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Abstract

Background: Patients with undifferentiated acute dizziness usually report with rapid onset of severe, often disabling
illusion of movement with many other features. This accounts for roughly 50 to 100 million visits globally in emergen-
cies annually. The causes may be numerous. Thus, the perplexed clinician needs to pursue advanced diagnostic imaging
and unnecessary hospital admission in these patients. Aims and objectives: This study aims to assess the validity of
HINTS Plus (head impulse test-nystagmus-test of skew + hearing assessment) test in diagnosing central causes of vertigo
in patients with acute undifferentiated vertigo presenting within 72 h of onset of symptoms. The other objectives are to
understand epidemiology and describe the assessment and management of these patients. Method: The data of 82 patients
who visited the clinic within 72 h of the onset of symptoms as mentioned earlier during two years from August 2021 to
2023 at Ankush Hospital was stratified and analyzed. The outcome is reported here. Results: Among 82 patients, periph-
eral vestibular cause accounts for 84%. 12% were due to ischemic stroke and cardiovascular reasons. The sensitivity of
HINTS Plus in isolating central acute vestibular vertigo was 100%, and the specificity was 95.6%. Conclusion: The risk
for central and cerebrovascular causes of dizziness increases in the elderly with the presence of neurological signs and
other comorbidities. The sensitivity and specificity of HINTS plus (4 Components) is very high in identifying central
causes of undifferentiated acute vestibular in the first 72 h of onset of symptoms when undertaken by a trained clinician.
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Introduction some present without these features. So, the condition may
resemble vestibular neuritis.
Patients with undifferentiated acute vertigo usually report Because of this, there is.

with rapid onset of severe, often disabling illusion of move-
ment, nausea, vomiting, and head motion intolerance may 1. fear of missing a stroke and urgent need to intervene, so

be associated with gait unsteadiness and/or nystagmus [1]. as not to miss the best time for treatment strategies [5].
This is also labeled as Acute vestibular syndrome (AVS) [2, 2. need to address cardiovascular risk factors to reduce
3]. A similar presentation is seen in vestibular neuritis and chances of developing future complications [6].
cerebellar/brainstem stroke [4]. 3. increase resource efficiency [7].

Cerebellar/brainstem stroke is the most feared cause of 4. and to avoid malpractice litigations [8].
vertigo which may lead to disability or death. In this condi-
tion patients may present with neurologic symptoms such  As the evaluation of the dizzy patient can be overwhelming
as limb weakness, paresthesia, diplopia, or dysarthria, but  due to broad differential [9], the perplexed clinician needs
to pursue advanced diagnostic imaging [CT (Computed
Tomography) and MRI (Magnetic Resonance imaging)],
sometimes unnecessary hospital admission in these patients.
However, many reports have suggested that CT and
MRI suffer from a poor sensitivity for early stroke and the
missed diagnosis rate is high [5, 10]. Reports have also
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in distinguishing stroke in predicting central causes in acute
undifferentiated vertigo [7, 11].

This study aims to assess the validity of the HINTS Plus
(head impulse test-nystagmus-test of skew + hearing assess-
ment) test in diagnosing central causes of vertigo in patients
with acute undifferentiated vertigo presenting within 72 h of
onset of symptoms. The other objectives are to understand
the epidemiology, describe the assessment and management
of these patients as well as standardization and optimization
of HINTS plus with the help of Video Oculography (VOG)
and audiometry and to improve reproducibility and shorten
the learning curve, with reliability and practicality.

Material and Methodology

This study includes the patients visiting the clinic within
72 h of the onset of symptoms of undifferentiated acute
dizziness/vertigo during two years from August 2021 to
2023. The data was stratified and analyzed. The outcome is
reported here.

Inclusion criteria: undifferentiated acute vertigo i.e., acute
onset of vertigo and dizziness as the main manifestation;
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Chart 1 The Workflow

with or without nausea, vomiting, head motion intolerance,
gait unsteadiness, headache, limb numbness, speech abnor-
mality, diplopia, facial weakness, eye movement disorders
were taken into consideration, reported within 72 h of onset
of symptoms and age > 18 years.

Exclusion criteria: Obvious causes of dizziness, such as
hypoglycemia, high-grade fever, influence of medications
or alcohol usage, pregnant women, autoimmune or neoplas-
tic disorders.

The workflow: Meticulous history and clinical data
including age, gender, history of chronic diseases like hyper-
tension, diabetes, heart disease, and alcohol intake was col-
lected. Clinical examination and HINTS plus was done by
a trained clinician with the help of video Oculography and
hearing assessment with audiometry. Patients with transient
vertigo and unidirectional nystagmus were segregated and
treated for peripheral acute vestibular syndrome (AVS) with
conservative management, maneuvers, and rehabilitation
exercises and followed for one month to correct the initial
diagnosis if required. Those patients with ongoing vertigo
and /or uni/bidirectional nystagmus and the presence of
other focal signs underwent HINTS plus examination. The
presence of any of the positive HINTS plus test except the
Head impulse test is considered a worrisome result. These
patients with worrisome results are labeled with central AVS
and subjected to neurological and cardiovascular evalua-
tions with radiological investigations CT/MRI as per the
specialist clinician’s requirement. otherwise, it is judged as
a reassuring result as in peripheral AVS and treated for ves-
tibular neuronitis. Patients who came out clear from neuro-
logical and cardiovascular assessment were then taken for
Video nystagmography and treated accordingly (Chart 1).
The data was then stratified and analyzed to describe the
epidemiology, sensitivity, and specificity of HINTS plus.

Results

A total of 82 patients with undifferentiated acute dizziness
were assessed from August 2021 to 2023. The age range of
these patients is between 18 years to 82 years. 56 (68.2%)
are female and 26 (31.7%) males.

In the spectrum of acute undifferentiated vertigo, periph-
eral vestibular cause accounts for 84%. 65% were diag-
nosed with Benign paroxysmal positional vertigo (BPPV),
and 18% with Vestibular neuritis. In central vertigo, stroke
accounts for 12%, Cardiovascular reasons for 1.2%, 3.6%
due to Vestibular migraine (Chart 2a). Patients labeled with
central causes of vertigo were above 36 years of age. 80%
of them had comorbidities like hypertension, diabetes, or
a previous history of stroke. Its incidence (Central causes
of vertigo) was found to be higher in males 77% (10) than
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Chart2 Spectrum of vertigo

Table 1 Sensitivity and Specificity Analysis

Disease Positive Disease Negative SUM

Test Positive 9 4 13
Test Negative 0 69 69
SUM 9 73 82
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in females 23% (3), while for peripheral causes, there were
more females 73% (38) than males 27% (14) (Chart 2b, c).

The sensitivity of HINTS Plus (head impulse-nystagmus-
test of skew + hearing assessment) in isolating central acute
vestibular vertigo, was 100%, and specificity was 94.5%
(Table 1).
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Discussion

There are numerous words to express the sensation of being
dizzy. Probably we don’t have the right lexicon to describe
it appropriately. Patients may use this word for vertigo, but
may also use it to describe presyncope, imbalance, light-
headedness, and other sensations. Thus, the distinction is of
limited clinical utility [2, 3, 12]. Acute vestibular syndrome
diagnosis requires the presence of persistent vertigo for
more than 24 h, lasting for days to weeks [13].

Dizziness and vertigo account for about 2.6-4 million vis-
its in emergency annually in the United States, roughly 50
to 100 million worldwide [2, 13]. 20% of them make their
way to hospital admission [12, 14] out of these only 0.7 to
4% receive a diagnosis of ischemic stroke [15, 16]. A study
conducted among the rural population in India reported an
overall prevalence of dizziness of 0.71% [17]. No further
reliable data is available for India and to date, no large pop-
ulation-based study has investigated the frequency of stroke
among patients presenting in emergency with dizziness.

A common finding in several studies is that females suf-
fer more from peripheral vertigo compared to males. Kurre
and colleagues had 61.8% female patients [18] and Yetiser
et al. observed 1.5-fold more female patients suffering from
Benign paroxysmal positional vertigo (BPPV) [19]. In this
study also there was an overall preponderance of female
patients (68%) presenting with acute symptoms of vertigo
and dizziness. More female patients (73%) suffered from
peripheral causes of vertigo than men (Chart 2a). That was
probably due to some association between comorbid anxi-
ety and depression [20].

It’s interesting to note that central causes of vertigo were
more common in male patients 77%. This has been observed
in previous studies also [16]. Most of these patients also
suffered from some other comorbidities like hypertension
and diabetes. The proportion of cerebrovascular events in
patients with dizziness symptoms varied in previous studies
from 2 to 25% [16, 21]. In this study, 17% of patients were
referred to specialists for central causes of vertigo (Chart
2b, c¢) and three of them came out to be clear of any serious
cerebrovascular issues. Adjusting this number, 13% were
truly suffering from stroke or cardiac complication. Most
stroke patients with dizziness symptoms also had other neu-
rologic features such as face/arm weakness, numbness, or
speech/ language abnormalities to indicate a central lesion.

It’s worth mentioning that the cumulative incidence of
stroke in patients visiting an emergency with symptoms of
dizziness and vertigo and those who did not receive a stroke
diagnosis is approximately 0.3% at 90 days [15] Lee et al.
proposed that these patients had a higher risk for subsequent
vascular events during the first year of their visit in emer-
gency with symptoms of dizziness [6].

Cerebellar/brainstem stroke is the most feared cause of
vertigo which may lead to increased disability or death. The
fear of this disability and lack of overall diagnostic accuracy
[16] for peripheral and central vestibular vertigo in acute
circumstances, roughly 1 million with peripheral vestibular
causes are over-tested [22], hundreds of millions of dollars
are spent on brain imaging and hospital admissions trying
to rule out dangerous central vestibular causes [21], still
miss diagnosed [16] and undertreated [23]. Some patients
can also present without neurological features which may
resemble vestibular neuritis [24]. The evaluation of the
dizzy patient can also be overwhelming due to broad dif-
ferential and multisystem involvement. Moreover, patients
often have difficulty in describing their symptoms with con-
flicting accounts being given at different times. Anxiety may
significantly increase the risk of dramatic presentation and
recurrences [9]. .

In different studies, CT and MRI were found to have low
sensitivity in diagnosing early ischemic stroke with missed
diagnosis rates ranging from 12 to 60% within 48 h [5, 13].
However, false negative stroke examination by MRI is rela-
tively out-of-date due to the advancement in technologies
[5]. Even if structural neuroimaging improves in the future,
there will always be a place for physiological tests. As soon
as the patient becomes symptomatic with acute vertigo,
Oculomotor physiology changes instantaneously. Hence
when correctly applied, the head impulse test has proven to
be more accurate than diffusion-weighted MRI [7, 25].

Multiple studies and systematic reviews have shown sen-
sitivity of HINTS ranging from 83 to 100% and Specific-
ity from 44 to 96% within 48 h after onset of symptoms
in identifying stroke [7, 13, 26]. Tao Qui and colleagues
assessed the head impulse test, nystagmus, and test of skew
individually. Their collective sensitivity was specificity of
89.8% and 84.2% respectively [5]. In a study by Edlow et
al., it was suggested that only patients with persistent ongo-
ing vertigo and spontaneous or gaze-evoked nystagmus
undergo a head impulse test [27]. In this study the same was
followed i.e., HINTS Plus (four components) examination
with the help of Video-oculography (VOG) and audiometry.
The sensitivity of HINTS plus for diagnosing central vestib-
ular causes in acute undifferentiated vertigo turned out to be
100% and specificity 94.5% (Table 1). Video-oculography
(VOG) devices record and measure key eye movements and
can help in diagnosing, recording, training, and reproducing
results. Although artifacts still require expert interpretation
[2].

In some rare instances as Anterior inferior cerebel-
lar artery strokes (i.e., labyrinthine infarction), rarely in
basilar artery occlusion and Posterior inferior cerebellar
artery stroke, there will be an abnormal HIT i.e., reassur-
ing results mimicking vestibular neuritis. However, a large
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skew deviation and hearing loss are frequently present in
these patients [7, 28]. Hyden et al. also advocated a collec-
tive approach in such patients unless proven otherwise [29].

There are a few limitations of HINTS plus examination.
In case of head trauma, neck trauma, an unstable spine, or
neck pain Head impulse test needs to be avoided. Certainly,
all causes of vertigo cannot be diagnosed in this way. Most
of the other rare causes of vertigo will also have some pre-
existing comorbidities or some features indicating that it’s
not an isolated vertigo at the time of presentation.

Conclusion

The risk for central and cerebrovascular causes of dizziness,
although low in undifferentiated acute vertigo, increases in
the elderly with the presence of neurological signs and other
comorbidities. The sensitivity and specificity of the HINTS
plus (four components) test is very high in identifying cen-
tral causes in undifferentiated acute vertigo compared to CT
and MRI in the first 72 h of onset of symptoms when under-
taken by a trained clinician. HINTS plus test-based work-
flow is evidence-based management, low-cost, and easy
to carry out and learn. Improved technical equipment like
Video oculography and audiometry, can effectively improve
the diagnosis and significantly reduce the chance of a miss.
The reproducibility of results is strong and the learning
curve is short.
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