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Douleur & Cancer

TABLEAU N°1 : FREQUENCE ET INTENSITE
DE LA DOULEUR EN FONCTION
DES PHASES DE TRAITEMENT

Personnes parmi
les patients
Patients douloureux avec

Situation
douloureux une douleur

d’intensité
moyenne a forte

Tous cancers, en

phase de traitement | 40-70 % 30 %
du cancer*
Cancer avancé* 60-70 45 %

A distance du
traitement curatif
(phase

de surveillance)*#

30-50 % 10-40 %

* VanDenBreuken 2007 (A)
# VanDenBreuken 2007 (B)

Prévalence des douleurs de cancer
50% au moment du diagnostic
70% en phase terminale

80% a 90% des douleurs sont soulagées par la prise en
charge antalgique + oncologique

- 10% a 20% des patients présentent des douleurs
réfractaires invalidantes
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Douleur & Cancer

AXES OPPORTUNS
D'EVOLUTION POINTS ESSENTIELS
DU PANIER

B Enréponse a la saisine DGOS 085-15 du 31 juillet 2015, I'INCa s’est appuyé sur une analyse
DE SOINS bibliographique, la consultation d’un groupe d’experts et les contributions d’acteurs institutionnels
et de terrain impliqués dans les soins oncologiques de support (SOS) ainsi que celle de I’AFSOS pour
proposer un « panier-référentiel » du contenu de I'offre et de I’organisation des soins de support
a garantir aux patients atteints de cancer et a leurs proches.
B Le « panier-référentiel » est constitué d’un socle de base de 4 soins de supports, complété par 5
soins de support complémentaires et 2 techniques particulieres d’analgésie, I’ensemble formant le
. . nouveau socle de base « élargi » ou panier « actualisé ».
/I'EPOIISE SalSlne B Le socle de base, constitué de 4 soins de support :

- la prise en charge de la douleur

- la prise en charge diététique et nutritionnelle

- la prise en charge psychologique

- la prise en charge sociale, familiale et professionnelle
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Douleur & Cancer

STRATEGIE DECENNALE DE LUTTE
CONTRE LES CANCERS 2021-2030

LE POINT, DEUX ANS APRES LE LANCEMENT

237 actions viennent décliner, de fagon trés opérationnelle,

les ambitions de la stratégie décennale 2021-2030. Sur ces 237 actions,
120 sont déja lancées, soulignant I'élan et la mobilisation collective
des acteurs concernés.

fii
77
actions.
lancées
sur 79
ves
55
43 =
actions
lancées
sur 65
prévues
actions
prévues
10
actions
- - prévues
2021 2022 2023 2024 202

Au total, ce sont

120 actions, sur

les 237 de la stratégie,
qui ont démarré,

soit plus de la moitié.

1,74 v

consacré & la Stratégle décennale
d'ici & 2025, soit + 20 % par rapport
au dernier plon cancer.

ETAT D’AVANCEMENT PAR AXE STRATEGIQUE

AXEY

Améliorer la prévention
35 actions en cours ou terminées,
soit 45 % des actions prévues

£x: labefisation de réseaur de recherche en prévention prmiare pou renforcer
Jes facteurs 1 d &

dukit colorectal; appel

aux polluants en miley scolaire »,

AXE2

Limiter les séquelles et améliorer
la qualité de vie

41 actions en cours ou terminées,

soit 53 % des actions prévues

B réforme dy rége ¢ de traitement & cancer afin
fint  cing ans; onganisation du collogue « Vivie et travailler avec un cancer ».

AXED

Lutter contre les cancers
de mauvais pronostic

16 actions en cours ou terminées,
soit 50 % des actions prévues

Ex.:refonte du programme AcS pour développer et sécuriser tacods, hors autorisation
e mise sur le marché, b des thérapies ciblées innovantes; financement de six projets
de recherche disruptify dans une démarche « High Risk, High Gain ».

AXE4

S’assurer que les progreés
bénéficient a tous

28 actions en cours ou terminées,
s0it 56 % des actions prévues

x & farmibes, des
de santé et des chercheurs; mise hes
sensibliser I q

AMELIORER LE PARCOURS
DE SOINS ET LE SUIVI DES PATIENTS

La fluidité des parcours de soins, la réduction de la lourdeur des

traitements constituent des conditions essentielles au maintien de la qualité
de vie des patients. L'accompagnement des praticiens, en particulier des
médecins généralistes, contact privilégié des patients, et les réflexions autour
de la désescalade thérapeutique font partie des actions prioritaires a engager.

Favoriser la désescalade
thérapeutique

La lourdeur des traitements contre le cancer
obére fortement La qualiné de vie des
malades, £l constitue égaloment un facteur
Important de riaque de squolies. Mas
aliéger bes parcours de soins sans saceifier
Fefficacité thérapeutique est une véritable
Bageure. Cest pour tenter de relever

co 04 quien 2022, 8 été lancé, b destination
Ges dtablisvements de santé, un sppal

3 projets visant 3 encourager Fémengence
ou le Séveloppement de démarches

Proches de lewrs patients, les médecing

Six proyets, dont

Sux cancers du sein, 00t été sélectionnés.
Financés Gurant 18 mos, i permettront

prévention, e L
Ges souffrances ou séqQuelies, physques
‘comme prychologiques, iées su cancer

Une fos leur

U 5'agira dien faworisar le ddpioiement en
SAPOUYANt, autant Qu'il le faudra, sur des

o vimtitue
£ationsl du cancer 5'est onné pour mission
e les sccompagner au mieux dans leur

Ce sera notamment fobjet de fa
appel 3 projet:

Trois novvelies
publications ont ainsi été mises & leur
20221

Por sitieurs, s les 36,

b0 enjeux et modaktés

et éctare

RCY

Deun autres

thérapeutique. Lédition 2022-2023
614 lancde et une enveloppe spécifique

fiches pour 13 Pratique sont par alfieurs
consacrées sy repérage des patients

tique.

vque sux actions
e prévention et de suivi du lymphasdéme
apets tratement d'un cances. Ce gonfiement
chronique 0'un membre pevt en effet
‘entrainer des compications et altérer
fortement le quotidien des patients.

27

|
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Impact des DN sur la qualite d€y

Mild pain (0-3) Moderate pain (4-6) Severe pain (7-10)

On average on daily basis

Last flare

Worst ever flare

Dupoiron et alEurJ Cancer Care. 2022:31:€13728 Société Francaise dé&leuroModulation| VIIASymposium 2024



www.afsos.org

-

Atteintes
locorégionales ou
métastatiques

NEUROPATHIES PERIPHERIQUES DANS LE CANCER
DIFFERENTS TYPES D’ATTEINTES

Neuropathies

dues au cancer

—> Racines

> Plexus

Atteintes des ...

: Nerfs

périphériques

Neuropathies Neuropathies Neuropathies
paranéoplasiques métaboliques ou terminales
carentielles
v , ) \ 4
~ Paires Révele le cancer Rare Fréquent
craniennes (80% des cas) Polyneuropathie Tableau : cachexie
Recherche cancer sensitive longueur
pendant 2 ans +++ dépendante
Formes classiques
et non classiques




<0000\

www.afsos.org

NEUROPATHIES PERIPHERIQUES DANS LE CANCER
DIFFERENTS TYPES D’ATTEINTES

Neuropathies

iatrogenes du cancer

Chimio-induites Post-thérapies ciblées Radio-induites Post-chirurgicales
4 l Facteurs de risques : |ésion
Fréquentes +++ Encore mal connues nerveuse et radiothérapie
Invalidantes Fréquence sous estimée
Liées aux associations Douleurs ++
/doses/durée ttmt
Tableau clinique >| Lésions nerfs craniens
drogue dépendant
—> Plexopathies précoces

—> Plexopathies tardives

Intérét majeur de la détection précoce : questionnaires DN4 et TNS




Neuropathies post
chimiothérapie

19% a 85% des patients sous chimiothérapie

Principales molécules incriminées
T Sels de platine (cisplatinecarboplatine & oxaliplatine)
I Taxanes (Paclitaxel,Docetaxel & cabacitaxe)
T Alcaloides(e.qg., vinblastine and vincristine)
i Epothilones (ixabepilone)
I Bortezomib, Thalidomide

Survenue progressive pendant la chimiothérapie
- réduction doses ou espacement des cures

Dose dépendant
Rpgresse O learrRt de |l a chimiothbPrapie

T persistent dans 30% des cas
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Clinique o

Paresthésies décrites comme des sensations désagréables
tels des engourdissements, des fourmillements et des
picotements

Douleurs : brhlures, décharges électriques, allodynies au
ni veau de | eextrbmitb des I

Signes moteurs comme des crampes, des spasmes, allant § |
parfois jusqu'a des déficits moteurs . Autonomic Problems

Une dysautonomie possiblement tres importante

Ces symptdmes sont le plus souvent symétriques et 48
peuvent devenir tres invalidants

Cas par t ioxiplatine: eeuropdtiee alguye allodynie au
froid

- Sensory Loss
— Numbness
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Mécanismes

A Sensibilitb du SNP aux
de barriére protectrice

A Neuropathie longueurdépendante (taxane cancer

digestifs)

i les symptémes segexpriment da
i touchant deabord les pieds,
mollet

I et parfois dans les mains

A Neuropathie norlongueur dépendante ouganglionopathies
(sel de platine)

I des déficits moteurs proximaux ou distaux
I et une sémiologie sensitive riche, souvent douloureuse

Park SBCetinkayaFisginA, ArgyriouAA, et al. NeurolNeurosurgPsychiatry2023;94:962972.  Société Francaise déleuroModulation] VIIASymposium 2024
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i Disruption of the neuronal cytoskeletal architecture
and axonal transport

_ Chemotherapeutic
Synaptic agents
Cell terminal
body Axon > f }

«  Axonal transport

Dynein Dynaain Axonal

@
'mgnenhhon

Impaired axonal transport

Microtubule

(-yend

(+)end
Functional axonal transport

\B)

7 Mitochonrial dysfunction

e Swollen and vacuolated mitochondria
e Decreasd ATP production

* Mitochondrial depolarization

* Release of cytochrome ¢

Intact i D

C
O Increased neuronal excitability in DRG neurons

* Increased expression of Na and Ca, channels
* Decreased expression of K* channels
* Increased NKCC1 expression but reduced KCC2 expression

* Increased expression of TRPA1, TRPV1 and TRPM8 channels

@ @ o @ Extracellular space

Cell membrane

@0 1

D
<->N¢=,-u roinflammation

CIPN symptoms

7

Free nerve endings

* Invasion of activated
Langerhans cells

Epidermis

* Activation of mast cells

® Local inflammation
leads to degeneration of
primary afferent sensory
fibres

Dermis

chemokines

Dorsal root ganglion and spinal cord

* Activation of glial cells including
satellite glial cells, Schwann cells and
infiltrating macrophages

* Increased production of
pro-inflammatory cytokines and

&)
=t Central mechanisms of CIPN

* Development of central sensitization

® Increased neuronal excitability in
the dorsal hom of the spinal cord

® Increased neuronal excitability and
synaptic potentiation in the anterior
cingulate cortex

===

---p
4--_

J
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@ Influence of gut microbiota in

the pathogenesis of CIPN

® Chemotherapeutic agents induce
profound change in the composition
of the gut microbiota

® Restoration of the gut microbiota
attenuates neuroinflammation and
alleviates CIPN symptoms




Recommandation ASCO 202&

Treatment of chemotherapy-induced peripheral neuropathy that develops while patients are receiving neurotoxic chemotherapy.

2.1 Clinicians should assess, and discuss with patients, the appropriateness of dose delaying, dose reduction, or stopping
chematherapy (or substituting with agents that do not cause CIPN) in patients who develop intolerable neuropathy
and/or functional nerve impairment (Type of recommendation: informal consensus, benefits outweigh harms; Evi-
dence quality: low; Strength of recommendation: moderate).

Treatment of chemotherapy-induced peripheral neuropathy for patients who have completed neurotoxic chemotherapy.

3.1 For patients with cancer experiencing painful CIPN, clinicians may offer duloxetine (Type of recommendation:
evidence based, benefits equal harms; Evidence quality: intermediate; Strength of recommendation: moderate).
3.2 Outside the context of a clinical trial, no recommendations can be made on the use of the following interventions for
the treatment of CIPN:
* Exercise therapy
e Acupuncture
e Scrambler therapy
* Gabapentin/pregabalin
» Topical gel treatment containing baclofen, amitriptyline HCL, plus/minus ketamine
¢ Tricyclic antidepressants
* Oral cannabinoids
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SCS et neuropathie chimio @
indite

Neuromodulation Therapy for Chemotherapy-Induced [ P ———— e )
Peripheral Neuropathy: A Systematic Review M
Recordls removed before
" 1 1 .. 2 <3 2% § Records identified from*: scmenm.g:
Ryan S. D’Souza ', Yeng F. Her ', Max Y. Jin , Mahmoud Morsi ° and Alaa Abd-Elsayed * 3 Databases (n = 847) (Duplg:fé? records removed
o . g n=
% ?;?éis(ff;;mm by manual - Records m?rked as ineligible
8| | ressen0) D )
reasons (n = 0)

)

A Articles publiés avant Mai 2022 l

A Uniquement cas cliniques / Séries de e e
cas }

\J

Reports sought for retrieval Reports not retrieved
2 7 d g (n=40) (n=0)
A 23 études :
- '

. . . @

I 1 5 S C E 1 5 atl e n tS Reports assessed for eligibility Reports excluded:
via full-text review > Did not meet inclusion
(n =40) criteria (n = 15)

Un-published Clinical Trial
(n=1)

Animal study (n = 1)

v

Studies included in review
(n=23)

(nctudea | |
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Author/
Year

Study Design

Funding Source

Mean Age

Type of Intervention
(Location)

Stimulation Settings

Pain Outcomes

Neurological Function Outcomes

Other Outcomes

Dorsal Column Spinal Cord Stimulation

Abd-Elsayed et al.

45 Hz; 450 ps pulse
width; 2.8 mA right

Pain decreased 80% during trial

Improved ability for

2021 [36] Case report No funding 47 years (n=1) SCS (C3-C4) didaand 32 mA laft and maintained improvement Improved ability to use hands daily activities
side amplitude through permanent implant
Two leads at C4 for
Chaietal. 2017 - . S upper limb pain and B A i .
ase re| 3 57 years (n = sCs a 50% pain reliel g tria
38 Case report No funding 7 years (n=1) SCS (C4 and T8) tivo leads at T8 for >50% pain relief during trial NR NR
lower limb pain
70-80% reduction in pain during .
Abd-Elsayed et al. _— i A 5 TR XCCUCIONAUE e S Improvement of function and
2015 [42] Case report NR 47 years (n=1) SCS (C4-C5) NR trial w}:th;:l;:.}:ll:;c: relief ability to use hands NR
Sarkar et al. 2019 Cas fundi 55 5 (f1 = 5CS (C )-kHz 90% pain i
30 ase report No funding 55 years (n=1) SCS (C4 and T9) 10-kHz >90% pain improvement NR NR
Improved gait and decreased
frequency of falls. Able to walk
VAS pain score improved from barefoot on cold surfaces and
Kamdar et al. 2021 G 5 a7 60 Hz frequency; 8/10 to 2/10 during 7-day trial that tolerated a pedicure for the first
ase rej N cars = e 5 9 . . . . .
[35] Comrepors Nofonding G yenns (=) ST intensity of 6.5 mA was maintained through time. Sensory exam was mostly B
permanent implant unchanged (no pinprick sensation
below the mid-shin and no
vibration sensation in feet)
Grant et al. 2019 Trial VAS score decreased to 3/10
dlalitLs Case report No funding 47 years (n=1) SCS (T9 and T10) NR from 7/10 at baseline; post-implant NR NR
VAS: 0/10
—_ % vain i RSP
Sisgon e';ﬂ' 2017 Case report No funding 69 years (n=1) SCS (T9-10 disc space) 10-kHz 100% pain improvement it CRIN:at NR NR
3-month follow-up
i . 120 Hz and 300 ps Able to sit, stand, walk and lay
chal et al. 2 S i oless : : g 7
Panc h"}f‘f‘l"l' 2016 Case report I?'jll:;::?l 70 years (n=1) Scjn(-,[?ol.l{]l)“(,"xg‘ni‘;” pulse width, at an 90% improvement in pain down with a significant reduction NR
' & Slags s amplitude of 2.5 mA in pain
i VAS pain score improved from
o - 2; 300 ps pulse P P : :
Bmuz?x;;ln‘;,]“ al. Case report NR 72 years (n=1) SCS (T10) B HI‘-'“:(,)(::; ':/m“ 10/10 to 3/10. Pain relief was NR Improved quality of life
AR sustained 3 months after implant
Two 8-contact 5-day trial yielded 80% pain
ioht e eal o sads i rement: Post-i . S o i
Wright et al. 2021 Case report No funding 60 years (1 = 1) SCS (T10) dorsal column leads improvement; Post-implant: VAS NR Improved quality of

[25]

with intermittent burst
programming

0/10 was maintained at 2-year
follow-up

sleep

5Q{ 2 dz

Biontedicine2022 110, 1909.

Société Francaise dé&leuroModulation| VIIASymposium 2024



Author/
Year

Study Design

Funding Source

Mean Age

Type of Intervention

(Location)

Stimulation Settings

Pain Outcomes

Neurological Function Outcomes

Other Outcomes

Dorsal Column Spinal Cord Stimulation

Abd-Elsayed et al.

95% pain relief during 1-week trial.

Improvement in sleep
pattern, able to be more

2016 [29] Case series NR 39 years (n=1) SCS (T10-T11) NR Pain relief was sustained 3 months NR independent in
- after implantation performing daily
activities
) . About 50% pain improvement for
Lopes Et—tﬂ- 2020 Case report NR 51 years (11=1) SCS (T10-T12) 40 Hz frequgmy, 350 both 7-day trial and permanent NR NR
[37] 7 us pulse width; 1V L
implant
Patient 1: VAS pain score improved Improved gait, flexibility of legs,
Patient 1: 22 Hz; 286 ps from 4.5/10 to 0.2/10 during trial and touch detection for both
Cata et al. 2004 Case report NR 5.5 years (il = 2) SCS (Patient 1= L1, pulse width; 0-2V. and 2/10 after permanent implant. patients. Improved sharpness NR
[41] ase repor Q0.0 years (i = Patient 2 =T11) Patient 2: 80 Hz; 500 us Patient 2: VAS 4.6/10 to 0/10 detection for patient 1, none for
pulse width; 04 V during trial and 3.6/10 after patient 2. No change in thermal
permanent implant thresholds for patient 2
Michae%je(t]al. 2020 Case report No funding 48 years (n=1) SCS (NR) NR 100% pain improvement in CIPN NR NR
Sayed et al. 2015 Case Report NR NR (1 = 1) SCS (NR) NR >50% pain relief sustained at NR NR

[341

3-month follow-up

5 Q{ 2 dzl Biontediciné2D22,T10, 1909.
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Niveau de preuve

Participants GRADE
(Studies) Risk of Bias Inconsistency Indirectness Imprecision Publication Bias Certainty of
Follow-Up Evidence
Pain relief

73 Very . abe b Very publication bias BHOOO

(23 studies) Serious 2P Serious Serious serious 2/P-<d strongly suspected ¢ Very low
Improvement in neurological function

73 Very Very Very Very publication bias SOO0

(23 studies) Serious b1 Serious Prerf Serious <8 Serious 4-f strongly suspected ef Very low

5 Q{ 2 dzl Biontediciné2D22,T10, 1909.
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Stimulation médullaire & CIPI\p

1981 2020
1967 First fully 2015 Differential

Dr. Norman implantable High target
Shealy placed spinal cord frequency multiplexed
15A.D. first spinal stimulator spinal cord spinal cord
Roman use of cord system with stimulation stimulation

torpedo fish stimulator battery receives FDA becomes
for treatment system in becomes approval in available in
of gout pain. humans. available. us. UsS.

1965 1968 2004 2016
Gate Control First spinal Burst spinal Burst spinal
Theory cord cord cord
Introduced stimulator stimulation stimulation
becomes pioneered by receives FDA receives FDA
commercially Dr. DeRidder. approval in approval in
available. us. us.

Lam et al. Bioengineerin@023 10, 185 Société Francaise déleuroModulation] VIIASymposium 2024



@ Traditional SCS

’L ' Linderoth et al. Neuromodulation 2017

/- R

Sans paresthésie

Inhibition directe Inhibition des fibres latérales

(Corne dorsale) (Cordons postérieurs)

Contour” FAST"

Dorsal Columns
Gray Matter

Dorsal Horn
Lateral Column

Ventral Root - , Lateral Column

White Matter
Anterior Columns



SCS et neuropathie chimio @

inA1ntoa
Spinal Cord Stimulation Increases
Chemoefficacy and Prevents Paclitaxel-Induced
Pain via CX3CL1

A SCS prévention neuropathie chimio o

indUite Sham SCS+PTX+Tumor E'I‘eélrog?Tumor PTX s
A Régulation de la population de R e

: wko Wkt whz Wk Wi wks wa
macrophages au niveau du DRG » Nt s = )

delivered at 50 Hz, 80% \ )
MoT, 0.2 ms, constant
current

A PTX induit S,
A Hyperalgesidroid
A Alldoynie

A Non observé dans le groupe PTX+SCS =

Société Francaise dé&leuroModulation| VIIASymposium 2024



Week 3 Week 4
)

SCS+PTX+ Sham SCS+
PTX+Tumor Tumor

Tumor

SCS et neuropathie chimio @

Week 5

-« Tumor
6{* Sham SCS+PTX+Tumor
<+ SCS+PTX+Tumor

'S

N

Total flux (photons/second) x10°

3 4 5
Weeks after SCS electrode implantation

Tumor Volume (mms)

Indulte

<+ Tumor
400;+ Sham SCS+PTX+Tumor
+ SCS+PTX+Tumor

0 —
3 4 5
Weeks after SCS electrode implantation

d e Tumor
° + Tumor 1 1 . .’ ‘ ’
£ 140{ = Sham SCS+PTX+Tumor
2 + SCS+PTX+Tumor L
8 & o
X 120 Sham SCS+PTX+Tumor
= Y
LT {3 LAkt
(3
i1oo
s CS+PTX+'[u_m_o_r
a Y XXX 3L
e ’.g"' @
2 3 4 5 6 ey
Weeks after SCS electrode implantation \‘

(a Stimulation site: dorsal column Spinal cord stimulation + Paclitaxel ]

b

@ Asfibers
@ Asfibers
@ C fibers

A soluble CX3CL1, TNF-ct, IL-10
v Insoluble CX3CL1
Y IL-18,1L-17A, 1L12p70

. A Vasodilation

<€

Cc
A Infiltration of peripheral macrophage's (CD68)

G »

Am2 polarization

A Chemoefficacy
A Paclitaxel delivery
Y Tumor growth

a Y
ANeuroprotection
Y Inflammation & AIL-10

¥ Nociception

Peripheral
organs

© 2022 JHUAAM
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Analogie avec la neuropathie diabétiq@

A PNDDEfibres de petits calibres non myélinisées, B et Aa

A Br(lures, décharges , coup de couteau, paresthésies,

picotement - i
A 3RCT /’ it
i De Vos 2014 o A % o &
i Slangenet am. 2014 ,
I SENZA 2021

'
| :
Chen et al.; Journal of Diabetes Science and Technology 2022, Vol. 16(2) 282-288
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EQ-5D- 5L Score [95% Cl]

Fig. 3.

0.85

0.80

0.75

0.70

0.65

0.60

0.55

0.50

SENZA-PDN change in EQ-5D index score over 24-months follow up in SCS and control PDN patients.

Health-Related Quality of Life

-

Impact sur la qualité de vie

——

1 =

]

Crossover

& 1t0SCS

et 10 kHz SCS + CMM

—t— CMM

n 1
T

<4

-+

23/05/2024

6 12

Duration (months)

24

Duarte/deVos (2016) —_— 0.21 (0.04, 0.38)

Slangen (2014) B 0.17 (-0.04, 0.38)

SENZA-PDN (2021) = 0.17 (0.12, 0.21)

Overall (I-squared = 0.0%, p = 0.887) @ 0.17 (0.13, 0.21)
T = T T T T

-1 0 1 2 3 4 5
EQ-5D index SCS vs Control

Fig. 1. Meta-analysis of RCTs of SCS for PDN — impact on EQ-5D index score at
6-months follow up. Studies pooled using a fixed effect meta-analysis model (I
= 0%).

Taylor, Diabetes Research and Clinical Practice 206 (2023) 11C

] 3
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Impact sur la qualité de vie

Baseline

CMP Mobility
N =20 Self-Care

Usual Activities

Pain / Discomfort

T T T

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

SCS Mobility |
N =40 Self-Care
Usual Activities

Pain / Discomfort

Anxiety / Depression

0% 10% 20% 30% 40% S50% 60% 70% 80% 90% 100%

@ No problem @ Some problem M Severe problem

Between group comparison
NS p>0.05
A p<0.05

Duarte et al.QualLifeReg2016) 25:17741777

NS

NS

NS

Six months

CMP Mobility . NS

|

N =18 Self-Care I NS

Usual Activities - NS

Pain / Discomfort | _ NS

Anxiety / Depression NS

] T 7 ]
0%  10% 2(;% 30% 40% S[;% 60% 70% 80% 90% 100%
SCS Mobility * NS
N =36 Self-Care | NS NS
Usual Activities kNS
Pain / Discomfort ] Kk AAA

* NS

Anxiety / Depression

T T T T

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
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SCP et récupération fonctionnelle

A PND

i douleur
I perte de la sensibilité
douloureuse
A surface plantaire
A X2 risque ulcération

Improvement in Protective Sensation:
Clinical Evidence From a Randomized
Controlled Trial for Treatment of Painful
Diabetic Neuropathy With 10 kHz Spinal
Cord Stimulation

Charles E. Argoff, MD', David G. Armstrong, DPM, MD, PhD? ",
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SCP et récupération fonctionne
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Pain Medicine, 24(S2), 2023, S33-S40
hitps://doi.org/10.1093/pm/pnad036
Original Research Article

OXFORD

High-frequency spinal cord stimulation (10 kHz) alters
sensory function and nerve fiber density in painful diabetic
neuropathy: a pilot prospective open-label study

Jeffrey Chen 3, MD, MHS*", Katie Frizzi, MAS?, Shawn Zardouz, MD',

Rose Province-Azalde (3, MS®, Tim Furnish (&, MD", Mark Wallace (», MD’,

Joel Castellanos, MD', Alireza Tayarani, MD?, Kenneth Halter, PA', Katie Lam, RN',
Sarah Banducci, PhD?, Alex Chieu, BS®, Nigel Calcutt, PhD?

'Depanman( nl Aneﬂhesmlogy Center for Pain Medicine, University of California San Diego, La Jolla, CA, United States

y of California San Diego, La Jolla, CA, United States

Nevvo Corp, Redwood C||y CA, Umled States

*C s of Center for Pain Medicine, University of California San Diego, 9300 Campus Point Dr., MC 7651, La Jolla,
CA 92037, USA. Enunl chﬂ?l@ucsd edu

Abstract

Objective: Spinal cord stimulation at 10kHz has provided effective pain relief and improved function in painful diabetic peripheral neuropathy.
This study aims to confirm the clinical outcomes for 10-kHz spinal cord stimulation treatment of painful diabetic peripheral neuropathy and
explore its impact on objective quantitative measures of nerve pathology and function

This single ic center, , open-abel, observational study examined the pain relief success of 10«Hz spinal cord
stimulation in patients > 18years of age with diabetic peripheral neuropathy. Patients underwent skin biopsies to measure intra-epidermal nerve fiber
densities and comeal confocal microscopy measurements before implantation and at the 3-, 6-, and 12-month follow-up visits. Numerical rating scale

for pain, visual analog scale, neuropathy pain scale, Short Form-36, and (pin prick and 1ent) assessments were also conducted.
Results: Eight patients met the criteria and were enrolled in the study. A successful trial was achieved in 7 subjects, and 6 completed the study.
Significant pain relief (P< .001) was achieved at all folk p visits. N showed reduced numbers of “absent” responses

and increased “normal” responses from baseline to 12months. Both proximal and distal intra-epidermal nerve fiber densities were higher at
12 months than at baseline (P< .01). Confocal microscopy measurements showed a steady increase in nerve density from baseline (188.8%
increase at 12 months; P=.029)

Conclusions: We observed pain relief and improvements in sensory function after stimulation that were accompanied by increases in
lower-limb intra-epidermal nerve fiber density and corneal nerve density. Further evaluation with a blinded and controlled study is needed to
confirm the preliminary findings in this study.

Keywords: 10-kHz spinal cord stimulation; painful diabetic peripheral neuropathy; nerve fiber density

A 3 mois densité nerveuse augmentée de 113%
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Figure 4. Representative image of nerve fibers crossing the dermal-epidermal interface in the skin of a study subject (left) and mean percentage increase
from baseline in IENF density measurements (right). At 3months, the average nerve density was 113.9% of the baseline value (a 13.9% increase), which
was not a statistically significant change over baseline (P - .42). However, the increase became significant at 6 months, when the average ratio to
baseline was 147% (95% Cl: 108%-201%, P~ .024), and it increased further at 12 months to 179% (95% Cl: 129%-247%; P~ .002). Cl - confidence
interval; IENF = intra-epidermal nerve fiber; IENFD = IENF density.
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Neuropathie pos#adiothérapiea

A Plexopathie précoce
I Surviennent dans | eannbe suivant |
I Reversibles en général

A Plexopathie tardive: plexopathie raditnduite ou PRIT

rare
pronostic fonctionnel sévere

progression est lente et irréversible

diagnostic est fait sur 3%l ectromyo
plexigue et retrouve desmyokymies

I I RM ; pcarte |l eatteinte tumorale
I Sidoute PET Scan FBI3

|
1
T dpbl ai de survenue de plus deun an
.
1

Société Francaise dé&leuroModulation| VIIASymposium 2024

a)



SCS & radiothérapie

Table 1. Patient Demographics and Clinical Summary.

Patient ID  Age at Sex (M/F) Type of cancer Location of pain Type of pain Level of SCS implant Mode of SCS  Clinical summary
SCS trial (y) implant
1 458 M Non-small cell lung Anterior chest wall Viscerosomatic T5 (midline) 60-100 Hz 45M, NSCLC with metastases
cancer to the pleura and LNs and

encasement of the left
mainstem bronchus s/p
chemoradiation.

2 694 F Papillary thyroid Flank, sacrum, unilat- Somatic-neuropathic T7 (right) 60-100 Hz 69F, papillary thyroid cancer
cancer eral lower extremity (entrapment with sacral metastasis s/p
neuropathy) radiotherapy and sacral
cement augmentation
3 42 M Multifocal peripheral Low back, upper Neuropathic T7 (midline) 60-100 Hz 42M, schwannomatosis with
schwannoma abdomen (compressive metastatic lesions involving
neuropathy) the pleura and liver.
4 593 M Renal cell carcinoma Lower back, hip Somatic-neuropathic 19, T10 60-100 Hz S9M, renal cell carcinoma with
(radiculopathy) metastases to bone, liver,

lung, LNs, and right psoas
</p kyphoplasty, chemo-
radiation, and separation

5 639 F Rectal cancer Unilateral lower Neuropathic (radicul- T10 (midline) 60-100 Hz 63F, rectal cancer s/p chemo-
extremity opathy, neuritis) radiation ¢/b recurrent
sacral sarcoma, worsening
radiation neuritis with neu-
1Al foraminal stenosis

6 77.1 F Chordoma Unilateral lower Somatic-neuropathic 18, T10 60-100 Hz 77F, chordoma s/p XRT and
extremity, periph- (neuritis) lumbar decompression/
eral neuropathy fusion, c/b refractory post-

CPETONVETICTTINS

7 588 F Liposarcoma Unilateral thigh and Neuropathic (neuritis, T8 (mid), T8 (top) >200 Hz S8F, liposarcoma s/p two

upper extremity neuralgia) right-sided peritoneal

resections and radiation,
/b right thigh neuritis and

iy

8 63.7 M Renal cell carcinoma Unilateral thigh and Somatic-neuropathic 18,79 >200 Hz 63M, renal cell carcinoma with
knee (radiculopathy, metastases to brain and

neuritis) bone ¥/p palliative cement

augmentation of right ace-
tabulum /b right pelvic
abscess requiring drainage
and chronic right groin and
thigh pain.

o/b, complicated by; F, female; LN, lymph node; M, male; NSCLC, non-small cell lung cancer; s/p, status post; XRT, extemal radiation therapy.

Bulatet al.: Neuromodulation 2023: 26: 1051058 Société Francaise dé&leuroModulation| VIIASymposium 2024



Neuropathie postchirurgicale o

A Essentiellement thoracique et mammaire

A Fréquence sous estimée:

I 25 a 50% des patients apres thoracotomie
I 25 a 60 % des patients apres mastectomie

A 2 facteurs de risque
I une lésion nerveuse et/ou la radiothérapie
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Review began 09/27/2023
Review ended 10/25/2023
Published 10/27/2023

© Copyright 2023

SCS & Iésion chirurgicale

Neuromodulation for Adjunctive Treatment in

Postmastectomy Pain Syndrome

Kennedy Kirkpatrick ', Jay D. Shah ' , Krishna Shah

Anesthesiology, Baylor College of Medicine, Houston, USA 2. Anesthesiology and Interventional Pain, Baylor
College of Medicine, Houston, USA

Oswestry Disability Index (ODI) Score
Pain

Neuropathic pain medication dose
NSAID dose

Sleep score

Social life

Travel

Lifting

Homemaking

Walking

Sitting

Standing

Before implantation

42%

6

75mg Lyrica

PRN, daily

Pain with medications, <4 hours of sleep
Restricted social life due to pain

Trips limited to <1 hour

Able to lift light weights

Pain prevents anything but light activity
No limitations

No limitations

No limitations

Six months after implantation
0%

0

None

None

No effect on sleep

No effect on social life

No effect on travel

Able to lift heavy weights without pain
No limitation on activity

No limitations

No limitations

No limitations

Société Francaise dé&leuroModulation| VIIASymposium 2024



o Io Do o

SCS & Iésion chirurgicale o

Patiente de 63 ans

Carcinome épidermoide
bronchique
Lobectomie droite +
radiothérapie
Douleurs neuropathiques T1I7
T étau
brulures
paresthésies
allodynie
froid douloureux
décharges électriques
Fond douloureux permanent
7/10

i 10 acces paroxystique /jour
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SCS & Iésion chirurgicale o

A Echec
I Qutenza
I TENS
I rTMS
i Toxine botulique
I LidocaindV
I Versatis
i Cymbalta
I Lyrica
I Neurontin
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SCS & envahissement tumor?

CASE REPORT

Open Access

Spinal cord stimulation alleviates @
intractable pain due to malignant pleural o
mesothelioma: a case report

Aiko Maeda'"®, Masatsugu Watanabe?, Chiaki Saigano®, Shoko Nakayama' and Ken Yamaura®
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Spinal Cord Stimulation in the Treatment of

Cancer Pain: A Retrospective Review
Jason E. Crowther, MD, PhD' ©; Grant H. Chen, MD?; Aron Legler, MD?;

Amitabh Gulati, MD®

Table 3. SCS Trial Success Rate and Implantation Rate.

Patient characteristic related to
cancer pain syndrome

Cancer dependent
Cancer related
Treatment related

Cancer independent

n

51
26
25
22

Trial success rate

0.73
0.69
0.76
0.77

Implant rate

0.59
0.54
0.64
0.68

77 patients identified with SCS implants l

4 patientsexcluded as

having no cancer
diagnosis

I 73 patientsincluded in study

Cancer Dependent

Cancer Independent

51 patients had pain related
to their cancer diagnosis

Cancer Related

26 patients had pain directly
related to their cancer

Treatment Related

25 patients had pain related
to cancer treatment

7 chemoneurotoxicity I

5 complex regional
pain syndrome

13 post-surgical pain I

22 patients had pain unrelated
to their cancer diagnosis

—{ 9 mechanical back pain l

12 failed back surgery
syndrome

! 1 postherpetic




Trusted evidence.
Informed decisions.
Better health.

Cochrane
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Cochrane Database of Systematic Reviews

[Intervention Review]

Spinal cord stimulation for cancer-related pain in adults

Lihua Pengl, Su Minl, Zhou Zejun!, Ke Wei2, Michael | Bennett3
1The Department of Anaesthesia and Pain Medicine, The First Affiliated Hospital, Chongging Medical University, Chongging, China.
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Implications for research

General

Future research should focus on the implantation of SCS in
patients with cancer-related pain atan early stage, and randomised
controlled trials with larger samples are urgently needed to
quantify the benefits and harms of this procedure, especially life-
quality improvement and adverse events.

Design

Large, parallel randomised controlled trials, with at least 200
participants per arm, comparing spinal cord stimulation with other
analgesic methods are urgently needed.

Measurement (endpoints)

Short-term and long-term analgesic efficacy and adverse events
should be evaluated in future studies.

Other

Economic analysis of spinal cord stimulation for pain management
in cancer patient could also be carried out in further research.




To o o Io Io Do Do

Eléments a considérer &

Quels patients implanter ?
i Neuropathie postchimiothérapie
i Sequelles de thoracotomies
i Plexopathie postradiothérapie
i Envahissement tumoral direct)
Place relative de la PIT/ stimulation médullaire

Di fficultpbp deaccYs pour ces patients au C
charge par les algologues en cancérologies (surtout si en rémission)

La SCS doitlle se limiter aux patients en rémission

Patients fragiles, dénutrits

Nbcessitb dei nEARMaonmpaibilité? Pquent e

Problématique des chimios

Sbl ection psycho est elle | a mBme que pou
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Commission Neuromodulation SFE%

A Réunion de la commission de Neuromodulation et de la Commission Douleur de Cancer
pour cette thématique

A Groupe de travail de 12 :
T Anesthésistes

I Algologues

I Neurochirurgiens
T Oncologues

T Psychologues

i Infirmiére Douleur
I Radiothérapeut

A e réunion 26/1/24
A Présentation a la SFETD novembre 2024

T Parcours de soins
I Recommandations
I SpPlection des patientsg
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PHRC CHEMOSTIM ©

1 mois 3 mois 6 mois

SCS+ beshedicaltreatment

Inclusion Randomisation
A EN

A Qualité de Vie
A Anxiété /dépression
A Sommeil

A EMG +sudoscan

bestmedicaltreatment
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A InclusionCriteria m

PHRC CHEMOSTIM I Adult patients 18 years of age who have been clinically

A Etude prospective randomisée diagnosedwith chronicCIPNor morethan 1 year
P P Averagepain intensity x5/ 10-VASIn the lower extremitiesat

multicentrique enroliment

A 10 centres i Failed conventional medication managementwith at least
two neuropathicpainmedications

i Have electrophysiological evidence of length-dependent

A 80 patients peripheralneuropathy
Havestableneurologicalstatus

Beon astableanalgesiaegimen
Beanappropriatecandidatefor SCS

Be able to read and understand Frenchwritten
guestionnairesand signaninformed consentform

A SCS vs bertedicaltreatment i Bewilling and capableof givinginformed consent
i Bewilling and able to complete study-related requirements,
proceduresandvisits

i Beaffiliated to the FrenchsocialHealthsecurityregimen

A 6 mois de suivi
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Neurological Function

Large Fibers -am-am-am- Small Fibers é
Thermography
Nerve Conduction Study (Sensory Nerves) Electromyography (EMG)
- - Mean Feet Temperature
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Result: A progressive recovery in large sensory nerves (i.e. amplitude Result: A distal-to-proximal pattern of affection was obtained at O e
and velocity) is seen in both upper and lower limbs. baseline. At last follow=up, EMG recordings showed a gradual . .
) EPe ° e ¢ Result: Positive trends toward recovery were seen in

In motor nerves, this trend is not observed. Whether this is due to 'eduction in severity and normalization in some subjects. some subjects at long-erm (6-to-12 mo), but group

slower recovery, lack of effect, or muscle dysfunction is still unknown. results are still inconclusive.
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