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Opioids

Tramadol

Codeine

Morphine

Fentanyl

Oxycodone

Hydromorphone………

Buprenorphine



Opioids
Side effects

➢ Sedation
➢ Dizziness
➢ Nausea
➢ Vomiting
➢ Constipation
➢ Physical dependence
➢ Tolerance
➢ Respiratory depression





•Oliceridine
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Timeline of advances in spinal cord stimulation

46 A.D.

Roman use of torpedo fish for gout.



Timeline of advances in spinal cord stimulation

1965

Gate Control Theory.



Timeline of advances in spinal cord stimulation

1967

Dr. Norman Shealy: first spinal 
cord stimulator in human



Timeline of advances in spinal cord stimulation

1968

First spinal cord stimulator 
commercially available



Timeline of advances in spinal cord stimulation

1981

First fully implantable
spinal cord stimulator



Timeline of advances in spinal cord stimulation

2004

Burst spinal cord 
stimulation pioneered by 

Dr De Ridder



Timeline of advances in spinal cord stimulation

2015

High frequency approved 
by FDA



Timeline of advances in spinal cord stimulation

2015

Burst approved by FDA



Timeline of advances in spinal cord stimulation

2020

Differential target 
multiplexed available in 

US



Timeline of advances in spinal cord stimulation

2022

Closed loop approved
by FDA



Stimulation





























Multifidus fat infiltration





Virtual reality







Less active areas

➢ Insula (Less Sensory Pain)
➢ Thalamus (Fewer Pain Signals)
➢ Anterior Cingulate Cortex (Less Emotional Pain)

More active Areas 

✓ Perigenual Anterior Cingulate Cortex (positive coping and resilience)
✓ Frontal Cortex (Cognitive Processing)

Virtual Reality
and Brain Activity
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