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Abstract

Background: Posterior circulation strokes represent a minority of strokes but
are the most difficult to diagnose. Posterior circulation stroke presentations
are widely variable, often suggesting benign disorders. History and physical
examination are key to timely diagnosis. Case Report: A 58 year-old white
male presented to the emergency department via Emergency Medical Services
(EMS) after experiencing a syncopal event while standing at work. The patient
had no symptoms prior to the event. He experienced several additional syn-
copal episodes while lying on the stretcher in the ambulance. Approximately
25 minutes post-arrival, the patient experienced a 15-second episode of unre-
sponsiveness with extensor posturing during which time his skin became
flushed and diaphoretic, although his eyes remained open without deviation.
He subsequently had four or five more episodes. Of note, he became brady-
cardic and apneic with these episodes, often as low as 34 beats per minute.
Magnetic resonance imaging of the brain showed multiple supra/infratento-
rial posterior circulation infarcts bilaterally. A follow-up magnetic resonance
imaging study 24 hours later demonstrated worsening diffusion abnormali-
ties. Computed tomography (CT) angiogram of the neck demonstrated occlu-
sion of the proximal basilar artery. The patient’s mental status declined and
intubation was required. The family decided on a do-not-resuscitate order for
the patient, and he passed away nine days after admission. Conclusion: When
a patient has a benign presentation, clinicians should look for high-risk signs
and symptoms and exclude them. Posterior circulation strokes should remain
high on the differential of patients presenting with recurrent syncope, dizzi-
ness, vertigo, nausea, sudden hearing loss, sudden hoarseness, gait disturb-
ances, and focal deficits.
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1. Introduction

Posterior circulation strokes represent a minority of strokes but are the most dif-
ficult to diagnose [1] [2]. Their clinical presentation is widely variable and often
non-specific, considering the broad anatomic areas involved [3]. Patients may, in
fact, have National Institutes of Health (NIH) stroke scores of zero [4]. Younger
patients are frequently misdiagnosed [5] [6]. Posterior circulation strokes are gen-
erally ischemic in nature and often present with dizziness or other symptoms sug-
gestive of benign disorders [7]. The patient had high-risk features: recurrent syn-
cope over a short period of time, extensor posturing, and intermittent bradycar-
dia. The history is critically important in evaluating for posterior circulation
stroke as symptoms are often very subtle [4]. Physical examination has assumed a
more important role in the evaluation and diagnosis of posterior circulation strokes
in the acute phase as traditional imaging modalities lack sensitivity. We present
an unusual presentation of a posterior circulation stroke. The recurrent syncope,
associated with multiple episodes of altered mental status, bradycardia, and ex-
tensor posturing, raised concerns for a neurologic cause. When a patient has a
benign presentation, clinicians should look for high-risk signs and symptoms and
exclude them. This case highlights the broad range of clinical symptoms associ-

ated with posterior circulation strokes.

2. Case Presentation

A 58 year-old white male presented to the emergency department at 1625 hours
via Emergency Medical Services (EMS) after experiencing a syncopal event while
standing at work. The patient had no symptoms prior to the event. He experienced
several additional syncopal episodes while lying on the stretcher in the ambulance.
His medical history included hypertension, coronary artery disease, hyper-
lipidemia, and prior coronary artery bypass grafting surgery. He stopped smoking
ten years prior and consumed alcohol daily. On arrival in the emergency depart-
ment, the patient was alert and did not recall the event. Pulse was 62, respiratory
rate 16, blood pressure 127/79, and pulse oximetry 97% on room air. He was afe-
brile. He felt “a little confused” and nauseated. Review of systems was otherwise
negative. Physical examination initially revealed no evidence of any focal neuro-
logic deficits. Cardiac examination demonstrated no murmurs, gallops, or rubs.
Pulses were +2 in all extremities and no peripheral edema was noted. Physical
examination was otherwise unremarkable. The electrocardiogram showed a nor-
mal sinus rhythm at a rate of 62 with no acute changes or other abnormalities.
Approximately 25 minutes post-arrival the patient experienced a 15-second epi-
sode of unresponsiveness with extensor posturing during which time his skin be-
came flushed and diaphoretic, although his eyes remained open without devia-
tion. He did not respond to questions and no seizure activity was observed. He
subsequently had four or five more episodes. Of note, he became bradycardic and
apneic with these episodes, often as low as 34 beats per minute. Neurologic exam-

ination was otherwise normal except as noted above.
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Differential diagnosis includes acute aortic syndrome, acute coronary syn-
drome, cardiac arrhythmia, channelopathies, cerebrovascular accident, pulmo-
nary embolism, and seizure. CT of the head (non-contrast) was done in the ED
and revealed no acute abnormalities. The magnetic resonance imaging (MRI) was
done (with and without contrast) the following morning at 1130 hours when the
patient’s condition deteriorated, followed by the electroencephalogram (EEG) and
echocardiogram. The electrocardiogram revealed a normal sinus rhythm without
acute changes. The EEG revealed no evidence of seizure activity. An echocardio-
gram revealed an ejection fraction of 60% and was otherwise normal. Magnetic
resonance imaging of the brain (Figure 1, T2 weighted) showed multiple su-
pra/infratentorial posterior circulation infarcts bilaterally including the following
areas: basis pontis, midbrain, corpus callosum, left occipital lobe, and both me-
siotemporal lobes. Through shared decision making, due to the extensive nature
of the basilar artery clot and brainstem anatomy infarction involved, it was de-
cided that no interventions would be initiated. A follow-up magnetic resonance
imaging study 24 hours later (Figure 2, T2 weighted) at 1128 hours demonstrated
worsening diffusion abnormalities. CT angiogram of the neck followed at 1400
hours and demonstrated occlusion of the proximal half of the basilar artery. The

patient’s mental

Figure 1. Initial MRI.

Figure 2. 24-hour follow-up MRIL
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status declined and intubation was required. The patient received supportive care
and ventilatory support. The family made the patient do not resuscitate and he
passed nine days after admission. Patient consent for publication was obtained
from family.

3. Discussion

This case demonstrates the difficulty in diagnosing posterior circulation strokes.
Clinical presentation is often non-specific and frequently lacking in focal findings.
The most common etiologies include ischemia, cardioembolic, large artery ather-
osclerosis, and small artery disease [3] [8]. Vertebral artery dissection and patent
foramen ovale are important causes in young adults [9]. Dizziness is a common
complaint and often benign. However, posterior stroke can often manifest with
dizziness, particularly as the disease process progresses over time [10]. In fact,
dizziness/vertigo are the symptoms most correlated with missed strokes [11]. Ap-
proximately 10% of posterior strokes present with isolated spontaneous vertigo
[12]. Other data indicate that missed posterior strokes frequently present with al-
tered mental status and headache [13] [14]. Posterior strokes may mimic vestibu-
lar neuronitis or labyrinthitis [10]. Concerning symptoms include neurologic def-
icits, unilateral hearing loss, gait ataxia, and direction-changing nystagmus [15].

Posterior strokes may demonstrate a wide range of findings. Dysphagia, dysar-
thria, diplopia, weakness/numbness (particularly bilateral), and vertigo have been
reported [15]. Visual field deficits, nystagmus and other abnormal eye move-
ments, nausea/vomiting, and crossed deficits also occur [10]. Hoarseness, dysar-
thria, and dysphagia have been associated with lateral medullary stroke. In addi-
tion, Horner’s syndrome and decreased pain/temperature sensation of the face
often occur (unilateral) [16].

Dizziness is a non-specific complaint and frequently benign. There are, how-
ever, multiple serious etiologies. Fluid and electrolyte abnormalities, acute coro-
nary syndrome, cardiac arrhythmias, stroke, anemia, and hypoglycemia may all
contribute to the complaint of dizziness [10]. Consequently, it is imperative to
discern a detailed history of the patient’s onset of dizziness. The acronym ATTEST
is a useful aid: associated symptoms, timing and triggers, bedside exam signs, and
additional testing as needed [10]. Associated symptoms refers to other symptoms
such as vestibular complaints or focal deficits. Timing and triggers refers to the
onset and if it is triggered by a specific circumstance, such as turning the head and
if it is constant or intermittent and its duration. Examination signs includes such
findings as nystagmus, skew deviation, or focal deficits. Testing might include the
HINTS exam and appropriate imaging, such as MRI or CT angiography [10].

Recognizing that posterior strokes can present with symptoms suggestive of
vestibular neuritis or labyrinthitis, it is imperative to assess the history closely [10].
The clinician must determine if the symptoms are triggered or exacerbated by
movement [10]. Gaze testing, alternate cover test, HIT (head impulse test), tar-
geted neurologic exam with emphasis on cranial nerves, cerebellar testing, and

gait testing are important components of the evaluation [10]. The TiTrATE acro-
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nym is helpful in obtaining useful information from the history [17]. This stands
for timing, triggers, and targeted exam of patient symptoms. Four acute syn-
dromes are of concern. Triggered episodic, spontaneous episodic, trauma/toxic
acute, and spontaneous acute [17]. Eye movement evaluation is important in trig-
gered episodic vestibular syndromes and spontaneous acute vestibular syn-
dromes. The goal is to identify serious pathology, e.g., posterior stroke. Triggers
for episodic vestibular syndromes may be present at baseline or exacerbated from
those at baseline. It is important to note that worsening dizziness with head move-
ment may be suggestive of a central cause as well as a peripheral cause, particularly
when occurring in conjunction with abnormal nystagmus [17]. Episodic features
may include both benign and serious causes. Vertebrobasilar insufficiency and
cardiac arrhythmias are diagnostic considerations. Acute traumatic/toxic vestib-
ular syndromes are typically a single episode after onset of head trauma, intoxica-
tion, carbon monoxide exposure, or medication effect [17]. Spontaneous acute
vestibular syndromes worsen with head movement. Vestibular neuritis is an ex-
ample, however, a posterior stroke may present with this symptomatology, par-
ticularly when associated hearing loss occurs. The spontaneous occurrence versus
triggered occurrence is more suggestive of a central etiology.

Abnormal eye movements play an important role in diagnosing posterior
stroke as well. The HINTS (head impulse, nystagmus, test of skew) exam has been
shown to be 100% sensitive and 96% specific for posterior stroke [18] [19]. The
horizontal head impulse test, direction-changing nystagmus, and test of skew are
more useful in the acute setting than CT/MRI imaging [17]. Nystagmus may be
spontaneous or gaze-evoked. It is important to note the direction of the fast phase
of the nystagmus, and if it is horizontal, vertical, or torsional. Asymmetry is a
concerning finding. Gaze-evoked nystagmus is used to assess the presence of di-
rection-changing nystagmus, which is strongly suggestive of a central etiology
[16]. Test of skew is another component of the HINTS exam and evaluates the
presence of a brainstem lesion. The clinician covers one eye in an alternating fash-
ion to assess for skew deviation. A normal response is the absence of vertical cor-
rection [8] [16].

Given the broad anatomic areas affected by this patient’s posterior strokes, it is
clear why such a diverse clinical presentation occurred. Symptoms frequently
mimic benign pathology, with misdiagnosis nearly three times that of anterior
circulation strokes, even when patients are evaluated by neurology [6] [20]. Cur-
rent evidence-based decision-making dictates that the physical examination is far
more reliable compared to imaging for the initial acute evaluation when a poste-
rior circulation stroke is suspected. The focus is on the timing and triggers of the
dizziness, as well as bedside ocular exam findings utilizing HINTS. Emergency
physicians, however, should receive formal training in the HINTS exam [21].
Most posterior circulation strokes are ischemic in nature. Treatment may include
intravenous thrombolysis, endovascular intervention for basilar artery strokes,
antiplatelet drugs, lipid lowering drugs, and blood pressure control [22] [23]. Spe-

cific cardiac abnormalities, such as atrial/ventricular septal defects, may be poten-
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tial sources for an embolic stroke. Cardiology consultation was obtained and no

additional testing was performed to rule out cardiac abnormalities.

4. Conclusion

Posterior circulation stroke presentations are widely variable, often suggesting be-
nign disorders. History and physical examination are key to timely diagnosis. Im-
aging studies have insufficient sensitivity in the acute presentation and have lim-
ited utility. Clinicians should look for high-risk symptoms and exclude them.
Posterior circulation strokes should remain high on the differential of patients
presenting with recurrent syncope, dizziness, vertigo, nausea, sudden hearing loss,

sudden hoarseness, gait disturbances, and focal deficits.
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