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Learning Objectives

At the conclusion of this activity, the participant will be able to:

Å A.  Understand the purpose and function of the ReWalk exoskeletal

orthotic device.

Å B.  Understand the variation in walking distance and walking speed 

in the test population.

Å C.  Recognize the similarities and differences in joint mobility in the 

lower extremities during gait analysis



Disclosure

~I am an employee of MossRehab

~MossRehab has received some research 

funds from Argo Medica

~The funds do not pay for my salary or 

cover my time in this project, that is 

funded by the MossRehab research fund
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Rosie 

the Jetsonõs Robot

~Karel Copck 

introduce the word 

ñRobotò in 1921 from 

the Czech word 

ñrobotaò meaning 

compulsory labor
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Car assembly
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Recreation
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Function
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Robotic assistance 

òHonda Asimo ó
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Powered Assist  Exoskeletons



Powered Assist  Exoskeletons



Introduction

~Few conditions are as disabling to the individual 

and society as SCI causing paralysis. 

~Loss of motor control, respiratory disturbances, 

incontinence, movement disorders and pain are 

among the main consequences of this injury. 

~Paralysis can lead to complications including:
~ Deep vein thrombosis (DVT)

~ Pressure ulcers

~ Osteoporosis and Fractures

~ Spasticity

~ Weight gain



Introduction

~The restoration of walking in 

paraplegic patients is physiologically, 

psychologically, and functionally 

desirable. 
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Mobility and standing tools



Orthosis



~ReWalk was conceptually developed by 

Amit Gopher PhD now 

president of ARGO Medica

based in Haifa, Israel
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Introduction

~ReWalk is a unique exoskeletal robotic 

assistive device that utilizes the user's 

ñbody languageò to control externally 

powered gait. 

Esquenazi



ReWalk Powered 

Exoskeleton

~First exoskeleton 

device designed 

specifically to 

address the 

needs of 

individuals with 

SCI related lower 

limb paralysis



ReWalk

~ReWalk is a reciprocating active gait orthosis with powered 

hip and knee joints. 

~The 4 independent joint motors have a microprocessor 

controlled stepping pattern, with subject controlled cadence. 

~The ReWalk is specifically adjusted to closely match the 

patients limb lengths and pelvic width. 

~Velcro® secured straps (chest, abdomen, upper & lower 

thigh, upper calf and foot/ankle) secure the patient into 

ReWalk. 



Person ðMachine Interface
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~ReWalk® is subject controlled 

for transfers, gait initiation, 

cadence, turning and when 

to stop. 

~ReWalk® is worn over 

clothing, there is no direct 

attachment between the 

system and the user

~ReWalk® provides a unique 

person-machine interface 

that is patient calibrated



ReWalk
®

Trial at MossRehab

~An ongoing study was designed to assess 

the safety, tolerance and ease of use of 

the ReWalk system 

~Secondary outcome measures were tests 

of gait performance 
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ReWalk
®

Trial

~Open, non comparative, non randomized 

study of safety and performance. 

~Before and during each session the 

patient are evaluated for pain and fatigue

~Ashworth, blood pressure & pulse, and 

any abnormal skin, muscle or bone 

conditions are documented

Esquenazi



ReWalk
®

Inclusion

~Complete ASIA cervical (C7-C8) or thoracic 

(T1-T12) spinal cord injury 

~Male and nonpregnant, nonlactating female

~Age 18 to 55

~At least 6 months after injury
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ReWalk
®

Inclusion

~Regular use of a standing device or 

braces

~Capable of providing informed consent

~Height from 5'3" to 6'3" (160  to 190 cm)

~Weight less than 240 pounds (110 kg)
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ReWalk
®

Exclusion

~Neurological injuries other than SCI (MS, CP, ALS, TBI)

~Severe concurrent medical diseases: infections, 

circulatory, heart or lung, pressure sores

~Severe spasticity (Ashworth 4 or sustained clonus)

~Unstable spine or unhealed limb or pelvic 

fractures

~Significant contractures or heterotopic ossification 

that restricts motion

~Psychiatric or cognitive conditions that may 

interfere with the trial



ReWalk
®

Powered 

Exoskeleton
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ReWalk
®

Powered 

Exoskeleton
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