


• Consultant/Equity Owner : Microleads

DISCLOSURES



NEUROSTIMULATION

• Torpedo fish for gout ( ancient Roman times)

• TENS 

• Acupuncture

• Dry Needling

• Subcutaneous Peripheral Field Stimulation

• Peripheral Nerve Stimulation

• Spinal Cord Stimulation

• Brain Stimulation

A Continuum

15 AD: prescription by Scribonius Largus: “For 
all gout pain, the foot should be placed on a live 

black torpedo fish.
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THE NERVOUS SYSTEM IS JUST LIKE A 
GIANT ELECTRICAL CIRCUIT



WITH NEUROSTIMULATION 
WE TRY TO POSITIVELY AFFECT 
THE ABNORMAL CIRCUITRIES



BROADER APPLICATIONS OF 
NEUROSTIMULATION

vEpilepsy
vDepression
vObesity
vSleep Apnea
vParalysis





GLAXO SMITH KLINE GOOGLE

PARTNERSHIP



TREAT AUTOIMMUNE DISEASES 
VIA

VAGUS NERVE STIMULATION

First condition to be targeted: 

Rheumatoid Arthritis
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SensArs
Lousanne, Switzerland



• The implantable electrode is 
inserted transversally inside the 
nerve. 
• This allows focused stimulation into 
the sensory nerves, which bring 
information of touch and movement 
to the brain. 
• The stimulation of these nerves 
elicits natural sensations from the 
extremities (arms and legs). Because 
of the selectivity of the electrode, 
natural sensations can be elicited 
precisely in the spot where the pain is 
perceived. This process can eliminate 
neuropathic pain
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Onward
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Pain BlockingRestorative

Neurostimulation



Restorative Neurostimulation





The multifidus provides segmental 
stability of individual joints of the 
spine, and it does so in anticipation of 
movement.
It also has the capacity to move the 

spine. 
This dual capacity is interesting, and 
important to our ability to precisely 
stabilize and move individual segments 
of the spine to achieve a myriad of 
movements. 



Ø Research shows that people with low back pain often 
have significant atrophy of this muscle.

Ø Atrophy and weakness of the multifidus will lead to 
decreased stability of the spine, and can result in a 
vicious cycle of low back pain



Ø Active implantable medical device designed to treat people 
with chronic mechanical low back pain (CLBP).

Ø Bilateral electrical stimulation of the L2 medial branch of the 
dorsal ramus nerve as it crosses the transverse process at L3. 
This nerve supplies the lumbar multifidus muscle.

Ø Stimulation of the nerve elicits contraction of the muscle, 
which can lead to improvement in CLBP and its disabling 
effects.

Ø The pulse generator is programmed to deliver 
electrical stimulation expected to elicit episodic 
contractions of the multifidus muscle.

Ø Stimulation is delivered for 30 minutes twice/day

Mainstay ReActiv8





1. Age ≥22 years, ≤75 years
2. Chronic Low Back Pain that has persisted >90 days prior to the baseline visit.
3. Continuing Low Back Pain despite >90 days of medical management.
4. Evidence of lumbar multifidus muscle dysfunction.

Indications

Contra-
Indications

1. Pathology seen on MRI that is clearly identified and is likely the cause of the CLBP 
that is amenable to surgery.

2. Lumbar spine stenosis
3. Neurological deficit possibly associated with the back pain (e.g. foot drop).
4. Back pain due to inflammation or damage to the spinal cord or adjacent structures 

(e.g. arachnoiditis or syringomyelia).



Pain Blocking Neurostimulation



Extra-Spinal
-Plexus
-Nerves
-Small subcutaneous 
nerve fibers

Intra-
Spinal
-Nerve Root
-DRG

Spinal 
Cord

Brain



Stimulation of the Extra-Spinal 
Peripheral Nervous System (PNS)

Large Named Peripheral Nerves Network of Small Un-Named 
Branches of Peripheral Nerves

True PNS Peripheral “Field” Stimulation



Stimulation of the Intra-Spinal 
Peripheral Nervous System (PNS)

Dorsal Root 
Ganglion (DRG) Nerve Roots



Pain Blocking Neurostimulation

Intraspinal Stimulation Advances



Many different newly developed 
Ø waveforms
Ø algorithms

Greatly increased 
probability of 
preventing 
habituation by the 
nervous system

ØWaveform Automation

ØBurst
ØMicro Burst 
ØHigher Frequencies 

(1 to10 KHz)
ØDTM
ØContour and Fast Algorithms

Greatly increased 
possibility of finding 
the most effective 
wafeforms to control 
the pain signals





Ø With a conventional 
spinal cord stimulator, 
the same amount of 
electrical impulses is 
delivered to the spinal 
cord. 

Ø However, with activity 
and position changes, 
the amount of 
electricity that reaches 
the spinal cord may 
vary substantially. 

Ø The amount of 
stimulation might 
therefore be too weak 
or too strong for the 
patient



The Closed-
Loop System 
uses a 
stimulator that 
communicates 
in real time 
with the spinal 
cord neurons



Ø It measures the 
spinal cord 
response to 
stimulation and 
adjusts every pulse 
according to 
activity .

Ø This optimize 
activation within 
the patient's 
therapeutic 
window







Pain Blocking Neurostimulation In 
Acute Hospital Setting



Lizzy
• 14 y/o girl
• Intractable abdominal pain and 

complete gastroparesis following a 
viral infection

• Already has a gastric stimulator for 
gastroparesis

• Terrible pain.
• Had to be kept in a “Precedex

(dexmedetomidine) coma”
• Had been in the ICU for 2 months
• Could not be weaned off the 

Precedex (dexmedetomidine) 













• 40 y/o Israeli man
• Former Israeli Special Forces
• Working for Miami Police fell while pursuing a felon
• Multiple leg fractures. Several surgeries
• CRPS right leg
• Amputation
• Pain continues
• 2 types of pain
• -Stump pain. Terrible completely incapacitating pain episodes
• -Phantom pain
• First procedure: address stump pain
• Peripheral field stimulation trial: (Almost) Complete pain relief 

Sometimes you need all the guns















• Stump pain under control
• Phantom pain becomes a bigger issue



• Stimulator on the 
Sciatic Nerve

• Excellent efficacy on 
phantom pain



Pain spreads more proximally into the thigh



• Spinal Cord 
Stimulator



Dr. Lehrman

Osseous 
Integration
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Out of the Box Thinking



Most common causes
• Inguinal hernia surgery
•Vasectomy
•Testicular cancer
•Trauma



Anterior 1/3rd by L1

Posterior 2/3rd by S3

Scrotum has Dual Innervation



ØAlmost impossible to stimulate the scrotum/testicle from 
the spine

ØWith L1 root stimulation paresthesiae and pain relief are 
mostly felt in the inguinal region but not in the anterior 
scrotum

ØWith S3 root stimulation paresthesiae and pain relief are 
mostly felt in the buttock/rectum/perineum but not in the 
posterior scrotum

ØEven with stimulation of the genito-femoral/ ileo-inguinal 
nerve most of the pain relief is felt in the groin/inguinal 
region, but not in the scrotum











Why not put the electrode directly in the scrotum?

The electrode must be placed exactly in the area of pain







gbarolat@gmail.com


