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Gait Characteristic in a Stroke Patient with an Intact
Corticospinal Tract and Corticoreticular Pathway: A Case Study

Sang Seok Yeo, In Hee Cho

Department of Physical Therapy, College of Health Sciences, Dankook University, Cheonan, Korea

Purpose: The prefrontal lobe, supplementary motor area, cerebellum, and basal ganglia are activated during gait. In addition, gait is con-
trolled by nerves, such as the corticospinal tract (CST) and corticoreticular pathway (CRP). In this study, the presence of an injury to the
CST and CRP was identified by diffusion tensor imaging and the characteristics of the gait pattern were investigated according to inferior
cerebral artery infarction.

Methods: One patient and six control subjects of a similar age participated. A 69-year-old female patient had an injury to the left basal
ganglia, insular gyrus, corona radiata, dorsolateral prefrontal cortex, and postcentral gyrus due to an inferior cerebral artery infarction.
Diffusion tensor imaging (DTI) data was acquired 4 weeks after the stroke. The kinematic and spatio-temporal parameters of gait were
collected using a three-dimensional gait analysis system.

Results: On 4 weeks DTl, the CST and CRP in the affected hemisphere did not show injury to the affected and unaffected hemisphere.
Gait analysis showed that the cadence of spatio-temporal parameter was decreased significantly in the patient. The angle of the knee
joint was decreased significantly in the affected and unaffected sides compared to the control group.

Conclusion: The results of diffusion tensor imaging showed that although the patient was evaluated to be capable of an independent
gait, the quality and quantity of gait might be reduced. This study could help better understand the gait ability analysis of stroke patients
and the abnormal gait pattern of patients with a brain injury.
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Figure 1. (A) Brain MRI on at stroke onset shows injury on the left dorsolateral prefrontal cortex, corona radiate, basal ganglia and internal capsule
due to infarction of left posterior cerebral artery. (B) Diffusion tensor imaging of the corticospinal tract and corticoreticular pathway in the affected

hemisphere showed intact integrity like the unaffected hemisphere.
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Table 1. Spatio-temporal and kinematic parameters during gait in a patient and control subjects.

Spatio-temporal parameters

Kinematic parameters

Step Length (m)

Knee joint (deg) Hip joint (deg)

- Stride length (m)  Cadence - -
Left (unaff) Right (aff) Left (unaff) Right (aff) Left (unaff) Right (aff)
Patient 0.42 0.64 1.06 9R.11* 4553* 30.66* 45,57 40.38
Controls 0.63(0.12) 0.65 (0.05) 1.28(0.12) 117.42 (6.11) 59.54 (5.38) 5749 (3.11) 4898 (5.41) 4725 (5.64)
Reference ranges 0.85-0.39 0.74-0.55 1.51-1.04 129.63-105.21 70.31-48.78 63.72-51.26 59.80-38.16 58.53-35.98

Data are presented as mean (standard deviation).
*When the parameters were decreased below reference ranges.
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Figure 2. Three-dimensional gait analysis; joint kinematic in the sagittal plane of hip and knee joint in a patient and a control subject (63-year-old male).
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