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INTRODUCTION
The thalamus, a key gray matter structure within the 
dorsal diencephalon, plays a central role in relaying 
sensory, motor, and cognitive signals. Thalamic 
dysfunction has been linked to several forms of 
dementia, including vascular dementia, where strategic 
infarcts can lead to memory loss, apathy, and language 
deficits. In Alzheimer’s disease degeneration of the 
anterior thalamic nuclei contributes to episodic 
memory impairment. In frontotemporal dementia, 
thalamic involvement may affect emotional regulation 
and behavior. Damage to thalamic regions can also 
result in emotional disturbances such as apathy and 

impaired recognition of negative emotions. 
Furthermore, lesions in the dominant thalamus may 
lead to thalamic aphasia, typically presenting as 
transcortical sensory or motor aphasia, with fluent or 
non-fluent speech and impaired naming or initiation.1-3.

Bilateral thalamic lesions, although infrequent, 
represent a particularly challenging subset of 
neurological disorders due to their impact on 
neurocognitive and sensorimotor pathways, which can 
result in severe clinical presentations, including altered 
consciousness, movement abnormalities, and deficits 
in memory and executive function. 

https://doi.org/10.56310/pjns.v19i02.375

ABSTRACT
Background and objective:

Bilateral thalamic lesions present a significant diagnostic and therapeutic challenge due to their critical role in sensory, 
motor, and cognitive functions. The objective of this study was to study the causes and presentations of bilateral 
thalamic lesions among patients presenting to a tertiary care hospital.

Methods:
This retrospective study reviewed 40 patients aged 18–80 years admitted to Aga Khan University Hospital between 
2006 and 2023 with MRI-confirmed bilateral thalamic lesions. Data collected included demographics, clinical 
presentations, radiological findings, and final diagnoses. The data was analyzed through SPSS 22.0. 

Results:
Of the 40 cases analyzed, the most common etiology was Artery of Percheron (AOP) infarction (27.5%), followed by 
Wernicke’s encephalopathy (20%), Carbon monoxide poisoning (15%), lymphoma (12.5%), Fahr disease (12.5%), 
Cerebral Venous Sinus Thrombosis (7.5%), and Wilson’s disease (5%). Clinical presentations included altered levels of 
consciousness, seizures, headache, and vertigo, with MRI revealing distinct patterns for each condition.

Conclusion:
Bilateral thalamic lesions encompass a wide range of etiologies, each influencing management and prognosis 
differently. This study underscores the need for precise radiological evaluation and clinical correlation to guide effective 
treatment strategies.

Keywords: Thalamus, Lymphoma, Vein of Galen, Wernicke’s encephalopathy, Carbon monoxide
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The causes of such lesions are broad, spanning 
vascular, infectious, metabolic, toxic, and genetic 
etiologies.1,4,5 Vascular lesions including ischemic 
lesions and bleeds, especially those stemming from an 
Artery of Percheron (AOP) infarction, are uniquely 
notable because this variant of the posterior cerebral 
circulation supplies both thalami from a single arterial 
source, creating a high risk for symmetrical thalamic 
involvement upon occlusion.6 

Recent advances in neuroimaging, particularly 
high-resolution MRI techniques, have enhanced our 
ability to detect and characterize bilateral thalamic 
lesions early, enabling differentiation between potential 
causes. Diffusion-weighted imaging (DWI), 
Susceptibility-weighted imaging (SWI), and 
fluid-attenuated inversion recovery (FLAIR) sequences, 
for instance, facilitate distinguishing ischemic, 
infectious, and metabolic patterns, thereby guiding 
etiology-specific management strategies. This precision 
is particularly crucial as outcomes for patients with 
bilateral thalamic lesions vary significantly based on the 
underlying cause and timely intervention.  

This study aims to identify the different etiologies 
associated with bilateral thalamic involvement and 
compare them with clinical and radiological features. 

METHODS
This was a retrospective observational study conducted 
at Aga Khan University Hospital (AKUH), Karachi, 
enrolling patients admitted with bilateral thalamic 
lesions between January 2006 and December 2023. 
The study was exempted by the Aga Khan University 
Hospital (AKUH) Institutional Ethical Review Board 
under reference number 2024-9344-28276. All 
protocols adhered to ethical standards in data handling 
and patient confidentiality.

The study included patients with bilateral thalamic 
lesions identified on magnetic resonance imaging (MRI) 
between 18-80 years old. The study included 40 
patients who were hospitalized for symptoms related to 
their thalamic findings. Data collected included age, 

clinical symptoms, neuroimaging, and diagnoses.

Patient records provided data on neurological 
symptoms, treatment, and MRI findings. MRI was the 
primary imaging modality, with T1, T2, FLAIR, and 
diffusion-weighted sequences for all patients and 
Magnetic Resonance Spectroscopy (MRS) in select 
cases. A senior and highly experienced neuro 
radiologist in their field assessed lesion characteristics, 
including location and signal intensity, and made the 
radiological diagnosis.

The data was analyzed for etiologies and clinical 
presentations using SPSS 22.0.

RESULTS
A total of 40 patients were included in this study with a 
male predominance of 60%.  The distribution of 
diagnoses among patients with bilateral thalamic 
lesions revealed a variety of etiologies, including 
vascular, metabolic, toxic, and genetic causes. 

The most frequent diagnosis was Artery of Percheron 
(AOP) occlusion, which accounted for 11 cases 
(27.5%). Patients with AOP occlusion primarily 
presented with altered level of consciousness (ALOC), 
headache, and vertigo. The second most common 
diagnosis was Wernicke’s encephalopathy, identified in 
eight cases (20%). These patients presented with a 
combination of ALOC, headache, hand tremors, 
lethargy, and seizure-like activity. Carbon monoxide 
(CO) poisoning accounted for six cases (15%), with 
seizure and ALOC as the primary symptoms. Additional 
etiologies included bilateral thalamic lymphoma (n=5, 
12.5%), Fahr disease (n=5, 12.5%), cerebral venous 
sinus thrombosis (CVST) (n=3, 7.5%), and Wilson 
disease (n=2, 5%). Notably, patients with bilateral 
thalamic lymphoma presented with ALOC alone, while 
those with Fahr disease exhibited a broader array of 
symptoms, including fever, decreased oral intake, 
sensory symptoms, and delayed menarche (Table 1). 
Dysarthria with deranged liver function tests was 
distinctive in patients diagnosed with Wilson disease.
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Magnetic resonance imaging (MRI) radiologically 
confirmed bilateral thalamic involvement and 
delineated specific etiological patterns. 
Diffusion-weighted imaging (DWI) and fluid-attenuated 
inversion recovery (FLAIR) sequences were particularly 
valuable, aiding in differentiating ischemic from 
non-ischemic causes of bilateral thalamic lesions. 

Patients with AOP occlusion showed characteristic 
bilateral paramedian thalamic infarcts, while those with 
Wernicke’s encephalopathy exhibited symmetric 
thalamic hyperintensities on FLAIR imaging. In cases of 
CO poisoning, MRI revealed hypoxic-ischemic changes, 
predominantly affecting the bilateral thalami (Table II).
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DISCUSSION
The thalamus is frequently involved in various 
pathologies whether infective, vascular, inflammatory, 
or neoplastic. Being the vital structure involved in 
sensory, motor, and cognitive function, patients’ 
presentation is similar with a different diagnosis. 6,7 

Our 17-year duration data showed ischemic insult to be 
a frequent cause of bilateral thalamus involvement due 
to artery of Percheron infarction. Overall, this 
uncommon condition accounts for 0.6% of all strokes.8 
Supply to the thalamus is variable from anterior and 
posterior circulation via small vessels, commonly 
compromised due to small vessel disease followed by 

cardioembolic phemomena.9,10 CVST caused by the 
vein of Galen occlusion is another cause involving the 
thalamus bilaterally besides hypertensive and amyloid 
angiopathy-related hemorrhage that presents with the 
bilateral thalamic lesion, highlighting the importance of 
correct radiological diagnosis besides clinical history 
and examination pivoting crucial role in management 
and recovery of the patient. 

Wernicke’s encephalopathy is another disease with a 
reversible and preventive cause of involvement of the 
thalamus shows reversible T2 hyperintensity specifically 
involving the medial thalamus.11 It is also important to 
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note that Wernicke's encephalopathy can show normal 
brain imaging at times and even occur in 
non-alcoholics. This is crucial from clinical and 
radiological perspectives in making a diagnosis. 

Besides the reversible causes, other etiologies can be 
commonly found in unilateral and bilateral thalamic 
involvement. Lymphomas are neoplasms that respond 
well to steroids and radiation therapy. However, it is 
important to differentiate lymphoma from other 
neoplasms with characteristic features.10-12. Besides 
lymphoma, glial tumors frequently involve the 
thalamus. Moreover, it should not be ignored that 
metastasis also infrequently can be found at this 
location.10 Radiologists and physicians must be aware 
of the differences to guide a better approach. 

The idiopathic calcification of the basal ganglia, 
Fahr Syndrome, does not restrict its deposition to 
basal ganglia the thalamus, and other deep brain 
structures are also involved, demonstrating symptoms 
according to the region affected.13 This is important to 
consider as family screening due to disease inheritance 
is indicated.14  

Carbon monoxide poisoning is a common entity in cold 
areas presenting neuropsychological sequelae. 

Radiologically it selectively damages globus pallidus, 
however, thalamus involvement can occur in isolation 
showing restricted diffusion and thalamic 
hemorrhage.15

This manuscript provides the differential diagnoses in 
patients with radiologically bilateral thalamic lesions, 
emphasizing both causes that respond well to prompt 
treatment and those associated with depositional or 
neoplastic processes. This highlights the critical role of 
radiological diagnosis in guiding effective management 
strategies. Our patient cohort demonstrates that while 
multiple etiologies can result in thalamic lesions with 
generally poor prognosis, many other conditions, such 
as infections, demyelination, congenital disorders, 
hypoxic injury, and various neoplasms beyond 
lymphoma, may also impact the thalamus bilaterally. 
Hence, patients should undergo a proper radiological 
workup to confirm the diagnosis. 

CONCLUSION
This study highlights the etiologies, and clinical and 
radiological profiles of various diseases of thalamic 
etiology in our region emphasizing that its involvement 
can stem from diverse etiologies, each influencing 
management approaches differently. 
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