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DISCLOSURES

) Salaried employment at Joondalup and SCGH
) Almost all neuomodulation is at Joondalup
i) Co-director of PainScience

) Private consulting rooms & glengarry

) Don't accept - honorariums / travel / accomodation

) Do accept sponsored meals and education
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OUTLINE

) History of neuromodulation and SCS
) Indications for neuromodulation
) How its done

) Where its going
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VWHAT IS NEUROMODULATION?

“The alteration of nerve activity through targeted delivery of a
stimulus to specific neurological sites in the body.”
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FEATURES OF NEUROMODULATION

General features of all neuromodulation approaches:

- largeted anatomically

- Reversible in nature
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HISTORY

This has been going for a long time.

Followed on from gate theory of pain in
| 965

inal cord stimulation first done in
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HISTORY OF NEUROMODULATION

2010’ 2020’
MRI conditional New modes
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More indications
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CARDIAC ISCHAEMIA

Early evidence in ischaemic cardiac pain -
ESBY study

Mannheimer et.al. Circulation 1998:9/:115/7-1163

|04 patients, randomised to CABG vs SCS.




| ONGER TERM CARDIAC ISCHAEMIA
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CARDIAC ISCHAEMIA

Meta analysis, n=518 from |4 studies
- SCS for refractory angina was



https://www.sciencedirect.com/science/journal/01675273

PainScience

L IMB ISCHAEMIA
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BSACK PAIN

Long standing indication for SCS.
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°AIN - NEWER MO

I’ngﬁﬂqu(-hl(y }pllﬂl}‘l1 (C(OJR" ﬁﬂ‘ﬁi@q@?(ﬁg

DES

Baseline
N=72

3Imonths
N=70

6 months

N=72

w$=NMean back pain VAS

Mean leg pain VAS

* pvalue <0.001




BACK PAIN - NEWER MODES

Success'Using'Netromodulation VWith BURST
(SUNBURST) Study: Results From a Prospective,
- Randomized Controlled Trial Using a Novel Burst

T i ol

Waveform
Deer et al. Neuromodulation 2018; 21: 56—66
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PAIN - NEWER MO

High-Dose'SpinaliCord'Stimulation forTreatment of

@ili@ms Low'Back'Pain and Leg Pain in Patients With =
FBSS 12-Month Results:A Prospective Pilot Study
" Hamm-Faber et al Neuromodulation 2020;23: 118125
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NECK PAIN

Pain: Results From a Prospective Multicenter Study
Amirdelfan et al Neurosurgery 0:1-11,2019 VAS (cm)

-« Neck Pain

Neck Pain Relief =~ Upper Limb Pain
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COMPLEX REGIONAL

PAIN SYNDROME
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CRPS

CRPS Response to SCS
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rahdomized rrospective >Study In ratients VVith

Complex Regional Pain Syndrome of the Upper 10000 Hz Conventional 50-100 Hz
Limb With High-Frequency Spinal Cord — ‘
Stimulation (10-kHz) and Low-Frequency Spinal
Cord Stimulation
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Difficult to treat condition

I 1Survival Function
+= Censored

Spinal Cord Stimulation for Complex Regional Pain
Syndrome Type |: A Prospective Cohort Study With
Long-Term Follow-Up

Geurts et al Neuromodulation 2013; 16: 523-529

Proportion of Patients With Implanted SCS
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Years Since SCS Placement



NEUROMODULATION TREATS
PATHOPHYSIOLOGY

Neuromodulation isn't just treating the pain

ITIDICX egional pain syndarome an
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Prasad A, Chakravarthy K

Molecular Pain 2021 Volume 17: 1-10
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DIABETIC NEUROPATHIC PAIN

| Proportion of participants with 250% pain relief or lower limb pain VAS score <3 cm B Mean lower limb pain VAS scores over time
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INDICATIONS

Strong indications:

- Complex Regional Pain Syndrome

- Post spinal surgery pain
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HOW ITS DONE

(TRIALS AND IPG'S)
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VWV ORKUP

Not a first line treatment generally

Needs good assessment:

_ OT / Physio




| HE PROCEDURE

Many have significant co-morbidities.
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| ECHNICAL DETAILS - [RIALS

Shallow approach to epidural space
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TRIALS

[ ECHNICAL DETAILS

Joonds
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| ECHNICAL DETAILS - [RIALS

Joon
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T HE [RIAL

Typically 2+ weeks

Trialling multiple modes

Requires teamwork between patient, technician and pain medicine




"ERMANENT SYSTEM

Similar to trial.
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AFTER THE IPG

Some limitations for first couple of months.

- Have to recover from surgery

- Hopetully can wind down any opioids or other pain meds. s
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FOR PAIN MANAGEMENT

Increasing number of conditions that will be indicated.

Improved technology

- Better MRI compatibility .
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°ARALYSIS




TARGETED
STIMULATION
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UNEXPECTED RESULT

Without electrical stimulation
after 5 months of treatment




THE FUTURE

So probably going to see more of these
down the track.

Not just for pain.
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SUMMARY

) History of neuromodulation and SCS
) Indications for neuromodulation
) How its done

) Where its going



