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Bilateral thalamic infarction secondary to artery of
Percheron occlusion: A rare cause of acute coma
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An occlusion of the artery of Percheron (AOP) is a rare clinical condition that remains a diagnostic challenge for physicians given

its variable presentation. This infarction is a result of an anatomical variant of a single vessel arising from the posterior cerebral

artery. Occlusion of the AOP results in variable levels of alteration of consciousness, vertical gaze palsy, and memory impairment.

Unfortunately, due to this variable presentation these strokes are often missed. We report a case of a 71 year-old-female who

presented with sudden onset of unresponsiveness who was subsequently diagnosed with bilateral thalamic infarction with midbrain

involvement secondary to AOP occlusion. Delayed diagnosis can result in poor neurologic outcomes as demonstrated in this case

making it imperative to bring further awareness to this clinical syndrome.

Key Words: Bilateral thalamic stroke, Cerebrovascular accident, Coma, Artery of Percheron, Stroke

1. INTRODUCTION

The artery of Percheron (AOP) is a rare anatomical vari-
ant in which a single branch from the posterior cerebral
artery supplies the bilateral paramedian thalami and mid-
brain. Typically, the thalami and midbrain are supplied from
the thalamoperforators from the posterior communicating
arteries and the P1 and P2 segments of the posterior cerebral
arteries.!!! It is approximated that strokes involving the AOP
account for only 0.1%-2% of all ischemic strokes, but the
anatomic variant is estimated to be present in 4%-11% of
the general population.>3! Clinical features such as vari-
able levels of consciousness, vertical gaze palsy, oculomotor
disturbances, hemiplegia, cerebellar ataxia, and movement
disorders have all been described.!?! The clinical features of
this stroke are very complex and the presentation variability
often leads to a delay in diagnosis with a large differential

diagnosis. Awareness of this syndrome may prompt more
urgent diagnostic work-up leading to thrombolysis which
could improve survival and functional recovery.”*! We de-
scribe a case of a patient who presented with a witnessed
sudden unresponsiveness due to occlusion of the artery of
Percheron.

2. CASE PRESENTATION

Our patient is a 71 year-old female who presented to the
emergency department after she became completely unre-
sponsive while eating dinner with her family. The family
reported that she was in her usual state of health with no pro-
drome prior to this episode, which was described as a sudden
comatose state. The patient has a past medical history of
hypertension, asthma, arthritis, and a previous aortic valve
replacement due to infective endocarditis complicated by a
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1.2 cm vegetation requiring implantation of a 25 millimeter
(mm) bovine pericardium tissue valve several years prior.

On arrival to the emergency department she was intubated by
emergency medicine physicians for protection of her airway
with a Glasgow Coma Scale (GCS) of 3. Her vital signs
were remarkable for an initial blood pressure of 239/185.
Her physical examination revealed an intubated patient with
3/6 systolic ejection murmur, 2+ pitting edema in her lower
extremities bilaterally. She remained stuporous off sedation,
not following commands or opening eyes to pain or stimula-
tion. Her pupils were asymmetric at 4 millimeter (mm) in the
right pupil and 2 mm in the left pupil. She did withdrawal to
painful stimuli in her upper and lower extremities symmetri-
cally bilaterally and demonstrated a positive cough and gag
reflex.

The patients admission lab work which included a complete
blood count (CBC), basic metabolic panel (BMP), prothrom-
bin (PT), partial thromboplastin time (PTT), international
normalized ratio (INR), and urine drug screen were all within
normal limits. A computerized tomography (CT) of the brain
as well as a CT angiogram of the head and neck were negative
for acute intracranial abnormality or hemodynamically signif-

icant stenosis or vascular occlusion. A magnetic resonance
imaging (MRI) of the brain was performed the following
day and demonstrated acute bilateral thalamic infarcts with
midbrain extension suggestive of occlusion of the artery of
Percheron (see Figure 1). An echocardiogram was done and
negative for left ventricular thrombus with hyperdynamic
left ventricular ejection fraction estimated to be 70%-75%.
A video electroencephalogram (EEG) was done revealing
diffuse voltage suppression and background slowing with
no evidence of clinical seizures. There was no evidence of
arrhythmia observed on her electrocardiogram or continuous
cardiac monitoring.

Throughout the patient’s hospital course she did not regain
consciousness, however she did eventually move her extrem-
ities spontaneously. She failed her extubation trial from the
ventilator and required tracheostomy and percutaneous endo-
scopic gastrostomy (PEG) tube. She was started on aspirin
monotherapy and modafinil which she would continue as an
outpatient. At the conclusion of her hospital stay, the patient
was able to be discharged to a long term care facility for long
term medical care at the decision of her immediate family
members.

Figure 1. (A) Diffusion-weighted axial MRI brain showing diffusion restriction at the level of the bilateral paramedian
thalami. (B) T2/FLAIR signal weighted axial MRI brain demonstrating hyperintensity at the level of the bilateral

paramedian thalami

3. DISCUSSION

The thalamic blood supply and vascular syndromes are ex-
tremely complex as first studied in 1874 and further simpli-
fied throughout the literature over the course of a century."!
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Percheron described possible variations of the paramedian
thalamic-mesencephalic arterial supply, one being an uncom-
mon variant of a single artery from the P1 segment./! The
artery of Percheron was definitively defined in 1973, and the
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rare occlusion of this posterior circulation artery results in
bilateral paramedian thalamic infarction. The most common
etiology of this particular stroke variant is thought to be car-
dioembolic in nature.”>* Our patient did not demonstrate
evidence of arrhythmias throughout her hospital stay, and
echocardiogram findings were negative for septal defects,
but a prehospital episode of paroxysmal arrhythmia cannot
be excluded.

The thalamus plays an important role in regulating conscious-
ness and bilateral thalamic injuries result in altered levels
of consciousness that are variable in presentation.!'! More
commonly, diagnosis is made clinically and requires a high
index of suspicion on part of the physician.[’! In a study
by Weidauer et al., sudden onset of somnolence was the
most common neurological symptom seen in 87% of patients
(n=17) upon presentation for medical care who subsequently
had bilateral thalamic paramedian infarcts. This was fol-
lowed by hemisyndromes, cognitive deficits, oculomotor
nerve palsy, vertical gaze palsy, and aphasia.”l Due to this
variability in presentation the differential diagnosis is broad
with AOP occlusion, top of the basilar artery syndrome, and
deep cerebral venous thrombosis as the leading differential
diagnosis.!!!

Unfortunately, traditional vascular CT angiography does not
routinely demonstrate the small perforating AOP vessel as
evident in this patient in which a head CT and CT angiogra-
phy revealed no evidence of infarction or occlusion.!?! This
neuroradiographic challenge exists due to the small vessel
size of the infrequently encountered artery.!® Brain MRI is
the test of choice for identification of AOP occlusion and is
the most specific imaging modality available.”®! Lazarro et
al reported a distinct pattern of V-shaped hyperintensity on
axial fluid-attenuated inversion recovery (FLAIR) and/or dif-
fusion weighted imaging (DWI) on MRI that is also present
in the midbrain of patients with occlusion of the AOP and has
a sensitivity of 67%.>°! However, given the absence of find-
ings on initial CT, MRI is delayed and many patients remain
undiagnosed for a significant amount of time.!'”! In a study
by Staum et al, an average time delay of 1.9 days between
presentation and diagnostic imaging was observed.!”!

The variable nature of presentation of an AOP infarct makes
diagnosis difficult. However, when the presentation of AOP
infarct is compared to the presentation of infarct in other
more common vessels there are some unique features that
can help guide the clinician in at least placing AOP infarct on
their differential. This differentiation would allow for more
expedient diagnosis and evaluation for intervention. The
most commonly occluded vessel in acute ischemic stroke is
the middle cerebral artery (MCA), which classically presents
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as contralateral hemiparesis, ipsilateral facial paralysis, and
sensory loss in the face and upper extremity and a horizon-
tal gaze palsy.''! When compared with patients in a study
by Lazzaro et al who had confirmed AOP infarcts revealing
lesions in the bilateral paramedian thalamus and 43% had
rostral midbrain involvement. Involvement of bilateral para-
median thalamus leads to the recognizable triad of altered
mental status, vertical gaze palsy, and amnesia. Rostral mid-
brain involvement may lead to other oculomotor disturbances,
hemiplegia, cerebellar ataxia, and movement disorders.l°! If
physical exam findings are suggestive of paramedian thala-
mic or rostral midbrain involvement then a CT angiogram
may be diagnostic. However, if the CT angiogram is nega-
tive, this may suggest embolic occlusion of the distal basilar
artery which is more difficult to detect on routine imaging.
At this juncture, an MRI should be obtained urgently as it is
capable of providing crucial diagnostic information and lead
to more rapid neurointervention.!

A case report published by Kostanian et al is one of few, if
not the only, cases of angiographically proven and treated
AOP occlusion. They were able to use clinical exam findings
as described previously to narrow their differential to include
rostral brainstem involvement. The facility in the study had
neurointerventional capabilities and cerebral angiogram was
performed revealing a small filling defect was seen in the
area of the basilar artery tip/proximal P1 segment of the right
posterior cerebral artery with an aplastic right P1 segment.
Intravascular tissue plasminogen activator (tPA) and peripro-
cedural anticoagulation with intravenous heparin was used to
achieve recanalization of the AOP. The patient’s neurologic
deficits of left sided paresis, stupor, ptosis, internuclear oph-
thalmoplegia, and gaze preference did significantly improve
with this intervention.l®! With this evidence, facilities ca-
pable of neurointerventional procedures should expediently
evaluate these patients for neuroendovascular intervention to
provide these patients with the most favorable opportunity
for neurologic recovery.

Due to the rare anatomic variant and variability of presenting
features, physicians are often unaware of this type of stroke
and its management.®! Standard of care for the treatment
exists for management of ischemic stroke and is contingent
on timing of presentation, location of the lesion, and evalu-
ation for tPA.[® As demonstrated in a previous case report,
guideline directed management with tPA in a patient with
AOP occlusion resulted in a relatively favorable neurological
outcome.!® Long term outcomes for patients with bilateral
paramedian thalamic infarction remain variable, but persis-
tent memory dysfunction and decreased level of conscious-
ness seem to be common outcomes in follow up in those who
do not receive intervention due to the time delay to diagnosis.
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In a previous study, only one third of patients with AOP
were discharged directly to home, and most have significant
persistent neurological deficits as did our patient.[’! It is our
hope that this case report will continue to bring awareness to
this condition and improve patient neurologic outcomes.

4. CONCLUSION

Clinical variability seen in patients as a result of AOP occlu-
sion continues to present a diagnostic challenge for physi-
cians. Lack of diagnostic symptoms and lack of findings on
initial CT often delay prompt administration of time sensi-

tive tPA. This delay most certainly leads to negative long
term outcomes as we have demonstrated in this patient. It
is our hope that this case will allow clinicians to continue
to maintain a large differential diagnosis, but consider AOP
occlusion in patients who present with nonfocal and variable
neurological symptoms which will allow a low threshold for
a timely and diagnostic MRI study. This clinical acumen will
likely lead to improved outcomes in these patients diagnosed
with AOP infarctions.
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