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) ABSTRACT
Corresponding Author Background: Stroke is a leading cause of disability worldwide, with many
Mehdi Manoochehri survivors experiencing long-term impairments in motor function and quality of

life. Rehabilitation is a critical component in the recovery process. This article

reviews recent advancements in stroke rehabilitation, including new

therapeutic techniques, technologies, and rehabilitation strategies.

Methods: This review synthesizes studies published between 2018 and 2023

that examine novel rehabilitation therapies for stroke survivors. These include

robotic-assisted therapy, virtual reality (VR) rehabilitation, and neuromuscular
electrical stimulation (NMES), along with conventional physical therapy
approaches.
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INTRODUCTION

Stroke is a major cause of disability, often resulting in long-term motor impairments that
significantly affect a patient's ability to perform daily activities. Effective rehabilitation is essential to
maximize recovery, reduce disability, and improve quality of life. While conventional physical
therapy remains the cornerstone of stroke rehabilitation, recent advancements in therapy techniques,
such as robotic-assisted therapy, virtual reality (VR), and neuromuscular electrical stimulation
(NMES), offer exciting new possibilities for functional recovery.

Methods

This article reviews studies from 2018 to 2023 that focus on new rehabilitation therapies for stroke
survivors. The analysis includes both randomized controlled trials (RCTs) and observational studies,
examining the effects of robotic-assisted therapy, VR rehabilitation, and NMES on motor function
and functional recovery.
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Results

1. Robotic-Assisted Therapy

Robotic-assisted rehabilitation devices, such as exoskeletons and robotic arms, have shown positive
results in improving upper and lower limb mobility, especially in patients with severe motor
impairments. These devices provide intensive, repetitive practice, which is crucial for neuroplasticity
and motor learning.

2. Virtual Reality Rehabilitation

Virtual reality (VR) rehabilitation has become increasingly popular in stroke recovery. VR-based
exercises can engage patients in immersive environments that simulate real-life tasks. Studies have
shown that VR can improve motor function, cognitive abilities, and patient motivation during
rehabilitation.

2. Neuromuscular Electrical Stimulation (NMES)

Neuromuscular electrical stimulation (NMES) has been used to activate muscles and enhance motor
recovery. When applied to patients with stroke-induced paralysis, NMES improves muscle strength,
reduces spasticity, and enhances overall limb function.

Discussion

While traditional rehabilitation methods remain effective, the integration of robotic-assisted therapy,
VR, and NMES offers additional benefits by enhancing neuroplasticity, improving functional
outcomes, and increasing patient engagement in therapy. These therapies allow for intensive, task-
specific training, which is essential for stroke recovery.

Conclusion

Emerging therapies in stroke rehabilitation have demonstrated significant potential in improving
functional recovery. The combination of innovative techniques with traditional rehabilitation
methods offers stroke survivors better prospects for regaining motor function and independence.
Continued research and development of these therapies are vital to optimizing stroke rehabilitation.
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