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Dizziness is a frequent presenting complaint in emergency de-
partment patients. Although seen in patients of all ages, it is
more prevalent in patients older than 50 years of age. Vertigo
represents a subset of dizziness and is defined as an illusion of
movement, usually rotational, of the patient or the patient’s
surroundings. The illusion of motion may be of oneself (subjec-
tive vertigo) or of external objects (objective vertigo). The emer-
gency physician should consider a large differential in the
evaluation of vertigo with special attention to whether the
vertigo is central or peripheral in origin.

[Koelliker P, Summers RL, Hawkins B. Benign paroxysmal
positional vertigo: diagnosis and treatment in the emergency
department—a review of the literature and discussion of
canalith-repositioning maneuvers. Ann Emerg Med. April
2001;37:392-398 ]

INTRODUCTION

Dizzinessisa frequent presenting complaint in emer-
gency department patients. Inastudy of 1,000 outpatients,
dizziness was the third most common complaint.!
Although seen in patients of all ages, itis more prevalent
in patients older than 50 years of age.? Vertigo represents
asubset of dizziness and is defined as an illusion of move-
ment, usually rotational, of the patient or the patient’s
surroundings.® The illusion of motion may be of oneself
(subjective vertigo) or of external objects (objective ver-
tigo).* A large number of entities cause vertigo, ranging
from benign and self-limited causes such as vestibular
neuritis and benign paroxysmal positional vertigo
(BPPV), to immediately life-threatening causes such as
cerebellar infarction or hemorrhage.”

The emergency physician should consider a large dif-
ferential in the evaluation of vertigo with special atten-
tion to whether the vertigo is central or peripheral in ori-
gin.? The current textbooks in emergency medicine®”
mention diagnostic maneuvers for BPPV, but do notillus-
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trate the therapeutic maneuvers found in the neurology
and otorhinolaryngology literature. BPPV frequently
occurs, can be reliably diagnosed, and can often be
treated with a high success rate by using a repositioning
orliberatory maneuver in the outpatient setting. These
maneuvers can be performed quickly at the bedside with
rapid results, often providing much satisfaction to both
patient and physician.

Adler® first described BPPV in 1897 and Barany® in
1921. The condition has often been referred to as Barany
vertigo, and the positioning used to elicit the vertigo the
Barany test or the Barany-Nylen test. Dix and Hallpike!©
first described this testin 1952, and they coined the term
“benign paroxysmal positional vertigo.” It is now be-
lieved that the provocative test should be called the
Hallpike-Dix test and not the Barany-Nylen test. In 1973,
Schuknecht and Ruby!! hypothesized that heavy debris
that had settled on the cupula transformed the cupula
from an organ of angular acceleration into one of linear
acceleration, which caused the symptoms of BPPV. Since
the work of Parnes and McClure!2in 1992, it has become
generally accepted that free-floating debris in the poste-
rior semicircular canal causes the symptoms of BPPV.
Semontetal!? first described aliberatory maneuver in
1988, and another was described by Epley!*in 1992.
Brandt!® has suggested that the condition be called
benign paroxysmal positioning vertigo because it is the
act of positioning the patient, not the position of the
patient, that elicits the symptoms.

BPPVisacommonly encountered problem with an
incidence reported to be 64 per 100,000 population per
year.'® Asmany as 20% of patients presenting with dizzi-
ness may have BPPV,!” and it accounts for a fifth of refer-
rals to clinics that specialize in dizziness. '® Female
patients outnumber males 1.6 to 1, and it is most com-
mon in the sixth decade, but episodes may occur in child-
hood. Many cases occur after vestibular neuritis or head
trauma (which may be minor), whereas other cases are
idiopathic. Many cases of BPPV associated with vestibular
neuritis occur after a viral upper respiratory tract infection.
BPPV is also common in patients with Méniere’s disease.!”
Posterior canal BPPV accounts for the large majority of
cases, but 5% to 10% may have BPPV of the horizontal
canal in which the vertigo is elicited by different posi-
tional changes.?°

ANATOMY AND PATHOPHYSIOLOGY

The functioning portion of the peripheral vestibular sys-
temislocated in the membranous labyrinth of the ear. It

APRIL 2001 37:4 ANNALS OF EMERGENCY MEDICINE

consists of 3 semicircular canals, a utricle, and a saccule.
The cristae ampullaris in the semicircular canals detect
angular acceleration, and the maculae of the utricle and
saccule detect linear acceleration and changes in position
of the head with respect to gravity. The maculae are the
sensory organs in the utricle and saccule. In the maculae
are complexes consisting of a gelatinous layer in which
calcium carbonate crystals or otoliths are embedded. Hair
cells project cilia into this complex, which are bent when
the complex moves. The bending of the hair cells causes
changesin the rate of impulses sent to the central nervous
system (CNS). Itis these otoliths that can become dis-
placed into the endolymph of the semicircular canals and
cause the symptoms of BPPV. The otoliths are often dis-
lodged after head trauma, after a viral illness, in patients
with vertebral basilar insufficiency, or in patients with
Méniere’s disease.!®-2! Clotted blood in the posterior
canal has also been implicated asa cause.!”

The 3 semicircular canals are arranged in right angles
to represent all 3 planesin space. They are filled with a
viscous fluid called endolymph. At one end of each of the
canals is an enlarged portion called the ampulla. The
ampulla houses the cristaampullaris, which isa collec-
tion of hair cells, covered with a gelatinous mass called
the cupula. The semicircular canals move with the head,
and the viscous endolymph remains relatively stationary.
This creates a deflection of the cupula opposite to head
motion, which bends hair cellsand sends signals to the
CNS.22

Inappropriate particles in the endolymph of the semi-
circular canals move as a result of gravitation forces when
head position changes. This movement of the particles
causes the endolymph to deflect the cupula and stimulate
the hair cells. The CNS interprets these signals as angular
acceleration of the head when none exists. This faulty
stimulation causes the sensation of vertigo in BPPV. Sig-
nals from the CNS cause the eyes to deviate in the oppo-
site direction of the perceived acceleration, which causes
the slow component of the nystagmus associated with
BPPV. The fast component of the nystagmus originates in
the frontal lobe as a corrective action.?! Itis the fast phase
by convention that determines the direction of the nys-
tagmus. '’

In the past, BPPV has been speculated to have arisen
from cupulolithiasis or debris adherent to the membrane
of the cupula. The cupula was suspected to become “heavy”
relative to the endolymph and respond to changes in posi-
tion relative to gravity. It isnow thought that classic symp-
toms of BPPV are unlikely to be caused by this theory, and
itis generally believed that free-floating debris is responsi-
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ble. Asin canalithiasis, a “heavy cupula” should cause nys-
tagmus brought on by a particular head position. Thisnys-
tagmus, however, should not have alatency period,
should not fatigue with repeat positioning, and should be
sustained for long periods of time. Some maintain that this
variant of BPPV exists and accounts for BPPV with atypical
nystagmus or that is resistant to treatment. !*+1°

BPPV of the posterior semicircular canal

BPPV of the posterior semicircular canal classically is
accompanied by a history of brief attacks of severe rota-
tional vertigo precipitated by changes in position. The
patient may complain of vertigo when turning over in
bed, arising from a supine position, or extending the head
backward to look upward.? Placing objects on a tall shelf
or bending over to tie shoes may precipitate attacks of
vertigo.23 Between attacks of vertigo, patients may com-
plain of nonspecific dizziness, nausea, or a feeling of im-
balance.!® Patients with long-standing BPPV may learn to
avoid provocative positions and complain only of dys-
equilibrium.?3

Dix and Hallpike!° first described characteristic symp-
toms and a provocative test. Typical nystagmus is elicited
inaposition with the affected ear down. The nystagmus is
predominantly torsional with the fast phase toward the
undermost ear. The inappropriately stimulated canal
drives the eyes toward the opposite side, and in response
the frontal lobe sends corrective signals to the eyes, caus-
ing them to quickly return to their original position. There
isalatency period, after the patient has been positioned,
before the nystagmus begins of 5 to 15 seconds. The nys-
tagmus is transient, usually lasting only 20 seconds, but
may last up to a minute (extinguishes spontaneously).
The nystagmus reverses when the head is returned to the
upright position. This reverse nystagmus is usually less
severe than that experienced in the head-down position.
The severity of the nystagmus temporarily fatigues with
repetition of the provocative test. If nystagmus is not
elicited with the Hallpike-Dix test, the test should be
repeated with the opposite ear down. The side of the ear
in the downward position during the Hallpike-Dix test
that elicits the greater nystagmus is the affected ear. In
some cases, nystagmus and vertigo only occur with the
affected ear down.?*25

To perform the Hallpike-Dix test, the patient is seated
onastretcher inamanner to allow the patient to hang the
head off of the bed when placed in the supine position.
The examiner holds the sides of the patient’s head and
turns the head to the side of the ear being tested 45 degrees.
The patient is then lowered to the supine position with
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the head turned, and the head is angled backward off the
end of the bed 45 degrees. The examiner should ask the
patient to keep the eyes open and fixated on the exam-
iner’s face, so the examiner may appreciate the character
and severity of the nystagmus. Itis necessary to explain to
the patient that the test may cause vertigo and nausea and
encourage him or her to keep the eyes open.2© A study of
95 patients examined with symptoms of BPPV showed
that the presence of paroxysmal positional nystagmus is
the most reliable finding in patients with this disorder.?”

Traditional treatment for BPPV has been antiemetics
and referral to an otorhinolaryngologist for vestibular
habituation training (Brandt-Daroff exercises).?® Once
diagnosed, BPPV can be easily treated with a canalith-
repositioning procedure (CRP). Two CRPs can easily be
performed at the bedside in 5 to 10 minutes.

The Epley maneuver. With the patient seated, the patient’s
head is turned 45 degrees toward the affected ear. The
canalith isin the base or most distal portion of the canal at
this point. The patient is then tilted backward to a head-
hanging position with the head keptin the 45-degree
rotation. An attack of vertigo isinduced by the canalith
moving toward the apex of the canal. The patient is held
in this position (same as the Hallpike-Dix position) until
the nystagmus and vertigo abate (some authors recom-
mend 4 minutes in each position).?8 The head is then
turned 90 degrees toward the unaffected ear. With the
head remaining turned, the patientis rolled onto the side
of the unaffected ear (patient isnow looking at the floor).
This causes the canalith to move toward the common crus
of the 3 semicircular canals. This may again provoke a
paroxysm of nystagmus and vertigo. The patient should
again remain in this position for 3 minutes. The patientis
then moved to the seated position. Finally, the head is
tilted down 30 degrees, allowing the canalith to fall into
the utricle (Figure 1).!*15 Ithasbeen reported that patients
with nystagmus in the final CRP position have better
results.?? If patients have severe nausea and vomiting
during the procedure, then they may need to be premedi-
cated with an antiemetic before undergoinga CRP.>°

The Semont maneuver. With the patient seated, the head
isturned 45 degrees horizontally toward the unaffected
ear. In this position, the canalith is in the base of the pos-
terior canal. The patientis tilted 105 degrees toward the
affected ear (patient lying on side with head hanging and
nose pointed upward). The patient should experience a
paroxysm of nystagmus beating toward the undermost
ear. Thisis caused by the canalith moving to the apex of
the canal, which isnow in a dependent position. The
patient s left in this position for 3 minutes. The patientis
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then quickly moved through the seated position to lie on
the side of the affected ear (nose pointed toward the
ground). The patient may again experience vertigo and
nystagmus beating toward the uppermost ear as the
canalith moves toward the exit of the canal. The patientis
then slowly moved to the seated position, allowing the
canalith to fall down the common crus into the utricle
(Figure 2).15-31

Contraindications to these maneuvers include severe
disease of the cervical spine, unstable cardiac disease, and
high-grade carotid stenosis.?> Handheld vibrators are
sometimes used to aid the movement of the particles, but
this is contraindicated in patients with retinal detachment
and perilymphatic fistulas. Conversions of transient nys-
tagmus to arapid form of persistent nystagmus that occurs
irrespective of head position has been described. This
phenomenonisattributed to a “canalith jam” by Epley.2*
All cases of “canalith jam” were successfully treated with

further repositioning with the aid of a low-frequency
handheld vibrator. In 400 patients treated with the Epley
maneuver, no significant long-term complications were
encountered. Another possible complication is the con-
version of posterior canal BPPV to anterior or horizontal
canal BPPV aftera CRP.!?

Most authors recommend that the patient remain up-
right for 1 to 2 days and avoid bending over after a suc-
cessful CRP.1-23 Even with a successful CRP, the patient
may continue to feel off-balance for a few days and should
not drive home from the ED.?® Routine use of vestibular
suppressants (meclizine and benzodiazepines) as pri-
mary therapy is discouraged because they do not reduce
the frequency of attacks of vertigo. They may diminish
the intensity of the attacks and prevent the patient from
seeking treatment for a potentially curable disease, and
they often worsen the patient’simbalance. Short-term use
onanas-needed basis in patients with severe symptoms

Figure 1.

Epley maneuver. Top (left to right), The first window is a legend for the inset, which is a simplified representation of a posterior semicircu-
lar canal. This figure shows the Epley canalith-repositioning maneuver for the left semicircular canal. The patient’s head is turned 45
degrees toward the affected ear, with the patient holding the physician’s arm for support. The patient is then lowered to a supine position.
The patient’s head remains turned 45 degrees and should hang off the end of the bed. Bottom, In the third position, the patient’s head is
rotated to face the opposite shoulder. Next, the patient is rolled onto his or her side, taking care to keep the head rotated. The patient is now

returned to a seated position with the head tilted forward.

Fosterior
semicircular canal

Utricle

Canalith
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may be appropriate provided adequate follow-up with an
otorhinolaryngologist or neurologist is obtained.!

These maneuvers have reported success rates for de-
creasing or alleviating symptoms of 66% to 100% in dif-
ferentreports.!*31-3% The maneuvers should be repeated
several times if the symptoms do not resolve in the first
attempt. Vertigo that does not respond to one maneuver
may respond to the other. Thirty percent to 50% of patients
experience a recurrence. The recurrences are usually eas-
ily treated with repeat maneuvers.!*15 Patients who do
not respond to CRP may respond to vestibular habitua-
tion therapy (Brandt-Daroff exercises).?” These exercises
have similar success rates to CRPs but take much longer
forresults. They consist of a set of positions in which the
patients place themselves to elicit, and eventually habitu-
ate them to, the vertigo. A significantly higher proportion
of patients (75%) in an untreated control group contin-
ued to have vertigo compared with patients treated with
either CRP or vestibular habituation.>®

BPPYV of the horizontal canal

A variant of BPPV exists where debris in the horizontal
canal stimulates positional vertigo and has been reported

to account for 5% to 22% of cases of BPPV.29:38 The symp-
toms of vertigo mainly occur when the patient is supine
and rolls overin bed.° The nystagmus and vertigo both
occur without latency and with head motion to either
side, butis more intense with movements toward the
affected ear.*® Unlike BPPV of the posterior canal, episodes
rarely occur with getting up from or lying down in bed.
The intensity of the vertigo and nystagmus is worse with
rapid turning of the head and does not fatigue with repeat
movements. Results of neurologic examination should be
normal, but many patients have imaging studies to rule
out central causes because of the atypical features of this
variant of BPPV.*! Trials of repositioning maneuvers have
been described with variable success.?®*2 There are cur-
rently no large trials to support the efficacy of these
maneuvers.

In summary, patients with vertigo can be a dilemma for
the emergency physician. There are multitudes of causes
of vertigo, including several medical emergencies such as
cerebellar stroke or posterior fossa hemorrhage. Care
should be taken in eliciting a history of stroke risk factors,
and performing a thorough neurologic examination with
emphasis on tests of cerebellar function. Vertigo in patients

Figure 2.
Semont maneuver. This fig-
ure shows the Semont
canalith-repositioning
maneuver for BPPV of the
right posterior semicircular
canal. A, Initially, the
patient’s head is rotated to
face the left shoulder (con-
tralateral to the affected
ear). B, While holding the
head in this position, the
patient is lowered onto his
or her right side. C, In the
next position, the patient is
quickly moved through the
seated position and lowered
to rest onto his or her left
side (the head should
remain rotated toward the
left shoulder throughout
this movement). D, Finally,
the patient is returned to a
seated position.
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with neurologic findings on examination should not be
attributed to benign causes without acomprehensive
evaluation to rule out central causes for their symptoms.

BPPVisnot uncommon, and most emergency physi-
cians see several cases per year. Although itisnot a life-
threatening condition, BPPV causes debilitating nausea
and vertigo, and patients are usually quite distressed by
their symptoms. The condition can be reliably diagnosed
in the majority of cases using the test and symptom com-
plex described by Dix and Hallpike.'® Most patients
experience relief from their symptoms with the liberatory
maneuvers. Up to half of these patients have a recurrence
of their symptoms that usually responds to repeat reposi-
tioning. The liberatory maneuvers require no special
equipment and can be performed both quickly and easily
atthe bedside. Patients often have instantaneous relief
from their symptoms, providing satisfaction to both
patient and physician. Patients without all of the classic
symptoms of BPPV may respond to the repositioning
maneuvers. Ifa patient has complete resolution of symp-
toms with repositioning, other causes for the vertigo
become less likely.

A working knowledge of BPPV and its treatment is
important to an emergency physician even if the reposi-
tioning maneuvers are not attempted or are unsuccessful
inthe ED. An accurate diagnosis and prompt referral to an
otorhinolaryngologist for treatment will provide the
patient with reassurance and prevent the prolongation of
the condition by the use of vestibular suppressants alone.

This condition and its treatment have been discussed
in the otorhinolaryngology, neurology, and occasionally
primary care literature in the past. Patients with BPPV
often initially present to the ED, and with a good working
knowledge the emergency physician can reliably diag-
nose and effectively treat this disorder.
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