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Impaired motor function of the arm is one of the consequences of a neurological disorder, limiting movements that are essential for various daily activities, such as reaching and grasping. To achieve the best possible functional ability of the impaired arm, challenging and motivating training including active, functional and intensive exercises is essential during neurorehabilitation. Virtual reality (VR) is a suitable and promising way to implement these aspects. However, clinical use is limited by the requirement of high-tech equipment in many VR systems. On the other hand, commercial low-tech systems are less suitable for use in patients with motor disorders. In this paper, we describe the development of a relatively low-tech and inexpensive VR application, based on motion capturing, for specific use in neurorehabilitation. We also present some preliminary results of its evaluation in stroke, one of the largest rehabilitation populations.

Development of a low-tech VR application. A video game suitable for neurorehabilitation was developed based on motion capture techniques using a graphic program and a webcam. The game incorporated adjustable training environments, multiple levels of difficulty and focus on positive feedback. The initial experience of patients with various motor disorders using this game to train reaching in the vertical plane showed ‘proof of concept’, although movements against gravity were too difficult for patients with severely affected arm function. Since in physical therapy arm movements are commonly practiced in the horizontal plane, the configuration of the equipment (camera and tv screen) was altered, so that the game allowed practicing of arm movements in the horizontal plane. Besides this, some adaptations have been made to the game itself, to optimize the training with regard to key aspects of motor recovery and motor relearning. 

Evaluation of a low-tech VR application. Initial tests have shown that use of this VR application in a clinical setting is feasible. The experience of the first users of the game for reach training in the horizontal plane is encouraging. Motor status was evaluated before and after 6 weeks of training by the Fugl Meyer assessment and by determining maximal reach distance in two chronic stroke patients, of which one had severe hemiparesis and one was moderately affected. Scores on both outcome measures improved by 4-8% after training in both patients. 

Conclusion. The use of a low-tech motion capture VR application in rehabilitation is promising. Using this approach, patients can be stimulated to train functional exercises actively and intensively. Our development and research so far has shown that the technological aspects are feasible in a clinical rehabilitation setting and that this VR training has the potential to improve motor status in stroke patients.

