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The Evaluation  
of the Dizzy Patient

Many of the tests and maneuvers described in this issue are better learned by 
watching examples online. There are excellent examples on YouTube and other educa-
tional options.

— Sandra M. Schneider, MD, Editor

Introduction
Dizziness is a common complaint among emergency department (ED) 

patients. Many cases have minor or self-limited causes. An important minority 
of the patients will have treatable, serious underlying cardiovascular or cerebro-
vascular disease. Emergency providers need to differentiate benign from serious 
causes. After separating the general medical and cardiac cases, differentiating 
stroke from benign peripheral vestibular symptoms while using the fewest pos-
sible resources is quite challenging. A large survey of emergency physicians 
revealed that the top priority in the development of clinical decision rules for 
adults was a rule to identify serious causes of vertigo.1 Although these clinical 
decision rules have not yet been developed, this article reviews the epidemiol-
ogy of dizziness and the approach to the dizzy patient. An emphasis is placed 
on a detailed history focusing on the paradigm shift to the timing and triggers 
of dizziness rather than the more traditional focus on the quality or type of diz-
ziness.2 The appropriate use of specific physical exam tests will be discussed, as 
well as important causes.

Epidemiology
Dizziness is the chief complaint for approximately 3.5% of ED visits.3 The 

lifetime prevalence of vertigo in patients 18 to 79 years of age is 7.4%, with a 
definitive, age-related increase in prevalence.4 With the aging of the popula-
tion, dizzy patients will continue to present to EDs and the numbers may 
increase. The majority of patients presenting with dizziness will have gen-
eral medical conditions or cardiac etiologies. In a large database study, these 
patients accounted for approximately half of patients.3 A substantial portion 
will have vestibular disorders and central nervous system disorders, with the 
former being more common and the latter being more serious. The differentia-
tion of these disorders can be difficult and expensive. It has been stated that 
healthcare costs for patients with dizziness in the United States exceed $10 
billion per year.2 A significant amount of these expenses is due to neuroimaging 
and hospital admissions.6

Efficiently evaluating dizzy patients while avoiding the misdiagnosis of 
posterior stroke remains difficult. In a large, multistate study, vertigo and diz-
ziness were the symptoms most tightly linked to missed stroke.7 Although the 
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EXECUTIVE SUMMARY
 z Patients who present with sustained symptoms are best 

evaluated by HINTS or HINTS plus. HINTS consists of testing 
for nystagmus, head impulse test, and skew. HINTS plus adds a 
test for hearing.

 z The Dix-Hallpike test is used to assess patients whose symp-
toms are resolved or are triggered with movement.

 z Horizontal nystagmus with the fast component consistently to 
the same side generally is benign. All other nystagmus should 
suggest a central cause.

 z Patients often cannot describe their symptoms adequately 
and differentiate between vertigo and lightheadedness.

absolute risk of missed stroke in patients 
with vertigo and dizziness is low, the 
relative risk of a missed posterior stroke 
remains high.6 

Approximately 10% of patients with a 
posterior stroke present with symptoms 
that mimic vestibular neuritis.8 Acute 
vestibular syndrome is a clinical syn-
drome of continuous vertigo/dizziness, 
nausea, vomiting, gait instability, and 
nystagmus that lasts days to weeks. The 
majority of these patients have a benign, 
peripheral vestibular cause, but 25% of 
these patients will have a cerebellar or 
brainstem stroke.9 Ischemic strokes in 
young patients are caused more often 
by arterial dissection, vasculopathies, 
and cardiogenic sources such as a patent 
foramen ovale rather than atheroscle-
rosis.10 The likelihood of stroke is the 
same in patients with vertigo and those 
with non-vertiginous dizziness.11

History
On initial presentation, patients with 

obvious causes for their vertigo, such as 
trauma, severe hypotension, or malig-
nant arrhythmia, often are separated 
during triage screening or within a 
few minutes of presenting to the ED. 
Recent new medications can be a cause. 
However, a large percentage of patients 
will not have an obvious cause on pre-
sentation, and obtaining further infor-
mation is essential in differentiating 
benign peripheral sources from concern-
ing central causes.

Traditionally, emphasis was placed 
on describing the quality of symptoms. 
Patients were asked to describe the 
sensation in order to categorize it as 
lightheadedness, a feeling of the room 
spinning, faintness, or other descriptors. 
However, more than half of ED patients 
were inconsistent in their terminology 
when asked at multiple points during an 
ED stay, and 79% chose descriptors from 

more than one category.13 New studies 
have suggested that categorizing patients 
with a focus on timing and the presence 
of triggers is more reliable and aids in 
differentiating central causes of ver-
tigo.2,12 Determining onset also is useful, 
as a gradual onset suggests a peripheral 
cause while an abrupt onset predicts a 
central cause.9 Furthermore, the presence 
of continuous vs. intermittent symptoms 
is important for deciding on further spe-
cialized physical exam techniques.

After obtaining information regard-
ing the timing of symptoms, the pres-
ence or absence of associated symptoms 
is the next area of focus. Associated 
craniocervical pain, including headache, 
diplopia, or new auditory symptoms, 
increases the likelihood of a central 
cause.9,14 Sudden sensorineural hear-
ing loss increases the risk of subsequent 
stroke by 1.6 times in a five-year period. 
This likely is due to an anterior infe-
rior cerebellar artery (AICA) territory 
infarction with a possibility of wider 
progression in the posterior circula-
tion.15,16 Another red flag is reported 
symptoms out of proportion to the 
exam. Severe ataxia or nausea greater 
than expected suggests a central cause.9

Despite the theoretical association, 
there is little evidence that an isolated 
prodromal illness increases the likeli-
hood of a peripheral cause. However, 
multiple prodromal events strongly 
increase the likelihood of a central 
cause.9

Multiple brief episodes of vertigo 
suggest underlying vascular disease, 
which can progress to posterior circula-
tion stroke. Other vascular risk factors 
and patient age > 50 years also increase 
the likelihood of vertigo due to stroke.9

General Categories
On presentation, associated symp-

toms can help determine the pathology. 

However, when vertigo presents in 
isolation, further separation of the dif-
ferential diagnosis is more challenging. 
The TITRATE algorithm can assist in 
distinguishing categories. It consists of 
timing, triggers, and targeted exams.17 
Specifically, the approach concerns 
questions related to the timing (acute vs. 
chronic) as well as duration (continu-
ous vs. intermittent) of symptoms. For 
the purposes of emergency medicine 
patients, acute causes are the more 
likely presentation. These patients can 
be categorized further into continu-
ous symptoms (acute vestibular syn-
drome), intermittent triggered episodes 
(triggered vestibular syndrome), and 
intermittent non-triggered episodes 
(spontaneous episodic syndrome). 
Table 1 summarizes these three broad 
categories.

The most common cause of acute ves-
tibular syndrome is vestibular neuritis 
(dizziness only) or labyrinthitis (diz-
ziness plus hearing loss or tinnitus).9 
The most frequent dangerous cause is 
posterior circulation ischemic stroke, 
most often in the cerebellum or lateral 
brainstem.9 Of note, despite the think-
ing that posterior ischemia presents as 
continuous symptoms, 27% of patients 
with transient acute symptoms had a 
stroke in a recent study.14 A rarer cause 
of acute vestibular syndrome is multiple 
sclerosis.18

Physical Exam
Initial screening for vital sign 

abnormalities, arrhythmias, murmurs, 
and orthostatic hypotension can rap-
idly differentiate cardiac etiologies. 
However, in the patient with nonspe-
cific associated symptoms and a reas-
suring triage exam, a full neurologic 
exam, including cranial nerves, motor 
and sensory testing, gait testing, as well 
as the evaluation of cerebellar signs 
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(finger-nose-finger, heel shin, and rapid 
alternating movements), is essential.19 
Even if the patient is unable to walk, 
truncal ataxia can be assessed while the 
patient is seated.19

The presence of gait instability or 
a subtle focal neurologic deficit has a 
significant predictive value for central 
causes. Focal findings include ocu-
lomotor deficits, focal weakness, or 
dysmetria.20 Approximately 30-60% of 
patients with a posterior stroke will have 
a focal neurologic deficit.21 The presence 
of nystagmus is of special importance 
when attempting to differentiate causes 
of vertigo. The type of nystagmus is 
just as informative as the presence or 
absence of nystagmus.19 Horizontal, 
unidirectional nystagmus is associated 
with peripheral causes but is not diag-
nostic. Torsional, direction-changing, or 
vertical nystagmus strongly suggests a 
central cause and should prompt further 
evaluation. Visual fixation can extin-
guish nystagmus in both peripheral and 
central causes.

Following the history, the patient is 
categorized into a subset of vertigo. This 
combination of a neurological examina-
tion plus additional focused bedside tests 
can assist in making the clinical distinc-
tion between vestibular neuritis and 
posterior circulation stroke with greater 
sensitivity than early magnetic resonance 
imaging (MRI).22,23 However, these 
results were obtained by neuro-otologists 
using a targeted oculomotor examination, 
the HINTS exam, consisting of three 
components — the head impulse test 
(HIT), testing for nystagmus, and skew 
deviation.24 It is not clear that testing in 
the ED is as sensitive. However, studies 
suggest emergency physicians can effec-
tively perform these tests.24

Special Tests
Two commonly used tests in the 

evaluation of vertigo are: the HINTS 
(or HINTS plus) exam and the Dix-
Hallpike test (often followed by the 
Epley maneuver for treatment). Their 
use is determined by the presence of 
intermittent vs. continuous symptoms 
and whether nystagmus is present dur-
ing the physical exam. (See Figure 1 
for an algorithm on testing in patients 
with dizziness.) A HINTS plus exam 
should be performed on patients with 
persistent symptoms and nystagmus. If 
continuous nystagmus is present, then 
there is little utility in performing a 
Dix-Hallpike maneuver, which may 
cause the patient unnecessary discom-
fort without providing any diagnostic 
value.19 A Dix-Hallpike maneuver is 
indicated only in patients with inter-
mittent symptoms who currently are 
asymptomatic and without nystagmus.

HINTS testing includes three com-
ponents: head impulse, nystagmus, 
and test of skew. The HINTS plus test 
includes the additional step of assess-
ment for new unilateral hearing loss. In 
patients with at least one risk factor for 
stroke, HINTS and HINTS plus have 
a higher sensitivity and specificity than 
ABCD2 for detecting a central cause of 
vertigo.25 HINTS also is more sensitive 
than MRI within the first 48 hours of 
symptoms.22,26 

To perform a HINTS exam, it is 
often easier to start with nystagmus, 
as that symptom typically is noted on 
the initial physical or neurologic exam. 
Observe for the presence of nystagmus, 
both spontaneous and gaze-evoked. 
Initially, have the patient look straight 
in a neutral or primary gaze and 
observe for spontaneous nystagmus. If 

nystagmus is present, the direction of 
the nystagmus is named by the direction 
of the fast component. 

The provider can have the patient 
look to the right for several seconds 
and then to the left. The patient only 
needs to move the eyes 15° to 20° off 
center when testing for gaze-evoked 
nystagmus. If nystagmus is present, the 
direction of the fast beat can help differ-
entiate a peripheral cause from a central 
one. A fast beat in the same direction 
regardless of the laterality of gaze is 
described as a fixed nystagmus and sug-
gests a peripheral cause. If the fast beat 
changes direction with the gaze, it is 
referred to as direction-changing and 
indicates a central cause. Nystagmus 
that is torsional or vertical also suggests 
a central cause. The finding of a central 
cause of nystagmus in the setting of an 
acute vestibular syndrome suggests the 
cause is a stroke until proven otherwise.

To be certain that nystagmus is 
absent, the patient should be tested with 
visual fixation removed. The absence 
of nystagmus in a patient examined 
with visual fixation removed essentially 
excludes a vestibular cause for the diz-
ziness.24,27 Furthermore, if nystagmus 
is truly absent, then the etiology is 
unlikely to be a vestibular process, and 
the head impulse test is not indicated 
and may yield false information.24 

The second step of the HINTS 
exam is the head impulse test, also 
referred to as the vestibulo-ocular reflex 
(VOR). The provider asks the patient 
to focus his or her vision on a nearby 
object (often the examiner’s nose). The 
patient’s head is rotated rapidly from 
midline to the left or right while the 
patient is directed to continue focus-
ing on the chosen object. In a normal 

Table 1. Vestibular Syndromes

Duration Frequency Triggers Differential Considerations

Triggered Seconds to minutes Intermittent Motion Benign paroxysmal peripheral vertigo, 
orthostatic hypotension

Spontaneous Episodic Minutes to days Intermittent None Migraine, Ménière’s, transient ischemic 
attack, cardiac arrhythmia 

Acute Days to weeks Continuous None
Posterior cerebrovascular accident, 
vestibular neuritis, labyrinthitis, drug 
induced, Wernicke’s, multiple sclerosis
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person, the eyes will remain fixed on the 
object as the head is turned. If the reflex 
is impaired (as in peripheral causes of 
vertigo), as the patient’s head is rotated, 
his or her focus will shift off the target 
with a subsequent rapid saccade back 
when rotation stops. Both directions 
of rotation must be tested. Rotation 
toward the affected side will evoke the 
abnormal reflex. A central cause of ver-
tigo will have a normal VOR or nega-
tive head impulse test. The absence of 
a corrective saccade in acute vestibular 
syndrome during the head impulse test 
is consistent with a stroke.

The third step of the HINTS exam 
is test of skew, also known as the alter-
nate eye cover test. The provider again 
asks the patient to fix his or her vision 
on a nearby object. One eye is covered. 
In central causes of vertigo, this can 
result in a vertical misalignment. When 
the eye is uncovered, a corrective verti-
cal saccade may be seen. In peripheral 
causes, the test of skew will be negative. 
Skew testing is not very sensitive but 
has a 98% specificity when positive for a 
central cause.19

It is important to pay strict atten-
tion to the terminology of testing for 
HINTS. An overview of the interpreta-
tion of the HINTS plus exam is listed 
in Table 2. A peripheral cause is sup-
ported by a positive (or abnormal) head 
impulse test and a negative test of skew.  
A negative (normal) head impulse test 
is concerning for a central cause. If any 
part of the HINTS plus exam indicates 
a possible central cause, further test-
ing is warranted. A reassuring HINTS 
exam in combination with the absence 

of cranial nerve or cerebellar signs and 
no ataxia reduces the odds of a stroke by 
50-fold.9

The sensitivity for detecting cen-
tral causes of vertigo can be improved 
further by adding an additional step, 
HINTS plus. The new unilateral hear-
ing loss is detected with the ability to 
hear fingers being rubbed together near 
the ear. New hearing loss is associ-
ated with a central cause as opposed to 
peripheral (or more benign) etiology. 
Sudden hearing loss with vertigo is 
more predictive of stroke than either 
symptom individually.28

A pilot project using HINTS plus 
in an ED was able to reduce MRI 
use from 52% to 31% without any re-
admission or re-presentations within 30 
days.29

On initial exam, if the patient is 
determined to be in the category of 
triggered vestibular syndrome, perform-
ing the Dix-Hallpike maneuver may be 
beneficial. This exam requires that the 
patient have asymptomatic periods so 
that nystagmus can be evoked. There 
are different tests for each semicircular 
canal. However, the posterior canal is 
the most commonly affected, and is 
tested by the Dix-Hallpike test.9 

To perform the Dix-Hallpike maneu-
ver, the patient is positioned on the 
bed so that the patient’s head will be 
hanging off the end of the bed when 
supine. The patient’s head is rotated 45 
degrees to one side. The examiner assists 
the patient to move rapidly from sit-
ting to supine with the head hanging 
off the end of the bed and extension of 
approximately 20 degrees. The examiner 

observes for nystagmus. Rotation of 
the head to the left and right is tested 
independently. 

Frequently, there is a latent period of 
a few seconds before nystagmus, and 
the nystagmus should fatigue on repeat 
testing. If nystagmus is evoked, the test 
is positive and suggests a peripheral 
cause, specifically benign paroxysmal 
peripheral vertigo (BPPV). This cause 
of vertigo often can be treated with an 
Epley maneuver. If the Dix-Hallpike 
test is negative, the patient may have a 
peripheral cause, but further testing is 
warranted. 

Emergency Department 
Testing

Most of the essential information is 
obtained on history and physical exam; 
however, cardiac monitoring and an 
electrocardiogram (ECG) may deter-
mine cardiac etiologies of dizziness or 
vertigo quickly. Vital signs may suggest 
general medical causes and may reveal 
orthostasis in the patient with a trig-
gered vestibular syndrome. There are no 
routine laboratory tests required in the 
evaluation of the dizzy patient. 

Neuroimaging
The specific role for neuroimaging has 

not been defined fully. Between 1995 
and 2004, there was a 169% increase 
in the use of neuroimaging studies in 
patients who presented to the ED with 
dizziness.25 There is considerable prac-
tice variation in the use of these studies. 
In one large study, there was a greater 
than 10% variation in the use of com-
puted tomography (CT) scan, and an 
eight-fold variation in the use of MRI.30 
The sites with increased use of neuro-
imaging did not have a concomitant 
increase in the diagnosis of stroke.30 

The CT scan is the most readily avail-
able of neuroimaging studies. However, 
a CT scan has a low sensitivity for 
ischemic stroke, especially in the first 24 
hours and particularly in the posterior 
fossa.31,32 Several studies demonstrated 
a very low (< 1%) yield of CT scan 
in patients with dizziness or vertigo 
alone.5,31,32

An early MRI also was falsely 
negative in almost 15% of patients 
with infarctions confirmed on delayed 
MRI.26 In small brainstem strokes, 

Table 2. HINTS Plus Exam

Peripheral Central

Head impulse Positive (unilateral saccade 
present, rapid toward 
affected side)

Negative (no saccade/normal)

Nystagmus Horizontal (beats away from 
affected side)

Vertical, rotary, or direction-
changing but also can mimic 
peripheral

Test of skew (eye 
cover)

Negative (no skew) May be positive (deviation 
present)

Hearing Normal New unilateral loss
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diffusion-weighted MRI still can miss 
up to 50% of the first small strokes 
when tested within 48 hours.23 Despite 
its limitations, MRI still is the diag-
nostic test of choice when a posterior 
stroke is suspected. Figure 2 shows a 
small acute infarct right medial ventral 
medulla that was not identified on CT.

A history of vertigo with headache 
or neck pain suggests a vertebral artery 
dissection, and CT angiography (CTA) 
is the test of choice.33

Avoiding unnecessary neuroimaging 
in patients with a clear diagnosis of a 
peripheral vestibular disorder could save 
nearly $1 billion per year in healthcare 
expenditures.6

Important Clinical Entities

Acute Vestibular Syndromes

Posterior Circulation Stroke. 
Although most strokes in the anterior 
or middle circulations do not present a 
diagnostic dilemma, diagnosing an acute 
cerebellar infarction can be very chal-
lenging. The most common symptoms 

are dizziness, vertigo, and gait instability, 
which are nonspecific and frequently 
have benign causes.4 Posterior fossa 
strokes may present with spontane-
ous acute vestibular syndrome that 
completely mimics vestibular neuritis 
(or labyrinthitis if auditory symptoms 
are associated).34 In fact, cerebellar 
infarction presenting with isolated 
vertigo mimicking vestibular neu-
ronitis is more common than previously 
thought.8 However, it is an uncommon 
event and remains difficult to identify. 
Approximately 4% of patients present-
ing with vertigo or dizziness will receive 
a cerebrovascular diagnosis.35 That rises 
to approximately 25% among acute 
vestibular syndrome presentations.9 
Patients with cerebellar stroke have a 
negative (normal) head impulse test 
(HIT).8,24,26 This is because the circuit 
of the VOR does not loop through the 
cerebellum. 

Occasionally, patients with brainstem 
stroke have a falsely positive (abnor-
mal) HIT because a lateral brainstem 
infarct involves the location where 

the vestibular nerve enters the brain-
stem.8,24,26 Such strokes are uncom-
mon and involve the anterior inferior 
cerebellar artery (AICA). Strokes in 
the AICA distribution usually present 
with associated acute hearing loss. The 
addition of a bedside test of hearing 
(HINTS plus) helps identify an AICA 
stroke.26 The blood supply to the laby-
rinth is from the branches of the AICA. 
Ischemia due to narrowing of these 
branches can cause hearing loss, so the 
combination of hearing loss and dizzi-
ness can occur from a stroke.36,37,38 This 
is important because some may assume 
that when both hearing deficits and diz-
ziness are present, then the problem is 
peripheral.36,37,38

The key features distinguishing stroke 
from vestibular neuritis are the pattern 
of nystagmus and the results of the head 
impulse test.39 Down-beating nystag-
mus or bidirectional gaze-evoked nys-
tagmus is an immediate indication that 
the cause must be in the central nervous 
system. Another highly suspicious pat-
tern of nystagmus is a pure torsional 

Figure 1. A Schematic of the Subcategories and Applicable Testing 

Vertigo

Intermittent Continuous

Triggered Spontaneous Episodic Acute

Dix-Hallpike HINTS plus

Peripheral (+) Central (- or concerning 
nystagmus)

Peripheral (head impulse +, 
horizontal nystagmus, skew -, 

no hearing loss)

Central (head impulse -, skew 
+, new unilateral hearing 

loss)
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pattern. Although all patients with 
vestibular neuritis have an unsteady gait, 
the true inability to walk is another red 
flag for cerebellar or brainstem infarc-
tion.8 In patients with suspected acute 
brainstem or cerebellar stroke, admis-
sion and neurologic consultation are 
warranted for definitive neuroimaging 
and treatment, even in the presence of 
negative initial neuroimaging. 

Vertebral Artery Dissection. 
Cervical arterial dissection (which 
includes both carotid and vertebral 
arterial dissections) causes approxi-
mately 1-2% of all ischemic strokes, but 
causes up to 25% of ischemic strokes 
in younger patients.33 Vertebral artery 
dissection is more common in younger 
individuals, particularly women, and 
should be suspected in any patient who 
presents with headache, neck pain, and 
vertigo. These patients may not have any 
associated focal neurologic signs.40,41 If 
vertebral artery dissection is suspected, 
CTA is the preferred test over magnetic 
resonance angiography (MRA).42 The 
optimal treatment of dissections has 
not been demonstrated in the literature. 
Antiplatelet therapy or anticoagulation 
may be used with the goal of preventing 
ischemic complications.

Vestibular Neuritis. Vestibular neu-
ritis is a benign, self-limited, presumed 
viral or post-viral inflammatory condi-
tion affecting the vestibular nerve and 
causing spontaneous acute vestibular 
syndrome.43 Some cases are associated 
with underlying inflammatory disorders, 
such as multiple sclerosis or sarcoidosis, 
but most cases are idiopathic and may 
be linked to herpes simplex infections.43 
Although vestibular neuritis usually is 
abrupt in onset, 25% of cases will have a 
brief prodromal episode in the previous 
week.43 Patients with vestibular neuritis 
nearly always report true vertigo, which 
is described characteristically as a sensa-
tion of spinning of the environment or 
perception of movement when none is 
present.39,43 The symptoms typically are 
severe for the first couple of days with 
gradual resolution over the subsequent 
weeks to months. The diagnosis is clini-
cal and requires excluding other causes. 
The clinician’s main goal is differentiat-
ing an acute vestibular syndrome caused 
by vestibular neuritis from a potential 
posterior circulation stroke. The only 

pattern of nystagmus that can result 
from a peripheral vestibular lesion is 
unidirectional, horizontal nystagmus. In 
an acute, severe dizziness presentation, 
any other pattern should be consid-
ered a central nervous system sign.39 A 
patient with unidirectional nystagmus, 
a positive head thrust in the direction 
opposite the fast phase of nystagmus, 
and no other neurologic features can be 
diagnosed with vestibular neuritis with 
a high degree of certainty.39 

A short course of corticosteroids can 
be considered for patients with vestibu-
lar neuritis. A randomized controlled 
trial found that patients with vestibular 
neuritis treated with corticosteroids 
within three days of symptom onset had 
a greater likelihood of recovery of the 
peripheral vestibular caloric response 
at one year.44 After the initial severely 
symptomatic period, it is important that 
patients resume activities because this 
helps the brain to adjust and compensate 
for the asymmetry of vestibular signals. 
In a randomized trial, a formal vestibular 
therapy was found to lead to improved 
outcomes in patients with vestibular 
neuritis.45 

Multiple Sclerosis. Multiple sclerosis 
(MS) is a chronic inflammatory disor-
der that affects the brain, spinal cord, 
and optic nerve and typically presents in 
young adults between 20 and 45 years 
of age. A hallmark of MS is multiple 
episodes of inflammation that produce 
neurological symptoms separated in 
space and time. Vertigo is the initial 
symptom in nearly 5% of patients diag-
nosed with MS, and 50% of patients 
with MS will have vertigo during the 
course of their disease.4,46 The history of 
present illness, past medical history, and 
associated neurological symptoms can 
help differentiate MS from more com-
mon causes of the acute vestibular syn-
drome. MRI is diagnostic for MS, but 
it does not need to be obtained urgently 
unless stroke has not been excluded.

Triggered, Episodic Vestibular 
Syndromes

Benign Paroxysmal Positional 
Vertigo. (Table 3 summarizes the features 
of BPPV.) BPPV is the most common 
vestibular cause of dizziness, and the 
incidence increases with age. BPPV 
results from mobile crystalline debris 

in one or more semicircular canals 
(canaliths) in the vestibular labyrinth. 
The most common semicircular canal 
affected is the posterior canal because of 
its dependent anatomic location. BPPV 
is characterized by brief, repetitive peri-
ods of rotational vertigo triggered by 
head movement. These episodes gener-
ally last more than a few seconds but 
less than a minute.47 Occasionally, nau-
sea or a mild lightheadedness can last 
longer than one minute, but if any posi-
tional dizziness persists more than one 
minute, the provider should strongly 
consider other potential causes.24,43 In 
more difficult cases, BPPV can produce 
non-vertiginous symptoms that are trig-
gered with head movement.14,24 

The diagnosis is confirmed by repro-
ducing symptoms using canal-specific 
positional testing maneuvers and iden-
tifying a canal-specific nystagmus.24,47 
Since the offending canal generally is not 
known in advance, a sequence of diag-
nostic maneuvers typically is performed. 
The Dix-Hallpike maneuver typically 
is performed first because it tests the 
posterior canal, which is involved most 
commonly.27 When the patient with 
posterior canal BPPV is placed in the 
head-hanging position (Dix-Hallpike 
test) with the head turned toward the 
affected side, a burst of upbeat and tor-
sional nystagmus is observed. When 
the head is turned to the side during 
the Dix-Hallpike test, the plane of the 
posterior canal on that side is now higher 
and allows the canaliths to drop down by 
gravity. The nystagmus typically lasts 15 
to 25 seconds before it fatigues. 

BPPV of the anterior canal is quite 
rare.48 When anterior canal BPPV 
is present, the Dix-Hallpike test will 
trigger a short burst of down-beating 
nystagmus.48,49

BPPV commonly is treated with vari-
ous medications, including anticholiner-
gics, antihistamines, or benzodiazepines. 
All three of these medication groups 
have adverse effects. Bedside canalith 
repositioning (the Epley maneuver) 
may be used as treatment with equal 
efficacy.50,51 Success of the maneuver 
can be confirmed by re-testing. If the 
Dix Hallpike test continues to trigger 
nystagmus, the Epley maneuver can 
be repeated.39,51 BPPV of the anterior 
canal also will respond to the Epley 
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maneuver.39,48 The annual recurrence 
rate of BPPV is 15%.52

With horizontal canal benign parox-
ysmal positional vertigo (HC-BPPV), 
the nystagmus triggered by head move-
ment is a horizontal nystagmus rather 
than the vertical-torsional nystagmus 
seen with the more common BPPV of 
the posterior canal.39,52 HC-BPPV is 
more likely to resolve spontaneously than 
other types of BPPV, so its incidence 
may be underestimated.52 If the patient 
lies supine and turns the head to either 
side, thus in the plane of the horizontal 
canal, nystagmus will be triggered. The 
nystagmus of HC-BPPV typically lasts 
longer than nystagmus triggered by pos-
terior canal BPPV.48 The two potential 
patterns of nystagmus in HC-BPPV are 
geotropic and apogeotropic. In geotropic 
HC-BPPV, the nystagmus beats toward 
the floor or toward the earth.53 In apo-
geotropic HC-BPPV, the nystagmus 
beats to the ceiling or away from the 
earth.54 The pattern that occurs depends 
on the location of the debris within the 
horizontal canal. 

Although in some cases HC-BPPV 
can resolve spontaneously, it can be 
more difficult to treat than posterior 
canal BPPV.39 A common reposition-
ing strategy is to have the patient roll 
toward the unaffected side (360 degrees) 
in 90-degree increments.39 The unaf-
fected side generally is the side that 
triggers less severe nystagmus. 

Another approach, Vanucchi’s forced 
prolonged position, involves instruct-
ing the patient to lie on the unaffected 
side for 12 hours, which can be done 
at home rather than in the ED.39,52 A 
method that can be used for both geo-
tropic or apogeotropic HC-BPPV is the 
Gufoni maneuver.52 The patient quickly 
lies down on the unaffected ear for one 
to two minutes, and the head then is 
rotated toward the floor for two min-
utes before the patient sits up.53 To use 
the Gufoni maneuver for apogeotropic 
HC-BPPV, the patient quickly lies 
down on the affected ear for one to two 
minutes, and the head then is rotated 
toward the ceiling for two minutes 
before the patient sits up.54

Orthostatic Hypotension. 
Orthostatic hypotension is the other 
common cause for a triggered epi-
sodic vestibular syndrome.43 The 
most common causes of acute ortho-
static hypotension are medications 
and hypovolemia. Particularly in the 
elderly, BPPV can mimic the pos-
tural lightheadedness of orthostatic 
hypotension.43,55,56

Central Paroxysmal Positional 
Vertigo. Rarely, a patient who clini-
cally seems to have BPPV actually has a 
central mimic, called central paroxysmal 
positional vertigo (CPPV).43 CPPV 
results from a lesion of the cerebellum 
or the brainstem, including Chiari mal-
formation, cerebellar tumor, multiple 

sclerosis, and degenerative ataxia dis-
orders.39 The key to distinguishing a 
central nervous system disorder from a 
peripheral vestibular disorder is the pat-
tern of nystagmus. The most common 
pattern of central positional nystag-
mus is pure down-beating nystagmus 
that persists. Pure torsional nystagmus 
is another type of central positional 
nystagmus. 

In addition to the pattern of nys-
tagmus, several factors should be con-
sidered in distinguishing BPPV from 
CPPV: the presence of symptoms or 
signs that are not seen in BPPV, such as 
headache, diplopia, or abnormal cranial 
nerve or cerebellar function; the pres-
ence of nystagmus without dizziness; a 
poor response to therapeutic maneuvers; 
and frequent recurrent symptoms.39,43 
Although down-beating nystagmus 
can be seen with anterior canal BPPV, 
BPPV of this canal is rare. It is safer for 
emergency physicians to consider this 
finding concerning for a central lesion.39

Spontaneous, Episodic Vestibular 
Syndromes

Vertebrobasilar Transient Ischemic 
Attack. Transient ischemic attacks 
(TIAs) should be the primary concern 
in the patient who presents with new-
onset, recurrent, spontaneous episodes 
of dizziness.39,43 Dizziness and even 
isolated attacks of vertigo can be caused 
by TIAs.57 Prompt diagnosis is critical 

Figure 2. CTA and MRI of Stroke

On the right, CT angiography shows extensive calcifications of cerebrovascular vessels. On the left, MRI demonstrates small acute infarct right medial 
ventral medulla. This stroke was missed on two CT scans.
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since 5% of TIA patients progress to 
experience a stroke within 48 hours.58,59 
Recurrent dizziness or vertigo is possi-
bly the only symptom of an impending 
basilar artery occlusion.43,60 Also, diz-
ziness is the most common presenting 
symptom of vertebral artery dissec-
tion.41,61 Since the symptoms generally 
have resolved at the time of patient 
presentation, the diagnosis of a TIA is 
based predominantly on the patient’s 
history. A CT scan is not helpful. CTA, 
MRI, and MRA are the tests to con-
sider when the posterior circulation 
needs to be assessed.39

Migrainous Vertigo. The most com-
mon benign cause of spontaneous, 
episodic vestibular syndrome is ves-
tibular migraine; however, it remains a 
diagnosis of exclusion. If the symptoms 
are new in onset, stroke or TIA must 
be considered if the features do not fit a 
peripheral vestibular disorder.62,63,64 The 
duration of individual episodes can vary 
from seconds to days.65 

Vestibular migraine may be differ-
entiated from BPPV by more frequent 
number of recurrences, younger age, 
and atypical positional nystagmus.64 
Symptoms can present as an acute 
severe attack, positional episodes, or 
recurrent spontaneous attacks.62,63 
Patients frequently report that stimuli, 
such as light, sound, or motion, trigger 
or aggravate the symptoms, similar to 
non-vestibular migraines.39 A headache 
at the onset of dizziness frequently is 
reported but is not required, and this 
headache may differ from a patient’s 
typical migraine.65 

The diagnosis of vestibular migraine 
requires recurrent attacks with vestibular 
symptoms, a history of migraine accord-
ing to the International Classification 
of Headache Disorders, and migraine 

symptoms during at least half of the 
attacks.65 As with TIA, the diagnosis of 
vestibular migraine is based on clinical 
history and the exclusion of alternative 
causes.65

Ménière’s Disease. Patients with 
Ménière’s disease have recurrent, severe 
episodes of dizziness/vertigo with nau-
sea, vomiting, and imbalance.66 These 
episodes are accompanied by unilateral 
hearing loss and tinnitus. Only 25% 
of these patients present with the 
complete symptom triad. In addition, 
nonvertiginous dizziness is common.39 
The tinnitus of Ménière’s disease clas-
sically is described as a loud roaring, 
unilateral tinnitus.39,66 Although the 
nystagmus may not follow all the 
rules of peripheral vestibular nystag-
mus described in vestibular neuritis, 
the same red flags for central causes 
apply. The head impulse test generally 
is normal since the vestibular nerve 
is intact. The definitive diagnosis of 
Ménière’s disease requires at least two 
spontaneous episodes of vertigo lasting 
at least 20 minutes and audiometrically 
documented hearing loss and tinnitus 
with other causes of these symptoms 
to be excluded.66 With these diagnos-
tic requirements, it is not possible to 
diagnose new-onset Ménière’s disease 
definitively in the ED, although the 
disease may be suspected.

Pitfalls
The evaluation of the dizzy patient 

remains challenging and has many 
pitfalls. Overreliance on the qualitative 
description of the dizziness has been 
linked to potential misdiagnosis.13,67 
The history must focus on triggers and 
timing to categorize these patients 
appropriately with the proper vestibular 
syndrome.43

A patient’s description that the diz-
ziness worsened with head movement 
is not equal to dizziness triggered by 
head movement. A patient with diz-
ziness from any cause will feel worse 
with certain position changes, but 
the patient with BPPV has dizziness 
that is triggered by positional changes 
and then returns to normal baseline 
between attacks. A patient with ves-
tibular neuritis often is misclassified as 
having BPPV because the symptoms 
improve when the patient remains still 
and worsen with movement. However, 
that is different from the patient who 
returns entirely to normal at rest. Even 
more important is not to assume the 
patient has a benign vestibular syn-
drome because the patient’s symptoms 
increased with head movement.

The National Institutes of Health 
Stroke Scale (NIHSS) is heavily 
weighted toward the neurological 
deficits caused by anterior circulation 
strokes. In fact, truncal ataxia is not part 
of the NIHSS, yet it was the most com-
mon physical finding in patients with 
a score of 0 on the NIHSS but MRI-
proven strokes.69 While the NIHSS is 
very important to standardize discus-
sions about the severity of a stroke, a 
low score does not rule out a posterior 
stroke.

It is important not to neglect eye 
findings. The presence or absence of 
nystagmus and its pattern are extremely 
important when trying to distinguish 
benign from serious causes of dizzi-
ness.39,43,69 The finding of nystagmus 
means that either peripheral or central 
components of the vestibular system 
are involved.39 Nystagmus usually rules 
out most general medical disorders.39 
Any pattern of nystagmus other than 
fixed or unidirectional horizontal 

Table 3. Characteristics of the Types of Benign Paroxysmal Positional Vertigo

Type of Benign 
Paroxysmal 
Positional Vertigo 
(Canal)

Incidence Diagnostic Maneuver Nystagmus Produced Treatment

Posterior (classic BPPV) 60-90% Dix-Hallpike Upbeat-torsional Epley maneuver

Horizontal (HC-BPPV) 10-20% Supine roll test Supine roll test horizontal Gufoni maneuver

Anterior 3% Dix-Hallpike Down-beating Epley maneuver
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nystagmus suggests a central cause for 
the presentation.

Another pitfall is application of the 
wrong test (HINTS vs. Dix-Hallpike). 
The HINTS (or preferably HINTS 
plus) should be used for patients who 
have persistent dizziness and nystagmus. 
The Dix-Hallpike should be used for 
patients with a history of dizziness that 
currently is resolved.

CT scans do not detect posterior cir-
culation strokes reliably. MRI done early 
in the patient’s course may be falsely 
normal.

Conclusion
Dizziness is a common complaint 

caused by numerous diseases that range 
from benign to extremely serious. 
Although the majority of such patients 
have underlying general medical condi-
tions or cardiac etiology, a substantial 
number of these patients have ves-
tibular and neurologic causes. There is 
significant overlap in the presentation 
of patients with these causes; however, 
only in an extremely rare case can all 
of the vestibular neuritis examination 
features be mimicked by a stroke.39 
Nonetheless, the diagnosis can be very 
difficult, leading to the overutiliza-
tion of resources, particularly neuro-
imaging. No single feature is definitely 
diagnostic, and it is essential that the 
clinician interpret each individual fea-
ture in the setting of the entire clinical 
encounter. 

The newer paradigm for the evalu-
ation of the dizzy patient, based on a 
history featuring timing and triggers, is 
more consistent with the current litera-
ture. History and physical examination 
can be more accurate, more directed, 
more efficient, and more likely to result 
in a specific diagnosis using this new 
targeted paradigm rather than the tra-
ditional one that relied on symptom 
quality.2,19
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Exclusive to our subscribers RAPID ACCESS MANAGEMENT GUIDELINES

The Evaluation of the Dizzy Patient

Figure 1. A Schematic of the Subcategories and Applicable Testing

Table 1. Vestibular Syndromes

Duration Frequency Triggers Di� erential Considerations

Triggered Seconds to minutes Intermittent Motion Benign paroxysmal peripheral vertigo, 
orthostatic hypotension

Spontaneous Episodic Minutes to days Intermittent None Migraine, Ménière’s, transient ischemic 
attack, cardiac arrhythmia 

Acute Days to weeks Continuous None
Posterior cerebrovascular accident, 
vestibular neuritis, labyrinthitis, drug 
induced, Wernicke’s, multiple sclerosis

Table 2. HINTS Plus Exam

Peripheral Central

Head impulse Positive (unilateral saccade 
present, rapid toward 
a� ected side)

Negative (no saccade/normal)

Nystagmus Horizontal (beats away from 
a� ected side)

Vertical, rotary, or direction-
changing but also can mimic 
peripheral

Test of skew (eye 
cover)

Negative (no skew) May be positive (deviation 
present)

Hearing Normal New unilateral loss

Vertigo

Intermittent Continuous

Triggered Spontaneous Episodic Acute

Dix-Hallpike HINTS plus

Peripheral (+) Central (- or concerning 
nystagmus)

Peripheral (head impulse +, 
horizontal nystagmus, skew -, 

no hearing loss)

Central (head impulse -, skew +, 
new unilateral hearing loss)
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Figure 2. CTA and MRI of Stroke

On the right, CT angiography shows extensive calci� cations of cerebrovascular vessels. On the left, MRI demonstrates small acute infarct right medial 
ventral medulla. This stroke was missed on two CT scans.

Table 3. Characteristics of the Types of Benign Paroxysmal Positional Vertigo

Type of Benign 
Paroxysmal 
Positional Vertigo 
(Canal)

Incidence Diagnostic Maneuver Nystagmus Produced Treatment

Posterior (classic BPPV) 60-90% Dix-Hallpike Upbeat-torsional Epley maneuver

Horizontal (HC-BPPV) 10-20% Supine roll test Supine roll test horizontal Gufoni maneuver

Anterior 3% Dix-Hallpike Down-beating Epley maneuver
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