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ABSTRACT

This case report examines the neuroanatomical correlates of motor deficits in 
a patient who sustained a traumatic brain injury (TBI). The patient presented 
with hemiparesis and impaired coordination following a motor vehicle 
accident. Neuroimaging studies, including computed tomography (CT) and 
magnetic resonance imaging (MRI), were performed to assess the extent 

of structural brain damage and identify the underlying neural substrates 
responsible for the motor deficits. The findings revealed lesions in the 
corticospinal tract, primary motor cortex, and basal ganglia, highlighting the 
importance of understanding the neuroanatomical basis of motor function 
in patients with TBI. The case report emphasizes the significance of accurate 
diagnosis and tailored rehabilitation strategies based on neuroanatomical 
principles for optimal patient outcomes.
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INTRODUCTION

Traumatic brain injury (TBI) is a significant public health concern 
worldwide, often leading to long-term disabilities, including motor 

deficits. The severity and localization of motor impairments in patients 
with TBI can vary depending on the nature and extent of brain damage. 
Understanding the neuroanatomical basis of motor function is crucial for 
accurate diagnosis and effective rehabilitation interventions. This case report 
aims to examine the neuroanatomical correlates of motor deficits in a patient 
with TBI, highlighting the importance of integrating neuroanatomical 
knowledge into clinical practice [1].

CASE REPORT 

A 42-year-old male was admitted to the emergency department following a 
motor vehicle accident. Upon arrival, he presented with left-sided weakness, 
predominantly affecting the upper extremity, and impaired coordination. The 
patient had a Glasgow Coma Scale score of 14/15, indicating mild traumatic 
brain injury. Initial clinical assessment revealed signs of hemiparesis and mild 
spasticity in the affected limb [2].

Neuroimaging Findings: The patient underwent CT and MRI scans to assess 
the structural brain damage associated with the motor deficits. The CT scan 
revealed no evidence of acute intracranial hemorrhage or skull fractures. 
However, the MRI scan revealed several focal lesions in key neuroanatomical 
structures implicated in motor control (Figure 1).

1.	 Corticospinal Tract (CST): A focal lesion was observed in the 
posterior limb of the internal capsule on the right side, consistent with 
damage to the descending motor pathway known as the corticospinal tract. 
This pathway carries motor signals from the primary motor cortex to the 
spinal cord and is crucial for voluntary motor control. Disruption of the CST 
can result in contralateral motor deficits, as observed in the patient’s left-
sided weakness.

2.	 Primary Motor Cortex: Further examination of the MRI scans 
revealed a small area of cortical contusion in the right precentral gyrus, 
corresponding to the primary motor cortex (M1). The primary motor 
cortex plays a vital role in motor planning and execution, with specific areas 
corresponding to different body parts. Damage to the primary motor cortex 
can lead to motor deficits, including weakness, impaired coordination, 
and altered muscle tone. The contusion in the right precentral gyrus likely 
contributed to the patient’s left-sided hemiparesis.

3.	 Basal Ganglia: The MRI scans also revealed bilateral basal ganglia 
abnormalities. The basal ganglia are a group of subcortical structures 
involved in motor control and movement regulation. In this patient, there 
was evidence of hemorrhagic lesions in the right caudate nucleus and left 
putamen. Dysfunction or damage to the basal ganglia can lead to movement 
disorders and motor deficits. The observed lesions in the basal ganglia 
could contribute to the coordination difficulties and abnormal muscle tone 
observed in the patient.

Neuroanatomical Correlates of Motor Deficits: The neuroimaging findings 
in this case indicate that the patient’s motor deficits can be attributed to 
damage in multiple key neuroanatomical structures involved in motor control. 
The lesions in the corticospinal tract, primary motor cortex, and basal ganglia 
provide insights into the underlying pathophysiology of the observed motor 
impairments.

The disruption of the corticospinal tract, as evidenced by the lesion in the 
posterior limb of the internal capsule, explains the contralateral hemiparesis. 
The descending motor signals from the primary motor cortex are unable to 
reach the spinal cord, resulting in weakness and spasticity in the affected limb 
[3]. The contusion in the right precentral gyrus, corresponding to the primary 
motor cortex, further contributes to the patient’s motor deficits. Damage to 
this region disrupts the precise control of voluntary movements, leading to 
impaired coordination and difficulty executing motor tasks.

The presence of hemorrhagic lesions in the basal ganglia, particularly in 
the caudate nucleus and putamen, suggests dysfunction in these subcortical 
structures. The basal ganglia play a crucial role in the regulation of movement 
and coordination by modulating the activity of the motor cortex. Damage 
to the basal ganglia can result in movement disorders and abnormal muscle 
tone, which aligns with the patient’s observed coordination difficulties and 
spasticity.

Implications for Diagnosis and Rehabilitation: Understanding the 
neuroanatomical basis of motor deficits in patients with TBI is vital for 
accurate diagnosis and targeted rehabilitation interventions. In this case, 
the identification of specific lesions in the corticospinal tract, primary 
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Figure 1) MRI scan revealed several focal lesions in key neuroanatomical structures 
implicated in motor control.
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motor cortex, and basal ganglia provides valuable information for treatment 
planning [4-5].

DISCUSSION

Accurate diagnosis of the underlying neuroanatomical damage can guide 
the development of individualized rehabilitation strategies. For example, 
rehabilitation efforts should focus on promoting neural plasticity and 
facilitating compensatory mechanisms to bypass the disrupted corticospinal 
tract. Additionally, interventions targeting the primary motor cortex and 
basal ganglia can help improve motor coordination and normalize muscle 
tone.

Furthermore, knowledge of the neuroanatomical correlates of motor deficits 
can aid in prognostication and predicting the potential for functional 
recovery. It allows healthcare professionals to communicate realistic 
expectations to patients and their families, promoting informed decision-
making and effective long-term care planning [6-7].

CONCLUSION

This case report highlights the importance of integrating neuroanatomical 
knowledge into the clinical assessment and management of patients with TBI 
and motor deficits. The neuroimaging findings demonstrate the involvement 
of specific neuroanatomical structures, including the corticospinal tract, 
primary motor cortex, and basal ganglia, in the observed motor impairments. 
Understanding the neuroanatomical basis of motor deficits enables accurate 
diagnosis, tailored rehabilitation strategies, and informed prognostication, 
ultimately leading to improved patient outcomes.
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