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Diagnostic Criteria of Benign Paroxysmal Positional Vertigo
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Benign paroxysmal positional vertigo (BPPV) is the mos common cause of peripheral vertigo. The pathophysiology of BPPV is canalolithiasis
which includes free-floating otoconial debris within the endolymph of a semicircular canal, or cupulolithiasis comprising otoconial debris
adherent to the cupula. The posterior and/or lateral semicircular canals are often affected in BPPV. It is characterized by a brief episode of
rotatory vertigo associated with positional and/or positioning nystagmus, which is elicited by specific head positions or changes in head position
relative to gravity. In the case of the posterior canal type of BPPV, torsional nystagmus is induced by the Dix-Hallpike test. In patients of lateral
canal type of BPPV, horizontal geotropic or apogeotropic nystagmus is induced by the supine roll test. The observation of positional and/or
positioning nystagmus is needed for the diagnosis of BPPV. The treatment of BPPV includes canalith repositioning procedure (CRP). By series
of head position changes, the CRP moves the otoconial debris from the involved semicircular canal to the utricle. This review article presents
operational diagnostic criteria for BPPV, formulated by the Committee for Classification of Vestibular Disorders of the Barany Society. This
classification reflects the current knowledge of the clinical aspect and pathophysiology of BPPV. These diagnostic criteria will be helpful for

the understanding of the disease and will lead to further development in the management of BPPV.
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INTRODUCTION

Benign paroxysmal positional vertigo (BPPV) is the most
common cause of vertigo in routine clinical practice.l'! BPPV
is an otoconial disorder that causes an episodic vestibular
syndrome of short duration, generally under a minute.!?! This
episodic vestibular syndrome is characterized by Nystagmus
triggered by the abnormal stimulation caused by otoconia in
the semi-circular canal affected.’! In the majority of cases,
BPPV is characterized by brief attacks of rotatory vertigo
with torsional positioning nystagmus, which are elicited by
changes in the head position relative to gravity.! The diagnosis
of BPPV is supported if the changes in head position with
respect to gravity-induced symptoms and elicit the patterns
characteristic of BPPV. These symptoms are usually found
when the patient goes to bed, turns in their bed, or bends their
head down.'! As many physicians are not familiar with the
precise anatomical relationships of the semicircular canals in
the skull, it will be a challenge to interpret the different types
of positional nystagmus and perform the correct maneuvers.!
Sometimes, BPPV involves multiple semicircular canals in
one ear or is bilateral, making it difficult to find types of
nystagmus and choose the best treatment. The diagnostic
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criteria of BPPV described here are part of the international
classification of vestibular disorders (ICVD)-an endeavor
for the classification of vestibular disorders steered by the
Committee for Classification of Vestibular Disorders of the
Barany Society.

MEeTHODS OF LITERATURE SEARCH

Multiple systematic methods were used to find current research
publications on diagnostic criteria of benign paroxysmal
positional. We started by searching the Scopus, PubMed,
Medline, and Google Scholar databases online. A search
strategy using Preferred Reporting Items for Systematic
Reviews and Meta-Analysis guidelines was developed. This
search strategy recognized the abstracts of published articles,
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while other research articles were discovered manually from
the citations. Randomized controlled studies, observational
studies, comparative studies, case series, and case reports
were evaluated for eligibility. There were a total number
of 58 articles (20 case reports; 16 cases series; 22 original
articles) [Figure 1]. This article focuses only on the details of
diagnostic criteria of BPPV. This review article describes the
epidemiology, history, pathophysiology, and diagnostic criteria
of BPPV. This analysis provides a better understanding of
BPPV and its diagnostic criteria. It will also serve as a catalyst
for further study of the diagnosis of BPPV and the development
of newer criteria for the better management of BPPV.

EPiDEMIOLOGY

BPPV is the most common vestibular disorder, with a
reported prevalence between 10.7 and 64.0 cases per 100,000
population and a lifetime prevalence of 2.4%.5 The prevalence
of idiopathic BPPV is more among elderly persons and
females, with peak onset between 50 and 60 years of age and
female-to-male ratio of 2:1-3:1.! The cumulative incidence
of BPPV in the general population during their lifetime is
approximately 10%.[ The recurrences of BPPV occur in
approximately 50% of patients.[”” Although BPPV is usually
self-limiting, it affects the personal and socioeconomic
condition of the patients. BPPV often arises from the posterior
semicircular canal, which is the most gravity-dependent canal;
this variety of BPPV accounts for 60%-90% of all cases.®!
However, the proportion of BPPV patients that involves the
lateral semicircular canal may have been underestimated, as
involvement in this canal is more chance to remit spontaneously
than involvement in the posterior semicircular canal.’”! Rarely,
BPPV involves the anterior semicircular canal, due to its
uppermost position in the labyrinth where otolith debris is
unlikely to be trapped.©>!¥

HisTory

Robert Barany first documented positional vertigo in 1921.0'
The term BPPV was coined by Dix and Hallpike in 1952.1'2
Dix and Hallpike also reported that BPPV was caused due to
lesion of the otolith organ.I'” In a postmortem examination
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Figure 1: Flow chart showing methods of literature search

of the temporal bones, Schuknecht then reasoned that
otoconia coming from the otolithic membrane settled on
the cupula (cupulolithiasis) and that the cupula responds
to gravity.'31 Hall et al. later on documented that otoconial
debris floats freely within the endolymph of the semicircular
canal (canalolithiasis).[" McClure first reported a lateral
canal type of BPPV in 1985, in which a lateral semicircular
canal was involved.”) The Barany Society’s ICVD established
the diagnostic criteria for BPPV. These diagnostic criteria
need to define the different clinical types of the disease as
per characteristics of the nystagmus seen during positional
tests. The classification determines two diagnostic types
such as established positional syndromes (very common and
documented in many studies) and controversial and emerging
syndromes (less common and with fewer published studies).

PATHOPHYSIOLOGY

As per the accepted theory, BPPV is usually caused by the
dislodgement of the otoconia from the otolith macula beds
and is trapped in a semicircular canal.l'’] The gravity result
in their movement of them after changes of head position
in the plane of the affected semicircular canal.l'! The
inappropriate flow of the endolymph deflects the cupula
and modulates the activity of the vestibular afferents of
the affected semicircular canal, resulting in the attacks of
positional vertigo and nystagmus (canalolithiasis).['! Less
popular, BPPV can occur due to otoconia that are attached to
the cupula of a semicircular canal and render it sensitive to
gravity (cupulolithiasis).' (paroxysmal positional) BPPV is
not accompanied by cochlear manifestations (hearing loss and
tinnitus) and headache including migraine.!®

ExaminaTion For DiagNOSIS OF BENIGN PAROXYSMAL
PosiionAL VERTIGO

Positional and/or positioning nystagmus is usually observed
with Frenzel’s glasses or glasses equipped with an infrared
charge-coupled device camera.l'” The characteristics of
evoked nystagmus such as direction, amplitude, frequency, and
torsional/vertical/horizontal components of the nystagmus are
examined.?” The latency that elapses before the appearance of
the nystagmus and changes in the intensity of the nystagmus
thereafter is also evaluated. In case, patients suffer from the
cervical vertebral disease, the positional and/or positioning
nystagmus test is avoided. This test must be canceled when the
patient feels neck pain, sensory disturbance, and disturbance
of consciousness. The positional test is done in a supine
position and the head is rotated to the right ear down or left
ear down position. The positional nystagmus test is called
the supine roll test, which is helpful for the diagnosis of the
lateral canal type of BPPV.?!I The Dix-Hallpike test is useful
for the diagnosis of the posterior canal type of BPPV. In the
case of the right posterior canal type of BPPV, right torsional
nystagmus (the upper pole of the eye rotates to the right side)
is induced by the right Dix-Hallpike test. The nystagmus
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usually contains an additional vertical (upward) component.
The nystagmus appears with short latency, lasts for less than
aminute, and typically increases followed by a decrease in its
intensity. In the majority of patients with the posterior canal
type of BPPV, the transient torsional nystagmus with latency
is induced by canalolithiasis inside the posterior semicircular
canal.??l Few patients of posterior canal type of BPPV show
persistent torsional type nystagmus without any latency, the
pathophysiology which is thought to be cupulolithiasis in the
posterior canal.[*¥] The Dix-Hallpike test is the gold standard
test where the patient sits on the bed and turns the head 45°
toward the side that is to be evaluated.!! Then, the patient is
put into the supine position, extending his/her head about
15°-20° below the horizontal; this causes movement on the
plane of the corresponding posterior canal which enables
ampullofugal displacement of the canalith. In the case of the
right-sided Dix-Hallpike test, the right posterior semicircular
canal is mobilized, and nystagmus is triggered with an up
beating vertical and counterclockwise torsional component.
The nystagmus is disconjugate (as it corresponds to the
stimulation of the vertical canals), the same side eye shows
the torsional component more markedly, and the contralateral
eye the vertical component.

DiaGNosIs

The complete diagnosis of BPPV includes the specification
of the affected semicircular canal(s) and the pathophysiology
such as canalolithiasis or cupulolithiasis. The exact diagnosis
of BPPV needs diagnostic positional maneuvers that lead to
the observation of canal-specific positional nystagmus. The
clinical features such as latency, direction, time course, and
duration of the positional nystagmus are important parts of
getting the diagnosis. Imaging the brain or ear is not essential
in typical cases of BPPV.?* The positional testing includes
provocation of vertigo and nystagmus where different
maneuvers test different semicircular canals. A canal-specific
response is elicited when a rotation of the head in the plane
of a semicircular canal induces positional nystagmus of
the maximum intensity (in terms of slow-phase velocity).
In contrast to central positional nystagmus, the positional
nystagmus in BPPV always beats in the plane of the affected
semicircular canal and the expected direction for canal
excitation or inhabitation.

DirrerenTIAL DinGNOSIS

The differential diagnosis of BPPV is central positional
vertigo due to vestibular migraine and structural brainstem
and cerebellar lesions, particularly in the vicinity of the fourth
ventricle.”?®! The diseases of central nervous diseases can be
excluded by proper neurological evaluation, but a few cases
may pose challenges to clinicians for diagnosis.?”’ Magnetic
resonance of imaging is usually advised when the symptoms
or signs of concurrent cerebellar or brainstem dysfunction are
present, or when positional vertigo and nystagmus are seen
with atypical features or fail to resolve with repeated positional

maneuvers.?*? The otological disorders which may mimic
BPPV include Meniere’s disease, acute unilateral vestibular
syndrome (labyrinthitis, neuritis), superior semi-circular canal
dehiscence, dilated vestibular aqueduct, and perilymphatic
fistula.[-3%

DiagnosTic CRITERIA

Canalolithiasis of posterior canal benign paroxysmal
positional vertigo

The diagnostic criteria of posterior canal-BPPV (pc-BPPV)
include: (a) The recurrent attacks of positional vertigo or
positional dizziness are provoked by lying down or turning
over in the supine position. The intensity of vertigo decreases or
disappears after repeated head positioning.*" (b) The duration
of vertigo is <1 min; (c) The vertigo is not associated with
any cochlear symptoms such as hearing impairment, tinnitus,
or aural fullness; (d) The nystagmus is elicited after a latency
of one or few seconds by the Dix-Hallpike maneuver or
side-lying maneuver (Semont’s maneuver). The nystagmus is
a combination of torsional nystagmus with the upper pole of
the eyes beating toward the lower ear combined with vertical
nystagmus beating upward (toward the forehead) classically
lasting for <1 min.®? (¢) There is no attributable to other
disorders.

Canalolithiasis of the horizontal canal benign paroxysmal
positional vertigo

There are two acknowledged types of horizontal
canal-BPPV (hc-BPPV), canalithiasis, and cupulolithiasis,
although the former is a more common variety.** There are
again two subvariants of canalithiasis, based on whether the
particles are in the posterior or anterior arm of the canal.’¥]
The diagnostic criteria of hc-BPPV include: (a) Attacks of
rotatory vertigo or dizziness are occurred by changes in the
head position relative to gravity. Recurrent attacks of positional
vertigo or positional dizziness induced by lying down or
turning over in the supine position; (b) Vertigo appears with
short latency and The duration of vertigo attacks is <1 min
followed by a decrease in its intensity; (c) The intensity
of vertigo decreases after repeated head positioning; (d)
Positional nystagmus elicited after a brief latency or no
latency by the supine roll test and beats horizontally toward
the undermost ear with head turned to either side (geotropic
direction-changing nystagmus) and lasting for <1 min; (e) The
vertigo is not associated with any cochlear symptoms such as
hearing loss, tinnitus, or ear fullness; (f) Not attributable to
another disorder.*™ One of the problems with the horizontal
semicircular canal is that the diagnostic tests act on both sides
of horizontal semicircular canals at the same time, making it
difficult to determine the involved side, which is needed for
planning the treatment.*® Pagnini-McClure or roll test is a
provocation test for the horizontal semicircular canal and it is
performed with the patient in a supine position. It is ideally
done with their head bent 30° so that the plane of the two
horizontal semicircular canals is vertical.
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Canalolithiasis of the anterior canal benign paroxysmal
positional vertigo

The anterior canal is the least commonly affected (3%
BPPV).B7 Canalolithiasis of the anterior semicircular canal is
uncommon compared to posterior and horizontal semicircular
canal variants. This may be due to the anatomical orientation of
the anterior canal, which allows the particle to leave the canal
simply after lying down and sitting up again. The diagnostic
criteria of the anterior canal-BPPV include: (a) Recurrent
episodes of positional vertigo or positional dizziness induced
by lying down or turning over in the supine position; (b)
Duration of attacks is <1 min; (c) Positional nystagmus is
elicited immediately or after a latency of one or few seconds
by the Dix-Hallpike test (in one or both sides) or in a supine
straight head-hanging position, beating predominantly
vertically downward and lasting for <1 min.P’®

Cupulolithiasis of the posterior canal benign paroxysmal
positional vertigo-cupulolithiasis

The diagnostic criteria of the pc-BPPV-cupulolithiasis
include: (a) Recurrent episodes of positional vertigo or
positional dizziness provoked by lying down or turning over
in the supine position; (b) Positional nystagmus elicited after
a brief or no latency by a half Dix-Hallpike test, beating
torsionally with the upper pole of the eye to the lower ear and
vertically upward (to the forehead) and lasting for more than
1 min; (¢) No attributable to another disorder.*”

Cupulolithiasis of the horizontal canal-benign paroxysmal
positional vertigo-cupulolithiasis

The diagnostic criteria of hc-BPPV-cupulolithiasis include: (a)
Attacks of rotatory vertigo or dizziness are induced by specific
head positions. Recurrent episodes of positional vertigo or
positional dizziness provoked by lying down or turning over
in the supine position; (b) Positional nystagmus is detected
after a brief latency or no latency by supine roll test, beating
horizontally toward the uppermost ear with the head turned to
either side (apogeotropic direction changing nystagmus) and
lasting for more than 1 min; (c) The vertigo is not associated
with any cochlear symptoms such as hearing loss, tinnitus, or
ear fullness; (d) No attributable to another disorder.*”!

Lithiasis of multiple semicircular canals-benign
paroxysmal positional vertigo

This is included in the Barany Society as an emerging
diagnosis.!"” It might be underdiagnosed and more common in
cases of posttraumatic BPPV. The most frequently described
combination is of the posterior and horizontal canals of a
labyrinth, although any combination would be possible.!"”!
The diagnostic criteria of multiple semicircular canals-BPPV
include (a) Recurrent episodes of positional vertigo or positional
dizziness provoked by lying down or turning over in the supine
position; (b) The duration of the attack is <1 min; (c¢) The
positional nystagmus is compatible with canalolithiasis of more
than one semicircular canal during the Dix-Hallpike test and
the supine roll test; (d) Not attributable to another disorder.?>#!

CONCLUSION

BPPV is the commonest episodic inner or vestibular ear
disorder. It is due to the displacement of otoconia that dislodge
from the utricular otolithic membrane and shift toward the
semicircular canal. The intensity, frequency, and duration of
the symptoms in the case of BPPV depend on the affected
semicircular canals and sites of the otolithic debris. Clinical
findings such as latency, reversibility, crescendo, transience,
and fatigability are usually present in BPPV which support
the diagnosis. A diagnosis of BPPV is often made through
clinical history along with diagnostic maneuvers. BPPV is
often amenable to in-office repositioning techniques.
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