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CASE REPORT

A case of cerebellar infarction presenting as thunderclap
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Abstract Thunderclap headache (TCH) refers to a
sudden-onset, severe headache that features in subarach-
noid hemorrhage, unruptured intracranial aneurysm, cere-
bral venous thrombosis, pituitary apoplexy, cervical artery
dissection, and hypertensive reversible posterior leukoen-
cephalopathy. TCH is a rare manifestation in cerebral or
cerebellar infarctions. Herein, we report on a 60-year-old
woman with a thunderclap headache as the first symptom
of cerebellar infarction, in the absence of abnormal findings
in the brain computed tomography (CT), CT angiography,
and lumbar puncture. An urgent brain MRI showed an
acute infarction of the right cerebellar hemisphere. The
next day, the patient presented with right side ataxia. In
emergency cases presenting with thunderclap headache,
one should consider an expanded evaluation and/or close
observation, with frequent neurological examinations, even
though the findings are normal on the initial neurological
examination, cerebrospinal fluid analysis, and brain CT.
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Introduction

Headaches are a relatively common phenomenon in cere-
brovascular disease. About 25% of stroke patients experi-
ence headaches and half of such headaches develop before
the onset of other stroke manifestations [1]. One such
headache is the thunderclap headache (TCH), a sudden,
severe headache with a maximum intensity at onset [2].
A TCH might be the first sign of a serious intracranial
vascular disorder. TCH can also be a manifestation of
primary headache, and it is now also recognized as an
idiopathic headache. Headache is not uncommon in
ischemic stroke. However, cerebral and cerebellar infarc-
tions rarely present with TCHs. A formula for the diag-
nostic assessment of TCH should be established. The
management of this type of headache is controversial. The
established diagnostic assessment of TCH includes a
computed tomography (CT) of the head and cerebrospinal
fluid (CSF) examination in order to exclude a subarachnoid
hemorrhage. In patients whose CT scans and CSF analyses
are normal, further testing is rarely considered to be indi-
cated by most clinicians. Herein, we report a case in which
TCH was the first symptom of cerebellar infarction diag-
nosed by diffusion-weighted magnetic resonance imaging.

Case report
A 60-year-old woman visited the emergency room with a

sudden-onset headache. The patient described headache as
maximal at, or within 1 min of the onset. The patient said it
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rapidly generalized from its origin, in the right occipital
region, to the patient’s entire head, and it occurred while
the patient was resting. The patient described the pain as
the worst headache the patient had ever experienced. The
patient’s associated symptoms included nausea, without
any phonophobia, and photophobia. The patient’s medical
history revealed hypertension and diabetes mellitus, both of
which were well controlled.

On the physical examination, the patient seemed irri-
tated and distressed, with a temperature of 36.6°C, a
regular pulse of 98 beats per minute, a respiratory rate of
17 breaths per minute, and oxygen saturation of 99%.
Blood pressure monitoring revealed hypertension with its
peak at 190/90 mmHg. A cardiopulmonary examination
revealed no jugular venous distension or peripheral edema,
patient’s breath sounds were equal bilaterally and heart
sounds were tachycardic without a murmur. A neurologi-
cal examination disclosed no focal, long-tract, or lateral-
izing neurological findings, and there were no specific
signs of raised intracranial pressure, such as papilledema,
visual obscuration, or diplopia. Patient’s isocoric pupils
measured 3 mm. Initial laboratory tests, including blood
count, electrolytes, C-reactive protein, and D-dimer, were
normal. An electrocardiogram showed an atrial fibrillation
with tachycardia. A two-dimensional transthoracic echo-
cardiography (TTE) was performed to detect a possible
cardiac embolic source as vegetation lodged in the mitral
valve.

Upon patient’s admission, a brain CT did not reveal any
abnormalities (Fig. 1a, b). A lumbar puncture had an open-
ing pressure of 150 mm H,O (reference range 70—180 mm
H,0), with clear, colorless cerebrospinal fluid (CSF). An
analysis revealed no erythrocytes or leukocytes, with protein
at 44 mg/dL and glucose at 83 mg/dL. A brain computed
tomography (CT) angiography showed no aneurismal mal-
formations (Fig. 1c, d). An urgent, diffusion-weighted MRI
revealed an infarction in the right cerebellar hemisphere, and
an apparent diffusion coefficient (ADC) map showed low
ADC values corresponding to the lesion (Fig. le, f, arrows).
The headache intensity gradually subsided, and the headache
resolved completely within 24 h.

At the second day of admission, the patient presented
with gait difficulty. Neurological examination showed that
the patient’s cranial nerves were intact. Noted symptoms
were right-side dysmetria with right-side limb ataxia, and
mild, hypotonic right hemiparesis. Sensory examination
findings were normal. The findings of additional laboratory
tests such as, blood counts, basic chemistries, prothrombin
time, partial thrombin time, homocysteine, erythrocyte
sedimentation rate, anti-nuclear antibodies, anticardiolipin
antibodies, and cardiac enzymes, were normal. The patient
received anticoagulant treatment. The patient was then
discharged. At the patient’s follow-up 2 months later, the
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Fig. 1 Neuroradiological studies of the patient. The brain CT shows
no abnormalities (a, b). Brain CT angiography shows no aneurysmal
malformations (¢, d). A diffusion-weighted image shows a high
signal-intensity lesion on the right cerebellum (e, arrow). An ADC
map shows low ADC values in the corresponding location (f, arrow)

patient reported no headache. Though the ataxia on the right
side gradually improved, slight cerebellar signs persisted.

Discussion

Day and Raskin initially used the term “thunderclap head-
ache” in referring to the pain associated with an unruptured
intracranial aneurysm [2]. The diagnostic criteria of TCH
are the following: severe head pain, sudden-onset reaching
maximum intensity in less than 1 min (generally 30 s), a
duration between 1 h and 10 days, no regular recurrence
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over subsequent weeks or months (headache may recur
within the first week after onset), no evidence of another
disorder (in particular, normal CSF and normal brain imag-
ing are required) [3]. A number of other disorders present
with a TCH include subarachnoid hemorrhage, cerebral
venous sinus thrombosis, pituitary apoplexy, spontaneous
intracranial hypotension, hypertensive encephalopathy, and
retroclival hematoma [4]. On the other hand, TCH is a rare
manifestation of a cerebral or cerebellar infarction. To our
knowledge, TCH caused by cerebellar infarction was
reported by Gossrau et al. [5] but our patient differs from the
previous case report in the point that this case developed
delayed neurologic symptoms after headache onset.

The mechanisms of headache in cerebral or cerebellar
infarction are multifactorial. Trigeminovascular system’s
activation in the intracranial vessels seems to be essential
for the production of headache in ischemic stroke [6].
Headaches are more frequent in vertebrobasilar strokes
than in carotid territory strokes and are still more frequent
in posterior cerebral artery and cerebellar infarctions, but
infrequent in subcortical infarctions [2]. A large clinical
series study has stressed particularly the frequent associa-
tion between headaches at onset with cerebellar infarction
[7]. The posterior circulation is more densely innervated by
the trigeminal system. This may explain the frequency with
which headaches occur in posterior circulation infarctions
[6]. However, the severity of the headache is not related to
the size of the ischemic lesion. The pathophysiology of
primary and secondary TCHs is unclear. In our view, it is
possible that a secondary TCH may be caused by direct
activation of intracranial pain-sensitive structures, espe-
cially the cerebral blood vessels. The proximal portions of
the intracranial arteries are innervated by neuropeptide Y
and noradrenaline-containing sympathetic afferents, which
modulate vascular tone [8]. An increased response to
endogenous circulating catecholamines or abnormal anti-
dromic discharge of sympathetic afferents (autonomic
dysreflexia) could cause acute vasoconstriction or altera-
tions in vascular tone that result in the production of
headache [9]. In addition, a pattern of neurogenic inflam-
mation is created during ischemic stroke with release of
vasoactive neuropeptides from sensory afferents, inflam-
matory cytokines, nitrogen oxide from damaged tissue,
and bradykinins [10]. This response results in increased
nociceptive input into the nervous system and leads to
headache. Vasoactive and spasmogenic substances, such
as endothelin-1 and 3, norepinephrine, prostaglandin E2,
thromboxane A2, leukotriene C4, and neuropeptide Y, may
play important roles in the mechanisms of primary and
secondary TCHs, including reversible cerebral vasocon-
striction [4, 6, 11-13].

In our case, clinical features, radiologic and cardiologic
investigations are consistent with an embolic cerebellar
infarction presenting with TCH. Based on our case and the
previous reports, we suggest that, when a patient presents
with a TCH, physicians should consider the possibility
of various vascular disorders, particularly cerebral or
cerebellar infarction. Recent studies have shown that
diffusion-weighted MRI (DWI) can detect and localize
acute ischemic stroke with remarkable sensitivity [14].
Shortly after the onset of ischemic stroke, DWI shows
infarction as a homogeneous lesion of high-signal intensity
resulting from diffusion changes caused by cytotoxic
edema [14]. In this case, we report our experience using
DWI to evaluate thunderclap headache patients with neg-
ative brain CT and lumbar puncture. Such patients require
close observation, with frequent neurologic examination
and brain diffusion-weighted MR imaging.
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