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Synopsis
The article focuses on the evidence basis for the management of benign paroxysmal positional
vertigo (BPPV), the most common diagnosis of vertigo in both primary care and subspecialty
settings. Like all articles in this compilation of evidence-based practice, an overview is presented
along with evidence based clinical assessment, diagnosis, and management. Summaries of
differential diagnosis of vertigo and outcomes are presented.
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PROBLEM OVERVIEW
Vertigo

Vertigo is a symptom, not a disease. Effective diagnosis and management of vertigo begins
with understanding what the symptom may represent. A survey of the members of the
American Otological Society and the American Neurotology Society revealed that 75% of
respondents agreed or agreed strongly that the definition of vertigo in clinical practice
should be more precise. (1) Whereas 45% of respondents favored restricting vertigo to
describe a sensation of spinning or turning only, 40% of respondent favored including any
sensation of movement in the definition of vertigo. Since acute inner ear pathology typically
produces a spinning sensation, the more restrictive definition of vertigo renders it a more
specific clue for a possible otologic vestibular disorder. A narrow focus on spinning may not
be sensitive to chronic or milder inner ear pathology, however, where sensation of
movement other than spinning might be elicited. Even though a consensus has not been
reached on the precise definition of vertigo, it is reasonable to infer from the survey results
that the overwhelming majority of otologists would recognize vertigo as distinct from other
flavors of dizziness, such as presyncopal lightheadedness, disequilibrium, or other unsettling
sensations. (2)

Epidemiological surveys showed that 20% to 30% of the population may have experienced
vertigo or dizziness in their lifetime. (3-6) A German national telephone health survey
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followed by structured neurotologic interview identified the lifetime prevalence of vestibular
vertigo to be 7.8% with an annual incidence of 1.5%. (7) In the United States 1.7% of
ambulatory medical care visits recorded vertigo or dizziness among the chief complaints. (8)
Vertigo or dizziness also accounted for 2.5% of presentations to US emergency department
in the years 1995 to 2004. (9)

Vertigo is a symptom in a wide range of disorders (Table 1). The article focuses on the
evidence basis for the management of benign paroxysmal positional vertigo (BPPV), the
most common diagnosis of vertigo in both primary care and subspecialty settings. (10,11)

Benign paroxysmal positional vertigo (BPPV)
Benign paroxysmal positional vertigo (BPPV) is a disorder of the inner ear characterized by
episodes of vertigo triggered by changes in head position. (12) BPPV is thought to be caused
by the presence of endolymphatic debris in one or more semicircular canals. Direct evidence
of such debris or canaliths has been demonstrated for posterior canal BPPV. (13) The
presence of debris in lateral canal BPPV has not been demonstrated directly but can be
inferred indirectly from the phenomenon of canal switch when repositioning maneuver to
treat posterior canal BPPV leads to lateral canal BPPV or vice versa. (14,15)

A population-based study estimates BPPV has a life-time prevalence of 2.4% and accounts
for 8% of the individuals with moderate to severe dizziness or vertigo. (16)

Posterior canal BPPV account for about 90% of the cases, and lateral canal BPPV accounts
for about 8% of the cases, according to a review of 10 series with a total of 3342 patients.
(17) In rare instances the anterior canal, or multiple canals might be involved. (18)

EVIDENCE BASED CLINICAL ASSESSMENT
Diagnosis of posterior canal BPPV

The diagnosis of BPPV affecting the posterior semicircular canal is established by a history
of episodic vertigo with changes in head position and the presence of characteristic
nystagmus provoked by the Dix-Hallpike test according to a guideline from the American
Academy of Otolaryngology-Head and Neck Surgery. (12)

The Dix-Hallpike test (19) (Figure 1) is generally considered the gold standard test for the
diagnosis of posterior canal BPPV in that it is the most common diagnostic criterion
required for entry into clinical trials and for inclusion of such trials in meta-analyses. (20,21)
The Dix-Hallpike test is not truly 100% sensitive, however, since BPPV is an intermittent
condition and variations in examiners’ technique and experience might affect the test
outcome. The sensitivity of the Dix-Hallpike test has been estimated at 48 to 88% according
to a structured review of published literature. (22) The same review found that estimates for
specificity is lacking. In the primary care setting, the Dix-Hallpike test reportedly has a
negative predictive value of 52% for the diagnosis of BPPV. (10) In a different series of 95
patients diagnosed and treated for posterior canal BPPV in a specialty clinic, 11 patients did
not have a positive Dix-Hallpike on initial exam, and 28 presented with an atypical history
that did not suggest BPPV. (23) Given the above considerations, the Dix-Hallpike test
should be routinely performed if possible in the evaluation of vertigo/dizziness. Whereas a
positive test should be considered sufficient for the diagnosis of BPPV in the clinical setting,
a negative test should not rule out BPPV completely.

Repeated testing in separate occasions may be necessary to avoid missing the diagnosis.
Failure to diagnose BPPV may lead to costly diagnostic work up. (24)
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Diagnosis of lateral canal BPPV
The diagnosis of BPPV affecting the lateral semicircular canal is established with a history
of episodic vertigo with changes in head position and the presence of horizontal nystagmus
provoked by the supine roll test according to a guideline from the American Academy of
Otolaryngology-Head and Neck Surgery. (12)

The supine roll test (Figure 2) is performed by rotating the patient's head from neutral to
one side while the patient is lying supine. (25) After waiting for any nystagmus or vertigo to
subside the test is performed to the opposite side. In a positive test horizontal nystagmus is
observed, either beating toward the dependent ear (geotropic) or beating away from the
dependent ear (apogeotropic) on both sides. For geotropic nystagmus the side associated
with the stronger nystagmus is likely the affected ear. (26,27) For apogeotropic nystagmus
the side associated with the weaker nystagmus is the likely the affected ear. (28) Geotropic
nystagmus is more common and suggests that the canaliths are located in the long arm of the
lateral canal far from the cupula. Apogeotropic nystagmus is less common and suggests that
the canaliths are located very close to the cupula or possibly embedded in it. In a review of 9
series with a total of 257 patients with lateral canal BPPV geotropic nystagmus accounts for
about 70% of the cases and apogeotropic nystagmus accounts for about 30% of the cases.
(17)

The supine roll test is the most commonly accepted criterion for the diagnosis of lateral
canal BPPV in clinical trials. (29-31) There is no literature on the sensitivity or specificity of
this test in the diagnosis of lateral canal BPPV partly because clinical history alone is often
not sufficient for diagnosis and there is no other gold-standard test to which the supine roll
test can be compared.

Limitations of diagnostic maneuvers for BPPV
Patients with the following physical limitations may not be good candidate for Dix-Hallpike
or supine head roll test: cervical stenosis, severe kyphoscoliosis, limited cervical range of
motion, Down syndrome, severe rheumatoid arthritis, cervical radiculopathies, Paget's
disease, ankylosing spondylitis, low back dysfunction, spinal cord injuries, and morbid
obesity. (12) A power-driven, multi-axial positioning chair (32) may facilitate testing of
such patients. Alternative to the Dix-Hallpike test for the diagnosis of posterior canal BPPV
has not been well established. (33)

EVIDENCE BASED MEDICAL AND SURGICAL MANAGEMENT
Natural remission of vertigo in BPPV

BPPV is termed “benign” because it is a naturally resolving condition. In 70 patients with
posterior canal BPPV who were observed without treatment, the average time to resolution
of vertigo was 39 days, but it took up to 6 months in the extreme. (34) In 16 patients with
geotropic variant of lateral canal BPPV who were observed without treatment the average
time to resolution of vertigo was 16 days, and all were free of vertigo in 2.5 months. (34) In
14 patients with apogeotropic variant of lateral canal BPPV, the average time to resolution
of vertigo was 13 days, and maximum time was 35 days. (35) Despite its favorable
prognosis, BPPV is not an entirely benign condition, especially in the elderly, in whom it is
often unrecognized and can lead to falls. (36)

Repositioning maneuvers for posterior canal BPPV
There are two effective particle repositioning methods for treatment of posterior canal
BPPV: the Epley maneuver (37) (Figure 3) and the Semont maneuver (38) (Figure 4). Both
are designed to move the endolymphatic debris from the posterior semicircular canal into the
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vestibule, where it does not cause vertigo. The Epley maneuver has been extensively studied
and is recommended as the first-line treatment of posterior canal BPPV in guidelines from
both the American Academy of Otolaryngology-Head and Neck Surgery and the American
Academy of Neurology. (12,25)

A Cochrane systematic review (20) included 5 randomized control trials (15,39-42) of the
Epley maneuver versus placebo, other active treatment or no treatment for a total of 292
adults diagnosed with posterior canal BPPV. Updated in 2010, the review excluded other
RCTs with inadequate concealment of randomization or inadequate masking of outcome
assessors. Outcome measures included resolution vertigo, and conversion of a positive Dix-
Hallpike test to a negative Dix-Hallpike test. The pooled data showed a statistically
significant effect in favor of the Epley maneuver over controls. An odds ratio of 4.2 (95%
confidence interval, 2.0 to 9.1) was found in favor of treatment for resolution of vertigo. An
odds ratio of 5.1 (95% confidence interval, 2.3 to 11.4) was found in favor of treatment for
conversion of Dix-Hallpike test result.

In addition to the Cochrane review, five other meta-analyses also supported the effectiveness
of the Epley maneuver for the treatment of posterior canal BPPV. (21,43-46) There were no
serious adverse effects of treatment reported in clinical trials. Minor side effects such as
nausea, vomiting, fainting, and conversion of posterior canal BPPV to BPPV involving other
canals occurred in a 12% of treated patients. (25) The rate of canal switching after treatment
of posterior canal BPPV has been reported in the range of 6-7%. (14,15)

Almost all RCTs of the Epley maneuver have been conducted in specialty clinics. The only
RCT of the Epley maneuver conducted in primary care setting (42) did not show a
statistically significant benefit for the Epley maneuver in term of symptom resolution and
reported lower Dix-Hallpike conversion rate than other RCTs. (12) Whether the differences
are due to differences in patient populations, reporting of symptoms or performance of the
maneuver is not clear.

There are variations to the Epley maneuver (37) in clinical trials as well as in clinical
practice. For example, several RCTs did not include mastoid vibration, which was originally
recommended. (15,39-41) Some RCTs maintain upright posture and limit cervical motion
after treatment (39,40) whereas other did not. (15,41) A meta-analysis showed postural
restriction after Epley maneuver had no effect on outcome. (47) There were also differences
in the number of Epley maneuver performed in the same visit ranging from one to five.
Since the success rates among different RCTs overlap, it is likely that these variations have
little effect on the end results. (20)

The Semont maneuver has not been as extensively studied as the Epley maneuver, but the
available evidence also support its effectiveness in treatment of posterior canal BPPV. In
one RCT involving 342 patients the Semont maneuver achieved resolution of vertigo in 79%
and 87% of treated patients at 1 hour and 24 hours after treatment, respectively, whereas no
sham maneuver-treated patient had resolution of vertigo at such times. (48) Other
prospective studies also demonstrated the effectiveness of the Semont maneuver over sham
maneuver (49), over no treatment (50), and over Brandt-Darroff exercises (51). There is no
high-quality clinical trial comparing the Semont and Epley maneuvers.

Surgical treatment for posterior canal BPPV
In extreme circumstances, patients with intractable posterior canal BPPV, which shows no
sign of spontaneous remission or response to repositioning maneuvers, may require or seek
surgical treatment options. In one option the singular nerve which selectively supplies the
posterior semicircular canal is identified and divided to prevent aberrant signal generated in
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the canal from reaching the CNS. (52,53) In another option, the posterior semicircular canal
is exposed in the mastoid bone, fenestrated and occluded to prevent the canal from
generating aberrant signal. (54)

Table 2 summarizes the outcome of six retrospective case series of singular nerve
neurectomy. 96% of patients were completely cured of BPPV in the affected canal. 7%
sustained various degrees of postoperative hearing loss greater than 10 dB pure tone
average. In a limited number of patients in whom postoperative ENG/VNG were obtained
43% showed absent or reduced caloric response in the operated ear. Given that the caloric
test measures response from the lateral semicircular canal whereas the surgery target the
posterior semicircular canal, the reduced vestibular function suggest the occurrence of
unintended surgical trauma or postoperative labyrinthitis. Several authors of the case series
acknowledged that singular nerve neurectomy is a technically challenging operation.

Table 3 summarizes the outcome of retrospective case series of posterior semicircular canal
occlusion showed resolution of BPPV in virtually all treated patients. 100% of patients were
completely cured of BPPV in the affected canal. 7% sustained various degrees of
postoperative hearing loss greater than 10 dB pure tone average The percentage of patients
exhibiting reduced caloric response after surgery appears less with posterior canal occlusion
(22%) than with singular nerve section, but remains a significant consideration. Overall,
posterior canal occlusion appears to be a highly effective treatment option for intractable
BPPV with some associated risks to hearing and vestibular function.

Repositioning maneuvers for lateral canal BPPV
There are three particle repositioning methods for treatment of lateral canal BPPV:

1. Lempert roll (55) (Figure 5)

2. Forced prolonged positioning (56)

3. Gufoni maneuver (57) (Figure 6)

All three are designed to move the endolymphatic debris from the lateral semicircular canal
into the vestibule, where it does not cause vertigo.

The Lempert roll and its variations appear to be the most commonly used techniques based
on prospective cohorts and retrospective case series. (29,30,55,58-63) Success rates ranged
from 50% for the apogeotropic variant to 100% for the geotropic variant although the
endpoints differ widely among series and there was no appropriate untreated or sham-treated
control.

Forced prolonged positioning with the affected ear up and the unaffected ear down can be
performed either alone or following the Lempert roll. In case series (56,58,60,64,65) its
success rates were 75 to 90%, but with the lack of control the prolonged end points can be
difficult to distinguish from the relatively quick natural resolution of lateral canal BPPV.

The Gufoni maneuver is less well known, but it has garnered more support in recent
literature. (57,66-68) A randomized controlled trial of 112 patients with geotropic variant of
lateral canal BPPV compared Lempert roll plus forced prolonged position with Gufoni
maneuver. The Gufoni maneuver was found to be statistically more successful than Lampert
roll plus forced prolonged position after one treatment (86% vs 61%) (31)
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BOTTOM LINE: WHAT DOES THE EVIDENCE TELL US?
BPPV is the most common diagnosis of vertigo in both primary care and subspecialty
settings. A positive Dix-Hallpike maneuver is diagnostic for posterior canal BPPV. A
positive supine roll test is diagnostic for lateral canal BPPV. Both Dix-Hallpike maneuver
and supine roll test should be performed in the evaluation of vertigo or dizziness. Epley
maneuver is the first-line treatment for posterior canal BPPV with Semont maneuver an
alternative treatment. Posterior semicircular canal occlusion is an effective treatment for
recalcitrant posterior canal BPPV, with some risks to hearing and vestibular function.
Lateral canal BPPV can be treated with Lempert roll, forced prolonged positioning, or
Gufoni maneuver although more controlled studies are needed to demonstrate efficacy of
treatment since lateral canal BPPV has a quick natural course of remission.
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The following points list the level of evidence as based on Oxford Centre
for Evidence-Based Medicine

• BPPV is the most common diagnosis of vertigo (Level 4)

• Dix-Hallpike maneuver is the diagnostic test for posterior canal BPPV (Level 1)

• Supine roll test is the diagnostic test for lateral canal BPPV (Level 2)

• Epley maneuver is the first-line treatment for posterior canal BPPV (Level 1)

• Posterior semicircular canal occlusion is an effective treatment for recalcitrant
posterior canal BPPV. (Level 4)

• Lateral canal BPPV can be treated with a variety of repositioning maneuvers
(Level 2)
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Figure 1.
The Dix-Hallpike test for the diagnosis of posterior canal BPPV [COMP, USE FULL PAGE
WIDTH OR NEARLY FULL PAGE WIDTH FOR FIGURE 1]
The patient begins by sitting up right with head is turned 45 degrees toward the side to be
tested (1). The patient is then laid back to supine position with head still turned and slightly
extended (2). In a positive test torsional nystagmus with the upper pole of the eyes beating
toward the dependent ear appears within a few seconds and disappears in less than a minute.
A positive Dix-Hallpike test indicates the presence of posterior canal BPPV in the dependent
ear. (Adapted from Fife et al. 2008 (25), used with permission)
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Figure 2.
The supine roll test for the diagnosis of lateral canal BPPV [COMP, USE FULL PAGE
WIDTH OR NEARLY FULL PAGE WIDTH FOR FIGURE 2]
The patient begins by lying supine with head in neutral position (1). The head is turned to
the right side (2) with observation of nystagmus and then turned back to neutral (1). Then
the head is turned to the left side (3). The direction of nystagmus in each position is
geotropic if it beats toward the lower ear or ageotropic if it beats toward to upper ear. For
geotropic nystagmus the side associated with the stronger nystagmus is likely the affected
ear. For ageotropic nystagmus the side associated with the weaker nystagmus is the likely
the affected ear. (Adapted from Fife et al. 2008 (25), used with permission)
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Figure 3.
The Epley maneuver for treatment of posterior canal BPPV [COMP, USE FULL PAGE
WIDTH OR NEARLY FULL PAGE WIDTH FOR FIGURE 3]
Steps (1) and (2) of the Epley maneuver are the steps of a positive Dix-Hallpike test. After
holding for 20 sec in position (2) the head is turned 90 degrees toward the unaffected side
(3). After holding for 20 sec in position (3) the head is turned again 90 degrees in the same
direction to a nearly face-down position with the body also turned to accommodate the head
movement (4). After holding for 20 sec in position (4) the patient is brought to a sitting up
position. The movement of the otolith material within the labyrinth is depicted with each
step, showing how otoliths are moved from the semicircular canal to the vestibule. (Adapted
from Fife et al. 2008 (25), used with permission)
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Figure 4.
The Semont maneuver for treatment of posterior canal BPPV [COMP, USE FULL PAGE
WIDTH OR NEARLY FULL PAGE WIDTH FOR FIGURE 4]
The patient begins by sitting upright (1). For a right posterior canal BPPV the patient's head
is turned 45 degrees toward the left side, and then the patient is rapidly moved to the side-
lying position as depicted in position (2). After holding for 30 sec in position (2) the patient
is then moved quickly to the opposite side-lying position (3) without head turning or pausing
in the middle. (Adapted from Fife et al. 2008 (25), used with permission)
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Figure 5.
The Lempert roll maneuver for treatment of lateral canal BPPV [COMP, USE FULL PAGE
WIDTH OR NEARLY FULL PAGE WIDTH FOR FIGURE 5]
The patient begins by lying supine with head turned 45 degrees toward the affected side (1).
The patient is then brought a series of step-wise 90-degree roll away from the affected side
holding each position for 10 to 30 seconds. From position (5), the patient returns to lying
supine (6) in preparation for the rapid and simultaneous movement from the supine face up
to the sitting position. (Adapted from Fife et al. 2008 (25), used with permission)
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Figure 6.
The Gufoni maneuver for treatment of lateral canal BPPV [COMP, USE FULL PAGE
WIDTH OR NEARLY FULL PAGE WIDTH FOR FIGURE 6]
A. For lateral canal BPPV with geotropic nystagmus, the patient is taken from the sitting
position (Step 1) to the straight side lying position on the unaffected side (left in this case)
for 1 minute. Then the patient's head is quickly turned toward the ground 45 to 60 degrees
and held in position for 2 minutes. The patient then sits up again, with the head in the same
position over the left shoulder.
B. For lateral canal BPPV with apogeotropic nystagmus, the patient is taken from the sitting
position (Step 1) to the straight side lying position on the affected side (right in this case) for
1 minute. Then the patient's head is quickly turned toward the ground 45 to 60 degrees and
held in position for 2 minutes. The patient then sits up again with the head in the same
position over the right shoulder. (Adapted from Fife et al. 2008 (25), used with permission)
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Table 1

Basic differential diagnosis of vertigo

Otological conditions Neurologic conditions Others

Benign paroxysmal positional vertigo Migraine-associated vertigo Postural hypotension

Vestibular neuritis/labyrinthitis Vertebrobasillar insufficiency Medication side effects

Meniere's disease Demyelinating diseases Anxiety or panic disorder

Superior semicircular canal dehiscence CNS lesions Cervical vertigo

Adapted from Bhattacharyya et al 2008 (12)
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