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Abstract Basilar artery occlusion (BAO) is generally
associated with a high mortality rate and a poor func-
tional outcome in survivors. Recently, we encountered a
patient with BAO, initially manifesting as vertigo and
rebound nystagmus, subsequently followed by bilateral
sudden deafness and dysarthria and terminating in a
coma state within an interval of 6 h. A review of his
history showed he had had two episodes of transient
vertigo 2 weeks before the major stroke, and the neu-
rological decline of BAO was heralded by the vertigi-
nous symptoms. Restated, patients with BAO often have
transient vertiginous attacks preceding fatal stroke.
Therefore, those with vertigo and nystagmus may be
signaling a forthcoming stroke event, something that
should be considered for clinicians seeing vertiginous
patients.
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Introduction

Vertigo and nystagmus as an initial or even the sole
manifestation of posterior fossa ischemia is not
uncommon [1, 2]. Of them, basilar artery occlusion
(BAO) is generally associated with a high mortality rate
and a poor functional outcome in survivors [3]. It may
cause bilateral sudden deafness, representing a warning
of impending brainstem infarction, usually accompanied
by multiple brainstem and cerebellum signs [4, 5, 6, 7, 8].
Compared to unilateral sudden deafness, bilateral

simultaneous sudden deafness is a rare condition, rep-
resenting 0.44–2.78% of sudden deafness [9, 10].

Strokes in the territory of the anterior inferior cere-
bellar artery (AICA) are usually associated with BAO,
possibly because of an atheromatous plaque within the
basilar artery extending into the AICA ostia, thus
decreasing the blood flow and leading to bilateral sud-
den deafness. In addition to the latter, vertigo associated
with nystagmus presents an early sign for BAO, whereas
dysarthria and oculomotor deficits manifest as late signs,
heralding a major impending neurological event [11].
Recently, we encountered a patient with BAO initially
manifesting as vertigo and rebound nystagmus, subse-
quently as bilateral sudden deafness and dysarthria and
terminating in a coma state, within an interval of 6 h.
Herein, we present this case.

Case report

A 51-year-old man had been rather healthy in the past,
without smoking or drinking alcohol. He denied any
systematic disease such as diabetes mellitus, hyperten-
sion or coronary artery disease. On 17 March 2004, he
had a transient vertiginous episode for the first time,
which lasted for 20 to 30 s and resolved spontaneously.
A second episode accompanied by nausea and vomiting
occurred on March 25, which caused him to be brought
him to a local hospital, where he stayed at the emergency
service for 6 h until he had relief from the vertigo. He
was treated with some anti-vertigo medication, but no
definite conclusion about his condition was reached.
Unfortunately, the third vertiginous episode occurred on
the morning of April 1, and he was sent to our hospital
and admitted to our ward at 12:30 p.m.

On admission, he was alert and bed-ridden. A ves-
tibular functional test revealed bilateral gaze nystagmus,
but no hearing loss, tinnitus or aural fullness was
experienced, except for facial numbness on the left side.
Electronystagmography (ENG) showed bilateral gaze
nystagmus and rebound nystagmus from the right lat-
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eral gaze to the forward gaze, with its fast phase beating
toward the left side (Fig. 1). Both eye tracking and
optokinetic nystagmus tests revealed abnormality. An
ice water caloric test indicated hyporeflexia in the right
ear with loss of visual suppression and an absent re-
sponse in the left ear. Oculomotor deficits such as con-
jugate deviation to the right side were disclosed at
2:30 p.m., manifested as right gaze palsy in both eyes. In
the meantime, his consciousness remained alert, and he
could follow order for performing eye movement and
doing mental arithmetic.

Under the suspicion of posterior fossa stroke, an
emergent MRI scan was performed at 4:00 p.m., which
demonstrated acute ischemic infarction at both sides of
the cerebellum, with more on the left (Fig. 2). Thereaf-
ter, he was administered hydroxyethyl starch and os-
motic agents, intravenously. At 5:00 p.m., this patient
suddenly shouted loudly that he could not hear any-
thing; subsequently, dysarthria and agitation occurred.
Neurological examination revealed bilateral total deaf-
ness, but the bilateral pupils were isocoric with light
reflexes preserved. His condition descended into
unconsciousness at 6:30 p.m. After endotracheal intu-
bation, he was transferred to the intensive care unit with
the coma scale of E1M1Vt.

Tracing his laboratory data on admission, the bio-
chemical profile was within normal limits, except high
cholesterolemia (serum level of total cholesterol:
346 mg/dl). The extracranial Doppler ultrasonography
showed basilar artery occlusion without visualization of
the left posterior cerebral artery. One month later, he
was transferred to a sanitarium in a state of coma and
tetraplegia.

Discussion

Slightly more than one-third of patients with posterior
fossa stroke have had a transient ischemic attack (TIA)
of the vertebrobasilar artery preceding the stroke [3]. In
contrast, TIAs preceding stroke caused by BAO have
been reported in approximately 60% [12, 13]. In this
patient, two episodes of transient vertigo (TIAs) had
occurred 2 weeks before the major stroke [11, 12, 13].
Restated, the neurological decline of BAO was heralded
by several warning episodes of waxing and waning ver-
tiginous symptoms. Hence, repeated transient vertigo
warrants concern. Awareness of the neurological eval-
uation of BAO could allow treatment to be directed
more effectively and improve its outcome [11].

Fig. 1 Electronystagmography shows bilateral gaze nystagmus and
rebound nystagmus from right lateral gaze (RG) to forward gaze
(F), with its fast phase beating toward the left side. Upper trace is
nystagmus movement. Lower trace is differentiated eye movement
indicating eye velocity. LG left lateral gaze

Fig. 2 T2-weighted MRI scan, axial view, demonstrates acute
ischemic infarction at both sides of cerebellum, more on the left side
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The scenario in this patient consisted of vertigo and
rebound nystagmus initially, bilateral sudden deafness
and dysarthria subsequently, and terminated in a coma
state. The whole course occured within only 6 h. This is
consistent with the literature, which states that once the
neurological decline has begun, it takes at least 6 h and
up to 3 days to reach the final neurological features [11].

In the absence of diabetes mellitus, hypertension or
coronary artery disease, the etiology of BAO in this
patient was attributed to an atherosclerotic basilar ar-
tery since the serum level of the total cholesterol was up
to 346 mg/dl. Restated, the primary mechanism of
stroke in this patient was due to thrombo-embolism in
the basilar artery.

BAO has been shown to be associated with strokes
in the territory of the AICA, possibly because an
atheromatous plaque within the basilar artery extends
into the AICA ostia. Bilateral AICA territory is
thought to be a terminal zone for retrograde collateral
flow from the circle of Willis after an occlusion of
basilar origin. Furthermore, the internal auditory ar-
tery (IAA) usually arises from the AICA and supplies
the inner ear with minimal collaterals. Hence, occlu-
sion of bilateral AICAs or IAAs led to bilateral sud-
den deafness in this patient.

Nevertheless, bilateral simultaneous sudden deafness
is exceptional in focal lesions of the brainstem. The
reason is that an extensive brainstem lesion is required to
interrupt the crossed and uncrossed auditory fibers at
the level of the lateral lemniscus or inferior colliculus.
Compared with brainstem injury, it rarely induces
bilateral total deafness, because the crossed and un-
crossed auditory fibers would be totally disrupted [14].

In addition to bilateral sudden deafness, characteris-
tic abnormal eye movements such as rebound nystagmus
(Fig. 1) were disclosed at the very beginning of the
major stroke attack. Rebound nystagmus is a type of
nystagmus that occurs when a patient returns the eyes to
the primary position after a prolonged attempt at an
eccentric gaze [15]. During eccentric fixation, the cere-
bellum participates in the velocity bias that opposes drift
eye movements [16, 17], whereas during central fixation,
through gaze stabilization systems (i.e., smooth pursuit
and fixation), the cerebellum mediates the rapid dis-
charge of the rebound nystagmus velocity bias. Clini-
cally, rebound nystagmus is most frequently
encountered in patients with cerebellar lesions involving
the flocculus and paraflocculus, compatible with the loss
of visual suppression in caloric nystagmus, as was the
case for our patient [18]. Furthermore, conjugate devi-
ation was attributed to the dysfunction of the pons and
the midbrain, especially the paramedian and tegmental
portions [19], consistent with multiple brainstem in-
farcts. Other manifestations, e.g., lower cranial nerve
deficits (dysarthria), bilateral extensor plantar responses
and prominent motor deficits with a paucity of sensory
findings also suggest brainstem involvement [11, 20].

Clinically, a large extent of brainstem infarct, rapid
course, long duration of BAO and embolic origin were

correlated with a worse prognosis. Devuyst et al. [3]
suggested that four clinical features, e.g., dysarthria,
pupillary disorders, bulbar symptoms and consciousness
disorder present on admission are highly significantly
associated with a poor outcome ending in death or a
major disability such as tetraplegia and coma, as was the
case for our patient. Hence, patients with BAO often
have transient vertiginous attacks preceding fatal stroke.
Restated, those with vertigo and nystagmus may be
signaling a forthcoming stroke event, something that
should be considered by clinicians seeing vertiginous
patients.
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