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Background
Bilateral anterior thalamic symmetrical infarction is very 
rarely seen clinically, and hence few reports on it have 
been published. This article reports the clinical mani-
festations, diagnosis, treatment process, and follow-up 
results for a patient with bilateral anterior thalamic 
infarction, with the aim of introducing both the source of 
the blood supply of the anterior thalamus and the pro-
cess of differential diagnosis of bilateral anterior thalamic 
infarction to clinicians. We hope that such an introduc-
tion will increase the recognition of neurologists of this 
kind of thalamic infarction and improve its diagnosis and 
treatment efficiency.
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Abstract
Background  Bilateral anterior thalamic symmetrical infarction is very rarely observed in clinical practice and has 
rarely been reported in the literature. In this paper we introduce a patient with bilateral anterior thalamic symmetrical 
infarction and discuss his symptoms, treatment process, and follow-up visit results, as well as the potential 
pathological mechanisms of the disease.

Case presentation  : A 71-year-old male had a sudden cognitive decline four days prior to medical consultation. The 
patient’s brain MRI showed symmetrical high signals in the anterior part of both sides of the thalamus. The patient’s 
head MRV and immunological tests were normal, and we considered that this patient had a rare case of bilateral 
anterior thalamic infarction. After 10 days of anti-platelet aggregation that lowered blood lipids and improved 
circulation, the patient’s symptoms significantly abated. Two years later, we found through telephone follow-up 
that the patient’s symptoms had not relapsed substantially and that he was able to perform self-care, having only 
continued to suffer a slight decline in short-term memory.

Conclusion  For patients with bilateral prethalamic lesions who have only acute cognitive impairment, if the lesions 
conform to the blood supply area of both thalamic nodular arteries and DWI shows a high signal, the diagnosis of 
acute cerebral infarction should be considered, and the standard treatment plan for cerebral infarction should be 
given as soon as possible.
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Case presentation
The patient in this case study is a 71-year-old male with 
a primary school education. On September 11, 2020, 
four days prior to medical consultation, his memory sud-
denly declined, and he couldn’t find his way home. He 
became unresponsive and his ability to comprehend the 
world around him decreased. In addition, the patient 
also appeared to suffer from a decline in language abil-
ity, an unchanging, indifferent expression, urinary and 
fecal incontinence, and an inability to recognize hunger 
and satiety. His motor function, sensory function, and 
swallowing function were not damaged. The patient was 
immediately sent to the hospital for emergency treatment 
by his family where he first underwent brain CT exami-
nation (Fig.  1-A) to rule out the possibility of cerebral 
hemorrhage. He then received thrombolytic therapy with 
urokinase (the specific dosage is unknown), but after this 

treatment his cognitive function did not improve. The 
patient then underwent brain CT and MRI examination 
one day later. CT showed that the patient had bilateral 
low density lesions in the anterior thalamus (Fig.  1-B). 
DWI showed symmetrical bilateral hyperintensities in 
the anterior thalamus (Fig.  1-C), as did T2 weighted 
imaging and FLAIR (Fig. 1-D, E).

The patient had a history of hypertension: his high-
est measured blood pressure was 150/90 mmHg, and 
his normal blood pressure was 130/70 mmHg. He did 
not take drugs regularly and had previously incurred a 
lateral thalamic infarction (lateral lesion on left thala-
mus Fig. 1B-E). The patient also had a history of smok-
ing and drinking. Laboratory test results were as follows: 
D-dimer: 2.5ug/ml, plasma protein S: 72% (reference 
range: 77–143%), antithrombin III: 77% (reference range: 
80–120%). There were no abnormalities found from 

Fig. 1  The patient’s imaging results (A) Head CT showed no obvious abnormalities (September 11, 2020). (B) Head CT showed bilateral low-density le-
sions in the anterior thalamus (September 12, 2020). (C-E) DWI, T2 weighted imaging, and FLAIR of the head showed symmetrical bilateral high signal 
lesions in the anterior part of the thalamus (September 12, 2020). (F) CTA of the head showed moderate to severe local stenosis of the P3 segment of the 
left posterior cerebral artery (the black arrow)
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routine blood, urine, stool tests, biochemical tests, 
hypersensitive C-reactive protein, erythrocyte sedimen-
tation rate, thyroid function, tumor, anticardiolipin anti-
body, rheumatism, or immunity tests. However, carotid 
artery ultrasound showed bilateral carotid plaque forma-
tion, and CTA of head and neck showed moderate steno-
sis of the lower trunk of the right middle cerebral artery 
and moderate to severe local stenosis of the P3 segment 
of the left posterior cerebral artery (Fig. 1-F, black arrow). 
MRI venography (MRV) of the skull showed that the left 
transverse sinus and sigmoid sinus were both thin, which 
was considered to be the result of congenital develop-
ment. No abnormalities were found during the fundus 
examination.

Physical examination of the patient’s nervous system 
after admission yielded the following results: clear mind, 
fluent speech, short-term memory decline, normal time 
orientation ability, normal place orientation ability, com-
putational decline, normal object naming ability, normal 
language repetition ability, and normal distant memory 
function. Both nasolabial sulci were symmetrical, tongue 
extension occurred in the middle, and other cranial 
nerves were deemed normal. The Muscle strength of 
both limbs was Grade V, and muscle tension was normal, 
with bilateral tendon reflex (++) and bilateral Pap’s sign 
(-). The bilateral deep and shallow senses were normal, 
as was ataxia movement. Daily living ability was assessed 
as 75 points in accordance with the Barthel Index; the 
patient’s MMSE score was 6, his MoCA score was 2, and 
his clock drawing test score was 0. Finally, his Glasgow 
score (GCS) was 15; NIHSS score was 2 points (question 
2); his Frog field drinking water test was Grade 1; and his 
Modified Rankin Scale (mRS) was Grade 3.

Interestingly, after ten days’ treatment with anti-
platelet aggregation, which lowered his blood lipids 
and improved his circulation, the patient’s symptoms 
improved significantly. He could communicate simply, 
and his speech volume increased, although his reactions 
were slightly slow. At this point his NIHSS score was 1 
point (question 1); his MRS was Level 2; and his Barthel 
Index was 85 points. The patient was subsequently dis-
charged since his condition had improved. One month 
later, a telephone follow-up showed that his symptoms 
were significantly relieved, he was completely able to per-
form self-care. Only a slight short-term memory decline 
remained present. His mRS at this point was Level 1, 
and his Barthel Index was 90 points. Two years later, 
we found through telephone follow-up that the patient’s 
symptoms had not changed significantly and that he was 
still able to care for himself completely, with normal reac-
tion time and only a slight decline in short-term memory. 
Here, his mRS score was Level 1, and his Barthel Index 
score was still 90 points.

Discussion
The patient’s primary symptom was acute decline in 
short-term memory. Acute cognitive impairment is usu-
ally caused by injury to the temporal lobe, anterior fron-
tal lobe, anteromedial thalamus, and corpus callosum 
and can be due to cerebrovascular diseases, encephali-
tis, infection, poisoning, and metabolic diseases [1]. The 
patient’s sudden illness, the existence of risk factors for 
cerebrovascular disease, and the fact that there was no 
evidence of metabolic disorder, infection, or poisoning all 
indicated that the possibility of cerebrovascular disease 
was high. The later DWI showed symmetrical bilateral 
lesions in the anterior part of the thalamus. This, com-
bined with the fact that the patient evidently suffered 
from a speech disorder but was still able to read and 
retell, led us to conclude that his symptoms were consis-
tent with thalamic dementia. The bilateral lesions in the 
anterior thalamus were thus deemed to be responsible for 
the patient’s cognitive impairment.

The anterior thalamic nucleus is located in the anterior 
part of the thalamus and is part of the Papez loop, which 
is related to memory, emotion, and intelligence and is 
supplied by thalamic tubercle artery [2]. The occlusion 
of the tuberous artery can therefore cause damage to the 
anterior thalamic nucleus, which can interrupt the con-
nection between the anterior thalamic nucleus and the 
limbic system, leading to the decline of cognitive func-
tion. Cerebral infarction involving both sides of the thala-
mus is extremely rare. Previous relevant reports mostly 
refer to bilateral medial thalamus infarction caused by 
Percheron artery occlusion, but this only accounts for 
0.1–0.2% of all cerebral infarction [[3, 4]]. Bilateral anterior 
thalamic infarction is rarer and has not been reported in 
the literature thus far. Because few cases with only bilat-
eral anterior thalamic infarction and no other infarctions 
have been reported before, such cases are very easy to 
be misdiagnosed as classic Percheron artery occlusion. 
However, Percheron artery occlusion, in most cases, 
results in bilateral medial thalamic infarction, and most 
of these cases have symptoms of consciousness disor-
der and vertical gaze paralysis [5]. The clinical manifes-
tation of the patient in this case study is consistent with 
that of thalamic dementia [6], unconscious disorder, 
and abnormal gaze and is different from that of Perche-
ron infarction. Furthermore, in terms of imaging results, 
the patient clearly has bilateral anterior thalamic infarc-
tion, which is consistent with the imaging results for the 
occlusion of the blood supply area of both thalamic nod-
ular arteries [7].

There may be several reasons for the patient to have 
had bilateral anterior thalamus infarction. Some studies 
have reported that in a few patients, one or both thalamic 
nodular arteries are absent, and blood is instead supplied 
by the parathalamic median artery [8]. In addition, both 
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parathalamic median areas having thalamic infarction is 
a type 4 Percheron infarction [9]. This patient only had 
lesions in the anterior part of the thalamus and did not 
have infarction in the parathalamic median area, so this 
patient did not conform to the typical pattern of type 4 
Percheron infarction. This may be related to the partial 
reopening of the Percheron artery with urokinase after 
the early thrombolysis, which may have resulted in the 
infarction staying in the anterior part of the distal thal-
amus and not involving the medial side of the proximal 
thalamus. In addition, according to the patient’s clinical 
manifestations and imaging results, his tubercle artery 
may also have a common trunk, resulting in the bilateral 
thalamic infarction. Unfortunately, because the thalamic 
tubercle artery is relatively small, existing DSA, CTA, 
MRA and other angiographic techniques cannot show 
the existence and variation of this artery. At present, the 
diagnosis of which vessels are responsible for thalamic 
infarction is often inferred only through MRI results.

There are many diseases that can cause bilateral tha-
lamic lesions, such as intracranial venous thrombosis, 
dural arteriovenous fistula, inflammatory demyelinating 
disease, tick borne encephalitis, epidemic encephalitis 
B, glioma, and Wernicke encephalopathy [10–14]. Since 
few cases with only bilateral anterior thalamic infarction 
and no other infarctions have been reported, and since 
this patient had no other typical neurological deficits, 
it may have been easy to misdiagnose the patient with 
a toxicity injury or metabolic disease when seeing his 
imaging results, and this would have delayed his receipt 
of needed treatment. The patient had no history of alco-
holism, had a “moderate” nutritional status, no infection, 
and no abnormal blood inflammatory index, biochemical 
index, immune index, head MRV, or fundus examination. 
In combination with the patient’s clinical manifestations 
and imaging results, intracranial infection, immunity, 
tumor, metabolic brain disease, intracranial vein embo-
lism, and other diseases were thus excluded.

Previous studies on thalamic perforator artery infarc-
tion have all claimed that intravenous thrombolysis is the 
best treatment [8, 15]. After intravenous thrombolysis 
with antiplatelet aggregation, lowering blood lipid and 
blood pressure, the patient did not use Allison, and his 
cognitive function recovered quickly, leaving only slight 
damage to his short-term memory. So far, the patient has 
been followed up with for 2 years, and there has been 
no aggravation of any neurological deficit symptoms. 
The early use of intravenous thrombolytic therapy was 
responsible for partially reopening his blood vessels, so 
his clinical symptoms abated quickly, resulting in less 
permanent nerve damage.

Research has shown that the prognosis of thalamic 
infarction without midbrain infarction is generally 
good [7], which is consistent with this case, where the 

neurological deficit of this simple thalamic infarction 
improved significantly after conventional treatment of 
cerebral infarction with antiplatelet and lipid-lowering 
drugs. In a study involving 23 patients with Percheron 
infarction, 65% of the patients had a good prognosis [8], 
which was also consistent with the obvious improve-
ment in neurological function in this patient. Thus, we 
conclude that acute cognitive impairment after bilateral 
anterior thalamic infarction may have a better prognosis 
quicker recovery time after conventional cerebral infarc-
tion treatments. Such patients should therefore be iden-
tified as soon as possible to avoid excessive examination 
and medication.

Conclusion
Based on the above cases, we believe that the possibil-
ity of suffering from acute cerebral infarction is very 
high in patients with bilateral anterior thalamic lesions 
who only have acute cognitive impairment if the lesions 
are on both thalamic tubercle arteries and DWI shows 
hyperintensities. Early active treatment strategies, espe-
cially intravenous thrombolytic therapy, may improve the 
prognosis of patients with such thalamic infarctions.
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