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Acute dizziness (AD) can be a manifestation of a large number of diseases, including both benign pathology and life-threatening
conditions, particularly stroke. In his diagnostic search, the doctor can adhere to two tactics: the exclusion of peripheral vestibulopathies (the
most common cause of AD), and the identification of symptoms of damage to the central nervous system.

Comparison of instrumental research methods data with the clinical picture in patients with AD.
We examined 160 patients admitted to N.V. Sklifosovsky with the only or leading complaint of dizziness.

In all patients neurological status was assessed, Dix—Hallpike (DH) and Pagnini-McClure (PMC) positional maneuvers, Halmagyi-Curthoys (HC)
test, duplex scan of brachiocephalic arteries, transthoracic echocardiography, computed tomography, and magnetic resonance imaging were
performed. brain. In patients with suspected cardiogenic cause of dizziness, the diagnostic search included 24-hour Holter ECG monitoring.

The frequency of some symptoms differed in patients with acute cerebrovascular accidents (ACVA) and other diseases. In patients
with stroke such symptom, as postural instability was statistically more frequently detected than in patients with other causes of dizziness
(44% vs. 6%, p<0.05). The sensitivity and specificity of this symptom in patients with stroke was 44% and 94%, respectively. Horizontal
nystagmus, changing direction depending on the gaze setting, was detected in 5 patients with ACVA (31%) and was not observed in patients
with other diseases. The sensitivity of the symptom was 31% and the specificity was 100%.
Positional maneuvers of DH and PMC were positive only in patients with benign paroxysmal positional vertigo.

The main symptoms that make it possible to suspect a stroke in patients with acute dizziness are postural instability and
horizontal nystagmus, which changes direction. The sensitivity and specificity of severe postural instability were 44% and 94%, and 31% and
100% for nystagmus reversing direction.

Positive Dix-Hallpike and Pagnini-McClure positional maneuvers can rule out stroke and establish the diagnosis of benign paroxysmal
positional vertigo in patients with acute dizziness.
The Halmagyi-Curthoys test can be positive both in peripheral vestibulopathies (vestibular neuronitis, Meniere’s syndrome, labyrinthitis), and
in stroke in the basin of the anterior inferior cerebellar artery and cannot be used to confirm peripheral vestibulopathy.
Holter daily monitoring of electrocardiography reveals cardiac conduction abnormalities as a cause of dizziness in patients with episodes of
non-systemic dizziness.
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ACVE - acute cerebrovascular event

AD - acute dizziness

AICA - anterior inferior cerebellar artery
BPPV - benign paroxysmal positional vertigo



CNS - central nervous system

CT - computed tomography

DHM - Dix-Hallpike maneuver

DWI - diffusion-weighted image

ECG - electrocardiography

EchoCG - echocardiography

HC-test - Halmagyi-Curthoys test
ICH - intracerebral hematoma

IS - ischemic stroke

MCA - middle cerebral artery

MRI - magnetic resonance imaging
PMcCM - Pagnini-McClure maneuver
PICA - posterior inferior cerebellar artery
SCA - superior cerebellar artery

TIA - transient ischemic attack

VN - vestibular neuronitis

INTRODUCTION

Establishing a diagnosis in a patient with a single or leading complaint of acute onset dizziness (acute
dizziness) can be difficult upon initial examination. The differential range includes both benign pathology
and life-threatening conditions, including stroke, arrhythmias and cardiac conduction disturbances. The
doctor faces the task of determining the severity of the patient's condition and identifying indications for
hospitalization in the hospital, choosing methods of emergency or routine diagnostics, and in case of
suspicion of ischemic stroke (IS), making a decision on conducting systemic thrombolytic therapy and
thromboembolic extraction.

Most of the causes of AD in hospitalized patients are related to peripheral vestibulopathies [1-3]. The
main part of this group of diseases is benign paroxysmal positional vertigo (BPPV) and vestibular neuronitis
(VN), which are characterized by an acute onset and may result in hospitalization with suspected acute
cerebrovascular event (ACVE) [2, 4]. Each of them has characteristic features that make it possible to
establish or suggest the cause of dizziness at the first examination of the patient. The exclusion of
peripheral vestibulopathies should be the first step in the differential diagnosis of diseases manifested by
AD [4].

Neurological symptoms such as dysarthria, prosoparesis, unilateral motor and sensory impairments,
limb ataxia, and decreased wakefulness indicate brain damage in patients with AD. However, in stroke with
AD, these manifestations are observed in less than half of patients [5-7]. In this regard, clinical assessment
of postural instability and tests with the study of eye movement are necessary to identify central lesions
[6-8]. Clarification of signs of damage to the structures of the central nervous system (CNS) is the next step
in the diagnosis of diseases manifested by AD.

Computed (CT) and magnetic resonance imaging (MRI) of the brain in patients with stroke and isolated
AD reveal lesions in the basins of the basilar artery, as well as the posterior (PICA) and anterior inferior
cerebellar arteries (AICA) [9, 10] . There are few data on stroke with ischemic focus in the cerebral
hemispheres and in the superior cerebellar artery (SCA) basin in patients with AD [11, 12].

The study was performed on the basis of the Department of Emergency Neurology of N.V. Sklifosovsky
Research Institute for Emergency Medicine and was aimed at the comparison of the data of instrumental
examination methods with the clinical picture in patients with AD.

MATERIAL AND METHODS

We examined 160 patients admitted to N.V. Sklifosovsky Institute with a single or leading complaint of
dizziness. The average age of the patients was 53.3 * 14 years, the minimum - 22, the maximum - 83 years.
The male / female ratio wasl1: 1.5, the NIHSS score upon admission to the hospital was from 0 to 6-0 [0; 0]
points.

All patients underwent neurological status examination, Dix — Hallpike (DH) and Pagnini — McClure
(PMcC) positional maneuvers, Halmagyi-Curthoys (HC) test, duplex scanning of the brachiocephalic
arteries, transthoracic echocardiography (Echocardiography of the brain), CT and MRI, and also Holter
monitoring of electrocardiography (ECG) with the MT-101 ECG recorder (Schiller, Switzerland).

Ultrasound examinations were performed with a Vivid E9 apparatus (General Electrics, USA) with a 9L
MHz linear probe and a 5S sector probe with a frequency of 2.5-5 MHz, respectively, for duplex scanning of



the brachiocephalic arteries and echocardiography. CT was performed with Aquilion Prime 80 / 0.5
multispiral computed tomograph (Toshiba, Japan); MRI - Atlas tomograph (Toshiba, Japan) with a magnetic
field induction of 1.5 T in FLAIR, T2 gradient echo, diffusion-weighted images (DWI) modes.

Statistical processing. To analyze the differences in qualitative features, we used the chi-square test or
Fisher's exact test. To calculate statistical indicators, Microsoft Office Excel 2016 and IBM SPSS Statistics
21 were used.

RESULTS

Out of 160 patients, in 16 (10%) AD were caused by stroke: IS developed in 14 patients, hemorrhagic
stroke - in one, transient ischemic attack (TIA) in the vertebrobasilar basin - in one patient. Peripheral
vestibulopathy as a cause of AD was diagnosed in 113 patients (70.6%) [13] (Table 1).

Table 1
Characteristics of the examined patients
Disease Parameters
n (%) Age, years Gender (m/f) NIHSS, score GCS Min/Max, score

Ischemic stroke 14 (8,8) 59+16 9/5 01[0;2] 14/15
Hemorrhagic stroke 1(0,6) 61 1/0 2 15/15
Transient ischemic attack 1(0,6) 75 1/0 0 15/15
Hypertensive encephalopathies 11 (6,9) 59+9 1/10 0[0;0] 15/15
Vestibular neuronitis 19 (11,9) 53%13 11/8 01[0;1] 15/15
Meniere’s disease 7 (4,4) 48+14 3/4 1[0;2] 15/15
Benign positional paroxysmal vertigo 85 (53,1) 54+13 31/54 01[0;0] 15/15
Arrhythmia 3(1,9) 6120 2/1 1[0;1] 15/15
Anemia 1(0,6) 78 0/1 0 15/15
Demyelinating disease 1(0,6) 34 0/1 2 15/15
Psychogenic dizziness 15 (9,4) 38+11 4/11 0[0;0] 15/15
Labyrinthitis 2(1,3) 51%9 2/0 0 15/15
Total 160 (100) 53+14 65/95 0[0;0] 14/15

Note: GCS — Glasgow Coma Scale

Different types of dizziness were identified: complaints of rotational dizziness were presented by 69%
of patients with ACVE (n = 11) and 75% of patients with other diseases (n = 108). Vertigo, described as “a
sense of loss of consciousness,” was observed in 2% of patients with psychogenic vertigo (n = 1) and sick
sinus syndrome (n = 1). Syncope developed in one patient with transient complete heart block.

Dizziness was statistically significantly more frequent or aggravated with a change in body position in
patients with peripheral vestibulopathies compared to its frequency in patients with stroke (67% versus
19%, p <0.05). Among other types of dizziness, 83% of patients had BPPV, 6.3% had VN, and 3% had
Meniere's syndrome.

In 25% of patients with stroke (n = 4), dizziness regressed during the first day from the onset of the
disease: one patient was diagnosed with a transient ischemic attack (TIA), and three patients were
diagnosed with IS with foci of ischemia in the pool of posterior cerebral artery (n = 1) , middle cerebral
artery (MCA) (n = 1) and SCA (n = 1). Among patients with other diseases, in 30 (21%) dizziness regressed
within 24 hours from the onset of the disease.

Focal neurological symptoms indicating CNS pathology (internuclear ophthalmoplegia, prosoparesis,
dysarthria, dysphonia, dysphagia, unilateral decrease in sensitivity and muscle strength of the limbs,
anisoreflexia, intentional tremor, dynamic ataxia, pathological reflexes) were detected only in 9 patients
(56%) with ACVE and in one patient with demyelinating CNS disease (100%). However, in patients with



other diseases, focal symptoms were also found: facial asymmetry, impaired articulation, hemihypesthesia,
dynamic ataxia, anisoreflexia, and intentional tremor in 21 (15%) cases.

A number of symptoms were detected only in patients with stroke and demyelinating CNS disease:
dysphagia (n = 1), internuclear ophthalmoplegia (n = 1), mono- and hemiparesis (n = 2), unilateral
pathological reflexes (n = 3), adiadochokinesis (n = 2) and depression of consciousness (n = 1).

Severe postural instability was statistically significantly more often observed in patients with stroke
than in patients with other causes of dizziness (44% versus 6%, p <0.05). The sensitivity and specificity of
severe postural instability in relation to ACVE were 44% (95% CI = 43.5-44.5%) and 94% (95% CI = 93.2—
94.8%), respectively. A symptom such as horizontal nystagmus, which changes direction depending on the
gaze setting, was observed in only 31% of patients with stroke and in no patient with other causes of
dizziness. The sensitivity and specificity of this symptom in relation to stroke was 31% and 100%,
respectively. It should be noted that in 2 patients with acute ischemia in the region of the cerebellar nodule,
stroke manifested with only two of the above symptoms. Vertical nystagmus was detected in a single patient
with IS (6.3%) with an ischemic focus in the left SCA.

In 4 patients with IS, dizziness was the only manifestation of the disease. The foci of acute cerebral
ischemia in 2 patients were located in the pool of the right PICA, in one - in the pool of the right posterior
inferior cerebellar artery (PICA), and in one patient - in the right MCA.

Positional maneuvers of DH and PMcC were positive only in patients with BPPV. In 54 patients (64%)
during the first maneuver, typical nystagmus and dizziness were revealed, in 24 (28%) - only dizziness, and
nystagmus as well during subsequent maneuvers. The DH maneuver was positive in 68 patients (80%), the
PMcC maneuver - in 9 (11%), and in one patient (1%) both maneuvers were positive. Seven patients (8%)
experienced dizziness when performing the DH maneuver, which was not accompanied by nystagmus either
at the initial assessment or at the subsequent one; however, the Epley treatment maneuver in these patients
completely stopped the dizziness.

The HC test was positive in 24 patients: in 19 patients with VN (100%), in one patient with Méniére's
syndrome (14.3%), in one patient with labyrinthitis (50%) and in one patient with IS in the PICA and AICA
pools (7%).

Dizziness was accompanied by an acute unilateral hearing loss in 9 patients: in 6 patients with Meniere's
syndrome, in 2 patients with acute serous otitis media and labyrinthitis, and in one patient with IS in the
PICA and AICA pools (7%). In one patient with Meniere's syndrome, dizziness was accompanied by noise
in the ear.

Of the 160 examined, stroke was diagnosed in 15 patients (9%). Of these, 93% of patients (n = 14) had
ischemic changes in the brain, and 7% (n = 1) had radiological signs of intracerebral hematoma (ICH).
Ischemic changes (according to CT data) among patients with cerebral infarction were detected in 47% of
patients (n=7), and in 53% (n = 8), the diagnosis was verified only with subsequent MRI. In 5 patients (36%),
lacunar foci of ischemia were revealed according to MRI data.

The location of the foci of ischemia and hemorrhage was different: in 10 patients with cerebral
infarction, ischemic changes were detected in the cerebellum, in 80% of patients (n = 8) - in the PICA pool,
in 10% (n = 1) - in the pools of both lower cerebellar arteries and in 10% (n = 1) - in the SCA pool. In 2
patients, ischemic foci were visualized in the brainstem, in the basilar artery blood supply - in the pons (n
= 1) and medulla oblongata (n = 1). In 2 patients, the lesions were located in the cerebral hemispheres: in
the projection of the radiant crown of the right parietal lobe (n = 1) and the occipital cortex (n = 1). In a
patient with hemorrhagic stroke, the ICH was visualized in the cerebellar hemisphere with the involvement
of the superior and middle cerebellar peduncles.

Thus, in 86% of patients with IS and AD, the lesion was located in the posterior vessel pool [10].

In a patient with demyelinating disease, according to the MRI of the brain, a rounded lesion with a
diameter of 7 mm in the projection of the caudal pons was revealed, hyperintense on T2-weighted images,
T2 FLAIR, DWI and measured diffusion coefficient maps. In the study in dynamics 28 days after the onset
of symptoms, an increase in the size of the lesion was noted while maintaining the signal characteristics. A
study with intravenous contrast enhancement in the focus revealed the accumulation of a contrast agent.

Among patients with other causes of dizziness, 52% (n = 75) had MR signs of leukoaraiosis and / or T2
hyperintense foci without diffusion restriction on DWI located in the white matter of the brain. 4.9% of
patients (n = 7) had cystic changes in the white matter of the cerebral hemispheres and cerebellum. In 3



patients with BPPV (3.5%), cavernous angiomas were found in the white matter of the cerebral hemisphere
(n = 1), the corpus callosum (n = 1) and the medulla oblongata (n = 1). The frequency of these radiological
findings did not differ between patient groups.

In patients with a clinical picture of labyrinthitis, MR signs of inflammatory changes in the projection
of the middle and inner ear (n = 1) and petrositis (n = 1) were described.

According to the data of duplex scanning of the brachiocephalic arteries, one patient with stroke (6.3%)
revealed occlusion of the vertebral artery, one patient (6.3%) had a dissection of the vertebral artery;
atherosclerotic plaque of a stroke-related artery, stenosing the vessel lumen by 78%, was described in one
patient (6.3%). According to Holter ECG monitoring for 24 hours, 3 out of 7 patients with suspected
cardiogenic cause of dizziness showed an extension of the R - R interval for more than 3 seconds (n = 2)
and transient complete block (n = 1). One patient had iron deficiency anemia with a hemoglobin
concentration of 73 g/L.

DISCUSSION

Acute dizziness may be the only or leading complaint in stroke in the cerebellum or brain stem. In this
case, the examination can reveal signs of damage to the nuclei of the cranial nerves and pathways, as well
as general cerebral symptoms.

It was found that in patients with stroke and AD at the onset of the disease, the most frequent focal
symptoms were weakness and ataxia of the extremities (11-57%), oculomotor disorders (32%), hearing
impairments (3-43%), dysarthria and hemihypesthesia (3%), facial asymmetry (1%). General cerebral
symptoms were manifested by depression of consciousness to stunning, headache [6, 14, 15]. In the
presence of focal and cerebral neurological symptoms in a patient with dizziness, the likelihood of damage
to the brain stem or cerebellum is high. However, in patients with stroke and AD, signs of damage to the
trunk or cerebellum appear in less than half of the cases [5-7].

Most often, stroke in patients with dizziness should be differentiated from peripheral vestibulopathies.
Symptoms such as headache, postural instability, and nystagmus are found in both disease groups.
Imbalance was found almost 4 times more often in patients with stroke and TIA [7, 8]. In a study by Kattah
J.C. (2009), severe postural instability (inability to sit without hands or assistance) was observed only in
patients with stroke, and in 36% of patients it was the only symptom [6]. In our study, patients with this
symptom were observed to have lesions of the pons or the vermis of the cerebellum. The frequency of severe
postural instability was statistically significantly higher among patients with stroke, however, with high
specificity, this symptom had a low sensitivity.

In the differential diagnosis of acute peripheral vestibulopathy and stroke with AD, an important
component is the characteristic of nystagmus and, first of all, its direction. Vertical nystagmus in patients
with AD always indicates a central lesion [6, 16]. In a study by A.S. Saber Tehrani et al. (2014), among
patients with AD and lacunar stroke, vertical nystagmus was observed in 20% of cases. In this case, the foci
of ischemia were located in the posterolateral part of the medulla oblongata, the nodule and the inferior
pedicle of the cerebellum [5]. In our study, vertical nystagmus was detected only in a patient with IS in the
superior peduncle of the cerebellum, the apex of the vermis, and the cerebellar hemisphere.

Horizontal nystagmus, which changes direction depending on the gaze setting, is more often observed
in patients with stroke. In a study by C.D. Cnyrim et al. (2008) revealed a reversing nystagmus in 56% of
patients with stroke and only 17% with peripheral vestibulopathy (p <0.05, statistically significant).
However, this isolated feature was not regarded as reliable one for the verification of a central lesion [17].
In a study by D.E. Newman-Toker et al. (2008) multidirectional nystagmus was detected only in patients
with stroke, but due to the large difference in the size of the groups, the frequency of the symptom did not
have significant differences in the groups of stroke and acute peripheral vestibulopathy. The foci of
ischemia in patients with this symptom were located in the tonsil, uvula, nodule, flocculus of the
cerebellum, the lower part of the cerebellar vermis, and the lateral part of the medulla oblongata [7]. In our
study, persistent horizontal nystagmus, changing direction, was detected only in patients with IS and foci
of ischemia in the nodule, apex of the vermis, and cerebellar hemispheres. However, with a high specificity,
the sensitivity of the symptom in relation to the detection of stroke in patients with AD was not high.

One of the strategies in the diagnosis of diseases with AD is to exclude benign pathology - BPPV, VN,
Meniere's disease - the most common causes of dizziness [2, 4, 18].

The DH maneuver is the gold standard for diagnosing the most common type of BPPV associated with
the posterior semicircular canal. The conclusion about the diagnosis of this disease is made if the patient



indicates that dizziness is provoked by changes in the position of the head, and when a characteristic
nystagmus is detected during the DH maneuver. To assess the lateral semicircular canal, the PMcC
maneuver is used. This variant of BPPV is detected much less frequently [19, 20].

In some patients with BPPV, during positional maneuvers, dizziness is not accompanied by nystagmus.
Thus, in a study by K. Hanley and T. O'Dowd (2002), the predictive value of a negative result was 52% [19,
21]. In support of this C. Evren et al. (2016) cite data that 41% of patients with negative results of positional
maneuvers at the first assessment showed typical manifestations of BPPV during the second maneuver [22].
An indirect confirmation of the existence of BPPV without nystagmus in a positional maneuver is the study
by G.A. Alvarenga et al. (2011), in which a comparison of the effectiveness of treatment maneuvers between
the BPPV groups with and without nystagmus did not show statistically significant differences [23]. In our
study, positive positional tests were detected only in patients with BPPV. CT and MRI in this group of
patients showed nonspecific radiological signs. In 36% of patients, it was necessary to repeat the maneuvers
to clarify the diagnosis, and in 8% of patients with positional vertigo in the absence of nystagmus during
testing, the diagnosis was made based on the positive effect of the therapeutic maneuver.

Vestibular neuronitis (VN) is the second most common cause of AD, which clinical manifestations are
persistent systemic dizziness, horizontal nystagmus directed towards a healthy labyrinth, deviation when
walking towards the affected labyrinth, nausea, vomiting. Hearing disorders and focal neurological
symptoms are absent in patients with VN [18, 24-26].

The HC test (horizontal impulse test) is used to assess the function of the semicircular canal in the
diagnosis of vestibular neuronitis [18, 25]. The test is easily performed at the patient's bedside and,
according to some reports, has sufficient sensitivity for use in clinical practice [27-30]. However, in the
study of N. Perez et al. (2003) the sensitivity of the test was quite low - 45%, and in the study by C.D. Cnyrim
et al. (2008) a positive HC test is presented as a weak predictor of peripheral vestibular lesion [7, 17, 31].
Finally, D.E. Newman-Toker D.E. et al. (2008) described clinical cases in patients with a positive HC test
and IS in the AICA pool [7]. In our study, this test was positive both in patients with peripheral
vestibulopathies (vestibular neuronitis, Meniere's syndrome, labyrinthitis) and in a patient with IS in the
AICA pool. In a patient with stroke, a positive HC test was combined with an acute unilateral hearing loss
that lasted for at least 48 hours. Hearing impairment was not observed in other locations of ACVE.

J.C. Kattah et al. (2009) offered a test that is highly informative in diagnosing pathology of the brain
stem and cerebellum in patients with isolated AD. The combination of negative horizontal impulse test,
vertical eyeball difference and direction-changing nystagmus had greater sensitivity and specificity to
central lesion than DWI MRI in the first 48 hours from the onset of the disease [6]. However, while doing
our work, we did not come across patients who tested positive.

For the diagnosis of Meniere's disease, criteria have been suggested that take into account dizziness in
combination with hearing impairment, a certain duration and frequency of seizures [32]. Also, in this
pathology, a positive horizontal impulse test has been described [33, 34]. We included 7 patients in the
study, whose clinical picture met the diagnostic criteria for Meniere's disease, with the exception of the
frequency of seizures: all patients had a seizure for the first time. On this basis, a conclusion was made
about the onset of the disease, and the diagnosis was formulated as Meniere's syndrome. In one patient,
the HC test was positive during an attack and negative at follow-up.

Neuroimaging plays a key role in the differential diagnosis of diseases with AD [35-37]. Computed
tomography is a highly sensitive tool for verifying intracerebral hemorrhage, but this cause of AD is rare.
Research by K.A. Kerber et al. (2012) showed that in 2.2% of patients with hemorrhagic stroke and NIHSS
less than 2 points, a clinical picture similar to peripheral vestibulopathy was observed, and only 0.2% did
not reveal focal or cerebral symptoms. In this case, the hematoma was located in the left inner capsule [38].
Our study included one patient with ICH located in the superior and middle cerebellar peduncles, nodule,
vermis, and cerebellar tonsil. Focal neurological symptoms in the patient were represented by homolateral
nystagmus and ataxia.

Ischemic stroke is the most common CNS disease with isolated AD, and MRI remains the most sensitive
method for diagnosing this disease [6, 9, 17, 36]. In studies where CT and MRI were performed on all
patients, cerebral infarction in the PICA pool most often caused dizziness without obvious symptoms of
brain damage. In a study by B. Norrving et al. (1995) all patients had radiological signs of stroke in the AICA
basin. In a study by H. Lee et al. (2006) in 96% of patients ischemic changes were detected in the area of
vascularization of the PICA, and in 4% - in the area of the AICA [9, 10]. In our study, the predominant
localization of ischemic foci in patients with stroke and AD was the PICA pool. This localization requires
an MRI scan to verify the diagnosis.



Stroke with the formation of a focus in the cerebral hemispheres in patients with isolated dizziness is
extremely rare. Ischemic changes were located in the posterior part of the insula, transverse temporal,
supra-marginal and angular gyri, inferior parietal lobe, posterior part of the globus pallidus. Dizziness in
these patients was less intense and lasting than in diseases of the peripheral vestibular analyzer, and in
50% of patients, dizziness was combined only with postural instability and was not accompanied by
nystagmus or other focal symptoms [11]. Another rare location for vertigo is the SCA pool, since there are
no structures of the vestibular analyzer and its connections in this area. However, it is known that 1/3 of
patients with SCA infarction may also have ischemic changes in the AICA pool [39].

In our study, in a patient with a stroke in the MCA pool, the ischemic focus was located in an atypical
place: in the region of the postcentral gyrus on the right. In this patient, as well as in patients with another
uncharacteristic location - the SCA and ICA pools, the dizziness was transient and regressed during the first
day. Therefore, we assumed that this symptom was associated with a transient circulatory disorder in the
ischemic penumbra, which extended to the structures of the vestibular analyzer.

Demyelinating disease of the central nervous system has been described as the cause of acute vestibular
syndrome. In this case, foci of demyelination are located in the medulla oblongata and the pons, the upper,
middle and lower cerebellar peduncles. In this case, the clinical picture consisted only of ophthalmoparesis
and / or nystagmus [35]. Our study included one patient with demyelinating disease with a demyelinating
focus in the pontine projection.

In patients with TIA, BPPV, vestibular neuronitis, Meniere's disease, psychogenic dizziness, CT and MRI
do not reveal specific radiological symptoms [18]. We did not find data on the results of neuroimaging in
anemia and cardiac conduction disorders in the available literature. In patients with this pathology included
in our study, only nonspecific changes in the white matter of the brain were revealed.

Vertebral artery occlusion is detected in patients with IS and isolated AD [9]. In our study, occlusion of
the vertebral artery was found in one patient with dizziness, nystagmus, and postural instability that
regressed within 24 hours. Dissection of the vertebral artery can be detected in young patients with vertigo
caused by cerebellar infarction [40]. Our work included one patient aged 35 years where isolated dizziness
was caused by cerebellar infarction during dissection.

Arrhythmia can cause dizziness in a patient admitted to the hospital. In patients with episodes of
dizziness and syncope, Holter ECG monitoring reveals cardiac arrhythmias and conduction disorders:
episodes of supraventricular and ventricular tachycardia, sinus bradycardia, tachycardia-bradycardia
syndrome [1, 41, 42]. In our work, monitoring was carried out in patients with episodes of non-systemic
dizziness and / or syncope, which made it possible to determine cardiac conduction disturbances as the
cause of symptoms in 3 out of 7 patients.

CONCLUSION

1. Stroke is a rare (10%) cause of acute dizziness.

2. The main symptoms that make it possible to suspect a stroke in patients with acute dizziness are
postural instability and horizontal nystagmus, which changes direction. The specificity of symptoms is 94%
and 100%, the sensitivity is 44% and 31%, respectively.

3. Dix-Hallpike and Pagnini-McClure positional maneuvers allow to exclude stroke and establish a
diagnosis of benign paroxysmal positional vertigo in patients with acute positional vertigo.

4. The Halmagiy-Curthoys test can be positive both in peripheral vestibulopathies (vestibular
neuronitis, Meniere's syndrome, labyrinthitis) and in stroke in the basin of the anterior inferior cerebellar
artery, but is not suitable for confirming peripheral vestibulopathy.

5. In 86% of patients with ischemic stroke and acute dizziness, the lesion was located in the posterior
pool, which requires the use of magnetic resonance imaging to verify the diagnosis.

6. In 6.3% of patients with acute dizziness and acute cerebrovascular accident, dissection of the
vertebral artery is revealed as a cause of stroke according to duplex scanning.

7. Holter ECG monitoring allows cardiac conduction disturbances to be detected as a cause of dizziness
in patients with episodes of non-systemic dizziness.

REFERENCES

1. Newman-Toker DE, Hsieh YH, Camargo Jr CA, Pelletier AJ. Butchy GT, Edlow JA, et al. Spectrum of dizziness visits to US emergency
departments: cross-sectional analysis from a nationally representative sample. Mayo Clin Proc. 2008;83(7):765-775. PMID: 18613993
https://doi.org/10.4065/83.7.765

2. Abdulina OV. Chastota, prichiny, differentsial’nyy diagnoz, lechenie i prognoz ostrogo vestibulyarnogo golovokruzheniya v neotlozhnoy
nevrologii: cand. med. sci. diss. synopsis. Moscow; 2007. (in Russ.) Available at: https://search.rsl.ru/ru/record/01003163621 [Accessed
07 Aug, 2020]



10.

1

—_

12.

13.

14.

1

w

16.

17.

18.

19.

20.

2

—

22.

2

w

24.
25.

26.

27.

28

29.

30.

3

by

32.

33,

34.

3

(931

Herr RD, Zun L, Mathews JJ. A Directed Approach to the Dizzy Patient. Ann Emerg Med. 1989;18(6):664-672. PMID: 2729692
https://doi.org/10.1016/s0196-0644(89)80524-4

Kerber KA. Vertigo and Dizziness in the Emergency Department. Emerg Med Clin North Am. 2009;27(1):39-50. PMID: 19218018
https://doi.org10.1016/j.emc.2008.09.002

Saber Tehrani AS, Kattah JC, Mantokoudis FG, Pula JH, Nair D, Blitz A, et al. Small strokes causing severe vertigo Frequency of false-
negative MRIs and nonlacunar mechanisms. Neurology. 2014;83(2):169-173. PMID: 24920847
https://doi.org/10.1212/wnl.0000000000000573

Kattah JC, Talkad AV, Wang DZ, Hsieh Yu-H, Newman-Toker DE. HINTS to Diagnose Stroke in the Acute Vestibular Syndrome: three-
step bedside oculomotor examination more sensitive than early MRI diffusion-weighted imaging. Stroke. 2009;40(11):3504-3510.
PMID: 19762709 https://doi.org/10.1161/strokeaha.109.551234

Newman-Toker DE, Kattah JC, Alvernia JE, David ZW, et al. Normal head impulse test differentiates acute cerebellar strokes from
vestibular neuritis. Neurology. 2008;70(24Pt2):2378-2385. PMID: 18541870 https://doi.org/ 10.1212/01.wnl.0000314685.01433.0d
Kerber KA, Brown DL, Lisabeth LD, Smith MA, Morgenstern LB. Stroke Among Patients with Dizziness, Vertigo, and Imbalance in the
Emergency  Department: a population  based study. Stroke. 2006;37(10):2484-2487. PMID: 16946161
https://doi.org/10.1161/01.str.0000240329.48263.0d

Norrving B, Magnusson M, Holtis S. Isolated acute vertigo in the elderly; vestibular or vascular disease? Acta Neurol Scand.
1995;91(1):43-48. PMID: 7732773 https://doi.org/10.1111/j.1600-0404.1995.tb05841.x

Lee H, Sohn S-1, Cho Y-W, Lee S-R, Ahn B-H, Park B-R, et al. Cerebellar infarction presenting isolated vertigo: frequency and vascular
topographical patterns. Neurology. 2006;67(7):1178-1183. PMID: 17030749 https://doi.org/10.1212/01.wnl.0000238500.02302.b4

. Dieterich M, Brandt T. Why acute unilateral vestibular cortex lesions mostly manifest without vertigo. Neurology. 2015;84(16):1680—

1684. PMID: 25817840 https://doi.org/10.1212/wnl.0000000000001501

Kase CS, White JL, Joslyn JN, Williams JP, Mohr JP. Cerebellar infarction in the superior cerebellar artery distribution. Neurology.
1985;35(5):705-711. PMID: 3990968 https://doi.org/10.1212/wnl.35.5.705

Shevchenko EV, Ramazanov GR, Petrikov SS. Causes of Dizziness in Patients with Suspected Stroke. Russian Sklifosovsky Journal
Emergency Medical Care. 2018;7(3):217-221. https://doi.org/10.23934/2223-9022-2018-7-3-217-221

Derebery M]. The diaganosis and treatment of dizziness. Med Clin North Am. 1999;83(1):163-177. PMID: 9927968
https://doi.org/10.1016/s0025-7125(05)70095-x

. Rubenstein RL, Norman DM, Schindker RA, Kaseff L. Cerebellar infarction: a presentation of vertigo. Laryngoscope. 1980;90(3):505—

514. PMID: 7359972 https://doi.org/10.1002/lary.5540900319

Strupp M, Brandt T. Diagnosis and Treatment of Vertigo and Dizziness. Dtsch Arztebl Int. 2008;105(10):173—-180. PMID: 19629221
https://doi.org/10.3238/arztebl.2008.0173

Cnyrim CD, Newman-Toker D, Karch C, Brandt T, Struppet M. Bedside differentiation of vestibular neuritis from central “‘vestibular
pseudoneuritis”. ] Neurol Neurosurg Psychiatry. 2008;79(4):458-460. PMID: 18344397 https://doi.org/10.1136/jnnp.2007.123596
Brandt T, Diterikh M, Shtrupp M. Golovokruzhenie. Moscow: Praktika Publ.; 2009. (in Russ.)

Bhattacharyya N, Gubbels SP, Schwartz SR, Edlow JA, El-Kashlan H, Fife T, et al. Clinical Practice Guideline: Benign Paroxysmal
Positional ~ Vertigo  (Update).  Otolaryngol ~ Head  Neck  Surg.  2017;156(3  Suppl):S1-S47. PMID: 28248609
https://doi.org/10.1177/0194599816689667

Fife TD, Iverson DJ, Lempert T, Furman JM, Baloh RW, Tusae R], et al. Practice parameter: therapies for benign paroxysmal positional
vertigo (an evidence-based review): Report of the Quality Standards Subcommittee of the American Academy of Neurology. Neurology.
2008;70(22):2067-2074. PMID: 18505980 https://doi.org/10.1212/01.wnl.0000313378.77444.ac

. Hanley K, O’Dowd T. Symptoms of vertigo in general practice: a prospective study of diagnosis. Br ] Gen Pract. 2002;52(483):809-812.

PMID: 12392120

Evren C, Demirbilek N, Elbistanl MS, Koktiirk F, Mustafa C. Diagnostic value of repeated Dix-Hallpike and roll maneuvers in benign
paroxysmal positional vertigo. Braz J Otorhinolaryngol. 2016; 83(3):243-248. PMID: 27170347
https://doi.org/10.1016/j.bjorl.2016.03.007

. Alvarenga GA, Barbosa MA, Porto CC. Benign Paroxysmal Positional Vertigo without nystagmus: diagnosis and treatment. Braz |

Otorhinolaryngol. 2011;77(6):799-804. PMID: 22183288

Strupp M, Brandt T. Vestibular Neuritis. Semin Neurol. 2009;29(5):509-519. PMID: 19834862 https://doi.org/10.1055/s-0029-1241040
Jeong SH, Kim HJ, Kim JS. Vestibular neuritis. Semin Neurol. 2013;33(3):185-194. PMID: 24057821 https://doi.org/10.1055/s-0033-
1354598

Sekitani T, Imate Y, Noguchi T, Inokuma T. Vestibular neuronitis: epidemiological survey by questionnaire in Japan. Acta Otolaryngol
Suppl. 1993;503:9-12. PMID: 8470507 https://doi.org/10.3109/00016489309128061

Aw ST, Fetter M, Cremer PD, Karlberg M, Halmagyi GM, et al. Individual semicircular canal function in superior and inferior vestibular
neuritis. Neurology. 2001;57(5):768-774. PMID: 11552001 https://doi.org/10.1212/wnl.57.5.768

. Halmagyi GM, Aw ST, Cremer PD, Curthoys IS, Toddet MJ. Impulsive testing of individual semicircular canal function. Ann NY Acad

Sci. 2001;942:192-200. PMID: 11710461 https://doi.org/10.1111/j.1749-6632.2001.tb03745.x

Halmagyi GM, Black RA, Thurtell MJ, Curthoys IS. The human horizontal vestibulo-ocular reflex in response to active and passive head
impulses after unilateral vestibular deafferentation. Ann NY Acad Sci. 2003;1004:325-336. PMID: 14662472
https://doi.org/10.1196/annals.1303.030

Jorns-Héaderli M, Straumann D, Palla A. Accuracy of the bedside head impulse test in detecting vestibular hypofunction. J Neurol
Neurosurg Psychiatry. 2007;78(10):1113-1118. PMID: 17220287 https://doi.org/10.1136/jnnp.2006.109512

. Perez N, Rama-Lopez J. Head-impulse and caloric tests in patients with dizziness. Otol Neurotol. 2003;24(6):913-917. PMID: 14600474

https://doi.org/10.1097/00129492-200311000-00016

Lopez-Escamez JA, Carey ], Chung W-H, Goebel JA, Magnusson M, Mandala M, et al. Diagnostic criteria for Meniére’s disease. J Vestib
Res. 2015;25(1):1-7. PMID: 25882471 https://doi.org/10.3233/VES-150549

Kingma H, Meulenbroeks A, De Jong 1. Vestibular ocular reflexes in Méniére’s disease patients evaluated by passive high frequency
head rotation (yaw) and sidewards acceleration. Acta Otolaryngol Suppl. 2000;544:19-26. PMID: 10904797
https://doi.org/10.1080/000164800750044443-1

Lee SU, Kim HJ, Koo JW, Kim Ji-S. Comparison of caloric and head-impulse tests during the attacks of Meniere’s disease. Laryngoscope.
2017;127(3):702-708. PMID: 27311766 https://doi.org/10.1002/lary.26103

. Pula JH, Newman-Toker DE, Kattah JC. Multiple sclerosis as a cause of the acute vestibular syndrome. J Neurol. 2013;260(6):1649-

1654. PMID: 23392781 https://doi.org/10.1007/s00415-013-6850-1



37.

38.

39.

40.

41.

42.

. Jauch EC, Saver JL, Adams Jr HP, Bruno A, Connors B J], Demaerschalk BM, et al. Guidelines for the Early Management of Patients with
Acute Ischemic Stroke A Guideline for Healthcare Professionals from the American Heart Association/American Stroke Association.
Stroke. 2013;44(3):870-947. PMID: 23370205 https://doi.org/10.1161/STR.0b013e318284056a

Ministerstvo Zdravookhraneniya. Prikaz No 928n ot 15.11.2012. “Ob utverzhdenii Poryadka okazaniya meditsinskoy pomoshchi bol’'nym s
ostrymi narusheniyami mozgovogo krovoobrashcheniya”. (in Russ.) Available at: https://base.garant.ru/70334856/ [Accessed 07 Aug,
2020]

Kerber KA, Burke JF, Brown DL, Meurer W], Smith MA, Lisabeth LD, et al. Does Intracerebral Hemorrhage Mimic Benign Dizziness
Presentation? A Population Based Study. Emerg Med J. 2012;29(1):43-46. PMID: 21245473 https://doi.org/10.1136/emj.2010.104844
Amarenco P, Hauw JJ. Cerebellar infarction in the territory of the superior cerebellar artery: a clinicopathologic study of 33 cases.
Neurology. 1990;40(9):1383-1390. PMID: 2392223 https://doi.org/10.1212/wnl.40.9.1383

Rane NJ, McAuley D. Vertebral artery dissection presenting as isolated vertigo. Emerg Med J. 2007;24(10):732. PMID: 17901283
https://doi.org/10.1136/em;j.2007.046946

Gordon M. Occult Cardiac Arrhvthmias Associated with Falls and Dizziness in the Elderly: Detection by Holter Monitoring. ] Am Geriatr
Soc. 1978;26(9):418-423. PMID:681659 https://doi.org/10.1111/j.1532-5415.1978.tb05390.x

Lipski J, Coher L, Espinoza J, Motro M, Dack S, Donoso E, et al. Value of Holter Monitoring in Assessing Cardiac Arrhythmias in
Symptomatic Patients. Am J Cardiol. 1976;37(1):102—107. PMID: 1244726 https://doi.org/10.1016/0002-9149(76)90507-5

Received on 21.08.2020

Review completed on 21.12.2020
Accepted on 21.12.2020


https://doi.org/10.1111/j.1532-5415.1978.tb05390.x
https://doi.org/10.1016/0002-9149(76)90507-5

