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* 1. Anatomie des voies de la douleur

e 2. Théorie du « gate control » et application en neurochirurgie
* 3. Lésion médullaire et plexuelle: application en neurochirurgie
* 4. Thérapies intrathécales
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Neuroanatomie de |la douleur

* Les fibres C - amyélinisées, vitesse de conduction = 1m/s - sont
INEXCITABLES avec des impulsions de durée inférieure a 200 ps

* Les fibres AS — myélinisées, faible diametre, conduction = 20m/s - sont
INEXCITABLES aux stimulations d’une durée de moins de 10 pus

* Les fibres AB RESTENT EXCITABLES avec des impulsions de seulement 2 ps

« = 2 types de douleur:
* Lente, lancinante, diffuse
e Rapide, bien localisée, réflexe de retrait
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ANATOMIE

Réponse du nerf au genou
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ANATOMIE
Neuropathies sensitives des petites fibres :
intérét des potentiels évoqués laser

Small fiber sensory neuropathies: Contribution of laser evoked potentials

C. Créac’h®*®, P. Convers®?, F. Robert?, J.-C. Antoine %, J.-P. Camdessanche **

* Service de neurologie, CHU Saint Etienne, hdpital Nord, 42055 Saint Etienne, France
" Inserm U879, UCE Lyon 1, UJM, Saint-Etienne, France
“Inserm U842, UCB Lyon 1, UJM, Saint Etienne, France

Potentiels évoqués laser recueillis au cortex

Réponse musculaire du sujet permettant d’évaluersa
capacité a ressentir la chaleur du laser
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Controle segmentaire - Gate control

GATE CONTROL SYSTEM

ACTION
SYSTEM

M \ " | ] \ 1 1 .
Figure 1) A schematic illustration of the gate control !hcn‘.-'_'-: of pain pro-
]

1 j 1 wrFr 17T i 1 B ] & ] .
Melzack and Wall (1), demonstrating how the gating mechanism

| 11 1 ] P |

i dorsal horm modulates transmission of nerve impulses from
“hanism 1s

g ] ] 17 —_—
i Lo sPmal cord IransmiIssio cells. The matimy

affected by the relative activity in large- and small-diameter fibres, with the
former inhibiting transmission (closing the gate) and the latter facilitating
transmission (opening the gate) . Notably, the spinal gating mechanism is also
modulated by descending nerve impulses from the brain. The authors pro-
posed that the spinal transmission cells activate [
compni regions that une

- - | '1| e H e S B .,I__. P I swr. ]l [ |
of pam. Reproduced with permission from Melzack and Wall (1)

s characteri:

 Melzack and Wall, 1965
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Gate control

* Melzack et Wall ont proposé qu’une « station de transmission dans la
moelle épiniere influence l'influx nerveux vers le cerveau. lls ont
appelé cette station de transmission « gate ». Pensez-y comme un
portail que vous pouvez ouvrir ou fermer pour accéder a votre jardin.
La porte peut étre ouverte ou fermée de plusieurs facons. Le cerveau
peut envoyer des messages électriques le long des tractus pour
fermer le portail et bloguer ou réduire l'influx vers le cerveau, ou
envoyer des messages qui font exactement le contraire.



Published in final edited form as:
Science. 2015 October 30; 350(6260): 550-554. doi:10.1126/science.aac8653.

Gate control of mechanical itch by a subpopulation of spinal
cord interneurons

Steeve Bourane'”, Bo Duan?’, Stephanie C. Koch', Antoine Dalet', Olivier Britz', Lidia
Garcia-Campmany', Euiseok Kim3, Longzhen Cheng?#, Anirvan Ghosh?®, Qiufu Ma2#, and
Martyn Goulding'#

'Molecular Neurcbiclogy Laboratory, The Salk Institute for Biological Studies, 10010 North Torrey
Fines Road. La Jolla, CA 92037, USA

Control NPY::Cre IN-ablated

NPY::Cre;: R265tdTomato | 304 piated
....--.A..:u-n 20 o
Q -
2 Q
3 104
oL
Lyl LAY
80~
E o 604 .
o £ 2 o
g — 1
%’ &D _ 40+
q -
= 3
: 8 204

Lvn L




STIMULATION
MEDULLAIRE

Le controle central de la douleur

Central pain control ~

W’ Bernard Calvino *, Rose Marie Grilo

A5-C

Laboratoire de newrobiplogie, CNRS UMR 7637, ESPCT, 10, rie Vauguelin, 75231
Recu le 20 sepiembre 2004 ; accepté le 10 novembre 2004

Disponihle sur internet le 19 avril 2005
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Gate control

e Rble inhibiteur des fibres de gros diametre (tactiles) sur les fibres de
petit diametre (nociceptives) au niveau des cellules convergentes
(couche 5) via I'interneurone inhibiteur (SG) situé dans les couches 2
et 3.
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Pour conclure

* 'activation des fibres de la sensibilité tactile Aa, B, en augmentant
I"activité des interneurones inhibiteurs, fermerait la « gate » et
bloquerait la transmission de I'information nociceptive vers les
structures supra-spinales ;

* alors que l'activation des fibres nociceptives Ad et C, en inhibant
I"activité des interneurones inhibiteurs, ouvrirait la « gate » et
favoriserait la transmission de I'information nociceptive vers les

structures supra-spinales.
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Stimulation médullaire

* Objectifs :

e Soulager la douleur tout en réduisant la consommation de
meédicaments et le besoin en ressources de soins de santé

 Améliorer la qualité de vie et augmenter la capacité d'accomplir des
actes de la vie quotidienne

 Améliorer les symptomes de la dépression tout en soulageant la
douleur
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Stimulation médullaire

* Avantages

* Procédure réversible
* Minimalement invasive
* Peut étre ajustée et programmeée
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Stimulation médullaire

* Indications:

* Toute douleur neuropathique avérée

* Sans anomalie de |a voie cordonale postérieure

* Chez un patient prét psychologiqguement pour cette PEC

* En échec thérapeutique de ttt précédemment bien conduits

 Failed back surgery syndrome

 Complex regional pain syndrome (CRPS) | and |l
* Douleur neuropathique périphérique

e Syndrome du membre fantbme (amputé)

* Névralgie post-herpétique
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Stimulation médullaire

Limited
laminectomy T1-T2

* Techniques chirurgicales o it
* open

prevent lead migration

* Per-cutané

Extension

Percutaneous extension

in subcutaneous tunnel

«—— Percutaneous extension
exit site

IPG sutured to muscle
fascia in subcost al pocket
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:.-J-'JJ\,/JUL}-\-IJOJ\J Pain Physician 2016; 19:E33-E54 » ISSN 2150-1149
J\./JEDULI_J—\J}&E l Systematic Review

IL Effectiveness of Spinal Cord Stimulation in
Chronic Spinal Pain: A Systematic Review

t I u a t | O e u a I re Jay Grider, DO, PhD', Laxmaiah Manchikanti, MD?, Alexios Carayannopoulos, DO, MPH?,

Manohar Lal Sharma, MD, FRCA, FFPMRCA®, Carl C. Baleg, MD®, Michael E. Harned, MD®
Vahid Grami, MD, MPH’, Rafael Justiz, MD*, Kent Nouri, MD® Salim M. Hayek, MD, PhD",
Ricardo Vallejo, MD, PhD", and Paul J. Christo, MD"™

* Résultats

Table 4. Results of published studies of effectiveness of spinal cord stimulation in failed back surgery syndrome.

Pain Relief Results

\ Study Methodolozical .
Study - = Patients ]
. Short-term | Long-term

= 12 maos. > 12 mos.

Characteristics | Quality Scoring <12 mo > 12 mo
- = 12 maos. 2 mos.

Kapural et al Cochrane:8/12 5C5 =81
(38,39) IPM-QRB: 34/48 HF10 =90

Morth et al Cochrane: 7/12 5C5=129
(13) [PM-QRB: 31/48 Reoperation = 31

Total = 100
:::":-I:":-I = 43 ]_ﬂ‘kh V5. qﬂlh"ﬂ 18%, ve_ 485,
SCS=52
) - = M: al = 40

Schultz et al Cochrane: 7/12 anua

RA, AC . Adaptive = 36
(77) [PM-QRB: 20/48 e
Total = 76

55% ws. 80% | 55% vs. 80% P P

2% vs. 10% | 52% ws. 10%

Kumar et al Cochrane: 9f12
(18.86) IPM-QRB: 32/48

Perruchoud et Cochrane: 7/12 Total = 33 . .
al (78) RA, AC IPM-QRB: 23/48 | Sham vs HFSCS = 20 N NA N NA

. . Cochrane: 9/12
chu et al (7 ALAC ) 2 * (burst) M ] f
Schu et al (79) RA, AC [PM-QRB: 24/48 0 F (burst) A L NA

BA = randomized; AC = Active-control; 5C5 = spinal cord stimulation; CMM = conventional medical management; vs = versus; P = positive; N =
negative; NA = Not applicable; U = undetermined; HF10 = 10 kHz high frequency therapy; HFSCS = high frequency spinal cord stimulation
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Stimulation médullaire - Résultats

Table 1 Selection of 5C35 literature with focus on back + lower limb pain studies

Study Year Design, cohort, sample Reported findings Comments
size, follow-up

Barolat 2001  Prospective, multicenter Tests SCS systems with paddle electrodes Groups pain relief of fair to excellent into one
et al*™® observational case series and RF somulator group
n=4| n=15% at | year
Follow-up: | year At 12 months, BE% of patients reported Three patients dropped from study at 6
Cohort: back and leg pain fair-excellent pain relief for leg pain months: two due to inadequate pain relief
(with predominant pain in following SC5 and one classified as technical fallure because

back) Ar |2 months, 68% of the patients reported power reguired to induce satistactory
fair-excellent pain relief for back pain paresthesia to control pain was inadeguate.

following SC5 This methodology skews the outcome da

Turner Prospective, controlled Tests 5C5 against UC and a Study among very specific cohort/patient
et aleasl cohort study miultidisciplinary PC subpopulation
SCS trial, n= 51; At 6 months, SCS patients had Workcover patients could only receive SCS if
multidisciplinary PC n=39; greater improvement in leg pain and function  they joined study
UC, n=68 but with concomint higher rates of opioid S5C5 = PC and UC (usual ca re)
Follow-up at 6, |12, and 24 use Baseline pain
mionths Ar | £ and 24 months, the groups did not Baseline Roland-Morris Disability
Cohort: workers differ in rates of clinically meaningful leg pain Duration of pain
compensation recipients with  of function or in work status Time in WC claim system

FBSS
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1 Douleur Neuropathique (DN)

DN périphérique localisée Autre DN périphérique ou centrale

| | l

Emplatres de lidocaine IRSNA (Duloxétine (60-120mg/) ou
(1-3 emplatres, 12h/)) Venlafaxine (150-225mg/))

TENS (= 30 minutes/)) Gabapentine (1200-3600mg/j)
: Antidepresseurs tricycliques(10-150mg/j) ;

Patchs de capsaicine 8% Prégabaline (150-600mg/))
(1-4 patchs/ 3 mois) Tramadol (100-400mg/j)
Toxine botulique A Association de traitements

(50-300 unites/ 3 mois) ‘ (antidépresseurs + gabapentinoides)

rTMS de M1 > 00 impulsions/séance)

2 timulation médulaire (FBSS et polyneuropathie diabétique

Opioides forts seuls ou en association (en l'absence
d'alternative, <150MME/jour, aprés évaluation du risque d'abus)

Psychothérapie

Fig. 1 Algorithme thérapeutique proposé pour la prise en charge de la douleur neuropathique de I"adulte. TENS : transcutaneous electri-
cal nerve stimulation ; IRSNA : antidépresseur inhibiteur de recapture de la sérotonine et de la noradrénaline ; rTMS : repetitive tran-

scramial magnetic stimulation

Douleur analg.
DOL 103 166/dea-2020-0113

RECOMMANDATIONS / RECOMMENDATIONS

Traitements pharmacologiques et non pharmacologiques de l1a douleur
neuropathique : une synthése des recommandations francaises

Pharmacological and Non-Pharmacological Treatment for Neuropathic Pain: Short Form French
Guidelines

X. Moisset - D. Bouhassira - J. Avez Couturier - H. Alchaar - 5. Conradi - M.-H. Delmotte - M. Lantéri-Minet
- J.-P. Lefaucheur - G. Mick - V. Piano - G. Pickering - E. Piquet - C. Regis - E. Salvat - N. Attal

© Lavoisier SAS 2020
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Check for updates

Gate Control
Ad and C fibers
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DREZotomie

* Objectifs :

* Interrompre préférentiellement les fibres nociceptives tout en
préservant dans une certaine mesure les structures inhibitrices de |la
corne dorsale

e Détruire les neurones anormaux a l'intérieur de la corne dorsale,
supposes étre responsables de |la douleur dite de désafférentation.



Corne dorsale
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Surg Radiol Anat 22: 81-88
O Springer-Verlag France 2000

Radiological anatomy

Radiologic anatomy of the spinal dorsal horn at the cervical level (anatomic-MRI
correlations)

P. Mertensl. M. Guenot4. M. Hermierz, A. Jouvet . P. Taurnut:,_ JL. meentz, M. Sindou® and J.P.

Carret!



Surg Radiol Anat 22: 81-88
O Springer-Verlag

Radiological anatomy

Radiologic anatomy of the spinal dorsal horn at the cervical level (anatomic-MRI
correlations)

P. Mertens!, M. Guenot*, M. Hermier?, A. Jouvet’, P. Tournut?, J.L. Froment?, M. Sindou* and J.P.

Carret!




Corentin Dauleac’*, Andrei Brinzeu™°, Inés Fenniri’~, Marc Sindou®, Patrick Mertens’




DREZotomie







DREZotomie
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DREZotomie

* Indications :

* lésions du plexus, notamment I'avulsion, au niveau brachial ou plus
rarement lombo-sacré.

* douleurs segmentaires apres lésions de la moelle épiniere ésurtout au
niveau du conus medullaris). douleurs résultant de lésions des nerfs
périphériques, mais uniguement lorsque les principales composantes sont
de type paroxystique et/ou allodynique, apres échec de la SCS.

* douleurs circonscrites dues a une lésion cancéreuse bien limitee
topographiquement, comme par exemple dans I'apex thoracique.
Syndrome de Pancoast-Tobias

* spasticité invalidante sévere, notamment associée a une a la douleur



DREZotomie

* Résultats

Table &
Clinical outcome evaluation by Sindou

Outcome Clinical characteristics and drug intake evaluation

rd =i F

Good - pain reduction of more than 75%
Fair - VAS < 3

Poor - no need of analgesic drugs

- pain reduction between 75% and 50%

- VAS <5

- residual need of moderate doses of analgesic drugs
- pain reduction lower than 50%

- VAS between 3 and 6 with paroxysms higher than &6
- need of high doses of analgesic drugs




Cancer pain -
Medium term
FU

Good Fair Poor

PLP medium
term FU

Cancer pain -
Long 1term
FU

Good Fair Poor

PLP long
term FU

GeodFair Peor

BPA medium
term FU

1 I
Good Far Pcor

PHN
medium
term FU

GoodFair Poor

1

PBA long term
FU

by
'
IH

Good Fair Poor

PHN long
term FU

otomie — résultats

SCI medium
term FU

Good Fair Poor

1

DREZ

SCl long term
FU

Goced Far Poor

Contents lists available at
Clinical Neurology and Neurosurgery

journal homepage:

Review Article

Long term results of Dorsal Root Entry Zone (DREZ) lesions for the
treatment of intractable pain: A systematic review of the literature on
1242 cases

Lorenzo Mongardi™ ™ , Jacopo Visani® ", Giorgio Mantovani “, Costanza Vitali ",
Luca Ricciardi °, Flavio Giordano, Michele Alessandro Cavallo ™", Giorgio Lofrese ,
Marcello D’andrea , Paul Roblot “, Pasquale De Bonis “*, Alba Scerrati

e Medium term < 3 ans

* Long term > 3 ans




Contents lists available at ScienceDirect

Clinical Neurology and Neurosurgery

DREZotomie

journal homepage: www . elsevier.com/locate/clineuro

Review Article

Long term results of Dorsal Root Entry Zone (DREZ) lesions for the
treatment of intractable pain: A systematic review of the literature on

R /
D EZ reSu tatS 1242Cﬂses
Lorenzo Mongardi™ " , Jacopo Visani sl Giorgio Mantovani ®, Costanza Vitali ”,

Luca Ricciardi %, Flavio Giordano “, Michele Alessandro Cavallo ™“, Giorgio Lofrese’,
Marcello D’andrea’, Paul Roblot?, Pasquale De Bonis ™, Alba Scerrati

Table 7
Clinical outcome for each indication,.

Surgical indication No. papers Mo. patients evaluated Good Outeome Fair Outcome Poor Outcome Dead lost during the follow up

Cancer Pain/post radiation 13 130 (10.19%) 08 (75.4%) 4 (3.1%) 24 (18.4%) 4 (3.1%)

Brachial plexus avulsion 25 717 (56,23%) 436 (60,80%) 150 (20,92%) 118 (16,45%) 13 (1.83%)
Spinal cord injury 15 301 (23,61%) 168 (55.8%) 35 (11.6%) 82 (27.3%) 16 (5.3%)
Phantom limb pain 8 49 (3,85%) 22 (44.9%) 14 (28.6%) 13 (26.5%)

Post herpetic neuralgia 9 78 (6.12%) 40 (51.2%) 14 (18%) 24 (30.8%)

Total 46 1275 764 217 261

Table 8
Medium (< 3 years) and long term (> 3 years) follow up outcome evaluation for single indication.

Medium term follow-up Long term follow-up

Indication Patients ood Fair Poor Patients Good Fair

Cancer pain 125 o7 (77.6%) 4 (3.2%) 24 (19.2%) 1 1 (100%) 0 0

PBA 274 162 (59.1%) 55 (20.1%) 57 439 280 (63,78%) 98 (22,32%) &1
(20.8%) (13,9%)
SCI 132 76 (57.6%) 20 36 153 92 (60.2%) 15 (9.8%) 46 (30%)
(15.1%) (27.3%)
PLP 32 16 6 (18.7%) 10 (31.3%) 17 6 (35.3%) 8 (47%) 3 (17.7%)
(50%)

PHN 39 20 (74.4%) 1 (2.6%) 0 (23%) 39 11 (28.2%) 13 (33.3%) 15 (38.5%)
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www.elsevier.com/locate/pain

Clinical note

/ Dorsal root entry zone lesioning for pain after brachial plexus avulsion: Results
— r e S l I a S with special emphasis on differential effects on the paroxysmal versus the
continuous components. A prospective study in a 29-patient consecutive series

Faycal Aichaoui®*, Patrick Mertens **, Marc Sindou?

* Department of N

ils de Lyon, Université Lyon 1, Lyon, France
“lnstitur National de n
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Patients (%)

Time (months) Time (months)

Pain was controled with or without any additional nonopioid drugs in 75-80%

Aichaoui et al. Pain, 2011.




Médications intrathécales

* Principe

* Distribuer les antalgiques au plus pres des récepteurs médullaires
pour :
* diminuer les doses des analgésiques administrés par voie systémique
(per os : 300mg =2 lv: 100mg - péridural : 10 mg =2 IT: 1mg)
» diminuer les effets secondaires liés aux traitements par voie systémique



Voie afférente Voie efférente
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Récepteurs p et 6: Morphiniques
Récepteurs a2 adrénergique : clonidine
GABA b : bacloféne
Canaux calciques : ziconotide

Au niveau post synaptique

Récepteurs p et 6: Morphiniques
Récepteurs a2 adrénergique : clonidine
NMDA : kétamine

Canaux sodiques : Anesthésiques
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Presynaptic Primary
Afferent Fiber

CJ" -
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Narrative review of intrathecal drug delivery (IDD): indications,
devices and potential complications

Michele Antonio
Antonio Ruggiero

Medications intrathecales s e

o I n d icat i o n s : Discogenic pain

Spinal stenosks

e Avant tout : validation en RCP +++

Failed back sungery syndrome

* Douleurs nociceptives de cancer (EdV >

Visceral

3 m O i S ) Somatic
* Chroniques, réfractaires FHiremiy pan

* Douleurs neuropathiques secondaires
a un traumatisme meédullaire, avec Trunk pain

atteinte des cordons postérieurs

Post-thoracotomy syndromes
Cancer pain, direct invasion and chemotherapy-related

ystemic opiold dellvery complicated by

g delivery; PACC, Polyanalgesic Consensus




Technigue chirurgicale




INTRATHECAL

REVIEW W) Check for updates

A safety review of approved intrathecal analgesics for chronic pain management

[ ]
Alan Chalil**, Michael D. Staudt ®<*, Tessa A. Harland®*, Elizabeth M. Leimer®, Ravneet Bhullarf
O r p I I l e and Charles E. Argoffs

*Department of Clinical Neurclogical Sciences, London Health Sciences Centre, Western University, London, Ontario, Canada; "Department of
Neurosurgery, Oakland University William Beaumont School of Medicine, Rochester, Michigan, USA; “Michigan Head and Spine Institute,
Southfield, Michigan, USA; “Department of Neurosurgery, Albany Medical College, Albany, New York, USA; “Department of Anesthesiology &
Perioperative Medicine, Oregon Health and Science University, Portland, Oregon, USA; ‘Department of Anesthesiology, Albany Medical College,
Albany, New York, USA; ¢Department of Neurology, Albany Medical College, Albany, New York

* Actif sur les canaux p et delta pré et post
Sy,napthues ] . Table 1. Drug summary: morphine.
¢ Depresseur resplrat0|re Drug Name Morphine
: : Phase FDA Approved
° Mals antIdOte (Naloxone) Indicati{?n Chr:}_nif: refractory cancer and non-cancer pain
* Effets stables dans le temps (1/2 vie IT : 73 Mechanism of ~ w-apioid receptor agonist
et 140 mln) Routes of Intrathecal
. administration
¢ Eff@t en 5'10 min Chemical Structure  C,;H;5NO;
. , Randomized Smith TJ et al. Randomized clinical trial of an
b MaIS dependance Controlled Trials implantable drug delivery system compared with
comprehensive medical management for refractory
e Et rlsque de dlmantIOn de | effEt cancer pain: impact on pain, drug-related toxicity,
and survival. J Clin Oncol. 1 October 2002;20
antalgique avec le temps 1 4040.5,
Raphael JH et al. Randomized, double-blind controlled
* Survelllance de I apparltlon d effets trial by dose reduction of implanted intrathecal
secondaires morphine delivery in chronic non-cancer pain. BMJ

Open. 31 July 2013;3 [7]:e003061.




Table 2. Drug summary: ziconotide.

\\TRA
JJJ J"Ji,‘-\frj = C 'X Drug Name Ziconotide

Phase FDA Approved
Indication Chronic refractory cancer and non-cancer pain
Mechanism of Non-opioid calcium channel antagonist

Z/ICONQTIDE (Prialt)

administration
Chemical Structure  Cyp3H;72N360555;
Randomized Staats PS et al. Intrathecal ziconotide in the treatment

. H Controlled Trials of refractory pain in patients with cancer or AIDS:
°
ACtIf sur |eS CanauxX Ca |C|q ues a randomized controlled trial. JAMA.
s . . 7 January 2004;291 [1]:63-70
¢ NOH depl’esseu I resp|rat0|re Wallace M5 et al. Intrathecal ziconotide in the
ff bl d | treatment of chronic nonmalignant pain:
° a randomized, double-blind, placebo-controlled
E Ets Sta €sdansle tem ps clinical trial. Neuromodulation. 2006 Apr;9 [2]:75-86.
I . : ) Rauck RL et al. A randomized, double-blind, placebo-
. r r
Deml vie 4h30' plc de perfUSIOn d 5 h controlled study of intrathecal ziconotide in adults
e ey 7 with severe chronic pain. J Pain Symptom Manage.
* Pas de toxicité a Iong terme connue 2006 May;31 [5]:393-406.

e Dégrade par les peptidases
* Début a 0,5ug/jour et réadaptation en fonction de l'efficacité et des effets secondaires.

* La dose peut étre augmentée par paliers de 0,5ug tous les 3 a 15 jours jusqu’a une dose
palier de 1,5 a 2,1ug/) (dose maximale 21ug/J)

» Surveillance de l'apparition d’effets secondaires (Neuro psychiatriques essentiellement)

* Laugmentation lente par posologies faibles a permis de réduire de maniere significative
Ides e}‘fets secondaires importants et fréquents (89%) observés dans les débuts
‘utilisation.



Morphine

Ropivacaine
Bupivacaine

Ziconotide

Posologie initiale

Entre 1/50 et 1/100
par rapport a I'lV en
mg/jour

6 a 8 mg/jour

0,25 a 0,50 pg/jour

Effets secondaires

» Detresse respiratoire

» Retention Aigue
Urinaire : RAU

« CEdémes MI

* RAU
*hypolA
» peu de bloc moteur

» 5] bloc ou clonie des
membres inférieurs:
augmentation trop
brutale

Neuropsy:
vertiges,
hallucinations,
confusion,
syndrome
dépressif,
agressivite

Incrémentation

Quotidienne

Quotidienne

Toutes les 48 a 72H

Stabilité a 30 jours

excellente

excellente

-1%/ jour
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Table 2. PACC 2016 recommendations for use of IT opioids and ziconotide in cancer and noncancer pain [9,40]

LUSPSTF Evidence  USPSTF Recommendarion PACC Consensus

Statement Level® Cirade Level®

IT therapy with opioids should be urilized tor active cancer-related pain I A Srrong

[T therapy with ziconotide should be urilized tor active cancer-relared pain I A Srrong

[T therapy with opioids should be urilized for active noncancer pain [ B Srrong

IT therapy with ziconotide should be urilized for active noncancer pain I A Srrong

Figure adapeed with permission from: Deer et al, The Polyanalgesse Consensus Conference (PACC): Recommendations on itrathecal drug infusion systems

best pracoces and gudelines. Nevromodulation 20017200 2):26-1 32 [9). Addional data reprinted from: Harns RP, Helfand M, Woolf SH, et al. Current methaods

of the US Preventive Services Task Force: A review of the process. Am | Prev Med 2000 ;2003 Suppl):21-35 [40).

IT = mtrathecal; PACK Polyanalgesic Consensus Conference; USPSTF = United Seates Prevennive Services Task Force.

Evidence grades: [, at least one controlled and randomized climcal tral, properly desagned; 1-1, well-designed, controlled, nonrandomed chinscal tnals; [1-2,

l.l'I::III a0 s '\-||.|'.I'.I."\- ilTHE WK .I'.'.I."‘-l:.:ll'. l.I [ blnll .':II'\-- pre :I.'.'.l:'l" II:I:IIIl.-\. nter; 11-3, I:I.II'.'.|'|.-\. RECEES LOINOPEred Oyver Tme, W '.II'I NN WIELDCFIETD ITHETYETITICNL Al SITPRTIsIIng

results in noncontrolled experiences; 11, clinscal expenence-based opimions, descriptive studses, chnscal observations, or reports of expert commuttess.

"Recommendation grades A extremely recommendable (good evidence that the measure 15 effective and benefits outweigh the harms); B, recommendable (at

least moderate evidence that the measure 15 effective and benefits exceed harms): C, neither recommendable nor inadvisable (at beast moderate evidence thare the

mieaswre 1% effective, but benefits are similar to harms and a general recommendation canmot be justified): D inadvizable (at least moderate evidence thae the mea-

sure 1% ineffective or that the harms exceed the benehis); 1, insuffcent, low-quality, or contradictory evidence (the balance between beneft and harms cannot be

dietermaned).

*Level of consensus among members of the PACC: strong, >80% consensus; moderate, 50% w0 79% consensus; weak, <49% consensus.



Complications

e 1. Mécaniques

e 2. Médicamenteuses
* Sur-dosage
* Sous dosage

e 3. Infectieuses




Résultats

e D’apres les recommandations SFAR-SFETD,

e « toutes les études rapportent des résultats positifs, avec
une réduction des scores de douleurs.

e 4 études sur 13 montrent une amélioration de la qualité de vie,
* 4 une amélioration fonctionnelle,

e 8 la diminution des traitements systémiques

e 2 une diminution du nombre des consultations ».
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Figure 1. Pain reduction with intrathecal (IT} opioids as the first agent in pump in patients with cancer pain [29]. Patients with cancer
pain recaived comprehensive medical management (CMM; all pain therapy except spinally administered medications, cordotomy,
or other similar neurosurgical imerventions) or IT morphine or hydromorphone therapy for four weeks. After four weaks of treat
mant, patients who received IT opicids had a nonsignificantly greater reduction in pain, as measured on a continuous visual analog
scale ranging from 0 (Ao painl to 10 (worst pain imaginable), than thosa who recaived CMM. Figure created with data from: Smith
TJ, Staats PS, Deer T, et al. Randomized clinical trial of an implantable drug delivery system compared with comprehensive medi
cal managemant for refractory cancer pain: Impact on pain, drug-ralated toxicity, and survival. J Clin Oncol 2002:20019):4040-9 [29].
CMM = comprehensive medical management; IDDS = implantable drug delivery system; WVAS = visual analog scale.




Résultats (morphine)

* Depuis les premiers essais cliniques chez ’lhomme a |a fin des années
1970, de nombreux travaux ont été publiés pour évaluer I'analgésie
intrathécale en cancérologie.

* Un seul essai multicentrique randomisé a mis en évidence
une diminution de plus de 20 % de la douleur a un mois chez 84,5%
des patients dans le groupe traité par un dispositif intrathécal contre
70 % dans le groupe témoin. Cette étude retrouve également
une diminution de 50 % de l'indice de toxicité du traitement
antalgique dans le groupe intrathécal par rapport au groupe témoin.
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Ziconotide Monotherapy: A Systematic Review of Randomised Controlled

Résultats (Prialt

Table 1.

Study characteristics.

719

@O R

Trials

Morag E. Brookes™*", Sam Eldabe® and Alan Batterham”

Randomisation

Primary

Staats,
2004
[39]

Funding

*MNeurex/ Elan
Pharma Inc.

and ‘Medtronic

Target

Population

Cancer and
AlDS

Sample

Size

MNumber of

Centres

32 1in USA,
Austrahia,

Metherlands

Average
Number

Per Centre

3-4

Age Range

-

2- Fico

-

Ratio

2:1

1- placebo

2:1

notide

Outcome

Measure

VASPI

VASPL

Wallace,
2006
[40]

Elan Pharma

Inc.

Chronic
Tor-
malignant

pain

43 USA,
Belgium,
Austraha, Austna,

Switzerland

2 - fic

1- Pl

onotide

acebo

1:1

VASFIL

Rauck,
2006
[41]

Elan Pharma

Inc.

Severe
Chronic

Pain

39 in USA

No specific age
mentioned.

Mean (5D)

1- Ziconotide

1- Placebo

*Neurex merged with Elan Pharmaceuticals Inc. which then merged with Eisai. These companies manufacture ziconotide (Prialt™)
Medronic manufacture the Intrathecal Drug Delivery Systems — SynchroMed pumps that administer the ziconotide or other drugs.
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& Ziconotide
M Placebo
Study name  Statistics for each study Responders / Total Odds ratio and 95% CI
Odds Lower Upper
ratio limit limit Z-Value p-Value Ziconotide Placebo
Staats [39] 4.71 1.83 1212 3.22 0.00 34 /68 7 /40
Wallace [40] 3.47 1.71 7.05 3.44 0.00 57/169 11 / 86
0.65 3.02

Rauck [41] 1.40 0.86 0.39 18/ 112 13/ 108
2.77 1.37 5.59 2.83 0.00

Staats [39] Wallace [40]

Fig. (7). Percentage change in VASPI score from baseline to end of titration pe¢ 01 02 05 2 5 10
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Fig. (8). Forest plot from a random effects meta-analysis of the effect of ziconotide on neuropathic pain.




Sil'on résume ...

o _ - . Interét des
1. Apres echec des techniques médicales bien tenues PES +++

* Douleurs lombaires + radiculaires post arthrodese : SCS
* Douleurs radiculaires : SCS

* Douleurs sur SC injury (ischémie médullaire) : SCS, DREZ, Ziconotide IT
* Douleurs du membre fantome : SCS, DREZ

* Douleurs sur Avulsion plexus : DREZ

* Douleurs post-zostériennes : SCS, DREZ

* Douleurs cancéreuses localisées (Pancoast Tobias) : DREZ

* Douleurs cancéreuses diffuses : Morphine IT

* Douleurs AIDS : Ziconotide IT




