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Introduction

* Tendinopathies: inflammation = néovaisseaux
e Embolisation IMP/CS en 2013 (Okuno et al)

Inflammation

Table 1. Clinical Data

Pt. No./Sex/Age (y) Pain Duration (mo) Clinical Diagnosis Previous Therapies Therapies at 4 mo — ~N

1/F/76 12 Plantar fasciitis Rest, NSAIDs, CSI None C | S A~

2/M/26 20 lliotibial band syndrome PT, stretching PT, stretching e rc e VI C I e u X
3/F/51 4 Rotator cuff tendinopathy Rest, NSAIDs, CSI None

4/MI/50 24 Achilles insertion tendinopathy Rest, stretching Stretching

5/M/53 3 Patellar tendinopathy Rest, NSAIDs None

6/M/58 46 Lateral epicondylitis csl None ey

7/M/48 3 Rotator cuff tendinopathy Rest, NSAIDs None

CSI = corticosteroid injection, NSAID = nonsteroidal anti-inflammatory drug, PT = physical therapy.

Hypothese: embolisation néo-vaisseaux




e 2013: Tendinopathies diverses n =7 (Okuno et al.)  ivp/cs

e 2014: capsulite rétractile n =7 (Okuno et al.) IMP/CS

e 2017: capsulite rétractile n = 25 (Okuno et al.)  1vp/cs

* 2017: épicondylite n =24 (Okuno et al.)  1vp/cs ) .
e 2017: gonarthrose n =95 (Okuno et al.)  mp/cs Retrospectif
e 2018: épaule et coude n =15 (Hwang et al.) 1wvp/cs

e 2019: gonarthrose n =20 (Bagla et al.) Billes

e 2021: gonarthrose n = 38 (Little et al.) Billes

e 2021: capsulite rétractile n = 40 (Fernandez et al.) 1vPp/cs
e 2021: douleurs épaules post op n = 25 (Fernandez et al.) IMP/CS Monocentrique
e 2021: lombalgies n = 14 (Okuno et al.)  mp/cs

e 2021: rhizarthrose n = 31 (Okuno et al.) mp/cs

e 2021: gonarthrose n =40 (Padia et al.) Billes

e 2022: épaule (capsulites + tendinopathies) n = 15 (Gremen et al.) Billes

Non controlé



2022 - epaule

* Capsulites + tendinopathies (Okuno et

al. JVIR) |
. . Baseline 1 month 3 months 6 months P value
* Multicentrique (5 centres)
* N =100 (76 capsulites, 24 Pain NRS
tendinopathies)

e Néovaisseaux (100%) Nighttime pain ~ 6.4+22 3426 2325 1622  All<0.00l
* Artere suprascapulaire (57%)
e Artére thoraco-acromiale (84%) Resting pain 45+23 27+24  1.8+22 19+14  All<0.001
* Artere coracoide (68%)
e Artére scapulaire circonflexe (43%) Motion pain 7.1+£19 5122 35+£23 25421 All <0.001
* Artére humérale circ antérieure (82%) OM
* Artere humérale circ postérieure (75%)

* Nombre moyen vx traités = 4,2 +1,1 AE 97°+29°  119°+28° 135°+27° 151°+17° All<0.001

Douleur évoquée (100%)
1 cas d’augmentation ALAT M1 ER 16°+£20° 27°420° 38°+£19° 50°4+17°  All<0.001
Facteurs prédictifs d’échec clinique:
* Ancienneté symptdmes >2 ans (p=0,0477)
* Diabete (p=0,0601)
e Age >70 ans (p=0,0728)

EQ-5D 0.63£0.17 0.73£0.16 0.80£0.17 0.84£0.17 All<0.001
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e Okuno et al. JVIR 2022

* 100 patients




2022 - Genou

* Gonarthrose (Bagla et al. JVIR)
* Randomisé, n =21

GAE vs sham GAE group mean, SE Sham group mean, SE Difference in change
30 screened Baseline 1 month Change Baseline 1 month Change
(n =14) (n=13) n=7) (n=7)
Excluded (n=3) VAS 81.3, 3.1 30.5,7.4 50.8 78.9, 3.4 78.4,3.6 0.7 50.1 (95% ClI, 29.0, 72.3; P < .01)
N ;ibe"r";'::i g*:‘:fj)"mme'm =2 WOMAC 64.9, 4.3 34.7,6.4 30.2 70.9, 4.6 65.9,4.0 5.0 25.2 (95% Cl, 3.5, 45.9; P = .02)
Crossover Crossover group mean, SE Sham group mean, SE Difference in change
27 eligible vs sham Baseline 1 month Change Baseline 1 month Change
n=7 h=7) n=7 (n=7)
Excluded (n=6) VAS 78.4, 3.6 39.8,10.8 38.6 78.9, 3.4 78.4, 3.6 0.7 38.1 (95% CI, 13.3, 62.9; P < .01)
+ Declined to participate (n=3) WOMAC 65.9, 4.0 46.3,10.4 19.6 70.9, 4.6 65.9, 4.0 5.0 14.6 (95% Cl, -9.7, 38.8; P = .23)
+ Other medical issues (n=2)
+ Other reasons (n=1)
Cl = confidence interval; GAE = genicular artery embolization; SE = standard error; VAS = visual analog scale; WOMAC = Western Ontario and

McMaster Universities Osteoarthritis Index.
21 enrolled

Single blind period
l 2:1 Allocation v 1 00 ~
14 Randomized to GAE 7 Randomized to Sham = -2 GAE
n=7 __
n=7
80+ -& Crossover
{ 1 Month Follow-up ) v
13 Analyzed 7 Analyzed 60 -

« Excluded due to increased pain (n=1)

VAS

40-

13 entered extension period | | 7 crossed over to receive GAE
Open label period 20 -
Final Follow-!
\l inal Follow-up } 0
11 Analyzed 4 Analyzed
e Excluded due to increased pain (n=2) * Excluded due to increased pain (n=2)

« Unrelated fracture (n=1)




IMP/CS versus Billes

e Série grenobloise: 29 patients — capsulite ou tendinopathie (révisions majeures CVIR 2022)
 Succes clinique: satisfait oui/non et sensation d’amélioration de la douleur oui/non

> J Shoulder Elbow Surg. 2009 Nov-Dec;18(6):927-32. doi: 10.1016/j,js€.2009.03.021.

Epub 2009 Jun 16.

Minimal clinically important differences (MCID) and

patient acceptable symptomatic state (PASS) for
IMP/CS group visual analog scales (VAS) measuring pain in patients

Variables MS group (n=15) (n=14) p value treated for rotator cuff disease
MCID at 3 mOIlthS, n (%) 4 (267%) 10 (71 4) 0.02 Robert Z Tashjian ', Julia Deloach, Christina A Porucznik, Amy P Powell
. Affiliations + expand
]‘E/A? at bas‘?$ism€an ( iﬂg) . 733 (£11.8) 78.6 (13.1) 027 puicctesssars bok tototagise00903021
volution o compared to baseline,
mean ( +SD ) Abstract
At M1 after embolization -28.6% (£34.6)  -36.8% (+27.8) 0.50 3 Variables Clinical failurg, Clinical p value p value
At M3 after embolization 29.9% (£29.0)  -39.6% (+£23.0) 033 mw (n=15) success (n=14)  (univariate)  (multivariate)
At M6 after embolization 30.6% (£32.8)  -46.6% (+£28.4) 026 . Agelycars), mean (£5D) 49.0 (+8.3) 52.0 (6.4) 0.28 0.15
Evolution of analgesic drugs intake, n (%) oper Se);,/[n (%) 6 (40 Y 0.52 0.57
Decrease 5(33.3) 8 (57.1) meooe ¢ § 60; : 0((71' 4))
Stable 10 (66.7) > (35.7) 0.19 e Duration of symptoms in months, 34.0 (£30.4 1.1 i2.5 3 0.86 0.46
Increase 0 (0) 1(7.1) mean (+SD) 0 (+30.4) 1(£25.3) : :
Occupational disease, n (%) 4(26.7) 6(42.9) 0.36 0.12
. . History of shoulder surgery, n (%) 8(53.3) 5(35.7) 0.34 0.51
* Score ASES (uniquement groupe IMP/CS): Opioid intakes, 7 (%) 6 (40) 8 (57.1) 0.36 036
) Baseline VAS, mean (+5D) 76.3 (£12.9)  75.4 (£12.5) 0.84 0.46
e 28.8+12.3 au baseline Nightpain, # (%) 15 (100) 9 (64.3) 0.01 0.99
. . Enhancement on baseline MRI, n (%) 10 (66.7) 8 (88.9)* 0.22 0.51
i 39,6 + 21,3 a 1 MOoIsS (p=0,02) Embolization agent, n (%) 0.02 0.02
. . Microspheres 11.0 (73.3%) 4.0 (28.6%)
e 39.3+20.3 a3 mois (p=0.01) Imipenem/Cilastatin 40(26.7%)  10.0(71.4%)
Number of arteries treated, n (%5) 0.81 0.78
One 2(13.3) 2(14.3)
Two 7 (46.7) 8 (57.1)

Three or more 6 (40) 4(28.6)




IMP/CS versus Billes

MS group IMP/CS

(n=15) oup (n=14) P value

Variables

Grades 1 and 2 complications, n (%)
Post embolization syndrome 8(53.3) 0 (0) 0.002
Transient paresthesia 2(13.3) 0 (0) 0.48
Radial artery thrombosis 2(13.3) 2(14.3) >0.99
Transient humeral head edema 1(6.7) 0 (0) >(0.99
Grade 3 complications, 7 (%)
Transient skin ischemia 2(13.3) 0 (0) 0.48
Severe frozen shoulder 0 (0) 2(14.2) 0.22




Importance des études randomisees contre sham

* Douleur chronique — effet placebo ?

* Exemple: Sclérose néovaisseaux et tendinopathie achilléenne
e 2006: 42 patients Lind et al.

* Ancienneté des symptomes: 32 mois

* Injection Polidocanol

e 37 patients (88,1%) satisfaits

* A 2 ans, 38 patients (90,5%) satisfaits et reprise activité sportive
* VAS de 75 au baseline vs 7 a 2 ans (p <0,05)




Importance des études randomisees contre sham

* Essai controlé randomisé 48 patients

(Ebessen et al. Knee Surg Sports Traumatol

Arthrosc 2018)

| Enroliment |

Assessed for eligibility (n=129)

Excluded (n=81)

+ Not meeting inclusion criteria (n=40)
+ Declined to participate (n=6)

+ Reasons unknown (n=35)

Randomised (n=48)

l

- .

Allocated to Polidocanol (n=24)

Allocated to Lidocain (placebo) (n=24)

Lost to follow-up (n=1)
(reason unknown)

Lost to follow-up (n=3)
(1 had swelling of the ankle, 1 had allergic
reactions and 1 reason unknown)

Allocation |
| Followup |
| Analysis |

Analysed (n=23)

Analysed (n=21)

VISA-A

VAS
O B N W A U1 O N ©
S SR |

M Polidocanol

[ Lidocain

Pain during walking (VAS)

M Polidocanol

&

[ Lidocain

B

Baseline

3 months

6 months



Essais randomisés en cours (ClinicalTrials)
NCT03460665 (Y Cho, Nice) Embargo

* 90 patients: GAE vs sham Billes 75u Pas d’essai

e Arrété , ,
NCT04456569 (R Talaie, US University of Minnesota): declare

* 20 patients: GAE vs traitement symptomatique Taille billes ? |M P/CS

* Objectif principal: safety
NCT05423587 (M Little, UK, Genesis Il) Pas d’ .

* 110 patients, GAE vs sham Embozen 100y as G essadl

* Objectif principal: douleur KOOS randomisé
NCT04682652 (S Padia, Los Angeles /

( geles) épaule,

* 100 patients: GAE vs surveillance
* Cross over possible a 6 mois
* Objectif principal: douleur WOMAC

NCT04662840 (Louis Martin Boucher, Mac Gill University)

e 72 patients: GAE vs geniculate nerve ablation vs sham Embosphere 100-300y
* Objectif principal: VAS, WOMAC et prise d’antalgique

NCT03884049 (Edwin Oei, Rotterdam)
* 58 patients, GAE vs sham Billes 75-100u
* Objectif principal: douleur KOOS

Embozen 100u

tendinopathie




Essais randomisés en cours (ClinicalTrials)

 NCT03884049 (Edwin Oei, Rotterdam): NEO Trial = Neovascularization
Embolization for knee Osteoarthritis trial
e 58 patients, GAE vs sham
* Arthrose légere ou modérée

* Sham: drap chirurgical, casque, anesthésie locale, incision inguinale, faux CBCT,
temps de procédure identique (1-2 heures), prise en charge post op identique

e Résultats préliminaires a M4 (CIRSE 2022)
e Réduction moyenne de la douleur
* Groupe GAE: 21,4 (95% ClI 13,9-28,8)
* Groupe sham: 18,4 (95% Cl 11,6-25,1)
* P=0,31
» Effet placebo ? Attente résultats M12



Perspectives en France

* Demande PHRC — LI octobre 2022:
* Douleur prothese de genou billes (Nice)
e Gonarthrose Lipiodol (HEGP)

* Hétérogéneéite des pratiques
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Perspectives en France

* GREOS: Groupe de Recherche et Evaluation de 'embolisation en
pathologie OStéo-articulaire

* Premiére réunion 8/09/2022
* Objectifs:
* Homogénéiser les pratiques

* Partager les expériences
* Mutualiser les données

* Groupes de travail (genou, épaule, coude)

 Exemple épaule: Angers, Paris, Bordeaux, Grenoble
e Utilisation IMP/CS
* Intérét angio-CT pré-op
* Documentation bactériologique des patients




Conclusion

* 9 ans apres les premieres publications, résultats
prometteurs

* Pas d’étude a haut niveau de preuve
* Nécessité d’essais randomisés controlés

* Homogénéisation des pratiques et mutualisation
des données en France (GREQOS)

* Quelle cible ? Néovaisseaux ?




Neovessel and time

Neovessels

Injection

Control 50mg
Embolisation

Embolisation

DO D7 D14 D21 D28 time



Embolization and neovessels

r‘\ Hypoxia HIF-1«a L
\‘ communication

VEGF
Nutriment

Cause:
Lesion, inflammation

Angiogenesis
o2

Nutriments

construction
Immune response \‘ Few days )
Endothelial cell migration

NeoVs ="



Embolization and neovessels

r‘\ Hypoxia HIF-1a o
\‘ communication

VEGF
Nutriment

Cause:
Lesion, inflammation

1 Angiogenesis
Chronic pain construction
\c ) Endothelial cell migration
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3 months )
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Embolization and neovessels

’ ) Hypoxia HIF-1a
Cause: \[\/jEGF
Lesion, inflammation utriment
1 Angiogenesis Efficacy: one day
Pain Killer

Chronic pain

Anti inflammatory )
\c Endothelial cell migration

! NeoVs =

Neuroleptic )

\ NeoNervs =



Embolization and neovessels

’ ) Hypoxia HIF-1a
Cause: \[\/jEGF
Lesion, inflammation utriment
“ Angiogenesis Embolisation

_ _ How long ???
Chronic pain

\c\ { , )Endothelialcell migration
vtr )

\‘ NeoNervs =



Embolization and neovessels

Cause: s

Lesion,

/’ inflammation Still there

Fast efficiency but ....



Embolization and neovessels

Lesion, Cause: ‘

H ° L H ’- fl .
inflammation esion, inflammation

! Angiogenesis
7- 14 days
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Embolization and neovessels

Cause: & )
Lesion, Cause: \

. o Lesion, inflammation
inflammation

! Angiogenesis
14 days

Chronic pain \‘ )

+ 3 months ! NeoVs g

)

Neonervs \ NeoNervs E—



Embolization and neovessels

Neovessels Cause Patient

Painkillers
Sports
Professional activity

Rehabilitation
physiotherapy

Pathological vs physiological

Monitoring log book



Hypothesis
Physiotherapie
/2 Rehabilitation

Cause: \
Lesion, inflammation \
\ Physiological Neovs l
Embolization

ROV T eaiin
- )

Long term efficacy

\ NeoNervs

Embolization: just a long term pain killer ?
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