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Tuning tSCS amplitude for walking rehabilitation

• Multiple participants and sessions
• Investigate trends over time
→ Towards real-time adaptive tSCS in 
activity-based therapy for adults with SCI

Research Question: (How) do biomechanical 
outcome measures vary across tSCS amplitudes?

tSCS enhances walking rehabilitation for adults with spinal 
cord injury (SCI).1,2

Tuning tSCS is difficult and time-consuming: adaptive 
amplitude modulation could improve treatment efficiency.

Certain amplitudes 
may help 

counteract fatigue

   

       
       

   

    

Experimental Study 

Unique stimulation amplitudes may be 
best to “maximize” certain outcomes.
tSCS amplitude could be tuned based on 
functional goals for a session.

       

     

      

      

      

      

      

      

Higher tSCS 
amplitudes 

can 
increase 

stride 
length
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P1: Muscle activation responds differently to tSCS amplitude

Tibialis anterior (TA) – 
Soleus (SOL)
TA – Medial 
gastrocnemius (MG)

Agonist-Antagonist 
muscle pairs

Spatiotemporal measures systematically change with tSCS amplitude
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Biomechanical rehabilitation targets for adults with SCI: 
Gait speed4 Muscle activation 

and coordination5
Stride length3

Nondisabled

SCI

                        
                     

 
  
  
  
  
  
 
  
  
  
 

  
  
  
  
  
  
  
  
 

 
  
  
  
  
  
 
  
  
  
 

  
  
  
  
  
  
  
  
 

180 mA reduced 
muscle co-
activation

Full Paper: https://tinyurl.com/tscs-amplitudes

P1 P2

Stimulation amplitude (mA)

5 10 15 20 25 30 35
0

50

100

150

200
P1

1 2 3 4 5 6

Trial number

0

50

100

150

200

S
ti
m

u
la

ti
o
n
 a

m
p
lit

u
d
e
 (

m
A

)

P2 Significance & Future Directions

SOL amplitude (normalized)

T
A

 a
m

p
lit

u
d
e
 (

n
o
rm

a
liz

e
d

)

Two participants with motor-
incomplete chronic SCI
P1: Female, 59. Injury level C5-6, AIS D
P2: Male, 49. Injury level C5, AIS C
Clinician preferred amplitudes: 
140 mA (P1), 120 mA (P2)
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