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Introduction

Benign paroxysmal positional vertigo (BPPV), one of the most common peripheral
vestibular dysfunctions, occurs when otoconia (calcium carbonate crystals) break loose
from the utricle and float into one of the semicircular canals (see Figure 1) [1]. There are
three types of BPPV (named according to the affected semicircular canal): [A]. Posterior
(or inferior) canal BPPV [2], the most common type [B]. Anterior (or superior) canal BPPV
[3], the least common type; and [C]. Horizontal (or lateral) canal BPPV [4]. In addition,
there are two subtypes of BPPV (named according to the otoconia’s final destination):
[A]. Canalithiasis [5], a situation in which the otoconia remain free-floating in the
endolymph (a viscous fluid located throughout the inside of each semicircular canal);
and [B]. Cupulolithiasis [6], a situation in which the otoconia become attached to the
cupula (a gelatinous structure located at one end of each semicircular canal). The most
common causes of BPPV are the aging process in individuals over the age of 50 [7],
traumatic brain injuries in individuals under the age of 50 [8], and inner ear diseases in
individuals of all ages [9]. BPPV is generally characterized by vertigo and nystagmus
provoked by specific head movements (such as those associated with lying down in
bed, rolling over in bed, looking upward, and/or bending over) [1]. The purpose of this
review was to outline the most frequently used evaluation and treatment techniques for
each type and subtype of BPPV.

Keywords: Evaluation Techniques, Treatment Techniques, Cupulolithiasis, Canalithiasis
and Maneuver.

Evaluation Techniques

Posterior Canal BPPV

The gold standard test for posterior canal BPPV is the Dix-Hallpike test (see Figure 2)
[2]. Right-sided posterior canal BPPV is diagnosed as follows: [A]. The patient begins in a
long-sitting position with the head turned to the right [B]. The therapist moves the
patient into a supine position with the head slightly extended off the end of the treatment
table, and [C]. The patient demonstrates up beating right torsional nystagmus. Left-sided
posterior canal BPPV is diagnosed as follows: [A]. The patient begins in a long-sitting
position with the head turned to the left [B]. The therapist moves the patient into a
supine position with the head slightly extended off the end of the treatment table, and
[C]. The patient demonstrates up beating left torsional nystagmus. Canalithiasis of the
posterior semicircular canal is characterized by a long latency in the onset of the
nystagmus, a short duration of the evoked nystagmus, and fatigability of the nystagmus
upon repeated testing. Although cupulolithiasis of the posterior semicircular canal is also
characterized by fatigability of the nystagmus upon repeated testing, the latency in the
onset of the nystagmus is shorter and the duration of the evoked nystagmus is longer.
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Anterior Canal BPPV

The gold standard test for anterior canal BPPV is the head
hanging test (see Figure 3) [10]. Right-sided anterior canal BPPV
is diagnosed as follows: [A]. The patient begins in a long-sitting
position with the head in neutral [B]. The therapist moves the
patient into a supine position with the head completely extended
off the end of the treatment table, and [C]. The patient
demonstrates down beating right torsional nystagmus. Left-
sided anterior canal BPPV is diagnosed as follows: [A]. The
patient begins in a long-sitting position with the head in neutral
[B]. The therapist moves the patient into a supine position with
the head completely extended off the end of the treatment
table, and [C]. The patient demonstrates down beating left
torsional nystagmus. Canalithiasis of the anterior semicircular
canal is characterized by a long latency in the onset of the
nystagmus, a short duration of the evoked nystagmus, and
fatigability of the nystagmus upon repeated testing. Although
cupulolithiasis of the anterior semicircular canal is also
characterized by fatigability of the nystagmus upon repeated
testing, the latency in the onset of the nystagmus is shorter and
the duration of the evoked nystagmus is longer.

Horizontal Canal BPPV

The gold standard test for diagnosing horizontal canal BPPV
is the head roll test (see Figure 4) [11]. A geotropic presentation
occurs when the otoconia are free-floating in the posterior arm of
the horizontal semicircular canal (canalithiasis), and this
presentation is diagnosed as follows: [A]. The patient begins in a
supine position with the head completely flexed [B]. The therapist
turns the patient’s head to the right [C]. The patient demonstrates
right-beating nystagmus [D]. The patient returns to a supine
position with the head completely flexed [E]. The therapist turns
the patient’s head to the left, and [F]. The patient demonstrates
left-beating nystagmus. An ageotropic presentation occurs when
the otoconia are free-floating in the anterior arm of the horizontal
semicircular canal (canalithiasis) or are attached to the cupula in
the horizontal semicircular canal (cupulolithiasis), and this
presentation is diagnosed as follows: [A]. The patient begins in a
supine position with the head completely flexed [B]. The therapist
turns the patient’s head to the right [C]. The patient demonstrates
left-beating nystagmus [D]. The patient returns to a supine
position with the head completely flexed [E]. The therapist turns
the patient’s head to the left, and [F]. The patient demonstrates
right-beating nystagmus. In both cases, the affected ear is the
one toward which the greatest nystagmus occurs.

Treatment Techniques
Posterior Canal BPPV

Although canalithiasis of the posterior semicircular canal is
most commonly treated with the Epley maneuver [12], this
intervention has been modified several times since its inception in
1992. One such modification is the Parnes maneuver (see Figure 5)
[13]. For right-sided canalithiasis of the posterior semicircular
canal, the Parnes maneuver is performed as follows: [A]. The
patient begins in a long-sitting position with the head turned to
the right [B]. The therapist moves the patient into a supine position

with the head slightly extended off the end of the treatment table
[C]. The patient remains in this position for 2 to 3 minutes after the
evoked nystagmus has resolved [D]. The therapist moves the
patient into a left side-lying position with the head turned to the
left, and [E]. The patient remains in this position for 1 to 2 minutes
after the evoked nystagmus has resolved. For left-sided
canalithiasis of the posterior semicircular canal, the Parnes
maneuver is performed as follows: [A]. The patient begins in a
long-sitting position with the head turned to the left [B]. The
therapist moves the patient into a supine position with the head
slightly extended off the end of the treatment table [C]. The patient
remains in this position for 2 to 3 minutes after the evoked
nystagmus has resolved [D]. The therapist moves the patient into
a right side-lying position with the head turned to the right, and
[E]. The patient remains in this position for 1 to 2 minutes after the
evoked nystagmus has resolved. In their initial study, Parnes and
Price-Jones [13] reported an overall success rate of 88%.

Cupulolithiasis of the posterior semicircular canal is most
commonly treated with the Semont maneuver (see Figure 6) [14].
For right-sided cupulolithiasis of the posterior semicircular canal,
the Semont maneuver is performed as follows: [A]. The patient
begins in a sitting position with the head turned to the left [B]. The
therapist moves the patient into a right-sidelying position [C]. The
patient remains in this position for 2 to 3 minutes after the evoked
nystagmus has resolved [D]. The therapist moves the patient up
into a sitting position and down into a left side-lying position in
one continuous motion, and [E]. The patient remains in this
position for 5 minutes after the evoked nystagmus has resolved.
For left-sided cupulolithiasis of the posterior semicircular canal,
the Semont maneuver is performed as follows: [A]. The patient
begins in a sitting position with the head turned to the right [B].
The therapist moves the patient into a left side-lying position [C].
The patient remains in this position for 2 to 3 minutes after the
evoked nystagmus has resolved [D]. The therapist moves the
patient up into a sitting position and down into a right side-lying
position in one continuous motion, and [E]. The patient remains in
this position for 5 minutes after the evoked nystagmus has
resolved. In their initial study, Semont et al [14] reported a success
rate of 84% after one treatment session and 93% after two
treatment sessions.

Anterior Canal BPPV

The Parnes maneuver may be effective for canalithiasis of
the anterior semicircular canal, and the Semont maneuver
may be effective for cupulolithiasis of the anterior semicircular
canal. However, a recent systematic review described
interventions specifically designed for the treatment of
anterior canal BPPV [15]. Two of the interventions described
in this systematic review are capable of eliminating a patient’s
vertigo even if the affected ear is difficult to identify.

The first of these two interventions was developed by
Yacovino et al [16] in 2009 (see Figure 7). This maneuver is
performed as follows: [A]. The patient begins in a long-sitting
position with the head in neutral [B]. The therapist moves the
patient into a supine position with the head extended at least
30 degrees off the end of the treatment table [C]. The patient
remains in this position for 30 seconds [D]. The therapist
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completely flexes the patient's head [E]. The patient remains
in this position for 30 seconds, and [F]. The therapist moves
the patient into a long-sitting position with the head in
neutral. In their initial study, Yacovino et al [16] reported a
success rate of 85% after one treatment session and 100%
after two treatment sessions.

The second of these two interventions was developed by
Casani et al [17] in 2011 (see Figure 7). This maneuver is
performed as follows: [A]. The patient begins in a long-sitting
position with the head in neutral [B]. The therapist moves the
patient into a supine position with the head completely
extended off the end of the treatment table [C]. The patient
remains in this position for 3 minutes [D]. The therapist
completely flexes the patient's head [E]. The patient remains
in this position for 3 minutes [F]. The therapist moves the
patient into a long-sitting position with the head in neutral,
and [G]. Steps A-F are repeated. In their initial study, Casani et al
[17] reported a success rate of 44% after one treatment session
and 83% after two treatment sessions.

Horizontal Canal BPPV

The effective treatment of horizontal canal BPPV is
dependent upon the proper identification of both the
presentation (geotropic vs. ageotropic) and the affected ear
(right vs. left). A recent systematic review described
interventions designed for the treatment of the two horizontal
canal BPPV presentations [18]. If the affected ear is difficult to
identify, accessory diagnostic procedures may need to be
used in conjunction with the head roll test [19]. Although
many of the original horizontal canal BPPV maneuvers
involved a 180-degree [20], 270-degree [21], or 360-degree
[22] roll, side-lying interventions have been more recently
described for each type of presentation.

The most commonly used side-lying intervention for the
geotropic presentation of horizontal canal BPPV was described
by Appiani et al [23] in 2001 (see Figure 8). For right-sided
geotropic horizontal canal BPPV, this maneuver is performed
as follows: [A]. The patient begins in a sitting position with the
head in neutral [B]. The therapist moves the patient into a left
side-lying position [C]. The patient remains in this position for
2 minutes [D]. The therapist turns the patient's head to the
left, and [E]. The patient remains in this position for 2 minutes.
For left-sided geotropic horizontal canal BPPV, this maneuver
is performed as follows: [A]. The patient begins in a sitting
position with the head in neutral [B]. The therapist moves the
patient into a right side-lying position [C]. The patient remains
in this position for 2 minutes [D]. The therapist turns the
patient’s head to the right, and [E]. The patient remains in this
position for 2 minutes. In their initial study, Appiani et al [23]
reported a success rate of 78% after one treatment session
and 100% after two treatment sessions.

The most commonly used side-lying intervention for the
ageotropic presentation of horizontal canal BPPV was
described by Appiani et al [24] in 2005 (see Figure 9). For
right-sided ageotropic horizontal canal BPPV, this maneuver
is performed as follows: [A]. The patient begins in a sitting

position with the head in neutral [B]. The therapist moves the
patient into a right side-lying position [C]. The patient remains
in this position for 2 minutes [D]. The therapist turns the
patient’s head to the left, and [E]. The patient remains in this
position for 2 minutes. For left-sided ageotropic horizontal
canal BPPV, this maneuver is performed as follows: [A]. The
patient begins in a sitting position with the head in neutral
[B]. The therapist moves the patient into a left side-lying
position [C]. The patient remains in this position for 2 minutes
[D]. The therapist turns the patient’s head to the right, and [E].
The patient remains in this position for 2 minutes. In their
initial study, Appiani et al [24] reported a success rate of 100%
after one treatment session.

Final Thoughts

In general, clinician-directed maneuvers are very
successful for eliminating the vertigo and nystagmus
associated with BPPV. However, the persistence of BPPV and
the recurrence of BPPV are possible.

In terms of BPPV persistence, Dorigueto et al [25] found that
4% of participants continued to experience vertigo and
nystagmus despite undergoing repeated maneuvers over the
course of one year. In cases of persistent BPPV, a comprehensive
re-evaluation should be conducted [26]. During this re-
evaluation, the clinician should determine whether the patient
has a type of BPPV that may be successfully treated with a
different maneuver, another vestibular dysfunction that may be
successfully treated with a vestibular rehabilitation home
program, or a central nervous system disorder that may need to
be addressed by another healthcare professional. For persistent
cases of BPPV that do not respond to any type of maneuver, a
vestibular nerve section or a semicircular canal plugging surgical
procedure may be indicated.

In terms of BPPV recurrence, Dorigueto et al [25] found
that 26% of participants experienced a new onset of vertigo
and nystagmus within one year of undergoing a successful
maneuver. Although “medical research has not found any way
to stop BPPV from coming back, it can be treated with a high
rate of success [through the administration of another
maneuver]” [26], [pS36].

Figure 1: The peripheral vestibular system depicting the utricle and
the semicircular canals (image designed by Tess Tobolic).
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Figure 2: The Dix-Hallpike Test. Figure 6: The Semont Maneuver.
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Figure 8: Geotropic Horizontal Canal BPPV Maneuver.
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