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ABSTRACT

Neuroanatomy is a fundamental field in neuroscience that focuses on the
study of the structure and organization of the nervous system. This case report
aims to provide a comprehensive analysis of a patient with a neuroanatomical
disorder, highlighting the importance of understanding Neuroanatomy in

clinical practice. The report presents a detailed examination of the patient’s
clinical history, neurological examination, and neuroimaging findings.
Additionally, it discusses the underlying neuroanatomical structures and
pathways affected in the patient, emphasizing the correlation between
structural abnormalities and clinical manifestations. The case report
underscores the significance of neuroanatomical knowledge for accurate
diagnosis, treatment planning, and patient management in neurology.
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INTRODUCTION

N euroanatomy is a fundamental discipline within the field of neuroscience
that provides a comprehensive understanding of the structure and
organization of the nervous system [1]. The intricate anatomy of the brain and
spinal cord forms the basis for neurologic functioning, and any disruption
in these structures can lead to significant clinical manifestations [2]. The
ability to accurately diagnose and manage neurologic disorders relies heavily
on a thorough understanding of Neuroanatomy. This case report presents a
detailed analysis of a patient with a neuroanatomical disorder, highlighting
the importance of neuroanatomical knowledge in clinical practice [3-4].

CASE REPORT

Clinical History a 45-year-old male presented with a three-month history of
progressive weakness and sensory loss in the right upper and lower limbs. The
patient reported no significant medical history, previous trauma, or family
history of neurological disorders. He also denied any recent infections or
exposure to toxins.

Neurological Examination: On examination, the patient exhibited reduced
muscle strength (4/5) in the right upper and lower limbs compared to the left
side. Sensory examination revealed decreased light touch and proprioception
in the right limbs. Deep tendon reflexes were diminished on the right side.
Cranial nerve examination, coordination, and gait were normal.

Neuroimaging Findings: Magnetic resonance imaging (MRI) of the brain
and spine was performed to investigate the underlying cause of the patient’s
symptoms. The MRI revealed a focal lesion in the left cerebral cortex and
a corresponding area of gliosis in the right thalamus. Additionally, spinal
cord imaging showed abnormal T2 hyper intensity involving the right dorsal
columns at the cervical level (Figure 1).

DISCUSSION

Neuroanatomical Structures and Pathways: The patient’s clinical presentation,
including weakness and sensory loss in the right limbs, suggests involvement
of the corticospinal tract and the dorsal column-medial lemniscus pathway.
The corticospinal tract, originating from the precentral gyrus, is responsible
for the voluntary control of limb movements. Lesions affecting this pathway
lead to contralateral weakness [5]. The dorsal column-medial lemniscus
pathway carries fine touch, proprioceptive, and vibratory information from
the periphery to the somatosensory cortex, damage to this pathway results in
ipsilateral sensory deficits.

Correlation between Structural Abnormalities and Clinical Manifestations:
The focal lesion in the left cerebral cortex observed on MRI explains the

patient’s contralateral weakness [6]. The corticospinal tract fibers originating
from the precentral gyrus cross in the medullary pyramids, resulting in
contralateral motor deficits. The corresponding gliotic changes in the right
thalamus suggest secondary degeneration due to trans-synaptic axonal injury.

The abnormal T2 hyper intensity in the right dorsal columns at the cervical
level correlates with the patient’s ipsilateral sensory loss. This finding indicates
disruption of the ascending fibers carrying sensory information from the
limbs to the brain. The specific location of the lesion suggests involvement
of the fasciculus gracilis and fasciculus cuneatus within the dorsal column-
medial lemniscus pathway [7].

Diagnosis and Treatment: Based on the clinical history, neurological
examination, and neuroimaging findings, the patient was diagnosed with a
neuroanatomical disorder affecting the left cerebral cortex, right thalamus,
and right dorsal columns. Treatment options, including physical therapy and
symptomatic management, were discussed with the patient. Regular follow-
up visits were scheduled to monitor the patient’s progress and assess the
effectiveness of the treatment plan [8-10].

Figure 1) The MRI revealed a focal lesion in the left cerebral cortex and a corresponding
area of gliosis in the right thalamus.
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CONCLUSION

This case report highlights the crucial role of Neuroanatomy in clinical
practice, emphasizing the correlation between neuroanatomical
structures and clinical manifestations. A comprehensive understanding
of Neuroanatomy is essential for accurate diagnosis, treatment planning,
and patient management in neurology. The integration of neuroimaging
techniques with neuroanatomical knowledge provides valuable insights
into the underlying pathophysiology of neurologic disorders, facilitating
optimal patient care. Further research and advancements in Neuroanatomy
will continue to enhance our understanding of the intricate workings of
the nervous system and contribute to improved outcomes for patients with
neuroanatomical disorders.
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