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Abstract:

Background: Benign paroxysmal positional vertigo (BPPV) is a condition characterized by sudden, brief epi-
sodes of spinning dizziness triggered by specific head movements. It is the most common inner ear disorder
causing dizziness. To study the epidemiology of BPPV, its clinical presentation and treatment, a prospective
study was conducted at a tertiary care hospital in a rural setting of Andhra Pradesh in India.

Aims and Objectives: To determine the incidence of BPPV among vertigo patients, to examine the age and sex
distribution of BPPV cases, to identify secondary causes of BPPV and their prevalence. In the study necessary
investigations were performed based on the incidence of different types of canal BPPV; an evaluation of their
treatment and its outcomes of various particle repositioning maneuvers (PRM) for BPPV were studied in detail.
Methods: A total of 78 patients visited the vertigo clinic between October 2023 and September 2024. All the
patients were labeled as suffering from BPPV at the time of commencement of study. Elicitation of demograph-
ic details, clinical examination and investigations were carried out. These patients were treated with appropriate
particle repositioning maneuvers (PRM). They were followed up for an average of 6 months, and the results
were analyzed.

Results: BPPV accounted for 26/78 (33.45%) of all vertigo patients. It was the commonest cause in the study.
The most common age group affected was 45 to 55 years age. Gender predominantly affected was males 50/78
(64.10%). Definite cause was not demonstrable in 64 (82.05%) patients. Secondary causes producing vertigo in
the study were: 06/78 (07.69%) patients with Meniere’s disease, 05/78 (06.41%) patients with vestibular mi-
graine, 02/78 (02.56%) with Labyrinthitis and 01/78 (01.28%) with postural Hypotension. In 57/78 (73.07%)
patients posterior semicircular canal was affected, in 11/78 (14.10%) patients the lateral semicircular canal and
in 10/78 (12.82%) patients the anterior canal was involved. A success rate of 96% was achieved with particle
repositioning maneuvers, with 75% of patients requiring only one maneuver and 15% needing a second.
Conclusion: BPPV is the most prevalent cause of peripheral vertigo. BPPV accounted for 82.05% of all vertigo
cases. The cause was idiopathic, while secondary causes included vestibular migraine, Meniere’s disease, laby-
rinthitis, and orthostatic hypotension. Secondary BPPV cases were typically recurrent, more resistant to particle
repositioning maneuvers (PRMs), and take longer to treat. A success rate was observed in 75/78 (96.15%) pa-
tients who underwent particle repositioning maneuvers.

Keywords: Benign paroxysmal positional vertigo (BPPV), Dix-Hallpike maneuver, Particle repositioning
maneuver (PRM), Epley’s maneuver.
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Introduction

BPPV (Benign Paroxysmal Positional Vertigo) is deposit on the cupula of the canal (cupulolithiasis).
the most common peripheral vestibular disorder. [2] This condition causes sudden, brief episodes of
[1] It occurs when free-floating particles enter the true spinning sensations triggered by specific head
semicircular canal (canalothiasis) or when particles movements, such as standing up from bed, extend-
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ing the neck to drink from a bottle, or bending
down to pick something up. [3] While all three
semicircular canals can be affected, the posterior
canal is most commonly involved, followed by the
lateral canal, with the anterior canal being the least
affected. [4] Diagnosis is typically made through
provocative tests, including the Dix-Hallpike test
for the posterior canal, the supine roll test for the
lateral canal, and the deep head hanging test for the
anterior canal. [5] Most patients respond well to
particle repositioning maneuvers (PRM). [6] Com-
mon PRMs include the Epley maneuver for poste-
rior canal BPPV, the barbecue maneuver for lateral
canal BPPV, and the Yacovino maneuver for ante-
rior canal BPPV. [7]

In rare cases, when posterior canal BPPV recurs
despite conservative treatment, surgical options
such as singular neurectomy or plugging of the
posterior semicircular canal may be considered. [8]
To fully understand BPPV, it's essential to grasp
the anatomy, physiology, and pathophysiology of
the vestibular system. [9] The vestibular system
consists of five key structures: two otolith organs
(the utricle and saccule) that detect linear accelera-
tion, and three semicircular canals that detect angu-
lar acceleration. Each semicircular canal contains a
structure called the crura, which ends in an en-
larged area known as the ampulla. [10]

This structure contains endolymph, a fluid that
plays a role in detecting movement. Within the
ampulla, there is the cupula, a gelatinous mass with
the same density as the endolymph. At the base of
the cupula are hair cells that are crucial for detect-
ing movement. [11] When there is angular move-
ment in the plane of a semicircular canal, the inertia
of the fluid causes the endolymph to move in the
opposite direction. This movement shifts the cupu-
la, which in turn bends the cilia of the hair cells
located at the base of the cupula. [11] This bending
can lead to either excitation or inhibition of the hair
cells, depending on the direction of the ciliary
movement and which semicircular canal is being
stimulated. For the posterior and superior canals, a
deflection of the cupula away from the utricle
(utriculofugal) causes excitation, while a deflection
towards the utricle (utriculopetal) results in inhibi-
tion. The reverse is true for the lateral canals. [11]

Pathophysiology

BPPV results from two primary mechanisms:
canalithiasis and cupulolithiasis. Canalithiasis re-
fers to the presence of free-floating particles in the
semicircular canal. These particles are degenerated
otoconia, which are composed of proteins like
0Oc90 and otolin, and are bound with calcium car-
bonate. These particles have a crystalline structure
and are triangular in cross-section. [4] The degen-
eration of otoconia can be caused by factors such as
aging, ototoxicity, trauma, and other conditions. [5]
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The theory of canalithiasis was first proposed by
Hall, Ruby, and McClure in 1979 and has since
been recognized as the primary cause of all sub-
types of BPPV. [6] In 1992, Parnes and McClure
provided further evidence for this theory during
posterior canal occlusion surgery, where they used
microphotography to capture free-floating otoconia
particles within the endolymph of the posterior
canal. [7] It's important to note that the cupula is
impermeable, acting as a barrier that prevents these
particles from moving into the cupula itself. The
non-ampullated ends of the semicircular canals—
such as the crus-commune end and the non-
ampullated end of the lateral canal—serve as the
primary entry and exit points for particles. [8]
When considering the orientation of the semicircu-
lar canals, it's clear that particles can more easily
reach the posterior canal due to its gravitational
pull. On the other hand, the superior canal is less
likely to be affected because of its antigravity ori-
entation, making it harder for particles to enter.The
term cupulolithiasis refers to the deposition of par-
ticles onto the cupula. This theory was first pro-
posed by Schuknecht in 1968 and is thought to play
a more prominent role in lateral canal BPPV. [9]

Methods

This study was a prospective study was conducted
at a tertiary General Hospital in a rural setting of
Andhra Pradesh from October 01% 2023 to
September 30™ 2024. Spanning a period of 12
months with a mean follow-up duration of 6
months. A total of 78 patients presented to the
vertigo clinic. After comprehensive history taking,
clinical examination, and otological assessments,
including the Dix-Hallpike test, supine roll-over
test, and deep head hanging test.

Inclusion Criteria: Patients aged between 25 and
65 years were included. Patients of both the
genders were included. Patients with complaints of
rotator vertigo were included. Patients with history
of vomiting were included. Patients with no
previous treatment were included. Patients with no
history of ear discharge were included.

Exclusion Criteria: Patients aged below 25 years
and above 65 years were excluded. Patients with
history of ear surgery, neck surgery were excluded.
Patients with ankylosing spondylitis were
excluded.78 patients were attending the ENT
department with complaints of vertigo out of whom
26/78 (33.45%) were diagnosed with BPPV.

That meant that BPPV accounted for a large
proportion of vertigo patients. All patients were
subjected to vestibular function tests like positional
tests, Positioning tests, head shaking test,
Romberg’s test, walking in a straight line, walking
in curved line and unterberger’s test.
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Dix-Hallpike Test:

1. Patients were positioned seated on the exami-
nation table, ensuring their shoulders are level
with the edge of the table when they lie back.

2. The test was begun with the ear that is least
suspected of being affected.

3. Patient’s head was rotated 45° toward the test
ear by holding both sides of the patient’s head.

4. Patients were instructed to focus their eyes on
a fixed point directly in front of them and to
keep their eyes open throughout the test.

5. Then the patients were moved quickly from a
sitting to a supine position, ensuring that their
head is tilted 30° off the edge of the table.

6. Observed for nystagmus and vertigo symptoms
in this position for 30 seconds.

7. After 30 seconds, the patient was returned to
an upright position and observed for nystag-
mus and vertigo symptoms for another 30 sec-
onds.

8. The entire maneuver was repeated with the
patient’s head turned 45° toward the opposite
side after waiting a few minutes.

When Typical Nystagmus in Right Posterior
Canal BPPV: In the head-down position, an up-
beating, torsional nystagmus toward the right side
was observed, beginning after a few seconds of
latency and stopping after a few seconds. When the
patient was returned to an upright position, a milder
down-beating torsional nystagmus toward the right
side was noted.

Supine Roll Test: The patient was moved from a
sitting to a supine position with the head turned 90°
to one side and flexed about 20° forward, supported
by a pillow under the head. Once in the supine
position, the eyes were observed for about 30
seconds. The head was then rotated to the midline
for 30 seconds, and finally, rotated 90° to the
opposite side. Horizontal nystagmus was observed,
with the direction of the nystagmus typically being
towards the opposite side of head rotation. In
lateral canal BPPV, geotropic nystagmus (jerking
downward) was more common than ageotropic
nystagmus (jerking upward). The side with more
intense horizontal nystagmus was considered the
affected side.

Deep Head Hanging Test: The patient was moved
from a sitting to a supine position with the head
hanging 30° off the edge of the table. In cases of
anterior canal BPPV, this position typically
produces a vertical downbeat nystagmus with a
torsional component toward the affected side when
the patient was looking straight ahead.

Epley’s Maneuver: Once BPPV was confirmed
through the Dix-Hallpike test, the patient was first
positioned sitting (Position 1) and then moved to a
supine position with the head tilted 30°
downwards, supported by a pillow under the
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shoulders, and the head rotated toward the affected
side (e.g., left side), (Position 2). The patient
remains in this position for one minute or until the
nystagmus stops. Next, the head was rotated 90° to
the opposite side (e.g., right side), and the patient
stays in this position for another minute (Position
3). Then, the patient was assisted in rotating the
entire body towards the right so that their nose
points toward the floor (Position 4) and they remain
there for one minute. Finally, the patient is brought
back to the sitting position (Position 1). The Dix-
Hallpike maneuver was then repeated, and
normally, no torsional nystagmus was observed,
indicating that BPPV has resolved. If torsional
nystagmus persists, the Epley’s maneuver was
repeated once more. The patient was advised to
sleep on the opposite side with their head slightly
elevated and to avoid provocative positions for at
least two weeks.

Barbecue Maneuver: After confirming the
diagnosis, the patient was placed in a supine
position with their head rotated toward the affected
side. The patient begins by sitting (Position 1) for
one minute, and then the head was rotated 90° to
the opposite side (Position 2). Following that, the
patient was instructed to rotate their head an addi-
tional 90° to the right (Position 3). Next, the patient
was asked to lie on their belly, with their chin
touching their chest (Position 4), and maintain this
position for one minute. After that, the patient was
rotated 90° to the right side (Position 5) and asked
to stay in this position for another minute (Position
3). Finally, the patient was returned to an upright
sitting position (Position 6).

Yacovino Maneuver: After confirming the diag-
nosis using the deep head hanging test, the patient
was moved from a sitting position (Position 1) to a
supine position with the head tilted 30° downwards
(Position 2) and maintained for 30 seconds. Next,
the patient's neck was flexed so that their chin
touches their chest (Position 3) and held for another
30 seconds. The patient was then returned to the
sitting position (Position 4).

Results

In this study of 78 patients with vertigo presenta-
tion there was a male-to-female ratio of 1.56:1.
There were 50 males and 28 female patients in the
study. Among the 26/78 (33.45%) BPPV patients
18/26 were males and 08/26 were females with a
male to female ratio of 1.44:1. The mean age was
42.15+2.34 years. The age group between 45 and
55 years was commonly affected with 34/78
(43.58%) of the entire study group. The mean BMI
was 31.35 Kg/m?. The socio economic status, Edu-
cational status, professions practiced and the risk
factors were not statistically significant as contribu-
tors to the vertigo in the subjects of the stud as the
p value was more than 0.05. (Table 1).
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Table 1: Showing the Demographic data of the subjects in the study (n-78)

Observation Number Percentage P value
Age

25t0 35 Yrs 08 10.25 0.126
35t045 Yrs 14 17.94

45t0 55 Yrs 34 43.58

55t0 65 Yrs 22 28.20

Gender 0.317
Male 50 64.10

Female 28 35.89

BMI- Mean value 31.35 -- -
Socio-economic status

Low 10 12.82 0.132
Middle 35 44.87

High 33 42.30

Educational status

Below Inter 27 34.61 0.315
Above Inter 51 65.38

Profession

Manual 19 24.35 0.127
Office work 31 39.74

Unemployed 28 35.89

Risk Factors

Hypertension 10 12.82 0.276
Diabetes 07 08.97

Hypothyroidism 11 14.10

Among the vertigo patients the Primary BPPV was noted in 64 (82.05%) of the subjects. Secondary causes pro-
ducing vertigo in the study were: 06/78 (07.69%) patients with Meniere’s disease, 05/78 (06.41%) patients with
vestibular migraine, 02/78 (02.56%) with Labyrinthitis and 01/78 (01.28%) with postural Hypotension. The
causes were not significant statistically with p value at 0.114 (Table 2)

Table 2: Showing the secondary causes of vertigo noted in the study (n-78).

Types of Vertigo Number Percentage P value
Primary BPPV-64 64 82.05 0.001
Secondary causes-14 -- -

Meniere’s Disease 06 07.69

Vestibular Migraine 05 06.41 0.114
Labyrinthitis 02 02.56

Postural Hypotension 01 01.28

In 57/78 (73.07%) patients posterior semicircular canal was affected, in 11/78 (14.10%) patients the lateral sem-
icircular canal and in 10/78 (12.82%) patients the anterior canal was involved. A success rate was observed in
75/78 (96.15%) patients who underwent particle repositioning maneuvers. In 59 (75.64%) patients the particle
repositioning maneuvers were used only once and the remaining 19 (24.35%) needed a second or third sitting.
(Table 3)

Table 3: Showing the semicircular canals involved in the study; success rate of particle positioning ma-
neuvers (n-78)

Observation Number Percentage P value

SCC involved

Posterior 57 73.07 0.001

Lateral 11 14.10

Anterior 10 12.82

Success rate 75 96.15 0.001

Single sitting 59 75.64

More than one sitting 19 24.35

BPPV associated with Meniere’s disease differs (a) longer duration of symptoms and (b) a distinc-
from idiopathic BPPV in several ways, including tive response to caloric testing.
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Discussion

BPPV was first described by Barany in 1921, who
characterized the disorder by "strong rotatory nys-
tagmus to the right" that lasted around 30 seconds,
accompanied by severe vertigo and nausea. He
noted that to induce another attack, the patient had
to lie on their back or left side for some time after
the symptoms subsided. Since Barany’s original
description, there has been significant research into
vestibulology. Brevern et al. [5] reported a lifetime
prevalence of BPPV of 2.4%, with females being
more affected than males.

In the present study 78 patients with vertigo presen-
tation there was a male-to-female ratio of 1.56:1.
There were 50 males and 28 female patients in the
study. Among the 26/78 (33.45%) BPPV patients
18/26 were males and 08/26 were females with a
male to female ratio of 1.44:1. The mean age was
42.1542.34 years.

The age group between 45 and 55 years was com-
monly affected with 34/78 (43.58%) of the entire
study group. Hilton M’s study [6] indicated that the
most common age of onset is in the fifth to seventh
decades, which aligns with our findings. Katsarkas
[7] found that 50-70% of BPPV cases were idio-
pathic, with trauma, viral labyrinthitis, Meniere’s
disease, migraine, and iatrogenic causes being sig-
nificant secondary factors.

In the present study among the vertigo patients the
Primary BPPV was noted in 64 (82.05%) of the
subjects. Secondary causes producing vertigo in the
study were: 06/78 (07.69%) patients with
Meniere’s disease, 05/78 (06.41%) patients with
vestibular migraine, 02/78 (02.56%) with Labyrin-
thitis and 01/78 (01.28%) with postural Hypoten-
sion. The causes were not significant statistically
with p value at 0.114. (Table 2) Other studies [8]
suggest that lateral canal BPPV has an incidence of
10-15%. In the present study 57/78 (73.07%) pa-
tients posterior semicircular canal was affected, in
11/78 (14.10%) patients the lateral semicircular
canal and in 10/78 (12.82%) patients the anterior
canal was involved. A success rate was observed in
75/78 (96.15%) patients who underwent particle
repositioning maneuvers. In 59 (75.64%) patients
the particle repositioning maneuvers were used
only once and the remaining 19 (24.35%) needed a
second or third sitting. (Table 3)

The modified single sitting Epley’s maneuver suc-
cessfully treated 59 (75.64%) of cases. A study of
14 patients with superior canal BPPV found that
symptoms resolved quickly after PRM [10], and in
the present study, all the three SCC BPPV patients
were successfully treated with a single PRM.

Conclusion
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This prospective study focused on exclusively on
BPPV and showed that BPPV accounts for 82.05%
of all vertigo cases. The cause was idiopathic,
while secondary causes included vestibular mi-
graine, Meniere’s disease, labyrinthitis, and orthos-
tatic hypotension. Secondary BPPV cases were
typically recurrent, more resistant to particle repo-
sitioning maneuvers (PRMs), and take longer to
treat. Posterior canal BPPV makes up 74% of all
BPPV cases, followed by lateral canal involvement,
while superior canal BPPV is the least affected. A
success rate was observed in 75/78 (96.15%) pa-
tients who underwent particle repositioning ma-
neuvers.
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