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Spinal Neuromodulation
What are we talking about

• Electric 

• Pharmacologic
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Spinal Neuromodulation
What are we talking about

• Where?
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Spinal Neuromodulation
How it works

• Spinal 

• Supra Spinal



Spinal Neuromodulation
Conventional (Tonic)

• 30-80 Hz, 100-500 µsec

• Gate Control (GABA Interneurons)

• Central sensitization (NMDA 
antagonism, CB1 stimulation)

• Orthodromic effect (spinotalamic tract, 
thalamus, cortex), 5-Ht  modulation

• Paresthesia, tolerance
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Spinal Neuromodulation
High Frequency

• 1000-10000 Hz, 30 µsec, 1-5mA

• Electrochemical disturbance in spinal 
cord and DR entry zone

• Desynchronization C fibers and 
nociceptive neurons

• Temporal summation

• Depolarization blockade

• WDR neurons
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Spinal Neuromodulation
Burst

• 40 Hz inter burst-500 Hz intraburst, 1 msec 
burst width

• Mimic naturally neural bursting patterns

• l-STT (cortex) and m—SST (limbic)

• Spinal mechanism (GABA)

• Inhibiting descending pathways (5-HT, NA)
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Spinal Neuromodulation
Main clinical indications

• Failed back surgery syndrome

• Complex regional pain Syndrome

• Chronic peripheral neuropathy

• Intractable angina

• Peripheral artery disease
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Spinal Neuromodulation
Main clinical indications

• Persistent spinal pain syndrome (PKA 
FBSS)

• Complex regional pain Syndrome

• Chronic peripheral neuropathy

• Intractable angina

• Peripheral artery disease
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Spinal Neuromodulation
Early Complications

• Infections (epidural abscess)

• Bleeding

• Dural Puncture

• Neural damage
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Spinal Neuromodulation
Late Complications

• Hardware malfunction (lead fracture, battery failure, others)

• Lead migration (20%)

• Pocket pain

• Skin erosion

drpiraccini@gmail.com

mailto:drpiraccini@gmail.com


Spinal Neuromodulation
Future?

drpiraccini@gmail.com

mailto:drpiraccini@gmail.com


Spinal Neuromodulation
Take home message

• Spinal cord stimulation is an established treatment option for some chronic 
pain condition

• New algorithms seems promising in treating axial pain and other 
neuropathic pain disease

• Research is identifying new scenarios for SCS as part of a rehabilitative 
multimodal approach
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Thank you
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