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a b s t r a c t 

Blood supply to the human thalami is complex and multiple variants exist. The artery of 

Percheron is one of those variants and is characterized by a solitary arterial trunk that 

branches from one of the proximal segments of either posterior cerebral artery and sup- 

plies blood to the paramedian thalami. Its occlusion results in bilateral paramedian thala- 

mic infarction sometimes extending to the midbrain. We report a case of bithalamic infarc- 

tion secondary to occlusion of the artery of Percheron. We will illustrate the complex clinical 

symptomatology and underscore the role of imaging, especially MRI, for diagnosis. 

© 2023 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 
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Introduction 

The thalami and the midbrain receive blood supply from the
perforating branches of the posterior cerebral and commu-
nicating arteries. The thalami have blood supply categorized
into 4 territories: anterior, paramedian, posterior, and infer-
olateral. The paramedian territories of the thalami are sup-
plied by perforating thalamic arteries of posterior circulation
known as paramedian arteries. There are 4 normal variants of
neurovascular supply to the thalami and midbrain. The most
common variant is variant I, which is where the perforating
branches arise from the right and left posterior cerebral ar-
teries (PCAs) individually [ 1 ]. Variant IIa is where the left P1
segment is the source of both paramedian arteries. In variant
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IIb, the perforating arteries arise from the artery of Percheron
(AOP). In these variants, the AOP comes from a partof the pos-
terior cerebral artery, namely, the P1 segment. The AOP sup-
plies the paramedian thalami and the rostral midbrain. Vari-
ant III is known as an arcade variant. In this anatomical vari-
ant, the arcade gives off small perforating branches from one
arterial arc. This arterial arc bridges the P1 segments and the
PCAs together [ 1 ]. 

Occlusion of the AOP may lead to an infarction of the
paramedian thalami and mesencephalon. The AOP variant is
present in 4%-12% of the population. In 2 large stroke series
studies, characteristic AOP infarct patterns constituted 0.1%-
2% of all ischemic strokes, indicating that this type of ischemic
stroke is quite rare [ 1 ]. 
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Observation 

A 64-year-old patient was admitted to the emergency depart-
ment for the management of a sudden coma, which started a
day before his admission. He had no previous history of dis-
ease and did not smoke, or drink alcohol or illicit drugs. His
vital signs were normal (blood pressure 120/70 mmHg, breath
rate 18/minute, heart rate 78/minute, axillary temperature
37.5 °C). There was otherwise no comitial seizure or trauma
preceding the coma. The physical examination showed a GCS
at 11. There was no asymmetric finding at “pierre marie et
foix,” and the tonus in both extremities was asymmetric. 

All blood tests were normal, and illicit drug and toxic pro-
files were negative. The laboratory test results were as follows:
complete blood cell count: hemoglobin 15.3, platelets 371;
cholesterol profile: cholesterol 177 mg/dL, triglycerides 256,
high-density lipoprotein (HDL) 35 mg/dL, low-density lipopro-
tein 85 mg/dL, ratio of cholesterol to HDL 5. 

The patient underwent a brain CT scan with iodine con-
trast injection and showed a bilateral thalamic hypodensity,
and annular enhancement after iodine injection ( Fig. 1 ). 

The patient benefited from a thoraco-abdomino-pelvic CT
scan, which objectified the presence of a bilateral pulmonary
embolism, proximal on the left, complicated by bilateral LI
pulmonary infarction foci. 

He has benefited from cardiac ultrasound, and the throm-
bophilia work up were all negative. Lower extremity venous
Doppler was also performed showing no deep venous throm-
bosis ( Fig. 2 ). 

We evoked a probable diagnostic: 

• Infection: Toxoplasmosis or tuberculosis 
• Vascular: Percheron 

• Tumor: Bilateral thalami glioma, metastasis 

The patient underwent a lumbar puncture which came
back negative. We completed with a cerebral MRI which objec-
tified the presence of 2 bilateral thalamic lesions, extended to
the right midbrain, well limited in rounded shape, described in
T2 and flair hypersignal, containing hemorrhagic areas, with
a restrictive shell in diffusion, and ring enhancement ( Figs. 3
and 4 ). 
Fig. 1 – CT scan without and after injection of the PDC was carrie
in spontaneous contrast at the level thalamic bilaterally and righ
of PDC, surrounded by a collar of perilesional edema. 
Diagnosis retained: bithalamic ischemic stroke reminis-
cent of Percheron stroke probably due to Behçet type vasculi-
tis. 

The patient continued to improve. Within the first 48 hours,
the patient was confused but awake and following minimal
commands. She continued to show improvement and passed
a speech and swallow test. Eventually, the patient was dis-
charged to subacute rehab with neurological follow-ups and
was given dual antiplatelet therapy with Aspirin and Plavix as
per recommendations of neurosurgery with reevaluation for
the need of dual antiplatelet in 4 weeks. 

Discussion 

Bithalamic infarct 

Bilateral thalamic infarcts are rare presentations of stroke.
They are the result of a complex combination of risk fac-
tors and a predisposing vessel distribution. The artery of
Percheron, characterized by a single arterial trunk that irri-
gates both paramedian thalamic regions, can be occluded as
a result of embolic diseases leading to bilateral paramedian
thalamic infarcts. Clinical and image findings of this uncom-
mon form of posterior circulation infarct are presented along
with their anatomic and pathophysiologic correlates [ 2 ]. 

Epidemiology 

Thalamic infarcts are very scarce. It is accounted to be 11% of
all infarcts involving the vertebrobasilar region [ 3 ]. 

The AOP variant prevalence is estimated to occur in 4%-
30% of the general population and accounts for between 0.1%
and 2% of ischemic strokes [ 3 ]. 

Physiopathology 

Strokes affecting both paramedian thalamic territories are un-
usual and may lead to a suspicion of an occlusion of a sin-
gle arterial trunk known as the artery of Percheron. Although
d out which objectified the presence of 2 hypodense lesions 
t midbrain enhanced in an annular fashion after injection 
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Fig. 2 – The patient benefited from a thoraco-abdomino-pelvic CT scan which objectified the presence of a bilateral 
pulmonary embolism, proximal on the left, complicated by bilateral LI pulmonary infarction foci. 

Fig. 3 – MRI in axial sections, flair, diffusion, and T2 sequences showing the presence of 2 moderate thalamic lesions, 
extended to the right midbrain, well limited in rounded shape, described in T2 and flair hypersignal, with a restrictive shell 
in diffusion. 

Fig. 4 – After injection of gadolinium, we note the presence of an annular enhancement. 

 

 

 

 

 

 

not visible on angio-MRI, the presence of this anatomic vari-
ant must be suspected when bilateral symmetric paramedian
thalamic infarcts are revealed on image studies in the context
of a patent basilar artery and posterior cerebral arteries [ 2 ]. 
French neurologist Gerard Percheron described 4 variants
of perforator supply of the thalamus and the rostral midbrain
( Fig. 5 ). The third variant (Type IIb) encompasses the artery of
Percheron [ 3 ]. 



R a d i o l o g y  C a s e  R e p o r t s  1 9  ( 2 0 2 4 )  1 3 4 4 – 1 3 5 0 1347 

Fig. 5 – Type I variant of perforator supply of thalamus and the rostral midbrain. Type IIa variant of perforator supply of 
thalamus and the rostral midbrain. Type IIb variant of perforator supply of thalamus and the rostral midbrain. Type III 
variant of perforator supply of thalamus and the rostral midbrain. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

An understanding of thalamic anatomy is important to ex-
plain the pathophysiology of bilateral paramedian thalamic
infarction. Paramedian nuclei consist mainly of a dorsome-
dian nucleus and intralaminar nuclei. The intralaminar nuclei
consist of parafascicular, centromedian, central medial, para-
central, and central lateral nuclei. Smaller nuclei of the “mid-
line,” such as the paraventricular, rhomboid, and reunions nu-
clei, are also included in the intralaminar group. Both nu-
clear groups are characterized by important and reciprocally
activating connections with the anterior, orbitofrontal, and
medial prefrontal cortices through the thalamic peduncles
[ 4 ,5 ], thus explaining the neuropsychiatric impairment and
the loss of self-activation characteristic of paramedian infarc-
tions. The rostral midbrain can also be involved after occlu-
sion of the artery of Percheron. The initial presence of right
mydriasis, ptosis and exophthalmos are all suggestive of an
effect at this level due to the periaqueductal gray matter be-
ing affected, where the third cranial nerve nuclei are located
[ 2 ] ( Fig. 6 ). 

Clinical presentation 

As result of the complexity of the thalamus function and
anatomy, especially its irrigational variations previously men-
tioned, the clinical syndromes of these patients can differ
depending on the sub-structure of the thalamus involved.
There has been described an overlap with mesencephalic syn-
dromes. 

The classic syndrome of occlusion of the AOP presents with
bilateral vertical gaze palsy in 65%, memory impairment (an-
terograde and retrograde amnesic syndrome) in 58%, confu-
sion in 53% and coma in 42% of the patients [ 6 ]. 



1348 R a d i o l o g y  C a s e  R e p o r t s  1 9  ( 2 0 2 4 )  1 3 4 4 – 1 3 5 0  

Fig. 6 – Schematic representation of an affected thalamic nuclei the black line limits the area of infarction in both 

paramedian regions. CM, centromedian; Pf, parafascicularis; Pv, paraventricular; CL, central lateral; MD, dorsomedialis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Imaging findings 

Brain MRI is the most specific imaging study for the diagno-
sis. The DWI sequence has a sensitivity of 100%, compared to
CT scan which appears normal 50% of the time, making the
MRI the best tool to establish an opportune diagnosis and the
possibility to offer thrombolytic therapy [ 7 ]. 

A recent study identified four different MRI findings in case
of Percheron’s artery occlusion: 

• Isolated bilateral paramedian thalamic involvement alone.
• Bilateral paramedian thalamic involvement associated

mesencephalic impairment. 
• Bilateral paramedian and anterior thalamic damage. 
• Bilateral paramedian and anterior thalamic damage asso-

ciated with a mesencephalic lesion. 

The authors also insist on the “V sign” as a hyperintensity
in axial sections in the FLAIR sequence or DWI along the pial
surface of the midbrain, adjacent to the interpeduncular fossa
with a sensitivity of up to 67% in patients with midbrain in-
volvement. 

The CT scan may show a bithalamic hypodensity; but this
examination is most often in the acute phase [ 8 ]. 

The occlusion of the artery can be visualized by perform-
ing a selective arteriography with the possibility of performing
intra-arterial thrombolysis arterial thrombolysis [ 9 ]. However,
in case of suspected occlusion of Percheron’s artery, conven-
tional angiography is not indicated because the nonvisualiza-
tion of the artery does not eliminate its existence, due to its
possible occlusion and especially its small size [ 10 ]. 

To the best of our knowledge, the value of CT perfusion in
acute Percheron stroke has not been evaluated. The advan-
tage of CT perfusion is that it is able to delineate areas of the
brain that may be salvaged by intervention (e.g., thrombolysis
or clot retrieval), known as the penumbra, from the parts that
are irrevocably destined to go into infarct regardless of ther-
apy, known as the infarct core. What is more, identification of
infracted areas is easier than with non-contrast head CT. The
weakness of CT perfusion at the level of the midbrain is that
we often come across artefacts that reduce the quality of the
examination [ 11 ]. 

Differential diagnosis 

Bilateral thalamic lesions are uncommon. These paired le-
sions have a limited differential diagnosis that includes
metabolic and toxic processes, infection, vascular lesions, and
neoplasia. The differential diagnosis can be further narrowed
with the patient history, imaging characteristics, and presence
or absence of lesions outside the thalami [ 12 ]. 

Primary neoplasm 

Bilateral thalamic glioma is a rare neoplasm, usually a diffuse
low-grade astrocytoma (World Health Organization grade II),
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that occurs in both children and adults [ 13 ]. Bilateral thalamic
glioma has a poor prognosis due to the location of the lesions
[ 14 ]. Children typically have signs of increased intracranial
pressure and movement disorders. Adults experience mental
deterioration. Typically, expansion of both thalami is accom-
panied by abnormal hyperintensity on T2-weighted images
and hypointensity on T1-weighted images that is not associ-
ated with contrast enhancement. 

Hydrocephalus depends on the degree of mass effect. Dif-
fusion is normal [ 12 ]. 

Metabolic and toxic disorders 

Wernicke encephalopathy 
Wernicke encephalopathy results from a deficiency of vi-

tamin B1 and is frequently associated with alcohol abuse [ 15 ].
The classic clinical triad is ataxia, altered consciousness, and
abnormal eye movements; however, the presentation is vari-
able. Wernicke encephalopathy is a medical emergency man-
aged with IV thiamine. T2-weighted MR images may show
symmetric high signal intensity in the mammillary bodies,
medial aspects of the thalami, tectal plate, periaqueductal
gray matter, and dorsal medulla [ 16 ]. Contrast enhancement
is variable. Thiamine is an osmotic gradient regulator, and de-
ficiency can disrupt the blood–brain barrier, resulting in con-
trast enhancement [ 17 ]. Wernicke encephalopathy can have
reduced diffusion owing to ischemia-like changes in the tha-
lami that should be differentiated from true venous and arte-
rial infarction [ 12 ]. 

Extrapontine myelinolysis 
Osmotic myelinolysis accompanies rapid shifts in serum

osmolality; the classic setting is the rapid correction of hy-
ponatremia [ 18 ]. The classic lesion involves the central pons
(central pontine myelinolysis). Other lesions affect the basal
ganglia, thalami, and white matter (extrapontine myelinoly-
sis). Acute T2 hyperintensity and T1 hypointensity occur in
the affected regions. Contrast enhancement is uncommon,
and reduced diffusion may be seen [ 12 ]. 

Vascular occlusion 

Occlusion of cerebral venous 
Typically results in bilateral symmetric involvement of the

thalami and occasionally the basal ganglia. The causes in-
clude pregnancy, oral contraceptives, infection, trauma, and
dehydration, but the cause is undetermined in 20%-25% of pa-
tients [ 19 ]. An abnormally hyperdense vein may be seen on
CT scans, and corresponding T1 hyperintensity from clot in
the venous may be seen on MR images. CT and MR venogra-
phy show no areas of contrast enhancement or signal inten-
sity in the deep venous sinuses. Diffusion-weighted imaging
may show heterogeneous signal intensity [ 20 ]. Patchy contrast
enhancement may be seen. 

Infection 

Toxoplasma 
Cerebral infection by the protozoan toxoplasma gondii ap-

pears as multiple regions predominantly in the basal ganglia
and at the corticomedullary junction [ 21 ]. The diagnosis is to
be considered in immunocompromised patients in the pres-
ence of any neurological sign. 

CT scan: Hypodense lesion with peripheral enhanced shell
after PDC injection 

MRI: Multiple and diffuse rounded lesions, significant per-
ilesional swelling. 

T1: hyposignal with nodular or annular enhancement 
T1 after injection of gadolinium: eccentric target enhance-

ment. 
T2: appearance of a necrotic mass with concentric target. 
Diffusion: low central signal of the necrosis and high ADC.

Treatment and prognosis 

Thrombolysis is the treatment of choice when a diagnosis is
made within the therapeutic window of 4.5 hours. Because of
the nonlocalizing presentations associated with the change
in mental status, many diagnoses are delayed and fall outside
the therapeutic window. Prognosis can be favorable if the diag-
nosis is rapidly identified, and the patient receives appropriate
treatment [ 22 ]. 

A series of 18 cases of paramedian infarction reported that
61% of them had favorable outcome and were able to per-
form activities of daily living without assistance [ 23 ]. One case
report stated that there was significant improvement in the
state of alertness after administering modafinil 100 mg twice
a day [ 2 ]. 

Conclusion 

AOP infarcts are rare and often misdiagnosed as the initial ra-
diological evaluations are usually normal. Symptoms of AOP
are different from other ischemic strokes and vary depending
on the size and distribution of the infarct. A sudden onset al-
teration in sensorium with behavioral manifestation and ab-
normal eye movements are clues suggestive of an AOP infarc-
tion. A diffusion-weighted MRI of the brain in the early hours
is the investigation of choice. A detailed evaluation of cardiac
and arterial sources of embolism is recommended in all cases
of AOP infarction [ 24 ]. 

Patient consent 

Informed written consent was obtained from both patients for
publication of the case report and all imaging studies. 
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