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The ParaWalk is a new portable, 8-channel, and menu-driven microprocessor controlled functional neuromuscular 

stimulation (FNS) that enables complete paraplegic subjects with upper motor neuron lesion and some incomplete 

paraplegics to stand from a sitting position, walk short distance, and sitting from standing position unbraced with the 

support of a walker, following a prescribed period of physical therapy training under aggressive assessment and 

rehabilitation management of subject with spinal cord injury. 

The ParaWalk can be also used for a wide range of therapeutic electrical stimulation applications. The purpose of 
therapeutic electrical stimulation is to improve tissue health or voluntary function by inducing physiological changes 
that remain after the stimulation is used. In contrast, the purpose of an FNS intervention is to enable function by 
replacing or assisting a person’s voluntary ability. 

 

The ParaWalk enables complete paraplegic subjects with upper motor neuron lesion and some 

incomplete paraplegics stand from a sitting position, walk short distance, and sitting from standing 

position unbraced, with the support of a walker and assistance if required, following a prescribed period 

of physical therapy training under aggressive assessment and rehabilitation management of subject with 

spinal cord injury. The functional applications of the ParaWalk may include: 

 standing from a sitting position, 

 walking short distance, 

 sitting from standing position unbraced  
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Moreover, the ParaWalk can be used for a wide range of therapeutic electrical stimulation applications. 
The purpose of therapeutic electrical stimulation is to improve tissue health or voluntary function by 
inducing physiological changes that remain after the stimulation is used. In contrast, the purpose of an 
FNS intervention is to enable function by replacing or assisting a person’s voluntary ability. Therapeutic 

applications of the ParaWalk may include:  

 Increase muscle bulk and strength in the lower extremities 

 Slow osteoporosis and help maintain or increase lower extremity joint range of motion 

 Reduce risk of decubitus ulcers 

 Aid bowel and bladder function 

 Improve circulation in the legs 

 Improve cardiovascular health 

 Reduce spasticity 

 Increase in Physical self-concept and a decrease in depression 

 Improve fitness  

 

In the Parawalk system, sequences of current pulses excite the intact lower motor neurons, which in turn contract 
paralyzed muscles. Activation of the lower motor neurons is achieved using electrodes placed on or near the 
innervating nerve fibers. By changing the parameters of the stimulation signal, the level of contraction can be altered 
to perform a specific task. To provide functional use of the paralyzed limbs, an appropriate electrical stimulation 
pattern should be delivered to a set of muscles.  

Any arbitrary stimulation pattern can be generated by the ParaWalk. The stimulation pattern can be 

designed using a graphic user interface (GUI) running on a personal computer (PC) and transferred to the ParaWalk 

through USB cable. The system uses pulse width modulation to regulate the stimulated muscle force. The ParaWalk 

provides on-line monitoring of functional operation of the system and electrode lead connection, and appropriate 

visual and audible alarm indicate the fault condition. 
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The Parawalk is designed for standing and walking of some certain 
paraplegic subjects with a complete traumatic spinal cord lesion between 
T4 and T12. Before instituting the ParaWalk for any paraplegic subject, 
certain parameters of his or her physical, mental, and emotional condition 
must be evaluated. 
 

1. Status: 6 months post-recovery spinal cord injury and 
restorative Surgery (if any), or as determined by systems. 

2. Stable ortho-neuro-metabolic systems. 

3. Spinal Cord Injury at a level between T-4 and T-12. 

4. Intact lower motor units (lumbar level L-1 and below). 

5. Certain incomplete lumbar level SCI patients if the lesion is serve enough to prevent the 
patient from standing and ambulating. 

6. No history of long bone stress fractures, osteoporosis, or severe hip or knee joint disease. 

7. No history of cardiac or respiratory problems. 

8. Adequate trunk stability so that once quadriceps are stimulated, the patient can hold his 
upper trunk upright while supporting himself with a walker. 

9. Motivation: the patient demonstrates and expresses appropriate desire and commitment to 
training program. 

10. The patient demonstrates appropriate muscle contractions in response to functional electrical 
stimulation. 

11.  Minimal or acceptance amount of spasticity. 

12.  Sensory perception of electrical activity is absent, or if minimal, is non- painful and acceptable 
to patient.  

13.  Standing tolerance: The patient has adequate fatigue tolerance to practice   and perform 
standing and walking functions. 

12. Balance and trunk control: patient has adequate balance and control skills to independently 
maintain an upright supported posture. 

13. The patient must have adequate hand and finger control to manipulate the system control.  

14. Sufficient upper body and arm strength to lift oneself and grasp chair when stimulation is 
stopped for any reason. 

15. It is noted that patients with very labile blood pressure are subject to vertigo when practicing 
with FES, as stimulation contracts muscles in lower part of the body that are otherwise 
paralyzed, thus affecting circulation. Such patients may complain of dizziness and should be 
permitted to lie recumbent for a period of time. The rate of FES training should then be 
carefully monitored. 
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