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Introduction: Exoskeletons are wearable robotic devices to stabilize, assist, or enhance human
movement. Initially developed for industrial applications, these systems have evolved into
clinical rehabilitation and, more recently, lightweight consumer devices. While evidence exists
for neurological conditions such as stroke and spinal cord injury, their role in orthopaedics is
emerging.

Methods: This work provides a structured narrative overview of exoskeletons, outlining the
transition from point-of-care rehabilitation systems to consumer-oriented, joint-specific
assistive devices (knee, hip, ankle). Furthermore, exploratory testing of lightweight consumer
hip and knee exoskeletons (Dnsys X1/Z1) was conducted at our motion lab to assess their
potential for clinical applications.

Results: Stationary, multi-joint devices (e.g, Hocoma Lokomat) and portable, lower-body
systems (e.g., ExoAtlet) are used in supervised clinical rehabilitation. In contrast, medical-grade
devices for daily life (e.g., Ottobock C-Brace) and lightweight consumer devices designed for
outdoor applications (e.g., Hypershell X, Dnsys Zl, Skip MO/GO) are emerging. Supported
activities include walking, stairs, ramps, and sit-stand transfers. Recent orthopaedic studies
indicate potential improvements in gait parameters and joint mobility, while passive
upper-body exoskeletons may reduce physical strain among orthopaedic surgeons. Initial
exploratory testing was successfully completed, providing preliminary insights into device
usability and user perceptions.

Conclusion: Exoskeletons are transitioning from clinical tools to scalable, real-world assistive
technologies. In orthopaedics, they offer potential applications in rehabilitation and daily
mobility. Future work at our research unit will assess patient and healthcare professional
perceptions, expectations, and device usability to explore the potential for translating outdoor
mobility-assistance devices into clinical orthopaedic care.
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