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Vestibular rehabilitation therapy (VRT) mainly comprises physical therapies that encourage head, eye, and truncal movements, accelerating
the recovery of patients with acute peripheral labyrinthine dysfunction. VRT aims to improve vestibular hypofunction by reinforcing
vestibulo-ocular, vestibulospinal, and vestibulocollic reflexes. An asymmetry in peripheral vestibular inputs from the pair of membranous
labyrinths to the central nervous system frequently results from vestibular lithiasis, causing benign paroxysmal positional vertigo (BPPV). The
article discusses the pathophysiology, subtypes, and diagnostic oculomotor patterns generated during positional tests in each subtype of BPPV.
Accurate identification of the pathophysiology (canalolithiasis versus cupulolithiasis) as well as the involved semicircular canal (localization
and lateralization) is crucial for the unerring VRT of BPPV by physical therapies and/or repositioning maneuvers. The article elaborates the
currently known variants of BPPV, the anatomico-physiological correlation between otoconial location and oculomotor patterns generated
during the diagnostic positional tests in terms of the direction, latency, and duration of the elicited positional nystagmus [Figures 1 and
2; Table 2]. A detailed description of the treatment of different BPPV subtypes with repositioning maneuvers and/or physical therapy is

given [Figures 3-8; Table 3].
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INTRODUCTION

Many of the commonly occurring peripheral vestibular lesions
are known to have a benign etiology, and a self-limiting
course due to central compensation, which is accomplished
mainly by the cerebellum, vestibular nuclear complex,
visual-proprioceptive interactions, and motor efference.!!!
The sensory conflicts resulting from peripheral vestibular
pathology are repaired by the active neuronal changes in
the cerebellum and brainstem.”! The composite signals thus
generated with these structures after a peripheral vestibular
loss are used to estimate the body motion and stabilize eye
and body movements. Poor compensation and acquisition of
maladaptive postural control strategies occasionally occur even
in the absence of an ongoing vestibular lesion, highlighting the
need for initiating the vestibular rehabilitation at an appropriate
time.!!

Cawthorne and Cooksey were the first to innovate the
exercises (that now bear their name) to treat patients with
labyrinthine damage resulting from surgery or head injury, and
they can be aptly termed as the earliest vestibular rehabilitation
therapy (VRT), which have stood the test of time.**! These
exercises, which were designed to encourage head, eye,
and truncal movements, accelerated the patient’s recovery
by reinforcing the vestibulo-ocular, vestibulospinal, and
vestibulocollic reflexes. The VRT can be categorized into two
main types: (1) physical therapy for vestibular hypofunction

and (2) physical therapy and canalith repositioning maneuvers
for the benign paroxysmal positional vertigo (BPPV). This
paper focuses on physical therapy and therapeutic maneuvers
for the correction of BPPV.

BPPV is a mechanical disorder of the membranous labyrinth
and is the most common cause of vertigo worldwide. It results
from vestibular lithiasis, which exists in two forms.

A. Canalolithiasis: It is a condition in which the degenerative
otoconial debris gets parted from the utricular matrix and
imprudently enters one of the three semicircular canals,
namely, posterior, horizontal, and anterior in that order of
frequency.t!

B. Cupulolithiasis: It is the condition where the otoconial
debris inappropriately annexes to the cupula, making it
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heavy and gravity sensitive.l Cupulolithiasis occurs in two
forms, with the otoconial debris getting attached to either
canal (Cup-C) or utricular (Cup-U) side of the cupula.””

The major symptom of BPPV is severe rotatory vertigo
provoked by changes in the position of the head relative to
gravity. Situations during which attacks typically occur include
lying recumbent, getting up from supine to sitting, taking
lateral recumbent positions, inclining forward (e.g., to pick up
an object from the floor), and tilting the head up (e.g., keeping
an object on the top shelf). The attendant autonomic symptoms
like nausea, vomiting, and diaphoresis are more common in
the horizontal semicircular canal benign paroxysmal positional
vertigo (HSC-BPPV).[¥} The head motion normally moves
endolymph in the pertinent semicircular canal, bending the
cupula to produce the nerve impulse in the vestibular nerve:
the latter apprizes the brain (via the vestibulo-ocular reflex)
in which plane and at what angle the head has moved. Brain
reflexively generates corrective eye movements equal in
angle but in the opposite direction so that the point of fixation
invariably falls on the fovea centralis. If otoconial particles
inappropriately go into any of the semicircular canals, they
continue to drag endolymph for a few seconds (maximum 30
s in canalolithiasis and longer in cupulolithiasis'”’) even after
the head movement has stopped, thus causing a sudden severe
asymmetry in the resting vestibular tone and a paroxysm of
short-lived severe vertigo. By a similar mechanism, the sudden
severe asymmetry of the resting vestibular tone results from a
cupula, the adhering mass of the otoconial debris on which has
rendered it abnormally heavy and gravity-sensitive, resulting
in positionally triggered vertigo.

Table 1 shows the relative frequency of all patients diagnosed
with BPPV at any specialty clinic.!'] Owing to its distinct
anatomy, which assists the sequestered degenerative otoconial
debris to gravitate into the canal, the posterior semicircular
canal BPPV (PSC-BPPV) is the most preponderant subtype.
The relatively higher disposition of the anterior semicircular
canal (ASC) within the bony labyrinth restrains the upward
movement of the otoconial debris as well as enables

self-clearance of any debris through its non-ampullary
arm, which inadvertently enters it. For these reasons, the
anterior semicircular canal BPPV (ASC-BPPV) is the least
prevalent variant of the disorder.’!! In the upright position,
the horizontal semicircular canal (HSC) inclines 30-degrees
posteriorly relative to the horizontal plane, its cupular barrier
is at a relatively rostral location, and it becomes vertical in the
supine position. On that account, any free-floating debris’ that
enters the HSC leaves the canal through the utricular exit in
its non-ampullary long posterior arm during lateral recumbent
positions. The spontaneous remission of HSC-BPPV reported
in a few studies is possibly responsible for its modest
frequency.'>%

Classification of BPPV
BPPV can be classified as under —

Monocanalicular
1. Posterior semicircular canal BPPV (PSC-BPPV)

A. Geotropic variant (geo-PSC-BPPV)
I. Otoconia free-floating in the ampullary arm in the
juxtacupular location.
II. Otoconia adherent to the cupula (heavy cupula).
B. Apogeotropic (apo-PSC-BPPV) — due to free-floating
otoconia in the non-ampullary arm.
2. Horizontal semicircular canal BPPV (HSC-BPPV)

A. Geotropic variant (geo-HSC-BPPV) — due to
free-floating otoconia in the long non-ampullary
posterior arm (long posterior arm horizontal semicircular
canalolithiasis).

B. Apogeotropic variant (apo-HSC-BPPV)

I. Free-floating otoconia in the short ampullary anterior
arm of the HSC (short anterior arm horizontal
semicircular canalolithiasis).

II. Cupulolithiasis (heavy cupula)

a. Otoconial debris adherent to canal side of
cupula (Cup-C variant).

b. Otoconial debris adherent to utricular side of
cupula (Cup-U variant).

Table 1: Relative frequencies of the different BPPV subtypes presenting to a specialty clinic

Authors No. of patients PSC-BPPV HSC-BPPV ASC-BPPY Multiple canals
De la Meilleure ez al.,!'" 1996 287 78.05 percent 16.38 percent - 5.57 percent
Honrubia et al.,') 1999 292 85.62 percent 5.14 percent 1.37 percent 7.87 percent
Macias et al.,''* 2000 259 93.02 percent 1.94 percent - 5.04 percent
Korres et al.,*'' 2002 122 90.16 percent 8.2 percent 1.64 percent -
Sakaida et al.,l' 2003 50 56 percent 38 percent 6 percent
Imai et al.,l'>1 2005 108 64.82 percent 33.33 percent - 1.85 percent
Nakayama & Epley JM.,['® 2005 833 66.39 percent 10.08 percent 2.28 percent 21.25 percent
Cakir et al.,'" 2006 169 85.21 percent 11.83 percent 1.18 percent 1.78 percent
Moon et al.,'8 2006 1692 60.9 percent 31.9 percent 2.2 percent 5.0 percent
Jackson et al.,'"! 2007 260 66.9 percent 11.9 percent 21.2 percent -
Chung et al.,*” 2009 589 61.8 percent 35.3 percent 2.9 percent -

PSC-BPPV — Posterior semicircular canal benign paroxysmal positional vertigo HSC-BPPV — Horizontal semicircular canal benign paroxysmal positional
vertigo ASC-BPPV — Anterior semicircular canal benign paroxysmal positional vertigo
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3. Anterior semicircular canal BPPV (ASC-BPPYV)
— ASC-BPPV is due to canalolithiasis, as per the consensus
statement of the committee for the classification of vestibular
disorders of the Barany Society.”®! The otoconial debris in
the ampullary arm of ASC results in positional downbeating
nystagmus during the provocative positional tests. The
cupulolithiasis of the ASC and the non-ampullary arm ASC
canalolithiasis are not convincingly known to exist.

Multicanalicular

1. Single-canal bilateral involving the same semicircular
canal in either of the labyrinths.

2.  Multicanal unilateral involving at least two different
semicircular canals (posterior, lateral, or anterior) in one
of the labyrinths.

3.  Multicanal bilateral involving two or more different
semicircular canals in both labyrinths.

Diagnosis

The clinical features of the BPPV are summed up in the

introduction section of the article and it is impossible to localize

and lateralize the involved semicircular canal solitarily based

on symptoms. Two additional salient considerations about

BPPV symptoms are

1. Vertigo in the HSC-BPPV appears during the lateral
movements of the patient’s head in the supine position and
is uncommon during extension or flexion of the neck.®

2. A striking sense of continuous dizziness, rather than
rotatory vertigo, still amplifying with the changes in
the position of the head relative to gravity but, overall,
continuous is the hallmark of apo-PSC-BPPV.*4

The experiments of Julius Ewald (1855-1921) in pigeons
framed the three laws that bear his name, and these are essential
for understanding the pathophysiology of the diagnostic
positional tests, namely, Dix-Hallpike test (DHT), supine
roll test (SRT), and straight head-hanging test (SHHT) which
produce the diagnostic oculomotor patterns for localizing
and lateralizing the semicircular canals affected by the
vestibular lithiasis.*’! Ewald (1892) cannulated each of the
three semicircular canals and applied negative and positive
pressures to observe the intensity and direction of the generated
nystagmus. The two main investigative findings of Ewald’s
experiments are:

1. The generated nystagmus is always directed parallel to
the plane of the stimulated canal (Ewald’s first law).

2. The generated nystagmus is stronger when the endolymph
moves toward the ampulla (ampullopetal) in the case
of the HSC (Ewald’s second law), and away from the
ampulla (ampullofugal) in case of vertical semicircular
canals (PSC and ASC) (Ewald’s third law). With this
knowledge framework of the physiology of semicircular
canals, the positional tests are discussed below.

Dix-Hallpike test (DHT)2e!

The positional nystagmus generated during DHT is invariably
directed parallel to the plane of the stimulated canal as per
the Ewald’s first law. Lowering the 45-degrees inclined

head in the yaw plane to a 20-degree head-hanging position
during the Dix-Hallpike positioning aligns the PSC with
the sagittal plane and places its ampullary end to the rostral
most position. As a result, there is an ampullofugal shift of
the otoconial debris in the ampullary arm of the PSC, leading
to an excitatory cupular deflection (Ewald’s third law) and
this generates the oculomotor patterns characterized by an
upbeating ipsitorsional positional nystagmus. For carrying out
DHT, position the patient in long-sitting on the examination
table, such that the distance between his bottoms and the head
end of the examination table allows his head to hang during
the test. Hold the patient’s head with both hands and incline
45-degrees to one side (e.g., left) in the yaw plane. After
that, position him supine such that his 45-degree left inclined
head extends 20-degree on the support of the therapist’s

hands representing the left Dix-Hallpike position [Figure 1].

Maintain the left Dix-Hallpike positioning for at least 60 s

or until the elicited nystagmus lasts. A similar sequence of

positioning is done in the right head-hanging position if it
elicits no nystagmus on the initially tested side. Deciphering

DHT results as under —

1. An upbeating ipsitorsional positional nystagmus
suggests the most prevalent geotropic subtype of the
PSC-BPPV (geo-PSC-BPPV). The lateralization is to
the side toward which the torsional component of the
elicited upbeating positional nystagmus is directed in
the 20-degrees head-hanging position during the DHT.
https://youtu.be/MBsbJeYRF7s

2. A downbeating torsional nystagmus suggests either
ASC-BPPV or the apo-PSC-BPPV. The direction of
the torsional component, which is often too small or
inconspicuous, suggests lateralization of the ASC-BPPV.
DHT in the ASC-BPPV evokes positional downbeating
nystagmus in the head-hanging position to either side and
in the deep or enhanced straight head-hanging positions.
The positional downbeating nystagmus of apo-PSC-BPPV
is not typically crescendo-decrescendo, often lasts
longer, and is contratorsional. Nonetheless, initially,

<

Q

Figure 1: Dix-Hallpike test (DHT) involves moving the patient from
a long-sitting position on the examination table with the head turned
45-degrees to one side (leftin the figure) to the 20-degree below horizontal
head-hanging supine position. An upbeating or downbeating nystagmus
with a torsional component indicates PSC-BPPV and ASC-BPPYV,
respectively. The direction of torsion is toward the involved side
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not infrequently it is almost impossible to differentiate
between an ASC-BPPV and apo-PSC-BPPV based on
findings of the DHT alone. https://youtu.be/Ubwsqx9J75c.

Supine roll test (Head Yaw Test or Pagnini-McClure
Maneuver)!?!
Place a pillow of about 4-inch thickness at the head end of
the examination table and position the patient in long-sitting.
In succession, position the patient supine flexing the head
30-degrees as the occiput lands on the pillow. Roll the patient’s
head laterally from neutral to one side while the patient is
supine. After waiting for any nystagmus or vertigo to subside,
perform the test on the opposite side [Figure 2]. The positive
test elicits horizontal positional nystagmus, which may be —
A. Geotropic: which connotes that the quick component
of the nystagmus is directed toward the lowermost ear.
The geotropic positional nystagmus is elicited on the
lateral head roll to either side and is attributed to the long
posterior non-ampullary arm horizontal semicircular
canalolithiasis. The side to which the lateral head roll
elicits stronger geotropic nystagmus is the affected
side as per the Ewald’s second law. https://youtu.be/-
gp7Dol6_jk
B. Apogeotropic: be interpreted as meaning that the quick
component of the nystagmus is directed away from the
lowermost ear. The apogeotropic positional nystagmus
is elicited on the lateral head roll to either side and is
attributed to the short anterior ampullary arm horizontal
semicircular canalolithiasis or cupulolithiasis. The side to
which the lateral head roll elicits the weaker apogeotropic
nystagmus is the affected side as per the Ewald’s second
law. https://youtu.be/t 1e7LGcCXQ

The geotropic variant of HSC-BPPV (geo-HSC-BPPV),
has the otoconial debris free-floating in the long posterior
non-ampullary arm of the HSC, and an ipsilesional lateral
head roll in the yaw-axis, during SRT, produces an excitatory
hydrodynamic drag of the endolymph toward the ampulla.
This very reason in the variant, during SRT, elicits stronger
geotropic nystagmus to the side of the lesion than to the
opposite side [Figure 3a and b] (https://youtu.be/-gp7Dol6_jk).

Figure 2: Supine roll test: From long-sitting on the examination table,
shift the patient supine with the head landing on 4-inch-thick pillow and
anteflexing it 30-degrees. In the horizontal canal BPPV, lateral head roll
to either side elicits geotropic (in long posterior arm canalolithiasis) or
apogeotropic (in short anterior arm canalolithiasis and cupulolithiasis)
horizontal positional nystagmus

In the apogeotropic variant of HSC-BPPV (apo-HSC-BPPV),
in which the otoconial debris is either free-floating in the
short anterior ampullary arm of the HSC or is adherent to the
cupula, thus making it heavier, the excitatory hydrodynamic
drag of the endolymph toward the ampulla occurs when there
is contralesional lateral head roll in the yaw axis during SRT.
For this reason, in the aqpo-HSC-BPPV during the SRT, stronger
apogeotropic nystagmus is elicited when the head is yawed
to the contralesional side [Figure 3a and c] (https://youtu.be/
vovmGAJaRDs).

The duration of the positional nystagmus is up to 1 min in
the canalolithiasis and more than 1 min in the cupulolithiasis.
The HSC-BPPV caused by short anterior ampullary arm
canalolithiasis presents with apogeotropic positional nystagmus
that may last longer than 1 min. However, if the SRT elicits
persistent apogeotropic positional nystagmus lasting > 1 min
and there are no changes in the direction of nystagmus even
after repetitive head roll tests, it is explicable by the horizontal
canal cupulolithiasis either on canal-side (Cup-C) or on the
utricular-side (Cup-U)® https://youtu.be/glT9HtAwaFc

Straight head-hanging test(’!

To conduct the SHHT, position the patient in long-sitting on
the examination table such that the distance of the patient’s
bottom from the head end of the table allows the head to hang
during supine positioning. Hold the patient’s head firmly and
position supine neutral with the head 30-degrees or maximally
extended (beyond the short edge of the examination table).
Hold the patient in the enhanced straight head-hanging
position until positional nystagmus appears and lasts, or at
least 60 s, if it does not elicit positional nystagmus. Instruct

-
>
9

Flgure 3: Ewald’s second law: Ampullopetal cupular deflection eliciting
a stronger positional nystagmus on ipsilateral head roll (compared
to contralateral head roll) in the right long posterior arm horizontal
semicircular canalolithiasis (geotropic variant; column B and 2" and
31 rows); and for the same reason, a contralateral head roll does so in
cupulolithiasis and the right short anterior arm horizontal semicircular
canalolithiasis (apogeotropic variant; column C and 3 and 2™ rows)

Cupula—,

Utricle—|
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the patient to keep eyes open, even when experiencing vertigo
in the head-hanging position to observe the pattern of induced
positional nystagmus. A straight head-hanging test is positive
if elicits a downbeating nystagmus with or without a torsional
component. https://youtu.be/Ubwsqx9J75c.

Table 2 summarizes the currently known variants of BPPV,
the anatomico-physiological correlation between otoconial
location and oculomotor patterns generated by the diagnostic
positional tests in terms of the direction, latency, and duration
of the elicited positional nystagmus. Column 7 of Table 2
shows the YouTube links to access the videos of the oculomotor
patterns of the generated nystagmi during the positional tests
in different variants of BPPV. Because the management of
BPPV solitarily depends on the repositioning maneuvers and/or
physical therapy, it is imperative to localize as well as lateralize
the involved semicircular canal by meticulous execution of the
provocative positional tests and observing the patterns of the
elicited positional nystagmus thereon.

Management

The treatment of BPPV with drugs is neither indicated nor
successful. In selected patients who develop severe nausea
and/or vomiting during repositioning maneuvers and/or
physical therapy, oral promethazine is given. Once there
is accurate lateralization of the side and localization of the
involved canal, it is treated with an appropriate repositioning
maneuver and/or physical therapy. Generally, canalolithiasis
is more yielding to treatment with repositioning maneuvers
compared to cupulolithiasis. It is essential to review the
patient at short intervals at least twice, at 1 h, and 24 h
after the repositioning maneuver and/or physical therapy.
Improvement is assessed in terms of elimination of the

positional nystagmus and the associated vertigo. The treatment
of different BPPV variants with repositioning maneuvers and/
or physical therapy is summarized in Table 3. Figures 4 to
8 are schematic representations of the different maneuvers
used to treat the common variants of BPPV. Column 4 of
Table 3 shows YouTube links to access videos of therapeutic
repositioning maneuvers and/or physical therapy. After the
repositioning maneuver, otoconial debris occasionally refluxes
into a canal different from the one originally affected. This
phenomenon is known as canal-switch and occurs in 6—-8% of
patients.[?8-3 The appearance of a different oculomotor pattern
on a verifying positional test than the one initially observed,
after the patient has been subjected to a seemingly successful
repositioning maneuver, is a harbinger of canal-switch. Patients
undergoing canal-switch require treatment according to the
protocol of the canal involved with the switch phenomenon.
The appearance of persistent spontaneous nystagmus following
a repositioning maneuver in HSC-BPPV may result from
jamming of the otoconia within a canal or between the cupula
and the adjacent ampulla wall. Canal jam results in partial or
complete obstruction within the canal, resulting in spontaneous
nystagmus that persists irrespective of a change in head
position.B! Physicians involved in the physical treatment of
patients with BPPV should be aware of these two potential
complications of physical therapy, namely the canal-switch
and canal jam.

Multicanal BPPV

The otoconia within the semicircular canals comprises calcite
crystals (in canalolithiasis and cupulolithiasis) composed of
calcium carbonate derived as broken-off fragments from the
degenerative utricular macula. Usually, BPPV affects only
one semicircular canal, and the monocanalicular posterior

Table 2: Synopsis of otoconial location, diagnostic positional test, elicited nystagmus characteristics, and YouTube links

in different BPPV subtypes

BPPV variant Otoconial locationin  Positional  Nystagmus direction Nystagmus Nystagmus  YouTube link
upright position test latency duration

geo-PSC-BPPV Juxta-cupular in the DHT Upbeating and ipsitorsional Brief latency <1 min https://youtu.be/
ampullary arm of PSC (rarely up to 40 s) MBsbJeYRF7s

apo-PSC-BPPV Non-ampullary arm of ~ DHT and Downbeating and No latency >2 min https://youtu.be/
PSC near common crus ~ SHHT contratorsional Ubwsqx9J75¢

PSC-BPPV Adherent to cupula of Half-DHT*  Upbeating and ipsitorsional Brief or no latency >1 min -

cupulolithiasis PSC

ASC-BPPV Juxta-cupular in DHT and Downbeating and ipsitorsional;  Brief or no latency <1 min https://youtu.be/_
ampullary arm of ASC SHHT torsion often too little or absent  (rarely up to 30 s) f87tHMFuVI

Long posterior-arm  Long posterior-arm of SRT
HSC-canalolithiasis HSC

Short anterior arm Short anterior arm of SRT

HSC-canalolithiasis HSC

HSC cupulolithiasis ~ Adherent to cupula of SRT
HSC (Cup-C or Cup-U)

Horizontal geotropic
Horizontal apogeotropic

Horizontal apogeotropic

Brief or no latency <1 min (rarely

up to 2 min)

https://youtu.
be/-gp7Dol6_jk

Brief or no latency <1 min https://youtu.be/
vovmGAJaRDs

Brief or no latency >1 min https://youtu.be/
¢IT9HtAwaFc

* The patient’s head is turned 45° toward the side to be tested: the patient is then inclined 60° backwards to one side, instead of 110° so that the cupula

of PSC is earth horizontal. Rolling the head 180° to the other side (release position) should reveal a less intense nystagmus beating in the opposite
direction, due to ampullopetal deflection of the cupula. Abbreviations: PSC-BPPV — Posterior semicircular canal benign paroxysmal positional vertigo;
HSC-BPPV — Horizontal semicircular canal benign paroxysmal positional vertigo; ASC-BPPV — Anterior semicircular canal benign paroxysmal positional
vertigo; geo — Geotropic; apo — Apogeotropic; Cup-C — Cupulolithiasis canal side; Cup-U — Cupulolithiasis utricular side; DHT — Dix-Hallpike test;

SHHT - Straight head-hanging test; SRT — Supine roll test
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Table 3: Synopsis of BPPV variants, otoconial location, therapeutic repositioning maneuvers and/or physical therapy, and

YouTube links

BPPV variant Otoconial location in

upright position physical therapy

Therapeutic repositioning maneuver and/or

YouTube link

geo-PSC-BPPV Juxta-cupular in the

ampullary arm of PSC
apo-PSC-BPPV Non-ampullary arm of

PSC near common crus

PSC-BPPV Adherent to cupula of
cupulolithiasis PSC
ASC-BPPV Juxta-cupular in Yacovino maneuver™! [Figure 8]

ampullary arm of ASC

Long posterior-arm
HSC-canalolithiasis

Long non-ampullary
posterior-arm of HSC

Short anterior arm
HSC-canalolithiasis

HSC cupulolithiasis

Short ampullary
anterior-arm of HSC

Adherent to cupula of
HSC (Cup-C or Cup-U)

Epley maneuver?®® [Figure 4]
Demi Semont maneuver?!
Epley maneuver® [Figure 4] (more sessions

required compared to geo-PSC-BPPVE?)

Gufoni maneuver® [Figure 6], Lempert’s
360-degrees Barbecue Roll maneuvert*>3!
[Figure 5], forced prolonged positioning (FPPE7381)

Appiani maneuver®! [Figure 7]

Head-shaking maneuver (HSM),*”! Cupulolith
repositioning maneuver!*!J

https://youtu.be/JSWRvT453M8
https://youtu.be/cPOmsx68nfl
https://youtu.be/JSWRvT453M8
https://youtu.be/frQ98anQTtk
https://youtu.be/u_ WNOpsxG30 (Gufoni
Maneuver)
https://youtu.be/ZEG-rKEYnZw (Lempert’s
360-degrees Barbecue Roll Maneuver)

https://youtu.be/EUW4GVhIPdI

https://youtu.be/pOKOOFAqtul (HSM)

Figure 4: Epley maneuver (for left PSC-BPPV): From long-sitting on the
examination table, with the head rotated 45-degrees to left, the patient
is positioned to 20-degree head-hanging position for a minute. After
this, two sequent positionings each of a minute duration are carried out
inclining the head 90-degrees to right and the right lateral recumbent
with nose down towards the horizon. Thereafter the patient is uprighted
to short-sitting position

semicircular canalolithiasis is by far the most frequently
encountered variant.['?!l The vestibular rehabilitation of
patients having multicanal BPPV requires special considerations
regarding the chronological sequencing of treatment with
repositioning maneuvers. The multicanalicular BPPV is
unilateral in two-thirds of the cases, bilateral in the other
one-third of the cases and roughly 80-90% of these patients
have simultaneous involvement of posterior and horizontal
semicircular canals of the same or opposite side.l***! In the
most common variant of unilateral multicanalicular vestibular

lithiasis of posterior and horizontal semicircular canals,
possibly the otoconia enter both the canals simultaneously. In
the second most frequent variant of bilateral multicanalicular
vestibular lithiasis of posterior and horizontal semicircular
canals, it is reasonable to think that the PSC-BPPV develops
first on one side; this probably alters the habitual sleeping
position of the sufferer to the unaffected lateral recumbent
that sequentially leads to contralateral horizontal semicircular
canalolithiasis.

The chronological sequencing of treatment with repositioning
maneuvers and/or physical therapy, for the multicanalicular
BPPV depends on the severity of symptoms attributed to the
involved semicircular canal. As the horizontal semicircular
canal is more frequently associated with autonomic
symptoms like, nausea, vomiting, and diaphoresis,® in cases
of multicanalicular canalolithiasis involving posterior and
horizontal semicircular canals, a reasonable strategy would
be to treat the horizontal semicircular canalolithiasis first and
posterior semicircular canalolithiasis subsequently. It may
take the spatial orientation of the involved semicircular canals
into consideration for deciding the preferential sequencing for
the treatment with repositioning maneuver and/or physical
therapy. The posterior semicircular canal slopes inferiorly and
has its cupular barrier at a relatively more dependent end; any
otoconial debris that sequestrates in the ampullary arm of the
posterior semicircular canal is liable to remain trapped for a
long time. The cupular barrier of the horizontal semicircular
canal is relatively higher in a location and this allows the
free-floating debris to drift back to the utricle under the effect
of gravity. It is, for this reason, some may prefer to treat
posterior semicircular canalolithiasis first, considering this to
be the reservoir of otoconia.

In the multicanal BPPV, it is imperative to perform all three
positional tests, namely, DHT, SRT, and SHHT. The positioning
may need to be repeated several times to unveil multiple
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nystagmi, each with different localizing and lateralizing
values. The clinicians involved in the care of multicanalicular

kb

3
l@l

4

. Q2

Figure 5: Lempert’s 360-degrees Barbecue Roll Maneuver for right
long posterior arm horizontal semicircular canalolithiasis: comprises
sequent rolling of the patient and/or his head and maintaining each of the
five positions for 30 seconds from right lateral recumbent, supine with
nose pointing upwards, left lateral recumbent, supine with nose pointing
downwards and right lateral recumbent, and after this patient is uprighted
to short sitting position

vestibular lithiasis need to realize that the pattern of
nystagmus elicited during positioning in the positional test
by stimulation of more than one semicircular canal is the net
effect of force vectors generated by the otoconial movement
in the concurrently affected semicircular canals.[*! If the
repositioning maneuver cannot clear the semicircular canal, an
alternative maneuver may need to be executed. A developing
country like India requires clinicians involved in the care
of patients with multicanalicular vestibular lithiasis to well
verse all back-up maneuvers for clearing each of the three
semicircular canals.

CONCLUSIONS

Successful treatment of BPPV with repositioning maneuvers
and physical therapy has been one of the greatest conquests
in the field of otoneurology. This has been possible due to
several factors like in vivo demonstration of otoconia in the
SCC, the application of physical laws to precisely lateralize
as well as localize the otoconial debris within the SCC, and
conceptualizing the movement of otoconia in the SCC during
head movements in the physical models of the labyrinth
to develop specific canal clearing maneuvers. A trained
vestibular physician’s role in medical fraternity is to obviate
the unnecessary and often expensive neuroimaging studies
which patients of BPPV often undergo due to ignorance
of physicians at large to identify and treat this truly benign
peripheral vestibular disorder by repositioning maneuvers
and physical therapy.

Copyrights information

The educational videos in the YouTube links mentioned
in column 7 of the Table 2 and column 4 of the Table 3
are protected by the copyrights of the author. The author
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Figure 6: Gufoni maneuver for the left long posterior arm horizontal semicircular canalolithiasis: From short-sitting on examination table (a) the patient
is positioned to right lateral recumbent for a minute; (b) after which the head is inclined downwards 45-degrees in yaw axis; and (c) maintained for
2 min. After this, the patient is uprighted to short-sitting position (d). The lower row (a, b, ¢, and d) depicts the movement of otoconial debris
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APPIANI MANEUVER FOR LEFT ANTERIOR ARM
HORIZONTAL SEMICIRCULAR CANALOLITHIASIS

POSSIBLE OUTCOMES

-

Sitting with Briskly to Head inclined

left lateral
recumbent

legs hanging
down

upwards 45'
in yaw axis

CURE AFTER APPIANI MANEUVER

i

(OTOCONIA SHIFT TO POSTERIOR ARM

Figure 7: Appiani maneuver for the left anterior arm horizontal semicircular canalolithiasis: From short-sitting on examination table (a) patient is
positioned to left lateral recumbent for a minute; (b) after which head is inclined upwards 45-degrees in yaw axis; and (c) maintained for 2 min. After
this, patient is uprighted to short-sitting position (d). The end result is either a direct cure (d-1) or transformation to left long posterior arm horizontal

semicircular canalolithiasis (d-2)
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Figure 8: Yakovino maneuver: comprises four sequent steps of
each 30 seconds duration of shifting patient from long-sitting on the
examination table (1) to more than 30-degree head-hanging position; (2)
flexing the head 30-degrees or more relative to horizon chin-to-chest
position; and (3) finally uprighting to long-sitting position (4)

has obtained the permission of the persons displayed in
these educational videos. However, other than educational
purposes in a limited audience, the reproduction of these

videos on social media would be illegal and liable for civil
prosecution.
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