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Percutaneous Peripheral Nerve Stimulation
Hemiplegic Shoulder Pain

 Percutaneous electrode(s) 
anchored in deltoid, a muscle 
surrounding the painful shoulder

 External stimulator: stimulate the 
motor branches of axillary nerve to 
the deltoid

 Muscle contraction
• Afferent feedback to central nervous 

system

• Treat for 30-60 days

• Remove lead(s)
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Percutaneous Peripheral Nerve Stimulation
Hemiplegic Shoulder Pain
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By participating in 
CCFES mediated 
functional tasks, 

activity dependent 
neuroplasticity is 

induced to facilitate 
motor recovery.

When patient 
opens this 
hand…

…stimulation 
opens this hand

“Open both hands at the same time”

Weak 
Hand

Normal
Hand

Stimulate the 
weak hand

Use the 
normal hand 
to control the 
stimulation

Contralaterally Controlled FES 
(CCFES)



Electrical 
Stimulation-mediated
Activity-dependent 
Neuroplasticity



Electrical 
Stimulation-mediated
Activity-dependent 
Neuroplasticity

BASELINE



Electrical 
Stimulation-mediated
Activity-dependent 
Neuroplasticity

AFTER 
TREATMENT
(90 Days)
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Chronic Musculoskeletal PainCNS Injury

Musculoskeletal  Tissue Injury

CNS Neuronal Injury Maladaptive CNS Neuroplasticity (central sensitization)

Chronic PainParalysis

Activity

Stroke/TBI

Motor Restoration

Activity Dependent Neuroplasticity
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Chronic Musculoskeletal PainCNS Injury

Musculoskeletal  Tissue Injury

CNS Neuronal Injury

Chronic PainParalysis

Activity

Stroke/TBI

Motor Restoration

Activity Dependent Neuroplasticity

Pain Reduction
Functional Restoration

Maladaptive CNS Neuroplasticity (central sensitization)
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Beyond Hemiplegic Shoulder Pain…

 If central sensitization is the convergent mechanism for 
chronic musculoskeletal pain in general, and…

 If percutaneous PNS reduces hemiplegic shoulder pain 
via modulation of central sensitization…

 Then, percutaneous PNS should reduce chronic 
musculoskeletal pain in general…
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Percutaneous Peripheral Nerve Stimulation
Multiple Clinical Indications

Responder Rate ≥50% pain relief 
and/or Improvement on PGIC

Huntoon et al., Pain 
Medicine, 2023

Pritzlaff et al., Pain 
Management, 2024

71%

>50% pain reduction or pain 
interference
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Percutaneous Peripheral Nerve Stimulation
Multiple Clinical Indications
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High Frequency Block
Gastrocsoleus

TA

Stimulate

Block

Bhadra & Kilgore, Muscle Nerve 2005
NIBIB R01 
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Amputee 
Pain

High 
Frequency 

Block
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Amputee 
Pain

FDA PMA 
Clearance

August, 2024

High 
Frequency 

Block

Other Pain 
Indications?



Thank You!


