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DOULOUREUSE

« La neuropathie douloureuse concerne environ
20% des diabétiques de type 2 et 5% des diabétiques de type 1.

O Elle doit étre systématiquement cherchée par l'interrogatoire car les
m patients n’en parlent pas spontanément.
[...] Le questionnaire DN4 est un outil diagnostique simple et
validé
)

I | — | Hartemann et al. Groupe International de travail sur le Pied Diabétique (IWGDF) Jiabetes Metab.
—1 2011

UC202408195FF | Soulager la douleur chronique d'origine diabétique | Réservé aux
professionnels de santé

ABETIQUE

NDD

PNDD - fibres de petits calibres non
myélinisées, Af} et Aa

Brulires, décharges , coup de couteau,
paresthesies, picotement

Dépense de soins > 7500 euros/an pour une
PNDD / PN non douloureuse

Chen et al.; Journal of Diabetes Science and Technology 2022, Vol. 16(3) 282-288

()




TRAITEM! ERE

NTS

1¢¢ligne
’ Emplatres de Lidocaine : Gabapentine
‘0 . (neurotin)
TENS . Antidépresseurs
% . (IRSN*, ATC*¥)
2°m¢ligne
0’ Patch de capsaicine . Prégabaline
‘ . (lyrica)
° Tramadol
Toxine botulique A .
* Combinaison
\'4

Colonne de droite : toute douleur neuropathique, périphérique ou centrale, focale ou diffuse

Recommandations 2020 de la Société Francaise d’Etude et Traitements de la Douleur (SFETD)

Im

En cas d’échec des traitements de 1¢re et 2éme
ligne, | douleur de PND est considérée comme
réfractaire.

Dans le cas de douleurs de PND réfractaires
depuis au moins un an, la SFETD et la Haute
Autorité de Santé recommandent le recours a la
neurostimulation médullaire.

Moisset et al. Pharmacological and non-
pharmacological treatments for neuropathic pain:
Systematic review and French recommendations.
Rev Neurol. 2020

TENS : Stimulation électrique transcutanée | *IRSN :
Inhibiteur de recaptage de la sérotonine et de la
noradrénaline (Duloxétine 60-120mg/j ou Venlafaxine

150-225mg/j)
@

** ATC : Antidépresseur Tricyclique



PRINCIPE DE LA SCP

= Stimulation électrique chronique des cordons
dorsaux via une électrode épidurale postérieure

= visant a renforcer les contrdles physiologiques
inhibiteurs de la douleur

= Neuromodulation, réversible non destructrice

= Induction de paresthésies perceptibles dans la zone
douloureuse

= Electrode placée au niveau du segment médullaire
situé a la limite supérieure du territoire douloureux

= Nécessite la préservation au moins partielle des
fibres des cordons dorsaux

= Sélection des patients en équipe pluridisciplinaire +
validation en RCP douleur/neuromodulation

efficace inefficace

I. Section en amont du GG

1. Section compléte entre GG et moelle
111. Lésion radiculaire partielle

V. Section radiculaire compléte

efficace inefficace
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RECOMM

= « La CNEDIMTS considere que les systemes implantables de
neurostimulation médullaire ont une place dans la prise en charge
des douleurs chroniques ayant les caractéristiques suivantes :

= douleur chronique d’origine neuropathique, aprés échec des
alternatives thérapeutiques, secondaire a:

= un syndrome douloureux chronigue radiculaire ou tronculaire
d’origine diabétique, zosterienne, traumatique ou chirurgicale
persistant depuis au moins 1 an ;

= un syndrome douloureux regional complexe de type | ou Il
persistant depuis au moins 6 mois.

= Le plus souvent : FBSS et SDRC

= Les douleurs de la polyneuropathie diabétigue rentrent
parfaitement dans ce cadre

= La SCP est donc validée et remboursée dans cette indication

INDATIONS HAS 2014

HAS

Evaluation des systéemes de
neurostimulation médullaire Implantables

Ranpoort & &vahutlan

Corte-cin vabbamsion jer b THRITHNTE Smvada 3064
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1stline

Neuropathic pain

Focal peripheral NP

Lidocaine plasters (1-3 plasters, 12h/d)
TENS (= 30 minutes/d)

1
Other peripheral or central NP

|

SNRIs (Duloxetine (60-120mg/d) or Venlafaxine
(150-225mg/d))
Gabapentin (1200-3600mg/d)
Tricyclic antidepressants (25-150mg/d)

2" Jine

3" line

Capsaicin 8% patch (1-4 patches/ 3
months)
Botulinum toxin A (50-300 units/ 3 months)

or >
*

Pregabalin (150-600mg/d)
Tramadol (100-400mg/d)
Combination therapy (antidepressants +
gabapentinoids)

Spinal cord stimulation ()
Strong opioids aToTTE=Er=rrto

1 (>5Hz, >1200pulses/session)
BSS and diabetic neuropathic pain)
pination (in absence of alternative, <150MME/day, after
risk of abuse evaluation)
_/

Psychotherapy

Pharmacological and non-pharmacological treatments for neuropathic pain: systematic review
and French recommendations. X Moisset et al. Rev Neurol 2020
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~3.6 millions

de frangais sont traités pour un diabéte en 2021

1 /4 ;:1:9“ patients

St
P
(= 18

souffrent de douleurs s

1 /3 des patients

P . w

o] PND severe

{m=80.000) sont réfractaires aux traitements
da 14=et 2™ ligness"a

< 20 patients traités pour PND en France chaque
année

beaucoup des médecins qui prennent en charge les
douleurs de la PND ne connaissent pas (bien) la
stimulation médullaire

ceux qui connaissent la stimulation médullaire ne
connaissent pas forcément ses résultats dans les
douleurs de la PND

beaucoup de ceux qui pratiquent la stimulation
médullaire ne connaissent pas bien la PND

et ne prennent pas en charge de patients PDN

23/05/2024 @




PROCEDUE

= Stimulation cordonnale postérieure
= percutanée

= sous AL / sédation

= Mini —invasif

= Phase de test de 7 jours
= validation de I'implantation définitive

23/05/2024 @




= 3RCT
= Séries rétrospectives

= Séries prospectives
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CRITE

de Vos 2014

D'INCLUSION /EX

Slangen 2014

Petersen 2021

Inclusion criteria:

PDN symptoms >12 months

refractory to all conventional

treatment
lower limb pain = 5/10

Inclusion criteria:

 PDN symptoms >12 months

* refractory to drugs
(guidelines)

* lower limb pain = 5/10

Inclusion criteria:

 PDN symptoms >12 months

* refractory to
gabapentinoids + one other
treatment

* lower limb pain = 5/10
* « medicaly suitable for

Exclusion criteria:

infection

pain related to
atherosclerotic lesions
upper limb pain > 2/10
anticoagulation

addiction, psychiatric issues

Exclusion criteria:

* HbAlc>10%

* upper limb pain > 3/10

* alcohol/drug abuse

* insufficient cooperation

* Dblood clotting disorder

e peripheral vascular disease
(bilat absence of distal
pulses)

 immune deficiency

» life expectancy <1 year

* local infection

ExcHr$idn criteria:

e HbAlc>10%

e BMI>45

e opioids > 120mg Morphin
eq

* upper limb pain > 3/10

23/05/2024 @



RESULTATS RCP (1)

SCS tonique + Trt Med / Trt Med seul

60 patients inclus dont 40 implantés

A 1 mois SCP
= réduction EVA 29%,

A 6 mois
= 25/40 réduction EVA > 50%
= 16/40 réduction EVA > 75%

Réduction de la description de la douleur échelle McGill

Ameélioration sommeil 40% des patients

Complications reliées au matériel
= repositionnement générateur 2

= migration électrode 1
* Infection test 1

de Vos, et al. Pain 2014
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RESULTAT

* SCS + BMT/ BMT seul

« 36 patients inclus dont 22 dans le groupe implanté

» SCS tonique

e évaluation a 6 mois:

e amélioré >50%
* amélioration EVA
* EQ-5D utility

e diminution des trt

SCS
n=22

59 %
3,1
0,25 - 0,50

32%

0%

Contrble
n=14

7%
0

0,33 2 0,33

EVA

Pair dayhime
|
[ ret
—

23/05/2024 @
Slangen, et al. Diabetes Care 2014



Meaan lower imb pain VAS scores over time

10+
N - = B
% - * + e —F
£ .
10 kHz stimulation vs CMM 2 | 10-kHz S5 nluscMHI
216 patients randomisés, g

Basaline Imo £ mo

évaluation apres 6 mois

m Mean EQ-5D-5L VAS overall and index scores

— Overall health VAS score $iie Index score
amélioration significative dans le groupe SCS N B 10-K¢2 5C5 plus CHM
% 60- § 0.6 y'i/:
e EVA: 7,6 21,7 (SCS)vs 7 =2 6,9 (CMM) 2 7 cun
T @ 0.4
* QoL i g
. . . e = = h C i 0.24
° Satl SfaCtI on pa.tl e nt @ Participant satisfaction with treatment at & mo 20
100 — - | 0 . . :
| ! i . 10-kHZ SCS |:|Eu5 CNIM lBaseline & mo | | Baseline &mo | Baseline Imo & mo
a0 MM 10-kHz 5CS plus CMM
=
E_ 60
$ a0 Petersen, et al. JAMA Neurol 2021
204
) 23/05/2024 @
Very satisfied Satisfied Not sure Dissatisfied Very dissatisfied



Reference: Controd (TAM)
High-frequency SCS5

LAd=uLr WD al L s

Low-fraquancy 5C5 —_—
Reference; Low-frequancy SCS
High-frequency SC8 ——r—

Mean
Difference (5% C1)

1810 {12.58, 23.62)
T2 (2226, 20.18)

6,89 (=3.63, 17.40)

LA™ utlt 1
Treatment

Comparacn

Referance, Controd (CMET)
High-frequency S5C5
Low-froquency S5C5

Reterence; Low-froquency SCS

—_— 0.7 (092, 0213

+ 0.16 {0.02. 0.30}

High-frequency SCS

0,01 (-0.14,0.15)

T T
-2 A ]
Refarence betfer

Fixed offects model, /= 68.6%, T9=95.7

T T T

1] 20 3

Reference worse

40

T T
42 01 1]
Refarénce batier

Fired offects model, 17 = 0%, 19=0

T T T
0.1 02 03
Rafefence woise

Figure 3—Direct treatment comparisons of LF- and HF-5CS vs. CMM and indirect treatment comparison of LF- vs, HF-5CS at & months for pain intensity
(0=10 scale} (4), at least 50% pain reduction (0=-100% scale) (B8], EQ-50 VAS scale (0-100 scale) (C), and EQ-5D utility index (0—1.00 scale) (D).

Duarte et al.; Diabetes Care Volume 45, October 2022
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IMPACT SUR LA

Health-Related Quality of Life

085
O os - T
2 [ !
[T
& 0
g 070 -
@
T uss L Crossover
(T9] A& w5
r_!,l 0eE0 =
u’.:: | | —— 10 kHz SCS + CMM
05—
E ——CMM
0E0 4 i + i t
i & 12 18 24

Duration (months)

Fig. 3. SENZA-PDN change in EQ-5D index score over 24-months follow up in 5C5 and control PDN patients.

RLITE DE

VIE

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

Slangen (2014) » 0.17 (-0.04, 0.38)
SENZA-PDN (2021) 0.17 (0.12, 0.21)

—
Overall (l-squared = 0,0%, p = 0.B87) <E> 0.17 (0.13, 0.21)

T
-1 0 14 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) 110826
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cMP
N=20

505
N =40

IMPACT

Mobility

Self-Care

Usual Activities

Pain f Discomfart

Anxiety / Depression

0%  10% 20%

S0%  BO%  TO%  B0%  90% 100%

Mability

Self-Care

Usual Activities

Pain / Dizcomfort
Anxiety / Depression

08 10% 20%

@ No problem [0 Some problem 8 Severe problem

Between group comparison

&

0%  60%

i-l-
I ==

20

L]

-]

SUR LA QUALITE DE VIE

Six months

cMp Mobility

NE

N =18 Self-Care

NS

Usual Activities

Pain f Discomfort

L

N5

Anxiety / Depression

WS

0% 10% 20% 30% 40% 50% G6O0%

Tow  80%  S0% 100%

SCS Mobility | e
N =38 Self-Care ] K NS
Usual Activities - “woons

Pain / Discomfort - s Ann

Anxiety / Depression

0% 10% 20% 30% 40% SO% OO% 70% BO0% OS0% 100%

B No problem [ 5ome problem @ Severe problem

Within group SC5 or CMP comparison

M p30.0S
. p<0.05
 penol
== p=0.001

Duarte et al.; Qual Life Res (2016) 25:1771-1777

Between group comparison

p0.05

AAA p 0001
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LIEUX

Ce qui est amélioré:

I'intensité des douleurs diurnes et nocturnes

leur impact fonctionnel et émotionnel

leur impact sur la qualité de vie

Ce gui n'est pas ameélioré

- [|'évolution de la polyneuropathie

- les déficits neurologiques

- I'équilibre du diabete (HbAlc)

- [|'altération de la qualité de vie qui n’est pas en rapport avec les douleurs

23/05/2024 @



RESULTAT

S A

LONG TERM

= 48 patients PDN suivis a 5 ans apres SCS

= 80% des patients continuent a utiliser la stimulation
= 55% des patients encore stimulés sont améliorés > 50%

= NRS baseline moyen: 6,7

= ] an:
= 3 ans:
= 5 ans:

3,8
3,8
4,3

>

Proportion of patients with implanted SCS

0,01

Five year SCS treatment survival

1,0

0,8

0,6

0,24

=1 5urvival Funcfion

‘I—l—l_l_'j _'_CEI'ISDFE‘U
M i
L T

Time in months

van Beek et al, Diabetes Care 2018
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Meuromodutabion: Technology at the Meural Interface

Beceived: August 30, 2022 Aesined: Movemnber 5, 2022 Nocepted: Docembae 3 2022

Long-Term Evaluation of Spinal Cord
Stimulation in Patients With Painful Diabetic
Polyneuropathy: An Eight-to-Ten-Year
Prospective Cohort Study

Xander Zuidema, MD''%; Elke van Daal, MSc' ; Iris van Geel, MSc';
Thomas J. de Geus, MSc'”; Sander M.J. van Kuijk, PhD";

Bastiaan E. de Galan, MD, PhD>*’; Nelleke de Meij, PhD’;

Jan Van Zundert, MD, PhD'"*
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SCP EFFET PREVE

= PND
= douleur

= perte de la sensibilité
douloureuse

= surface plantaire
= X2 risque ulcération
= X3 risque d’amputation

= Mortalité 5 ans diabétique
amputé 5 ans

.-\
£
8

s
4]

Average Number of Responses
o =

[=]

NTIE ?

Monofilament Average Responses

BL

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

fournal of Dhiahetes Schence and
=7

Artiche route guideliner

el aurali-penmiio
i m L LR Rl L R b R L i
|eurnais magepub comhomeddst

S Sage

Charles E, Argoff, MD', David G. Armstrong, DPM, MD, PhDY ),
Zachary B. Kagan, PhD* ', Michael ). Jaasma, PhD’, Manish
Bharara, PhD?, Kerry Bradley, MS’, David L. Caraway, MD, PhD’,
and Erika A. Petersen, MD"* for Investigators

wan

16.2

3M

——

CMM Sensate
[ ——

-_‘_'___-—w-—u
10 kHz Sensate

15.6
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—
-
et

Average Number of Responses

_Monofilament Average Responses
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o

10 kHz Insensaie
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@, ADA Risk Classification
= |+10kHz f
.g +CMM
260" 1
o
i \ t—.E'J.F“. ; Jr‘JfJ.ﬁ'.
§ a0l 40.2% 0%
a -
(%) 2% o iy
B 0| 21-1% === |
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= < Vo.B3
|
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|
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Paws Medicie, JUSTH, J0ZE 533540
it doi-oeg b MG pan prad D95
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

Jeffray Chen (3, MD, MHS*", Katie Frizzi, MAS?, Shawn Zardouz, MD’,

Rosa Province-Azalde 1, MS?, Tim Furnish @ MD', Mark Wallace (3, MD’,

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

'Departmant of Anesthesiolagy, Center far Pain Medicine, Uneversity of California San Diego, La Jofia, CA, United Siates

"Daparmant of Pathatoqy, Unvessity of Cabloria San Deiga, La Jolla, CA, United Srates
*Nevro Corp, Radwood City, CA, United States

*Corrpspandng auraare Deparment of Anasbetsotogy, Center for Fam Madicane, Ushersmy of Caiforma Sen Drega, 5300 Campus Foen O, MC 7657, Lb Joda,
CA SN, USA Emall JicO2bBucsd edy

Abstract

Objective: Spnal cord Simulaton m 10 kH: bhas peowvidod effectieg pmn moba! pod imecoved functon in peinkhd diabenc porighonl neueopathy
s sivdy mms 10 confiom the clinical ocomes for 10HHz spinal cord stinndaton teatmant of painful oebatic perpheral newooathy end
Bl (b T o abjectiir guarttatsss meas s of nane pathelogy and function

Mathods:: This tingie-acadomis coniy, mospocing, oporstal, ctsohvations Study eaamined the pain el suocess of 104&Hz spnal coid
BUMLAETON i pAtEms - T yess of age with disbetic peniohacal neurcpatty, Fatrems uidsnwa sion biopsies 1 rmedsund inta-epidormal neove Tibed
densites and comeal confoc micrascopy Itessmments bedor implantaton: and at the 3- 6, and 12-mon Iofiowue visits. Nurmancal rsting scels
for pairs, visual imadog ook, neurcpEtiey pean scahl, Short Formi38, nnd Newopan (peh pock and manofilsmont) assossmenis wirs also conductnd
Resubta: Eyghl patients mt tha ciltena and wend anmSad in tha Sudy. A suceesshl trial was acheeed In 7 sulyects, and 6 complated 1ha study
Signdfcant pain reded (P 00 whs achesved b al follow-up visits. Negrelogical sssasempnits showed meduced nembers of "absent” resconses
and mcreasng “homal” nespongas from baseing 18 moiths Bodh proximal and distal inta-epdarms? norva fdar densdes wane highar, af
12 otk than &1 asedna [Fo 01 Confocal smeroscogy measufarmants showed @ Sleady morsate m nive demsity fom basshne (1BE B%
increase at 12 months) P = 03

Concluslons: Wa chserved pain mbad and imorowvomonts in sanscsy funcion sfiod shimolation: that som aconmparsat by inoreases m
lawee-bmi imre-epiddmnal nenen fibar donainy snd cormal perve datsay. Further evaanon with & bimded and controfisd ahady & needed
confirm the preliminary findings in this study,

Kepwnrdic 10-kHz spinad cord sSsailatinn paindyl dSabetic periphenal nesrapathy; sere liies donsity

A 3 mois densité nerveuse augmentée de 113%

Sécrétion de facteurs de croissance

by

# -1 (1] il

Foltowam Santh

Figure 4. Répresentative image of nerve fibers crassing the dermal-epidermal imerface In the siin of & study subject left) and mésn percentage increase
trom baseding in [ENF dersity measurements (nghtl. 4t 3monihs, the avempe nerve density was . 113.9% of the basaline valus (3 13.9% increase)], which
wias not 8 statisncaly senificant change over baseling (P - 421 However, the increase became significant at 6 months, when the avermge ratio to
baseling was 147% 185% Cl: 108%-2015, P~ .024), and it increased funther at 12 months o 179% 196% Cl 129%-247%; F = 002}, Cl - confidence
interval: [ENF = intra-epedermal nerve fiber: IENFD = IENF dengity.
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e ;,f f’ﬁ * Reduction significative du
4 risque d’amputation
TABLE 2. Comparison of Amputations in the 5CS5 and TDC Groups
6-Month follow-up 12-Manth follow-up
Type SCS group (n = B4) TDC group (n =86) OR (95% Cl) SCSgroup(n=78) TDC group (n =63} OR (95% CI)
Minor amputation, n (%) 5 (5.95%) 7 (8.14%) 0.71 (022-2.35) 7 18.97%) 10 (5.87%) 052 (0.19-1.46)
Major amputation, n (%) 4 (4.76%) 11 (12.79%) 034 (010112} & (7.69%) 24 (38.10%) 0.3 (0.05-0.38) Zhou et al.- Neurosurgery 2024
Total amputation, n (%) 9 (110.71%) 18 (20.93%) 045 (0.19-1.08) 13 (16.67%) 34 (53.97%) 0.7 (0.08-0.37)
OR, odds ratio; 5C5, spinal cord stimulation; TDC, traditional debeidement care. 23/05/2024
OR > 1 indicates that 5C5 is a risk measure for amputation compared with TDC: OR = 1 indicates that there is no difference between 5C5 and TDC in their effect on amputation: and

OR «< 1 indlcates that 5C5 is a protective measure for amputation compared with TDC



dinbetesresenrchandelinicalpractloe20612023) 110763

Contents lists available at Sciencellivec Table 2
Proposed Patient Eligibility Criteria for Spinal Cord Stimulation in Painful
; Diabetes Research and Clinical Practice Diabetic Neuropathy
1 Eligibility Criteria
E1LSEVIER journal- homapage: www. joum il slieviencomididbetespossandh-and olinical practics

1. Clinically diagnosed diabetes with PDN of the lower limbs; and a) are sympromatic
despite conservative thermpy for a minimuam of 12 months; b) have tried pregabalin
OR gabapentin administered at an adequare dose and for an appropriate duration;
e} have wied at least one other class of second-step medication; d) have been on a

Where does spinal cord stimulation fit into the international guidelines for SRIE 0 e o igeaik ne Ms i TR o 0 A
3 : . - 2. Persistently high pain levels over time {average pain intensity of at least 5 out of 10
refractory painful diabetic neuropathy? a consensus statement cm on the VAS), based on regular, documented assessnients.
3. Assessed as by a psvehologlst as fir for SC5 intervention.
AJM. Boulton™ |, T.S. Jensen ", T. Luecke ', E.A. Petersen ', R. Pop-Busui ", R.S. Taylor ', Ineligibility Criteria

1. Hemoglobin Alc (HbAle) =109

2. Body mass index =45 Jg/m®

3. Life expectancy <1 year

4. Prescribed use of anticoagulation or antiplatelet medication (due 1o increased risk
of epidural bleeding or bleeding from surgieal site)

5. Progressive neurological diseaze such as multiple sclerasis, chronic inflammatory
demyvelinating polvnewropathy, rapidly progressive arachnoiditis, brain or spinal
cord tumer, central deafferentation syndrome, complex regional pain syndrome,
acure hemiating disc, severe spinal stenosis, and brachial plexus injury

6. Conditions presenting excess risk, including a coagulation disorder, bleeding
diathesis, platelet dysfunction. low platelet count, severely diminished funcrional
capacity due to underlving cardiac/pulmonary disease, symptomatic

1 1 . Cﬂﬂﬂl“ﬁiﬂﬂ uncontrolled hypertension, progressive peripheral vascular disease, or
uncontrolled diabetes

7. Presence of a merastatic malignant neoplasm or untreated local mallgnant

S. Tesfaye”, L. Vileikyte ", D. Ziegler"

. neaplasm
Glubally, thE use Uf Uplﬂldﬂ Shﬂuld I'EI'E].}’ be TECDmmEﬂdEd fDl' re- 8, Significant spinal stenosis, objective evidence of epidural scarring, and/or any
fractﬂr}r, severe PDN' Based on iﬂcr,easing Clinical Et'lrldence! SCS, espe_ signs or symptoms of myelopathy bazed on MRI conducted within the past 12
months
cially HF-SCS, should be considered as a treatment for PDN not 9. History of surgery on the posterior elements (laminectomy, posterior fusion),
. . resulting in a compromised epidural space
TESPGHSIVE to ﬁrSt" or SECOHd'hHE nmnotherap}?,f’dual therapY' 10. Local infection at anticipated surgical entry site or active systemic infection

MRI, magnetic resonance imaging; PDN, peripheral diabetic neuropathy; 5C5,

spinal cord stimulation.
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Comment gérer les douleurs des MS ?
- oumettre I’électrode ? dorsale (MI) ou cervicale (MI + MS)
+ louZ2temps?

Les risques sont ils majorés chez les diabétiques ?
« deVos 2014: 1 infection / 40 implantés (2,5%)

« Petersen 2021: 3 infections / 90 implantés (3%)

- van Beek 2018: 2 infections / 48 (4%) mais 1 mort (HSD sur effraction
durale)

- mais qu’en est il hors étude ?

Quel stade de gravité ?
« quel est le seuil de gravité et comment 1’évaluer ?

- mal perforant ?
- artériopathie associée ?

Comment proposer la stimulation médullaire pour ces patients ?

Identify patients

Diabetes mellitus diagnosed
Diagnosed painful diabetic
neuropathy

Refractory vs. CMM

=5 VAS

HbA1c s10%

Medically suitable

Lueke; Diabetes Research and Clinical Practice 206 (2023) 110754
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{8 Traditional 3C5

“ l Linderoth et al. Neuromodulation 2017
b/ Burst
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Gray Matter

Dorsal Horn

Lateral Column Dorsal Root

Sans paresthésie

Inhibition directe Inhibition des fibres latérales Ventral Root
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Lateral Column

White Matter
P Anterior Columns

Contour” FAST
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Painful Peripheral Neuropathies of the Lower
Limbs and/or Lower Extremities Treated with
Spinal Cord Stimulation: A Systematic Review
with Narrative Synthesis

Adam R Burkey', Jeffrey Chen’, Charles E Argoff’, Deborah R Edgar®, Erika A Peterseni)’

{Anesis Spine and Pain Care, Renton, WA, USA; SUCSD Department of Anesthesiology Center for Pain. University of California San Diego Medical
Center, La Jolla, CA, USA; *"Department of Meurslogy, Albany Medical Center. Albany, MY, USA; *Commexus Led, Dunblane, Perthishire, UK:
*Drepartment of Meurosurgery, University of Arkansas for Medical Sciences, Uttle Rock, AR, USA

Correspondence: Ertka & Petersen, Departmaent of Meurosurgery, Unversity of Arkansas for Medical Sciences, 4300 W Markham 5t Shor 507, Licle
Rock, AR, 72205, USA, Tel +1-501-686-5270. Email eapetersen@uams.edu

Introduction: Pamful penpheral newropathy (PPN) s a debilitating condition with vaned etiofogies. Spinal cord stomulation (SCShis
increasingly used when conservative weatments fal to provide adequate pain reliel Few published reviews have examined SCS
outeomes in all forms of PPN

Methods: We conducted & systennatic review of SCS m PPN, The PubMed database was scarchred up to February Trh, 2022, for pesr-
reviewed studies of SCS that enrolled PPN patients with pain symptoms in their lower limbs and'or lower extremities, We assessed the
quality of randommzed controlled mal (RCTH evidence using the Cochrane risk of as wol Dax were abulated and presented
narratively,

Results: Twenty cligible studies documented SCS treatment in PPN patients, including [0 kHz SCS, taditional low-frequency SCS
(-505), dorsal root ganglion stimulation (DRGS), and burst SCS. In total, 451 patients received a permanent implant. (10 kHz SCS,
1267, LSOS, n=14T; DRGS, n=25; burst SCS, n=12) Approcimately 82% of implanted patients had panful diabetic nevrapathy
(PDONY Overall, we found climcally meaningful pain reliel (=302 with all 5CS modalities. Among the studies, RCTs supported the
use of HEHz SCS and 1-50% to treat PDN, with 10 kHz SCS providing a higher reduction m pam { T6%0) than 508 (38-55%), Pain

reliel with 10 kHz SC5 and DRGS m other PPN etiologies ranged from 42-81%. In addition, 66-71% of PDN patients and 38% of

nondiabetic PPN patients experienced neurological improveimient with 10 kHz 3OS,

Conclusten: Our review found climeally meamngful pam relicf m PPN patients after SCS treatment, RUT evidence supporied the use
of 10 kHz SCS and -5C5 in the diabetic neuropathy subpopulation, with more robust pain relief evident with 10 kHz SCS, Outcomes
in other PPN etiologics were alse promising for 10 kHz SCS. In addition, a majority of PDN. patients experivnced neurological
improvement with 10 kHz SCS, as did a notable subset of nondiabetic PPN patients.

Keywords: pamiul diabetic neuropathy, penpheral newropathy, spmal cord strmulanen. 10 Kz 5C5, diabetes. newropathic paon,
SYstematic review
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THGURE S
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CONCLUSION

= Stimulation médullaire = traitement symptomatique des douleurs neuropathiques
séveres
= PDN = indication couverte par ’'HAS 2014, validée et remboursée

= PDDN - efficace + persistance de I'effet au long cours
= Peu de risques

= Trop peu de patients traités

= Barriére au développement de 'indication
= (1) absence de diffusion de information

= (2) absence de filiére de soins

Challenge: Raising awareness and building referral
= (3) absence de recommandation sociétés savantes networks

= Nécessité de créer des filieres de soins (ces patients ne fréquentent pas forcement les
structures douleur chronique) avec les

= diabétologues,

= neurologues,

= algologues

= MG

= et association de patients

Lueke; Diabetes Research and Clinical Practice 206 (2023) 110754
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