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OBJECTIVES: This guideline provides evidence-based recom-

mendations on managing benign paroxysmal positional vertigo

(BPPV), which is the most common vestibular disorder in adults, with

a lifetime prevalence of 2.4 percent. The guideline targets patients

aged 18 years or older with a potential diagnosis of BPPV, evaluated

in any setting in which an adult with BPPV would be identified,

monitored, or managed. This guideline is intended for all clinicians

who are likely to diagnose and manage adults with BPPV.

PURPOSE: The primary purposes of this guideline are to im-

prove quality of care and outcomes for BPPV by improving the

accurate and efficient diagnosis of BPPV, reducing the inappro-

priate use of vestibular suppressant medications, decreasing the

inappropriate use of ancillary tests such as radiographic imaging

and vestibular testing, and to promote the use of effective reposi-

tioning maneuvers for treatment. In creating this guideline, the

American Academy of Otolaryngology—Head and Neck Surgery

Foundation selected a panel representing the fields of audiology,

chiropractic medicine, emergency medicine, family medicine, ge-

riatric medicine, internal medicine, neurology, nursing, otolaryn-

gology–head and neck surgery, physical therapy, and physical

medicine and rehabilitation.

RESULTS: The panel made strong recommendations that 1) cli-

nicians should diagnose posterior semicircular canal BPPV when

vertigo associated with nystagmus is provoked by the Dix-Hallpike

maneuver.

The panel made recommendations against 1) radiographic imaging,

vestibular testing, or both in patients diagnosed with BPPV, unless the

diagnosis is uncertain or there are additional symptoms or signs

unrelated to BPPV that warrant testing; and 2) routinely treating

BPPV with vestibular suppressant medications such as antihistamines

or benzodiazepines.

The panel made recommendations that 1) if the patient has a history

compatible with BPPV and the Dix-Hallpike test is negative, clinic-

ians should perform a supine roll test to assess for lateral semicircular

canal BPPV; 2) clinicians should differentiate BPPV from other

causes of imbalance, dizziness, and vertigo; 3) clinicians should ques-

tion patients with BPPV for factors that modify management includ-

ing impaired mobility or balance, CNS disorders, lack of home sup-

port, and increased risk for falling; 4) clinicians should treat patients

with posterior canal BPPV with a particle repositioning maneuver

(PRM); 5) clinicians should reassess patients within 1 month after an

initial period of observation or treatment to confirm symptom reso-

lution; 6) clinicians should evaluate patients with BPPV who are

initial treatment failures for persistent BPPV or underlying peripheral

vestibular or CNS disorders; and 7) clinicians should counsel patients

regarding the impact of BPPV on their safety, the potential for disease

recurrence, and the importance of follow-up.

The panel offered as options that 1) clinicians may offer vestibular

rehabilitation, either self-administered or with a clinician, for the

initial treatment of BPPV and 2) clinicians may offer observation as

initial management for patients with BPPV and with assurance of

follow-up.

The panel made no recommendation concerning audiometric testing

in patients diagnosed with BPPV.

DISCLAIMER: This clinical practice guideline is not intended as a

sole source of guidance in managing benign paroxysmal positional

vertigo. Rather, it is designed to assist clinicians by providing an

evidence-based framework for decision-making strategies. The guide-

line is not intended to replace clinical judgement or establish a pro-

tocol for all individuals with this condition, and may not provide the

only appropriate approach to diagnosing and managing this problem.

© 2008 American Academy of Otolaryngology–Head and Neck Sur-

gery Foundation. All rights reserved.

Received August 20, 2008; accepted August 21, 2008.

Otolaryngology–Head and Neck Surgery (2008) 139, S47-S81

0194-5998/$34.00 © 2008 American Academy of Otolaryngology–Head and Neck Surgery Foundation. All rights reserved.

doi:10.1016/j.otohns.2008.08.022

ATTACHMENT 1



Aprimary complaint of dizziness accounts for 5.6 mil-

lion clinic visits in the United States per year, and

between 17 and 42 percent of patients with vertigo ulti-

mately receive a diagnosis of benign paroxysmal positional

vertigo (BPPV).1-3 BPPV is a form of positional vertigo.

● Positional vertigo is defined as a spinning sensation pro-

duced by changes in head position relative to gravity.

● Benign paroxysmal positional vertigo is defined as a

disorder of the inner ear characterized by repeated epi-

sodes of positional vertigo.

Traditionally, the terms benign and paroxysmal have

been used to characterize this particular form of positional

vertigo. In this context, the descriptor benign historically

implies that BPPV was a form of positional vertigo not due

to any serious CNS disorder and that the overall prognosis

for recovery was favorable.4 However, undiagnosed and

untreated BPPV may not have “benign” functional, health,

and quality-of-life impacts. The term paroxysmal in this

context describes the rapid and sudden onset of the vertigo

associated with an episode of BPPV. BPPV has also been

termed benign positional vertigo, paroxysmal positional

vertigo, positional vertigo, benign paroxysmal nystagmus,

and paroxysmal positional nystagmus. In this guideline, the

panel chose to retain the terminology of BPPV because it is

the most common terminology encountered in the literature

and in clinical practice.

BPPV is most commonly clinically encountered as one

of two variants: BPPV of the posterior semicircular canal

(posterior canal BPPV) or BPPV of the lateral semicircular

canal (also known as horizontal canal BPPV).5-7 Posterior

canal BPPV is more common than horizontal canal BPPV,

constituting approximately 85 to 95 percent of BPPV cases.7

Although debated, posterior canal BPPV is most commonly

thought to be due to canalithiasis. Debris (thought to be

fragmented endolymph particles) entering the posterior ca-

nal becomes “trapped” and causes inertial changes in the

posterior canal, thereby resulting in abnormal nystagmus

and vertigo with head motion in the plane of the canal.7,8

Lateral (horizontal) canal BPPV accounts for between 5 and

15 percent of BPPV cases.6,7 The etiology of lateral canal

BPPV is also felt to be due to the presence of abnormal

debris within the lateral canal, but the pathophysiology is

not as well understood as that of posterior canal BPPV.

Other rare variations include anterior canal BPPV, multiple

canal BPPV, and bilateral multiple canal BPPV.

HEALTH CARE BURDEN OF BPPV

Overall, the prevalence of BPPV has been reported to range

from 10.7 to 64 per 100,000 population9,10 with a lifetime

prevalence of 2.4 percent.11 BPPV is also the most common

vestibular disorder across the lifespan,7,12,13 although the

age of onset is most commonly between the fifth and sev-

enth decades of life.4 Given the noteworthy prevalence of

BPPV, its health care and societal impacts are tremendous.

The costs to the health care system and the indirect costs

of BPPV are also significant. It is estimated that it costs

approximately $2000 to arrive at the diagnosis of BPPV,

and that 86 percent of patients suffer some interrupted daily

activities and lost days at work because of BPPV.11,14

Therefore, health care costs associated with the diagnosis of

BPPV alone approach $2 billion per year. Furthermore,

BPPV is more common in older individuals with a corre-

spondingly more pronounced health and quality-of-life im-

pact. It has been estimated that 9 percent of elderly patients

undergoing comprehensive geriatric assessment for non–

balance-related complaints have unrecognized BPPV.15

Older patients with BPPV experience a greater incidence

of falls, depression, and impairments of their daily activi-

ties.15 Furthermore, falls can cause secondary injury includ-

ing fractures or brain injury and may lead to unplanned

hospital and nursing home admission. Persistent untreated

or undiagnosed vertigo in the elderly leads to increased

caregiver burden, with resultant societal costs including

decreased family productivity and increased risk of nursing

home placement. With the increasing age of the US popu-

lation, the incidence and prevalence of BPPV may corre-

spondingly increase over the next 20 years.

BPPV may be diagnosed and treated by multiple clinical

disciplines. Despite its significant prevalence, and quality-

of-life and economic impacts, considerable practice varia-

tions exist in the management of BPPV across disciplines.16

These variations relate to both diagnostic strategies for

BPPV and rates of utilization of various treatment options

available for BPPV within and across the various medical

specialties and disciplines involved in its management.17

Delays in the diagnosis and treatment of BPPV have both

cost and quality-of-life implications for both patients and

their caregivers.

Recent data suggest that patients with BPPV suffer from

delays in diagnosis and treatment on the order of months,

and that patients with underlying diagnosis of BPPV often

received inappropriately prescribed medications such as

vestibular suppressants and potentially unnecessary diag-

nostic testing.17 Therefore, significant improvements in the

diagnosis and treatment of patients with BPPV may lead to

significant health care quality improvements as well as

medical and societal cost savings. Such improvements may

be achievable with the composition and implementation of

a well-constructed clinical practice guideline for BPPV.

PURPOSE OF BPPV GUIDELINE

The primary purposes of this guideline are to improve quality

of care and outcomes for BPPV by improving the accurate and

efficient diagnosis of BPPV, reducing the inappropriate use

of vestibular suppressant medications, decreasing the inap-

propriate use of ancillary testing such as radiographic im-

aging, and increasing the use of appropriate therapeutic

repositioning maneuvers. The guideline is intended for all
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clinicians who are likely to diagnose and manage patients

with BPPV, and applies to any setting in which BPPV

would be identified, monitored, or managed. The target

patient for the guideline is aged 18 years or older with a

clinical diagnosis of BPPV. No specific recommendations

are made concerning surgical therapy for BPPV.

The guideline will focus on BPPV, recognizing that

BPPV may arise in conjunction with other neurological or

otological conditions, and that the treatment of the symptom

components specifically related to BPPV may still be man-

aged according to the guideline. This guideline will not

discuss BPPV affecting the anterior semicircular canal.18 It

also will not discuss benign paroxysmal vertigo of child-

hood, disabling positional vertigo due to vascular loop com-

pression in the brain stem or vertigo that arises from

changes in head position not related to gravity (ie, vertigo of

cervical origin or vertigo of vascular origin). These condi-

tions are physiologically distinct from BPPV.

Existing guidelines and recommendation documents on

BPPV are sparse and are broad reviews of the literature with

limited multidisciplinary input. Recently published reviews

and practice parameters have focused on treatment, and

have not reported recommendations for diagnosis and fol-

low-up of this condition.19 Our goal was to create a multi-

disciplinary guideline with a specific set of focused recom-

mendations based on an established and transparent process

that considers levels of evidence, harm-benefit balance, and

expert consensus to resolve gaps in evidence. These specific

recommendations may then be used to develop performance

measures and identify avenues for quality improvement.

The primary outcome considered in this guideline is the

resolution of the symptoms associated with BPPV. Second-

ary outcomes considered include a more efficient return to

regular activities and work, minimization of the use of

inappropriate medications and unnecessary diagnostic tests,

reduction in the recurrence of BPPV, and reduction in ad-

verse events associated with undiagnosed or untreated

BPPV. Other outcomes considered include minimization of

costs in the diagnosis and treatment of BPPV, minimization

of return physician visits, and maximization of the health-

related quality of life of individuals afflicted with BPPV.

The significant incidence of BPPV and the wide diversities

of diagnostic and therapeutic interventions for BPPV (Table

1) make this an important condition for an up-to-date evi-

dence-based practice guideline.

METHODS

General Methods and Literature Search
The guideline was developed by using an explicit and trans-

parent a priori protocol for creating actionable statements

based on supporting evidence and the harm-benefit bal-

ance.20 The multidisciplinary guideline development panel

was chosen to represent the fields of audiology, chiropractic

medicine, emergency medicine, family medicine, geriatric

medicine, internal medicine, neurology, nursing, otolaryn-

gology–head and neck surgery, physical medicine and re-

habilitation, and physical therapy. Several group members

had significant prior experience in developing clinical prac-

tice guidelines, and consultant experts in guideline devel-

opment were available throughout the guideline construc-

tion process.

Table 1

Interventions considered in BPPV guideline

development

Diagnosis Clinical history

Review of the medication list

Physical examination

Dix Hallpike (positional) testing

Side-lying maneuver

Post–head-shaking nystagmus

Audiometry

Magnetic resonance imaging

Computed Tomography

Blood tests: complete blood count,

serum chemistry, etc.

Frenzel lenses and infrared goggle

testing

Electronystagmography

Videonystagmography

Balance and gait testing

Vestibular function testing

Computerized posturography

Orthostatic balance testing

Vestibular caloric testing
Treatment Watchful waiting/observation

Education/information/counseling

Medical therapy (vestibular

suppressant medications,

benzodiazepines)

Cervical immobilization with cervical

collar

Patient self-treatment with vestibular

exercises (Brandt-Daroff exercises)

Epley maneuver

Semont maneuver

Gufoni maneuver

Physical therapy/vestibular physical

therapy

Spinal manipulative therapy

Mastoid vibration

Posterior semicircular canal occlusion

(excluded from guideline)

Singular neurectomy (excluded from

guideline)

Vestibular neurectomy (excluded from

guideline)
Prevention Head trauma or whiplash injury as

potential causative factors

Use of helmets to prevent head trauma

and/or cervical collars

Prolonged bed rest

General anesthesia
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General search strategy. Several literature searches were

performed through December 2007 (initial search) and

February 2008 (focused search) by American Academy

of Otolaryngology—Head and Neck Surgery Foundation

(AAO-HNS) staff. The initial MEDLINE search using

“BPPV OR Benign Paroxysmal Position Vertigo” in any

field, or “positional [tiab] vertigo [tiab]” or “benign [tiab]

positional [tiab] vertigo [tiab]” or “paroxysmal [tiab] posi-

tional [tiab] vertigo [tiab]” or “benign [tiab] paroxysmal

[tiab] positional [tiab] vertigo [tiab]” in the title or abstract,

yielded 1004 potential articles:

1) Clinical practice guidelines were identified by limiting

the MEDLINE search to one article using “guideline” as

a publication type or title word. Search of the National

Guideline Clearinghouse (www.guideline.gov) identi-

fied 21 guidelines with a topic of vertigo. After elimi-

nation of articles that did not have BPPV as the primary

focus, no guidelines met quality criteria of being pro-

duced under the auspices of a medical association or

organization. and having an explicit method for ranking

evidence and linking evidence to recommendations. One

article by the American College of Radiology addressed

“appropriateness criteria” for imaging for BPPV.

2) Systematic reviews (meta-analyses) were identified by

limiting the MEDLINE search to 26 articles using a

validated filter strategy for systematic reviews.21 Search

of the Cochrane Library identified two relevant reviews

that met quality criteria of having explicit criteria for

conducting the literature search and selecting source

articles for inclusion or exclusion.

3) Randomized controlled trials (RCTs) were identified by

a search of the Cochrane Controlled Trials Register,

which identified 28 trials with “BPPV” as a title word.

4) Original research studies were identified by limiting the

MEDLINE search to articles with a vertigo (MeSH term)

as a focus, published in English with human subjects,

and not having a publication type of case report. The

resultant data set of 741 articles yielded 323 related to

diagnosis, 119 to treatment, 223 to etiology, and 125 to

prognosis.

Results of all literature searches were distributed to

guideline panel members at the first meeting. The materials

included full-text hard copy and/or electronic versions of

the articles or the listings with abstracts (if available) of the

searches for randomized trials and original research. This

material was supplemented with targeted searches to ad-

dress specific needs identified in writing the guideline and

specific statements of recommendation.

Targeted searches. From the set of 741 articles, key words

from each “bold-faced statement” were used to refine the

literature search. For example; from the statement “MEDICAL

THERAPY: Clinicians should not routinely treat BPPV

with vestibular suppressant medications such as antihista-

mines or benzodiazepines,” the target search strategy would

combine “BPPV OR Benign Paroxysmal Position Vertigo”

search terms with pharmaco* OR drug therapy OR drug*

OR medical OR side effect* OR vestibular suppressant OR

suppressant, and so on.

Assessment of Implementability
During the 10 months devoted to guideline development

ending in August 2008, the group met twice and participated

in three conference calls with interval electronic review and

feedback on each guideline draft to ensure accuracy of

content and consistency with standardized criteria for re-

porting clinical practice guidelines. AAO-HNS staff, with

guidance from the Yale Center for Medical Informatics,

used the GuideLine Implementability Appraisal (GLIA)

tool to appraise adherence of the guideline to methodolog-

ical standards, to improve clarity of recommendations, and

to predict potential obstacles to implementation.22 Panel

members received summary appraisals in June 2008 and

modified an advanced draft of the guideline. The final draft

practice guideline underwent extensive external peer re-

view. Comments were compiled and reviewed by the group

chairperson. The recommendations contained in the practice

guideline are based on the best available published data

through March 2008. Where data were lacking, a combina-

tion of clinical experience and expert consensus was used. A

scheduled review process will occur at 5 years from publi-

cation or sooner if new compelling evidence warrants ear-

lier consideration.

Classification of Evidence-based Statements
Guidelines are intended to reduce inappropriate variations in

clinical care, to produce optimal health outcomes for patients,

and to minimize harm. The evidence-based approach to guide-

line development requires that the evidence supporting a policy

be identified, appraised, and summarized, and that an explicit

link between evidence and statements be defined. Evidence-

based statements reflect both the quality of evidence and the

balance of benefit and harm that is anticipated when the

statement is followed. The definitions for evidence-based

statements23 are listed in Tables 2 and 3.

Guidelines are never intended to supersede professional

judgment; rather, they may be viewed as a relative con-

straint on individual clinician discretion in a particular clin-

ical circumstance. Less frequent variation in practice is

expected for a strong recommendation than might be ex-

pected with a recommendation. Options offer the most op-

portunity for practice variability.24 Clinicians should always

decide and subsequently act in a way that they believe will best

serve their patients’ interests and needs, regardless of guideline

recommendations. Guidelines represent the best judgment of a

team of experienced clinicians and methodologists addressing

the scientific evidence for a particular topic.23

Making recommendations about health practices in-

volves value judgments on the desirability of various out-

comes associated with management options. Values applied

by the guideline panel sought to minimize harm, diminish
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unnecessary testing and inappropriate therapy, and reduce

the unnecessary use of vestibular suppressants. The panel

also strongly valued expeditious treatment with effective

therapeutic maneuvers to minimize symptomatology and

quality-of-life impact of BPPV. A major goal of the com-

mittee was to be transparent and explicit about how values

were applied and to document the process.

Financial Disclosure and Conflicts of Interest
The cost of developing this guideline, including travel ex-

penses of all panel members, was covered in full by the

AAO-HNS; there was no support or direct involvement of

industry at any phase of the development process. Potential

conflicts of interest for all panel members in the past 5 years

were compiled and distributed before the first conference

call. After review and discussion of these disclosures,25 the

panel concluded that individuals with potential conflicts

could remain on the panel if they 1) reminded the panel of

potential conflicts before any related discussion, 2) recused

themselves from a related discussion if asked by the panel,

and 3) agreed not to discuss any aspect of the guideline with

industry before publication. Finally, panelists were re-

minded that conflicts of interest extend beyond financial

relationships, and may include personal experiences, how a

participant earns a living, and the participant’s previously

established “stake” in an issue.26

Table 2

Guideline definitions for evidence-based statements

Statement Definition Implication

Strong

recommendation

A strong recommendation means the benefits of the recommended

approach clearly exceed the harms (or that the harms clearly

exceed the benefits in the case of a strong negative

recommendation) and that the quality of the supporting evidence

is excellent (grade A or B)*. In some clearly identified

circumstances, strong recommendations may be made on the

basis of lesser evidence when high-quality evidence is impossible

to obtain and the anticipated benefits strongly outweigh the

harms.

Clinicians should follow

a strong

recommendation

unless a clear and

compelling rationale

for an alternative

approach is present.

Recommendation A recommendation means the benefits exceed the harms (or that

the harms exceed the benefits in the case of a negative

recommendation), but the quality of evidence is not as strong

(grade B or C)*. In some clearly identified circumstances,

recommendations may be made on the basis of lesser evidence

when high-quality evidence is impossible to obtain and the

anticipated benefits outweigh the harms.

Clinicians should also

generally follow a

recommendation, but

should remain alert to

new information and

sensitive to patient

preferences.
Option An option means that either the quality of evidence that exists is

suspect (grade D)* or that well-done studies (grade A, B, or C)*

show little clear advantage to one approach versus another.

Clinicians should be

flexible in their

decision making

regarding appropriate

practice, although

they may set bounds

on alternatives;

patient preference

should have a

substantial

influencing role.
No

recommendation

No recommendation means there is both a lack of pertinent

evidence (grade D)* and an unclear balance between benefits

and harms.

Clinicians should feel

little constraint in

their decision making

and be alert to new

published evidence

that clarifies the

balance of benefit

versus harm; patient

preference should

have a substantial

influencing role.

*See Table 3 for definition of evidence grades.
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BPPV GUIDELINE EVIDENCE-BASED
STATEMENTS

Each evidence-based statement is organized in a similar

fashion: evidence-based statement in boldface type, fol-

lowed by an italicized statement on the strength of the

recommendation. Several paragraphs then discuss the evi-

dence base supporting the statement, concluding with an

“evidence profile” of aggregate evidence quality, benefit-

harm assessment, and statement of costs. Where appropri-

ate, specific exclusionary criteria for patients that may be

exceptions to the intended scope or purpose of the evidence-

based statement are listed. Finally, there is an explicit state-

ment of the value judgments, the role of patient preferences,

and a repeat statement of the strength of the recommenda-

tion. An overview of evidence-based statements in the

guideline and their interrelationship is shown in Table 4.

The role of patient preference in clinical decision making

deserves clarification. For some statements, the evidence

base demonstrates clear benefit, which would minimize the

role of patient preference. If the evidence is weak or benefits

are unclear, however, not all informed patients might opt to

follow the suggestion. In these cases, the practice of shared

decision making, in which the management decision is

made collaboratively between the clinician and the in-

formed patient, becomes more useful. Factors related to

patient preference include (but are not limited to) absolute

benefits, adverse effects, costs of drugs or tests, frequency

and duration of treatment, and desire for immediate versus

delayed therapy. Comorbidity can also impact patient pref-

erences by several mechanisms such as physical comorbidi-

ties precluding certain therapeutic maneuvers.

Statement 1a. Diagnosis of Posterior
Canal BPPV
Clinicians should diagnose posterior semicircular canal

BPPV when vertigo associated with nystagmus is pro-

voked by the Dix-Hallpike maneuver, performed by

bringing the patient from an upright to supine position

with the head turned 45 degrees to one side and neck

extended 20 degrees. Strong recommendation based on

diagnostic studies with minor limitations and a preponder-

ance of benefit over harm.

Posterior semicircular canal BPPV is diagnosed when 1)

patients report a history of vertigo provoked by changes in

head position relative to gravity and 2) when, on physical

Table 3

Evidence quality for grades of evidence

Grade Evidence quality

A Well-designed randomized controlled trials or

diagnostic studies performed on a

population similar to the guideline’s target

population
B Randomized controlled trials or diagnostic

studies with minor limitations;

overwhelmingly consistent evidence from

observational studies
C Observational studies (case-control and

cohort design)
D Expert opinion, case reports, reasoning from

first principles (bench research or animal

studies)
X Exceptional situations for which validating

studies cannot be performed and there is a

clear preponderance of benefit over harm

Table 4

Outline of evidence-based statements

Guideline segment (Evidence-based statement number) Statement strength

I. Presumed benign paroxysmal positional vertigo (BBPV)

a. Diagnosis of posterior canal BPPV (Statement #1a)

b. Diagnosis of lateral canal BPPV (Statement #1b)

c. Differential diagnosis (Statement #2a)

d. Modifying factors (Statement #2b)

Strong recommendation

Recommendation

Recommendation

Recommendation
II. Diagnostic testing

a. Radiographic and vestibular testing (Statement #3a)

b. Audiometric testing (Statement #3b)

Recommendation against

No recommendation
III. Treatment

a. Initial therapy of BPPV

i. Repositioning maneuvers as initial therapy (Statement #4a)

ii. Vestibular rehabilitation as initial therapy (Statement #4b)

iii. Observation as initial therapy (Statement #4c)

b. Medical therapy (Statement #5)

c. Reassessment of treatment response (Statement #6a)

d. Evaluation of treatment failure (Statement #6b)

e. Education (Statement #7)

Recommendation

Option

Option

Recommendation against

Recommendation

Recommendation

Recommendation
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examination, characteristic nystagmus is provoked by the

Dix-Hallpike maneuver (Table 5).

History
Vertigo has been defined as an “illusory sensation of motion

of either the self or the surroundings.”27 The symptoms of

vertigo resulting from posterior canal BPPV are typically

described by the patient as a rotational or spinning sensation

when the patient changes head position relative to gravity.

The episodes are often provoked by everyday activities and

commonly occur when rolling over in bed or when the

patient is tilting the head to look upward (eg, to place an

object on a shelf higher than the head) or bending forward

(eg, to tie shoes).11,28-30

Patients with BPPV most commonly report discrete, ep-

isodic periods of vertigo lasting 1 minute or less and often

report modifications or limitations of their general move-

ments to avoid provoking the vertiginous episodes.31 Other

investigators report that true “room spinning” vertigo is not

always present as a reported symptom in posterior canal

BPPV, with patients alternatively complaining of lighthead-

edness, dizziness, nausea, or the feeling of being “off bal-

ance.”2,11,28,32-37 Approximately 50 percent of patients also

report subjective imbalance between the classic episodes of

BPPV.11 In contrast, a history of vertigo without associ-

ated lightheadedness may increase the a priori likelihood

of a diagnosis of posterior canal BPPV.15 In up to one-

third of cases with atypical histories of positional vertigo,

Dix-Hallpike testing will still reveal positional nystag-

mus, strongly suggesting the diagnosis of posterior canal

BPPV.37

Other authors have loosened the historical criteria re-

quired for BPPV diagnosis with coinage of the term “sub-

jective BPPV” without a positive Dix-Hallpike test.35,38

However, in clinical practice, there is a practical need to

balance inclusiveness of diagnosis with accuracy of diag-

nosis. Given that the majority of treatment trials and sys-

tematic reviews of BPPV require both episodic symptoms

of positional vertigo noted in the patients’ history and a

positive Dix-Hallpike test, history alone is insufficient to

render an accurate diagnosis of BPPV.

Physical Examination
In addition to the historical criteria for the diagnosis of

posterior canal BPPV, clinicians should confirm the diag-

nosis of posterior canal BPPV by performing the Dix-

Hallpike maneuver (Table 5, Fig 1).

The nystagmus produced by the Dix-Hallpike maneuvers

in posterior canal BPPV typically displays two important

diagnostic characteristics. First, there is a latency period

between the completion of the maneuver, and the onset of

subjective rotational vertigo and the objective nystagmus.

The latency period for the onset of the nystagmus with this

maneuver is largely unspecified in the literature, but the

panel felt that a typical latency period would range from 5

to 20 seconds, although it may be as long as 1 minute in rare

cases.4 Second, the provoked subjective vertigo and the

nystagmus increase, and then resolve within a time period of

60 seconds from the onset of nystagmus.

The fast component of the nystagmus provoked by the

Dix-Hallpike maneuver demonstrates a characteristic mixed

torsional and vertical movement (often described as upbeat-

ing-torsional), with the upper pole of the eye beating toward

the dependent ear and the vertical component beating to-

ward the forehead (Fig 1).28,39 Temporally, the rate of

nystagmus typically begins gently, increases in intensity,

and then declines in intensity as it resolves. This has been

termed crescendo-decrescendo nystagmus. The nystagmus

is again commonly observed after the patient returns to the

upright head position and upon arising, but the direction of

the nystagmus may be reversed.

Another classical feature of the nystagmus associated

with posterior canal BPPV is that the nystagmus typically

fatigues (a reduction in severity of nystagmus) when the

maneuver is repeated.29,39 However, repeated performance

of the Dix-Hallpike maneuver to demonstrate fatigability is

not recommended, because it unnecessarily subjects pa-

tients to repeated symptoms of vertigo that may be discom-

forting, and repeat performance may interfere with the im-

mediate bedside treatment of BPPV.28 Therefore, the panel

did not include fatigability of the nystagmus as a diagnostic

criterion.

Performing the Dix-Hallpike Diagnostic
Maneuver
The Dix-Hallpike maneuver is performed by the clinician

moving the patient through a set of specified head-posi-

tioning maneuvers to elicit the expected characteristic

nystagmus of posterior canal BPPV (Fig 1).28,29 Before

beginning the maneuver, the clinician should counsel the

patient regarding the upcoming movements and warn that

Table 5

Diagnostic criteria for posterior canal BPPV

History Patient reports repeated episodes

of vertigo with changes in

head position.
Physical

examination

Each of the following criteria are

fulfilled:
● Vertigo associated with

nystagmus is provoked by

the Dix-Hallpike test.
● There is a latency period

between the completion of

the Dix-Hallpike test and the

onset of vertigo and

nystagmus.
● The provoked vertigo and

nystagmus increase and then

resolve within a time period

of 60 seconds from onset of

nystagmus.
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they may provoke a sudden onset of intense subjective

vertigo, possibly with nausea, which will subside within

60 seconds. Because the patient is going to be placed in

the supine position relatively quickly with the head po-

sition slightly below the body, the patient should be

oriented so that, in the supine position, the head can

“hang” with support off the posterior edge of the exam-

ination table by about 20 degrees. The examiner should

ensure that he can support the patient’s head and guide

the patient through the maneuver safely and securely,

without the examiner losing support or balance himself.

1. The maneuver begins with the patient in the upright

seated position with the examiner standing at the pa-

Figure 1 Diagrammatic representation of performance of the Dix-Hallpike maneuver for the diagnosis of posterior canal BPPV (adapted

from reference 28). (A) The examiner stands at the patient’s right side and rotates the patient’s head 45 degrees to the right to align the right

posterior semicircular canal with the sagittal plane of the body. (B) The examiner moves the patient, whose eyes are open, from the seated

to the supine right-ear-down position and then extends the patient’s neck slightly so that the chin is pointed slightly upward. The latency,

duration, and direction of nystagmus, if present, and the latency and duration of vertigo, if present, should be noted. The arrows in the inset

depict the direction of nystagmus in patients with typical benign paroxysmal positional vertigo. A presumed location in the labyrinth of the

free-floating debris thought to cause the disorder is also shown.
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tient’s side.28 If present, the patient’s eyeglasses should

be removed. We initially describe the maneuver to test

the right ear as the source of the posterior canal BPPV.

2. The examiner rotates the patient’s head 45 degrees to the

right and, with manual support, maintains the 45-degree

head turn to the right during the next part of the maneuver.

3. Next, the examiner fairly quickly moves the patient (who

is instructed to keep the eyes open) from the seated to the

supine right-ear down position and then extends the

patient’s neck slightly (approximately 20 degrees below

the horizontal plane) so that the patient’s chin is pointed

slightly upward, with the head hanging off the edge of

the examining table and supported by the examiner. The

examiner observes the patient’s eyes for the latency,

duration, and direction of the nystagmus.40,41 Again, the

provoked nystagmus in posterior canal BPPV is classi-

cally described as a mixed torsional and vertical move-

ment with the upper pole of the eye beating toward the

dependent ear (in this example the right ear). The patient

should also be queried as to the presence of subjective

vertigo.

4. After resolution of the subjective vertigo and the nystag-

mus, if present, the patient may be slowly returned to the

upright position. During the return to the upright posi-

tion, a reversal of the nystagmus may be observed and

should be allowed to resolve.

5. The Dix-Hallpike maneuver (steps 1-4) should then be

repeated for the left side, with the left ear arriving at the

dependent position.38 Again, the examiner should in-

quire about subjective vertigo and identify objective nys-

tagmus, when present. The examination of the left side

completes the test.

The Dix-Hallpike maneuver is considered the gold stan-

dard test for the diagnosis of posterior canal BPPV.19 It is

the most common diagnostic criterion required for entry

into clinical trials and for inclusion of such trials in meta-

analyses.42,43 The lack of an alternative external gold stan-

dard to the Dix Hallpike maneuver limits the availability of

rigorous sensitivity and specificity data. Although it is con-

sidered the gold standard test for posterior canal BPPV

diagnosis, its accuracy may differ between specialty and

nonspecialty clinicians. Lopez-Escamez et al44 have re-

ported a sensitivity of 82 percent and specificity of 71

percent for the Dix-Hallpike maneuvers in posterior canal

BPPV, primarily among specialty clinicians. In the primary

care setting, Hanley and O’Dowd45 have reported a positive

predictive value for a positive Dix-Hallpike test of 83 per-

cent and a negative predictive value of 52 percent for the

diagnosis of BPPV. Therefore, a negative Dix-Hallpike ma-

neuver does not necessarily rule out a diagnosis of posterior

canal BPPV. Because of the lower negative predictive val-

ues of the Dix-Hallpike maneuver, it has been suggested

that this maneuver may need to be repeated at a separate

visit to confirm the diagnosis and avoid a false-negative

result.38,46,47

Factors that may affect the diagnostic accuracy of the

Dix-Hallpike maneuver include the speed of movements

during the test, time of day, and the angle of the plane of the

occiput during the maneuver.38 The Dix-Hallpike test must

be done bilaterally to determine which ear is involved or if

both ears are involved.38 In a small percent of cases, the

Dix-Hallpike maneuver may be bilaterally positive (ie, the

correspondingly appropriate nystagmus is elicited for each

ear in the dependent position). For example, bilateral pos-

terior canal BPPV is more likely to be encountered after

head trauma.2

Although the Dix-Hallpike maneuver is the test of choice

to confirm the diagnosis of posterior canal BPPV, it should

be avoided in certain circumstances. Although there are no

documented reports of vertebrobasilar insufficiency pro-

voked by performing the Dix-Hallpike maneuver, clinicians

should be careful to consider the risk of stroke or vascular

injury in patients with significant vascular disease.48 Care

should also be exercised in patients with cervical stenosis,

severe kyphoscoliosis, limited cervical range of motion,

Down syndrome, severe rheumatoid arthritis, cervical radicu-

lopathies, Paget’s disease, ankylosing spondylitis, low back

dysfunction, spinal cord injuries, and morbid obesity.30,48 Pa-

tients who are obese may be difficult for a single examiner

to fully support throughout the maneuver, so additional

assistance may be required. For patients with physical lim-

itations, special tilting examination tables may allow the

safe performance of the Dix-Hallpike maneuver.

Evidence Profile

● Aggregate evidence quality: Grade B, based on diagnos-

tic studies with minor limitations

● Benefit: improved diagnostic accuracy and efficiency

● Harm: risk of provoking temporary symptoms of BPPV

● Cost: minimal

● Benefit-harm assessment: preponderance of benefit over

harm

● Value judgments: conclusion that paroxysmal positional

nystagmus induced by the Dix-Hallpike maneuver con-

firms the diagnosis of BPPV and is the gold standard test

for diagnosis (The panel emphasized that a history of

positional vertigo alone should not be relied upon for the

diagnosis of posterior canal BPPV.)

● Role of patient preferences: minimal

● Patient exclusions: patients with physical limitations in-

cluding cervical stenosis, severe kyphoscoliosis, limited

cervical range of motion, Down syndrome, severe rheu-

matoid arthritis, cervical radiculopathies, Paget’s disease,

ankylosing spondylitis, low back dysfunction, spinal cord

injuries, and morbid obesity

● Policy level: strong recommendation

Statement 1b. Diagnosis of Lateral
Canal BPPV

If the patient has a history compatible with BPPV and

the Dix-Hallpike test is negative, the clinician should
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perform a supine roll test to assess for lateral semicir-

cular canal BPPV. Recommendation based on diagnostic

studies with limitations and a preponderance of benefit over

harm.

Lateral canal BPPV (also called horizontal canal BPPV)

is the second most common type of BPPV.49-51 Because this

type of BPPV has received considerably less attention in the

literature, clinicians may be relatively unaware of its exis-

tence and the appropriate diagnostic maneuvers for lateral

canal BPPV. Patients with a history compatible with BPPV

(ie, repeated episodes of vertigo produced by changes in

head position relative to gravity) who do not meet diagnos-

tic criteria for posterior canal BPPV should be investigated

for lateral canal BPPV. In many instances, the presenting

symptoms of lateral canal BPPV are indistinguishable from

posterior canal BPP.50

Several studies have cited an incidence of approximately

10 to 15 percent in populations referred for evaluation and

treatment of BPPV.5,6,52-54 Furthermore, lateral canal BPPV

may occur following performance of the PRMs (eg, Epley

maneuver) for an initial diagnosis of posterior canal BPPV.

This transition from posterior canal BPPV to lateral canal

BPPV is thought to occur as free-floating particulate mate-

rial migrates from the posterior canal to the lateral canal

(so-called canal switch). Because this type of transition is

relatively common, clinicians should be aware of lateral

canal BPPV and its diagnosis.5

The supine roll test is the preferred maneuver to diagnose

lateral canal BPPV.6,51,55 Clinicians should inform the pa-

tient that this test is a provocative maneuver and may cause

the patient to become subjectively intensely dizzy for a

short period of time. The supine roll test is performed by

initially positioning the patient supine with the head in

neutral position followed by quickly rotating the head 90

degrees to one side with the clinician observing the patient’s

eyes for nystagmus (Fig 2). After the nystagmus subsides

(or if no nystagmus is elicited), the head is then returned to

the straight faceup supine position. After any additional

elicited nystagmus has subsided, the head is then quickly

turned 90 degrees to the opposite side, and the eyes are once

again observed for nystagmus. Two potential nystagmus

findings may occur with this maneuver, reflecting two types

of lateral canal BPPV.5,55,56

● Geotropic type: In most cases of lateral canal BPPV,

rotation to the pathological side causes a very intense

horizontal nystagmus beating toward the undermost (af-

fected) ear, known as geotropic nystagmus (ie, nystagmus

with a fast component toward the ground). When the

patient is rolled to the other, healthy side, there is a less

intense horizontal nystagmus, again beating toward the

undermost ear (again geotropic; the direction of the nys-

tagmus has now changed).

● Apogeotropic type: In less common cases, performance

of the roll test results in a horizontal nystagmus beating

toward the uppermost ear (apogeotropic nystagmus).

Upon rolling to the opposite side, the nystagmus will

change direction, again beating toward the uppermost ear.

In both types of lateral canal BPPV, the affected ear is

presumed to be the ear to which the side of rotation pro-

Figure 2 Diagrammatic views of the supine roll test. (1) The patient is in the starting neutral position. The patient’s head is turned rapidly

to the right side (2) to examine for characteristic nystagmus. Then the head is returned to the face-up position (1), allowing all nystagmus

to subside, and then turned rapidly to the left side (3) to examine once again for nystagmus. (Adapted from reference 19.)
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duces the most intense nystagmus.53,55,57 Between the two

types of lateral canal BPPV, the geotropic variant predom-

inates.50,55,58 Not uncommonly, because of CNS adaptation,

the initially intense nystagmus may spontaneously change

direction without rolling toward the opposite ear.56

The supine roll test has not received as much widespread

use or diagnostic validation as the Dix-Hallpike maneuver.

Review of the literature reveals that the sensitivity and

specificity of the supine roll test in the diagnosis of lateral

canal BPPV have not been determined. The lack of a more

accurate, commonly accepted (gold standard) test for the

diagnosis of lateral canal BPPV may be responsible, in part,

for the absence of data for these statistical measures. A

positive supine roll test, however, is the most commonly

required and consistent diagnostic entry criterion for thera-

peutic trials of lateral canal BPPV.50,53

Reports of harm or patient injury from the performance

of the supine roll test were not identified in the literature

review, although many authors simply stated that patients

who could not tolerate positional maneuvers were excluded

from the population under study. Care should also be exer-

cised in patients with cervical stenosis, severe kyphoscolio-

sis, 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.30,48 The benefit of performing

the supine roll test is that it allows clinicians to confirm a

diagnosis of lateral canal BPPV quickly and efficiently.5,19

It also allows clinicians to more accurately and comprehen-

sively diagnose positional vertigo that is not due to the

posterior canal, whereas without supine roll testing, patients

with lateral canal BPPV might be diagnostically missed if

only traditional Dix-Hallpike testing was done. Further ben-

efit might be derived from the supine roll test by decreasing

the need to perform potentially unnecessary or unhelpful

diagnostic testing.

Evidence Profile

● Aggregate evidence quality: Grade C, based on observa-

tional studies with limitations and selected populations

● Benefit: avoidance of a false-negative result in the diag-

nosis of BPPV attributable to a missed lateral canal vari-

ant; allowance of confirmation of a diagnosis of lateral

canal BPPV, thereby avoiding unnecessary diagnostic

tests.

● Harm: risk of provoking temporary symptoms of BPPV

● Cost: minimal

● Benefit-harm assessment: preponderance of benefit over

harm

● Value judgments: the importance of evaluating additional

variants of BPPV rather than limiting the evaluation to

posterior canal BPPV

● Role of patient preferences: minimal

● Exclusions: patients with physical limitations including

cervical stenosis, severe kyphoscoliosis, limited cervical

range of motion, Down syndrome, severe rheumatoid

arthritis, cervical radiculopathies, Paget’s disease, morbid

obesity, ankylosing spondylitis, low back dysfunction,

and spinal cord injuries

● Policy level: recommendation

2a. Differential Diagnosis of BPPV
Clinicians should differentiate BPPV from other causes

of imbalance, dizziness, and vertigo. Recommendation

based on observational studies and a preponderance of

benefit over harm.

Despite being the most common cause of peripheral

vertigo,59 BPPV is still often underdiagnosed or misdiag-

nosed.60 Other causes of vertigo that may be confused with

BPPV can be divided into otological, neurological, and

other entities. In a nonspecialty setting evaluation of pa-

tients presenting with vertigo, BPPV has been found to

account for 42 percent of cases followed by vestibular

neuritis (41%), Ménière’s disease (10%), vascular causes

(3%), and other causes (3%).45 In subspecialty settings,

Ménière’s disease may predominate (43% of cases), fol-

lowed by BPPV (23%) and vestibular neuritis (26%).61 The

most common diagnoses that require distinction from BPPV

are listed in Table 6. These conditions require distinction

from BPPV because their natural history, treatment, and

potential for serious medical sequelae differ significantly.

Otological Disorders
Other otological disorders causing vertigo may be differen-

tiated from BPPV by their clinical characteristics including

their temporal pattern and the presence or absence of hear-

ing loss. Whereas BPPV is characterized by acute, discrete

episodes of brief positional vertigo without associated hear-

ing loss, other otological causes of vertigo manifest differ-

Table 6

Basic differential diagnosis of BPPV

Otological disorders Neurological disorders Other entities

Ménière’s disease Migraine-associated dizziness Anxiety or panic disorder
Vestibular neuritis Vertebrobasilar insufficiency Cervicogenic vertigo
Labyrinthitis Demyelinating diseases Medication side effects
Superior canal dehiscence syndrome CNS lesions Postural hypotension
Posttraumatic vertigo
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ent temporal patterns and may additionally demonstrate

associated hearing loss.61

In distinction to BPPV, Ménière’s disease is character-

ized by discrete episodic attacks, with each attack exhibiting

a characteristic triad of sustained vertigo, fluctuating hear-

ing loss, and tinnitus.4,62 As opposed to BPPV, the duration

of vertigo in an episode of Ménière’s disease typically lasts

longer (usually on the order of hours) and is typically more

disabling owing to both severity and duration. In addition,

an associated contemporaneous decline in sensorineural

hearing is required for the diagnosis of a Ménière’s attack,

whereas acute hearing loss should not occur with an episode

of BPPV.63 Protracted nausea and vomiting are also more

common during an attack of Ménière’s disease.

Acute peripheral vestibular dysfunction syndromes, such

as vestibular neuritis or labyrinthitis, present with sudden,

unanticipated, severe vertigo with a subjective sensation of

rotational (room spinning) motion. If the auditory portion of

the inner ear is affected, hearing loss and tinnitus may also

result.64 These syndromes are commonly preceded by a

viral prodrome. The time course of the vertigo is often the

best differentiator between BPPV and vestibular neuritis or

labyrinthitis. In vestibular neuritis or labyrinthitis, the ver-

tigo is of gradual onset, developing over several hours,

followed by a sustained level of vertigo lasting days to

weeks.61,65,66 The vertigo is present at rest (not requiring

positional change for its onset), but it may be subjectively

exacerbated by positional changes. These acute peripheral

vestibular syndromes may also be accompanied by severe

levels of nausea, vomiting, sweating, and pallor, which are

also typically sustained along with the vertigo.

Superior canal dehiscence syndrome (SCD) is clinically

characterized by attacks of vertigo and oscillopsia (the sen-

sation that viewed objects are moving or wavering back and

forth) often brought on by loud sounds, Valsalva maneu-

vers, or pressure changes of the external auditory canals.67

Similar to perilymphatic fistula, it differs from BPPV in that

vertigo is induced by pressure changes and not position

changes. SCD may also present with an associated conduc-

tive hearing loss and is diagnosed through CT of the tem-

poral bones.68

Posttraumatic vertigo can present with a variety of clin-

ical manifestations including vertigo, disequilibrium, tinni-

tus, and headache.69 Although BPPV is most often idio-

pathic, in specific cases, traumatic brain injury is associated

with BPPV.70 BPPV has been described as occurring in

conjunction with or as a sequelae to other vestibular disor-

ders as well, such as Ménière’s disease and vestibular neu-

ritis.71 Therefore, clinicians must consider the possibility of

more than one vestibular disorder being present in any

patient who does not clearly have the specific symptoms of

a single vestibular entity.

Neurological Disorders
One of the key issues facing clinicians attempting to diag-

nose the etiology for vertigo is the differentiation between

peripheral causes of vertigo (those causes arising from the

ear or vestibular apparatus) and CNS causes of vertigo.

Although at times this distinction may be difficult, several

clinical features may suggest a central cause of vertigo

rather than BPPV.72,73 Nystagmus findings that more

strongly suggest a neurological cause for vertigo, rather than

a peripheral cause such as BPPV, include down-beating

nystagmus on the Dix-Hallpike maneuver, direction-chang-

ing nystagmus occurring without changes in head position

(ie, periodic alternating nystagmus), or baseline nystagmus

manifesting without provocative maneuvers. Among the

central causes of vertigo that should be distinguished from

BPPV are migraine-associated vertigo, vertebrobasilar in-

sufficiency, and intracranial tumors.

Migraine-associated vertigo has been described as a

common cause of vertigo in the adult population74 and may

account for as many as 14 percent of cases of vertigo.61

Diagnostic criteria include 1) episodic vestibular symptoms;

2) migraine according to International Headache Society

criteria; 3) at least two of the following migraine symptoms

during at least two vertiginous episodes: migrainous head-

ache, photophobia, phonophobia, or visual or other aura;

and 4) other causes ruled out by appropriate investiga-

tions.75 Migraine-associated vertigo is heterogeneous in that

both central disorders and peripheral disorders have been

described, although more often it is believed to be central in

nature.76,77 It is distinguishable from BPPV by virtue of the

necessary migraine/headache components, which are not

associated with classic BPPV.

Several reports have suggested that isolated attacks of

vertigo can be the initial and only symptom of vertebrobasi-

lar insufficiency.78-80 Isolated transient vertigo may precede

a stroke in the vertebrobasilar artery by weeks or months.

The attacks of vertigo in vertebrobasilar insufficiency usu-

ally last less then 30 minutes and have no associated hearing

loss. The type of nystagmus (typically gaze-evoked in cen-

tral lesions), the severity of postural instability, and the

presence of additional neurological signs are the main dis-

tinguishing features between vertebrobasilar insufficiency

and BPPV.81 In addition, the nystagmus arising in vertebro-

basilar insufficiency does not fatigue and is not easily sup-

pressed by gaze fixation, helping to separate this diagnosis

from BPPV.

Intracranial tumors and other brain stem lesions may

rarely present with a history and symptomatology similar to

those of BPPV.82 In these cases, associated symptoms such

as tinnitus, aural fullness, new-onset hearing loss, and/or

other neurological symptoms should help differentiate these

diagnoses from BPPV. Atypical nystagmus during Dix-

Hallpike testing (eg, sustained down-beating nystagmus)

argues against BPPV and suggests a more serious cause.

Finally, failure to respond to conservative management such

as the PRM or vestibular rehabilitation should raise concern

that the underlying diagnosis may not be BPPV.82

Other Disorders
Several other non-otological and non-neurological disorders

may present similarly to BPPV. Patients with panic disor-
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der, anxiety disorder, or agoraphobia may complain of

symptoms of lightheadedness and dizziness. Although these

symptoms are usually attributed to hyperventilation, other

studies have shown high prevalences of vestibular dysfunc-

tion in these patients.83,84 These conditions may also mimic

BPPV. Several medications, such as Mysoline, carbamaz-

epine, phenytoin, antihypertensive medications, and cardio-

vascular medications, may produce side effects of dizziness

and/or vertigo and should be considered in the differential

diagnosis.

Cervical vertigo has been described as vertigo arising in

conjunction with degenerative cervical spine disease.85 Cer-

vical vertigo may produce symptoms similar to those of

BPPV owing to proprioceptive abnormalities arising from

cervical spine dysfunction.86 Symptoms of cervical vertigo

may be triggered by rotation of the head relative to the body

while in an upright posture (as opposed to vertigo triggered

by changes in head position relative to gravity). Postural

hypotension also may produce episodic dizziness or vertigo.

The dizziness or vertigo in postural hypotension, however,

is provoked by moving from the supine to the upright

position in distinction to the provocative positional changes

of BPPV.

Although the differential diagnosis of BPPV is vast, most

of these other disorders can be further distinguished from

BPPV on the basis of responses to the Dix-Hallpike maneu-

ver and the supine roll test. Clinicians should still remain

alert for concurrent diagnoses accompanying BPPV, espe-

cially in patients with a mixed clinical presentation.

Evidence Profile

● Aggregate evidence quality: Grade C, based on observa-

tional studies with limitations

● Benefit: prevention of false-positive diagnosis of BPPV

when another condition actually exists

● Harm: none

● Cost: minimal

● Benefit-harm assessment: preponderance of benefit over

harm

● Value judgments: none

● Role of patient preferences: minimal

● Policy level: recommendation

Statement 2b. Modifying Factors
Clinicians should question patients with BPPV for fac-

tors that modify management including impaired mo-

bility or balance, CNS disorders, a lack of home support,

and increased risk for falling. Recommendation based on

observational and cross-sectional studies and a preponder-

ance of benefit over harm.

Although BPPV arises from dysfunction of the vestibular

end organ, patients with BPPV often concurrently suffer

from comorbidities, limitations, and risks that may affect

the diagnosis and treatment outcome of BPPV. Assessment

of the patient with BPPV for factors that modify manage-

ment is essential for improved treatment outcomes and

ensuring patient safety with an underlying diagnosis of

BPPV. The majority of factors that may modify manage-

ment of BPPV can be identified if the clinician questions

patients for these factors and elicits a detailed history.87

Given that BPPV occurs most commonly in the second

half of the lifespan and its prevalence increases with age,

patients suffering from BPPV often have medical comor-

bidities that may alter the management of BPPV.16 In cross-

sectional surveys, patients with BPPV demonstrate higher

rates of diabetes, history of head trauma, and anxiety.88

Other studies have also found higher relative rates of mi-

graine (34% in BPPV patients vs 10% in non-dizziness

control group), history of stroke (10% in BPPV patients vs

1% in controls), diabetes (14% vs 5%), and hypertension

(52% vs 22%).11 Clinicians should assess patients with

BPPV for these comorbidities because their presence may

modify management and influence treatment outcomes in

BPPV.

One of the major concerns with BPPV and vertiginous

syndromes in general is the risk for falls and resultant

injury.89 In multiple studies concerning etiology of falls,

dizziness and vertigo were deemed the primary etiology

for 13 percent of falls, compared with existing balance

and gait problems (17%) and person-environment inter-

actions (31%).90 In a study by Oghalai,15 9 percent of

patients referred to a geriatric clinic for general geriatric

evaluation had undiagnosed BPPV, and three-fourths of

those with BPPV had fallen within the 3 months prior to

referral. Thus, evaluation of patients with a diagnosis of

BPPV should also include an assessment of risk for falls.16

In particular, elderly patients will be more statistically at

risk for falls with BPPV. Clinicians may use various fall

assessment tools to determine the patient’s fall risk and

appropriate precautionary recommendations.87

As noted above, comorbid conditions that occur com-

monly with BPPV such as a history of stroke or diabetes

should also be identified during evaluation of patients with

BPPV. Patients with a history of stroke or a history of

diabetes, particularly with peripheral neuropathy, may al-

ready have preexisting gait, balance, or proprioceptive def-

icit.91-93 The additional symptoms of BPPV may increase

their risk for fall and injury. Patients with visual distur-

bances often lack the ability to correct for or compensate for

a balance deficit with visual cues, and may also be at

increased risk for falls. Associations between osteopenia

and osteoporosis and BPPV have been reported.94 Patients

with both osteoporosis and BPPV may be at greater risk for

fractures resulting from falls related to BPPV; therefore,

patients with combined osteoporosis and subsequent BPPV

should be identified and monitored closely for fall and

fracture risk. Examined from a different vantage point,

patients with a history of recurrent falls, particularly among

the elderly, should be assessed for underlying BPPV as one

of the potential fall-precipitating diagnoses.95

BPPV may occur in the setting of other CNS disorders.

Patients should be questioned as to the presence of preex-
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isting CNS disorders that may modify the management of

BPPV. BPPV may occur relatively commonly after trauma

or traumatic brain injury.2,96 Posttraumatic BPPV is most

likely to involve the posterior semicircular canal, and stud-

ies indicate that posttraumatic BPPV is significantly more

likely to require repeated physical treatments (up to 67% of

cases) for resolution compared with nontraumatic forms

(14% of cases).97 In rare instances, posttraumatic BPPV

may be bilateral.2 Because posttraumatic BPPV may be

more refractory and/or bilateral, thus requiring specialized

treatment, a history of head trauma preceding a clinical

diagnosis of BPPV should be elicited.96 Although dizziness

in the setting of multiple sclerosis may have a wide variety

of etiologies, studies of acute vertigo occurring in multiple

sclerosis report that a substantial number of patients may

have BPPV with a positive Dix-Hallpike maneuver and

successful response to a PRM.98,99 This study suggests that

patients with BPPV and an underlying CNS disorder may be

successfully diagnosed and treated with conventional meth-

ods for BPPV.

Finally, in a small percentage of cases, refractory or

persistent BPPV may create difficulties from a psycholog-

ical and/or social-functional perspective for affected indi-

viduals.100,101 Outcomes studies have shown that patients

with BPPV exhibit a significant negative quality-of-life im-

pact from the diagnosis compared with the normative pop-

ulation in multiple subscales of the Short Form-36.101,102

Patients who have preexisting comorbid conditions may

require additional home supervision in the setting of

BPPV.30 This supervision may include counseling about the

risk of falling at home or a home safety assessment. In rare

cases, patients disabled by BPPV-related vertigo, especially

if chronic or refractory, may need home assistance or tem-

porary nursing home placement for their safety.

Evidence Profile

● Aggregate evidence quality: Grade C, based on observa-

tional and cross-sectional studies

● Benefit: allowance for global management of patients

with BPPV with appropriately structured comprehensive

treatment plan; identification of patients at risk for falls

and prevention of fall-related injury

● Harm: none

● Cost: none

● Benefit-harm assessment: preponderance of benefit over

harm

● Value judgments: the management of BPPV will benefit

from assessment of these modifying factors

● Role of patient preferences: minimal

● Policy level: recommendation

Statement 3a. Radiographic and Vestibular
Testing
Clinicians should not obtain radiographic imaging, ves-

tibular testing, or either in a patient diagnosed with

BPPV, unless the diagnosis is uncertain or there are

additional symptoms or signs unrelated to BPPV that

warrant testing. Recommendation against based on diag-

nostic studies with limitations and a preponderance of ben-

efit over harm.

The diagnosis of BPPV is based on the clinical history

and physical examination. Routine radiographic imaging or

vestibular testing is unnecessary in patients who already

meet clinical criteria for the diagnosis of BPPV (Table 5).

Further radiographic or vestibular testing may have a role in

the diagnosis if the clinical presentation is felt to be atypical,

if Dix-Hallpike testing elicits equivocal or unusual nystag-

mus findings, or if additional symptoms aside from those

attributable to BPPV are present, suggesting an accompa-

nying modifying CNS or otological disorder.

Radiographic Imaging
Radiographic imaging, most commonly CNS imaging using

magnetic resonance or CT techniques, is commonly ob-

tained in the evaluation of a primary symptom complaint of

vertigo. However, imaging is not useful in the routine di-

agnosis of BPPV because there are no radiological findings

characteristic of or diagnostic for BPPV.103,104 The lack of

characteristic findings is likely due to fact that the pathology

presumed to occur in BPPV within the semicircular canals

occurs at a microscopic level that is beyond the resolution of

current neuroimaging techniques.8 On a broader scale, pre-

vious retrospective reviews of elderly patients with dizzi-

ness failed to detect any significant differences in cranial

MRI findings when comparing dizzy versus non-dizzy pa-

tients.105,106

Radiographic imaging of the CNS should be reserved for

patients who present with a clinical history compatible with

BPPV but who also demonstrate additional neurological

symptoms atypical for BPPV. Radiographic imaging may

also be considered for patients with suspected BPPV but

inconclusive positional testing, or in patients with other

neurological signs on physical examination that are not

typically associated with BPPV. Such symptoms include

abnormal cranial nerve findings, visual disturbances, and

severe headache, among others. It should be noted that

intracranial lesions causing vertigo are rare.3 Potential le-

sions causing vertigo identifiable on CNS imaging include

cerebrovascular disease, demyelinating disease, or an intra-

cranial mass; they are most often located in the brain stem

cerebellum, thalamus, or cortex.3 In small case series, po-

sitional vertigo and nystagmus have been associated with

neurovascular compression of cranial nerve VIII, vestibular

schwannoma, Arnold Chiari malformation, and a variety of

cerebellar disorders.107-109

In distinction to standard BPPV, such conditions are

quite rare and typically present with additional neurological

symptoms in conjunction with the vertigo. Routine neuro-

imaging has not been recommended to discern these con-

ditions from the more common causes of vertigo.110 The

costs of routine imaging in cases of BPPV are not justified

given that diagnostic neuroimaging does not improve the

diagnostic accuracy in the vast majority of BPPV cases.
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Therefore, neuroimaging should not be routinely used to

confirm the diagnosis of BPPV.

Vestibular Function Testing
When patients meet clinical criteria for the diagnosis of

BPPV (Table 5), no additional diagnostic benefit is obtained

from vestibular function testing. Vestibular function testing

is indicated when the diagnosis of a vertiginous or dizziness

syndrome is unclear or possibly when the patient remains

symptomatic following treatment. It may also be beneficial

when multiple concurrent peripheral vestibular disorders are

suspected.4,65,111

Vestibular function testing involves a battery of special-

ized tests that primarily record nystagmus in response to

labyrinthine stimulation and/or voluntary eye movements.

Most vestibular function testing relies on the neurological

relationship between the regulation of eye movement and

the balance organs: the vestibular-ocular reflex. These tests

are useful in the evaluation of vestibular disorders that may

not be evident from the history and clinical examination,

and may provide information for quantification, prognosti-

cation, and treatment planning.112

The components of the vestibular function test battery

identify abnormalities in ocular motility as well as deficits

in labyrinthine response to position change, caloric stimu-

lation, rotational movement, and static positions (sitting and

supine). Caloric testing is an established, widely accepted

technique that is particularly useful in determining unilat-

eral vestibular hypofunction. Rotational chair testing is con-

sidered the most sensitive and reliable technique for quan-

tifying the magnitude of bilateral peripheral vestibular

hypofunction.113 Some or all of these test elements may be

included in a vestibular test battery.

In cases of BPPV in which the nystagmus findings are

suggestive but not clear, it may be beneficial to use video-

oculographic recordings of nystagmus associated with pos-

terior canal BPPV, because the eye can be enlarged on a

screen for detail, and the image may be replayed for further

study or second opinion. In a small percentage of cases,

patients with a history of positional vertigo but unclear

nystagmus findings may undergo vestibular function test-

ing. Among complex patients referred for subspecialty eval-

uation of BPPV, such atypical or unclear nystagmus find-

ings may approach 13 percent in patients with diagnoses

suspicious for BPPV.114

BPPV is relatively frequently associated with additional

vestibular pathology. Symptoms associated with chronic

vestibular function may persist following appropriate treat-

ment for BPPV, even if the treatment is effective in resolv-

ing the specific complaint of positional vertigo. For exam-

ple, in highly selected subsets of patients referred for

subspecialty evaluation of BPPV, additional otopathology

and/or vestibulopathy has been identified in 31 to 53 percent

of BPPV patients.4,115,116 This percentage, however, is

higher than what might be expected in the nonspecialty

population. Vestibular disorders that have been associated

with BPPV include Ménière’s disease, viral vestibular neu-

ritis, or labyrinthitis.71,117 Vestibular function testing may

be obtained when these additional diagnoses are suspected

on the basis of signs or symptoms in addition to those of

BPPV.

In patients with vestibular pathology in addition to

BPPV, PRMs appear to be equally effective in resolving the

positional nystagmus associated with BPPV, but complete

symptom resolution is significantly less likely in those pa-

tients with additional vestibular pathology. In one study, 86

percent of patients with BPPV but without associated ves-

tibular pathology reported complete resolution of symptoms

after PRMs versus only 37 percent reporting complete resolu-

tion when additional vestibular pathology was present.118

Thus, patients with suspected associated vestibular pathol-

ogy in addition to BPPV may be a subset who would benefit

from the additional information obtained from vestibular

function testing. Similarly, up to 25 percent of patients with

separate recurrences of BPPV are more likely to have as-

sociated vestibular pathology119; therefore, patients with

recurrent BPPV may be candidates for vestibular function

testing.

In summary, patients with a clinical diagnosis of BPPV

according to guideline criteria should not routinely undergo

vestibular function testing, because the information pro-

vided from such testing adds little to the diagnostic accuracy

in these cases, vestibular testing adds significant cost to the

diagnosis and management of BPPV, and the information

obtained does not alter the subsequent management of

BPPV in the vast majority of the cases. Therefore, vestib-

ular function testing should not be routinely obtained when

the diagnosis of BPPV has already been confirmed by clin-

ical diagnostic criteria. Vestibular function testing, how-

ever, may be warranted in patients with 1) atypical nystag-

mus, 2) suspected additional vestibular pathology, 3) a

failed (or repeatedly failed) response to CRP, or 4) frequent

recurrences of BPPV.120,121

Evidence Profile

● Aggregate evidence quality: Grade C, based on diagnos-

tic studies with limitations in referred patient populations

and observational studies for vestibular testing; Grade C,

based on observational studies for radiographic imaging

● Benefit: facilitation of prompt treatment by avoiding un-

necessary testing associated with low yield and potential

false-positive diagnoses; avoidance of radiation exposure

and adverse reactions to testing

● Harm: potential missed diagnosis of comorbid conditions;

discomfort such as nausea and vomiting produced by

vestibular testing

● Cost: cost savings associated with decreased testing

● Benefit-harm assessment: preponderance of benefit over

harm

● Value judgments: importance of reducing unnecessary

testing and delays in diagnosis

● Role of patient preferences: minimal
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● Exclusions: patients who have separate indications for

radiographic or vestibular testing aside from confirmation

of a diagnosis of BPPV

● Policy level: recommendation against

Statement 3b. Audiometric Testing
No recommendation is made concerning audiometric

testing in patients diagnosed with BPPV. No recommen-

dation based on insufficient evidence for the diagnostic or

prognostic value of audiometry in the evaluation of BPPV.

Audiometry is the most commonly obtained objective

test of hearing. Recent Medicare data indicate that approx-

imately 9 percent of audiograms obtained annually are or-

dered in association with diagnostic categories related to

vertigo (International Classification of Diseases, Version 9

codes: 386 and/or 780.4).122 Specialty clinicians with access

to audiometry frequently obtain audiometry as part of the

evaluation of vertigo in contradistinction to nonspecialty

clinicians. However, limited diagnostic cohort studies and

cost-effectiveness studies supporting this practice are avail-

able.

Audiometry is not required to diagnose BPPV; however,

audiometry may offer some diagnostic benefit for patients in

whom the clinical diagnosis of BPPV is unclear. Both hear-

ing loss and BPPV are more prevalent in older patients.

Therefore, BPPV and some degree of hearing loss (likely

long-standing, as in presbyacousis) are likely to coexist in

patients with BPPV.123 From a pathophysiological stand-

point, a preexisting, stable hearing loss should be unrelated

to and not influence the diagnosis of BPPV. In such cases,

routine audiometry is unlikely to reinforce or influence the

diagnosis of BPPV.

In the majority of cohort studies of BPPV, audiometric

studies, when obtained, have been largely normal. In some

of these studies, however, the inclusion criteria for a diag-

nosis of BPPV included no history of antecedent hearing

loss.124 In two algorithmic studies, audiometry was found to

be cost-effective and diagnostically effective in the broad

evaluation of patients with vertigo.61,111 In a study of 192

patients referred to an academic center for the evaluation of

vertigo, Stewart et al125 found that the audiogram was the

most cost-effective test among various studies including

electronystagmography, posturography, MRI, and blood

tests. Notably, however, the cost-effectiveness (diagnostic

benefit) of the history and physical examination (ie, Dix-

Hallpike maneuver or supine role test) was not directly

studied. This diagnostic focus notably differs from the cur-

rent guideline, which emphasizes the value of the clinical

history and physical examination.

In a study of 564 cases, Kentala et al66 found in a

diagnostic algorithm analysis that the presence of a normal

audiogram was corroborating for a diagnosis of BPPV,

distinguishing BPPV from other associated conditions such

as Ménière’s disease, vestibular schwannoma, and so on.

However, the panel felt that distinction from such associated

conditions could be made accurately and more cost-effec-

tively on the basis of the history, rather than relying on

audiometry. Upon review of the literature, no meaningful

observational or diagnostic cohort studies either supporting

or arguing against the use of audiometry in the diagnosis of

the BPPV population was identified.

Traditional BPPV should not manifest with symptoms of

a new-onset hearing loss. A newly reported hearing loss

arising in conjunction with vertigo suggests a diagnosis

other than BPPV and such patients merit audiometry. Cli-

nicians should distinguish patients with vertigo and new-

onset hearing loss from those patients with preexisting oto-

logical disease who subsequently develop BPPV. As noted,

studies have reported rates of associated otological or ves-

tibular pathology in 30 to 50 percent of cases in referred

populations with BPPV.4,115,116 In cases with preexisting

otological disease and a diagnostic concern for BPPV, au-

diometry may help establish the independent stability of the

otological disease, thereby helping to confirm a diagnosis of

BPPV.

Audiometry is a noninvasive test with widespread avail-

ability and no reported harms from testing. The potential

benefits of obtaining audiometry in the evaluation of BPPV

include the ability to establish baseline stability or, alterna-

tively, to help rule out other otological conditions such as

Ménière’s disease or labyrinthitis.66 The primary disadvan-

tage of routinely obtaining audiometry in patients undergo-

ing evaluation for BPPV is clearly the cost to the health care

system. In the vast majority of cases of BPPV with stable

hearing by history, the audiogram is most likely to be

normal or demonstrate an age-appropriate sensorineural

hearing loss and, therefore, likely will not influence the

diagnosis of BPPV. Overall, insufficient evidence exists to

either confirm or disaffirm the value of routine audiometry

in the initial assessment of BPPV.

Evidence Profile

● Aggregate evidence quality: Grade D, based on expert

opinion specifically in the BPPV population and an ab-

sence of diagnostic studies on audiometry in BPPV

● Benefit: possible identification of an unsuspected hearing

loss or an underlying otological condition

● Harm: delay in treatment if audiometry is not readily

available

● Cost: possible realization of cost savings if fewer audio-

grams are performed

● Benefit-harm assessment: relative balance of benefit and

harm

● Value judgments: Ease of identification of a small subset

of patients in whom audiometry might be valuable on the

basis of the clinical history

● Role of patient preferences: minimal

● Policy level: no recommendation

Statement 4a. Repositioning Maneuvers as
Initial Therapy
Clinicians should treat patients with posterior canal

BPPV with a particle repositioning maneuver. Recom-
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mendation based on randomized controlled trials with small

sample sizes and heterogeneity conducted in specialty prac-

tice settings and a preponderance of benefit over harm.

Although it has been historically commonplace to re-

assure patients diagnosed with BPPV that their condition

is benign and is likely to spontaneously remit in the

subsequent months, recent relatively high-quality evi-

dence supports active, expeditious treatment with a par-

ticle repositioning maneuver (PRM). Treatment with

PRMs consistently eliminates the vertigo due to BPPV,

improves quality of life, and reduces the risks of falling.

Posterior Canal BPPV Treatments
Two types of PRMs have been found effective for posterior

canal BPPV: 1) the canalith repositioning procedure (CRP,

also referred to as the Epley maneuver) and 2) the liberatory

maneuver (also called the Semont maneuver). Other PRMs

have been proposed for the treatment of posterior canal

BPPV, but high-quality, reproducible data that demonstrate

their clinical efficacies are lacking.

Treatment with canalith repositioning procedure. CRP was

first described by Epley in 1992.126 Through a series of head

position changes, the CRP moves the canaliths from the

posterior semicircular canal to the vestibule, thereby reliev-

ing the stimulus from the semicircular canal that had been

producing the vertigo in BPPV.

CRP is most commonly performed in the outpatient setting

by a clinician after confirmation of the diagnosis of posterior

canal BPPV.19 Patients should be informed that nausea, occa-

sional vomiting, and/or a sense of falling may arise during the

CRP.127 Patients who previously manifested severe nausea

and/or vomiting with the Dix-Hallpike maneuver may be con-

sidered for antiemetic prophylaxis during the CRP. Figure 3

depicts the CRP for posterior canal BPPV.

Several RCTs have been published evaluating the effi-

cacy of the CRP in the treatment of posterior canal BPPV.

A number of these are high-quality RCTs, three of which

have been included in a relatively recent Cochrane collab-

orative review of the Epley maneuver for BPPV.42,59,128,129

The Cochrane review identified a statistically significant

effect in favor of the CRP compared with controls. An odds

ratio of 4.2 (95% confidence interval, 2.0-9.1) was found in

favor of treatment for subjective symptom resolution in

posterior canal BPPV; an odds ratio of 5.1 (95% confidence

interval, 2.3-11.4) was found in favor of treatment for con-

version of a positive to negative Dix-Hallpike test.

Subsequently, additional RCTs have been published re-

garding the CRP, reflecting similar results. Table 7 summa-

rizes recent RCTs evaluating CRP for posterior canal

BPPV. Of note, consistent with the expected spontaneous

resolution of posterior canal BPPV over time, treatment

effects between CRP and control patients tended to diminish

over time. In the short term, typically at 1 week, the CRP is

very effective at providing symptom resolution for posterior

canal BPPV with small numbers needed to treat (NNT).

All but one of the RCTs for CRP has taken place in the

specialized clinic setting, most commonly with a referred

population, which may limit the generalizability of these

results. In the only RCT conducted in the primary care

setting, investigators were unable to demonstrate a signifi-

cant benefit for the CRP based on symptomatic outcome.130

At 1 week follow-up, 31.6 percent (12/38) of CRP patients

demonstrated symptom resolution versus 24.4 percent (10/

41) of sham patients (P � 0.48). Objectively, however, 34.2

percent of CRP-treated patients converted to a negative

Dix-Hallpike at 1 week, versus 14.6 percent in the sham

group (P � 0.04). Although statistically significant, this

objective conversion rate is still lower than those reported

among RCTs in the specialty setting (typically ranging from

66%-89%).42 Because both the symptomatic response rates

and conversion rates to a negative Dix-Hallpike maneuver

are lower than those reported in specialty setting RCTs,

further investigation into the effectiveness of the CRP in

the primary care setting is warranted. Reasons for dis-

crepancy between primary care and specialty settings

may include differences in performance of the CRP (ie, a

single maneuver vs repeated maneuvers at the same

visit), intrinsic patient variability with comorbid balance

disorders, differences in symptom reporting, or combina-

tions thereof.

The positive treatment results of the CRP have also

been demonstrated in lesser quality nonrandomized trials

and case series.131-137 In addition to the Cochrane review,

four meta-analyses have been reported.41,138-140 Each

analysis concluded that the CRP is significantly more

effective than placebo in posterior canal BPPV. Among

these trials, however, significant heterogeneity has also

been demonstrated.140

Many trials also report a secondary outcome of conver-

sion from a positive to negative Dix-Hallpike maneuver

after CRP. The odds ratios for this more objective measure

of resolution for posterior canal BPPV range from 3.2 to 22

across studies, similar to reported rates of symptom resolu-

tion.42 In most nonrandomized case series assessing treat-

ment response, symptom resolution is the only commonly

reported outcome measure for the CRP.

Considerable variability exists in terms of the number of

times the CRP is applied for the initial treatment of BPPV,

even across RCTs.59,128,129 Some investigators perform

only one CRP cycle at the initial treatment, whereas others

repeat a fixed number of cycles or perform the CRP repeat-

edly until the vertiginous symptoms extinguish or the Dix-

Hallpike converts to negative.128 Even further variability

exists among published case series for CRP.141-143 On the

basis of a review of the literature, it was not possible to

determine the optimal number of cycles for the CRP or a

protocol for repeated procedures. The repeated application

of the CRP is likely to be determined by the severity of the

symptoms, if they persist; clinician availability; and the

clinician’s historical success with the CRP.
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With respect to complications of treatment, CRP is as-

sociated with mild and generally self-limiting adverse ef-

fects in about 12 percent of those treated.19 Serious com-

plications from the CRP have not been identified in multiple

RCTs. The most commonly encountered complications in-

clude nausea, vomiting, fainting, and conversion to lateral

Figure 3 Performance of the therapeutic canalith repositioning procedure for right-sided posterior canal BPPV. (Adapted from reference

19.) (1) The patient is placed in the upright position with the head turned 45 degrees toward the affected ear (the ear that was positive on

the Dix-Hallpike testing). (2) The patient is rapidly laid back to the supine head-hanging position, which is then maintained for 20 to 30

seconds. (3) Next, the head is turned 90 degrees toward the other (unaffected) side and held for about 20 seconds. (4) Following this rotation,

the head is turned a further 90 degrees (usually necessitating the patient’s body to also move from the supine position to the lateral decubitus

position) such that the patient’ head is nearly in the facedown position. This position is also held for 20 to 30 seconds. (5) The patient is

then brought into the upright sitting position, completing the maneuver.
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canal BPPV during the course of treatment (so-called canal

switch). Such a canal switch occurs in about 6 to 7 percent

of those treated with CRP,129,144 underscoring the impor-

tance of recognizing the lateral canal variant of BPPV.

Anecdotally, several investigators have suggested that the

CRP should be applied cautiously in patients with cervical

spine disease, certain vascular conditions, retinal detach-

ment, and other contraindications to its performance.145

Treatment with the liberatory (Semont’s) maneuver. Clini-

cal trials concerning the treatment effectiveness of the lib-

eratory maneuver (Fig 4) are limited. One study,43 which

Table 7

Randomized controlled trials evaluating the effectiveness of CRP for posterior canal BPPV

Reference

Improved in

treatment

group n/N (%)

Improved in

control

group n/N (%) Endpoint

Time to

assessment

P

value

Odds ratio

(95% CI) NNT

Lynn 1995128 11/18 (61%) 3/20 (15%) Vertigo resolution 2 weeks 0.033 6.3 (1.29-30.5) 2.2
Froehling 200059 12/24 (50%) 5/26 (19%) Vertigo resolution 1-2 weeks 0.020 4.2 (1.2-14.8) 3.3
Simhadri 2003177 19/20 (95%) 3/20 (15%) Vertigo resolution 1 week 0.001 107.7 (10.2-1135.5) 1.3

19/20 (95%) 3/20 (%) 4 weeks 0.001 107.7 (10.2-1135.5) 1.3
Yimtae 2003129 12/29 (41%) 1/27 (4%) Vertigo resolution 1 week 0.005 18.4 (2.2-154.4) 2.7

16/25 (64%) 7/20 (35%) 4 weeks 0.336 3.3 (1.0-11.3) 3.4
Cohen 200543 */24 (CRP) */25 (CRP) Vertigo frequency

scale (0-10)

4 weeks† 0.021

*/25 (LM) */25 (LM) 4 weeks† 0.010
von Brevern

2006159 28/35 (80%) 4/31 (13%) Vertigo resolution 24 hours 0.001 27.0 (7.1-109.9) 1.5

CI, confidence interval; CRP, canalith repositioning procedure; LM, Semont’s liberatory maneuver; NNT, number needed to treat.

*Responses were analyzed with multilevel methods and expressed as fitted linear regression graphs, so no discrete numerical

expression of the response rates could be determined.

†Time to evaluation was varied, so data presented are based on fitted linear regression curves at 4 weeks.

Figure 4 The Semont maneuver for right-sided BPPV. (1) Patient is seated in the upright position; then the patient’s head is turned 45

degrees toward the left side, and the patient is then rapidly moved to the side-lying position as depicted in position (2). This position is held

for approximately 30 seconds, and then the patient is rapidly moved to the opposite side-lying position without pausing in the sitting position

and without changing the head position relative to the shoulder, resulting in position (3). This position is maintained for 30 seconds and then

the patient gradually resumes the upright sitting position. (Adapted from reference 19.)
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included a treatment arm with the Semont maneuver, dem-

onstrated that this maneuver improved vertigo intensity

more than the sham treatment (P � 0.009). A study by

Salvinelli et al146 randomized 156 patients to the Semont

maneuver, flunarizine (a calcium channel blocker), or no

treatment. At 6-month follow-up, symptom resolution oc-

curred in 94.2 percent of patients treated with the Semont

maneuver, 57.7 percent of patients treated with flunarizine,

and 34.6 percent of untreated patients. Soto Varela et al147

randomized patients to treatment with CRP, Semont maneu-

ver, or Brandt-Daroff exercises. Symptom resolution among

those treated with either CRP or Semont maneuver at 1

week was the same (74% vs 71%) but only 24 percent for

Brandt-Daroff exercises. At 3-month follow-up, however,

patients treated with CRP demonstrated superior outcomes

compared with those treated with Semont maneuver (P �

0.027).

In conclusion, the Semont maneuver is more effective

than no treatment or Brandt-Daroff exercises in relieving

symptoms of posterior canal BPPV, according to studies

with small sample sizes and limitations. No adverse events

have been reported in trials with the liberatory maneuver.

Because of limited studies with direct comparisons between

the liberatory maneuver and the CRP, no conclusions about

differential effectiveness can be drawn.

Lateral (Horizontal) Canal BPPV Treatments
Lateral canal BPPV is usually unresponsive to CRPs used

for posterior canal BPPV but may respond to other maneu-

vers intended to move canaliths from the lateral canal into

the vestibule.144,148,149 The roll maneuver (Lempert maneu-

ver or barbecue roll maneuver) or its variations are the most

commonly employed maneuvers for the treatment of lateral

canal BPPV.5,143 This maneuver involves rolling the patient

360 degrees in a series of steps to effect particle reposition-

ing. It may be performed in the outpatient setting after a

diagnosis of lateral canal BPPV has been made with the

supine roll test.

Rather limited data exist with respect to the effectiveness

of the roll maneuver in lateral canal BPPV treatment. Based

primarily on cohort studies and case series, the effectiveness

of the roll maneuver in treating lateral canal BPPV appears

to be approximately 75 percent, although reported response

rates vary widely from 50 percent to almost 100 per-

cent.5,19,55,56,58,143,148-152 Because lateral canal BPPV may

spontaneously remit more quickly than other forms of

BPPV, a control group is especially important in assessing

treatment efficacy.51,142

Forced prolonged positioning is another treatment ma-

neuver reported to be as effective in treating lateral canal

BPPV. It may be performed either alone or concurrently

with other maneuvers with a reported effectiveness of 75-90

percent based on case series.58,150,152,153 Other lesser-

known maneuvers such as the Gufoni maneuver and the

Vannucchi-Asprella liberatory maneuver151,154,155 have

also been reported as effective in uncontrolled studies.

In conclusion, variations of the roll maneuver appear

moderately effective and are the most widely used treat-

ments for lateral canal BPPV. Other methods of treatment

have also been advocated, but currently no RCTs provide

reliable measures of effectiveness. At this time, there is

insufficient evidence to recommend a preferred treatment

maneuver for lateral canal BPPV treatment.

Self-Administration and Posttreatment

Restrictions
Three studies have assessed patient self-treatment for

BPPV. One study found slightly greater improvement in

those patients given instructions for self-administered CRP

at home after initial CRP in the office.156 Self-administered

CRP appeared to be more effective (64% improvement)

than self-treatment with Brandt-Daroff exercises (23% im-

provement).157 Another study reported 95 percent resolu-

tion of positional nystagmus 1 week after self-treatment

with CRP compared with 58 percent in patients who self-

treated using a modified Semont maneuver (P � 0.001).158

No comparison studies have been published from which to

make recommendations regarding self-treatment vs clini-

cian-administered treatment of BPPV. In motivated individ-

uals, self-treatment of BPPV may be an option.

Comparison of studies, in particular the treatment arms

for RCTs, reveals similar response rates whether or not

posttreatment positional or activity restrictions (ie, cervical

collar or positional avoidance) are observed.43,59,128,129,159

Two studies looking at posttreatment restrictions after CRP

found no evident improvement in those given restric-

tions.160,161 Another study found slight benefit in patients

with post-activity restrictions, as measured by the number of

maneuvers required to produce a negative Dix-Hallpike

maneuver.162 Overall, there is insufficient evidence to rec-

ommend post-maneuver restrictions in patients treated with

CRP.

Evidence Profile

● Aggregate evidence quality: Grade B, based on RCTs

with small sample sizes and significant heterogeneity

(Most studies were conducted in specialty practice set-

tings with limited data from other treatment settings,

potentially limiting generalizability of results.

● Benefit: prompt resolution of symptoms with a relatively

low NNT ranging from 1 to 3

● Harm: transient provocation of symptoms of BPPV by the

maneuver; risk for falls due to imbalance after the pro-

cedure; no serious adverse events reported in RCTs

● Cost: cost of the procedure

● Benefit-harm assessment: preponderance of benefit over

harm

● Value judgments: high value ascribed to prompt resolu-

tion of symptoms and the ease with which the CRP may

be performed

● Role of patient preferences: limited
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● Exclusions: patients with physical limitations including

cervical stenosis, Down syndrome, severe rheumatoid

arthritis, cervical radiculopathies, Paget’s disease, morbid

obesity, ankylosing spondylitis, low back dysfunction,

retinal detachment, and spinal cord injuries may not be

candidates for this maneuver or may need specialized

examination tables for performance of the maneuver

● Policy level: recommendation

Statement 4b. Vestibular Rehabilitation as
Initial Therapy
The clinician may offer vestibular rehabilitation, either

self-administered or with a clinician, for the initial treat-

ment of BPPV. Option based on controlled observational

studies and a balance of benefit and harm.

Overview of Vestibular Therapy
Vestibular rehabilitation is a form of physical therapy de-

signed to promote habituation, adaptation, and compensa-

tion for deficits related to a wide variety of balance disor-

ders. It may also be referred to as vestibular habituation,

vestibular exercises, or vestibular therapy. There is no sin-

gle specific protocol for vestibular rehabilitation, but rather

a program of therapy is developed on the basis of the

underlying diagnosis. Programs can include canalith repo-

sitioning exercises, adaptation exercises for gaze stabiliza-

tion, habituation exercises, substitution training for visual or

somatosensory input, postural control exercises, fall preven-

tion training, relaxation training, conditioning exercises,

functional skills retraining, and patient and family educa-

tion.163-165

With respect to BPPV, vestibular rehabilitation programs

most commonly focus on habituation exercises either in

formal outpatient therapy programs or with home exercise

programs. Vestibular rehabilitation programs may also in-

clude PRMs, but repositioning maneuvers will be covered

separately in the guideline. Herein, we refer to vestibular

rehabilitation as a series of exercises or training maneuvers

performed by the patient for the treatment of BPPV with or

without direct clinician supervision.

Vestibular rehabilitation habituation exercises were first

described by Cawthorne and Cooksey in the 1940s.166

These exercises consist of a series of eye, head, and body

movements in a hierarchy of increasing difficulty, which

provokes vestibular symptoms. The exercises begin with

simple head movements, performed in the sitting or supine

position, and progress to complex activities, including walk-

ing on slopes and steps with eyes open and closed, and

sports activities requiring eye-hand coordination. These ex-

ercises theoretically fatigue the vestibular response and

force the CNS to compensate by habituation to the stimulus.

In 1980, Brandt and Daroff167,168 described home repo-

sitioning exercises that involve a sequence of rapid lateral

head/trunk tilts repeated serially to promote loosening and

ultimately dispersion of debris toward the utricular cavity.

In these exercises, the patient starts in a sitting position and

moves quickly to the right-side lying position, with the head

rotated 45 degrees and facing upward. This position is

maintained for 30 seconds after the vertigo stops. The pa-

tient then moves rapidly to a left-side lying position, with

the head rotated 45 degrees and facing upward. In early

work with patients with BPPV, patients repeated these ma-

neuvers moving from the sitting to side-lying position three

times a day for 2 weeks while hospitalized and had excellent

resolution of BPPV symptoms.169

Vestibular Rehabilitation as a Treatment

of BPPV
Relatively few RCTs and case series have been published

regarding the effectiveness of vestibular rehabilitation as the

initial therapy for BPPV. In a prospective analysis of 25

consecutive patients with BPPV, Banfield et al170 reported

that patients demonstrate an excellent short-term response

rate of 96 percent subjectively to vestibular rehabilitation

treatment with an average of three clinic visits per patient,

but the authors noted a significant recurrence rate of BPPV

with long-term follow-up (mean follow-up 3.8 years). The

authors cited one advantage of vestibular rehabilitation: the

capability of patients to be self-reliant in their ability to

return to habituation exercises should symptoms recur. In a

controlled trial of 60 patients with BPPV comparing a PRM,

vestibular rehabilitation exercises and no treatment, vestib-

ular rehabilitation provided better resolution of vertigo com-

pared with no treatment.171 The PRM arm demonstrated

resolution of symptoms with fewer treatments than those

required for vestibular rehabilitation, although the relative

improvements at 3-month follow-up were comparable.

Several studies have compared vestibular rehabilitation

exercises to particle rehabilitation maneuvers in the treat-

ment of posterior canal BPPV. In an RCT of 124 patients

randomized to CRP, modified liberatory maneuver, sham

maneuver, Brandt-Daroff exercises, and vestibular habitua-

tion exercises by Cohen, repositioning maneuvers were

more effective than Brandt-Daroff exercises or habituation

exercises.43 Both types of vestibular rehabilitation treat-

ments, however, were individually more effective than a

sham intervention.43,172 Soto Varela et al147 comparatively

analyzed a total of 106 BPPV patients randomly assigned to

receive Brandt-Daroff habituation exercises, the Semont

maneuver, or the Epley maneuver. At the 1-week follow-up,

similar cure rates were obtained with the Semont and Epley

maneuvers (74% and 71%, respectively), both cure rates

being significantly higher than that obtained with Brandt-

Daroff exercises (24%). At 3-month follow-up, the cure rate

for the Brandt-Daroff exercises increased significantly to 62

percent, although the rate was still lower than that of PRMs.

Other studies have demonstrated similar results for vestib-

ular rehabilitation in BPPV.28,173

Vestibular rehabilitation is thought to improve long-term

outcomes for BPPV. Although data are mixed, a few studies

have indicated that use of vestibular rehabilitation may

decrease recurrence rates for BPPV.136,174 This protective
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effect against recurrence of vestibular rehabilitation may be

more pronounced in the elderly.136

Several prospective studies have demonstrated the safety

and effectiveness of vestibular rehabilitation for unilateral

peripheral vestibular disorders; the results are summarized

in a recent Cochrane collaboration report.172 Among 21

included randomized trials, there were no reports of adverse

effects due to vestibular rehabilitation therapy. Current pub-

lished evidence is inadequate to indicate superiority for one

form of vestibular rehabilitation vs another. There is also

not enough evidence to favor formal outpatient vestibular

therapy performed with a clinician over independent home

therapy.175

In summary, with respect to posterior canal BPPV, ves-

tibular rehabilitation demonstrates superior treatment out-

comes compared with placebo. In short-term evaluation,

vestibular rehabilitation is less effective at producing com-

plete symptom resolution than PRMs. With longer-term

follow-up, however, its effectiveness approaches that of

PRMs. Insufficient data exist concerning the response of

lateral canal BPPV to vestibular therapy; this area needs

further research.

Cost considerations may become important if repeated

visits for clinician-supervised therapy are required as op-

posed to initial patient instruction followed by home-based

therapy. Patients with certain comorbidities may not be

appropriate candidates for vestibular rehabilitation or may

need specialized, individually tailored vestibular rehabilita-

tion protocols. Examples of such comorbidities include cer-

vical stenosis, Down syndrome, severe rheumatoid arthritis,

cervical radiculopathies, Paget’s disease, morbid obesity,

ankylosing spondylitis, low back dysfunction, and spinal

cord injuries. On the other hand, patients with preexisting

otological or neurological disorders may derive more ben-

efit from vestibular rehabilitation as a treatment for BPPV.

Evidence Profile

● Aggregate evidence quality: Grade C, based on controlled

observational studies and limited RCTs

● Benefit: potentially faster resolution of symptoms com-

pared with observation alone

● Harm: no serious adverse events noted in published trials;

transient provocation of BPPV symptoms during rehabil-

itation exercises; potential for delayed symptom resolu-

tion compared with PRMs as a sole intervention

● Cost: need for repeated visits if done with clinician su-

pervision; cost of therapy

● Benefit-harm assessment: relative balance of benefits and

harm

● Value judgments: vestibular rehabilitation considered

possibly better as an adjunctive therapy rather than a

primary treatment modality. (Subsets of patients with

preexisting balance deficit, CNS disorders, or risk for

falls may derive more benefit from VR than the patient

with isolated BPPV.)

● Role of patient preferences: substantial role for shared

decision making

● Exclusions: patients with physical limitations such as

cervical stenosis, Down syndrome, severe rheumatoid

arthritis, cervical radiculopathies, Paget’s disease, morbid

obesity, ankylosing spondylitis, low back dysfunction,

and spinal cord injuries

● Policy level: option

Statement 4c. Observation as Initial Therapy
Clinicians may offer observation as initial management

for patients with BPPV and with assurance of follow-up.

Option based on data from cohort and observational studies

with heterogeneity and a relative balance of benefits and

harms.

Observation may be defined as a “watchful waiting” or

the withholding of specific therapeutic interventions for a

given disease. Observation is often considered when the

disease course is self-limited and/or felt to be benign with

limited sequelae occurring from the withholding of therapy.

In BPPV, observation implies that therapeutic interventions

such as vestibular rehabilitation and/or PRMs will be with-

held, anticipating a natural and spontaneous improvement

of the symptoms of BPPV. Under a course of observation,

patients may still be instructed to avoid provocative posi-

tions and activities where the risk of injury (ie, falls) may be

increased until symptoms resolve spontaneously or until

they are reassessed for symptom resolution.

To consider observation as an option in the management

of BPPV, the clinician must determine the natural history of

the BPPV. It has been presumed that the natural history of

BPPV is one of eventual resolution in most patients. It

should be noted, however, that an often quoted study by

Blakley,176 which reported high rates of spontaneous reso-

lution of BPPV, relied on subjective symptom reporting,

rather than objective testing with a Dix-Hallpike maneuver,

as the outcome measure for resolution. It is believed that

a significant fraction of patients reporting subjective im-

provement actually have reduction in symptoms second-

ary to avoiding provocative (vertigo-producing) positions

rather than actual cure.139 More recent RCTs have uti-

lized objective testing with the Dix-Hallpike maneuver as

an additional outcome measure to assess for objective

resolution of BPPV. Notably, to observe proper blinding,

most RCTs also use a sham positional maneuver in the

control group, which theoretically may affect the natural

history of BPPV.

In several studies, the spontaneous rate of symptomatic

resolution of BPPV ranges from 15 to 86 percent. The

reported rate of spontaneous improvement based on objec-

tive positional testing (ie, conversion to a negative Dix-

Hallpike maneuver) ranges from 35 percent to 50 per-

cent.139 As demonstrated in Table 8, the natural history of

posterior canal BPPV varies widely across studies at a

1-month and a 3-month follow-up interval. Further variabil-

ity in the spontaneous resolution rate arises from differences

in duration of symptoms prior to actual diagnoses of BPPV
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as well as differences in duration of follow-up.42,59,128,142

Longitudinal follow-up studies of untreated BPPV patients

are lacking, but one study of completely untreated patients

determined a mean time interval from onset of symptoms to

spontaneous resolution of BPPV of 39 � 47 days.49 As

would be expected, spontaneous symptom resolution rates

increase with increasing duration of follow-up among ob-

served patients.

Although observation of posterior canal BPPV is an

option for management, clinicians should also be aware that

other treatments such as the PRM have been shown to offer

patients faster resolution of BPPV symptoms. A meta-anal-

ysis of nine separate trials examining the efficacy of the

PRM for BPPV treatment demonstrated consistent improve-

ment in the treatment group, with up to 4.1 times greater

rates of symptom resolution (95% confidence interval, 3.1-

5.2) in the PRM groups vs the control groups at initial

assessments within 1 month. Studies with follow-up at be-

yond 1 month still demonstrated an improvement rate of

nearly three times that of controls.139 Other longer-term

follow-up data also suggest that patients treated with a PRM

had lower rates of relapse of BPPV at 6 months and 1 year

posttreatment.177

Observation as an option for the management of poste-

rior canal BPPV offers the potential benefits of avoiding

repositioning maneuvers or vestibular rehabilitation, which

in turn may provoke symptoms and discomfort. There may

also be a cost savings from decreased rates of referral for

vestibular rehabilitation or PRMs. From a potential harms

perspective, patients who elect for the observation option

should be informed about a typically longer duration of

symptoms compared with a treatment maneuver and poten-

tially higher recurrence rates. Appropriate precautions for

the risks associated with BPPV symptoms should be taken

during the watchful waiting period.

The natural history of lateral canal BPPV is less well

defined than that of posterior canal BPPV. Several authors

have commented that lateral canal BPPV may be prone to

more rapid spontaneous resolution than posterior canal

BPPV.51,142 In one study, the mean time between the onset of

vertigo in lateral canal BPPV to spontaneous resolution was

16 � 19 days.49 Although repositioning maneuvers have

shown success in lateral canal BPPV, overall high quality

comparative data regarding treatment vs observation such as

RCTs are limited in this subtype of BPPV.58,142,148 Thus,

observation of lateral canal BPPV remains an option for man-

agement. Future RCTs need to be dedicated to the interven-

tional management of lateral canal BPPV.

Evidence Profile

● Aggregate evidence quality: Grade B, based on control

groups from RCTs and observational studies with heter-

ogeneity in follow-up and outcomes measures

● Benefit: symptom resolution in 15 to 85 percent of pa-

tients at 1 month without intervention

● Harm: prolonged symptoms compared with other inter-

ventions that may expose patients to increased risks for

falls or lost days of work

● Cost: indirect costs of delayed resolution compared with

other measures

● Benefit-harm assessment: relative balance of benefits and

harms

● Value judgments: bias of the panel for treatment inter-

vention rather than observation, particularly with respect

to the value of a quicker time to resolution (The panel felt

that older patients and patients with preexisting balance

disorders or high risks for falls may not be suitable for

observation.)

● Role of patient preferences: substantial for shared deci-

sion making

● Exclusions: none

● Policy level: option

Statement 5. Medical Therapy
Clinicians should not routinely treat BPPV with vestib-

ular suppressant medications such as antihistamines or

benzodiazepines. Recommendation against based on ob-

servational studies and a preponderance of benefit over

harm.

Table 8

Symptom resolution rates for observation alone for BPPV*

Reference Resolved n/m % Resolved Sham or pure observation Time to assessment

von Brevern 200711 22/26 84.6 Sham 4 weeks
Sekine 2006142 48/60 80.0 Observation 1 month
Imai 200549 45/70 64.0 Observation 1 month
Simhadri 2003177 3/15 20.0 Observation 4 weeks
Yimtae 2003129 7/20 35.0 Observation 1 month
Sherman 2001131 11/22 50.0 Sham 3 months
Asawavichianginda 2000135 18/22 81.8 Observation 3 months
Steenerson 1996171 17/40 42.5 Observation 3 months
Lynn 1995128 3/15 20.0 Sham 1 month
Blakley 1994176 19/22 86.4 Observation 1 month

*Endpoint: resolution of vertigo symptoms at the time of assessment.
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The symptoms of vertigo due to many different under-

lying etiologies are commonly treated with medications.

Clinicians may prescribe pharmacological management to

either 1) reduce the spinning sensations of vertigo specifi-

cally and/or 2) to reduce the accompanying motion sickness

symptoms. These motion sickness symptoms include a con-

stellation of autonomic or vegetative symptoms such as

nausea, vomiting, and diarrhea, which can accompany the

vertigo. Such pharmacological therapies for vertigo may be

broadly termed vestibular suppressant medications.178,179

Several categories of vestibular suppressant medications

are in common use. Of these, the most commonly used are

benzodiazepines and antihistamines. Benzodiazepines, such

as diazepam and clonazepam, have anxiolytic, sedative,

muscle relaxant, and anticonvulsant properties derived from

potentiating the inhibitory effect of the gamma-amino bu-

tyric acid system. In prolonged dizziness, these medications

can reduce the subjective sensation of spinning, but they

also interfere with central compensation in peripheral ves-

tibular conditions. Antihistamines, on the other hand, ap-

pear to have a suppressive effect on the central emetic

center to relieve the nausea and vomiting associated with

motion sickness. Common examples of antihistamines used

to treat symptoms of vertigo and/or associated motion sick-

ness include meclizine and diphenhydramine. Other medi-

cations that are often used for motion sickness include

promethazine, which is a phenothiazine with antihistamine

properties, and ondansetron, which is a serotonin-5-hy-

droxytryptamine-3 antagonist. Finally, anticholinergic med-

ications such as scopolamine block acetylcholine, which is

a widespread CNS transmitter, and help with motion sick-

ness by reducing neural mismatching.178,179

There is no evidence in the literature to suggest that any

of these vestibular suppressant medications are effective as

a definitive, primary treatment for BPPV, or as a substitute

for repositioning maneuvers.98,178,180-182 Some studies

show a resolution of BPPV over time with medications, but

these studies follow patients for the period of time in which

spontaneous resolution would occur.139,183-185 In one dou-

ble-blind controlled trial by McClure and Willet185 compar-

ing diazepam, lorazepam, and placebo, all groups showed a

gradual decline in symptoms with no additional relief in the

drug treatment arms. In a small study, Itaya et al184 com-

pared PRMs to a medication-alone treatment arm and found

that PRMs had substantially higher treatment responses

(78.6%-93.3% improvement) compared with medication

alone (30.8% improvement) at 2 weeks follow-up. These

data reinforced previous data from Fujino et al182 that also

indicated superiority of vestibular training for BPPV over

medication use alone. A lack of benefit from vestibular

suppressants and their inferiority to PRMs indicate that

clinicians should not substitute pharmacological treatment

of symptoms associated with BPPV in lieu of other more

effective treatment modalities.

Conversely, vestibular suppressant medications have the

potential for significant harm. All of these medications may

produce drowsiness, cognitive deficits, and interference

with driving vehicles or operating machinery.186-190 Medi-

cations used for vestibular suppression, especially psycho-

tropic medications such as benzodiazepines, are a signifi-

cant independent risk factor for falls.191 The risk of falls

increases in patients taking multiple medications and with

the use of medications such as antidepressants.16,192 The

potential for polypharmacy when adding vestibular suppres-

sants further exposes the elderly to additional risk.193 Edu-

cational programs to modify practitioner’s use of such med-

ications can result in a reduction of falls.194

There are other potential harmful side effects of vestibular

suppressants. Benzodiazepines and antihistamines interfere

with central compensation for a vestibular injury.3,195,196 The

use of vestibular suppressants may obscure the findings on

the Dix-Hallpike maneuvers. In addition, there is evidence

of additional potential harm from the antihistamine class of

medications on cognitive functioning,186 and on gastroin-

testinal motility, urinary retention, vision, and dry mouth in

the elderly.197

In summary, vestibular suppressant medications are not

recommended for treatment of BPPV, other than for the

short-term management of vegetative symptoms such as

nausea or vomiting in a severely symptomatic patient. Ex-

amples of potential short-term uses include patients who are

severely symptomatic yet refuse therapy or patients who

become severely symptomatic after a PRM. Antiemetics

may also be considered for prophylaxis for patients who

have previously manifested severe nausea and/or vomiting

with the Dix-Hallpike maneuvers and in whom a PRM is

planned. If prescribed for these very specific indications,

clinicians should also provide counseling that the rates of

cognitive dysfunction, falls, drug interactions, and machin-

ery and driving accidents increase with use of vestibular

suppressants.

Evidence Profile

● Aggregate evidence quality: Grade C, based on observa-

tional and cross-sectional studies

● Benefit: unknown or unclear benefit in patients with

BPPV

● Harm: adverse effects from or medication interactions

with these medications; decreased diagnostic sensitivity

during Dix-Hallpike maneuvers from vestibular suppres-

sion

● Cost: none

● Benefit-harm assessment: preponderance of benefit over

harm

● Value judgments: avoidance of harm from ineffective

treatments

● Role of patient preferences: minimal

● Exclusions: severely symptomatic patients refusing other

treatment options and patients requiring prophylaxis for

CRP

● Policy level: recommendation against
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Statement 6a. Reassessment of Treatment

Response
Clinicians should reassess patients within 1 month after

an initial period of observation or treatment to confirm

symptom resolution. Recommendation based on observa-

tional outcomes studies and expert opinion and a prepon-

derance of benefit over harm.

Patients with BPPV, regardless of initial treatment option

rendered, will have variable responses to therapy.43 The

response to therapy may depend on several factors including

the accuracy of the diagnosis of BPPV, the duration of

symptoms prior to the diagnosis of BPPV, compliance with

prescribed therapy, and other factors.42,120 Patients with

BPPV should be reassessed within a set time interval after

the diagnosis of BPPV for several reasons.

Failure to respond to initial therapy may indicate an

initially erroneous diagnosis of BPPV, and one of the major

goals of reassessment is to ensure the accuracy of diagnosis

of BPPV. As noted, other more serious CNS disorders may

mimic BPPV, and these conditions would not be expected to

respond to traditional therapies prescribed for BPPV. In

cohort studies, the rate of false-positive diagnosis for BPPV

subsequently found to be CNS lesions after failed treatment

(therefore, a highly selected population) with PRM ranges

from 1.1 to 3 percent.120,198 Thus, persistence of symptoms

after initial management requires clinicians to reassess and

reevaluate patients for other etiologies of vertigo. Con-

versely, resolution of BPPV symptoms after initial therapy

such as a PRM would corroborate an accurate diagnosis of

BPPV.

Patients who are initially treated with vestibular rehabil-

itation may fail to resolve symptoms owing to multiple

factors including poor compliance. In addition, patients who

do not respond to initial therapy are likely to remain at risk

for falls, decreased quality of life, and other consequences

of unresolved BPPV. For these reasons, patients whose

symptoms of BPPV fail to resolve should also be identified

and classified as initial treatment failures.

To define a treatment failure in BPPV, the clinician

needs to determine both a failed outcome criterion and an

appropriate time interval for assessment of treatment fail-

ure. Successful treatment outcomes for interventions for

BPPV are traditionally measured in clinical trials by sub-

jective symptom resolution and/or by conversion to a neg-

ative Dix-Hallpike test. Almost all treatment trials for

BPPV report an outcome measure in the form of the pa-

tient’s reported symptoms, typically reported among three

categorical outcomes: complete resolution of symptoms,

improvement, or no improvement/worsening.42 When in-

cluded in meta-analyses, treatment responses are typically

incorporated as “all or none” for the complete resolution of

vertigo.42,139,140

Because effective treatment options are available for

BPPV that typically render patients symptom free (if treat-

ment is successful), it is logical to use complete symptom

resolution as the outcome of choice at the time of reassess-

ment by the clinician. A symptom-based reassessment also

allows clinicians to use clinical judgment as to the most

appropriate modality for follow-up for individual patients,

including telephone communication, electronic communica-

tion, or office based reexamination. This symptom-based

assessment of treatment resolution should be detailed

enough to distinguish patients with truly decreased symp-

toms related to treatment or patients with minimized symp-

toms attributable to positional avoidance (who, in fact, may

not be treatment successes) from those with true symptom

resolution.139

Although conversion to a negative Dix-Hallpike test may

have the advantage of being a more objective reassessment

than patients’ reported symptoms, it also carries the disad-

vantage of requiring a repeat clinical visit on the part of the

patient with associated direct and indirect costs. The Dix-

Hallpike test status is commonly reported in therapeutic

trials of BPPV. Persistent symptoms of BPPV and other

underlying conditions, however, have been reported in the

face of negative Dix-Hallpike testing after therapy, poten-

tially making this a less sensitive reassessment tool.128,199

Conversely, patients may report an absence of symptoms

after therapeutic intervention yet still have a positive Dix-

Hallpike test.43,59,131 “Subclinical BPPV” has been offered

as an explanation for this.43 Because of the potential dis-

cordance between negative Dix-Hallpike conversion and

patients’ reported symptoms after treatment for BPPV, Dix-

Hallpike conversion is not recommended as the primary

reassessment criterion in routine clinical practice but may

still be used as a secondary outcome measure.

There is no widely accepted time interval at which to

assess patients for treatment failure. Therapeutic trials in

BPPV variably report follow-up assessments for treatment

outcomes at 40 hours, 2 weeks, 1 month, and up to 6

months, although the most commonly chosen interval for

follow-up assessment of treatment response is within or at 1

month.42,139,140 Because the natural history of BPPV exhib-

its a relatively consistent spontaneous rate of resolution with

observation alone, a longer time interval between diagnosis

and reassessment would allow patients with true BPPV to

resolve symptoms spontaneously, likely irrespective of

treatment.142

Conversely, the choice of an excessively long time in-

terval between diagnosis and reassessment would also allow

cases of an erroneous BPPV diagnosis to potentially

progress, leading to potential patient harm. In addition,

because recurrence of BPPV may occur as early as 3 months

after initial treatment, further delaying the time interval for

reassessment may erroneously incorporate a recurrent

BPPV syndrome (ie, the initial BPPV responded to treat-

ment with a suitable symptom-free interval thereafter, fol-

lowed by recurrent BPPV) rather than a persistent BPPV

syndrome.38,174

Given that commonly reported rates of spontaneous

complete symptom resolution at the 1-month interval for

BPPV range from 20 to 80 percent at 1 month, reassessment
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at 1 month will also better allow for patients to be recon-

sidered for further interventional treatment to treat unre-

solved BPPV.59,128-130,142,159 Thus, choosing a reassess-

ment time interval of 1 month after diagnosis allows a

relative balance between overly early reassessment (which

would force the unnecessary reassessment of patients who

would likely resolve with additional time) and unduly de-

layed reassessment (which would potentially allow harm

from an unknown missed diagnosis or relegate patients to an

excess time interval of symptomatic suffering from BPPV).

One potential problem with a strict time interval for

reassessment is that patients may not have been exposed to

their initial treatment (vestibular rehabilitation or PRM as

opposed to observation, which may begin immediately after

diagnosis) within 1 month of diagnosis depending on refer-

ral patterns, patient preferences, or waiting lists for specialty

evaluation and treatment. This situation is especially true

when the diagnosing clinician may not be the same as the

treating clinician. Even if a delay occurs between BPPV

diagnosis and completion of the initial treatment, clinicians

should still reassess patients at 1 month but may choose to

reassign a second time interval for reassessment after com-

pletion of the initial treatment option.

Evidence Profile

● Aggregate evidence quality: Grade C, based on studies

with known significant failure rates for an observation

option and lower failure rates for PRM

● Benefit: increased accuracy of diagnosis of BPPV; iden-

tification of patients with persistent symptoms who were

initially treated with observation and may benefit from

vestibular rehabilitation or PRM to hasten symptom res-

olution

● Harm: none

● Cost: cost of reassessment

● Benefit-harm assessment: preponderance of benefit over

harm

● Value judgments: assurance of accuracy of diagnosis and

capture of patients who could benefit from treatment or

re-treatment to improve symptom resolution

● Role of patient preferences: minimal

● Policy level: recommendation

Statement 6b. Evaluation of Treatment
Failure
Clinicians should evaluate patients with BPPV who are

initial treatment failures for persistent BPPV or under-

lying peripheral vestibular or CNS disorders. Recom-

mendation based on observational studies of diagnostic

outcomes in patients with BPPV and a preponderance of

benefit over harm.

Patients with persistent symptoms of vertigo, dizziness,

or unsteadiness at the time of reassessment of the initial

treatment response are classified as treatment failures.

Treatment failures require reevaluation for the following

reasons: 1) Persistent BPPV may be present and responsive

to additional maneuvers; 2) coexisting vestibular conditions

may be present that can be identified and treated; and 3)

serious CNS disorders may simulate BPPV and need to be

identified.28,120,200

Persistent BPPV
Patients with BPPV who initially are treated with observa-

tion may fail to resolve spontaneously and have persistent

BPPV at the time reassessment. Also, on the basis of failure

rates of vestibular rehabilitation or a single-session PRM

ranging from 15 to 50 percent, a significant number of

patients initially managed with vestibular rehabilitation or

PRM will have persistent BPPV at reassessment, which also

indicates a treatment failure.28,42,43,140,159 Reevaluation of a

treatment failure should include obtaining a history of ver-

tigo, determining if the vertigo is provoked by positional

change relative to gravity (ie, lying down in bed, rolling

over, bending down, or tilting the head back), which then

suggests persistent BPPV. As with the original diagnostic

criteria, the Dix-Hallpike test should be repeated to confirm

the diagnosis of BPPV. If the Dix-Hallpike maneuver is still

positive, repeat PRMs can then be performed as a preferred

treatment. The rate of successful treatment of BPPV reaches

90 to 98 percent when additional repositioning maneuvers

are subsequently performed.201,202 Therefore, the PRMs are

the treatment of choice for initial BPPV treatment failures

deemed to be due to persistent BPPV.

A similar approach may be adopted for the reevaluation

of persistent symptoms of vertigo after an initial diagnosis

of lateral canal BPPV. The supine roll test should be re-

peated and, if characteristic nystagmus is elicited, a PRM

appropriate for lateral canal BPPV may be repeated as well.

There are limited data regarding the management of treat-

ment failures after PRM for lateral canal BPPV, because

this condition seems to respond more consistently to

PRM and it also has a higher spontaneous resolution

rate.56,142,148,151 Some studies indicate cure rates of 86 to

100 percent with up to four PRM treatments in lateral canal

BPPV.58,152 Further subanalysis suggests that the apogeop-

tropic variant of lateral canal BPPV may be more refractory

to therapy.5,58

A small percentage of patients initially diagnosed and

treated for lateral canal BPPV or horizontal canal BPPV

may experience a canal switch. In these cases, initial hori-

zontal canal BPPV may transform into posterior canal

BPPV in up to 6 percent of cases.55,56 Similarly, a small

fraction of patients (also approximating 6%) initially pre-

senting with posterior canal BPPV may transition after

treatment to lateral canal BPPV.129,144 A small subset of

patients who do not respond to treatment for posterior canal

and/or lateral canal BPPV may suffer from anterior canal

BPPV, and may need to be evaluated accordingly.18 Finally,

although rare, two semicircular canals may be simulta-

neously involved. The second canal’s involvement may

become evident at the time of reassessment if one of the

involved canals was appropriately treated.120 Thus, reas-

sessment of persistent positional vertigo in BPPV should
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include examination for involvement of other semicircular

canals than originally diagnosed.

Coexisting Vestibular System Dysfunction
A BPPV treatment failure subsequently may be found to be

a case manifesting vertiginous symptoms that are provoked

by head and body movements in general (ie, not primarily

provoked by positional changes relative to gravity); unpro-

voked (ie, spontaneous) episodes of vertigo occurring while

not moving; or in fact, a constant unsteadiness. These spe-

cific findings should be identified by clinicians at the time of

reevaluation; such findings suggest the presence of vestib-

ular system dysfunction associated with or in addition to the

initially treated BPPV. There may be several possible fac-

tors at play when vestibular system dysfunction accompa-

nies BPPV.

In a study by Monobe et al,203 treatment failure of the

PRM was most commonly seen in patients with BPPV

secondary to head trauma or vestibular neuritis. Because

vestibular neuritis and head trauma are both frequently

associated with vestibular dysfunction, the cause of persis-

tent symptoms following treatment of BPPV is likely re-

lated to widespread dysfunction within the vestibular sys-

tem in this setting.204 Because BPPV is more common in

patients with Ménière’s disease and migraine, vestibular

system dysfunction associated with these disorders can lead

to prolonged symptoms of BPPV, greater chance for recur-

rence of BPPV, and increased risk for falls, particularly in

older persons.97,115,117,205-207

In addition, BPPV not associated with any other otolog-

ical or neurological disease can still be associated with an

underlying impaired vestibular function, and these individ-

uals are more likely to have incomplete resolution of symp-

toms even if their Dix-Hallpike testing normalizes with

PRM.118 Finally, transient vestibular dysfunction can also

occur following repositioning maneuvers. Evidence sug-

gests that balance function continues to be affected between

1 to 3 months after repositioning maneuvers, and that some

of these patients may need additional balance therapy (ie,

counseling, vestibular rehabilitation) to prevent falls and

decrease their fear of falling after the vertigo from BPPV

has resolved.36,208-210 Thus, reevaluation of BPPV treat-

ment failures should include a search for these associated

conditions.

When coexisting vestibular system dysfunction is sus-

pected, additional testing should be considered. This testing

may include audiometric testing to screen for Ménière’s

disease and nerve VIII pathology such as acoustic neuroma,

vestibular function testing to detect central and peripheral

vestibular dysfunction, and CNS imaging to detect CNS

pathology. Such subsequent testing will need to be tailored

to the clinical presentation, and clinicians should exercise

their clinical judgment. Vestibular rehabilitation has been

shown to be an effective treatment for vestibular symptoms

due to the potentially persistent vestibular dysfunction as-

sociated with BPPV; this treatment may reduce the risk for

falls.136

CNS Disorders Masquerading as BPPV
Although vertigo of central origin is frequently associated

with neurological symptoms such as gait, speech, and au-

tonomic dysfunction, it is important to recognize that,

rarely, CNS disorders can masquerade as BPPV.211 Many of

these have been previously discussed in the section on

differential diagnosis, but the relative likelihood of their

diagnosis increases in the face of initial treatment failure. In

one study, a CNS disorder that explained BPPV treatment

failure was found in 3 percent of patients.198

Whenever the signs and symptoms of BPPV are atypical

or refractory to treatment, additional history and physical

examination should be obtained to address the possibility of

undiagnosed CNS disease.212 Patients with symptoms con-

sistent with those of BPPV who do not show improvement

or resolution after undergoing the PRM, especially after two

or three attempted maneuvers, or those who describe asso-

ciated auditory or neurological symptoms should be evalu-

ated with a thorough neurological examination, additional

CNS testing, and/or MRI of the brain and posterior fossa to

identify possible intracranial pathological conditions.82,213

Evidence Profile

● Aggregate evidence quality: Grade C, based on case se-

ries of treatment failure and limited retrospective diag-

nostic studies

● Benefit: expedition of effective treatment of patients with

persistent BPPV and associated comorbidities; decrease

in the potential for missed serious medical conditions that

require a different treatment algorithm

● Harm: none

● Cost: costs of reevaluation and the additional testing

● Benefit-harm assessment: preponderance of benefit vs

harm

● Value judgments: comprehensive treatment of not only

BPPV but associated conditions that affect balance and

function; expeditious treatment of cases of persistent

BPPV with a PRM (as more definitive therapy) following

the failure of observation or vestibular rehabilitation

● Role of patient preferences: minimal

● Policy level: recommendation

Statement 7. Education
Clinicians should counsel patients regarding the impact

of BPPV on their safety, the potential for disease recur-

rence, and the importance of follow-up. Recommendation

based on observational studies of diagnostic outcomes and

recurrence in patients with BPPV and a preponderance of

benefit over harm.

Although BPPV generally responds well to treatment,

there is a significant rate of BPPV recurrence after initial

resolution or clinical cure. Most trials of BPPV maintain

limited follow-up, rarely beyond 3 months. In the few trials

of BPPV with longer-term follow-up, the rate of recurrent

BPPV (ie, BPPV symptoms manifesting again after a symp-

tom-free period) is reported to be 5 to 13.5 percent at
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6-month follow-up.33,145 At 1 year after treatment, the rate

of recurrence has been reported at a slightly higher rate of

10 to 18 percent.143,214 The recurrence rate continues to

increase and may be as high as 37 to 50 percent at 5 years

by Kaplan-Meier estimation.38,214 Overall the recurrence

rate of BPPV may be estimated at 15 percent per year.38

Patients with BPPV after trauma are likely to demonstrate

an even higher recurrence rate of their BPPV.97

Thus, clinicians should be aware of the recurrence risk of

BPPV and should counsel patients accordingly. Counseling

will likely have several benefits, which include earlier rec-

ognition by patients of recurrent BPPV, allowing earlier

return for PRM or vestibular rehabilitation. Also, counsel-

ing regarding recurrence will offset the potential anxiety

patients may feel when BPPV recurs and allow them to

make corresponding adjustments in their daily routine to

minimize the impact of BPPV symptomatology.

As with any balance or vestibular disorder, patients with

BPPV should be counseled regarding the potential that

BPPV may place them at greater risk for falls.215 This risk

may apply particularly to patients with preexisting balance

disorders or vestibular deficits and a separate onset of

BPPV. The propensity for falling may actually be a signif-

icant motivating factor for patients to be referred for eval-

uation of underlying BPPV.16 The risk of falls and fear of

falls are significant considerations in the management of the

elderly who suffer from chronic dizziness.216 In a study of

120 elderly patients with chronic vestibular disorders, 36.7

percent carried the diagnosis of BPPV. Fifty-three percent

of subjects had fallen at least once in the past year, and 29.2

percent had recurrent falls.216 Other authors have confirmed

a relatively high rate of BPPV and associated falling ten-

dencies in the elderly.15,217

Practically speaking, clinicians should counsel patients

and their families regarding the risk of falls associated with

BPPV. This information is particularly important for the

elderly and frail who may be more susceptible to serious

injury as a result of falling. Such counseling could include

assessment of home safety, activity restrictions, and the

need for home supervision until BPPV is resolved.90 Pa-

tients may be particularly vulnerable in the time interval

between initial diagnosis of BPPV and definitive treatment

when they are referred to another clinician for PRM or

vestibular rehabilitation. Counseling should therefore occur

at the time of initial diagnosis. The costs of such counseling

are anticipated to be minimal and will enhance patient and

public safety while avoiding potential posttraumatic se-

quelae.

Finally, patients should be counseled regarding the im-

portance of follow-up after diagnosis of BPPV. Patients

initially treated with observation should be counseled that,

if BPPV fails to resolve spontaneously, effective therapies

such as the PRM may then be undertaken. Also, patients

should be educated about atypical symptoms (subjective

hearing loss, gait disturbance, non-positional vertigo, nau-

sea, vomiting, etc.) whose occurrence or persistence after

resolution of the primary symptoms of BPPV warrant fur-

ther clinical evaluation.120 As noted, such symptoms, par-

ticularly when unmasked by the resolution of BPPV may

indicate an underlying vestibular or CNS disorder. Clini-

cians may also educate patients with refractory BPPV or

repeatedly recurrent BPPV that in select cases a surgical

remedy (“canal plugging procedure” or singular neurec-

tomy) may be considered.7,218

Evidence Profile

● Aggregate evidence quality: Grade C, based on observa-

tional and cross-sectional studies of recurrence and fall

risk

● Benefit: increased awareness of fall risk, potentially de-

creasing injuries related to falls; increased patient aware-

ness of BPPV recurrence, allowing prompt intervention

● Harm: none

● Cost: none

● Benefit-harm assessment: preponderance of benefit over

harm

● Value judgments: inadequate data to elaborate recom-

mendations for patients with BPPV with regard to driving

vehicles

● Role of patient preferences: none

● Policy level: recommendation

Implementation Considerations
The complete guideline is published as a supplement to

Otolaryngology–Head and Neck Surgery, which will facil-

itate reference and distribution. An executive summary

highlighting key recommendations from the guideline will

be published to facilitate information dissemination. Por-

tions of the guideline will be presented at various clinical

meetings including a planned presentation in the workshop

series of the American College of Physicians annual meet-

ing. Existing brochures and publications by the AAO-HNS

Foundation will be updated to reflect the guideline recom-

mendations. Members of the panel will be representing the

guideline at their specialty societies, and executive summa-

ries to be copublished in the primary care and physical

therapy literature are anticipated.

Because the guideline presents recommendations for an

office-based diagnosis of BPPV based on positional maneu-

vers, an anticipated barrier to implementation is clinician

unfamiliarity with the Dix-Hallpike maneuver and with the

supine roll test. In addition to the descriptive and diagram-

matic representations of the diagnostic tests, readers will be

provided with Web-based video links that illustrate perfor-

mance of these maneuvers, as well as video representations

of the expected diagnostic nystagmus findings, especially in

the case of lateral canal BPPV. These media aids may also

be assisted by a laminated teaching card that describes the

maneuvers. It will be important to incorporate guideline

recommendations into the development of point-of-care de-

cision support tools to encourage point-of-service adherence
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to the guidelines, and to facilitate rapid clinical decision

making in a busy office environment.

Another barrier to implementation of this guideline is

potential clinician or patient preference for the ordering of

diagnostic tests to evaluate vertigo. Because the differential

diagnosis of vertigo may be vast and at times complex,

clinicians may feel obligated to order diagnostic testing

such as CNS imaging or vestibular testing to rule out other

causes of vertigo, even when diagnostic criteria for BPPV

are met. In addition, patients may expect imaging or addi-

tional testing because they perceive that such testing is

required or a safer course of action in the routine manage-

ment of vertigo. Informational pamphlets for patients that

explain their diagnosis and provide realistic expectations

with regard to the natural history of BPPV may ease this

difficulty. Specialty clinicians will likely exhibit a natural

tendency for ordering additional diagnostic testing owing to

a variety of factors. Clinician and patient education regard-

ing outcome expectations and counseling on proper fol-

low-up may offset these issues. Physician and patient edu-

cation, either Web-based or published results of large trials

on diagnostic outcomes for BPPV, will also help offset

these tendencies.

With respect to treatment with PRMs, several barriers

may need to be overcome. First, many clinicians are likely

to be unfamiliar with the CRP or other treatment maneuvers.

In a busy clinical setting, diagnosing physicians may be

unable or unwilling to take additional time to treat BPPV at

the same time the diagnosis is made. Because of a paucity

of data in the primary care setting (only one RCT that failed

to demonstrate effectiveness of the CRP), convincing pri-

mary care physicians to use the CRP as an initial treatment

modality may be difficult. In such cases, increasing famil-

iarity with CRP or additional training of clinicians such as

audiologists, physical therapists, and other providers may

facilitate patients’ access to CRP. Training courses on per-

formance of the CRP offered at societal meetings will also

help overcome this barrier.

Finally, patients may seek what are perceived to be

simpler solutions such as medication therapy for BPPV.

Given that medication therapy has not been shown effective

in the treatment of BPPV, clinicians will need to educate

patients that these medications offer more harm than benefit.

Additional education of patients will be required in the form

of handouts or brochures that inform patients of the risks

associated with symptomatic BPPV, including risks for

falls, recurrence of BPPV, and treatment options. Algo-

rithms for fall assessment and home safety assessment will

allow clinicians to stratify patients as to these risks.87

RESEARCH NEEDS

As determined by the panel’s review of the literature, as-

sessment of current clinical practices, and determination of

evidence gaps, research needs were determined as follows:

1) Conduct prospective epidemiological studies of the in-

cidence, prevalence, and burden of untreated BPPV

among older adults.

2) Conduct prospective diagnostic cohort studies to deter-

mine the sensitivity, specificity, and predictive values

for the Dix-Hallpike maneuvers in the diagnosis of

posterior canal BPPV. Such studies should also deter-

mine the latency duration and duration of subjective

vertigo and objective nystagmus with the maneuver.

Diagnostic cohort studies should be extended to non-

specialist environments including the primary care and

emergency department settings.

3) Conduct prospective diagnostic cohort studies to deter-

mine the sensitivity, specificity, and predictive values

for the supine roll test for lateral canal BPPV. Diag-

nostic cohort study should be extended to nonspecialty

environments including the primary care and emer-

gency department settings.

4) Conduct diagnostic and cost-effectiveness studies to

identify which subsets of patients, according to specific

history or physical examination findings, should be

submitted for additional vestibular testing and/or radio-

graphic imaging in the setting of presumed BPPV.

5) Conduct diagnostic and cost-effectiveness studies eval-

uating the utility and costs of audiometry in the diag-

nostic evaluation of BPPV.

6) Determine whether education and application of clini-

cal diagnostic criteria for BPPV will change physician

behavior in terms of anticipated decreases in ordering

of diagnostic tests.

7) Define the natural history of untreated posterior canal

BPPV and lateral canal BPPV to determine proper

endpoints for clinical trials and follow-up assessments.

8) Determine the optimal number of CRPs and the time

interval between performances of CRP for patients with

posterior canal BPPV.

9) Conduct RCTs of CRP for posterior canal BPPV with

emphasis on 1) larger sample sizes, 2) (faster) time to

resolution of symptoms with CRP rather than resolu-

tion of symptoms at a set endpoint in time, 3) trials in

the primary care and/or emergency department settings,

and 4) outcomes such as quality of life, return to work,

reduced fall risk.

10) Conduct RCTs of PRMs for lateral canal BPPV to

determine the effectiveness of proposed treatments.

Time to resolution rather than resolution at a fixed

endpoint should also be emphasized.

11) Conduct RCTs comparing PRMs to vestibular rehabil-

itation including comparisons among different vestib-

ular rehabilitation options.

12) Conduct cost-effectiveness studies for the potential ad-

vantages of earlier intervention based on earlier diag-

nosis and earlier symptom resolution with expedient

PRMs for BPPV. Both direct health care and global

economic costs require assessment.

S75Bhattacharyya et al Clinical practice guideline: Benign paroxysmal . . .

ATTACHMENT 1



13) Conduct extended cohort studies with longer follow-up to

determine if measures such as self-performance of CRP or

longitudinal vestibular rehabilitation decrease recurrence

rates for BPPV or complications from BPPV such as falls.

14) Conduct studies on the functional impact of BPPV as

they relate to home safety, work safety and absences,

and driving risks.

15) Conduct epidemiological studies on the rates of falls

with BPPV as an underlying cause/diagnosis.

16) Develop and validate a disease-specific quality-of-life

measure for BPPV to assess treatment outcomes.

DISCLAIMER

As medical knowledge expands and technology advances,

clinical indicators and guidelines are promoted as condi-

tional and provisional proposals of what is recommended

under specific conditions, but they are not absolute. Guide-

lines are not mandates and do not and should not purport to

be a legal standard of care. The responsible physician, in

light of all the circumstances presented by the individual

patient, must determine the appropriate treatment. Adher-

ence to these guidelines will not ensure successful patient

outcomes in every situation. The American Academy of

Otolaryngology—Head and Neck Surgery (AAO-HNS),

Inc. emphasizes that these clinical guidelines should not be

deemed to include all proper treatment decisions or methods

of care, or to exclude other treatment decisions or methods

of care reasonably directed to obtaining the same results.
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