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Abstract: Spinal cord injury (SCI) is a prevalent neurological disorder that often results in motor, sensory,
cognitive, balance, and walking impairments, and can even lead to pain, significantly affecting the physical and mental
health and quality of life of patients. Conventional treatment methods, primarily conducted in hospital settings, tend to be
monotonous and lack engagement, leading to low patients’ compliance, motivation and cooperation. In contrast, virtual
reality (VR) technology can serve as an effective adjunctive therapeutic approach, immersing patients in simulated virtual
environments for functional training in specific contexts and tasks, thereby providing a sense of real experience to achieve
assessment and therapeutic outcomes. The interactive and engaging nature of VR technology markedly enhances patients’
interest and motivation in treatment, offering new possibilities for home—based rehabilitation and presenting patients with
alternative treatment options. This review systematically introduces the application of VR technology in the treatment of
patients with SCI, focusing on its roles in assessing functional impairments, improving motor function, enhancing balance

and walking abilities, alleviating pain, and promoting recovery from cognitive and psychological disorders, as well as its
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impact on other functional impairments and its combined use with other technologies. Furthermore, this article delves into

the current advantages and limitations of VR technology, aiming to deepen the understanding of VR among physicians and

therapists, promote its widespread clinical application, advance the field of rehabilitation medicine, provide theoretical

foundations and directions for future research, and offer new insights and references for clinical practice.
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Table 1 Application of virtual reality technology in the treatment of patients with spinal cord injury

Intervention projects

Intervention results

Conclusions References

VR system and clinical scale There was varying correlation between them.

assessed  patients’upper  limb

dysfunction.
VR training of hand function and

grip strength.

Unsupervised VR-augmented

It improved hand function, range of

motion, and muscle power.

It improved lower limb muscle strength,

VR technology can be an objec-

tive assessment tool. 120

VR training can improve upper -

limb function.

VR training improves lower limb -

training.

CG : routine treatment ;

EG: VR training.

Participants engaged in 2 VR

balance, and functional mobility.

The EG showed superior performance in

balance, gait, and kicking speed.

Both were associated with analgesic

motor function.

VR technology improves

balance and gait function.

[39]

effects.

studies (VLI and FBI).

It effectively improved motor, balance,and

Routine treatment combined wit

cognitive function, and reduced

VR training.

anxiety and depression.

CG : routine respiratory training;

The EG significantly improved diaphragmatic

EG: routine respiratory training

thickening rate , mobility, and

EMG amplitude.

combined with VR respiratory

training.

VR technology can relieve pain. 2

Combined training effectively

g gng [51]
improves motor and cognitive

recovery.

VR breathing training can

effectivelyimprove e

diaphragmatic function.

VR: virtual reality; CG: control group; EG: experimental group; VLI: virtual leg illusion; FBI: full body illusion; EMG: electromyography.
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