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ABSTRACT

Background: Vertigo is a common yet multifactorial clinical symptom
resulting from dysfunction of the vestibular system, with both peripheral and
central causes. Early differentiation between these etiologies is essential for
effective management and prevention of complications. The objective is to
evaluate the clinical profile, etiopathogenesis, and management outcomes of
patients presenting with vertigo in a tertiary care hospital. Materials and
Methods: A hospital-based observational study was conducted in the
Department of Otorhinolaryngology over 18 months, including 66 patients with
complaints of vertigo or dizziness. Each participant underwent a detailed
history, otoneurological examination, bedside vestibular testing (Romberg’s,
Unterberger, Tandem Walking, HINTS, and Dix—Hallpike), and audiological
evaluation (tuning fork and pure-tone audiometry). Central or systemic causes
were confirmed by neuroimaging or specialist consultation. Treatment was
individualized based on etiology and included canalith repositioning
maneuvers, pharmacotherapy, or multidisciplinary referral. Data were analyzed
descriptively. Result: Most patients were males (63.6%), aged 31-50 years. The
predominant symptoms were vertigo (100%), nausea/vomiting (45.5%), hearing
impairment (22.7%), and tinnitus (16.7%). The head-impulse test was positive
in 68.2%, and the Dix—Hallpike maneuver in 43.9%. The most common
diagnosis was benign paroxysmal positional vertigo (48.5%), followed by
orthostatic hypotension (12.1%) and vestibular neuronitis (10.6%). Nearly half
of the patients (48.5%) improved with canalith repositioning maneuvers, while
others required medical management or specialist referral. Conclusion:
Peripheral vestibular disorders, particularly BPPV, constituted the major cause
of vertigo. Bedside clinical tests are invaluable for rapid diagnosis, and etiology-
based management—especially repositioning maneuvers—offers excellent
therapeutic outcomes.

INTRODUCTION

Vertigo is a common yet multifactorial symptom
characterized by a false sensation of motion, often
resulting from dysfunction within the vestibular
system. It may originate from peripheral lesions
involving the inner ear or vestibular nerve, or from
central lesions affecting the brainstem and
cerebellum.l"¥ Differentiating between peripheral
and central vertigo is clinically crucial, as peripheral
causes are generally benign and reversible, while
central causes such as cerebellar infarction may be
life-threatening if missed.’] Vertigo contributes
significantly to patient morbidity, affecting daily

functioning and quality of life, and accounts for a
considerable proportion of visits to otolaryngology
and neurology departments.[*

The vestibular apparatus functions as an essential
balance-maintaining system, integrating sensory
information from visual, proprioceptive, and
vestibular pathways. Disruption of this coordination
manifests as dizziness, unsteadiness, or spinning
sensations. Among peripheral causes, Benign
Paroxysmal Positional Vertigo (BPPV) is the most
frequent, followed by vestibular neuritis and
Méniére’s disease.’) Central causes, including
vertebrobasilar  insufficiency and  vestibular
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migraine, though less frequent, require prompt
recognition due to their neurological implications.®
Accurate diagnosis of vertigo relies primarily on
detailed history-taking and bedside clinical tests such
as the Head Impulse, Nystagmus, and Test of Skew
(HINTS) examination and the Dix—Hallpike
manoeuvre. These tools have been proven to
distinguish peripheral from central causes more
effectively than early neuroimaging in some cases.!
Management depends on the underlying etiology and
may include pharmacological therapy such as
betahistine, vestibular suppressants, and
rehabilitative manoeuvres like the Epley or Semont
techniques, which are effective in most BPPV
cases.D!

Despite the wide range of vestibular disorders, there
remains a need for systematic evaluation of their
clinical profiles in tertiary healthcare settings in
India. Hence, the present study aims to assess the
clinical profile, etiopathogenesis, and management
outcomes among patients presenting with vertigo in
a tertiary care ENT department.

MATERIALS AND METHODS

This was a hospital-based observational study
conducted in the Department of Otorhinolaryngology
at a tertiary care teaching hospital over a period of 18
months. All patients presenting to the ENT outpatient
department with complaints of dizziness or vertigo
were evaluated after obtaining informed written
consent and approval from the Institutional Ethics
Committee. The study was approved by the
Institutional Ethics Committee (IEC), MGM Medical
College & Hospital, Navi Mumbai (Registration
Number: EC/NEW/INST/2021/2255;  Approval
Number: DHR-EC/2022/SC/08/77;, Date: 19
September 2022). Patients with a history of head
trauma, ototoxic drug use, or systemic conditions
causing imbalance were excluded to ensure
diagnostic accuracy. Each participant underwent a
detailed clinical history and comprehensive
otological and neurological examination to
differentiate between peripheral and central causes of
vertigo.

Bedside wvestibular tests including Romberg’s,
Unterberger, Tandem Walking, and Cerebellar
Function Tests were performed to assess postural
stability and coordination. Specific diagnostic
maneuvers such as the Dix—Hallpike test for Benign
Paroxysmal Positional Vertigo (BPPV) and the
HINTS test (Head Impulse, Nystagmus, Test of
Skew) were employed to distinguish central from
peripheral lesions. Otoscopic examination was

conducted to identify middle ear pathology, followed
by tuning fork tests (Rinne’s, Weber’s, and Absolute
Bone Conduction) and Pure Tone Audiometry
(PTA).

Management of vertigo was tailored to the underlying
etiology. Patients diagnosed with BPPV underwent
Epley’s or Semont’s repositioning manoeuvres and
were followed up for recurrence. Cases of Ménicre’s
disease received dietary modification, salt restriction,
and betahistine therapy, while vestibular neuritis was
treated with  corticosteroids and  vestibular
rehabilitation exercises. Improvement in symptoms
was assessed on follow-up visits using subjective
relief reports and clinical reassessment. Data were
compiled and analyzed descriptively to determine the
distribution of patients by etiology, age, sex, clinical
findings, and treatment outcomes.

RESULTS

A total of 66 patients presenting with vertigo were
included in the study. The results were analyzed to
assess the demographic profile, clinical features,
diagnostic test findings, etiological distribution, and
management outcomes. The majority of patients were
in the 31-50-year age group, with a male
predominance. Vertigo was the most common
presenting complaint, often associated with nausea,
vomiting, tinnitus, and hearing impairment. Bedside
tests such as the head impulse test, Dix—Hallpike
manoeuvre, and HINTS components provided
valuable diagnostic clues in differentiating peripheral
from central causes. Audiological evaluations and
vestibular function tests further helped to establish
the underlying etiology, while treatment outcomes
were evaluated based on medical, manoeuvre-based,
and interdepartmental management approaches.
Among the 66 patients included in the study, males
constituted 63.6% (n=42), while females accounted
for 36.4% (n=24), indicating a male predominance.
The majority of patients (63.6%) were in the 31-50
years age group, followed by 22.7% in the 51-65
years range, and 13.6% in the 18—30 years group. The
most common presenting symptom was vertigo
(100%), which was frequently associated with nausea
and vomiting (45.5%), hearing impairment (22.7%),
and tinnitus (16.7%). Other accompanying
complaints included earache (15.2%), fever (13.6%),
headache (7.6%), cervical pain (7.6%), and upper
respiratory tract infection (7.6%). Less frequent
findings were incoordination (4.5%), tympanic
membrane perforation (4.5%), aural fullness (1.5%),
and limb weakness (1.5%). [Table 1]

Table 1: Distribution of Patients According to Gender, Age, and Symptoms at Presentation

Parameter Category Frequency (n) Percentage (%)
Gender Male 42 63.6%

Female 24 36.4%
Age 18-30 9 13.6%

31-50 42 63.6%

51-65 15 22.7%
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Symptoms at Vertigo 66 100.0%

presentation Earache 10 15.2%
Hearing impairment 15 22.7%
Tinnitus 11 16.7%
Nausea/Vomiting 30 45.5%
Fever 9 13.6%
Headache 5 7.6%
Cervical pain 5 7.6%
URTI 5 7.6%
Incoordination 3 4.5%
Limb Weakness 1 1.5%
Aural fullness 1 1.5%
Tympanic membrane perforation 3 4.5%

On audiological assessment, the majority of patients
showed no abnormality on both the tuning fork test
and pure tone audiometry, with 78.8% on the right
ear and 83.3% on the left ear. Sensorineural hearing
loss was detected in 16.7% of right ears and 15.2% of
left ears on tuning fork testing, while moderate mixed
hearing loss was less common, observed in 4.5% and
1.5% of right and left ears respectively. Similarly, on
pure tone audiometry, most patients (78.8% right ear,
83.3% left ear) had normal findings. Mild

sensorineural hearing loss was noted in 13.6% of
right ears and 9.1% of left ears, while moderate
mixed hearing loss was observed in 4.5% and 6.1%
of ears respectively. Moderate sensorineural hearing
loss was comparatively rare, affecting 3.0% of right
ears and 1.5% of left ears. These results suggest that
while hearing abnormalities were present in a subset
of patients, the majority maintained normal hearing
thresholds on audiological evaluation. [Table 2]

Table 2. Distribution of Patients According to Findings on Tuning Fork Test and Pure Tone Audiometry

Findings Category Right Ear Percentage (%) | Left Ear | Percentage (%)

Tuning Fork Test No abnormality detected 52 78.8% 55 83.3%
Sensorineural hearing loss 11 16.7% 10 15.2%
Moderate mixed hearing loss 3 4.5% 1 1.5%

Pure Tone No abnormality detected 52 78.8% 55 83.3%

Audiometry Mild Sensorineural hearing loss 9 13.6% 6 9.1%
Moderate mixed hearing loss 3 4.5% 4 6.1%
Moderate Sensorineural hearing loss 2 3.0% 1 1.5%

Bedside clinical evaluation revealed that the head
impulse test was positive in 68.2% of patients,
making it the most frequent abnormal finding,
followed by nystagmus in 59.1% and a positive Dix—
Hallpike test in 43.9% of cases. Skew deviation was
noted in 33.3%, while Romberg’s test was positive in
18.2% of patients, indicating postural instability.
Orthostatic hypotension and abnormal tandem
walking test results were each observed in 15.2% of

the study population. Less frequent findings included
positive Unterberger test (4.5%)), fistula test (3.0%),
and cerebellar signs (3.0%). These results highlight
that dynamic vestibular function tests, particularly
the head impulse and Dix—Hallpike manoeuvres,
were the most useful in identifying peripheral
vestibular pathology among patients presenting with
vertigo. [Table 3]

Table 3: Distribution of Patients According to Findings on Bedside Clinical Tests for Vertigo
Clinical Test / Finding Frequency (n) Percentage (%)
Head impulse test positive 45 68.2%
Nystagmus present 39 59.1%
Dix Hallpike test positive 29 43.9%
Skew deviation test present 22 33.3%
Romberg’s test positive 12 18.2%
Orthostatic hypotension Present 10 15.2%
Tandem walking test positive 10 15.2%
Unterberger test positive 3 4.5%
Fistula test positive 2 3.0%
Cerebellar tests positive 2 3.0%

The most common diagnosis among patients
presenting with vertigo was benign paroxysmal
positional vertigo (BPPV), observed in 48.5% of
cases. Other frequently encountered etiologies
included orthostatic hypotension (12.1%), vestibular
neuronitis (10.6%), cervicogenic vertigo (7.6%), and
migraine-associated vertigo (7.6%). Less common
causes comprised Ménic¢re’s disease (4.5%),

labyrinthitis (4.5%), and stroke-related vertigo
(4.5%). These findings indicate that peripheral
vestibular  disorders, particularly BPPV and
vestibular neuronitis, accounted for the majority of
vertigo cases in the study population, while central
and systemic causes such as stroke and orthostatic
hypotension contributed to a smaller proportion.
[Table 4]
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Table 4: Distribution of Patients According to Diagnosis

Diagnosis Frequency (n) Percentage (%)
Benign paroxysmal positional vertigo (BPPV) 32 48.5%
Orthostatic hypotension 8 12.1%
Vestibular Neuronitis 7 10.6%
Cervicogenic vertigo 5 7.6%
Migraine 5 7.6%
Meniere’s disease 3 4.5%
Labyrinthitis 3 4.5%
Stroke 3 4.5%
Total 66 100.0%

Figure 1: Distribution of Patients According to
Management

Regarding management, the majority of patients
(48.5%) were treated with canalith repositioning
maneuvers, particularly the Epley maneuver, which
proved highly effective for BPPV cases. Medical
management alone was provided to 18.1% of
patients, mainly those with vestibular neuritis,
labyrinthitis, or migraine-associated vertigo. Referral
to the Department of Medicine was required for
25.8% of patients, predominantly those with systemic
causes such as orthostatic hypotension or
cerebrovascular disorders, while 7.6% were referred
to orthopedics for cervicogenic vertigo. These
findings emphasize the importance of individualized,
etiology-based  treatment  approaches,  with
repositioning maneuvers forming the cornerstone of
therapy for peripheral vestibular causes of vertigo.
[Figure 1]

DISCUSSION

In the present study, vertigo was found to be a
common clinical presentation among middle-aged
adults, with a slight male predominance. The
majority of patients belonged to the 31-50 year age
group, consistent with studies by Syed et al (2020)
and Hande et al (2023),[81 which also reported a
higher prevalence of vertigo in this productive age
group. The most frequent associated symptoms were
nausea, vomiting, tinnitus, and hearing impairment,
reflecting the multisystem involvement of vestibular
disorders. This pattern underscores the importance of
a thorough clinical history and examination to
differentiate peripheral from central causes, since
symptom overlap can often obscure the underlying
diagnosis.

The diagnostic evaluation using bedside clinical tests
played a pivotal role in identifying the etiology of
vertigo. The head impulse test, nystagmus evaluation,
and Dix—Hallpike maneuver yielded the highest
positivity rates, signifying their reliability in
detecting peripheral vestibular dysfunctions such as
BPPV and vestibular neuritis. Similar observations
were made by Yue Xing et al (2024),"7 who
emphasized the clinical utility of these simple, cost-
effective bedside assessments in differentiating
vestibular from non-vestibular dizziness.
Audiological tests such as tuning fork and pure tone
audiometry  further aided in distinguishing
sensorineural and mixed hearing loss patterns, which
are commonly seen in Méniére’s disease and
labyrinthitis.

The etiological analysis in this study demonstrated
that benign paroxysmal positional vertigo (BPPV)
was the most common cause, accounting for nearly
half of all cases, followed by orthostatic hypotension
and vestibular neuronitis. These findings align with
previous reports from Syed et al (2020),[") and Chang
et al. (2018),' which also identified BPPV as the
leading cause of vertigo presentations. Central causes
such as stroke and migraine were relatively less
frequent but clinically significant, emphasizing the
need for neurological assessment in patients
presenting with atypical symptoms or persistent
imbalance. The presence of cervicogenic vertigo in a
subset of patients highlights the role of
multidisciplinary collaboration between
otolaryngology, orthopedics, and physiotherapy in
diagnosis and management.

Management strategies were tailored to the
underlying cause, with canalith repositioning
maneuvers providing marked symptomatic relief in
BPPV cases, consistent with the high success rates
reported by Epley (1980),!''and later trials. Medical
therapy, including betahistine and vestibular
suppressants, proved beneficial for patients with
vestibular neuronitis, labyrinthitis, and migraine-
associated vertigo. Patients with systemic causes
such as orthostatic hypotension or vertebrobasilar
insufficiency  required evaluation and co-
management by internal medicine specialists.
Overall, the study reinforces that most cases of
vertigo can be effectively managed with a structured
diagnostic approach and evidence-based
individualized therapy, minimizing unnecessary
imaging and improving patient outcomes.
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CONCLUSION

Vertigo remains a common yet diagnostically diverse
clinical problem, predominantly caused by benign
peripheral vestibular disorders such as BPPV and
vestibular neuronitis. Bedside clinical tests like the
head impulse and Dix—Hallpike manoeuvres are
invaluable for rapid differentiation of peripheral from
central  causes. Etiology-based management,
including canalith repositioning manoeuvres and
appropriate pharmacotherapy, results in favorable
outcomes for most patients. A systematic and
multidisciplinary approach enhances diagnostic
accuracy and ensures effective patient care.
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