Neuromodulacids lehetoségek
kronikus neuropatias fajdalomban

Balas Istvan
PTE KK, Idegsebészeti Klinika




Kronikus fajdalom definicid

 Harom hoénapnal hosszabb ideje fennalld
fajdalom



Kronikus fajdalom tipusai

* Nociceptiv

* Nem nociceptiv



Neuropathias, neurogén
fajdalom

Idegrendszeri sériilés (érzépalya)
kovetkezménye

Idegrendszeri tunet

Fajdalomvezetd palyak innervaciojanak
elvesztése

Egd, érzészavar
Nem reagal opiatokra



Neuropathias, neurogén fajdalom

77 @

jellemzoi

Thermalis (ég6, hideg)

exteroceptiv (elektromos, villamlasszer(,
csip0, szuro)
- dysaesthesia

Proprioceptiv (szaggato, szoritd, markold)

allando, id6szakos, kilsé ingerekkel kivalthato (thermalis,
tactilis, proprioceptiv allodynia, hyperalgézia)




Funkcionalis idegsebészet
definicid

* Kdros idegrendszeri miikodések (funkciok)
muitéti uton torténo befolyasolasa
(normalizalasa).



Idegsebészeti fajdalomcsillapitasi
lehetoségek neuropatias fajdalomban

e Ablativ

e Neuromodulacio



Ablativ fajdalomcsillapito idegsebészeti
beavatkozasok

fajdalomvezetd palyakat atmetszése, roncsolasa,
destru ktI'V, (rizotomia,DREZ,myelotomia,termocoagulacio)

szamos esetben hatastalan,

hatas atmeneti,

maradando hianytinet

irreverzibilis, magasabb morbiditas
deafferentacios fajdalmak kialakulasa.






Funkcionalis idegsebészet -alkalmazasi
teruletek

* kronikus fajdalom
* mozgaszavarok

e spasticitas

* epilepszia

* psychochirurgia

e vegetativ zavarok



Neuromodulacio

centralis-periférias-autonom idegrendszer
muikodésének terapias alteracidja
implantalt készulék

elektromos, gyogyszeres

non-destruktiv

reverzibilis

betegséget nem gyogyit

mukodeést, életmindséget javit



Neuromodulacio tipusai

* Elektromos (neurostimulacio)

e Kémiai (gyogyszerpumpa)



The history of electrical stimulation of the nervous system for the control of pain | 7
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Fig. 1. Artist’s impression of the treatment of gout (a) and headache (b) using torpedo fish. (Reproduced with permission:
Perdikis, 1977.)



The Chronic Pain Treatment Continuum

_»

Advanced
Pain Therapies

Second-Tier ‘

Pain Therapies

First-Tier
Pain Therapies




Miért a neuromodulacio?

El6re kiprobalhatd
Reverzibilis
Non-destruktiv

Mas terapiakat nem korlatoz



Neurostimulacio helye

periférias ideg
gerincvelo
mélyagyi

motoros agykéreg

PNS, PNfS, DRGS

SCS
DBS
MCS




Spinal cord stimulacio (SCS)

* Legnépszeribb, leggyakrabban alkalmazott
e Elsé SCS daganatos fajdalom (Shealey 1967).
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Pain location Tip of the electrode
Foot T12-L1

Leg and ankle T11-Ti12

Thigh and knee T9-T10

Axial low back and inferior limb 17 -T12

Low back T8-T10

Precordial (for refractory angina)
Upper limb
Neck and arm

Head and face

C6 —T1 (at the left of the midline)
C5-Ti

C1-C2 (it may be placed via a
retrograde CO — C1 insertion)

C1 (cervicomedullary junction)

Chronic visceral abdominal pan  TH - T6




SPINAL CORD
STIMULATION (SCS)
OF THE DORSAL ROOT
GANGLION (DRG) »

} Post-Surgical Neuropathies®

1 Intractable Chronic Migraine®

SPINAL CORD
STIMULATION (SCS)
OF THE DORSAL
COLUMN »

D? Refractory Angina Pectoris (RAP)

} Peripheral Neuropathies®

D Failed Back Surgery Syndrome (FBSS)

D CRPS of the Hands

} Post-Amputation Pain! -

D CRPS of the Knee®

} Neuropathic Foot Pain*®

) Spinal Modulation

B ) st. Jude Medical

with or without prior surgery®

} Neuropathic Groin Pain’
* Post-herniorrhaphy
* Femoral Vascular Access
* Nerve Entrapment
¢ Peripheral nerve lesion
* Testicular Torsion/Scrotal pain

— \ Peripheral Vascular Disease (PVD)*

PERIPHERAL NERVE
STIMULATION (PNS)
OF THE OCCIPITAL
NERVE ®



SCS indikaciok I.
Neuropathias (neurogén) fajdalom

Periférias idegek sériilése: gyokok, plexusok (idegrendszeri hidnytiinet).

sériilés okai: baleseti, m(tét pl lumbalis discectomia (gyok), négyodgyaszati (inguinalis ideg),
térdmlitétek (infrapatellaris ideg), mastectomia (costo-brachialis ideg).

végtag-amputacio csonkfajdalom jobban, mint a fantom fdjdalom.

post-herpeses neuralgia, amennyiben a bOrérzés részlegesen megtartott

post-irradidcios plexopatia

polyneuropadtidk (diabeteses, alkoholos), post-kemoterdpids (amennyiben a vastag rostok
m(ikddése részlegesen megtartott)

gerincveld incomplett sériilése -amennyiben a vastag érzérostok mikoédése megtartott és a
segmentalis fajdalom a sérlilés magassagaban lép fel

cervicalis és lumbosacralis radiculopatidk (compresszio, ischaemia, sebészi, baleset,
arachnoiditis.

CRPS Il. (causalga)

DE !!!

plexus avulsid, syringomyelia fajdalom nem csillapithatok !!1.
nincs egyetértés a CRPS | (reflex sympaticus dystrophia).



SCS potencialis indikacidk
Neuropathias (neurogén) fajdalom

Periférias idegek sériilése

csonkfajdalom , fantom fdjdalom.

post-herpeses neuralgia

post-irradiacios plexopatia

polyneuropatiak (diabeteses, alkoholos), post-kemoterapias
gerincveld incomplett sériilése

radiculopatiak (compresszid, ischaemia, sebészi, baleset, arachnoiditis.
CRPS (causalga)

FBSS

Angina pectoris

PVD

Hasi, medencei fajdalom



FBSS definicio

* Ghassan S. (2005), Spine.

* Nem sz(ind derék és vagy alsé végtagi fajdalom
anatomialag sikeres gerincsebészeti beavatkozast
kovetoen.



Discectomia utani tartos fajdalom
okai

BrJ Pain. 2012 Nov; 6(4): 153-161.

*Recidiva

*Epiduralis heg a mtéti teriletben

*Intraoperativ gyoksériilés

*Preoperativ idegsériilés (korabbi disc
herniation/sequestered disc fragment/cauda equina
syndrome)

*Rossz magassagban vegzett mdtét

*Gerinccsatornai szlikiilet inadequat mditéti kezelése
*Multi-segmentalis spinalis stenosis


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4590103/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4590103/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4590103/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4590103/

Incidencia FBSS

e 5-50%
e postdiscectomy 10-40%



FBSS statisztika

J Pain Res. 2016; 9: 979-987.

Rajaee et al3

® 170.9% increase of primary lumbar fusions from 77,682 to 210,407 between
1998 and 2008

* 5%—36% recurrence rate of back or leg pain 2 years after discectomy for disc
herniation

Skolasky et al7

¢ 35% success rate in terms of perceived recovery, functional disability, and pain. 15
months after instrumented fusion for treatment of FBSS



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5106227/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5106227/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5106227/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5106227/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5106227/

Ismételt gerincmutétek sikerességi

valdszinlisége
Br. J Pain. 2013 Feb., 7(1):56-59

1. reoperacio 30%
e 3. reoperacio 15%
e 4, reoperacio 5%



FBSS-hez vezeto tényezok
preoperativ faktorok/ Miitét tipusa

J Pain Res. 2016; 9: 979-987.

e Burton Clin Orthop Relat Res. 1981;157:191-199.

* Foraminal stenosis gyakrabban okoz FBSS-t,
mint a rec. disc herniation. &L


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5106227/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5106227/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5106227/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5106227/
file:///D:/ElÅ�adÃ¡sok/MIT 2018/FÃ¡jdalom/[Full text] Failed back surgery syndrome  current perspectives _ JPR.htm
file:///D:/ElÅ�adÃ¡sok/MIT 2018/FÃ¡jdalom/[Full text] Failed back surgery syndrome  current perspectives _ JPR.htm

FBSS preoperativ faktorok/
Dohanyzas

Prospektiv study 4,555 pts lumbar spinal
stenosis miatt operalt

nagyobb fajdalomcsillapitoé igény,

romlo jarasképesség,

csokkent életminéség (Qol). sandén B, spine.
2011;36(13):1059-1064.

Fokozott perioperativ komplikaciok:
sebgyogyulas, infekcid, spinofuzids zavar

* Fang A, Spine. 2005;30(12):1460-1465.



FBSS preoperativ faktorok

Psziholdgiai értékelés/ depresszid

Legerdsebb negativ prognosztikai faktor
Anderson, Spine. 2015;40(10):748-756.

US Preventative Service Task Force ajanlja a
preop. pszihologiai kivizsgalast;
A gerincsebészek tobbsége nem alkalmazzaZ3

! l l Young, J Spinal Disord Tech. 2014;27(2):76—79

Szerepe fontos a prevencioban!!!


file:///D:/ElÅ�adÃ¡sok/MIT 2018/FÃ¡jdalom/[Full text] Failed back surgery syndrome  current perspectives _ JPR.htm

Posztoperativ faktorok
biomechanikai valtozasok

Szomszédos szegment szindroma.2 Arts., a case series of
100 patients. Acta Neurochir 2012;154(7):1213-1217.

Fuziok miatt (lumbosacralis, multiszegment)
sacroiliacalis izlilet betegség (S1J).2228 unoki E, Spine. Epub
2015 Dec 18.

Degenerativ kisizlileti valtozasok, uj kezdeti
foraminalis stenosis.

Intervertebralis discus (degeneracio v. Uj hernia)
centralis foraminalis szlikiiletet okozhat27Rrigoard
Neurochirurgie. 2015;61(Suppl 1):S35-544.

Epiduralis hegesedés mitét utan.Z8 Hsu, Anesth Analg.
2014;118(1):215-224.


file:///D:/ElÅ�adÃ¡sok/MIT 2018/FÃ¡jdalom/[Full text] Failed back surgery syndrome  current perspectives _ JPR.htm
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file:///D:/ElÅ�adÃ¡sok/MIT 2018/FÃ¡jdalom/[Full text] Failed back surgery syndrome  current perspectives _ JPR.htm
file:///D:/ElÅ�adÃ¡sok/MIT 2018/FÃ¡jdalom/[Full text] Failed back surgery syndrome  current perspectives _ JPR.htm
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Posztoperativ faktorok
vertebralis izmokban

* Megvaltozott biomechanika: feszlilés, izom

merevség, gyulladas, gorcs, kimeriilés, 2/
Rigoard , Neurochirurgie. 2015;61(Suppl 1):S35-544.

* Mutét kozbeni direkt izomtrauma
(levalasztas, eltartas).

* Csokkentheto eluilso feltaras, minimal invativ
technika.223% mobbs , J Clin Neurosci. 2012:19(6):829-835.


file:///D:/ElÅ�adÃ¡sok/MIT 2018/FÃ¡jdalom/[Full text] Failed back surgery syndrome  current perspectives _ JPR.htm
file:///D:/ElÅ�adÃ¡sok/MIT 2018/FÃ¡jdalom/[Full text] Failed back surgery syndrome  current perspectives _ JPR.htm
file:///D:/ElÅ�adÃ¡sok/MIT 2018/FÃ¡jdalom/[Full text] Failed back surgery syndrome  current perspectives _ JPR.htm

FBSS kezelése

* Nociceptiv és neuropatias fajdalom
kombinacidja

* Bioldgiai, psziholégia, és szocialis faktorok
hatnak a kimenetelre

* Sikeres kezelés multidisciplinaris




International neuromodulation society critical
assessment: guideline review of implantable

neurostimulation devices.
Neuromodulation. 2014 Oct;17(7):678-85;

Systematic literature search: EMBASE,
Medline, Cochrane data base

Evidence:
RCS support efficacy of SCS in FBSS,

SCS should be used before another back
surgery for FBSS

before starting systemic long-acting opioids



http://www.ncbi.nlm.nih.gov/pubmed/24802237
http://www.ncbi.nlm.nih.gov/pubmed/24802237

SCS indikaciok
Posztlaminektomias szindroma
angolszasz: failed back surgery szindromanak (FBSS)

fajdalom lokalizacio: also agy¢ki gerinc, far,
also végtagok

etiologia: arachnolditis, epiduralis heg,
radiculitis, mikro-instabilitas, rec.
porckorongserv, gyulladas

tapasztalatok: als6 végtagba terjedo
fajdalomra SCS hatékony

axialis fajdalmakra Is.



Etiologia FBSS

* Hegszovet

* Sebésztechnikai, idegsértés iatrogén.
 Magassagtévesztés

e Sziikségtelen miitét

* Alkalmatlan beteg

* Téves diagnozis

* Miitét sz6v6dmeény (vérzés, gyulladas,
liquortasak duraserulés miatt,
instabilitas, implant. kimozdulas stb.)


http://backandneck.about.com/od/i/g/iatrogenic.htm

FBSS— Persistent
Postoperative Neuropathic Pain

SCS evidenciak

leg-dominant PPNP, with 2 (RCTs) assessing reoperation and
conventional medical management (CMM). Kumar et al assessed
100 patients who were randomized to either SCS or CMM,
substantial superiority of SCS greater than 50%, pain reduction
(48% vs 9%).

North et al assessed 50 patients who were randomized to either
SCS or reoperation, successful outcomes 9 of 24 SCS patients and 3
of 26 structural reoperation. Opioid use increase in 13% of SCS
patients compared with 42% of reoperation patients.

Frey. at al. systematic review including these 2 RCTs and 9
prospective observational studies confirmed the efficacy 1035
patients exhibiting between 48% and 77% treatment efficacy at 1

yr.
The Advancing Role of Neuromodulation for the Management of Chronic Treatment-Refractory Pain (PDF
Download Available). Available from:

https://www.researchgate.net/publication/314007399 The Advancing Role of Neuromodulation for t

he Management of Chronic Treatment-Refractory Pain [accessed Sep 11, 2017].



https://www.researchgate.net/publication/314007399_The_Advancing_Role_of_Neuromodulation_for_the_Management_of_Chronic_Treatment-Refractory_Pain
https://www.researchgate.net/publication/314007399_The_Advancing_Role_of_Neuromodulation_for_the_Management_of_Chronic_Treatment-Refractory_Pain
https://www.researchgate.net/publication/314007399_The_Advancing_Role_of_Neuromodulation_for_the_Management_of_Chronic_Treatment-Refractory_Pain
https://www.researchgate.net/publication/314007399_The_Advancing_Role_of_Neuromodulation_for_the_Management_of_Chronic_Treatment-Refractory_Pain

Consider SCS before high doses of analgesics or re-operation

-
S \ h g
o



Neurosurgery. 2005;56(1):98-106; discussion 106-7
Spinal cord stimulation versus repeated lumbosacral spine surgery for chronic pain: a
randomized, controlled trial.
North RB, Kidd DH, Farrokhi F, Piantadosi SA.

prospective, randomized, controlled trial
Follow up: average of 3 years
50 pts randomized to SCS or reoperation.

SCS were significantly less likely to cross over than
were those randomized to reoperation (5 of 24
patients versus 14 of 26 patients)

CONCLUSION: SCS is more effective than
reoperation


https://webmail.aok.pte.hu/sites/entrez?Db=pubmed&Cmd=Search&Term="North RB"[Author]&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
https://webmail.aok.pte.hu/sites/entrez?Db=pubmed&Cmd=Search&Term="North RB"[Author]&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
https://webmail.aok.pte.hu/sites/entrez?Db=pubmed&Cmd=Search&Term="Kidd DH"[Author]&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
https://webmail.aok.pte.hu/sites/entrez?Db=pubmed&Cmd=Search&Term="Farrokhi F"[Author]&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
https://webmail.aok.pte.hu/sites/entrez?Db=pubmed&Cmd=Search&Term="Piantadosi SA"[Author]&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus

J Pain Symptom Manage. 2006 Apr;31(4 Suppl):S25-9.
Neurostimulation for chronic neuropathic back pain in failed back surgery syndrome.
Van Buyten JP.

Treatment is difficult, conservative therapy and
repeated back surgery often unsuccessful

Early SCS has been shown to be very effectice
instead of reoperation.

substantial improvements in quality of life and
functional status , return to work.

cost-effective alternative to conventional therapies.


http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term="Van Buyten JP"[Author]&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term="Van Buyten JP"[Author]&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus

Teszt ingerlés

Fajdalmat atfedo paresztézia kivaltas.
Tesztidoszak 2-3 hét.
Legalabb 50% fajdalom enyhiilés elérése

Eletmindség, hangulat javulas, beteg
elégedett a teszt eredménnyel.

Fajdalomcsillapitok csdkkentése,

A beteg akarja és kéri a 2. fazist (IPG
beliltetés).



50é. KK-né

e 2014 mko. Ischialgia, foraminalis+L. stenosis

e 2015 juli decompresszio L.IV lu, posztop. L.IV-
V olysthesis

e 2016. retroperit.L.llI-IV. cage+ L.1lI-V. mini.
invaziv PLIF






Két éve degenerativ scoliosis mutét
utan nem szlino derék és alsdvégtagi
ajdalom




Konklazié/ gerincvel6
stimulacié FBSS

Prevencio: preoperativ gondos szelekcio
(neuropsziholodgia stb.)

Tokéletes anatomia visszaallitas #
panaszmentességgel

Kezelés: multidisciplinaris team
FBSS-re SCS hatékonyabb, mint reoperacio
SCS hosszutavon hatékony

Kronikus dpiat a legutolso terapia
(mellékhatasok!!!)



SCS/ Fajdalomcsillapitas mértéke

Clinical studies on SCS continue to support the effectiveness of this

therapy. The following charts summarize studies of SCS and its

effects on the quality of life of patients.

Kumar?l’
North14

Barolat®

Van Buyten?!®

Cameron?®

19

41

123

747

8 years
3 years

1 year
3 years

Up to 59 months
(4.9 years)

74% had >50% relief
47% had >50% relief

50%-65% had good to
excellent relief

68% had good to excellent
relief

62% had >50% relief or
significantly reduced pain
scores



SCS indikaciok
Komplex regionalis fajdalom szindroma
CRPS)




CRPS tunetei

Sensory Motor dysfunctio

Intense pain'? Weakness

Allodynial3 Decreased range of motior
Hyperesthesial3 Tremorl®

Hyperalgesial3 Dystonia’ K
Sensory deficits? Myoclonus’ RiesY oL ouar

Decreased muscular strength®

Autonomic Dystrophic

Swelling? Increased/decreased nail/hair growth

Colour/temperature changes® Skin changes (e.g. palor, plantar fibrosis,

Sweating abnormalities® hyperkeratosis and thin glossy

skin?)

1. Harden RN et al. Pain 1999;83:211-219 6.Birklein F et al. Pain 1997;69:49-54
2. Galer BS et al. J Pain Symptom Manage 2000;20:286-92 7. Schwartzman RJ, Kerrigan J.
Neurosurgery 1990;40:57-61
3. Birklein F, Handwerker HO. Pain 2001; 94:1-6 8. Zyluk A. J Hand Surg 2001;26:151-154
4. Rommel O et al Pain 1999;80:95-101 9. Wasner G et al. Neuro Clin

1998;16:851-68

5. Thimineur M et al. Clin J Pain 1998;14:256-67



CRPS etioldgiaja

Cause Incidence
Fracturel.24 16%
Strain or spraini? 10-29%
Post surgeryl2:3.4 3—24%

Contusion or crush injuryl? | 8%

Spontaneous? 6%

Other causes or unknown |2-17%
etiology?!?

1. Harden RN et al. Pain 1999;83:211-219

2. Allen G et al. Pain 1999;80:539-44

3. Cobb TK, Morrey B. J Bone Joint Surg Am 1997;79:826-32
4. Prosser R, Conolly WB. J Hand Ther 1996; 9(4):344-8




SCS indikaciok

Anginas fajdalom

tanulmanyok eredményei kedvezdek (32-43),
fajdalomesillapito hatas hosszu tavu
nitrat bevitel csokkentheto

szivizom vérkeringés javul

PET tanulmany:

1Ischaemias szivizom keringésében
redistribucio alakul ki nyugalomban,
és gyogyszer indukalt stresszben®4),



Anginas fajdalom
SCS tanulmanyok

« Nienke ®) PT, 1 év kovetés, életmindség, szocialis, mentalis, fizikalis
teljesitmény szignifikansan javul

« Hautvast “® stabil angina pectorisban, RT, 6 hét kovetés. Randomizalas:
a. stimulator OFF, b. csoport 3x1 6ra/nap ON vagy hirtelen anginaban:

anginas rohamszam csokken
fizikai teljesitoképesség javul
sublingualis nitrat felhasznalas csokken
EKG-n az ischaemias epizodus csokken
ST depresszio enyhiil
életminoség Javul

anginas fajdalom csokken



Anginas fajdalom
SCS tanulmanyok

« Mannheimer ¢) ESBY tanulmany 104 beteg, RT, 4 éves
koveteés

51 coronaria bypass graft (CABG), 53 SCS.
SCS: szignifikans >30% javulas, mint CABG (“9),

CABG-ben cerebrovascularis események szignifikansan
gyakoribb !

nincs szignifikans kiilonbség:
sziv eredetu halalozas
anginas roham szam
nitrat felhasznalas



SCS hatasmechanizmusa
anginas fajdalomban 1.

nem ismert.

egyenletesse teszi a myocardialis vérataramlast
csokkenti a myocardialis ischaemiat (4458)
szivizom laktat metabolizmus, oxigén igény javul
javul vér ataramlasat a sinus coronariusban ©°
szivritmust nem befolyasolja

arrythmiat nem okoz (40.60-62)



SCS indikaciok
Kronikus végtagi Ischaemia okozta fajdalom

periférias vaszkularis betegség (peripheral vascular
disease= PVD)

Cook és Weinstein 7)) 1973, elsd alkalmazas

nyugalmi fajdalom csokken
bor homérséklet novekedeés
plethysmographia vérkeringés javul

labszarfekély oyogyul



Kronikus végtagi ischaemia és fajdalom: SCS
tanulmanyok, hatékonysag I.

« Meglio ©9 periférids artérias elégtelenség, fekély
gyogyul

« Jacobs (79 kapillaris mikroszkop, végtag
mikrocirkulacio javul

« Klomp (") 120 beteg, RT, 19 honap kovetés
a./ csak gyogyszeres, b./ gyogyszer+SCS,
nincs szignifikans kiilonbség a fajdalom score-okban

« Jevegard (72: ellentétes megfigyelés, szignifikansan
nagyobb a fajdalom csokkeneés az SCS, mint
gyogyszeres csoportban.



Kronikus végtagi ischaemia és fajdalom: SCS
tanulmanyok, hatékonysag II.

Négy mached kontroll nélkiili tanulmany (/3-8) 58%

Hét retrospektiv tanulmany (2% siker 76%
europai irodalom (378 : szignifikans fajdalomcsillapodas
hosszu tavon, 70-80%

Guarnera (/) PRT, SCS vs. distalis arterias érrekonstrukcio
SCS hatékonyabb, 2% vs. 40%.

Cochrane tanulmany hat kozlemény ©9, 12 honap kovetés
SCS vs. konzervativ terapia,

végtag megmentés valosziniisége SCS csoportban
szignifikansan nagyobb

fajdalmat mindketto enyhiti, de SCS hatékonyabb



SCS eredményesség fokozhato korai kezeléssel *
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Time between first operation and implant (years)

1. Kumar K, Toth C. Surg Neurol 1998;50(2):110-120






















SCS hatasmehanizmusa ?
Kaputeoria?
Spinothalamicus neuronok direkt gatlasa

Leszallo fajdalommodulalé palyakra gyakorolt
hatas

Szimpatikus aktivitas megvaltoztatasa

Neurokémiai modulacio



GATE CONTROL THEORY
Ron Melzack & Patrick Wall, 1967




CSC hatasmechanizmus
Neuropathias fajdalom I.

Melzak és Wall 1965 , kaputedria”

vastag myelinizalt ,,A” rostok ingerlése gatolja a transmissiot a
vékony , myelin nélkuli ,,C” primer afferens rostokban.
Epiduralis elektroda stimulalja a hatso koteget, ami gatolja
vagy modulalja a bejovo nociceptiv inputot a vékony
rostokban.

Ruhston 2002 SCS a hatsdszarvi neuronokat, radiculusokat és
hatso kotelet is aktivalja.

Tractus spinothalamicus transmissio gatlasa:

centralis gatldmechanizmusok aktivalasa révén
sympaticus efferens neuronok kozvetitésével

gatld neurotransmitterek révén



CSC hatasmechanizmus
Neuropathias fajdalom

Stojanovic 2001, hatsoé szarvi neuronok aktivitasat
gatolja

Cui 1997, fokozza a GABA hatso szarvra kifejtett gatlo
hatasat

Meyerson 1997, intrathecalis GABA agonista
(baclofen) fokozza az SCS hatasat.

adenozin: fajdalomcsillapité palyak disinhibicidja a
periagueductalis sziirkeallomanyban.

Linderot 1992, Meyerson 2000, fokozza a serotonin
és substance P felszabadulast.



CSC hatasmechanizmus PVD-ben

* Linderot 1999, Kemler 2000, oxigén ellatas
reballanszirozasaval megel6zi az ischaemiat.



Lateral Pathway Descending Pathway

Figure 1: Ascending and descending pain pathways. Two ascending pain-
supporting pathways have been described, and one pain-inhibitory descending
pathway. The lateral ascending pathway processes the discriminatory
components of pain, whereas the medial pathway processes the motivational,
affective, attentional components of pain. The pain inhibitory pathway
suppresses ongoing pain (figure modified and extended from Squire [12]).




Anesthesiology
12 2010, Vol.113,
1265-1267.

STT

Tissue (e.g., skin)

Antidromic activation of dorsal columns (DC) is, via collaterals, destined to the dorsal horns,
establishing contact with a multitude of neurons, among them wide-dynamic range neurons
and GABAergic interneurons. A stimulation induced release of y-aminobutyric acid
(GABA), binding preferentially to GABABreceptors, may result in a decreased release of
glutamate. Additional effects involve increased release of acetylcholine (Ach) binding to
muscarinic M4 receptors and adenosine (Aden) binding to Al receptors. An important
mechanism is activation of descending controls via serotonergic and noradrenergic
pathways contained in the dorso-lateral funiculus (DLF) originating in supraspinal,
brainstem centers. (Many of the mechanisms of action are still unknown [X]). NE =

norepinephrine; STT = spinothalamic tract.



Stimulacios modok



Beteg kivalasztas, pszihés
koriilmények problematikaja

A betegek egy része nem javul(17%—20%) vagy
hatastalan volt a tesztingerlés28)

A stimulacios hatas gyengiil egy id6 utan:
electrod problémak (elmozdulas, szakadas)
pszihés faktorok.

Negativ kapcsolat mutathato az SCS
hatékonysaga és a depresszio sulyossaga
kozott 3132

Uj technikai fejlesztések sziikségesek
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ALGORYTHM ?

2009

e Conventional SCS

2014

e Conventional

e High Frequency

e Burst Stimulation

e Dorsal Root Ganglion Stimulation
e Peripheral Nerve Stimulation

e Medial Branch stimulation



Hagyomanyos ingerlés

bifazisos, (40-100 Hz) 300 Hz alatti frekvencia,

Paresztéziaval kivalthato fajdalomenyhulés



Uj technolégiai fejlesztések
Burst stimulacio

“bursts” 5 impulzus 1 ms tartam, majd 1 ms
szinet, 500 Hz frequencia

Nagyobb fajdalomcsillapito hatas, mint
hagyomasnyos ingerlés.

Nem kell paresztésia a fajdalom
csillapodashoz

Lab és derekfajdalom is javul



Pulse Width
~200us

Tonic
Stimul
(Tradition

Pulse Frequency 40 Hz

Burst Frequency 40 Hz

Intra-Burst
Pulse Width Frequency
1000ps 500 Hz

UL — UL —

5 Pulses per Burst




Kilo-Herz (nagyfrekvencias) stimulacio

10 kHz frekvencia, rovid hullamhossz, szinuszoid
hullam

* Kiterjeszti a hagyomanyos SCS indikacidjat
* Nociceptiv, kevert, axialis fajdalmakra is jo
* Fajdalom enyhtllés paresztézia nélkiil

* Van Buyten et al. 83 eset SENZA multicentrikus
tanulmany

e “difficult-to-treat” low back and leg pain,
fajdalommentesség >70% , paresztézia nélkul



2. NEUROSURGERY

Neurosurgery. 2016 Nov; 79(5). 667-677. PMCID: PMC5058648
Published online 2016 Sep 6. doi: 10.1227/NEU.0000000000001418

Comparison of 10-kHz High-Frequency and Traditional Low-Frequency
Spinal Cord Stimulation for the Treatment of Chronic Back and Leg Pain:
24-Month Results From a Multicenter, Randomized, Controlled Pivotal
Trial

Leonardo Kapural, MD, PhD. %" Cong Yu, MD ¥ Matthew W. Doust, MD.§ Bradford E. Gliner, MS.T Ricardo Vallejo, MD,

PhD," B. Todd Sitzman, MD, MPH ¥ Kasra Amirdelfan, MD,™ Donna M. Morgan, MD, ¥ Thomas L. Yearwood, MD,
PhD,$8 Richard Bundschu, MD,T Thomas Yang, MD ¥ Ramsin Benyamin, MD," and Abram H. Burgher, MDS$

Author information » Article notes » Ceopyright and License information




Back Pain VAS (cm)
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FIGURE 3. Longitudinal mean pain scores for (A) back pain and (B) leg pain.
HFI0 therapy, 10-kHz high-frequency; SCS, spinal cord stimulation; VAS,

Visual Analog Scale.




COMPARISON OF RESPONDER RATES ACROSS PROSPECTIVE, LEVEL | SCS STUDIES

Responder Rates Observed in Prospective SCS Trials (50% Pain Relief at 3 Months )

- 74% HF10 Therapy (SENZA-EU)’

BACK 84% NG T

PAIN VYRR  Trad. SCS - Boston Scientific (SENZA-RCTY

83% HF10 Therapy (SENZA-RCT)?

LEG Trad. SCS - Boston Scientific (SENZA-RCT)?

PAIN .
48%
- |
|

OVERALL YA/ R  Trad SCS - St. Jude / Abbott (SUNBURST)*
PAIN 39%
90% 80% 70% 60% 50% 40% 30% 20% 10% 0%
Responder Rate

HF10™ THERAPY: THE SUPERIOR CHRONIC PAIN THERAPY




Technologiai fejlesztés
Medtronic

Pozicié-adaptiv SCS

Paresztézia intenzitasa a testhelyzettdl fligg.32-42
Vizszintesben er8sebb, mint fliggbleges helyzetben,

Agyviztér vastagsagatol is fugg

Geril?zccsatorna atmeéréje egyéni variaciok, Holsheimer

et al**

Szamitogépes modellek a kiiszobinger megallapitasara
A stimulatorba épitett szenzor érzékeli a testhelyzetet

Automatikus, szenzor-vezérelt ingelés, a betegek
elégedettebbek, mint ha maguknak kellene korrigalni2
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Prone

Amplitude AdaptiveStim™ exclusively available with RestoreSensor™




SCS/ Gydgyszer mennyiség
csokkenteése

North14 3 years ~50% reduced their medications
As a group, reduced medication
18
Van Buyten 123 3 years use by >50%
Cameron?® 766 Up to 84 45% reduced their medications
months

Taylor?° 681 n/a 68% no longer needed analgesics



SCS/ Napi aktivitas javulasa

Barolat® 1 year As a group, significantly improved
function and mobility

North14 19 3 years As a grp_up, improved in a range
of activities



SCS/ Munkaba visszaallas

Van Buyten18 3 years 31% returned to work
Taylor20 1,133 n/a 40% returned to work

Dario?! 23 3 years 35% returned to work



N

\

*Hazat on iha Crfiord Conbs for Evidence-Bazed Mediong

Levels of Evidence’

Properly-designed, Randamized Contralled
Trials (RCTy

Controlled trials without randomization

Cohort- or case-controlled studies from maore
than one center or research group

Multiple-time senies with or without the
intervention, uncontralled tiaks or case reports

Opinigns of respected authorities based on
clinical experience




Neuromodulation. 2014 Aug;17(6):515-50;. Deer TR?
The appropriate use of neurostimulation of the spinal cord and peripheral
nervous system for the treatment of chronic pain and ischemic diseases: the

Neuromodulation Appropriateness Consensus Committee.

* International Neuromodulation Society (INS) evaluated
evidence regarding the safety and efficacy of neurostimulation
to treat chronic pain, chronic critical limb ischemia, and
refractory angina and recommended appropriate clinical
applications.

* literature reviews, expert opinion, clinical experience, and
individual research. systematic reviews (1984 to 2013), and
prospective and randomized controlled trials (2005 to 2013)

 RCS support the efficacy of SCS in FBSS, and CRPS

* International guidelines recommend spinal cord stimulation to
treat refractory angina

* studies of neurostimulation are needed for peripheral
neuropathic pain, postamputation pain, postherpetic neuralgia,
and other causes of nerve injury



http://www.ncbi.nlm.nih.gov/pubmed/25112889
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Peripheral Nerve Field Stimulation

Epidermis somd . =

Dermis M\

Subcutaneous = §

tissue

Subcutaneous
nerves and blood
vessels




Periférias ideg kornyéki stimulacio (PNFS)
pheral nerve field stimulation

* Szubkutan elektrdéda, nincs direkt kapcsolata az ideggel
* chronic migraine2 or chronic cluster fejfajas 2923
e Torzsfajdalomra jobban hat, nint az SCS

» Kr. Hasi fajdalom=228 Kr.thorakalis fajdalom,2Z=8 Kr.
Derékfajdalom 5262 | failed back surgery szindroma
(FBSS), 63 64 sacroiliac alis izileti fajdalom®

* Nyaki fajdalom, postherpeszes neuralgia, tenzios fejfajas,
trigeminus neuralgia

e stronger than in TENS.8

*  “hybrid simulacié”, Kombinalt SCS és PFNS, 59.61.64.66.71-
73
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Transcutaneous and peripheral nerve stimulation | 49

Fig. 8. (a) A sketch showing position of a percutaneous
quadrapolar electrode for treatment of occipital neuralgia.
(Courtesy of Richard L. Weiner, M.D., Dallas Neurological
Associates, 8230 Walnut Hill Lane, Suite 220, Dallas, TX
75231, USA). (b) Radiograph showing an occipital nerve
electrode from an oblique projection. (Courtesy of Joshua
Prager, M.D., 100 UCLA Medical Plaza, Suite I 760 SP,
Los Angeles CA 90095, USA).






Fig. 9. Radiograph of supraorbital/supratrochlear nerve elec-
trode for the management of pain in the trigeminal distribution.
(Reproduced from Dunteman (2002), with permission.)



SES PNS

Epidural Space Subcutaneous Layer
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Dorsal Root Ganglion Electrical Stimulation

The DRG lead lies directly adjacent to
the spinal cord



HATSO Gyoki ganglion (DRG)
stimulacié

POSZTOPTERATIV KRONIKUS TERDFAJDALOM
CELZOTT KEZELESERE




Dorsal root ganglion stimulation

Elektroda az spinalis ggl. mellett
paresthesia egyetlen dermatémaban
Szignifikansan kisebb energia felhasznalasZ®

Fajdalomcsillapodas leger6sebb a labakban,
enyhébb a derékbanZZ

Monoradicularis fajdalomban
Néhany dermatomara terjed6 fajdalomban
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DRG

* Mellkasi-, és lab fajdalmak.
* Axialis derékfajdalmakban is

* Multiszegmentalis beidegzés, keresztezett
dermatomas atfedés



KRONIKUS POSZT-

OPERATIV FAJDALOM

Hatsé Gyoki Ganglion (DRG)




Neuropathias fajdalom (NP):

A Nemzetkozi Fajdalomkutato Tarsasag (IASP) altal megadott definicio:

A fajdalom

* A szomatoszenzoros helye'
idegrendszer Lower Limb
kdrosodasa/megbeteg ™
edése altal okozott
fajdalom.’

Upper Limb
Neck/Shoul...
Head
Thorax

(1)
Abdomen % 7 - 8 A’

PREVALENCIA




Perzisztalo Posztoperativ Fajdalom
(PPSP)

A Nemzetkozi Fajdalomkutato Tarsasag (IASP) altal megadott definicid:

Pain developed after surgery, exists beyond the time of
normal healing and is present at least 3—6 months?®?

1

80+

PPSP prevalence, %
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Figure 1. Prevalence of PPSP after 11 types of surgery. Data

After knee presented as median, interquartile percentiles, and ranges of
PPSP prevalence by conservative estimation. Persistent pain

replacement* . 4 _
after mandibular osteotomy is based on a single study. PPSP,
persistent postsurgical pain; THA, total hip arthroplasty; total




CHRONIC POST-SURGICAL PAIN
incidence

Varies depending on the type of surgery,surgical technique.

* |limb amputation 50 - 85%j;

* thoracotomy 30 - 50%;

* mastectomy 20 - 50%;

e groin hernia repair 11.5-47%;
* hysterectomy 32%;

* hip arthroplasty 28%;

* cholecystectomy 3- 56%;

* colectomy 28%;

* vasectomy 15%;

* Cesarean section 6-18%

e vaginal delivery 4- 10%. REVIEW XTRIT.'IIZL:;le:stS-at(r)aZ?;oa:S *

postoperative painful neuropathy
Fonseca



Posztoperativ neuropathias
terdfajdalom: néhany adat

Teljes csipo vagy térd arthroplasztika utani
neuropathias fajdalom prevalenciaja®?

15-

20% 6”

PREVALENCIA

PREVALENCIA

PPSP Neuropathias
fajdalom



ldegseérulés kockazata a térd
operacioinal

A n. saphenus againak valtozékony helye és slirisége miatt a periférias
idegkarosodas kockazata magas.??

Risk zones, Smm margin

> 10 branches
8-9 branches
' 6-7 branches
. 4-5branches

2-3 branches

1 branch M




Posztoperativ neuropathias
téerdfajdalom: néhany adat

Neuropathias fajdalom kialakulasa 6 honappal
a térdprotézis miitét utan*

Harden et al. Prospective

Buvanendran et al.® Prospective Control: 120
Pregabalin:
120
Wylde et al.2 Retrospective 632
Phillips et al.” Prospective 94

Preoperative emotional distress
and pain intensity and would
predict the occurrence of signs
and symptoms of CRPS
following TKR

To examine if perioperative
treatment with pregabalin,

would reduce the incidence
of postsurgical NP

To assess:

(1) prevalence;

(2) severity;

(3) sensory qualities; and

(4) postoperative determinants
of persistent pain after primary
THR

nd TKR

To record the prevalence of
pain and NP To establish
predictive factors that could be
used to identify patients who
were likely to have high levels
of pain or NP

CRPS: IASP criteria
(signs/symptoms)
Beck Depression
Inventory State Trait
Anxiety Inventory
McGill Pain
Questionnaire-Short
Form

11-point NRS LANS
scale Osteoarthritis
Outcome Score—
Physical function Short-
form (KOOS-PS)

WOMAC Pain Scale
SF-MPQ PainDETECT
Questionnaire Two-
item PHQ-2

VAS HADS score
pD-Q score OKS

Pre-op. Post-op.:
(1) 1 mo;

(2) 3 mo; and
(3) 6 mo

Pre-op. Post-op.:
(1) 3 mo; and
(2) 6 mo

Median: 41 mo
Range: 34-49 mo

Pre-op. Post-op.:
(1) 3-5d;

(2) 6 wk;

(3) 3 mo;

(4) 6 mo;

(5) 9 mo;

(6) 1yr; and

(7) 46 mo

1 mo: 21.0%
3 mo: 13.0%
6 mo: 12.7%

Study group:

0% Placebo group:
(1) 3 mo: 8.7%;
(2) 6 mo: 5.2%

Persistent postsurgical pain (PPSP): 44%
Severe-extreme PPSP: 15%

Constant PPSP: 5%

Likely NP: 6%

VAS (value) Pre-op.: 5.8 Post-op.:

(1) 3-5d: 4.5; (2) 6 wk: 3.2; (3) 3 mo:
2.4;(4) 6 mo: 2.0; (5) 9 mo: 1.7; (6) 1 yr:
1.5; and (7) 46 mo: 2.0 Frequency (%)
VAS moderate-severe/ painDETECT
possible -likely Pre-op.: 41-50/5-1 Post-
op.: (1) 3-5 d: 47-19/5-3; (2) 6 wk: 39-
9/27-8; (3) 3 mo: 21-10/19-4; (4) 6 mo:
16-6/17-3;

(5) 9 mo: 16-4/13-6; (6) 1 yr: 14-3/9-2;
and (7) 46 mo: 15-7/7-6

5.2-

13%

PREVALENCIA

No of
_ Al of the StUdv m“

Factors

CRPS-like phenomena:

(1) In a significant number of
patients after TKR; and

(2) No association with significantly
greater complaints of
postoperative pain Prediction by
preoperative distress and pain:
Modest utility

Perioperative pregabalin
administration reduces the
incidence of chronic NP after TKR
In the doses tested, it is associated
with a higher risk of early
postoperative sedation and
confusion

Significant and independent
postoperative determinants of
number of PPSP: (1) No. of pain
problems elsewhere; and (2) The
presence of major depression

High correlation between the
mean VAS scores for pain and the
mean painDETECT scores at 3 mo, 1
yr and 3 yr post-operatively

No correlation between the
pre-operative scores and any
post-operative scores at any time
point NP is an underestimated
problem in patients after TKR
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ldegseérulés kockazata a térd
operacioinal

A periférias ideg sériilésének kockazata magas.




A hatso gyoki ganlion anatémiaja

DRG: Gliasejtek és a primer afferens érzo ideget alkotd axonok altal
koriilvett, polarizalt idegsejt szomak csoportja.
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Kedvez6bb megoldas a betegek szamara:
hatso gyoki ganglion (DRG) stimulacio

Az egyedi fajdalominger feldolgozo képessége idealis célpontta teszi a DRG-t
a f6 fajdalmas teriiletek izolalt stimulacidjara.?

Specifikus

* ADRG jol meghatarozhatd anatomiai teriletekrdl kozvetiti a
beérkezb informacidkat (pl. fajdalominger)
az agyhoz 3 | A

n-i‘ :}'
|

* A DRG elhelyezkedése a foramenben /@g}J 5
megbizhatdan lokalizalhato.12 y// y

,‘v Z
y



az Axium™ Neurostimulacios
‘ rendszer

Az els6, DRG stimulacidjara engedélyeztetett rendszer.







A DRG Stimulaciojat tobb fokalis
fajdalomtipus kezelésében vizsgaltak

Publikacié Betegek L Eredmények
szama helye/tipusa

Levy R, Deer T. O WSS ERG) ¢ 12 h utan a DRG stim. betegek 74.2%-a, a
2015% hagyomanyos gerincvelgi stim. Betegek 53.0%-a
szamolt be
>50%-0s fajdalomcsékkenésrél
Van Buyten et al. 11 CRPS: AV, labfej 12 h utan 61.7%-os, VAS szerinti
201516 fajdalomcsokkenés a kezdeti értékhez képest
Liem et al. 2014/ 32 i Elaerg Elaisl 1 év utan a betegek 60%-anal értek el

> 50%-0s fajdalomcsokkenést

Schu et al., 201518 29 Lagyék fajdalom Atlagosan 71.4% fajdalomcsokkenés

Eldabe et al., 2014%° 8 Fantom fajdalom Atlagosan 52.0% fajdalomcsokkenés
(csonk és/vagy fantom)




Az accurate study bizonyitott. 1°

Prospektiv, randomizalt, tobbcentrumu, kontrollalt klinikai vizsgalat az
Axium™ Neurostimulacids Rendszer biztonsagossaganak és hatasanak
megallapitasara.

beteg részvételével. A legnagyobb randomizalt kontrollalt
1 52 neuromodulacios vizsgalat mms mindség

81 40/0 fajdalomcsokkenés atlagosan a DRG csoportban, 12 honap
. utan wmmphatasos terapia

-a a DRG csoport betegeinek érte el az elsédleges végpontot*
12 honap utan

*Az elsddleges végpont elérését az alabbi kritériumok teljesitése jelentette:

= >50% fdjdalomcsékkenés a f6 panaszos teriileten a vizsgdlati id6szak végén, és

= >50% fdjdalomcs6kkenés a f& panaszos teriileten a beliltetés utdn 3 hénappal, és
= Stimuldcié okozta neuroldgiai deficittél valé mentesség 3 hénapon keresztiil



e /

Neuropatias lagyékfajdalom

. Typically results from damage to the inguinal nerves

* Moderate to severe post-
herniorrhaphy pain occurs in 11.9%
~  Adjacent inflammatory procesieg of ilioinguinal hernia repairs.!

— Excess fibroticreaction

— Transection

— Mesh encasement

—  During open or laparascopic repair
L1 \
\\
L2
/{ \
7 L3 Subcostal nerve (T12)

llioinguinal nerve

Genitofemoral nerve:
Genital branch
Femoral branch

lliohypogastric nerve

///“‘ ,\\

Lateral femoral cutaneous nerve

1 Loos, etal, W J Surg 2007




Lagyéki fajdalom
* Heretorzié miatti miitét utan

— Kisugarzdé hasi fajdalom

 Amennyiben hagyomanyos SCS

— Nem hatdsos

akkor DRG




Lagyekfajdalom

 N.femoralis, ilioinguinal &
genitofemoral nerves
sérulés aneurysma mitét
utan
— Fajdalom kiterjedés: lagyék
felsd —eluls6 felszinén
 Amennyiben hagyomanyos SCS
— Nem hatasos

— Nincs atfedo stimulacios
paresthesia, akkor DRG




Amputacios fajdalom

* Data courtesy of K Burger, H Moser, S EIDabe, & D Klase.

* Please refer to the whitepaper for more information on this case series.
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PNS (PNfS) for pain

Neuromodulation. 2014 Aug;17(6):515-50;. Deer TR!

 For head and neck, the committee said that when
possible, extracranial stimulation should be "an
earlier option in the treatment algorithm.,,

* CE mark approved in Europe
-occipital neuralgia
-chronic migraine

e Medtronic CE Mark
-Chronic Back Pain



http://www.ncbi.nlm.nih.gov/pubmed/25112889
http://www.ncbi.nlm.nih.gov/pubmed/25112889
http://www.ncbi.nlm.nih.gov/pubmed/?term=Deer TR[Author]&cauthor=true&cauthor_uid=25112889
http://www.ncbi.nlm.nih.gov/pubmed/?term=Deer TR[Author]&cauthor=true&cauthor_uid=25112889
http://www.ncbi.nlm.nih.gov/pubmed/?term=Deer TR[Author]&cauthor=true&cauthor_uid=25112889
http://www.ncbi.nlm.nih.gov/pubmed/?term=Deer TR[Author]&cauthor=true&cauthor_uid=25112889

SCS for pain

Neuromodulation. 2014 Aug;17(6):515-50;. Deer TR!

e approved by the FDA for
-failed back surgery syndrome,
-complex regional pain syndrome,

-radiculopathy, (traumatic neuropathies, diabetic
neuropathy, postherpetic neuralgia).

* In Europe CE mark for
-refractory angina pectoris
-peripheral limb ischemia



http://www.ncbi.nlm.nih.gov/pubmed/25112889
http://www.ncbi.nlm.nih.gov/pubmed/25112889
http://www.ncbi.nlm.nih.gov/pubmed/?term=Deer TR[Author]&cauthor=true&cauthor_uid=25112889
http://www.ncbi.nlm.nih.gov/pubmed/?term=Deer TR[Author]&cauthor=true&cauthor_uid=25112889
http://www.ncbi.nlm.nih.gov/pubmed/?term=Deer TR[Author]&cauthor=true&cauthor_uid=25112889
http://www.ncbi.nlm.nih.gov/pubmed/?term=Deer TR[Author]&cauthor=true&cauthor_uid=25112889

Hibrid stimulacio

Gerincvel6+ periférias

FBSS: SCS-re nem javulo
deréjfajdalom















[ I 4

Meélyagyi stimulacié
(DBS)

Activa™ Tremor Control Therapy can treat bilateral tremor
with two implanfed systems.



Els6 DBS a fajdalom kezelésében

VPL (Mazars 1960 )

Capsula interna hatso szar (Adams 1974)
PAG (Reynolds 1969 )
CM-PF (Thoden 1979, Boivie-Meyerson 1982)



Acta Neurochir Suppl. 2007;97(Pt 2):111-6.
Deep brain stimulation for neuropathic pain.
Owen SL, Green AL, Nandi DD, Bittar RG, Wang S, Aziz TZ

PVG/PAG complex

PVG-thalamus gylttes stimulazoja
eredmeényezi a legnagyobb
fajdalomcsillapodast

Kimenetel az etioldgiatél fligg

Legjobb hatas: fantom fajdalom, arc-fej
teriileti fajdalom, és anaesthesia dolorosa.

post-stroke fajdalomra nem hatasos


http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term="Owen SL"[Author]&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term="Green AL"[Author]&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term="Nandi DD"[Author]&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term="Bittar RG"[Author]&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term="Wang S"[Author]&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term="Aziz TZ"[Author]&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus

Review Article European Journal of Neurology 2018,
25: 434—-440

Potential indications for deep brain stimulation in
neurological disorders: an evolving field

Authors



DBS indication |Investigational |Level o
evidence

Chronic pain

VPM/VPL C
PAG C
ACC C
ALIC B (post-stroke)
STN A (PD pain)

Hypothalamus B (cluster headache)



https://onlinelibrary.wiley.com/doi/full/10.1111/ene.13548

Konklaziék DBS/ kronikus fajdalom

neos?ri\nothalamicus palyak (VPL, ALIC, PVG, PAG, ACC, PF,

hypothalamus)
’éc%lg/b) kozpont egyilittes ingerlése hatasosabb (58%, vs.

(0]
Parkinson-kor fajdalom (STN) A evidencia
cluster fejfajas (posterior hypothalamus) B evidencia
post-stroke fajdalom, de csak ALIC, B evidencia

hatékony FBSS (>80%), fantom fajdalom, arcfajdalom,
anaesthesia dolorosa, plexopathiak

naciceptiv fajdalom hasszu tavu eredmények jobbalk,
mint deafferentacios tipusnal (63% vs 47%‘;

FDA ajanlas ‘off-label’, nincs RCT bizonyiték a
hatékonysagra

National Institute of Clinical ExgellenceS(NICE %uidelines:
csak, ha mas maddszer nem hatasos (SCS, DRG, PNS)

Kevésbé hatasos v. hatastalan: centralis fajdalom
gedrlrlncve)lo sériilés, thalamus-PAG/PVG post-stroke
ajdalom).



Motor cortex stimulacio



Motor cortex stimulation










MCS indikaciok

* deafferentacios arcfajdalom

e centralis fajdalom

DE !!!

 teljes deafferentacios arcfajdalom, teljes bénulassal,

sulyos motoros deficittel jaro fajdalom rossz
prognosztikai faktor !!1.



Kémiai neuromodulacio -
gyogyszeradagolas helye

* intraspinalis (IS)

* intracerebroventricularis (ICVDDS)






IDA DDS indikaciok

diffuz daganatos fajdalom

somaticus visceralis fajdalom (daganat, chr.
pancretitis)

osteoporosis
nociceptiv fajdalom
multiplex fajdalom (trunkalis/axialis)



Pain Physician. 2011 May-Jun;14(3):219-48.
Intrathecal therapy for cancer and non-cancer pain.
Hayek SM1, Deer TR, Pope JE, Panchal SJ, Patel VB.

Literature search through EMBASE, Medline,
Cochrane databases, and systematic reviews
as well as peer-reviewed non-indexed journals

from 1980 to December 2010.
CONCLUSION:
evidence for cancer-related pain is moderate

evidence limited to moderate from non-
randomized studies for non-cancer related
pain.


http://www.ncbi.nlm.nih.gov/pubmed/?term=intrathecal+therapy+cor+cancer+and+non-cancer+pain+Hayek+2011
http://www.ncbi.nlm.nih.gov/pubmed/?term=intrathecal+therapy+cor+cancer+and+non-cancer+pain+Hayek+2011
http://www.ncbi.nlm.nih.gov/pubmed/?term=intrathecal+therapy+cor+cancer+and+non-cancer+pain+Hayek+2011
http://www.ncbi.nlm.nih.gov/pubmed/?term=intrathecal+therapy+cor+cancer+and+non-cancer+pain+Hayek+2011
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hayek SM[Author]&cauthor=true&cauthor_uid=21587327
http://www.ncbi.nlm.nih.gov/pubmed/?term=Deer TR[Author]&cauthor=true&cauthor_uid=21587327
http://www.ncbi.nlm.nih.gov/pubmed/?term=Deer TR[Author]&cauthor=true&cauthor_uid=21587327
http://www.ncbi.nlm.nih.gov/pubmed/?term=Deer TR[Author]&cauthor=true&cauthor_uid=21587327
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pope JE[Author]&cauthor=true&cauthor_uid=21587327
http://www.ncbi.nlm.nih.gov/pubmed/?term=Panchal SJ[Author]&cauthor=true&cauthor_uid=21587327
http://www.ncbi.nlm.nih.gov/pubmed/?term=Panchal SJ[Author]&cauthor=true&cauthor_uid=21587327
http://www.ncbi.nlm.nih.gov/pubmed/?term=Panchal SJ[Author]&cauthor=true&cauthor_uid=21587327
http://www.ncbi.nlm.nih.gov/pubmed/?term=Patel VB[Author]&cauthor=true&cauthor_uid=21587327
http://www.ncbi.nlm.nih.gov/pubmed/?term=Patel VB[Author]&cauthor=true&cauthor_uid=21587327
http://www.ncbi.nlm.nih.gov/pubmed/?term=Patel VB[Author]&cauthor=true&cauthor_uid=21587327

Examples of Chronic Pain Treated with SCS and TDD
| Spinal Cord | Targeted Drug Delivery

Condition Stimulation | Morphine  Ziconotide
Failed Back Syndrome v v v
Spinal Stenosis v

Radicular Pain Syndrome v v

g;r:r(;fcl;i:egional Pain v v /
Cancer Pain v v
Compression Frac}ures v

from Osteoporosis

Medtronic Spinal Cord Stimulation Indication Statement (US), A03526001, 2004.
For a more comprehensive list, and a list of references, see professional. medtronic.com/pain-indications.




Neuromodulacio kronikus fajdalom

KonklGzid



PNS (PNfS) for pain

Neuromodulation. 2014 Aug;17(6):515-50;. Deer TR!

 For head and neck, the committee said that when
possible, extracranial stimulation should be "an
earlier option in the treatment algorithm.,,

* CE mark approved in Europe
-occipital neuralgia
-chronic migraine

e Medtronic CE Mark
-Chronic Back Pain



http://www.ncbi.nlm.nih.gov/pubmed/25112889
http://www.ncbi.nlm.nih.gov/pubmed/25112889
http://www.ncbi.nlm.nih.gov/pubmed/?term=Deer TR[Author]&cauthor=true&cauthor_uid=25112889
http://www.ncbi.nlm.nih.gov/pubmed/?term=Deer TR[Author]&cauthor=true&cauthor_uid=25112889
http://www.ncbi.nlm.nih.gov/pubmed/?term=Deer TR[Author]&cauthor=true&cauthor_uid=25112889
http://www.ncbi.nlm.nih.gov/pubmed/?term=Deer TR[Author]&cauthor=true&cauthor_uid=25112889

SCS for pain

Neuromodulation. 2014 Aug;17(6):515-50;. Deer TR!

e approved by the FDA for
-failed back surgery syndrome,
-complex regional pain syndrome,

-radiculopathy, (traumatic neuropathies, diabetic
neuropathy, postherpetic neuralgia).

* In Europe CE mark for
-refractory angina pectoris
-peripheral limb ischemia



http://www.ncbi.nlm.nih.gov/pubmed/25112889
http://www.ncbi.nlm.nih.gov/pubmed/25112889
http://www.ncbi.nlm.nih.gov/pubmed/?term=Deer TR[Author]&cauthor=true&cauthor_uid=25112889
http://www.ncbi.nlm.nih.gov/pubmed/?term=Deer TR[Author]&cauthor=true&cauthor_uid=25112889
http://www.ncbi.nlm.nih.gov/pubmed/?term=Deer TR[Author]&cauthor=true&cauthor_uid=25112889
http://www.ncbi.nlm.nih.gov/pubmed/?term=Deer TR[Author]&cauthor=true&cauthor_uid=25112889

DBS for pain

Neuromodulation. 2014 Aug;17(6):515-50;. Deer i\

DBS is limited by its inherent invasiveness and
risks.

for certain painful conditions, including facial
pain due to damaged trigeminal nerves,

may not be the best treatment for pain

has not been tested for this in randomized
clinical trials,



http://www.ncbi.nlm.nih.gov/pubmed/25112889
http://www.ncbi.nlm.nih.gov/pubmed/25112889
http://www.ncbi.nlm.nih.gov/pubmed/?term=Deer TR[Author]&cauthor=true&cauthor_uid=25112889
http://www.ncbi.nlm.nih.gov/pubmed/?term=Deer TR[Author]&cauthor=true&cauthor_uid=25112889
http://www.ncbi.nlm.nih.gov/pubmed/?term=Deer TR[Author]&cauthor=true&cauthor_uid=25112889
http://www.ncbi.nlm.nih.gov/pubmed/?term=Deer TR[Author]&cauthor=true&cauthor_uid=25112889

MCS for pain Surg Neurol Int. 2012; 3(Suppl 4): $290-5311.

facial chronic neuropathic pain

safe and efficacious when previous
managements have failed;

most successful for:
trigeminal neuropathic/deafferentation pain
central poststroke pain,

however, there is still lack of strong evidence
(larger randomized controlled multicentre
studies)




Neuromodulacio
neuropatias fajdalom konkluzidk

SCS: ,,on- label” FBSS, CRPS (level B), angina,
PVD

PNS: ,on- label”
— migrén, occipitalis neuralgia, (fej-nyak fajdalom)
— LBP (derékfajdalom)

IDA: ,on -label” diffiz, multiplex fajdalmak féleg
daganatos

DBS: , off label” arc-fej fajdalom, cluster.

MCS: ,,off label” centralis post-stroke és
deafferentacios arcfajdalom (level C).



KonklGzid

Konzervativ kezelésre nem javuld krénikus
posztoperativ fajdalom hatékonyan kezelhet6
neurostimulacioval

Uj stimuldcids médok (DRG, burst, klio-Herz,
hibrid, pozicié adaptiv stb)

Terapias hatékonysag fokozhato, paresztézia
érzés elkerulhet6

Hagyomanyos stimulaciés hatastalansag
esetén is van megoldas



Munkatarsak

Multidisciplinaris munkacsoport
Univ. of Pecs, Hungary

Neurologysts: Komoly Samuel, Kovacs Norbert, Nagy Ferenc,
Aschermann Zsuzsanna, Deli Gabriella,Tasnadi Emese, Pusch
Gabriella

Neuropsychologist: Halasi Iringo,

Psychiatrist: Kovacs Attila, Tényi Tamas, Fekete Sandor
Epileptologist: Janszky Jozsef, Boné Beata, Kalmar Zsuzsanna
Behaviour Scientist Dept.: Karadi Kazmér, Kallai Janos
Neurosurgeons: Balas Istvan, Nagy Maté

Electrophysiologist: Horvath Zsolt, Kellényi Rorand, Deli Gabriella

Pain specialists: Almasi Robert, Horvath J. Attila, Heigl Péter, Embey-
Isztin Dezso

Cardiologist: Ajtay Zéno, Sarszegi Zsolt,

Urologist: Pytel Akos, Sziics Kinga, Kenyeres Balazs
Rehabilitation nurs: Velényi Anita, Kubinkané K. Erika
Parkinson nurs: Balazs Eva, Takacs Katalin
Scrubnurs: Dérnyei Maria
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