of posterior circulation transient ischemic
attack?”
Table 1. 2022 Diagnostic criteria for vestibular migraine*.

Vestibular Migraine

1. �5 episodes with vestibular symptoms of moderate or severe intensity, las

2. Current or history of migraine with or without aura

3. One or more migraine features with at least half of the vestibular episode

pulsating quality, moderate or severe pain intensity, aggravation by routine

4. Not better accounted for any other diagnosis

Probable vestibular migraine

1. �5 episodes with vestibular symptoms of moderate or severe intensity, las

2. Only one of the above criteria 2 and 3 is fulfilled (migraine history or migra

3. Not better accounted for any other diagnosis

*Adapted from Lempert 2022; J Vestibular Research.
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Advantages of considering, suspecting, or diagnosing
vestibular migraine in the ED include greater awareness of
and familiarity with the diagnostic criteria, and clinical
characteristics (Tables 1 and 2), which have the potential to
reduce brain and vascular imaging, and hospital admissions,
and facilitate more streamlined follow-up arrangements.32

Without knowing about vestibular migraine, clinicians
might naturally evaluate more patients for cerebrovascular
causes. Although suspecting a benign diagnosis does not
totally exclude a dangerous one, having 2 simultaneous
causes of acute episodic dizziness is far less likely.

This Concepts article focuses on the approach to
patients with episodic dizziness and suggests strategies to
better risk stratify those with posterior circulation transient
ischemic attack presenting as isolated dizziness.
Overdiagnosis and overtesting for transient ischemic attack
in low-risk individuals will result in low-value resource
overuse, whereas underdiagnosis might result in
preventable strokes and untreated vestibular migraine. This
is the classic emergency medicine conundrum of finding
the needle in the haystack. Greater familiarity with the
characteristics of both the needle and the haystack would be
expected to improve diagnostic accuracy.
APPROACH TO THE PATIENT WITH TRANSIENT
EPISODES OF DIZZINESS

Benign causes of episodic dizziness, such as vestibular
migraine, benign paroxysmal positional vertigo, Meniere’s
disease, vasovagal events, and orthostatic hypotension, are
far more common than posterior circulation transient
ischemic attack. Vestibular migraine is a subset of migraine
and, as its name suggests, presents with both migrainous
and vestibular symptoms. There are epidemiologic
contexts, timing, and quality of symptoms that help
differentiate vestibular migraine from posterior circulation
transient ischemic attack (Table 2).
ting 5 min to 72 h
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Table 2. Clinical variables that help distinguish between vestibular migraine and posterior circulation transient ischemic attack.

Clinical Variable Vestibular Migraine Posterior Circulation TIA

Epidemiologic Content

� Age

� Sex

� Vascular risk factors

� Past history of migraine

� Family history of migraine

� Recent head or neck trauma

� Younger (mean age w40 y)

� More often female

� Fewer vascular risks

� Nearly always present

� Present in 50%-70%

� Recent trauma less likely

� Older (usually >60 y)

� More often male

� More vascular risks

� History of migraine less common

� Far less common

� If present, consider vertebral artery dissection

Timing of Symptoms

� Onset

� Duration

� Number of attacks over time

� Gradual in w40%

� Variable but often >1 h

� Multiple prior attacks*

common, occurring

over months to years

� Usually sudden

� Variable but often <1 h

� Fewer number of attacks, usually occurring

over days to weeks

Symptom Quality

� Migrainous symptoms†

� Positive vs Negative symptoms

� Concurrent headache

� Commonly present

� Positive symptoms

� Present w50% of the time

� Usually absent

� Negative symptoms

� Less common (may occur with vertebral

artery dissection)

Note: there is overlap for each clinical variable; no single factor perfectly discriminates between migraine and transient ischemic attack. Combinations of factors are far more
likely to help distinguish these 2 causes of episodic dizziness or vertigo. TIA indicates transient ischemic attack.
*Diagnostic criteria include �5 attacks for a definite diagnosis of vestibular migraine.
†Photophobia, phonophobia, visual aura, nausea and vomiting.

Edlow & Bellolio Recognizing Posterior Circulation Transient Ischemic Attack
Diagnostic difficulties in patients with acute dizziness
are common and are based on misconceptions about
dizziness, underuse of the physical examination, and
overreliance on brain imaging.7,8,33-40 Overall, studies
report an extremely low percentage of ED patients
diagnosed with “peripheral vertigo” or a “benign cause of
dizziness” who later return to the ED with a stroke (event
rate was �0.5% within 7 days and �0.7% at 30 days), but
most do not report the proportion of patients with
episodic symptoms.41-46

Even if it were logistically feasible, a strategy of “MRI
all” would not solve the problem, and posterior circulation
transient ischemic attack would still be missed.42 Another
risk mitigation strategy is consultation, but neurologists are
not always available and are not immune from diagnostic
difficulties. Of 475 patients with dizziness examined by
neurologists in the ED, their initial diagnoses were changed
at follow-up in 44% of cases.47 Misdiagnosis of cerebellar
stroke is a well-documented problem, sometimes resulting
in serious disability and death.48-51 Posterior circulation
strokes and a chief complaint of dizziness are associated
with missed strokes in retrospective studies, even if patients
are seen by a neurologist.47,48

With posterior circulation transient ischemic attack, all
of these problems are compounded. Because, by definition,
symptoms have resolved, transient ischemic attack
diagnosis is based purely on history and epidemiologic
Volume -, no. - : - 2024
context. Studies of transient ischemic attack diagnostic
discordance between emergency physicians and the
neurologists’ ultimate diagnosis report rates of 36% to
45%.52,53 Interobserver disagreements are also well-
documented between neurologists, and even among
vascular neurologists.54-57 In one study of 1,532 patients
referred to a transient ischemic attack clinic, 22% were
ultimately diagnosed with a transient ischemic attack
mimic, the most common ones being migraine (20% of all
patients referred to the clinic), syncope, and peripheral
vestibular disorders including benign paroxysmal positional
vertigo.53,58

Neither biomarkers nor advanced perfusion imaging are
ready for prime time.59,60 Without accurate, objective tests,
neurologists’ diagnosis, although imperfect, is the best
reference standard we have. Given the diagnostic difficulties
with dizziness, posterior circulation events, and transient
ischemic attack, it should be no surprise that their
intersection—diagnosing posterior circulation transient
ischemic attack presenting as isolated dizziness—presents
significant challenges.
SUMMARIZING THE EVIDENCE
We performed an all-field PubMed search for “atypical

transient ischemic attack,” “nonfocal transient ischemic
attack,” “transient neurological attacks,” and
Annals of Emergency Medicine 3
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“nonconsensus transient ischemic attack” in April 2023,
identified studies from the authors’ libraries and from the
references from those articles. Three classes of evidence
inform our analysis, each with its own strengths and
weaknesses (Table 3):
� “Forward-looking” studies of ED patients with acute
dizziness discharged with a benign vestibular diagnosis
that return with subsequent stroke

� “Forward-looking” studies of patients with
nonconsensus transient ischemic attack with dizziness
who have subsequent stroke

� “Backward-looking” studies of patients diagnosed with
posterior circulation stroke that identify prior episodes
of isolated dizziness

Studies of ED Dizzy Patients That “Look Forward” to
Identify Subsequent Strokes

Table 4 details the 5 articles that identified patients with
dizziness (not necessarily episodic) that “looked forward” to
identify stroke outcomes.41,43-46 Two of these studies were
of the same cohort of 41,794 Canadian ED patients
discharged with a diagnosis of a peripheral vestibular
disorder.41,43 The first compared stroke outcomes at 30
days postdischarge compared with patients with renal colic,
Bell’s palsy, and conjunctivitis.41 They reported a very low
risk of stroke outcomes in the patients with dizziness (76/
Table 3. Strengths and weakness of studies reporting posterior circul

Study category Strengt

“Forward-looking” studies of ED patients
with acute dizziness, discharged with
a benign vestibular diagnosis that
return with subsequent strokes

100% of patients seen

dizziness.

More accurately reports

stroke after an episod

dizziness and are clos

settings.

“Forward-looking” studies of
nonconsensus TIA patients with
dizziness as their major symptom that
return with subsequent stroke

Less heterogeneity in th

high suspicious of a v

Population diluted by pa

common causes of E

“Backward-looking” studies of patients
diagnosed with posterior circulation
stroke that identify prior episodes of
isolated dizziness

Debunks the myth that e

dizziness do not cons

EVS, episodic vestibular syndrome; AVS, acute vestibular syndrome.
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41,794, 0.18%), but the stroke risk was nearly 10-fold
higher than the control patients and 50-times higher for
stroke in the first week. The companion study found that
patients who had a computed tomography (CT) evaluation
at their index visit were 2.3 times more likely to have a
stroke compared with those who did not have a CT
evaluation, suggesting that clinicians were correctly
stratifying stroke risk by gestalt but then applied the wrong
test.43

Two other US studies found that the stroke risk for
patients discharged from the ED with a peripheral
vestibular diagnosis was also very low (0.56% at 30 days
and 0.93% at 180 days) but front-loaded in the first days
after the index ED visit.44,45 This is consistent with other
temporal data on stroke following transient ischemic
attack.21 The final study in this group, from Taiwan,
reported a 1% stroke outcome in discharged ED patients
with dizziness or vertigo in 6 months, twice that of control
patients.46

Overall, these studies show that ED patients discharged
with a chief complaint of dizziness or a diagnosis of a
peripheral vestibular condition have an incidence of stroke
in days to weeks following the index ED visit of less than
1%, but a rate that is higher than nondizzy control patients.
It is unclear what proportion had an episodic vestibular
syndrome.
ation transient ischemic attack in patients with episodic dizziness.

hs Weaknesses

in the ED for acute

the incidence of

e of acute

er to real world ED

Heterogeneity in the definitions of ED

presentations with unclear syndromic

details (most studies do not report the

proportion of patients with EVS vs AVS).

e inclusion (TIA and

ascular event).

tients with more

VS.

Patients with suspected TIAs are more

likely to have an ischemic etiology (as

compared to non-ischemic).

Different definitions of TIA and dizziness.

Some are ED-based, others are neurology-

clinic based.

pisodes of isolated

titute a TIA.

Study population is patients with

diagnosed stroke, not patients

presenting with an EVS; thus, does not

allow calculation of stroke risk following

an episode of dizziness.

Overestimates the magnitude of risk

because the patients already

experienced the “bad outcome” (stroke).
Limitation of selection and recall bias.
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Table 4. Studies of ED patients discharged with a benign dizziness diagnosis that “look forward” to identify subsequent stroke.

Author, Year,
Country Description Main Findings Other Findings

Atzema 2016
Canada

Population-based retrospective

cohort of ED patients with

peripheral vestibular disorder.

Control: renal colic.

Primary outcome: stroke within 30

d; Secondary outcomes: 7-, 90-,

and 365-days stroke, falls, or

accidental injuries.

57/41,794 (0.14%) had a stroke

within 7 d (RR 50.0, 95% CI

6.9-362)

76 (0.18%) had a stroke within 30

d (RR, 9.3, 95% CI 4.3-20.3)

No difference in rates of accidental

injuries.

BPPV was the most common

diagnosis.

Grewal 2015
Canada

Same population as Atzema 2016.

Analyzed if CT scan at the index

visit was predictive of subsequent

stroke.

Among 41,794 patients, 30-

d stroke risk had a RR 2.27 (95%

CI 1.12-4.62) for those with CT vs

no CT.

Kerber 2014
USA

Population-based cohort of ED

patients with dizziness, vertigo, or

imbalance with subsequent

stroke. Outcome was stroke risk

over time.

15/1,245 (1.2%) had a stroke

within a year.

Risk for stroke was 0.48% at 2

d and 7 d (6 events, 0.48%, 95%

CI 0.22-1.07%) and 0.56% at 30

days (7 events, 0.56%, 95% CI

0.27-1.18).

Vascular risk factors were not

predictive.

Kim 2011
USA

National database of ED patients

with diagnosis of dizziness or

vertigo.

Primary outcomes: hospitalization

or death for cerebrovascular

disease or cardiovascular events.

274/31,159 deaths (0.93%), 231

cerebrovascular events (0.63%),

and 115 cardiovascular events

(0.32%) within 180 d.

Lee 2012 Taiwan National database of ED patients

with dizziness/vertigo.

Primary outcomes: subsequent

cerebrovascular and

cardiovascular events over 3 y

compared with patients without

dizziness/vertigo.

1,118/25,757 (4.3%) ED patients

had dizziness/vertigo.

52/1,118 (4.7%) had vascular

events compared with 1.8%

without dizziness/vertigo, RR 2.0

(95% CI, 1.35-2.96).

11 strokes (1.0%) in patients with

dizziness/vertigo vs 81 in those

without (0.3%) at 6 months.

Stroke/TIA were more common the

first month at 30.2 (95% CI,

24.4-37) per 10,000 person-

months compared with

cardiovascular events at 9.0

(95% CI, 6-13).

BPPV, benign paroxysmal positional vertigo; RR, Relative risk; CI, Confidence interval.

Edlow & Bellolio Recognizing Posterior Circulation Transient Ischemic Attack
Studies of Patients With Transient Ischemic Attack
With Dizziness as Their Major Symptom That Look
Forward to Identify Subsequent Strokes

We identified 11 articles in this category with
nonconsensus transient ischemic attacks that “look
forward” to see how many develop a stroke following
discharge (Table E1, available at http://www.
annemergmed.com).6,17,26,27,61-67 One study found that
cerebrovascular disease is common in patients presenting
with posterior circulation transient ischemic attack but
stroke outcomes were not reported.63 Three other studies
of nonconsensus patients with transient ischemic attack did
not separately report data about patients with vestibular
symptoms.26,64,66
Volume -, no. - : - 2024
Five studies examined acute patients referred to
neurology clinics with variable proportions of ED patients
and duration of dizziness.27,61,62,65,67 One showed that
among patients with positional maneuvers performed, 18%
had benign paroxysmal positional vertigo. Those presenting
with vertigo as their major complaint were twice as likely to
have a future stroke or transient ischemic attack (event rate
7.8 versus 3.5 per 100 person-years; hazard ratio (HR)
2.07, 95% confidence interval [CI] 1.11 to 3.84) compared
with other neurologic complaints. Of the 214 patients
followed over time, 12 (2.1%) had posterior circulation
strokes.61 In a study evaluating patients with MRI-
diffusion weighted imaging (with 58% done within 48
hours of symptom onset and 31% done in the ED), 15.9%
Annals of Emergency Medicine 5
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of the 107 patients with isolated vertigo had ischemia by
MRI evaluation.67

A British study of primary care patients reported that
210 (36.8%) of 570 nonconsensus patients with transient
ischemic attack had isolated vertigo or ataxia. Ninety-day
stroke outcomes were similar in classic versus nonconsensus
transient ischemic attack (11.6% versus 10.6%). Of the
210 patients with dizziness as the index event, 21 (10%)
had strokes within the first 10 days.65

In a multinational study of 1,028 patients with low-risk
transient ischemic attack or minor stroke referred to a
neurologist, an MRI-diffusion weighted imaging (done a
median of 50 hours after symptom onset) changed an initial
nonischemic diagnosis to an ischemic one in 79 (7.7%)
patients.62 Of the 103 patients with peripheral vestibular
diagnoses, 4 (3.9%) had an imaging-proven stroke. In the
whole cohort, patients with a positive MRI finding had a 6-
fold increase in recurrent stroke within the next year.

A French study evaluated 2,398 patients referred to a
same-day transient ischemic attack clinic, of whom 1,850
were thought to have a transient ischemic attack.27 Of the
1,850, 71 (3.8%) had isolated dizziness. Only 1 (1.4%)
had a definite ischemic event with positive brain imaging,
and 14 (19.7%) had a transient ischemic attack without
positive brain imaging. Another 13 (18.3%) had possible
transient ischemic attack and 43 (60.6%) had nonischemic
events. Stroke outcomes within a year were similar in the
nonconsensus group compared with typical transient
ischemic attack patients, although data specific to patients
with dizziness were not reported.

Finally, the 2 most relevant studies recruited ED
patients with an episodic vestibular syndrome.6,17 The
multicenter Canadian study by Bery et al17 included 484 of
11,507 patients (4.2%) with isolated dizziness who were
diagnosed by emergency physicians with a transient
ischemic attack. They excluded patients diagnosed with
peripheral vertigo or presyncope. Four (0.8%) of the 484
had a stroke diagnosed within 90 days of the index visit.
Eight (1.7%) of 484 with isolated dizziness had a transient
ischemic attack within 90 days compared with 612 (5.6%)
of 11,024 nonisolated dizziness patients, risk ratio 0.30
(0.15-0.60).

The second study by Comolli, from a Swiss tertiary care
ED that included patients with dizziness and suspected
stroke, reported on 533/1,535 (34.7%) patients diagnosed
with episodic vestibular syndrome.6 Of these 533 patients,
the ED diagnoses included benign paroxysmal positional
vertigo in 143 (26.8%), transient ischemic attack in 55
(10.3%), and vestibular migraine in 31 (5.8%). No specific
diagnosis was rendered in 239 (44.8%). Of this latter
group, on follow-up, 2.4% were diagnosed with benign
6 Annals of Emergency Medicine
paroxysmal positional vertigo, 8.8% with vestibular
migraine, 5.6% with stroke, and 2.4% with transient
ischemic attack. Of the 49 ED-diagnosed patients with
transient ischemic attack, 14.3% were diagnosed with
stroke on follow-up.6 These studies did not report
misdiagnosis-related harm.

Overall, these studies show that in patients with
transient episodes of isolated dizziness, anywhere from
0.8% to 15.9% have strokes in follow-up, with most
studies reporting stroke outcomes in the lower end of that
range, and the ones in the higher range are studies that
enrolled nonconsecutive dizziness patients suspected to
have had a transient ischemic attack or stroke. Most of
these strokes occurred in the days to weeks following the
transient ischemic attack.
Studies of Patients Diagnosed With Posterior
Circulation Stroke That Look Backward to Identify
Prior Episodes of Isolated Dizziness

We identified 9 studies of patients with posterior
circulation stroke that lookbackward to identify prior episodes
of isolated dizziness (Table E2, available at http://www.
annemergmed.com).14-16,60,68-72 These are the studies with
the highest risk of bias because the outcome of stroke has
already occurred and tend to overestimate the incidence.
These patients are not reflective of “all comers to the ED.”

Four studies that compared the frequency of dizziness in
patients with posterior circulation versus anterior circulation
stroke found an increased frequency of episodes of dizziness
(defined differently in the different studies, ie, unsteadiness,
imbalance, vertigo, and nonrotatory dizziness) in patients
with posterior circulation events compared with patients
with anterior circulation events.15,16,60,72 In 3 studies, 12%,
14%, and 16% of patients experienced episodes of dizziness
in the days to months prior to their posterior circulation
stroke.15,16,72 One population-based study of patients with
stroke found higher odds of dizzy episodes in the preceding
48 hours of the index stroke among posterior circulation
stroke patients (22/275, 8%) compared with anterior
circulation strokes (2/759, 0.3%).16 The dizziness was
isolated in 51% to 89% of patients.15,16 Overall, these
studies show that 12% to 16% of patients presenting with
posterior circulation stroke might have transient episodes of
isolated dizziness prior to their stroke.
DATA SYNTHESIS AND PROPOSED DIAGNOSTIC
STRATEGY

Summarizing existing literature is the first step toward
understanding the current knowledge and gaps. The
summaries presented in the previous section help quantify
Volume -, no. - : - 2024
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the available evidence on the risk of posterior circulation
transient ischemic attack among patients presenting with
isolated dizziness. Evidence from studies of patients who
have already had a stroke or those with transient ischemic
attacks who have more vascular risk factors should not be
used to cite incidence of stroke in an “all comer” ED
population with an episode of isolated dizziness.

The difference in the incidence of posterior circulation
transient ischemic attack and subsequent strokes between
the different studies is explained by methodological
approaches, population included clinic versus ED
presentation, imaging use, time of imaging, physician
specialty, consultation rates, follow-up method, timing of
the follow-up, information available at the time of follow-
up, among others.

We acknowledge that described studies have bias; most
were observational studies conducted in a real-world setting
and lack of an experimental design (similar to a randomized
Diagnosing Patients wit

NO Are the episodes

Do clinical factors suggest vestibular migraine? *
Multiple episodes (≥ 5 for definite diagnosis) lasting minutes-hours, with headache in 50% o
dizziness episodes. Are these characteristics present?
• Younger age, female sex, fewer vascular risk factors, past & family history of migraine pr

recent head or neck trauma less likely
• Gradual symptom onset, duration minutes-days, multiple attacks over months-years
• Migrainous symptoms present, “positive” symptoms & concurrent headache much more 

Do clinical factors suggest posterior circulation TIA? *
Few episodes (often just 1). Are the following characteristics present?
• Older age, male sex, more vascular risk factors, past & family history of migraine less co

recent head or neck trauma more likely (if dissection)
• Sudden onset, duration often < 1 hour, few attacks over days-weeks
• Migrainous symptoms absent, “negative” symptom quality, concurrent headache less like

YESNO

Does the clinical evaluation suggest a cardiac cause?
Number of episodes is highly variable, but duration is usually very brief (< 1 minute). Are the
coincident cardiac symptoms with the dizziness or exam findings suggestive of a cardiac et
• History: Palpitations, chest discomfort, dyspnea, syncope or near syncope, diaphoresis
• Exam: Slow, fast, or irregular, pulse, rales or murmur

NO

Figure. This algorithm applies to patients who have episodes of d
baseline) neurological exam at the time of evaluation. It focuses on
Exercise caution and consider TIA in patients who present after a sin
clinical features (see Table 2) that help to distinguish posterior circu
many elements rather than any one individual factor. Migrainous s
and vomiting. ^ Can also refer to a vestibular specialist if available
for BPPV patients. # The nystagmus in the Dix-Hallpike test that dia
beating towards the lower ear (the side being tested). The nystagmu
horizontal, usually beating towards the ground; it changes direction
this is consistent with apogeotropic horizontal canal BPPV, but can
positional vertigo; ENT, ear, nose, and throat; CTA, computed tomo
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controlled trial). We agree that most are affected by their
retrospective design and rely on discharge impressions
rather than delving into ED clinical reasoning in real-time.

Confusion between cerebrovascular diagnoses, vestibular
migraine, and peripheral vestibular conditions is not
uncommon, even when neurologists evaluate these
patients.6,47,52,53 The Swiss study reported moderate to low
agreement between the ED diagnosis and the final diagnosis
at follow-up, and misdiagnosis occurred in 25% to 30% of
patients with transient ischemic attack, benign paroxysmal
positional vertigo and vestibular migraine, sometimes false
positive and sometimes false negative.6 Furthermore, it is
not infrequent that patients with episodic vestibular
syndrome have no specific diagnosis made, even in tertiary
centers, and even after extensive advanced imaging.6,59

Despite the limitations, these data suggest 4 facts. First,
posterior circulation transient ischemic attacks presenting
as isolated dizziness do occur, no matter what their label
h Episodic Dizziness

• Orthostatic vital signs are present        diagnose & treat cause 
of orthostatic hypotension

• Dix-Hallpike or supine roll test is positive # diagnose 
BPPV and treat the offending canal with the canal-specific 
canalith repositioning maneuver or refer to a clinician who 
can ^

YES triggered?

Likely vestibular migraine; treat as migraine & refer to 
Neurology ^

Consider Meniere’s disease if ≥ 2 episodes lasting 20 
minutes to 12 hours, with decreased hearing, aural fullness or 
tinnitus are present & refer to ENT ^

YES

f the 

esent, 

likely

mmon, 

ly

re 
iology?

Possible cardiac cause
Do ECG for dysrhythmia (usually bradycardia) and other testing 

on a case-by-case basis
YES

Likely posterior circulation TIA
Give oral aspirin (and consider oral clopidogrel if ABCD2 

score ≥ 4), do a CTA of head & neck and consult neurology

izziness, are currently asymptomatic and have a normal (or
the more common causes of the episodic vestibular syndrome.
gle episode before a clear pattern has been established. * The
lation TIA from vestibular migraine overlap; use combinations of
ymptoms include phono- and photophobia, visual aura, nausea
. In some areas, physical therapy may be a good referral option
gnoses posterior canal BPPV is upbeating torsional nystagmus
s in the supine roll test that diagnoses horizontal canal BPPV is
when the other ear is tested. If it beats away from the ground,
also be seen in central mimics. BPPV, benign paroxysmal
graphy angiography.
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(“transient neurological attack” or “nonconsensus transient
ischemic attack”). Identifying them and starting secondary
stroke prevention measures will prevent some strokes.
Second, absent accurate imaging or biomarkers, clinical
evaluation is all we currently have to identify these patients.
Patients with concurrent neurologic symptoms (lateralized
weakness or numbness, diplopia, dysarthria, dysphagia, or
limb ataxia) should be evaluated for transient ischemic
attack. The history should focus on the timing and quality
of symptoms to assess the risk of transient ischemic attack
compared with other diagnostic competitors.

Third, the current evidence base does not allow a hard-
and-fast dichotomous rule. It may never. To optimize both
resource usage and correct identification of patients with
posterior circulation transient ischemic attack, we propose a
diagnostic algorithm (Figure) with the understanding that
there is overlap for each variable and that it has not been
validated.
MEDICAL DECISIONMAKING
Medical decisionmaking involves working through a

differential diagnosis, but for the differential to work, all
plausible causes must be included. If clinicians do not
consider posterior circulation transient ischemic attack in a
patient with episodic vestibular syndrome, the diagnosis will
not be made. Although posterior circulation transient
ischemic attack is far less common than the diagnostic
mimics, it has greater consequences if missed, begging the
question, “Can front-line clinicians reduce an already very low
number of missed diagnoses even lower, and at what cost?”

An algorithmic approach can help clinicians with the
appropriate framework of reference for the disease, organize
fundamental characteristics of the presentation, and
provide a cognitive forcing strategy to acquire and process
information.

Step 1: Determine if the episodic vestibular syndrome
is triggered or not. Simple bedside tests can help diagnose
benign paroxysmal positional vertigo and orthostatic
hypotension. After good clinical history taking (including
timing and triggers), clinicians should learn to perform
the Dix-Hallpike test (for posterior canal benign
paroxysmal positional vertigo) and supine roll test (for
horizontal canal benign paroxysmal positional vertigo) on
patients with episodic dizziness who do not have
spontaneous or direction-changing gaze evoked
nystagmus.8 Positional testing takes about 2 minutes to
do.73 Orthostatic hypotension can be detected at the
bedside. Loss of consciousness strongly suggests vasovagal
syncope and almost never occurs with a transient ischemic
8 Annals of Emergency Medicine
attack, but milder presyncopal events can present as
episodic vestibular syndrome. Making an accurate benign
diagnosis makes a second simultaneous serious one
unlikely.

Step 2: Think algorithmically. After a single episode of
dizziness, before a pattern has emerged, consider posterior
circulation transient ischemic attack, especially in patients
whose profile better fits a vascular cause. The ABDC2 score
is sometimes used to assess risk for a vascular cause in
patients with acute dizziness.74 We suggest using a clinical
algorithm that may improve diagnosis of patients with
episodic dizziness overall and reduce the very low rate of
missed vascular diagnoses to an even lower number than
already exists.

Step 3: Become more familiar with vestibular migraine.
Misdiagnosis of vestibular migraine in dizzy patients
referred to vertigo clinics occurs in more than 90% of these
patients.12,75 If vestibular migraine is strongly suspected,
imaging might be safely reduced or eliminated, and initial
referral to a vestibular specialist or neurologist to confirm
the diagnosis may decrease overall health care costs and
reduce falls.76-78 Increased awareness of the presentation of
vestibular migraine would help broaden the differential of
patients with episodes of isolated dizziness.79

In an “all comer” ED population, a very small
proportion of patients with episodes of isolated dizziness are
because of posterior circulation transient ischemic attack,
likely because of the presence of far more common mimics.
Accurately identifying patients with transient ischemic
attack requires considering the diagnosis and a clinical
evaluation that focuses on the history and the
epidemiologic context. Emergency clinicians should
become knowledgeable in diagnosing benign paroxysmal
positional vertigo and become more aware of vestibular
migraine. Although the data do not allow a firm “rule,”
application of these concepts should allow more accurate
diagnosis so that patients with posterior circulation
transient ischemic attack can begin secondary stroke
prevention, benign paroxysmal positional vertigo patients
can be treated in the ED, and vestibular migraine patients
might receive migraine specific treatment and timelier
outpatient management.

Diagnosing patients with acute episodic dizziness in the
ED is challenging. Focused research in this area is needed.
To improve identification of posterior circulation transient
ischemic attacks presenting with isolated dizziness, we need
to better learn to diagnose mimics more accurately and,
when they are unlikely, to consider posterior circulation
transient ischemic attack, then look for it. If we only look
for hay, we will never find the needle in the haystack.
Volume -, no. - : - 2024
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