
Case Report

Int J Anat Var Vol 16 No 7 July 2023 347

Exploring Neuroanatomical Variation in a Left-Handed Patient with 
Atypical Brain Structure: Implications for Diagnosis and Treatment

Michel Karl*

Karl M. Exploring Neuroanatomical Variation in a Left-Handed Patient 
with Atypical Brain Structure: Implications for Diagnosis and Treatment.  
Int J Anat Var. 2023;16(7):347-348. 

ABSTRACT

Neuroanatomical variation is a fascinating phenomenon that contributes to 
the uniqueness of each individual’s brain. This case report delves into the 
neuroanatomical variations observed in a left-handed adult patient with 
atypical brain structure. The patient’s brain exhibited intriguing differences, 
including asymmetry in the frontal lobe, unique gyri and sulci patterns in the 

parietal lobe, and asymmetric enlargement of the hippocampus and amygdala. 
These findings emphasize the importance of studying neuroanatomical 
variations to gain insights into brain function and its potential impact on 
neurological disorders. Personalized approaches to diagnosis and treatment 
based on individual brain characteristics may hold promise in optimizing 
patient outcomes.
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DISCUSSION 

The observed neuroanatomical variations provide valuable insights into the 
brain’s organization and function. The atypical asymmetry in the frontal lobe 
in a left-handed individual challenges conventional notions and warrants 
further research to understand the underlying mechanisms contributing 
to this difference [3]. The unique gyri and sulci pattern in the parietal 
lobe may be linked to sensorimotor integration and spatial awareness, and 
understanding its implications can help uncover the mechanisms involved in 
these processes [4-5].

The enlarged left hippocampus may indicate a compensatory mechanism 
related to the patient’s reported mild cognitive deficits. Further investigation 
into the functional consequences of this enlargement could provide insights 
into neuroplasticity and memory processes [6-8]. The asymmetric enlargement 
of the right amygdala raises intriguing questions about emotional processing 
and regulation. Studying this variation may uncover potential associations 
with emotional reactivity and social behavior, offering fresh perspectives on 
how the amygdala influences emotions in unique ways [9-10].

CONCLUSION

This case report highlights the importance of investigating neuroanatomical 
variation to enhance our understanding of brain function and its impact 
on neurological disorders. The atypical brain structure observed in this 
left-handed patient adds to the growing body of evidence supporting the 
uniqueness of each individual’s brain.

Studying such neuroanatomical variations may pave the way for personalized 
approaches to neurological assessment and treatment, allowing clinicians to 
tailor interventions based on individual brain characteristics. Ultimately, 
this personalized approach could lead to improved diagnostic accuracy, 
better therapeutic outcomes, and enhanced patient care. Further research is 
warranted to unravel the functional implications of these neuroanatomical 
variations, enabling us to unlock the mysteries of the human brain in health 
and disease.
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INTRODUCTION

The human brain’s complexity is magnified by neuroanatomical 
variations among individuals, which can significantly impact brain 

function, cognition, and disease vulnerability. This case report presents the 
neuroanatomical variations observed in a left-handed adult patient, shedding 
light on the significance of studying such differences in neuroimaging 
research. The implications of these findings on personalized approaches to 
neurological diagnosis and treatment are discussed [1-2].

CASE REPORT

A 32-year-old left-handed male sought medical attention for recurrent 
headaches and mild cognitive deficits. The patient’s medical and family 
history showed no significant neurological disorders. Neurological 
examination revealed no focal deficits, and routine blood investigations were 
unremarkable. In light of the cognitive symptoms, the patient underwent a 
comprehensive magnetic resonance imaging (MRI) of the brain.

Imaging Findings: The brain MRI of the patient displayed remarkable 
neuroanatomical variations when compared to typical anatomical standards 
notably the frontal lobe exhibited unusual asymmetry with the right 
hemisphere being substantially larger than the left additionally, the parietal 
lobe displayed a distinct arrangement of gyri and sulci, deviating from the 
common configuration observed in healthy individuals.

Further examination of the medial temporal lobe revealed an enlargement 
of the left hippocampus, while the right hippocampus appeared relatively 
smaller. Moreover, the right amygdala showed increased volume compared 
to the left, a unique finding not frequently encountered in normal brain 
anatomy (Figure 1).

Figure 1) A unique finding not frequently encountered in normal brain anatomy.
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