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Introduction
Chronic kidney disease (CKD) affects millions of people 
worldwide and is associated with various complications, 
including cognitive impairment. One of the most common 
treatments for end-stage renal disease (ESRD) is dialysis, a 
process that helps remove waste products and excess fluids 
from the body. While dialysis plays a vital role in sustaining the 
lives of patients, recent research has focused on understanding 
the potential impact of dialysis on the brain's morphology and 
cognitive function. This article delves into the morphological 
brain alterations observed in dialysis- and non-dialysis-
dependent patients and explores their implications. Given the 
high prevalence of cognitive impairment in CKD patients, it 
is essential to implement strategies to manage and potentially 
improve cognitive function. The multidimensional nature 
of cognitive impairment in CKD requires a comprehensive 
approach involving both non-pharmacological and 
pharmacological interventions [1].

Cognitive impairment is a common complication in CKD 
patients, affecting up to 60% of individuals undergoing 
dialysis. These cognitive deficits can range from mild cognitive 
impairment (MCI) to severe dementia. The causes of cognitive 
impairment in CKD are multifactorial and include vascular 
factors, inflammation, uremic toxins, anemia, and metabolic 
imbalances. However, the potential contribution of morphological 
brain alterations to cognitive dysfunction has gained significant 
attention. Several studies using advanced neuroimaging 
techniques, such as magnetic resonance imaging (MRI), have 
revealed structural brain changes in dialysis patients [2].

These alterations include cortical and subcortical atrophy, 
white matter abnormalities, and increased cerebrovascular 
disease burden. Dialysis-dependent patients often exhibit 
reduced cortical and subcortical volumes compared to healthy 
controls. The atrophy is most prominent in brain regions 
associated with cognition, such as the prefrontal cortex, 
temporal lobes, and hippocampus. These changes are indicative 
of neurodegenerative processes and are consistent with the 
observed cognitive deficits. White matter abnormalities, 
including demyelination, axonal loss, and decreased white 
matter integrity, are commonly observed in dialysis patients. 
These alterations disrupt the connectivity between different 
brain regions, leading to impaired information processing and 
cognitive dysfunction [3].

ESRD and dialysis patients are at an increased risk of 
cerebrovascular diseases, including stroke and small vessel 
disease. These conditions contribute to the morphological 
brain alterations seen in these patients. Chronic hypoperfusion 
and vascular damage can lead to lacunar infarcts, microbleeds, 
and white matter hyperintensities, all of which have been 
associated with cognitive decline. While dialysis is known 
to have a significant impact on brain morphology, it is 
important to note that non-dialysis-dependent CKD patients 
also show structural brain alterations. Studies have revealed 
similar patterns of cortical and subcortical atrophy, white 
matter abnormalities, and cerebrovascular disease burden in 
this population. Although the extent of these changes may 
be milder compared to dialysis-dependent patients, they 
contribute to the overall cognitive impairment observed in 
CKD [4].

Understanding the impact of structural brain alterations in non-
dialysis-dependent CKD patients is crucial for comprehensive 
management and early intervention. Although the extent 
of morphological changes may be milder compared to 
dialysis-dependent patients, they still contribute to cognitive 
impairment and warrant attention. Regular monitoring of 
cognitive function in non-dialysis-dependent CKD patients 
can help identify early signs of cognitive decline. This can be 
achieved through cognitive screening tests and assessments 
performed by healthcare professionals. Early detection 
allows for timely intervention strategies to be implemented, 
potentially slowing down the progression of cognitive 
impairment. Additionally, management of modifiable risk 
factors associated with structural brain alterations can help 
preserve cognitive function in non-dialysis-dependent 
CKD patients. Lifestyle modifications, such as adopting 
a healthy diet and engaging in regular physical exercise, 
play an important role in maintaining overall brain health. 
Controlling vascular risk factors like hypertension, diabetes, 
and dyslipidemia can also have a positive impact on brain 
morphology and cognitive function.

In cases where cognitive impairment becomes significant and 
affects the quality of life, pharmacological interventions may 
be considered. The selection of medications should be done 
cautiously, taking into account the individual patient's overall 
health and comorbidities. Close monitoring of medication 
effects and potential side effects is essential. Furthermore, 
non-dialysis-dependent CKD patients should be encouraged 
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to participate in cognitive rehabilitation programs and 
engage in mentally stimulating activities. These interventions 
can help optimize cognitive function, improve memory, 
attention, and executive functioning. The morphological brain 
alterations seen in both dialysis- and non-dialysis-dependent 
CKD patients have important implications for cognitive 
function. The cortical and subcortical atrophy, white matter 
abnormalities, and cerebrovascular disease burden likely 
contribute to the cognitive deficits observed in these patients. 
Understanding these structural changes is crucial for early 
identification, monitoring, and intervention strategies aimed 
at preserving cognitive function in CKD patients [5].

Conclusion
Chronic kidney disease, especially in its advanced stages 
requiring dialysis, is associated with significant morphological 
brain alterations. These changes include cortical and 
subcortical atrophy, white matter abnormalities, and an 
increased burden of cerebrovascular disease. These alterations 
are likely responsible, at least in part, for the cognitive 
impairment observed in dialysis- and non-dialysis-dependent 
CKD patients. Further research is needed to explore the 
underlying mechanisms and develop targeted interventions 
to mitigate the impact of these brain alterations on cognitive 
function.
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