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ABSTRACT

Neuroanatomy plays a crucial role in understanding the organization and
function of the nervous system. This case report presents a unique instance
of neuroanatomical variation observed in a patient with a unilateral motor

deficit. The study aims to describe the atypical neural pathway identified
through imaging techniques and highlight its potential implications for motor
function. This case underscores the importance of individual variations in
Neuroanatomy and their impact on clinical presentations, emphasizing the
need for personalized approaches in diagnosis and treatment.
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INTRODUCTION

Neuroanatomy provides valuable insights into the structural organization
and connectivity of the nervous system. Variations in neuroanatomical
structures have been widely documented and have been associated with
diverse clinical presentations. This case report describes a patient with a
unilateral motor deficit resulting from an atypical neural pathway [1]. The
study aims to elucidate the neuroanatomical basis of the patient’s condition
through advanced imaging techniques and explore the potential implications
for motor function. Understanding such variations in Neuroanatomy can
significantly contribute to the development of personalized diagnostic and
therapeutic approaches, enhancing patient care [2-3].

CASE REPORT

A 42yearold male presented with a threemonth history of progressive
weakness and impaired motor control in his left upper limb. Physical
examination revealed muscle atrophy and weakness predominantly affecting
the left forearm and hand. Neurological evaluation suggested a lesion in the
corticospinal tract, commonly associated with contralateral motor deficits.
However, magnetic resonance imaging (MRI) of the brain revealed an
unexpected finding.

Imaging Findings: The MRI revealed an atypical neuroanatomical
arrangement in the patient’s brain. While the right hemisphere demonstrated
the expected corticospinal tract pathway originating from the primary motor
cortex, the left hemisphere exhibited a distinct neural pathway originating
from the supplementary motor area (SMA). This aberrant pathway descended
through the corona radiata and internal capsule, bypassing the primary motor
cortex, and ultimately innervated the contralateral motor neurons in the
ventral horn of the spinal cord (Figure 1).

Figure 1) The MRI revealed an atypical neuroanatomical arrangement in the
patient’s brain.

DISCUSSION

The observed neuroanatomical variation in this patient challenges the
conventional understanding of motor control pathways [4]. Typically, the
corticospinal tract originating from the primary motor cortex is responsible
for voluntary motor control. However, in this case, the supplementary motor
area, known for its involvement in motor planning and coordination, seemed
to compensate for the absence of direct input from the primary motor cortex

[5].

This unique neural pathway may account for the unilateral motor deficit
observed in the patient. The atypical arrangement suggests a compensatory
mechanism, where the SMA assumes a primary role in motor control,
bypassing the primary motor cortex. Further investigations using functional
imaging modalities, such as functional MRI or diffusion tensor imaging,
could provide additional insights into the functional connectivity of this
neural pathway [6-7].

Understanding the individual neuroanatomical variations is crucial for
accurate diagnosis and appropriate treatment planning. In this case, a
conventional diagnosis based solely on clinical presentation would have led to
an incomplete understanding of the underlying pathology. Clinicians should
consider such variations when encountering atypical clinical presentations to
ensure optimal patient care [8-10].

CONCLUSION

This case report highlights the significance of neuroanatomical variations
and their impact on clinical manifestations. The observed atypical neural
pathway in a patient with a unilateral motor deficit challenges the traditional
understanding of motor control. Accurate identification of such variations
through advanced imaging techniques is essential for personalized diagnosis
and treatment planning. Future research should focus on investigating
the functional connectivity of these atypical pathways to improve our
understanding of the complex neuroanatomical organization and its clinical
implications. Incorporating individual neuroanatomical variations into
clinical practice will enhance patient care and contribute to the development
of tailored treatment strategies.
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