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ABSTRACT

Vertigo, difficulty walking, and loss of balance/coordination are among the symptoms of
stroke in 50% of stroke cases. Vertigo due to cerebrovascular disease is generally associated
with other neurological signs such as cranial nerve abnormalities, hemiparesis, facial
weakness, diplopia, hyperesthesia, and Horner's syndrome. A 42-year-old woman came to
the emergency department with complaints of dizziness, nausea, and frequent vomiting for
the previous 4 hours. The symptoms are also accompanied by a feeling of tingling on the
left side of the face, and the left eyelid cannot open optimally. The patient has a history of
uncontrolled hypertension. The HINTS test revealed central vertigo, and the patient also
found dysdiadochokinesis, ataxia, and dysmethria. A non-contrast head CT scan showed ICH
in the left cerebellum with a volume of 6.9 cc. Based on the results of these examinations,
the patient was diagnosed with cerebellar hemorrhage. The blood supply to the brainstem,
cerebellum, and inner ear comes from the vertebrobasilar vascular system. Blockage or
rupture of blood vessels in one of the main branches of this system can cause symptoms of
vertigo. Symptoms of vertebrobasilar stroke vary widely and depend on which of the three
main circumferential branches is affected; posterior inferior cerebellar artery, anterior
inferior cerebellar artery, or superior cerebellar artery. Vertigo in patients who have risk
factors for stroke accompanied by other neurological symptoms should be considered for a
thorough neurological examination to evaluate the possibility of cerebrovascular disease.
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INTRODUCTION

Vertigo is a sensation like wrong movement in oneself or the surrounding
area. This perception often feels like a spinning or swaying movement (Shaikh &
Manto, 2019). Vertigo is not a disease, but rather a symptom of various diseases
with different etiologies. Among them is dysfunction of the vestibular system, both
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peripheral (inner ear, vestibular nerve) and central (brain stem, cerebellum) (Strupp
et al., 2020).

Vertigo, difficulty walking, loss of balance/coordination are among the
symptoms of stroke in 50% of stroke cases. Vertigo due to cerebrovascular disease
(CVD) is generally associated with other neurological signs. Sometimes cerebellar
and brain stem strokes can appear with prominent symptoms of vertigo and
resemble acute vestibulopathy, which can cause delays in stroke diagnosis (Chakor
& Eklare, 2012). Luckily, there are various clues in the physical examination that
can distinguish between the causes of acute vertigo/dizziness resulting from a
central or peripheral disorder. If there are additional neurological symptoms such
as cranial nerve abnormalities, hemiparesis, facial weakness, diplopia,
hyperesthesia, and Horner's syndrome, then central vertigo must immediately be
suspected as the main cause (Armato et al.,, 2014). Cerebellar hemorrhage
represents approximately 10% of all cerebellar strokes. Correct identification of
cerebellar stroke is important to determine appropriate management and improve
the prognosis of the disease, especially during the acute phase (Choi et al., 2013).

RESEARCH METHOD

Case Report

A 42-year-old woman came to the emergency department with complaints of
dizziness, nausea and frequent vomiting for the previous 4 hours. The symptoms
are also accompanied by a feeling of tingling on the left side of the face and the left
eyelid cannot open optimally. There is no weakness in the upper extremities and
lower extremities, the patient has difficulty standing. The patient denies hearing
loss, fever, seizures, or other complaints. The patient has history of uncontrolled
hypertension for the last 3 years and does not take regular medication. The vital
signs showed blood pressure 200/100, pulse 94 times per minute, breathing 20 times
per minute, temperature 36°C, and GCS 14. On physical examination, a head
impulse test was carried out, the results were normal, bidirectional nystagmus, and
the test of skew was positive, whose suggests to central vertigo. The patient also
found dysdiadochokinesis, ataxia, and dysmethria. Motoric and sensory
examination of all four extremities were normal.

On examination with a non-contrast head CT scan, the results showed suspect
ICH in the left cerebellum with a volume of 6.9 cc (Figure 1 & Figure 2). In
supporting examinations, abnormal results were obtained for potassium of 2.72.
Based on the results of these examinations, the patient was diagnosed with
cerebellar hemorrhage with hypertension and hypokalemia. The patient was given
mannitol therapy 125 ml every 6 hours for 3 days, betahistine 6 mg every 12 hours,
amlodipine 10 mg every 24 hours, lisinopril 10 mg every 24 hours, dopamet 250
mg every 8 hours, and nicardipine drip according to the protocol. The patient was
also given 2 flasks or 50 ml of 7.46% Kcl fluid mixed in 500 ml of 0.9% NS infusion
given within 24 hours to treat hypokalemia. After 5 days of treatment at the hospital,
the patient was able to go home from the hospital with reduced dizziness, reduced
tingling on the left side of the face, the left eyelid could open and close well, and
blood pressure was below 140/80.
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Figure 2. non-contrast head CT scan showed
ICH in the left cerebellum with with a volume
of 6.9 cc

Figure 1. non-contrast head CT scan showed
ICH in the left cerebellum

RESULTS AND DISCUSSION

Patients with vascular vertigo usually present with acute vestibular syndrome
(AVS), which refers to the onset of acute symptoms of vertigo or dizziness
accompanied by nausea or vomiting, head movement intolerance, and instability of
body balance (Kim et al., 2022). The presence of these symptoms should lead to a
thorough neurological examination and evaluation of possible cerebrovascular
disease in patients with risk factors for stroke.

HINTS examination (head-impulse, nystagmus, test of skew) helps
differentiate possible stroke (central cause) from acute vestibular syndrome
(peripheral cause) (Hsu et al., 2016). The first examination is horizontal head
impulse. The presence of refixation saccadic movements was defined as a positive
result. If the results are normal, then the vertigo is central type. The head impulse
test has a sensitivity of 11.1% and a specificity of 100% in differentiating central
vestibular disorder from vestibular migraine. The next examination is a nystagmus
examination. The results are said to be positive if the patient complains of dizziness
and has nystagmus. On examination of nystagmus, if it is caused by central vertigo,
then the direction of the nystagmus is horizontal, pure torsional or pure vertical,
there is a change in direction, it can change direction with convergence, it can
change direction or intensity with changes in head or eye position. Next is the test
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of skew; the presence of vertical misalignment in the eyes indicates the presence of
central vertigo. Apart from that, other tests can also be carried out, such as the
Romberg test. The Romberg test is said to be positive if the patient can maintain his
balance with his eyes open. When this test is performed and the patient falls to one
side with either eyes open or closed, the abnormality can be confirmed to be in the
cerebellum. If the symptoms are more suggestive of central vertigo, a neurological
examination needs to be carried out (Pricilia & Kurniawan, 2021). Vertigo due to
CVD, is associated with fewer vegetative symptoms and more severe imbalance
and associated brainstem signs.

The blood supply to the brainstem, cerebellum, and inner ear comes from the
vertebrobasilar vascular system. Blockage of one of the main branches of this
system can cause symptoms of vertigo. Symptoms of vertebrobasilar ischemic
stroke (VIS) vary widely and depend on which of the three main circumferential
branches is blocked; posterior inferior cerebellar artery, anterior inferior cerebellar
artery, or superior cerebellar artery (Thompson & Amedee, 2009).

Occlusion of the posterior inferior cerebellar artery will cause lateral
medullary infarction and result in lateral medullary syndrome, also known as
Wallenberg's syndrome. Manifestations of the condition include vertigo,
nystagmus, balance disorders, ipsilateral limb ataxia and facial pain or numbness,
contralateral body hemianesthesia, Horner's syndrome, dysphagia, hoarseness, and
rarely, facial nerve paralysis. Lateral pontomedullary infarction due to occlusion of
the anterior inferior cerebellar artery will cause lateral inferior pontine syndrome.
This syndrome is characterized by symptoms similar to Wallenberg's syndrome
with striking differences. Involvement of cranial nerves VII and VIII causes
ipsilateral facial paralysis, tinnitus, and hearing loss, respectively. However,
dysphagia and hoarseness are not seen because cranial nerve nuclei IX and X are
not involved with anterior inferior cerebellar artery occlusion. Lateral superior
pontine syndrome occurs when the superior cerebellar artery is blocked. With this
syndrome, a person can experience vertigo, nystagmus, balance disorders, ataxia of
the ipsilateral extremities and facial pain or numbness, contralateral body
hemianesthesia, and Horner's syndrome. What differentiates this syndrome is the
finding of contralateral vibration and temperature disorders due to involvement of
the medial lemniscus.

Cerebellar hemorrhage occurs in approximately 10% of all intracranial
hemorrhages with a low annual incidence of 1% to 2% of all strokes. Cerebellar
hemorrhage can occur spontaneously, due to stroke or as a result of trauma, and
most often occurs in middle-aged and elderly adults. Patients usually have
underlying risk factors that cause bleeding such as hypertension or small vessel
disease (Muthmainnina & Kurniawan, 2022). In massive cerebellar hemorrhage,
the condition can deteriorate quickly to coma and even death. Small cerebellar
hemorrhages, especially around the vermis, sometimes cause symptoms of
dizziness with nystagmus determined by changes in position similar to BPPV
conditions.(3) Clinical manifestations of cerebellar hematoma appear suddenly,
such as attacks of severe vertigo, ataxia without weakness, and signs of increased
intracranial pressure such as headache, vomiting, and decreased consciousness
(Lallaetal., 2012).
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Computerized tomography (CT) imaging of the head without contrast is a
rapid and widely available examination, making it the first and most efficient
evaluation method for patients who present with signs and symptoms of possible
cerebellar hemorrhage. Most surgeons recommend that the hematoma be surgically
removed as soon as possible if the diameter of the hematoma is more than 40 mm
or the volume is more than 15 ml and there is a compression in the brainstem or
hydrocephalus. In contrast, patients who have a GCS score of 14 or more, a small
hematoma (less than 40 mm), and no evidence of hydrocephalus can be treated
conservatively (Wu et al., 2010).

CONCLUSION

Vertigo can be an early symptom of dysfunction of the vestibular system, both
peripheral and central. Patients with suspected vertigo due to cerebrovascular
disease, in this case cerebellar hemorrhage, an appropriate physical examination is
needed to support the presence of central vertigo, and it is also necessary to pay
attention to the presence of visible neurological signs. Early detection of the disease
and appropriate treatment are necessary to prevent further brain damage, disability
and even death.
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