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Abstract: The Percheron artery (artery of Percheron, AOP) is a rare variant vessel. Its acute
occlusion can cause a bilateral symmetrical thalamic stroke; typical symptoms of bilateral
paramedian thalamic infarcts due to occlusion of AOP are vertical gaze palsy, memory
impairment, confusion, drowsiness, hypersomnolence, or coma. We present the MR imaging
findings in two cases with cerebral infarction caused by Percheron artery occlusion. Due to
the difficulty in the diagnosis of acute Percheron arterial infarction, early conservative
treatment is used. The prognosis of the disease is poor, with few patients completely
rehabilitating. Therefore, clinicians must understand the characteristics of the disease, pro-
vide early diagnosis and administer timely and effective treatment to reduce the patient’s
disability rate and fatality rate and therefore improve the quality of life of patients. The
patient’s prognosis has extraordinary significance.
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Background
The thalamus and midbrain have a complex blood supply system. They receive
blood mainly from the vertebrobasilar artery system, supplemented by the
internal carotid artery system.'” The blood supply of the thalamus has four
main parts: the tuberothalamic artery, thalamic geniculate artery, paramedian
posterior thalamoperforating artery, and posterior choroidal artery.®> Percheron
described three possible variations involving the paramedian thalamic-
mesencephalic arterial supply: small branches arising from both P1 segments,
an asymmetrical common trunk arising from a P1 segment (this variation is
called the artery of Percheron), or an arterial arcade emanating from an artery
bridging the two P1 segments.* The Percheron artery was first proposed in 1973.
It is a rare anatomical variation where a single thalamic perforating artery
originates from the proximal posterior cerebral artery (P1 segment) and supplies
the bilateral parathalamus and the rostral mesencephalon. If this artery is
occluded, bilateral paramedian thalamic infarction occurs.” Typical symptoms
of bilateral paramedian thalamic infarcts due to occlusion of AOP are vertical
gaze palsy, memory impairment, confusion, drowsiness, hypersomnolence, or
coma.®

Patients with bilateral paramedian thalamic infarcts accompanied by rostral
midbrain lesions also have hemiplegia, cerebellar ataxia, movement dysfunctions,
and oculomotor deficits.” We present the MR imaging findings in two cases with

cerebral infarction caused by Percheron artery occlusion.
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Case |

A 57-year-old male was admitted to the emergency room after
being unconscious for two days. His children reported that two
days ago, the patient suddenly had dizziness and blurred vision
when working in the morning and then fell to the ground and
became unconscious, which lasted for approximately 6 hours.
He was immediately admitted to the local county hospital. The
next day, head CT diagnosis indicated low-density lesions in
the bilateral thalamus. Due to limited medical resources at the
local county hospital, the patient was transferred to the
Department of Neurology of our hospital. A MRI examination
was conducted immediately, which suggested bilateral thala-
mic acute infarction (Figure 1). The patient had had hyperten-
sion for 4 years. The patients had no bad habits, such as
smoking or drinking, no history of drugs or vaccination, and
no history of exposure to toxic substances. Physical examina-
tion showed that he was in a drowsy state. Neurological

examination revealed the left pupil at 7 mm and the right

pupil at 5 mm (Figure 2), bilateral pupil reflex to light dis-
appeared, binocular vertical gaze palsy, bilateral Babinski
signs were suspicious positive, the NIHSS score was 6 points,
and the GCS score was 13 points. The haematology test
revealed a low-density lipoprotein concentration of 3.31
mmol/L. Other haematology tests showed no abnormalities.
The electrocardiogram was normal, echocardiography showed
no abnormality, magnetic resonance angiography was normal
(Figure 3), and digital subtraction angiography was normal.
The patient gradually recovered after a week in the hospital.
During hospitalization, the patient was monitored and under-
went regulation of blood pressure, anti-platelet aggregation,
stabilization of plaque, improvement of circulation, elimina-
tion of oxygen free radicals and other treatments, and the
clinical symptoms significantly improved. The patient was
admitted to the hospital with a NIHSS score of 6 points,
which dropped to 2 points after treatment. The patient was
admitted to the hospital with a GCS score of 13 points, which
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Figure | (A) Magnetic resonance Tl-weighted imaging. Images show abnormal low signal bilateral paramedian thalamic lesions (arrows). (B) Magnetic resonance T2-
weighted imaging. Images show abnormal hyperintense bilateral paramedian thalamic lesions (arrows). (C) Fluid attenuated inversion recovery echo MRI. Images show
abnormal hyperintense bilateral paramedian thalamic lesions (arrows). (D) Diffusion-weighted axial MR showing diffusion restriction of the bilateral paramedian thalamus

(arrows).

1708 "

Dove!

Neuropsychiatric Disease and Treatment 2021:17


https://www.dovepress.com
https://www.dovepress.com

Dove

Chen et al

On admission

On discharge

Figure 2 The pupils of the patient were not large at the time of admission; the left pupil was 7 mm, and the right pupil was 5 mm. The patient’s bilateral pupils were equally

large and round when he was discharged from the hospital.

Figure 3 Magnetic resonance angiography demonstrating patent basilar artery and
posterior cerebral arteries.

increased to 15 points after treatment. The MMSE scale score
was 20 points (illiterate).

The patient’s status was retrospectively reviewed
one year after discharge from our hospital. The patient
continued to have persistent cognitive dysfunction, mem-
ory decline, mental decline, vertical fixation paralysis, no
fluency in speech and unstable emotions.

Case 2

A 57-year-old man was admitted to the emergency room
after being unconscious for a day. One day earlier, the

patient was found unconscious by his family. He was
able to answer questions inaccurately but was unable to
move his limbs and had slurred speech. The patient walked
unsteadily and had difficulty urinating and had no vomit-
ing nearby. The patient did not have limb stiffness or
convulsion. Consciousness gradually worsened, and he
was taken to the emergency department of the local county
hospital approximately 3 hours later. Urgent head CT
indicated bilateral hypodense lesions in the thalamus.
The local county hospital considered the patient to have
carbon monoxide toxic encephalopathy and was given
hyperbaric oxygen therapy, and the consciousness disorder
gradually aggravated. To obtain further diagnosis and
treatment, the patient was sent to the Department of
Neurology of our hospital by emergency department 120.
MRI examination was conducted immediately, which sug-
gested bilateral thalamic acute infarction (Figure 4). He
had no specific diseases in the past. He had no bad habits,
such as smoking or drinking, no history of drugs or vacci-
nation, and no history of exposure to toxic substances.
Physical examination showed that the patient’s conscious-
ness was in a light coma. Neurological examination
revealed that the patient could open his eyes after painful
stimulation, the eyeballs stared upwards, and the eyeballs
could be seen involuntarily rotating. The patient’s bilateral
pupils were equally large and round, with a diameter of
approximately 3 mm, light response was sensitive, no
spontaneous nystagmus, tongue extension did not coop-
erate, active movement of the limbs was observed, unable
to lift off the bed, normal muscle tension of the limbs,
tendon reflex (++), and bilateral Babinski signs (-). The
haematology test revealed the following: On an empty
stomach, blood

sugar was 8.51 mmol/L, glycated
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Figure 4 (A) TI* gradient echo MRI. Images show abnormal low signal bilateral paramedian thalamic lesions (arrows). (B) T2* gradient echo MRI. Images show abnormal
hyperintense bilateral paramedian thalamic lesions (arrows). (C) Fluid attenuated inversion recovery echo MRI. Images show abnormal hyperintense bilateral paramedian
thalamic lesions (arrows). (D) Diffusion-weighted axial MR showing diffusion restriction of the bilateral paramedian thalamus (arrows).

haemoglobin was 9.50%, and low-density lipoprotein was
3.50 mmol/L. Other haematology tests showed no abnorm-
alities. The electrocardiogram was normal, echocardiogra-
phy
angiography was normal (Figure 5), and digital subtraction

showed no abnormality, magnetic resonance
angiography was normal. The patient gradually improved
after 5 days in the hospital. During hospitalization, the
patient was treated with blood sugar control, antiplatelet
aggregation, plaque stabilization, circulation improvement,
promotion of collateral circulation, elimination of oxygen
free radicals and other treatments, and the clinical symp-
toms significantly improved. The patient was admitted to

the hospital with a GCS score of 10 points, which

increased to 15 points after treatment. The MMSE scale
score was 27 points (secondary school level).

The patient was followed up one year after being dis-
charged from the hospital, and he had poor memory and
calculation ability.

Discussion
We described two cases in which MR imaging confirmed
bilateral thalamic infarction. Bilateral thalamic infarction
is relatively rare in clinical practice. The incidence of this
type of cerebral infarction accounts for 0.1-2% of ischae-
infarction and 4-35%

infarctions.” The thalamus and the midbrain receive their

mic cerebral of all thalamic
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Figure 5 The basilar artery and bilateral posterior cerebral arteries were clearly
seen by MR angiography.

blood mainly from the vertebrobasilar artery system, sup-
plemented by the internal carotid artery system.'? If the
artery of the Percheron is occluded, bilateral thalamic and
mesencephalic infarctions occur.* The Percheron artery
was first proposed by French neurologist Percheron®
when describing the three variant types of the paramedian
artery of the thalamus. Percheron arterial infarction mainly
has acute onset, with varying degrees of consciousness
disturbance, vertical gaze paralysis, memory impairment,
etc. CT/MRI of the head showed paracentral bilateral
thalamus infarction, sometimes combined with midbrain
infarction.’

Currently, most researchers believe that the pathogen-
esis and causes of Percheron artery occlusion include:
Small vessel disease (33-38.0%), embolism (0-22%),
and large vessel disease (13.2-22.2%). While embolism
includes cardiogenic, arterial, and unexplained embolism,
other causes include vasospasm secondary to subarachnoid
haemorrhage, vascular dissection, hypercoagulable state,
and inflammation of blood vessels secondary to central
nervous system infection, such as tuberculous meningitis
(13-15.7%)."> We propose that when bilateral medial tha-
lamic infarcts develop, occlusion of the artery of
Percheron should be considered as the main diagnosis.
Conventional angiography may not be indicated because

lack of visualization of the artery does not exclude its
presence (because it is occluded).* Cerebral angiography
should not be used for routine diagnosis of bilateral tha-
lamic infarction caused by Percheron artery occlusion.
When there are typical clinical manifestations and MRI
changes, the presence of Percheron occlusion should be
considered.” Due to the difficulty in the diagnosis of acute
Percheron arterial infarction, early conservative treatment
is used. The prognosis of the disease is poor, with few
patients completely rehabilitating. Most patients will
experience sequelae, such as persistent cognitive dysfunc-
tion, memory decline, and intellectual and language
dysfunction."' Jodar et al'> reported 2 cases of acute
infarction of the Percheron artery treated with venous
thrombosis. One patient was admitted to the hospital
with a NIHSS score of 9 points, which dropped to 4 points
after 24 hours of intravenous thrombosis, followed by
a further drop to 1 point after 90 days.'? The other patient
was admitted to the hospital with a NIHSS score of 21
points, which dropped to 1 point after 24 hours of venous
lysis and O points after 90 days.'> Kostanian et al'’
reported a patient with Percheron arterial infarction in
the acute stage who was treated by ultra-selective arterial
thrombosis and cerebral angiostomy and showed that the
Percheron artery was reconnected and that functional
defects When
Percheron artery infarction, the identification of the fol-

improved  significantly. diagnosing
lowing diseases should be considered: basilar artery apex
syndrome, deep cerebral vein thrombosis, Wernicke ence-
phalopathy, hypoxic ischaemic encephalopathy, hepatolen-
ticular degeneration, osmotic myelinolysis, etc. Therefore,
clinicians must fully understand the characteristics of
Percheron arterial infarction and provide early diagnosis
and timely effective treatment measures to reduce the
patient’s disability rate and fatality rate and therefore
improve the quality of life of patients. The patient’s prog-
nosis has extraordinary significance.
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