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Abstract

Objective: Stroke patients with hemiplegia often exhibit an imbalance in elbow flexion and exten-
sion muscle strength, characterized by lower peak torque on the affected side and prominent flexor
spasticity. A high-altitude hypoxic environment may exacerbate post-stroke neurological impair-
ment, yet research on the biomechanical characteristics of the elbow joint in hemiplegic patients
under such conditions remains scarce. Methods: This study enrolled 30 hemiplegic stroke patients
from high-altitude regions (22000 m above sea level). Peak torque (PT), peak torque-to-body
weight ratio (PT/BW), and flexor-to-extensor peak torque ratio were measured during low-velocity
(20°/s) isokinetic elbow flexion and extension. Correlations between affected-side PT and demo-
graphic variables as well as contralateral PT were analyzed. Results: The affected side showed sig-
nificantly lower PT and PT/BW in both flexion and extension compared to the unaffected side (P <
0.05). However, the flexor-to-extensor PT ratio did not differ significantly between sides (P > 0.05).
Affected-side flexor PT correlated positively with gender, disease duration, and contralateral flexor
and extensor PT (P < 0.05). In contrast, affected-side extensor PT showed no significant correlation
with age, gender, disease duration, BMI, or contralateral PT (P > 0.05). Conclusion: Hemiplegic
stroke patients in high-altitude settings demonstrate synchronous reduction in elbow flexor and
extensor strength. Rehabilitation strategies should emphasize simultaneous strengthening of both
muscle groups, given the significant association between affected-side flexor function and both dis-
ease duration and contralateral muscle strength.
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Table 1. Comparison of peak torque, relative peak torque, and peak torque ratio of bilateral elbow flexion and extension

muscles in stroke patients with hemiplegia in high-altitude areas
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