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Oploids




Morphine

Op| Oi dS Oxycodone

Fentany!
Buprenorphine
dromorphone.........




Oplolds
Side effects

» Sedation

» Dizziness

» Nausea

» Vomiting

» Constipation

» Physical dependence
» Tolerance

» Respiratory depression
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Timeline of advancesin spinal cord stimulation

Roman use of torpedo fish for gout.



Timeline of advancesin spinal cord stimulation
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Timeline of advancesin spinal cord stimulation

1967

Dr. Norman Shealy: first spinal
cord stimulator in human



Timeline of advancesin spinal cord stimulation

1968

First spinal cord stimulator
commercialy available



Timeline of advancesin spinal cord stimulation

First fully implantable
spinal cord stimulator



Timeline of advancesin spinal cord stimulation

2004

Burst spinal cord
stimul ation pioneered by
Dr De Ridder



Timeline of advancesin spinal cord stimulation

2015

High frequency approved
by FDA



Timeline of advancesin spinal cord stimulation

QT

Burst approved by FDA



Timeline of advancesin spinal cord stimulation

2020

Differential target
multiplexed available in
US



Timeline of advancesin spinal cord stimulation

Closed |oop approved
by FDA
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Membrane Overshoot
potential [mV] ‘

30+ -

Depolarization
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Repolarization
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Measuring the ECAP in the Dorsal Column

Na* channel
P1 opening Cell capacitance
P2

Time (ms)

ECAP
Amplitude (uV)

Electrode voltage (uV)

N1
K* channel opening



Membrane Overshoot

potential [MmV]
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Depolarization Repolarization
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System generates a
stimulus

S

Capture ECAP and measure

Calculate new
stimulation current

j | ECAP-SCS & g

Compare with the
target ECAP
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Stimulation - - Stimulation
Amplitude I_ | Amplitude ’_
(mA) : ‘ (mA) :

: Time (s) Time (s)
\% \%

Open Loop SCS Closed Loop SCS



Spinal cord activation;

Stimulation current {mA)

ECAP amplitude (uV)
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Multifidus fat infiltration










Pain-related brain activity







Virtual Reality
and Brain Activity

M ore active Areas

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