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Neurophysiological changes following muscle fatigue in healthy
subjects and patients with anterior knee pain syndrome
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Abstract

Background and Aim: Muscle fatigue is a factor that caused muscle injuries. Ability to perform
movement without error and controllability has important role in reduction of injuries. Reproduce
ability of motion is reduced after muscle fatigue. Evaluation of motor control can produce suitable
conditions for assessment of these changes and help us treatment guide lines for prevention of injuries.
The aim of this study was to evaluate motor control changes following onset of fatigue in patients with
anterior knee pain as a physiological aspect.

Materials and Methods: Fifteen voluntary female (10 healthy, 5 patients with bilateral syndromes)
participated in this study. During dynamic fatigue test (open and closed chain movements), muscle
activities were recorded from bilateral vastus medialis, vastus lateralis and rectus femoris (20 healthy
and 10 patients quadriceps muscles) by surface electromyography (SEMG). Five dynamic cycles of
motions were selected before and immediately after fatigue and then average of three middle cycles
were compared for Symmetry Index (SI) as motor control assessment. Also Median Frequency
(MDF) were computed as an indicator for onset of fatigue.

Results: MDF reduced significantly in both groups. This reduction was markedly showed in patients
group. Reduction of SI was significant after fatigue test. Comparison of S| between groups indicated
that before fatigue there was significant difference but after fatigue test was not significant.

Conclusion: Dynamic motions can produce muscle fatigue and reduction of MDF. High central
control system used different synergies following pain and functional impairment. Synergy patterns
change after dynamic motions fatigue and cause reduction of SI. This change is dependent to pain and
functional impairment and has not a stable pattern.

Key Words: Muscle fatigue, Motor control, Symmetry index, Surface electromyography, Anterior
knee pain syndrome.
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