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ABSTRACT

Background: Benign paroxysmal positional vertigo (BPPV) is a common disorder of the inner ear with symptoms
including dizziness, vertigo, unsteadiness and nausea. It is considered as one of the most common causes of vertigo.
This study aimed to investigate the prevalence of BPPV in patients in adults of Bangladesh.

Methods: This study included 100 patients diagnosed with BPPV who visited the department of medicine, Khawja
Yunus Ali Medical College, Sirajgonj, Bangladesh. This 18-month long study included adult patients who were
suffering from vertigo caused by benign paroxysmal positional vertigo only. Past medical history, general, neurological,
and other systematic examinations, were conducted. The Dix-Hallpike test brain imaging (CT or MRI) and pure tone
audiometry tests were done in selected cases. Cox proportional hazard regression analysis was used to investigate the
risk of BPPV by sex, age and comorbidities.

Results: During the 1.5 year study period, 500 patients were diagnosed with BPPV among them 57% were male. The
most common comorbidity was hyperthyroidism (17%). Vomiting was the most frequent symptom, present in 17% of
the patients in this study. The Hallpike test was positive in 38% and among those, 87% showed improvement after
undergoing the Epley manoeuvre.

Conclusions: Patients with depressive disorders may have a higher risk of developing BPPV, particularly those who
have hyperthyroidism or systemic lupus erythematosus (SLE), significant number of patients although my present with
vertigo may have some neurological problems such as acoustic neuroma, lateral medullary syndrome, cerebellar stroke,

multiple sclerosis.
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INTRODUCTION

Benign paroxysmal positional vertigo (BPPV) is the most
common peripheral vestibular condition encountered in
neurotology clinics, accounting for approximately 20% to
30% of all vestibular complaints. The mechanism behind
BPPV is believed to involve dislodged otoliths that leave
the utricle and either float freely in the semicircular canals
or attach to the cupula, causing the labyrinth to become
sensitive to gravitational forces. BPPV is characterized by
brief episodes of recurrent vertigo accompanied by
corresponding nystagmus, triggered by movements such
as turning or extending the neck, getting up or lying down,

or rolling over in bed. In most cases, BPPV is idiopathic,
meaning the cause is unknown. However, it can also occur
secondarily due to factors such as head trauma, viral
infections, Meniere’s disease, migraines, otologic and
non-otologic e.g. Lateral medullary syndromes, multiple
sclerosis, acoustic neuroma, vestibular neuronitis,
labyrinthitis, surgeries, or prolonged bed rest.*® Benign
paroxysmal positional vertigo (BPPV) is the most
common type of peripheral vertigo, with a lifetime
prevalence of approximately 2.4%. It is characterized by
brief episodes of spinning sensations usually triggered by
sudden changes in head position relative to gravity, with
each episode typically lasting less than one minute.
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The underlying cause of BPPV involves dislodged calcium
carbonate crystals from the utricle of the inner ear that
enter the semicircular canals.” Risk factors for developing
BPPV include older age and several comorbidities such as
hypertension, diabetes mellitus, hypercholesterolemia, and
pre-existing cardiovascular, thyroid, and autoimmune
diseases. Patients experiencing symptoms related to BPPV
may also face significant economic burdens.®!!
Additionally, psychiatric disorders and emotional stress
are often noted in individuals suffering from vertigo.!>%3
Numerous studies have shown a higher prevalence of
depression in patients with vestibular disorders, which can
create a vicious cycle and significantly impact quality of
life."Y" Peripheral vertigo may play a crucial role in the
development of subsequent depressive disorders.
However, many studies on this topic have vyielded
contradictory or conflicting results. A small-scale case-
control study has specifically explored the association
between depression and BPPV, suggesting that life
stressors and related depressive disorders may act as
triggers for vestibular dysfunction, potentially serving as
precursors to BPPV.18

METHODS

This 1.5 year prospective study included a total of 500
patients, who were adults. These patients visited the
Department of Medicine at Khawja Yunus Ali Medical
College, Sirajganj, Bangladesh with the symptoms of
BPPV, from July 2022 to December 2024. The present
study included all adult patients who were selected by
purposive sampling.

Inclusion criteria

The current study included all adult patients who had
symptoms of BPPV and who were under treatment for
BPPV during the study period.

Exclusion criteria

Patients who were critically ill, unable to communicate,
suffering from vertigo caused by other factors than BPPV
or below 18 years were excluded of this study.

All patients presenting with vertigo underwent a thorough
evaluation, which included taking a detailed history. This
history encompassed various factors such as age, sex,
duration and frequency of episodes, precipitating factors,
and the relationship of symptoms to head and body
position. This study also assessed the course of the
symptoms and any accompanying issues, particularly
tinnitus and hearing loss, facial weakness, loss of corneal
reflexes, swallowing difficulty, tremor, weakness of lower
limbs, reflexes and sensory functions. A review of past
medical history, as well as general, neurological, cardio-
vascular and other systematic examinations, was
conducted, including the Dix-Hallpike test. In selective
cases, brain imaging (CT or MRI) and pure tone
audiometry (PTA) were performed. The causes and

clinical features of vertigo were summarized, and all
variables were analyzed descriptively. Statistical
significance was not assessed in this study.

RESULTS
Among 500 study patients, 285 were males and 215 were

female. Patients aged from 40 to 59 were mostly suffering
from BPPV (Figure 1, Table 1).
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Figure 1: Gender distribution of the study sample.
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Figure 2: Comorbidities of the study patients.

Table 1: Socio-demographic data of the study sample.

Characteristics Variables N %
18-29 20 4
30-39 60 12
40-49 190 38
50-59 180 36
Ry ) 60-69 30 6
70-80 20 4
Mean+SD 45.45+12.46
Range 18-80
Residence Urban 290 58
Rural 210 42
Student 25 5
Housewife 170 34
o . Service holder 120 24
ceupation Businessman 70 14
Retired 50 10
Others 65 13
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Table 2: Symptoms of BPPV.

Symptoms N %
Sense of spinning movements 275 55
Nausea, palpitation, restlessness 75 15
Vomiting 50 10
Headache 15 3
Hearing loss

Diplopia

Slurring of speech
Liquid dysphagia

15 3
Tremor
Weakness of lower limbs
Loss of sensation of half side of
body
Dizziness on standing 40 8
Low Blood pressure 30 5
Joint pain, dry eyes, facial rash 1

Table 3: Distribution of patients by tests and reports.

Tests and reports Types N %
. Positive 190 38
el Negative 310 62
N Positive 375 75
ystagmus Negative 125 25
Post Epley’s Improved 435 87
:&a;%?e\gg . Not improved 65 13
Normal 170 34
Ztl:g?otn(;gfry Mild deafness 265 53
(PTA) report Moderate deafness 35 7
severe deafness 20 4

Sens of spinning movements, nausea, Vvomiting,
restlessness and palpitation are commonly found
symptoms among the study patients, 55%, 10% and 15%
respectively (Table 2). The Hallpike test was positive in
38% of the BPPV patients, and among those, improvement
was seen after undergoing the Epley manoeuvre in 87% of
patients (Table 3). According to Figure 2, 17% of patients
had hyperthyroidism and 11% of patients had
hypertension.

DISCUSSION

In this study with the 500 patients visited the hospital, the
most common cause of BPPV were anxiety neurosis,
depression and emotional stress, hypotension. Other
important causes were Meniere’s disease, migraine,
cervical spondylosis, and labyrinthitis, acoustic neuroma,
lateral medullary syndrome, multiple sclerosis, cerebellar
stroke. It has been reported earlier that migraine is strongly
associated with the incidence of vertigo.**2! In a study
with Chinese patients, posterior circulation insufficiency
was the causative factor in nearly 60% of the vertigo
patients.?

Benign paroxysmal positional vertigo (BPPV) is a disorder
related to labyrinthine function, characterized by sudden
episodes of vertigo and nystagmus that occur only when
the head is in specific positions, particularly when lying
down or rolling over in bed. BPPV is caused by the
displacement of calcium carbonate otoliths from the
macula of the utricle into one of the semicircular canals.
Because these otoliths have a higher density, they respond
to gravity, leading to ampullary nerve excitation in the
affected canal. This excitation triggers a sudden episode of
vertigo accompanied by nystagmus specific to the affected
canal.® In this study, it is found that vertigo associated
with BPPV s typically latent, rotational, transient, and
exhaustible. Surprisingly, none of the patients studied had
previously been diagnosed with BPPV, possibly due to a
lack of related medical history or a Dix-Hallpike test.
BPPV was found to be more prevalent among young and
middle-aged adults, with approximately 86% of patients
aged 30 to 59 years. Out of the 400 patients with BPPV,
228 were male (57%) and 172 were female (43%),
indicating that BPPV is relatively more common in males.
Sense of spinning movements were the most frequently
reported associated symptoms, present in 55% of the
patients in this study. The Hallpike test was positive in
38% of the BPPV patients, and among those, 87% showed
improvement after undergoing the Epley manoeuvre.
Consistent with the present findings, BPPV has been
reported as the most common cause of vertigo in both
younger and older patient groups in a recent similar
study.®

Most studies have shown a correlation between benign
paroxysmal positional vertigo (BPPV) and various
depressive disorders. To the best of our knowledge, this is
the first study suggesting that patients with depressive
disorders are at a higher risk of developing BPPV. While
depressive disorders can produce somatic symptoms
similar to those of BPPV, one study indicated that patients
with unrecognized BPPV were more likely to have a
depressive disorder.?>28

Stone and Francis propose that benign paroxysmal
positional vertigo (BPPV) could arise from either a direct
or indirect attack by the immune system, leading to debris
accumulation in the inner ear. This theory is supported by
studies that show an association between BPPV and
several autoimmune diseases, including systemic
sclerosis, systemic lupus erythematosus (SLE), ulcerative
colitis, Sjogren’s syndrome, and rheumatoid arthritis.?%3°
The mechanical movement of thyroid autoantibodies in the
inner ear fluid, or the development of autoimmune
microangiitis in the labyrinth, may lead to benign
paroxysmal positional vertigo (BPPV) in individuals with
hyperthyroidism or hypothyroidism. Other studies indicate
that fluctuations in thyroid hormone levels and the
presence of circulating anti-thyroid autoantibodies are
associated with vestibular dysfunction, which can
contribute to the development of BPPV 3133
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The relationship between migraine and benign paroxysmal
positional vertigo (BPPV) is not well understood.
Ishiyama et al suggest that repeated vasospasms may
impact the microvasculature of the inner ear.3* These
recurrent vasospasms could stress and damage the
vestibular cells, leading to the displacement of otoconia
from the macula. Additionally, the reduction of blood flow
to the inner ear caused by vasospasms may result in
cochlear symptoms, such as hearing disturbances, as well
as vestibular symptoms. The vascular effects of migraine
can range from small-vessel to large-vessel disease.®®

CONCLUSION

In a population-based study, it was found that patients with
depressive disorders have a statistically higher risk of
developing benign paroxysmal positional vertigo (BPPV).
Additionally, hyperthyroidism and systemic lupus
erythematosus (SLE) were identified as independent risk
factors for developing BPPV. Future research is needed to
clarify the biological mechanisms underlying these
associations.
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