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Wirelessly Powered,
Battery-Free Cervical

& Thoracic Spinal Cord
Stimulation for the
Treatment of Complex
Regional Pain Syndrome

Wirelessly Powered, Battery-Free Cervical and Thoracic Spinal Cord Stimulation for the treatment of Complex Reglonal Pain Syndrome (CRPS)
Hurmam Akblk MD', Niek Vanguathem BA*

Complex Regional Pain Syndrome (CRPS) is
a chronic pain condition that mast often
affects one limb {arm, Leg, hand or foot),
wsually after an injury, and is believed to
be caused by damage to, or malfunction of,
he peripheral and central nervous System.
Werpes Taster is well known clinically to be
a precipitating factor in CRPS,

A 42-year-old female was referred to our
climic for management of her CRPS pain in
the left upper extremity. She had a histary
of transverse myelitis, s/p  multiple
surgeries, Including 2 intrathecal pumgs
and 2 SCS system (the pumps and
generators eroded and were explanted
because she is 3o thin). She suffered from
herpes zaster, and she recalls waking up
one morming with pain in the right arm and
right leg. HMer right arm became
contracted. She complained of pain in the
right leg from the knee down to the toes,
the entire left leg, and entire right arm.
She underwent ketamine infusions and
stellate ganglion blocks. Other treatments
included physical therapy and  aquatic
therapy.  She  demied  acupunciure,
ehirepractor  mandpulation, or  spinal
srgery.  She  had  previously  tried
gabapentin, dulaxitine, and pregabulin and
stated that she was sllergic o all of these
drugs.

"Cincianat £ Py

Trial: The patient was implanted with two
B-electrode neurostimulators, at T9-T10
and at C2-C4 (Figure 1). Two 13G Tuohy
needles were introduced percutaneously
into the epidural space respectively at L2-
L3 and T4T5. Electrode arrays were
inserted and positioned. The receivers
were imserted and coupled to  their
respective  electrode arrays.  The  trial
stimulators were then secured to the skin
with Mastisol and Sterl Surips  and
completely covered under a  sterile
Tegaderm.

Permanent mplant: & small stab wourd
was made and the placement technigue for
the stimulators wtilized in the trial was
repeated  utilizing  two  S-contact,
permanent stimutators, The steering styles
were removed and recefvers inserted into
the inner lumen of the electrode arrays. A
receiver pocket was created approximately
10 cm preadimal to the first mark band, and
the electrode  arrays  were  tunceled
beneath the skin to the receiver pocket, A
hnot was tied to permanently mate the
receivers and electrode arrays. The distal
porticn of the stimulators were coiled,
sutured to itself to eliminate any sharp
ends, and then sutured to the fascia. The
pocket was closed with suboutaneous and
then subcuticular sutures. The patient
wears the tramsmitter and antenna on her
back, The dovices were programmed with a
frequency of 1459 Hz, pulie width of 30 us,
and 3.0 mA.

DRIVING INNOVATION THROUGH
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The patient received a permanent system
after & suceessful trial, and reported BO%
pain relief twa manthe after the permanent
implant. The patient rates her satisfaction
as 7/7; her quality of life has increased,
ard she now s able to sieep through the
night. Heer range of motion has dramatically
improved and she is now able to mave her
firgers again,

L s
This case is unique in that we used a single
stimudator  brand  that could  provide
different modalities (cervical, dorsal). In
addition, the system i wireless, which
allowed us to place stimulators in the
epldural space withcut the smplantation of
a battery, by instead wsing an external
aritennia and generator.

‘Wirelessty peweved spinal cord stimulation
in the thoracic and cervical region was a
successiul option for this patient suffering
of chronic pain & a result of CRPS.
Mirimally irvasive, battery-free SC5 s
devold of complications associated with the
bulk of an implamtable pulse generatar,

The Freedom 5CS System (Fig. 2) utilizes
wireless techrology. Each electrode array
containg four o eight contacts (1.3 mm in
diameter with 4 mm spacing) with
wmi electronics and a  separate,
mated receiver component. A small,
externally,  wearable,  rechargeable
transmitter attached to a trarsmitting
antenna wom in clothing provides the
energy to power the implanted device
wirelessty through the shin. The device
wuses pulsed electrical current to create an
electrical field that acts on nerves to
inhibit the transmission of pain signals to
the brain.
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Peripheral Nerve
Stimulation for the
Treatment of Lower
Extremity Peripheral
Neuropathy in a
Diabetic Amputee

& typical presentation for peripheral nerve
entrapeent is buming pain brought about by
acthity, with motor andior symptoms.
being regional. Symptoms do not abways
present with clear reuroiogic signs. of mator
weskness, semory loss or change in reflexes;
thus. disgnosis i often delayed. The comemon
peroneal, superficial peroneal and saphencus.
nerves are most commonly at ritk for
entragment, with trauma being a primary
caune.

A Myearold female with type1 disbetes
mdlllus ieomplicated by & nmhmlws "w
foct wound resulting in a right below

ampilation) preserted Lo our clinkc with Lm
lower  extremity rewropathic  pain.
complained mostly of pain on the Lateral and
medial apects of her el lower
Treatment  with tradiional meﬂim..inm
igabaperain, - pregabuling  oid ot provide
sufficent pain reliefl. A diagrostic injecticn at
the distal peroneal aed saphencus merves at the
Ieﬂ ankle relieved the majority of her pain for

Tehr. Subsequintly, patient way comidered &
candidate for  wievloss  perigheral  nerve
stimulation.

Triai: Fluorescopy, ultrasound and palpation
were used to plan the Introducer entry point
and route for two, S-contact trial stimulators,
targeting the left superficial peronesl and
wperficial saphenous merves. A 1)-gauge
introducer and then am cight-contact electrode
array was directed at the superior portion of
the madial malloolus.

for the of Lower

and Wellness of.

5timwave Techn,

Lecn Anijar MD' Jessica Reyes MDY, Niek Vanquathem BA?, Adolfo Tejeda?
"Spine “America, sologies

Placemsent, wirs confirmed with flusroscopy, A
second 13-gauge introducer was wsed to iesert
the second eight-contact electrode array along
the latenl aspect of the leg, and placement
was confirmed with fluoroscopy 1o be at the
anterior portion of the tibiofilar juncicn,
with the electrode arrays viewed anterior to
pasterior (Figure 1). The steering stylets were
removed and receivers were inseted into the
inner lumen of the electrode arrays. After
stimulation was confirmed, the trial stimulators
were knatted after the second marker band
and were then secured to the skin with a liquid
adhesive  and  adhesive  bandages  and
completely covered under a sterile bio-
occlusive dressing (Figare 2),

Aormanent Impiant: ke inciion was made at
the previous entry site and the placement
technigues for the stimulaors wilized @ the
trisl were repeated wtilizing two Four-conthct,
tined, permaent electrode amays. The
um stylets were removed  and  the

aru,n Aveceiver pocket was created and both
stimulators were tunneled beneath the skin to
the recelver pocket. A bnot was tied to
permantntly mate the recetvers and electrode
arrays. The distal portion of the stimulators
were coiled, ured to themiell 1o elisinate
anry sharp ends, and then sutured 1o the fascia.
The pocket was closed with subtutaneous. and
then subcuticulss sutres. The devices were
programmed with a frequency of 80 Hz, pulse
widih of 360 5, aned curment of 3 mA,

DRIVING INNOVATION THROUGH

The patiers sbtained 90% pain relief after o 4-
dary trial which remained conststend at 1 and 3
montts  after permanent implant  (B/10
decreaied 15 1410), The patient wears the
antenna vertically on the mid kg on

and lateral side, Quality of
Functionaity has dramatically improved,

I
A battery-free system affers sdvantages such s
significant pain retied, devold of complications
mwociated with the bulk of an implantable
uie shoeraice. and SRy 45 relaked 1o
device placement and programming protocols.
wr feo i therapy b n exceliont apion for

i young patients with

management
m-mwmk pain.

in a Diabatic Amputes

Wirelessly powered, battery-free  peripheral
merve stimulation was & sucoessful option for
this diabetic patient suffer

contralateral lft leg meuropathic pain as a
result of change of gait due to right lower limb
AmpUtAicn.

The Um0 PHS Erurm (Fig. 3) unilizes wineless.
Eachelectrde wray comtains o
or eight contacts (1. T3 mm o dlameter wih
i ehes

g i
separate, mated recesver component. A small,
extemally, wearable, rechargeaske transmitter

a o in
gottiog prodges | )
ef device welm‘lﬁ‘ww
TR Girice s e dectreal eumen
creste an elerircal febd that acts on nerves tn
transmisyion of pain sinals to the

brain.
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Multi-Waveform Wireless
Spinal Cord Stimulation
for the Management

of Chronic Pain in
Postlaminectomy Patients

Multi-waveform Wireless Spinal Cord Stimulation for the Management of Chronic Pain in P\‘:stlammecl.omy Patients

Robert Bolash'. Michael Creamer?, Richard Rauck?, Paysm Vahedifar®, Aaron Calodney® Ira Fox®, Cuneyt Gzakta
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Wireless, Battery-Free
Stimulation of IPS

Nerve to Treat Chronic
Bilateral Knee Pain from
Osteogenesis Imperfecta

Wireless, Battery-Free Stimulation of IPS Nerve to Treat Chronic Bilateral Kmo Pain from Osteogenesis Imperfecta
Charles Brownlow MD', Niek Vanquathem BA:

Osteogenesis Imperfecta (0f). also known
a5 “brittle borwr disease” 5 a group of
genetic discrders that mainly affect the
bones. It is caused by a defect in the gene
that produces the protein collagen The
term means “imperfect bone farmation™.
People with this condition have bones that
fracture easily, often from mild trauma or
with na apparent cause and this often Leads
ta chronic pain, There is no cure for Of and
treatment s based on specific symploms.
These treatments include physical therapy,
mobility  alds,  cccupations  therapy,
medicine, surgery and pain manay .
Preventing further fractures fs imperative
in pecple with Of and as such they need to
awoid activities that put them ab risk for a
fall or colltsion, or put too much stress an
the bones,

A Tl-year-old female with osteogenesis
imperfecta presented with bilateral knew
pain after multiple fractures  including
compression fractures in the spine, ankle
and mast recently left femur due ta O she
was wheelchair bound due to the pain. She
wed to rely heavily on her upper body
farms) 1o transfer w0 and from  her
wheelchair and required the assistance of &
caregiver,

*Goargla Pain and Spine Care,

Trial; Fluoroscopy and palpation were used
to plan the introducer entry point and route
for & 4-contact trial stimulator targeting the
right Infrapatellar Saphenous nerve, A 13-
gauge Introducer was used Lo enter the skin
and the electrode array was inserted through
the introducer and pasitioned along the
planned route at the medial aspect of the
proximal tibia just before the tiblal plateau
{Fig. 1). The steering stylet was removed,
and the receiver inserted into the inner
lumen of the elecirode amay The trial
stimulator was then secured with Mastisol
and Steri Strips and a sterile Tegaderm. The
procedure was repeated for the eft leg

Permanent implant: A small incision was
made and the placement technique for the
permanent stimulstors was repeated. The
steering stylets were removed, and receivers
irserted Wt the inner lumen of the
electrode arrays. Receiver pockets were
made approximately 10 cm from the first
marker band on the electrode arrays and
the neurcstimulators tunneled to the
pockets. & knot was tied to permaneritly
mate the recelvers and electrode arrays.
The distal portion of the stimulators were
cofled, sutured to themselves to eliminate
ary sharp ends, and then sutured to the
fascia, The pockels were closed with

and  then

sutures,

DRIVING INNOVATION THROUGH
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The devices were programmed with a
frequency of 1499 Hz and a pulse width of
30 ps. This patient had excellent relief
during the trial and reported approximately
100% pain relief. Both neurcstimulators
were placed permanently and patient
reported  100%  overall improvement &
months  later, and describes  her
improvement in pain, quality of life and
functionality as a dramm
Improvement ™,

independently lnmh‘r mrnnut |M timb
pain and without excessive use of her
upper body, Her limiting factor curmently is
instability and no longer pain.

e peripheral nerve stmULAnon
system offers sdvantages in difficult to
treat subjects, such hs significant pain
relief, devokd of complications  and
cosmetic concerns assoclated with the bulk.
of an implantable pulse generator with
extersive wiring.

Wirelessty powered, peripheral nerve
stimulation was & successful option for this
patient suffering of debilitating bilateral
wwnnaw:onmmmw
¥
system & able 10 offers Mvanws such as
significant  pain relief,  devaid
complications associated with the bulk nl
an implantable pulse generator.

The SttimQ PRS System 1“!- 2) utiltzes

electronics and a separate,

tramumitter attached o & transmitting
antenna worn in clothing provides the

uses pulsed electrical current 1o ereate an
electrical field that acts on nerves to
inhibit the transmission of pain signals to
the brain. 1 byt o,

—
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Wirelessly Powered,
Battery-Free Peripheral
Nerve Stimulation at
he Suprascapular Nerve
or the Treatment of
Chronic Shoulder Pain

Wirelessly Powered, Battery-Free Peripheral Nerve SIII'III.IlalIDH at the Suprascapular Herve for the Treatment of Chronic Shoulder Pain
owan, ok Vanguathem

e pain cn fid 1 crigin i maey pvsces,

rachial plens.
e sy ey iy Tl Sesecsomier arirvpmity
e [ n

Eenkaty e eiated g the seatemy wd e ot e
mepancapular serer. Soprascapular neuropatiry can be

disgrned  though  phicsl  ewmination and

s, ymptoms Gan Include

aimphy 1 seveee Gaues, and achiog or bamiog. pais at
the grdn (2 of
o W |

antidepreviants,  Mon phwmacologicsl  trestmesty
Include phyikcal and octispstions: thirsgy. When these
herapact 1M, WMereerRionsl precodures including
sungical  decompression,  sieveid  injections  and
netesabiation may be comsdered (1, Pan control may
be umasifactory deee al

W the pae remats, e e meuxlw
Irnerveneion, peviheral nervsscamuAation P eght
provide an  siterrative, ke cleetrical
stmulation of 3 speciic rerv oot suppties & datinel
aven of the body. Electrnge amays can be places under

camplications asd challeres.

A 2-yoar-ckd female weh 3 Pt RAgcal Moy of
g sheoulder arthicplasey preueeted with Joint pain in
oth shouldens. Multiple shouider injection, kg
subacromial bursh IWECtNT. I BEFRSCANAN feive

lock mere uercrudd o delovering lorg tevm rrlied.

‘CWMWM

Surgical description far the trisd implant; A 11 gauge
intsoducer neetle i percutaweuly beried 4
Inches medul to the sapels and was

Laterally under Aucrowosie quidssce uned Bhe tis of
the Introducer was Just Infierior 10 the praKapular
sk M TR . Tt e ol

Brascher
maprascapuiar notch, The steering syles s v
a0 e revebver inserted ko the laner e

ehecoce anray. The Ll SiTlites wis Bhon S6cUPEd
s and Stert Sirign ared completely covered
under & mrie‘ﬂwe‘

During the trial, her average (i came doms (0 4 G/10
s 140, Gt e et o g v,
the patient apeed te move foreand with the

DenTanent. ystem SR 10 the risl procedure. The
e n By Mussnoscopy. aed

s
B0 introducer enlry Bnd foute weve
maried o the tkin, A mall thin e mound

e, anel then wetured o the fascis, The pocket wa

cloned with e rerins

wore. The puet e the e e
and

Emcreal Y ranamiis v prepramsch wih 3
Trequency of 1495 He, polse width of 30 i, and 6.0

I5timwave HG 54

Wirsiem perigheral none jtimutation at
TSI NeTve was 3 wcreisfd D5t 4 th
patient ufering of chionic pain in the right thoxdde.

The patient reports tigrificantly decressed pais (1005
at 1-month post-mplant and is teetter sble 1o perform
nctivities of duly lving. G4t B beia depsmadest on her

a0 I mcied b3 mean them, wheress this was

3 togke e wis s amerable o prir 10 the
Sranemistion of pain 1gna 10 the bran,
gLl a3 e

—

The suprneapndar norve £an be ingared or Fritaled in
o infery

eomplain

e,
chinical exam 8, ¥

Disgroshy overall can be challengiog a5 there are
sreeral ciher Condiions AL cas paint 3 wemilar

nerve are.an

Placing an PG n certain anean. of the body can be
challenging due 5o the Lack wtaneoun e,
which makes the IPG placement risky asd Likely 10
Caure Sigficans dicomicet 10 the saties

e g 1o
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Wirelessly Powered,
Battery-Free Peripheral Nerve
Stimulation of the Posterior
Tibial Nerve for Painful Diabetic
Neuropathy & Chronic Regional
Pain Syndrome (CRPS)

Pawered, Battory-Fi iph

The tibial merve is a larger terminal branch
of the scistic nerve passing through
the poptiteal fossa to the arch of the scleus
with roat values of L4, LS, 51, 52 and 53
Peripheral nerve injury secondary to
trauma to fieet and ankles 15 an uncommon
problem, which may lead to severe pain
and serious disability. As there & no
wniform definition o iagnoss Lo describe
merve pain as results of trauma, such
conditions may be described as complex
regional pain syndrome (CRPS).

T
A T8-year-old male had pre-exsting pasnful
diabetic neuropathy and had a left sbove
the knee amputation. Patient’s left leg
prosthetic failed while walking in 2017 and
caused him to fall, resulting in tri-
malleclar  ankle  fracture,  Patient
underwent wigery to stabilize the right
ankle, but he continued to suffer from a
large amount of pain secondary to A
sustained posterior tibial rerve injury and
required  large  amount of  opioid
medications, He was diagnosed with CRPS
type 2 and was offered peripheral nerve
stimulation a5 a possible altemative to
apicids for the treatment of pain.

T
Triaf:  Fluorcscopy,  wltrasound  and
palpation were used to plan the introducer
entry point and route for a 4-contact trial
stimuilator, targeting the right posterior

Nerve of the Posterior for
Manjul Derasari MD', Niek Vanquathem BA®
"Florids Medical Clinic, ‘Stimwave Technoiogies

ublal nerve. The electrode array was
inserted through the introducer and placed
caudal to cephalad with the contacts
aiming cephalad. Comacts were placed
midline with the posterice aspect of the
fibwla, approimatety 13 om superior of the
imsertion site {ankle). Placement was
confinmed with fluoroscopy (Figure 1). The
steering stylet was removed and receiver
inserted into the inner lumen of the
electrode array. The trial stimulator was
then secured Lo the skin with Mastisol and
Stert Strips and completely covered under a
sterile Tegaderm,

Permanent implant; A small stab wound
was made and the placement technigue for
the stimulator utilized in the trisl was
repeated for Whe pesteriorn libial rerve
utilizing a quadripolar, tined, permanent
stimulators.  The steering stylet was
removed and receiver inserted into the
electrode array. A receiver pocket was
created, and the electrode aray was
tunneled beneath the skin to the recedver
pocket. & knot was tied ta permanenitly
mate the receiver and electrode array. The
distal portion of the stimulator was colled,
sutured to itself to eliminate any sharp
ends, and then sutured to the fascia. The
pocket was closed with suboutaneous and
then subcuticular sutures. The devices
were programmed with a frequency of 1499
Hz, pulse width of 30 s, and current of 3.5
mi

DRIVING INNOVATION THROUGH

The patient wears the antersa  and
transmitter around the ankle. The patient
recelved a permanent system after a
successful trial (pain decreased from 9/10
o 1/10) and Later reported TE% pain relief
{210} & months after the permanent
implant. Quality of life has dramatically
improved, medication reduced by at least
50% and satisfaction was rated at 6/7.

A battery-free system offers advantages
such as significant pain reliel, dewoid of
complications associated with the bulk of
an implantable pulse generator, and
flexibility as related to device placement
and programming protocols,

and Chranic Regional Pain Syndrome (CRPS)

Wirelessty  powered  peripheral  nerve
stimulation was a sucoessful opticn for this
patient suffering of excruciating pain in
foot and ankle &5 a result of trauma related
CRPS,

The StimQ PHS System (Fig. 2) utilizes
wireless technology. Each electrode array
contains four of eight contacts (1.3 mm in
diameter with 4 mm spacing) with
embedded electronics and a  separate,
mated recefver component. A small,
externally,  wearable,  rechargeable
transmitter attached to a tramsmitting
antenna wom in clothing provides the
energy lo power the implanted device
wirelessly through the skin. The device
uses pulsed electrical current to create an
electrical field that acts om nerves to
inhibit the transmission of pain signals to
the brain,

5 s

—
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Wirelessly Powered
SCS & PNS for
Treatment of Multiple
Pain Sites After MVA

Motor vehicle accidents (MMA) can Lrigger
chronic  widespread pain  development.
‘Whether such widespread pain develops via
the evolution of pain from regional to
widespread or wia the earty development of
widespread paln with nonerecovery s
cunmently unkncen,

Wireless  nanotechnalogy  (Stimwave
Techrologies, Pompanc Beach, FL) & a
recent advancement @n neuromodulation.
This wireless neurcstimulator system only
requires placement of electrodes  with
embedded micro-processor and does not
require implant of an IPG or extensions.
k! 5 an extemal generator with
antenna, which needs to be worn over ane
Layer of clothing, to power the stimulator.
This wmstem 5 able to  mitigate
complications asscciated with implantable
batteries and its extensions.

A 38-year-old smoking female presented
with  multiple  pain  sites  including
headaches and neuropathic left arm pain as
a result of a motor vehicle accident. She
was  diagnosed  with  cervico-cccipital
euralgia, oceipital headaches, CRPS in the
left upper extremity, and neck injury as a
result of whiplash, Following treatments
were proven unsuccessful: shoulder bursa
injections, left stellste ganglion injection.
The patient had a successful trial with
subsequent permanent implant with a

Wirelessly Powered SCS and PNS for Treatment of Multiple Pain Sites After MVA

Conventional  spinal  cord  stimulation
syitem  with implanted  battery, hch
eventually had to be explanted for
dehiscence of the pocket with infection.
She agreed to undergn A wireless
peripheral merve  stimulation trial in
combiration with wireless spinal  eced
stimulation to treat pain from multiple
etiologies once the infection cleared. This
decision led to & simplified system and
procedure without compromise to quality.

The patient received one 8-electrode and
two tined 4-electrode neurostimulators;
the S-electrode  neurostimulator  was
positioned in the epidural space with the
tep electrode at C3. The 4electrode
neurostimulators were placed bilaterally
over the greater occipital nerves (Figure
1). The patient had undergone a trial with
good retief and proceeded to 3 permanent
implant. The occipital newrostimulators
required revision when they begun 1o push
against the siin behind the ears. During the
revision procedure, both occipital devices
were pulled back slightly, re-anchored and
sutured into pesition. The patient wears
two transmitters with antennas stacked
over the midline tharacic region, snapped
into tank tops, The RF transmitters were
programmed with a frequency of 1499 Hz,
pulse width of 30us, and 2.5-3.0 mA.

DRIVING INNOVATION THROUGH

The patient reported S0% pain reliel at the
end of the trial, which was consistent
throughout the 1 months since the
permanent  implant.  She rates  her
satisfaction as 7/7 and self-reports “a
[ benefit™.

There have been recent advances with
nangtechrology and wireless approaches to
SC5 and PHS. A wireless device reduces the
the frvasiveness of the surgery, A wireless
device f5 smaller  which, potentially
reduces the complications from surgery
while impraving pain relief, comfort and
cosmesis. Wirelews technology allows for a
cudtamized approach in placement and
waveforms.

T
Wireless peripheral nerve and spinal cord
stimulation was a successful cption for this
patient suffering of excruciating pain as a
result of MVA. This wireless system i able
0 offers advantages such as significant
pain relief, devald of complications
associated with the bulk of an fmplantable
pulse generator.

wmpain@gmail.com
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Wirelessly Powered,
Battery-Free Peripheral
Nerve Stimulation of
the Femoral Nerve for
Chronic Hip Pain

Wirelessly, Powered, Battery-Free Peripheral Nerve Stimulation of the Femoral Nerve for Chronic Hip Pain
George Kum-Nji MD', Niek Vanquathem, BA?
Cline

de Tey

The femoral nerve Is cne of the Largest nerves in
the legs and i located near the groin, controlling
the muscles that help wtraighten legs and mave
the hips. It also provides sensation to the lower
extremity and the front of the thigh. When the
femoral nerve 15 damaged, It can Cause chionic
pain In higs ad grola and can affect the ability
to amblate.

Chrnic i pain can be resiatant 1o consenvathe
medical  mansgement  restment,  including
physical therapy. medications and injection.

difficult to determing whether hig paln orlginates
Tromm evvs withis the Joint Liell, o pewromathy

of the pain. They can awiit in determining the
meat appeopiate placemen perigheral
nenve stimuator for treating pain in the Rip joint
region.

& 4n-year-old male presented with comtant,
Sl right mp a»d aroin pain presumably dar 16
a superior lsteal tear. Mowever, 3 labral tear
repair p.u.me was unsoceessful In providing
pain relied.  His pain level did rot improve
deipite several courses of physical therapy and
edication ma

Hext, he roceived sm-m Fight intra-articular
corticosteroid injections which provided only 3
fiew lays of signifieant refief. He then received
duple (gt INUF-artiodar Nip. plateset-ricn
plama  (PRP) injectiom, which provided
grester than 5% pain reliel; however these
#njections would only last about 3-4 monthe.

¥

A dagnoatic Tluorocopkc gaided nere Biock of
the femoral articular branches was performed,
which provided greater than 75% pain relief for
serveral days.

Trtat: UA3rasound, palpation and flucrancopy were
used 10 plan the introducer entry point and route
for two, S-contact trial stimulators, targeting the
femaoral articular branches. The trisl stimulaters
were Wserted through the Introducer Lo the
femorsl head meck jusction gweriying the

inner Lumen of the electrode aray. The trial
slh-umm were them scuned with Mastiiol and

several-day trial and reported 9% pain relef.
Permanent tmplant: The path of the femaral
nerve in the poin was veustized, and a
Introduicer entry peint and pathway wor planed
usieg uitrasound, palpation and furescopy. AMLer
Iogal aesthetic InlIETaticn, an incsion was made
and & PR introducer was paised through the

superficial o the Temersl head-mck function, A
dlectiode mivwy wad advanced thicugh the
Introducer and placed mext to he femoral
articular branches. The same technique was wad
ta place the second electrode array paraliel and
slightly inferior to the first mg.-c 1T

the pocket and sutured to deep fascia with the
tails of the stimulators colled within the receiver

DRIVING INNOVATION THROUGH

The patient wears the wearable anterna
ety on b right Lateral thigh. A stimelation
sehowmar with & putis Fate of 1499 HE and pulse
width of 30 ps a1 2.0 mA wad Lested and found
wifective, The patient reported comistest pain
reduction (TS5 pan relief) aver 12 months after
permanent implat. Mo comphications were
reported, and he was able o retum Lo ful duty
Bt his job i & worker,

Chionic mesoadoskeletal pain 1 often thought to
be to be purely meieptive in Ratre, but there
can often be & newopathic component to the
pain. Herve blocks can be a good duagnostic tools
In determining whether there Is a significant
newropathic component to an individual’s pan.

‘Wirelessly powered, perigheral nerve stimulacion
s 4 et option for ths patient Witeriog
o dtoiiog b wrd groke i

o Saperior Labral Uewr, Thes Bakry.Iree Synuems
Gers achantages of sgrfican pan bt Gevod
o complicuions sswecated i the bulk of 4o
implantatle puse generator and flexibility a5
reled to device plicement o =
protocols.

rnc 'ilmn Syitem Mg, I) utidizes wireless

beor_comporent, A small,
entomatty, woarsble, echargeablo Lrammitter
Siached 10 & trimittog wueren worn o
the cnergy to pawer the
'mwnm device wirelenaly through the skin, The
device uses pulsed electrical current Lo create an
cloctrical field that acts on nerves to IWEit the
bransmission of pain signals 10 the brain.

o3 v e
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Wirelessly Powered,
Battery-Free Peripheral
Nerve Stimulation for the
Treatment of Abdominal
Pain from Post-Partum &
Hysterectomy Complications

Wirelessly Powered, Battery-Free Perip Nerve for the of

Iichypeogastric and flioieguingl neuralgla are
under recognized causes of abdominal and
pelvic pain that can present Mter abdaminal or
hernin rgery and resull in disabling pain,

damage.

in can be challenging and requires a
multi-disciplinary appeoach. There are several
treatment options for cheonic post-surgical

concern ded complications due o extenshoe
tunneling. Movel wireless peripheral nerve
stimulation systers devold of wires and
implantatie batteries might provide a soluticn.

A 43-year-okd female preserted with pain in the

nerve Blocks, TEHS, NSAIDS, phyvical therapy.,
and chronic opioid therapy prior to peripheral
nerse stimulation

al description for the trial implant: The

M ol IM‘ ||Io|w.uu| and lioty rie
Farves 0 the shdcmen wers visialbed. ad
introducer enkry points and pathways were

ing US, palpation, and Mucros
After local anesthetic infittration, a flexitie
ntroducee desipred for PG was sdinced
subcutaneously and the A- mtm

Complications

Jay Lafleur MD' Niek.

hem BAZ

Vanquat
! Tewcas institute of Pain and Spine, *Stimwave Technologies

array was inserted aed advanced to the
Wiginguwal  and  chypogastric  neres
appraximately 2 cm superior to low transverse
surgical scar, with the tail of the stimulator
runfing acroes the lower abdomen toward the
right hip, The second ebectrode array (s B
contacts) wars placed paraliel to the first using
the same technique. The steering stylets were
remeved, and the recevers insened into the
Inner lumen of the electrode arrays. The trisl
stimulatcrs were then secured with Mastisol
and Sterl Strips and comphetely covened under
a sterile Tegaderm,

Surgical description for the  pevmanent
implant: The trial stimulators were explanted,
two small stab wounds were made and 4-
contact permanent systes were poiitioned
with placement technique simiar to the trial
procedure (Fig. 1). After confirming locaticn,
the introducers and then the steering stylets
were removed from the device, and the
recaivers wire insorted o the inner lumen of
the electrode arrays. A recetver pocket was
created, approximatety 10 om from the first
marker band and the neurostimulator tunneled
0 the pocket, & knot was tied ta permanerily
mate the receteers and clectrode amays. The
distal portion of the stimulators were coiled,
sutured 1o itself 1o eliminate any sharp ends,
aid then sutuned t U fascis, The pocket wis
closed with subcutanecus and then siscuticular

recommended to wear the antenna honzontally
between the right hip and umbilics either
sapped it & loeg camibole. of in 8
Stashbandt wearable.

e et i e

The patient reperted B0% pain reliel (pain
decreased from 10/10 1o 2/10) at the end of a
triat period, which resained constitent up 1o &
months after permanent implant. Some days
she reports no pain at all. She & now leading a
normal life with more activity, was able to
return to work and & no longer bed-ridden by
pain,

The preliminary results of this case are
equivalent to those reported in

studies, ths valigating the efficncy of e s
System. Conventional 5C5 devices with PGS are
rmble for & large percentage of adverse
events. The ue of wireless stimulation with no
1PG elvrln-alﬂ complications. related to the PG
implant.

DRIVING INNOVATION THROUGH

Pain from Post-Partum & Hysterectomy

Wirelessty  powered  peripheral  nerve
stimulstion has proven to be a successful
Ereatment option for this patient suffering from
debilitating abdominal and pelvic pain due to
Michypegantric and ilioinguinal newralgia and
CRPS. This case supperts & viable option for
shgerificann pain redief, devoid of complications
nssociated with the bulk of the battery from an
implantable putse generator while offering
more rlrnn-mv s related to device placement
and programeming protocos

The Stimi] FHS System (Fig. 2) utilizes wireless
technology. Each stimulator contains four or
eight contacts (1.3 mm in diameter with 4 mm
spacing) with embedded electronics and a
sepanate, mated receiver component, A small,
externally wearable, rechargeable trammitter
attached to & uwmtl:"l aetenna worm in

clothing he energy to pawer the
implanted device wnm\r through the siin.
The device wes pelsed electrical current to
create an electrical field that acts on nerves to
inhibit the tranmission of pain signals to the

brain,

[y e——
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irelessly Powered,
attery-Free, Peripheral
erve Stimulation of the
emoral Nerve & Superior
luteal Nerve for Treatment
of Chronic Hip & Groin Pain

Wirelessly Powered, Battery-Free, Peripheral Merve Stimulation of the Femaral nerve and Superior Gluteal Nerve for the Treatment of Chronic Hip and Groin Pain
Jay Lafleur MD' Miek Vanquathem BAZ
Texas Institute of Pain and Spine, 25timwave Technologies

The femaral merve s cne of the Largest nerves. in the
body, It begins in the peivis and branches iste
several smaller serves. Damage b0 the femoral and

cune cheonkc pain. rumbren, weakness, o
paralyals 10 the legs a=d gl in hign. and grole.
Chronic hip pain can present with non-specific
yptorm. that may be confuned with pain of variou
odie.

Triad: Flusroscopy, ultraseund and palpation were
wned 10 plan the introducer entry point and route
for two, 4-contact trial stimulators, one Langeting
the right femoral nervr and the secend to target the
right speror gluteal nerve. A 11 Gage PMS

origin, whether i o
alition, newepatty of serves bnrvating the hip
region cam cause radiatiog pain 1 an extended
region of the trunk, buttocks, and upper beg. which
can further comphicate an accorabe diagnosh (1,25

Chroric hip pain can be resitant to conserathe
medical management treatment, including physical
therapy. medicatiom sad njectiom. Perisheral
nevve [PHS) and pevipheral field merve stimulation
APFIS) have boen ued effectively to trest paln of
peripheral nerve orghn, B can be diffilt o
determine whether hip pain orgnates. from nerves
within the foist el o neuopathy in wronding
nerve tse. A senes of nerve Blocks cn be
admisistered 10 kentily the origin of the pain. They
can amist In determning the most approsriae
placement for o peripheral merve stimuator for
Ereting pa I the Np JuRit egion,

A Sbyeareld mabe presenied with excnaciating

Introducer was sed tn ener the skin just seperior
and posterior o the grester trochanter and placed

Pecmanent 2 an incision was made and the
Placioment techeiues for the itmuaton utilized in
the trial were repeated for the femoral and
Superior Glutesl nerees (Figare 1] otbizng two

. bied, permanent stimulators. The
sieeving siylets were removed and receivers
imester into the electsnde arrps, & receive pocket
was created on the outer hip where the devices
overlapped, and both slectrode arwp wers
tunneled beneath the skin 10 the recetver packet. &

h
wigkh of 9 pn, and curent of 0.7-0.9 ma.

DRIVING INNOVATION THROUGH

T o eyt s i ey
Pl

The Fatient wears the antenna hortzontalty on the
cuter right hig eher 1napped ints baaer briefi o in

permanent implast, Me reports drastically improved
lep and hay rechuced his opicid intake by 505, The
pticnt feels 1t e wil it noed o purue 8 hip
replacement any time in the mear fullre with the
rellef he is experiencing!

The anstorical coure of both e, In clow
praimity 10 the hip, can make disgnests of pain in

good  diagnant
nercpathy 1 & facioe. Pain i the hip jolot region
has warying onighs, which can be relaled to the
Jeine s, muscles and Lendons arcund the Jolne
ad{r neuropativy of nerves in cose relation to the
Jolet, While nerve blocks S not provide Lasting
Folied, hey wive acceibully ctitoed to dagaoie
the causse of the pain.

Wirelesty puwered, Battery-feoe, peripheral nerve
stimulation was a successful option for this patient

a
afering from debditating pain due 10 femoral
neropatiy and bambar raciculopatiy, This cave
Supports. & viable option fer significant. pain relled,
el of complications anciated with the bl
from the bactery of a trafitional implastable pulse
enavater while oifering morm flecility o relsied
0 device placement and programming protacos.

The Stiml P Spitem (i 2) utilite wireies
bochnoloy. Each elextode artiy contaies fou of ehght
eontacts (1,3 me in dameter with 4 me ascieg) with

electromcs nd 4 separate, mased recener
component, A wmall, extemally  wearable,
rechargeable trammitter attached to 3 transmittng

an pravides the enengy 1o power
the implamed device winelesily though the skan. The
et
electrical field that acts n e B9 ihisit the
tramumivaion of pain sigeals B the beain
145 B
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Wireless, Battery-Free
Sural Nerve Stimulation
for the Treatment

of Chronic Foot Pain

in Athletic Patient

Wireless, Battery-Free Sural Nerve Stimulation for the Treatment of Chronic Foot Pain in Athletic Patient
Gladstone McDawell MDY, Miek Vanguathem BAY
tintegrated Patn Solutions, *Stimwave Technologies

The sural nerve, a sensory nerve, descends
down the postero-lateral aspect of the
calf; it inmervates the skin over the distal
one third of the lateral shin and the
outside of the foot Lowards the fifth toe. It
can be damaged by trauma, which may
present as long-term neuropathic pain,
which may hinder athletic activity,

A sbyear-old male athlete fractured his
left foot in an MVA. He reported pain along
the outside of his foot, from Sth toe to
heel and was not able to put any weight on
the foot, which prevented him  from
enjoying sports, Alternative theraples such
s ultrasound-guiced  Injections  and
medication proved unsuccessful in the long
term, After reporting a dramatic reduction
in pain after a sural nerve injection, we
decided to  try peripheral nerve
stimailation,

Trial:  Fucroscopy,  ultrasound  and
palpation were used Lo plan the introducer
entry paints and route for two 8-contact
trial stimulators, targeting the left sural
nerves, The electrode arrays were inserted
through  the introducers and  placed
subcutanecusly along the planned route,
directed toward the heel.

Placement at the swral nerve  was
confinmed with fluoroscopy (Figure 1). The
steering  stylels were removed  and
receivers inserted into the inner lumen of
the electrede arrays. The trial stimulators
were then secured to the skin with Mastiscl
and Steri 5irips and completely covered
under & sterile Tegaderm,

Permanent implant: A small stab wourd
was made at the anterior aspect of the left
calf ard the placement technique for the
stimulators  utilized in the trial was
repeated for the sural nerve utilizing two
Becontact, permanent stimulators, The
steering styles were removed and receivers
irserted into the inner lumen of the
loctrode arrays. A recebver pocket was
created approximately 10 cm proodimal to
the first mark band, and the electrode
arrays were tunneled beneath the skin to
the receiver pocket, A knot was tied to
permanently mate the recefvers and
electrode arrays. The distal portion of the
stimulators were coiled, sutured to itself to
eliminate any sharp ends, and then sutured
o the fascia, The pocket was closed with

and  then

sutures, The devices were programmed
with a frequency of 1459 Hz, pulse width of
30 ps, and current of 6.0 maA. The patient
wears the transmitter and antenna in a
neoprene sleeve on his calf.

DRIVING INNOVATION THROUGH

oy b e s

The patient received a permanent system
after a successful trial (60% pain reduction)
and later reported 78X pain relied (310 to
2/10) 12 months after the permanent
implant, which has remsined consistent up
to 3 years post-implant, The patient rates
his satisfaction as &/7, quality of life
Increased 60%, and he fs now able to eep
through the night. He has since returned to
SpOITS.

associated with the bulk of an implantable
pulse generator with extersive wiring.

Wirelessly powered  peripheral  nerve
stimulation at the sural merve was a
successiul option for this patient suffering
of chronic pain in his left foot, This
battery-free  system is able to offers
advantages such a3 significant pain relief,
devoid of complications assaciated with the
Bulk of an implartable pulse ator,

The StimdQ PNS System (Fig. 2) utilizes
wireless techrology. Esch electrode array
containg four o eight contacts (1.3 mm in
diameter with 4 mm spacing) with
embedded eloctronics and 3 separate,
mated receiver component. A small,
externally,  wearable,  rechargeable
transmitter attached to a trarsmitting
antenna wom in clothing provides the
energy to power the implanted device
wirelessty through the shin. The device
wuses pulsed electrical current to create an
electrical field that acts on nerves to
inhibit the transmission of pain signals to
the brain.

AP I—
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Wirelessly Powered,
Battery-Free, Peripheral
Nerve Stimulation of the
Genicular Nerves for
Treatment of Bilateral
Osteoarthritic Knee Pain

Wirelessly Powered, Battery-Free, Peripheral Nerve Stimulation of the Genicular Nerves for the Treatment of
Bilateral Osteoarthritic Knee Pam

Chronic knee pain aftes total ke arthoplasty
©ocus in approsimately 20% of patiests. They
often ewperience  debilitating pain  with
diminithed quality of life. When comervative
measures such a5 physical thevapy, local rerve
Biock Wjections, neurcablation, medications
and pain  management fail to  provide
resolution, patients wil
options. Cstecartheits s the mest commen
form of arthritts in the knee. 12 B &
degenerative “wear-and-tear” type of arthritts
that occurs mest often in people %0 years of
age and clder. In ostecartheitis, the cartilage i
the knoe joint gradually wears away, often
|ruit"¢ in chronic pain.

report one patiert who  successfully
mpmdm 0 the use of wireless peripheral
merve stimulation at the genicular nerve to
treat her chromic knee pain.

& Ti-year-old female peesented with constant
dull/aching/sharp gain in bilateral left =right

pain worsened with  standing.
walking 4 exsrcising, The pae was retieved
with rest, redaation and pain medication. The
patient wirs disgnosed with bilateral prlmm
Cstecarthiitis. Intra-articular

offered a chance to trial a wireless peripheral
nerve stimulator system for the treatment of
her left knee.

Trial: Utrasound, palpation and fl
were used to plan the Introducer entry point
and route for two trial stimulators.

Jose Medina-Sanchez', Niek Van
*Flovida Pain relief Group, IStimwave

The first introducer wins placed subcitaneculy
elm‘ the planned route. The 4-electrode array
inserted and  placed at the
|nhawld|m saphencus (IPS) merve, distal to
the medial tibéal plsteau. After confiming
location, the steering stylet wirs remaoved from
the device and the recelver inserted into the
inner Lumen of the electrode array. A similar
techaigue wai used 19 poiition the second 4--
electrode array at the left superior medial
genicular nere, preximal to the medial
temoral condyle (Fig. 1) The steering stylet
was removed, and the receiver insented into

Masthwod and Sterl Strips and completely
cavered under a steribe Tegaderm.
Fermanent Impiant: The trial stimulators were
explaeted. A incion was made and o
permanent system was positioned with a
technique similar to the trial procedure. After
confirming location, the introducer  was
removed, then the steering stylet was remaved
from the device, and the recetrer was inerted
into the inner lumen of the electrode armay. A
receiver pocket was created, approximatety 10
om from the first marker band on the electrode
array aed the neurcstimulator tunneled 1o the
pocknt. A kot was tied 1o permanently mate
the recetver and electrode array. The destal
portion of the stimulator wad coiled, sutured to
itself to eliminate any sharp ends, and then
sutured to the fascia. The pocket was. elosed
with subtutancous and then  subcuticular
sutures. The patient wears the trammitter and
anteeea as pant of & ke wiap. The extemal
B transmitters were programmed with a

of 1459 Hz, pulse wicth of 30 ps, and
10ma.

(7]

79 1 g b o e b s o 2
i
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This patient had very good reliel while using

Dot the S and the Superion medial genscular

stimulators interchangeably and  reported

wnm\a:oly 60% pain .oﬂor during the trisl,
rost

reported 1

eontinued at the b months fostFglant visit,
The patiens has requested to be treated with
1 same apgroach for her right keee.

The Lack of suboutancos tasue makes i very
ificult to treat chronic knee pain with PNS
ualng conventional IPG-dependent systems and
can bead o multiple complications such as
erosion, infection and pocket pain. The Stime)}
PHS system b designed to mitigate these types
of baues and facilitate PNS in areas where
anatemical GLALIUCTCNS Can be CHTCome,

DRIVING INNOVATION THROUGH

Wieelessly  powered,  pevipheral  neree
stimulation was a successful option for this
patient wuffering of debditating knee pain & a
result of cotpoantheitls, This battery-free
system is able to offers advantages such as
significant pain refief, devoid of complications
associated with the bulk of an implantable
pulse gonerator,

Yhe Stimd M‘Sn‘em (Fig. 2) utilizes wireless
Each electrode array contains four

mm spacing) with embedded electronics and 3
separate, mated recelver component. & small,
. wearable, rechargeable traramitter

«clothing po energy to power the
imptasted device wirelesly theough the ki,
The device uses pulsed trical current to

croate an electrical Theld that acts on rerves 1o
inhibit. the trasamission of pain signals 1o the
brain.

g D Companaes
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Wirelessly Powered,
Battery-Free PNS at
the Peroneal Nerve
for the Treatment of
Tumor Nerve Pain

Wirelessly Powered, Battery-Free PNS at the Peroneal Nerve for the Treatment of Tumor Nerve Pain
Mathan J. Neufeld': Wallace G. Dudley": Niek Vanquathem?®
Southeastern Regional Medical Center, *Stimwave Technologies

3l nerve  tumons  fch o as
Schwannomat) are growths inor near
peripheral nerves. These tumors €an occur
arrpwhere in the body, and though meat of
them are not malignant, they can bead to
pain, revve damage and loss of function in
the affected area.
The common peroneal nerve i a branch of
the sclatic nerve beginning just cephatad to
the popliteal foisa, then splitting into
additional. branches at the fibular head and
continuing through the outer call (1), It can
be wuinersble to damage from trauma as
ions along I3 pathway are  fairly
superficial, It B alw one of the most
commonly dmolved rerves in complex
regional pain syndrome (CRPS) of the foot
and ankle region (2).

A G yearold male was disgrosed with 3
Sehwannoma of the right lateral calf. An MRI
revealed 8 *11x1112mm well excumacribed

fioular loegus muscle in the  extersor
compartment”,  An exchion  of  this
Intramuscular mass was performed but the
patlent reporting persistent stabding, dull
pain in the right Lateral calf. A right commen
peroneal nerve  block  with  stimulation
fuidance pravided short-term redief, and the
patient waz subsequently offered a PNS trial
with a battery-free  peripheral  nerve
stimulator (Stismwave Technologies, Pompana
Beach, FL.

Trial; Fluoroscopy and palpation weve wied
o plan the introducer entry point and route
for a 4-contact trial stimulator targeting the
right peronesl reree. A 13-gauge (G
Introducer wars used to enter the skin and
was positioned subcutanecusly progressing
from the mid outer calf 10 the posterior
aspect of the fibular head. The electrode
array was inserted through the introducer
and placed parallel to the common peroneal
nerve. The steering stylet was remaved and
receiver irderted o the inner lumen of the
eloctrode amay. The trial stimwlator was then
secured to the skin with Mastisol and Steri
Strips and completely covered under a sterile
Tegaderm,

Aermanent implant: & small incision was
made and the placement technigue for the
permanent stimulator was repeated, The
steering stylet was removed and a receiver
inserted into the inner lumen of the
electrode array. approximately 10 cm from
the first marker band on the electrode
array and the neurostimulator tunneled to
the pocket. A knot was tied to permaneritly
mate the recetver and electrode array. The
distal portion of the stimulator was colled.
sutured to itself to eliminate any sharmp
ends, and then sutured to the fascia, The
pocket was closed with SubCURaNeous and
then subcuticular sutures. The device was
programmed with a frequency of 1499 Hz and
8 puitse width of 30 5.

DRIVING INNOVATION THROUGH

T ® e o e s ey

e
The patient responded to the trisl with 60%
relief, then he underwent implantation of a
permanent peripheral nerve stimulator. At 1
month follow up, he was daing remarkably
well, reporting 2/10 pain with improved
functicrality which remained consistent with
pain “well managed = at 1 month post-
permanent implant, all while being weaned
alf opioids.

A wireless stimulator provides Lechnical
advantages compared to the conventional
methods of tunneling leads 1o IPGs. This
experience Bints at advantages such as
significant  pain  relief  devoid  of
complications. associated with the bulk of
an implantable pulte generstor, and
flewiility as related to device placement
and programming protocols.

Wirelessly  powered  pevipheral  nener
stimulation was 3 successfid option for this
patient sufferieg cf debdlitating leg pain due
102 tumoar.

The Stimd PHS System (Fig. 2) utilioes
wireless technology. Each electrode array
contains four or eight contacts (1.3 mm in
diameter with 4 mm spacing) wi

electronics and a separate, mated receiver
component. A small, externally, wearable,
rechargeable trarsmitter  attached to a
transmitting antenna wom in  clothing
provides the energy Lo power the implanted
device wirelessly through the skin, The
device uies pulied electrical current 1o
create an electrical field that scts on nerves
to inkibit the transmission of pain signals to
the brain, B

-
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Wirelessly Powered,
Battery-Free Spinal
Cord Stimulation for the
Treament of Phantom
Limb Pain, Case Report

Wirelessly Powered, Battery-Free Spinal Cord

Phantom limb pain (PLP) cccurs in 50-80%
of amputees and 5 often classified as
neuropathic pain. Mary therapies have
been administered to amputees with PLP
over the years; however, as of yet, there
appears to be no first-line treatment and
PLP remains a poorly understood and
difficult to treat medical condition.

T
A dl-year-cld male who underwent an
above-the-inee amputation presented with
constant chromic pain in the left lower
extremity, primarily in calf and foot, as a
result of phantom Limb syndrome, which he
duscribes as peercing and throbbing, The
pain was aggravated by climbing and
descending  stairs,  lifting,  mowement,
walking amd standieg with of without
prosthesis. This patient had failed sl
conservative treatments including physical
therapy, WAIDs  amd  njection  and
continues to have pain in the left lower
axtromity and was considered an excellent
candidate for a spinal cord stimulator,

Trial: Fluoroscopy was used to plan the
needle entry points and route for two 8-
contact trial  stimulators,  targeting
vertebral levels T7 and T8, midtine, in the
epidural space. The electrode arrays were
inserted through the Tuohy needies and

for the of Ph. Limb Pain, Case Report
]

MD', Niek

B
Contral Flarida Pain Relief Conters, Stimwave Technologies

advanced toward the target location.
Placement at T7/TB was confimed with
fluorascopy (Figure 1). The steering stylets
were removed and recetvers inserted into
the inner lumen of the electrode arrays.
The trial stimulators were then secured to
the skin with Mastisel and Steri Strips and
completely covered under a  sterile
Tegaderm.

Permanent implant: A small stab wound
was made snd the placement technique for
the stimulators wilized in the trial was
repeated  utiliring  two  S-contact,
permanent stimulators, The steering styles
were removed and receivers inserted Into
the inner lumen of the electrode arrays. A
receiver pocket was created appraximately
10 em preximal to the first mark band, and
the electrode arrays  were  tunmeled
beneath the skin to the receiver pocket, A
knot was tied to permanently mate the
receivers and electrode arrays. The distal
portion of the stimulators were colled,
stured to itself to eliminate any sharp
ends, and then sutured to the fascia, The
pocket was closed with subcutaneous and
then subcuticular sutures. The patient
wears the device with antenna in a Stash-
Band® around his wabt, and he cycles
between programs with frequencies of S00-
1459 Hz, 30 ps with amplitudes 1-3 mA.

DRIVING INNOVATION THROUGH

P e it s e

The patient received a permanent system
after a suceessful trial (50% pain reduction)
and later reported consistent pain relief
(810 to 4/10) & months after the
permanent  implant. Simultanecusly the
patient has been titrating off gabapentin
and reducing all medication by S0%.

S5 is supported by evidence-based
medicing as a cost-effective option for the
treatment af chronic pain. It i, however,
amociated  with  several  types  of
complications related to the implanted
components. Such comglications include
Lead migration/fracture, infections, failed
stimulation and IPG related fssues such as
pocket pain. There have been recent
advances with nanatechnology and wireless
approaches to 5.

Wirelessly powered spinsl cord stimulation
wat a successful option for this patient
suffering of chroric pain as a result of
phantom limb pain. Minimally invasive,
wireless SCS is shown to have no
therapeutic compromises. to PG based 5C5
Tystem,

The Freedom 5CS System (Fig. 2) utilizes
wireless techrology. Each electrode array
containg four o eight contacts (1.3 mm in
diameter with 4 mm spacing) with
embedded eloctronics and 3 separate,
mated receiver component. A small,
externally,  wearable,  rechargeable
transmitter attached to a trarsmitting
antenna wom in clothing provides the
energy to power the implanted device
wirelessty through the shin. The device
wuses pulsed electrical current to create an
electrical field that acts on nerves to
inhibit the transmission of pain signals to
the brain.

AP I—
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Wireless Stimulation

of Superior Cluneal
Nerve for Chronic Low
Back Pain,a Case Series

Wireless Stimulation of Superior Cluneal Nerve for Chronic Low Back Pain, ac Case Seﬂes {n-13)

s Pl WD, Shartes. sl MEF, Al Wiederhala M, A1 & Patel B0° Randal J, Warres 8%, Carta faane LR, Slsane Yo MEF,
tparts,

Chroeic low back pain (CLBP) fs 3 wideipread
tose with profound offects on an individusl’s
level of activity and quatity of life. CLER may
originate from a variety of spinal structures but
Its etiology b5 ron-specific in the majority of
patients. The superior cluncal nerves (SCH) are
an under-recognized caume of CLBR SCN are
cutaneous merves of the Buttocks, These nerves
ae  repomible  for  providing  berieey
Innervation to the siin. Historically, there have
been limited treatment optiom for nerve pain
experienced in this ares of the body, Currently,
porigheral nenve stimulation (PRS) & highly
regarded as a vigorous modality for the
treatment of cluneal pevipheral merve pain.
Techrsingieal advancements allow fer loss
imasive  placement  procedures  and
improvement. in cosmesis, making implantation
fess morbid and more accessible,

We report 13 subjects (6 females, 7 males),
with a mean age of 71 yean old, who
presented with CLBP described i “burming”
(s wbjects had pain mdiating inta the
buttocks and Figs) impacting their ru-uwu!y
and ambulation. Subjects were diagnosed wi

either mono-newropathy of the SCN, clmﬂl
newritls, scelionts, sacroiliiths, superior cluneal

Trial: Auorcscopy, ulbrasound and patpation
were used to plan the introducer entry point
and route for & B-electrode trial stimulatoe
tangeting the superier cluneal nerve (Figure 1)
& 13-guge introducer was used to enter the
skin approximately & om medial 1o the
posterior superior Riac spine  (PSIS). The
electrode array was inserted through the
introducer and advanced towards the supericr
cluneal perve slong the iliac crest. The steering
stybet ik removed and recetnr inseried into
the Inner lumen of the eloctrode armag. The
trial stimulator was then secured to the skin
wilh Mastisel and Steri Strigs and completely
covered under a sterite Tegaderm,

Aermanent implant: A small incision was made
and the placement technique for the 4-contact
pormanent stemdator was repeated, The
steering stylet was removed and a receiver
inserted into the inner lumen of the electrode
array A recever pocket was  made
appraximately 10 em from the first marker
band on the electrmde armay and the
neurcatimulator tunneled to the pocket. A knot
wad Uied 10 permanently mate the recefver and
wlectrode array. The distal portien of the
stimulstor was colled, ssured to self to
eliminate any sharp ends, and then sutured to
the fascis, The pocket was closed with
subcutanecus and then subuticulas sutures.
The devices for all patients were programmed
with & frequency of 1499 Hz, pulse width of 30
15 and current a3 peeterred by patients,

DRIVING INNOVATION THROUGH

i 1 g Ehaming pacemand o S sl rares

All subjects were successfully treated with
wirelessly powered PRS and reported high
satisfaction, with increased levels of activity,
improved sleep, and medication reductions.
Mean pain scores reduced from 8.3 at baseline
to 1.2 at the end of the trial, 1.3 at 3 months
() and 1.9 at & months -8} post-implans.
Quakity of life and functionality was unwv»!d
dratically, medication was reduced, and mean
satisfaction was rated at 7/7. Ho complications
were

A wircless stimulator  provides  techedcal

implanted Batteries, Wireless peripharal nerve
stimulstion is an effective option for chronic
pain of peripheral nerve ongin including the
superior cluneal rerves.

“Siiveae LLE, U5

Wirelessly powered, battery-free PHS was a
wxerstul option for patieets wullering of
debitating low back pain as & result of
mononeuropathy of the superior clunesl rerves.

s
difficult to access sites with limited options for
8 traditional IPG

The Freedom PHS System (Fig. 21 utiizes
wireless technologe. Each electrode  armay
connaing. four o eight contacts (1.3 mm in
diameter with 4 me spacing) with embedded
electronics and a separate, mated recemver
component, A small, extemally, wearable.
rechargeable  tracamitter attached to a
Sranamisting antonea worn in clothing provides
the encgy to power the implanted device
wirelessly through the shin, The device uses
pulsed electrical current to creste an electrical
field that acts on nerves to inhibit the
Erasamission of pain signals to the brain,
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Patient with CRPS

Type 2 of Distal Radial
Nerve Chose Peripheral
Nerve Stimulation
(PNS) Over Spinal Cord
Stimulation (SCS)

Patient with CRPS Type 2 of Distal Radial Merve Chose Peripheral Nerve Stimulation (PMN5) Over Spinal Cord Stimulation (SC5)
Stephen Pyles MD', Wiek Vanguathem BAY
"Fain treatment Centers, “Stimwave Technologies

ng or avulsion & a type of severe
injury that happens when the top layers of
the skin and tissue are ripped from the
underfying muscle, connective tissue, or
bone, It can alfect any body  part.
Degloving  injuries  are  often  life-
threatening as they invclve Large amounts
of blood loss and tissue death. When the
kin and tissue fs ripped away, expesing
muscle, bone, or connective tissue, it's
krown &5 open  deglovieg.  Treatment
options include: reattaching the skin, skin

Trial: The patient underwent a trial with
cervical spinal cord stimulation (cowering
C4, €5, C6) amd periphersl nerve
stimulation over the distal radial nerve
uting two Stimwave E-contact Freedom
stimulators. e tested both  systems
Independently during the trial periad with
subthreshold  stimulation settings at a
frequency of 1 kHz, pulse width of 30 s
with amglitudes 1-3 ma.

Permanent Implant: A Y% inch incision
facilitated the introduction of two 10:inch
coude needles proximally to distally inta
the tissues over the radial

aradis, and Al
of these options ususlly require multiple
surgeries. Due to the initial trauma and
repeated surgevies, chronkc pain after the
fiact remsing highly likety.

A b5-year-old male presented with severe
chrenk pain in the distal radial nerve of
the forearm, wrist and hand. Trauma of
the distal radial nerve was a result of a
wark related degloving injury. The patient
had subsequent reattachment of the
farearm and 11 additionsl surgeries on the
forearm prior to beieg referred to pain
management. The patient was affered a
trial with beth cervieal spinal cord
stimulation  and  peripheral  nerve
stimulation of the radial erve to assess
whether on treatment would provide
supericr relief to the other,

nerve in the left forearm. An S-contact
electrode array was advanced through each
needie and placed directly over his
maximal complaint of pain corresponding
to his left radial nerve (Fig.1), A receiver
pockel was erested appraximately 10 em
praximal to the first marker band, and the
electrode anray were wnneled beneath the
skin 1o the receiver pocket. A knot was tied
o permanently mate each recetver and
electrode array. The distsl portion of the
stimulators were cofled, sutured to itself to
eliminate any sharp ends, and then sutured
to the fascia. The pocket was clossd with

and  then
sutures. The patient wears the transmitter
with antenna on his forcarm. Stimulation
settings were set at a frequency of 1 kHz,
pulse width of 30 ps with amplitudes 4.8
mh,

P e s s e

He recetved 60% reduction In paim when
using the cervical S5 lead but reported
100% pain reliel when using only the lead
placed over the distal radisl nerve.
Fellowing the trial, the patient decsded to
proceed with coly the peripheral nerve
stimlator system over the distal radisl
nerve in the forearm. At his 6 months
follow up visit, he continued to report 100%
pain retief along with improvement in his
range of mation and a 50% reduction in

iwa U,

Wireless neurcstimulation systems posses
an inherest flexibility as related to
placement  location and  programming
possibilities.  Both  spinal  cord  and
peripheral merve stimulation are possible
and effective options. Wireless systems are
devold of complications assoclated with
implantable batteries and wiring.

DRIVING INNOVATION THROUGH

A patient with chronic regional pain
syndrome type 2 after multiple surgeries
caused by a degloving injury may realize
more pain relief with a peripheral nerve
stimulator over a spinal cord stimulator.

| s saem componsns |
The Stimd PHS System (Fig. 2) utilizes
wireless techrology Esch electrode array
contains four or eight contacts (1.3 mm in
diameter with 4 mm  spacing) with
embedded electronics and & separate,
mated receiver  component. A small,
externally, wisarable, rechargeable
transmitter attached to a trarmitting
antenna wom in clothing provides the
energy Lo power the implanted device
wirelessty through the skin. The device
uses pulsed electrical current to create an
electrical field that acts on nerves to
inhibit the transmission of pain signals to
the brain,
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Wirelessly Powered,
Battery-Free, Peripheral
Nerve Stimulation for the
Treatment of Chronic
Bilateral Shoulder Pain

Wirelessly Powered, Battery-Free, F

Suprascapuldr neuicpathy B chubed by an

repetithe  overhead  activity, rotator cuff
pathology and compression of the merve at
wither the wprcapular or the spi

notch secondary to space-occupying lesions.
Wireless  newostimulation  has  been  wned

Nerve for the

Kent Remley, MDY, Hiek Varquathem, BA
"Geargha Fain and Spine Care, *Stfmwave Technalogies, USA

suprascagular notch on the right side. The
ne«l! siylet wad removed, and 8 4 contact,
stimulater was placed theough  the
irecher e e tp ending at the
suprascapular rerve branches inferior to the

then
Masticl aed s:o-l Srips and  completely
steribe Tegaderm,

effectively for of pain g

of multiple etiogies (1,231, A 4- or B-contac
peripheral merve stimlator (PMS), can be
implanted percutanecusly in the targeted ares,
wming an wtroducer, and a small, extemal,
tramumitter, worn over the patient’s clothing,
provides the stimulation parameters and energy
f pawer the neurotimulator via  radio
froquency (RFL. The implantation of an
implantable pulie geerator (IPG) and the
tunneling of the exterions requined for
traditional neurcatimulation are not necessary.

The patient &5 a 0-year old female with a
history of breast cancer. rheumatoid arthrits,

seate | presen chronic
bilateral SMUM pain radiating down t the
anms.  She ‘with bilateral

suprascapular n-_-uwhy with chronic rotator
culf tears in both shoutders.

Surgical description for the trial implant: ns
gauge imtroducer needle was percu
Toserted 4 inches el 15 1he 2, near the
inferior border of the sapula and was
acheanced wnder fluorencopic guidance ustil the
tip of the introducer was just inferior to the

Surgical mﬂﬂﬂ for the permanent
Imglant: The suprascapular  notch  was
vivalized by fuorescopy, and an itroducer
entry and route were planned and marked on
the skin. & small skin stab wound was made and
m introducer wai placed sitsutaneously ong

he planned route from medial to lateral,
dlrﬁ!N toward the shoulder joint. The
clectrode array was inserted and acvanced
near the right suprmcapular rotch (Figure 1)
After confirming location, the introducer wis
remaved, then the steeving stylet wa remaved
from the device, and the recetver was inserted
Into the inner lumen of the electrode armay. A
receiver pocket was created, approximately 10
om frcm the first marker band on the electrode
array aed the newrostimulator tunosbed 1 the
pocket. A krot was tied to permanently mate
the receiver and electrode array. The distal
portion of the stimulator was colled, sutured to
Itself to eliminate any sharp ends, and then
sutuned to the fascia, The pocket was closed
with subcutanecus and then subcuticular
sutures. The procedure was repested for the
left shoulder. The RF transmitters were
programmed with a frequency of 1499 Hz.
pulse wicth of 30 5, and 0.8 mA.

DRIVING INNOVATION THROUGH
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The patient woars the transmitters on the
coltar of her shirt o waatline of her pants with
the antenna under her bra strap. The patient
received a permanent system after a successfl
il (90% pain reduction), and pain scores
remained consistent 11 months after the
permanent procedure (90-100% pain reduction)
The patient rates her satisfaction as 717, with
increaved quality of Life and functionality. She
5 now sbbe to reach overhoad and hold her
granddaughter for the first time. She only
wars the deice when reeded.

Placing a lithium ion battery in certain areas of
the body (for example, in the foot) <an be
challenging, or even impossible, due to the lack
of suboganecs timue, which makes the
placement ritky and Likely 10 cause significant
discomfort to the patient. The use of the Stim()
PHG System i3 designed to matigale these
issues, a5 there & no need for battery
implantation.

of Chrenic Bilateral Shoulder Pain

Wirclessty  powered  peripheral  nerve
stimulation bilaterally at the suprascapular
nerves was a scorssfidl option for this patient

offers advantages such as swnificant pain
relief, devoid of complications associated with
the bulk of an implantable pulse generator,

TM‘ Stim) PHS. $y“tm |Fll. ) u\lIIlc-j wirehess
stimulator concains four of

cmucnn mummmmmm4m
wpicing) with snbedded electronics wd 4

ral ted receter &
extermally wesrable, rechirgesble (rumuu-
itting antenas
(mmng e [
planied device Mnelﬂul the skin.

device uses
ireate o s el Um ek o harees 1o
:hhh the transmission of pain signals to the
ain

[y
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Wirelessly Powered,
Battery-Free Peripheral
Nerve Stimulation for
Treatment of Chronic
llioinguinal Neuralgia Status
Post-Inguinal Hernia Repair

Wirelessly Powered, Battery-Free Perip Nerve for the of Chrenic g

An inguiral hernia cccurs if there & an
abrormal opening or defect through which
organs or Uistue protrude, There are 2 kinds
of inguinal hernias: indirect hernias and
direct hernias (which are fairly common in
clder adult males but can occur in femates
a5 well), Inguinal hernia repalr 5 a wery
common surgery. However, like all surgeries,
L has certain risks Encluding infection,
bleeding, and pain that fs not relleved by
medication,  Complications  can  o<cur
rexdting in chronic pain from scar thsue
inducing neuritls of latrogenic renee injuny
Iiainguinal/llichypegastric rourakgias are an
wnder recognized cause of abdominal pain
that can present after hemla surgery and
may result in disabling inguinal pain in the
incidence of chronic inguinal pain after
hermds  repair  regardiess of  surgical

from 2-T4.

pain in the r lerwrer abdominal cuadrant
and inguiral region, which began after &
laparoscopic Inguinal hevricerhaply, She was
diagnosed with chronic  pain  due to

©
point  injections,  NSAIDS,  membrane
stabilizors, topical  Lidocaine,  physical
therapy, and topical (8D prior to a successfid
ultrasound guided dlagnostic block at the
right itioinguinal nerve followed by a trisl
‘with peripheral nerve stimulation.

Hernia Repair
Timathy Replogle, W' nul:vmmnm A
ve Technologies, LS4

Florida Pain Conters,

s»-uun description for the trial impiant: A
Introducer ‘eedie

w tancously inserted at the nam laterat

medial to

abmlnal wall, 1 cm caudad and
dor ilisc spine IQSISIA and

aliel
nerve, medul to the nm\ ASE. The steering
stylet the  recetver
|MIQ¢ ino  the Im‘:r’d lumen  of

Elﬂ:ler‘n* ;rl:r l"!:t‘ uwal: Wk
i ot st s the same
e fa “timlators s
secured with Mastisel and Stest Strips and
ed  wnder A e
Tega
description for the

The patient wears the antenna horizontally
Between the right Fip and umibilicus snapped

implant: The trial stimulator was explanted,
an incision made and two permanent systerms

confirming location, the introducers were
removed, then the steering stydets, and the
recetvers were inserted it the inner (umen
of the electrode arrays, A receiver pocket
wik created, approximately 10 cm from the
first marker band on the electrode array and
the neurostimulators tunneled to the pocket.
& Wnot was tied to permanently mate the
receivers and electrode armays. The distal
portion of the stimulators were cofled,
sutured to itsell to eliminate any sharp ends,
and then sutured to the fascia. The pocket
was closed with subcutanecus and then
subcuticular sutures. The two electrode
arrays were programmed at a frequency of
1499 Hz and pulse width of 30 ps.

DRIVING INNOVATION THROUGH

inte A wearable. The patient
reported S0% pain reliel (pain decreased
from B8/10 1o 4/10) at the end of & trial
period, which Improved to 100% (0710} with
the pormanent device at 1 month pest:
implant and remained consistent up to 6
months, She is row able to sheep again, clean

ng
improved functionality and reports a drastic
improvement in quality of L

Wireless  stimulstor  provides  technical
advantages compared to the conventional
methods. of tunneling leads ta IPGs. This case
confirma an effective oplion for peripheral
PervE pain treatment That can provide relief
o an under-treated patient population,

Status Post

The StmQ PRS System (Fig. 2) wtilizes
wireless techaclogy. Each stimulator containg
four or eight contacts (1.3 mm in dismeter
with 4 mm  spacing) embedded
electronics am B separate, mated receiver

. A small, extemally wearable,
rechargeable  trassmitter attached to a
transmitieg  antenna  worn in  clothing

create an ebectrical field that acts on nerves

to ikt the transmission of pain signals to

thebrain.

-
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Wireless Peripheral

Nerve Stimulation Bilateral
Sural Nerves for Chronic
Pain in Lower Extremities

Wireless Peripheral Nerve Stimulation Bilateral Sural Nerves for
Dardel Sandtin MD', Niek Vanquathem

The sural cutaneous nerve consists of the
fuslon of the medial sural cutanecus nerve,
which t5 a terminal branch of the tibial
merve, and the lateral sural cutaneous
nerve from the peroneal nerve, These two
branches are connected by the sural
communicating branch and form the sural
nerve. The nerve courses suboutanecusly
from the mid posterior pepliteal foasa to
Just posterior to the lateral malleolus. It
suppdies sensation 1o the skin of the lateral
foot, calf, and lower ankle. The sural nerve
descends down the posterc-lateral aspect
of the calf its primary role is ta innervate
the siin over the distal one third of the
lateral shin and outside of the foot towards
the fith toe. It can be damaged by trauma
and may present as long-term neurcpathic
pain.,

A 55-year-old male presented with bilateral
sural neuralgia due to chronic compression.
His  pain  originates  at  the mid-call
bilaterally and extends distally in & sural
distribution  to his feet,  Conservative
therapies  including  physical  therapy,
NSAIDS, and previous S5 trial  were
ursuccessfid  in treating  his  pain,
Ultimately, it was decided to trial
peripheral nerve stimulation.

"Geargia Fain and Spine Care, *Stimwave Technalogies

L e
Trial;  Fluoroscopy,  ultrascund  and
palpation were uted to plan the introducer
entry paints. An B-contact electrode arrays
was inserted through the introducers and
placed subcutaneously at the right sural
nerve,  The steering stylet was removed
and receiver inserted into the inner lumen
of the electrode arrays. The trial
stimulator was then secured 1o the skin
with  Mastisol and  Steri Strips  and
completely covered under a  sterile

. The same technigue was used
for the left leg.

Permanent implant; A small stab wourd
was made at the anterior aspect of the
right calf and the placement technique for
the permanent 4-contact stmulalors was
repeated (Fig. 1). The steering style was
removed and receiver inserted into the
inner lumen of the electrode array, A
receiver pocket was created approximately
10 em proximal to the first marker band,
ard the electrode arrays were tunneled
beneath the skin to the receiver pocket, A
knot was tied to permanently mate the
receiver and electroce array. The distal
portion of the stimulator was coiled,
sutured Lo itself to eliminate any sharp
ends, and then sutured to the fascia, The
pocket was closed with subcutansous and
then subtuticular sutures, The techaique
was repeated for the left leg. The
tramsmitters were programmed with a
frequency of 1459 Hz, pulse width of 30 us,
and 8.0 mA.

DRIVING INNOVATION THROUGH

The patient wears the Lransmitters and
antennae on his calves. The patient
received 3 permanent system after a
successful trisl (100% pain reduction), and
pain scores remained consistent & months
after the permanent procedure (100% pain
reduction) The patient rates his
satisfaction as 7/7, with increased quality
of life and functionality.

A wireless peripheral nerve stimulation
syitem  offers  advantages  swch a5
significant  pain  relief, devold  of
ications  and  cosmetic  concerns
associated with the bulk of an implantable
pulse generator with extersive wiring.

Chronic Pain in Lower Extremities
BAY

Wirelessty  powered  peripheral  nerve
stimulation bilateralty at the sural nerves
was a sccessful option for this patient
suffering of chronic pain in bis calves. This
battery-free spstem is able to offers
advantages such as significant pain relied,
devoid of complications associated with the
bulk of an implantable pulse generator.

The StimQ PNS System (Fig. 2) utilizes
wireless techrology. Each electrode array
containg four o eight contacts (1.3 mm in
diameter with 4 mm  spacing)  with

bedded

mated receiver  component. A small,
externally,  wearsble,  rechargeable
transmitter  attached to a trarsmitting
antenna worn in clothing provides the
energy to power the implanted device
wirelessty through the skin, The device
uses pulsed electrical current to create an
electrical field that acts on nerves to
inhibit the transmission of pain signals to
the brain. 08 e i

—
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Wirelessly Powered,
attery-Free Peripheral
erve Stimulation of the

lliohypogastric & llioinguinal
erves for Treatment of
roin & Testicular Pain

Wirelessly Powered, Battery-Free Peripheral Nerve Stimulation of the Ilichypogastric and llioinguinal Nerves for the Treatment of Groin
and Testicular Pain, After Failed Temporary PE
Jenathan Silverman, MD', Niek Vanquathem, BA*
Network,

Kettoring Physician

Sergical descriptien of the trial implant: A 13-

relief for the duration of the theragy. Altee the

remaval of the device, he Experienced an
acute retum of i pam. He then opted to undergn
ptiesd radialrequency denervation of the imvolved
nerves. This procedure was posrly tolerated and

offered 3 FIG trial with & battery:free peripheral
nerve stimulator (SKimwave Technologies,
Beach, FLI,

medal 10 the left 55 (Fig. 11, The steering styiet
was femoved, nd the feceher insemes 190 the
irnes umen of the electmde ey, The srisl

ive

e vris and cenletshy conred wder 8
Herls thoocciinive dresing. Durkg
age pain came down 1o & 15010 o £1%0,
Tihen the excelient reodts of the iral the patiest
mpreed 1o mowe forwad with the permasest
implant.
Serpical description of the permanent implant:
The trisl stimester wai euplanted, and 8
permanent yisem using 8 4-contact tined electrde
urder US wi

satured Lo tuell to eliminate asy sharp ends, wsd
then suwred to the fascia. The pocket was closed
with usbeutaneces. and Dhen Sbeulicuar e,

rassmitiers wrere proprammed whh u leequency of

i, “Stimwave Technologies, USA

2 (hn Jevceh con .t wis doeg semariatey
well, reporting O improved furctional
capacity and consis m resttul sleep without
prarmacologc mwalance. Whes b pain sdderty
Tetarmes, the patient opted for reviion of the
device. This seccesstully restored the pain reliel. He
5 N ok Status post-revision and Feports Bs
Pain to be mansgeable at oely atout 1780,

Wirsless stimulator provides. techeical advantages
compared to the conventional method of umeting
Leacks 10 PG Thés case continm an effective cption
for peripheral merve pal trealment et can
provide reliel to an undertrested  patient

Whelenly powered periphersi merve stimulation
w8 succewil option for this patient suffering of
debilitating testicbar and groin pain due 1o
Hishypogastric and fioleguinal newralgia after
harin ropac. Ths axpurieicn Mty o mbvcdign
weh m slgfieant pain  relied,
complicatiom. mscclated with Uw Bulk of an
Irplantabe e
relatnd to devie pacemest and proge
protocols,

fechargeabie trassmitter attached 1o 4 transsiing
antena wom b cluthisg provides the energy 1o
peswe device wireleisty thiough the
shin. The device wnes putsed electrical curent 1o
create an electrical feld that acts o merves 1o
Inhibit the bramméssion of pain sigeals 10 the brain,

[ S—
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Peroneal Nerve
Wireless Peripheral
Nerve Stimulation to
Treat Lower Extremity
Complex Regional
Pain Syndrome

Peroneal Nerve Wireless Nerve to Treat Lower

The common peroneal nerve & a branch of
the scistic nerve beginning just cephulad to
the popliteal fossa, then splitting into
additional branches at the fibulsr head and
continuing through the outer calf (1). 1t can
be wuinerable to damuge from trauma as
portions  aleng s pathway are  fairly
superficial. It # alio one of the most
commonly Wnolved merves in  complex
regional pain syndrome (CRPS) of the foct
and ankle rogion {2). Symptoms of CRPS
fnclude “burning™ and “aching™ pain s well
as a variety of stimulsevoked pain
seraations, including  Ryperalgesia  and
allodynia  (with mechanical, cold, and
sometimes heat sersitivity](3).

A 50-year-old male presented with pain along
the left Lateral calf and dorsal aspect of the
foot subsequent 10 trauma to hs leg 20 years
prior that injured the superficial peroneal
merer. Spinal cord stimulation (5C5) was
previoudly tried, but did not provide pain
retief to the affected arca. Other failed

stimulator trisd, the patient was only able i
ambulate for 15 minutes,

Trial: Fluoroscopy and palpation were uted
to plan the @ntroducer eniry point and foute
for a 4-contact trial stimulator targeting the

Baominh Vinh': Niek Vanguathem?®
'CY-Pain and Spine, *Stimwave Technologies

left peroneal nerve. A 13gauge (G)
imtroducer was used to enter the skin and
was positioned subcutanecusly progressing
from the mid outer calf to the posterior
aspect of the fibular head. The first
electrode armay was inserted through the
introducer and  placed parallel to  the
common peroneal nerve. The contacts were
confirmed ta be over the fibular head. The
seering stylet was removed and receiver
inserted into the inner lumen
wlectrode array. The trial stimwlator was then
secured to the skin with Mastisol and Steri
Strips and completely covered under a sterile
Tegaderm. The patient completed a trial and
reported S pain relief.

Permanent implant: The trisl stimulator was
removed, an  incision made and the
placement technique for the permanent
stimulator was repeated, The steering stylet
wirs removed and a recefver inerted into the
inner lumen of the electrode  amay
approximately 10 cm from the first marker
band on the electrode array and the
meurcstimulator tunneled to the pocket, A
krotl was tied 1o permanently mate the
receiver and electrode array. The distal
portion of the stimulator was colled,
sutured to itself to eliminate any shamp
ends, and then sutured to the fascia, The
pocket was closed with subcutaneous and
then subcuticular sutures. The device was
programmed with & Fequency of 1499 He.
pulse width of 30 ps, and current of1.2 mA
The Fatient wears a sleeve with pocket to
ool anterina vevLically on the culer call

T 5 e e e ey

The patient received B permanent system
After & successful trisl (with VA5 lowering 1o
3/10 from 7/10) and later reported 20% pain
relief (VAS lowered to 2010 from 7/10) &
months. after the permament implant. He i
now abie the stand and walk for several
hours, has increased sensation in his foot and
5 less Hkely to stumbte or catch his toes as
he walks.

A wireless stimulator provides technical
acvantages compared to the conventional
methods of tumneling leads to IPGs and
implanted batteries. Wircless peripheral
nerve stimulation 15 an effective option for
chromic pain of peripheral nerve origin
including the peroneal nerve.

DRIVING INNOVATION THROUGH

Complex Reglonal Pain Syndrome

Wirelessly ed, battery-free, peripheral

pawered,
e stimulation was a successTul opition for
this patient sulfering of excruciating pain in
the lower extremity as & rewit of trauma:
related injury to the peroneal nerve that led
1o CRPS

The StimQ PHS System (Fig. I) utilizes

wireless technology. Each e?m

contains four or eight contacts (1.3 mm in
bedded

eloctronics and a separate, mated
t, A smadl, externally, wearable,
rechargeable transmitter  attached
worn in  clothi
energy to power the implan

skin.
Gevice s pused elecircal cument o
create an electrical field that acts on nerves
o inhibit the trarsmission of pain signats to
thee brain.
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irelessly Powered,
attery-Free, Quadripolar
rachial Plexus PNS to
reat CRPS: A Case Series

Wirelessly Powered, Battery-Free, Quadripolar Brachial Plexus PNS to Treat CRPS: A Case Series (n=8)
Masthias Wiederhole' Timotey J. Beacham’, Puskal Satija’, Mabendra Sanapali’, Mish Varnrsather®

The brachlal plexn i the ventral rams of €3 12 T1, The

whcastder, arm, with limied range of metion of the
Shoutder, 20m, and hand.

and non-stermidal anti-isflammatory
drusps (NEAI) aee Ehe $132 treatments of choe for

hyperalgesls, comtipation, sepatnny o imene
dytharction, hermens imtalince, ard death (1), Hevv
biacks are effective, but onfy shart term, and have
pricting value whes coniderieg sther Freversids
Eherapies such a1 dadi-forcpaenicy ablationn (1),

Perigheral nerve stisulation (Fal), though comidered

ebectrade armay wih 5, 4 sepa
mated Mt e, B &AM, eially
wewable re-chargeatle | transmites.  Thas. the
petental complcatio reaied L the Inchant of an
P, whikh cam b 5 Y 41 1,81, b avehind

Bt wbpocts 14 fomalin, & males), e age
o, preseed wth uader i e o the
o paioty emperered o i
e nhs, the b, s were Adgnoned
e s st e CHPS, Tt spis

Surpical description for the triat mplane. A sl

intsnduces toward the target location. The steering
STyt was removed, and the receiver inserted Mo the
o lumen of the electrode array. The trisl stimuator
as then secured with Mathsl and Steri Sirips and
Compietely Covered uder & LM

et repovted prest b rechcto g

trial, with mean pain weney mul.walrnw
1.5/10, Gawen the excellent resuits of the trial, the
[atients agresd 1o Move Torwaen with the permanest

Surgical dewription for the permaneat implant;
Patients were positionesd supine and the area avertying
the brachlal phewn was dentified wnder fluormacopy
B0 i sormer cases , wlirasiund. A Small incision neede
enlry poiet ws made a1 the anterolatersl houlder
B the intraducer wat sdvasced Lateral bs medial b
erow. mesr the midportion of the clavicle #Fig 1), A
Scnntact electde sy v thevsded

wecured intn & looped ool with 10 vk ey and
then wbcured to the Lauia 11 the recetver pocket Ly
20 stk wAwes. The pockes was closed with
sabotaneous and then BbcuTioAar stureL, SubjeCts
e the TAETITLES a0 ATMENAS GVET the Wper M
Bnd received stimelation o 16T and 1y with
amimudes cTomzed 10 Subject needs.

DRIVING INNOVATION THROUGH

1 st e e

A bty mars. recomeiely Usted . et
Incerned ety of scthvty and seep, Mea:
pain cores reced from B.110 2 basellne 10 1,8/10
1 the ead of Erial jaed), 1/10 a1 3 mosths (ne
LAI0 at 12 monhs ineS) pestimplant.

With feew el stiutan hraclesgie, exmmetic

concerns and complication rate are crduced, vnoe
percutaneo of a wirslew ytimlat

adiacera b3 affected al nerveis) b a

a o pain

contrel in paLseats with sewopathic pan refraciony Lo

comentionsl s L a

et adicaune by of the parameters asd efiects of
.

Woleuly pamered, ARy ot poharl noeed

» successiul option for patients

w‘le—m‘ ot debnating shnder e pae

chial newriths and CRPS, sliowing PHS in

AT e s i Tovned optss e 5
traitionsl 96

The Stm PHS System (Fig 2) wtilises wircless

4.t ) Tl Py b
o
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Wireless Peripheral
Nerve Stimulation

or the Treatment of
Chronic Shoulder Pain

Wireless Peripheral Nerve for the of Chronic

Shoulder pain b an etimated  poguistion
prevalence of 41 15 265 About 1% of adults aged
ower 45 years i the UM comutt their GP with
shoulder pain every year. The mast common snrce.

ower twoethirds of cases (1) Other of
pleas Injury, broken am or cellarbone, s,

cervical radiculopathy, dislecated sheuider
shouldes,

rontimdation
effeczively for the treabment of
multiple etiologies 12,341
peri nerve.

required for traditions newrostimulation are not
necesary.

A 85 year old male presentd with shars, localized
pain 0n abduction of the left shoulder vince 2015. &
T gaded arthrogram (S000T) revealed a full

thickness tear of the wuprplatin  sucle,
degenerative tearing of the inferior and mperior
beum, e of  the

At rophy
scromicclaviodar (AC) joint and mid to moderate
gienchumeral (GH) joint degenerative arthritn,
Several Lieatmest cotiom were altempted But
Thes ever prawiied ang asig s eset. A
suprascapular dlagnastic nerve block proved 100%
ks relied for ahout & hours, A left prascagular
peripteral nerve timdater tril was offened to the
patient,

Robert Yeaza, MDY, Hiek Vanguathem, BA*
"Bradenton Fain and Wellness Conter, 'Stimwave Technologies, USA

Triad  Procedure; wprascapular  B-Contact
perigheral nerve imulsto v aied [Figure 1),
and the pain wer from 2 Y rate of 3-7/10 1o 10%
relied post-mplant. The patient wank satisdied with
the resutts and opted for a permanent implant,
Prcmoanent Impiant; A A-contact slectrode armay
with tines was Laid on the shin and the
dintal elrctrode at the tp of the device wa placed
a1 the prooimal anatomical mmn«xm wg
the  sprmca

Pucvoicagy. Uking & thn marker, & fcm aau e
win saked o the needie eetry locatien

i and deeper thsues were
aneubelined wing & misture of 1% lidecaise with | | iy menth pet-implant, the patien amwemnd te
o EQ:30- . sty of Lite questomraire and reported

blade, an inchion was made with : enteiliond, mobiity of U thexdder, 1 problirms. with
i 2 self-care or woual sctivities, no pain or dscomiont
hrough desired | | and no anciety or scalied his health

shaliowr worst]. He also reported a patient global inpressien
spproach to tay within the wbc of change a5 & /7, The Ovwestry Dhatdlity Index
e prevens (00)] & wetki poitswgery was 46 (I = 60
wiectiode diability, 100% « Bed ridden

and wanced Owards the el nerve US| gy o couimalant, the patient vl Bed cloe

st 10 m medhal 10 the electinds array entry site il
Inchion. The needl win passed subcutansously ;‘.‘.‘,,".‘"&ﬁ,'ﬁ‘..‘.".."l'k.;"" .
recetver pocket bo the plectrde amary -
entry sie. The procimal end of the electrode amay
Bresded thoush the datal tp of the needle 1o the arwi are duch that
wl-umouoom-mw system’s bead with an
PG would have been wery difficus. i gener

In areas where comventional systems cannot be used
15,6

DRIVING INNOVATION THROUGH

Pain

Wrelen perigheral nerve simudation was a
matendul option for thn gatiest wfering of
debilitatien left shoukder pain dus 10 & lefl retater
cuff tear of the Suprspiratus masce.

The Stmi Saiem dfg. ) utze wireles
rcheasiogy. Each s ks o e
iy 13 e s neter it 4 oo b ]
with

ey e
echargedtte wasamitis an mx»«w ina Tmaniting
antensa wom W clothisg po the eeegy 1o
s ol gine ¥ e iy
Hin, The device uies pubied electrical curent &
create an electrical fietd rerves 1
ot the Sramimisson of pan sighals 1 the brain.
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