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Radiothérapie Conformationnelle avec Modulation d’Intensité RCMI (IMRT)
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sollimateur multilames ouvement des lames pendant l'irradiation statiques

Débit maximal : 6 Gy/min

Faisceau non modulé Faisceau modulé

Haute conformité de la distribution de dose au volume cible (volumes concaves et complexes)
Gradients de dose élevés

Meilleure protection des organes a risque

Possibilité d’escalade de dose, Boost intégré



RT steréeotaxique - isodoses

6 fields IMRT
66 Gy

SBRT
48 Gy/4 fractions
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Facteurs co-morbidite

Collagen vascular disease

Inflammtory Bowel disease (Crohn, UC)
Multiple sclerosis

HIV infection

Diabetes

Hypertension

Hereditary Radiosensitivity syndromes



Les lésions tissulaires radiques : un continuum d’effets
Réponse complexe

multiple - séquencée - orchestrée - intégrée
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Initiation et progression des lésions radio-induites aux fortes doses




Complications digestives

* Immédiates
— Quasi constantes, modérées, impact limité
— Troubles du transit

* Douleurs abdo, sd rectal, selles glaireuses et faux besoins

— Disparait en qg semaines

e Tardives
—7a10% grade 1 et 2
— 3,5 % grade 3
— 0,5% grade 4



SOMA LENT

Grade 1 : aucun changement.

Grade 2 : diarrhées légeres ; quelques douleurs coliques ; moins de 5

selles par jour ; selles glaireuses. .
7a10%

Grade 3 : diarrhées modérées ; plus de 5 selles par jour ; rectite glaireuse
ou hémorragique. 35%

Grade 4 : obstruction ou rectorragie nécessitant une chirurgie.
Grade 5 : nécrose, perforation, fistum.




Facteurs favorisants

* ATCD

— Chirurgie digestive

— Obésiteé, diabete, HTA
* Facteurs

— Volume

— Dose

— Technique conformationelle ou stéréotaxique

Dearnaley Dp, Khoo Vs, Norman Ar, Meyer L, Nahum A, Tait D, Yarnold J, Horwich A. Comparison of radiation
side-effects of conformal and conventional radiotherapy in prostate cancer: a randomised trial.
Lancet 1999; 353 : 267-72.



Les complications urinaires

* Incontinence
— Différer de 3 mois la radiothérapie

— Aggravée par: dose, age, volume prostate,
dysfonction vésicale avant radioT

 Hématurie
— Rechercher U
— Cystoscopie recherche tumeur




Radiation Therapy Acute Phase

Latent Phase

Late Phase

Normal bladder ﬂ/\_)

4. Endarteritis

Loss of GAG layer

Loss of urothelial cells
C_ifammalion D

Edema
Dilated blood vessels
Possible urine leakage

Stromal cell atypia

Pseudocarcinomatous epithelial

hyperplasia

Urothelial proliferation

4 Collagen deposition

Leaky urothelium? Fibroblast infiltration

4 Smooth muscle cells
Endarteritis
Edema
Hemormhage
Inflammation

15230

,gﬂi Cystite hemorragique, Perte

1sans  de capacité et de compliance,

incontinence, fistules



Tableau II. Cystite radique : critéres tardifs de toxicité génito-
urinaire RTOG/EORTC.

Grade 0 asymptomatique
Grade 1

Dysurie : légére
Hématurie : microscopique
Fréquence:/2h

Grade 2

Dysurie : modérée

Hématurie : intermittente
Fréquence: /1h

Grade 3
Dysurie : sévére
Hématurie : fréquente
chiruigie mineure e.g. coagulation
Fréquence: /0,5 h
Capacité vésicale : réduction, 150 cc

Grade 4
Hématurie : cystite hémorragique sévére
Capacité vésicale : vessie rétractée (< 100 cc)







Utilisation radiothérapie
conformationelle vs conventionnelle

37 % vs 56 % RTOG grade 1
15 % vs 5 % RTOG grade 2

Table 1 | RTOG/EORTC grading of hematuria events

Hematuria morbidity Grade 1 Grade 2 Grade 3 Grade 4 Grade 5
Acute hemorrhagic radiation NA NA Gross hematuria with Hematuria requiring Death from
cystitis (RTOG scale) or without clot passage  transfusion uncontrolled
hematuria
Late hemorrhagic radiation Minor telangiectasia Generalized Severe generalized Severe hemorrhagic Death from
cystitis (RTOG/EORTC scale) (microscopic hematuria) telangiectasia telangiectasia cystitis uncontrolled
(macroscopic hematuria) (macroscopic hematuria) hematuria

Abbreviations: EORTC, European Organisation for Research and Treatment of Cancer; RTOG, Radiation Therapy Oncology Group.



Ostéoradionécrose

* Incidence:5a15%
e Définition:
— retard de cicatrisation d’'une nécrose ischémique
radioinduite

— Clinique: os dévitalise, exposé a travers
muqueuse, absence de cicatrisation>3 mois

* Physiopathologie

— Lésions vasculaires et cellulaire




Figure 1: Hypothése physiopathologique de I'ORN selon Marx (Marx et al., 1983).
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Grade 1

Grade 2

Grade 3

Grade 4

S ubjective

1) Douleur

Minime &l
occasionnelle

Tolérable &t intermittente

Persislante &l intense

Réfraclaire el atroce

2) Mastication

Difficile pour las solides

Difficile pour les aliments
mous

3) Usure dentaire

Partes denlaires

Dents inutiisables

4) Trismus

Existant mais non
quantifiable

Perturbe l'alimentation
normale

Difficultés alimentaires
importantes

Alimeantation aorale
impossible

OQ.'e{:nve

§) Exposition osseuse

Moins de 2 cm

Plus de 2 cm ou séquestre

Fracture

6) Trismus

Ouv. Buccale entre 1 &l
2 cm

Ouv. Buccale entre 0.5 at 1
cm

Ouv. Buccale inférieure
alb5cm

M anagemeinl

7) Douleur

Non-opiacé
occasionnel

Non-opiacé réqulier

Opiacé régulier

Intervention chirurgicalg
ou résaction

8) Exposition osseuse

Antibiothérapie

Débndement / HBO

Réseclion chirurgicale

9) Trismus
mastication

Régime mou

Régime liquide,
antiblotiques, myorelaxants

SNG, gastrostomie

LENT Score : grader les 9 critéres SOM de 0 a 4 (0= pas de toxicité), additionner les différents chiffres et diviser par 8

Anaiytic (answer by Yes or No and date)

Panoramique dentaire

Normal ou
maodiflications
discutables

Osléoporose (opacilé)
Osléosclérose
{hyperclarte)

Saquestre

Fraclure

TDM Massif facial

Arguments pour une prograssion de la necrosa










Effets de 'OHB

Effet hyperoxie et rhéologie

— Corrige hypoxie, #02 dissous
— A déformabilité GR

Effet microcirculatoire

— VC hyperoxique, redistribution zones hypoxiques
Effet anti infectieux’

— Bactéricidie, restaure phagocytose, potentialise ATB

Effet procicatrisant
— Collagene et fibroblastes




Rectites radiques et OHB




Hyperbaric Oxygen Treatment of Chronic Refractory Radiation
Proctitis: A Randomized and Controlled Double-Blind Crossover Irial

With Long-Term Follow-Up

Richard E. Clarke, C.H.T. 2 = «L. M. Catalina Tenorio, M.D. « James R. Hussey, Ph.D. « ...
Sylvia D. Rodrigues, M.D. « Robert J. Long, M.D. - Margaret B. Walker, M.D. « Show all authors

Results

Of 226 patients assessed, 150 were entered in the study and
120 were evaluable. After the initial allocation, the mean SOMA-
LENT score improved in both groups. For Group 1, the mean
was lower (p = 0.0150) and the amount of improvement nearly
twice as great (5.00 vs. 2.61, p=0.0019). Similarly, Group 1 had
a greater portion of responders per clinical assessment than did
Group 2 (88.9% vs. 62.5%, respectively; p = 0.0009).
Significance improved when the data were analyzed from an
intention to treat perspective (p = 0.0006). Group 1 had a better
result in the quality of life bowel bother subscale. These
differences were abolished after the crossover.

Groupe 1:2 ATA 02
Groupe 2: 1ATA air




Does Hyperbaric Oxygen Administration Decrease Side
Effect and Improve Quality of Life after Pelvic Radiation?

Suyanto Sidik*, Daldiyono Hardjodisastro™, Rianto Setiabudy™***,
Soehartati Gondowiardjo**™**

Table 4. First Evaluation Before HBOT

Group
Variable
HBO (mean + SD) Control (mean + SD)
K-1 738+60 746+ 83
Lent-1 7.72 20 68 £ 23

Table 5. Quality of Life and Side Effect Soon After

K-1 : Quality of e before intervention
Lant-1: Side aflact hators intarvantion intervention and on 6 Months

Variable P
HBO Control
AK 21 (%) 1967 £ 964 453 +1074 <0.001
AK 31 (%) 1527 + 1474 247 + 6.1 007

1

8

0.
Alent12(%) 44.12+2822 071+3016  <0.

OAlent 13 (%) 3364+5764 -1969 +6944 0.008

aK 21 = rato of quality of e before and soon after
nterventbon

AK 31 = ratbo of quality of iife before and soon after
6 months of intervention

Olent 12 =  ratio of side effect before and soon after
nterventon

Olent 13 =  rabo of side effect before and soon afler

6 months of intervention




Clinical Study

Pelvic Radiation Disease Management by Hyperbaric Oxygen
Therapy: Prospective Study of 44 Patients

Mehdi Ouaissi,"”” Stephanie Tran,"”” Diane Mege,"”™ Vivien Latrasse,"”™
Alain Barthelemy,* Nicolas Pirro,"' Philippe Grandval,’ James Lassey,” Igor Sielezneff,"”
Bernard Sastre,"”* and Mathieu Coulange'*
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FIGURE 1: Median score for SOMA-LENT before HBOT versus
SOMA-LENT after HBOT per patient and per symptom. "P <
0.05. HBOT: hyperbaric oxygen therapy. Managing bleeding: patient
required instrumental and/or blood transfusion Bleeding: patients
with acute rectorrhagia.
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HBOT Control Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI

Risk Ratio
M-H, Fixed, 95% CI

2.1.1 Proctitis

Clarke 2008 5 64 0 56 1000% 965[055,17066]
Subtotal (95% CI) 64 56 100.0% 9.65][0.55, 170.66]
Total events 5 0

Heterogeneity. Not applicable
Testforoveralleffect Z=155(P=012)




Traltement

 OHB Toulouse a partir du grade 3 ou échec tt
med

— 40 séances (20 J) -2,5 ATA-90 min
— Pause 1 mois
— 20 séances (10J) -2,5 ATA-90 min

SOMA LENT

Grade 1 : aucun changement.

Grade 2 : diarrhées légéres ; quelques douleurs coligues ; moins de 5

selles par jour ; selles glaireuses. m
7al0%

Grade 3 : diarrhées modérées ; plus de 5 selles par jour ; rectite glaireuse
ou hémorragique. 3,5 %

Grade 4 : obstruction ou rectorragie nécessitant une chirurgie.

Grade 5 : nécrose, perforation, fistule.



Cystites radiques et OHB




THE LANCET

Hyperbaric oxygen treatment for haemorrhagic radiation

. 20 sé€
cystitis seéances

3 ATA

90 min

R F M Bevers, D J Bakker, K H Kurth Suivi 13 mois

Haematuria* Result of HBOt

(. Good Moderate No effect

Shght 9 1 - 10

Moderate 9 3 - 12

Severe 12 3 3 i8

Total 30 7 3 =40
.

*See text. $Good=no haematuna; moderate=occasional shght haematuria.
Table 3: HBO and severity of haemorrhagic cystitis

In this study, bladder preservatuon (in regard to
cystectomy for recurrent severe haematuria) was achieved
in 36 patients. HBO deserves a position in the treatment
of radiation-induced haemorrhagic cystitis and should not
be reserved only for severely affected and conventional
therapy-resistant patients only.



Comparison of intravesical hyaluronic

acid instillation and hyperbaric oxygen
BUI in the treatment of radiation-induced
hemorrhagic cystitis

Yuan Shao, Guo-liang Lu and Zhou-jun Shen
Department of Urology, Ruijin Hospital, School of Medicine, Shanghai Jiootong University, Shanghai, China - 20 1 1
Accepted for publication 16 March 2011

TABLE 2 Improvement rate ofter treatment in

the HA and HBO groups
Improvement
Time after rate
treatment (months) HA HBO
6
CR 14/16° 15/20°
PR 16/16° 19/20°
12
R 12/16* 10/20°
PR 15/16° 17/20*
18
CR 816’ 9/20°
PR 12/16° 15/20°

P> 0.05. The P volue wos determined using
Fisher's exoct test for proportions. It refers to
the comporison before ond ofter treotment in
the HA ond HBO groups.




> “x @ Radiation-induced cystitis treated with hyperbaric oxygen

CrossMuark

therapy (RICH-ART): a randomised, controlled, phase 2-3 trial

Nicklas Oscarsson, Bernd Muller, Anders Rosén, Par Lodding, Johan Molne, Daniel Giglio, KarinM Hjelle, Guro Vaagbe, Ole Hyldegaard,
MichaelVangedal, Lsbeth Salling, Anders Kjellberg, Folke Lind, Otto Ettala, Olli Arola, Helén Seeman-Lodding

Summary
Lancet Oncal 2019;20:1602-14 Background Late radiation cystitis is an adverse effect of cancer treatment with radiotherapy in the pelvic region.
ssihinat. Svmninme of late radiatian cvctitic ran he accoccod with the Fymanded Practate Indey Camnacite Seare (FPICY

Randomisation
Vstl Vsit 2 Vsit3 Vsit4
Hyperbarnc oxygen intervention group
therapy
Control group (standard care)
I L] L] 1 L T 1 L | 1
-1 0 1 2 3 4 B 6 7 g
Months since randomsation




> Q@ Radiation-induced cystitis treated with hyperbaric oxygen
~ therapy (RICH-ART): a randomised, controlled, phase 2-3 trial

Nickdas Oscarsson, Bernd Muller, Anders Rosén, Par Lodding, Johan Molne, Daniel Giglio, Karin M Hjelle, Guro Vaagbe, Ole Hyldegaard,
MichaelVangedal, Lisbeth Salling, Anders Kjellberg, Folke Lind, Otto Ettala, Olli Arola, Helén Seeman-Lodding

Summary

Lancet Oncal 201920 1602-14 Background Late radiation cystitis is an adverse effect of cancer treatment with radiotherapy in the pelvic region.
nnnnnnn —  Svmntamec of late radiation cvctitic can he accecced with the Fymanded Practate Indev Camnacite Seare (FPIO

To conclude, our study shows a beneficial effect of
hyperbaric oxygen therapy for late radiation cystitis on
several urological symptoms and quality of life in both
female and male patients. The treatment was safe and
well tolerated. Hyperbaric oxygen therapy seems to have
a place among treatment options for radiation-induced
organ complications which until now has been limited to
symptomatic modalities. New radiation modalities might
also increase demand for therapies for radiotherapy-
induced side-effects.” Further studies of microscopic
changes and long-term effects are expected to answer
some remaining questions.



223 patents assessed for ehgubiity

—»{ 136inaligble
\ 4
87 envolled and randomly ssigned
42 assigned to hyperbarnk oxygen therapy 45assigned to control group
—P| 1withdrew consent at randomisation —P| 7 withdrew nsent at randomsation
4

| 41 ncludad in the ntention-to-treat analyss

38 ncdluded in the ntention-to-treat analyss

1discontinued treatment due to
adverse event

-

40 nduded in the per-protocol analysis

4 dscontinwed control
1 new cancer
1 deceased
1 lost to follow-up atvst 4
1 received hyperbanc oxygen therapy
before wsit 4

—

34 mduded in the per-protocol analysis




EPIC score

Change n EPIC score

1009 : B Hyperbark cxygen therapy group
: 2 Standard are grovp
m-....'.-.. ....:.
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404
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e et
Vstl Vsa4 Vastl Vea4
B
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LRMGS grade

Change in LRMGS grade

57 : Il Hyperbarx oxygen therapy group
: [ Standard care grovp

4 :

34 :

24 :

1- !

0 T -

Veitl Vet 4 Vet 1l Vst 4

B

e

=

| ol

Hyperbarc oxygen therapy group Standard care group



Hyperbaric oxygen therapy group  Standard care group
(n=41) (n=38)

Patients with any adverse event 17 (41%) 1(3%)

Grade 1-2 17 (41%) 0

Ear earpain 6(15%) 0

Eye myopia 5(12%) 0

Inpury barotrauma 4(10%) 0

Grade 3-4 0 0

Grade § 1(3%)

Cardiac cardiac failure 0 1(3%)

Adverse events are sorted by grade and organ class (MeDRA pref erred term) Adverse eventsof grade 1-2 are only
Isted for the respactive organ cliss f they affected 10% or more of the patients in erther group All grade 3-5 adverse
events are Isted Only serious adverse events were recorded forthe stand ard care grovp.

Table 3: Adverse events




Expanded Prostate Cancer Index Composite for Clinical Practice (EPIC-CP)

A Clinical Tool to Measure Urinary, Bowel, Sexual and Vitality/Hormonal Health Date: _/_[__
Patients: Please answer the following questions by checking the appropriate checkbox. All questions are
about your health and symptoms in the LAST FOUR WEEKS. Select one answer for each question.

1. Overall, how much of a problem has your urinary function been for you?

O No problem O Very small problem O Small problem D Maoderate problem O Big problem
2. Which of the following best describes your urinary control?

00 Total control 10 Occasional dribbling 20 Frequent dribbling 4 O No urinary control —
3. How many pads or adult diapers per day have you been using for urinary leakage?

00 None 10 Onepadperday 20 Twopadsperday 40 Three or more pads per day i
4. How big a problem, if any, has urinary dripping or leakage been for you?

00 Noproblem 10 Very small problem 20 Small problem 30 Moderate problem 4 [ Big problem

CLANBCIANS ADD thr gwsawrs fram guestasss -4 10 aabidane
e Urtmary Incoutinence Symptom Scovy (snt of 123

5. How big a problem, if any, has each No Verysmall  Seall  Moderate Big
ofthe olloming been or you? publon _probem_problem _problem_problem

a. Pain or buming with urination —— 00 10 20 30 0

b. Weak urine streamVincomplete bladder emptying — 00 10 20 a0 0

<. Newd to urinate frequently oD 10 20 0 0

CLINIIANE ADID 1oy swsinens frvan quodtbvns So-Be 1 b uian
Urimary Irritation Obstrection $ywaptom Score (oat of 120

6. How big a problem, if any, has cach No Verysmall  Seall  Moderate ﬁ

o tha fellaceime bhone fas cane? orodl pem neeshlom arahloem sernhloem

of the fellowing been for you? preblem  peobles peeblesm eebles echles
4. Rectal pain or urgency of bowel movements ——— o0 10 20 30 40 ——
b. Increased froquency of your bowel movements —— (|]m] 10 20 30 0 9

<. Overall problems with your bowel habits oD 10 20 30 a

CLINICIANS ADD iy asmcavrs vy guestions S s D
re calowiny v Boasel Symptowm Scoee Gond of 121

7. How would you rate your ability to reach orgasm (climax)?

00 Very good 10 Good 20 Fair 30 Poor 40 Very poor 1o none -
8. How would you describe the usual quality of your erections?
00 Firm enough 1 0 Firm enough for masturbation 2 O Not firm enough for 40 Noeatall
for imercourse and foreplay only any sexual activity

9. Overall, how much of a problem has your sexual function or lack of sexual function been for you?
00 Noproblem  10) Very small problem 20 Small problem 30 Moderate problem 40 Big problem

CULNKTIANY ADED oy avsswne s Pomae (st 79 %
e sdas v Srnat] Symaptoms Scour (ot of 120

10. How big a problem, if any, has each No Verysmall  Seall  Moderate Big

of the following been for you? problem  problem  problem  problem  problem
a Hot flashwes or breast tendemesséenlangement —— (=] 10 20 a0 40
b. Fedling depressed oD 10 20 30 1 —
¢ Lack of encrgy (]m) 10 20 a0 10

CLINKCIANS ADD e annianys Pum gestons - M o coboulare
Ao Vitali g Harmasal $ymptons ooy (ont of 122

CLINICIANS: Adé e five & s sores s clcntae e Overall Prostate Cancer QOL Score wut oy | |
A downloadable version of EPIC-CP can be found at http://www.bidmc.org/epic







Depuis conf de Lille
2015-2020

20 articles exploitables

2300 patients

2,5 ATA

90 min (60-130)

80 % en mono séance

Guérison complete ou amélioration 75 %




ARTICLE ORIGINAL

Facteurs pronostiques d’efficacite de ) cosrin
I’oxygenothérapie hyperbare dans le cadre
de la cystite radique hemorragique

Prognostic factors of hyperbaric oxygen therapy in hemorrhagic radiation
cystitis

M. Bouaziz?®, M. Genestal®, G. Perez”, E. Bou-Nasr?,
|. Latorzeff, M. Thoulouzan?®, X. Game?, M. Soulie?,
J.-B. Beauval?, E. Huyghe®:*

* Département d’urologie, CHU de Toulouse-Rangueil, 31059 Toulouse, France
® Centre de médecine hyperbare, CHU de Toulouse-Purpan, 31059 Toulouse cedex 9, France
¢ Service de radiochirurgie stéréotaxique, CHU, 31059 Toulouse cedex 9, France

Recu le 22 juin 2016 ; accepté le 14 novembre 2016
Disponible sur Internet le 16 decembre 2016






134 patients

Efficacité a 3 mois : 83%

Efficacité a 12 mois 81%

Efficacité 3 mois prédit efficacité 12 mois (p<0,0001)










Référentiels inter régionaux en Soins Oncologiques de Support

Effets secondaires urologiques précoces et tardifs radio-induits

.. CYSTITES RADIQUES PRECOCES ET TARDIVES (5
Traitement de 'HEMATURIE :

au cas par cas, du moins au plus invasif,

par une équipe expérimentée aux prises en charge en terrain irradié (accord d'expert)
A réaliser immédiatement :
- hyperhydratation pour hyperdiurése : maintenir une diurése d'au moins 1,5 L/jour
- drainage vésical double courant avec lavage au sérum physiologique * lavage a I'eau glacé
- endoscopie vésicale pour décaillotage si nécessaire et électrocoagulation élective de la zone vésicale

hémorragique * vaporisation laser [Kaushik 2012 Zhu, 2013 ; Talab, 2014]
- % instillation vésicale continue a I'Alun de potassium 1 % avec 3 a 12 litres (vasoconstriction paroi

vésicale) sous controle urologique. Pas de nécessité d'anesthésie générale par rapport au formol ou au nitrate
d'argent. Pas d'absorption par la muqueuse vésicale [Haldar, 2014).

= En 1% jntention :

- oxygénothérapie hyperbare (OHB) : d'autant plus efficace que réalisée de maniére précoce. Les patients
- sont pratiquement tous adressés trop tardivement Ianssant alors penser a une inefficacité de I'OHB

- In]octlon Intravéslcale d'acide hyaluronlque

= En demler recours :

* embolisation sélective, bilatérale et compléte ou ligature des artéres iliaques internes [Gine, 2003 ; Palandri, 2005

» dérivation urinaire haute [Pomer, 1983 . Baneri 2014]
* cystectomie d’hémostase : en dernier recours en cas de rétraction vésicale réduisant la capacité vésicale

fonctionnelle et en fonction du risque de dégradation du haut appareil urinaire [Brenner, 2000 ; Weisss, 1989 . Smit,
2010; Perez-Mendoza, 2007].

ATTENTION au syndrome d’anémie chronique et aux troubles de la coagulation |
induits par ’hématurie (urokinase). 26 '




Référentiels inter régionoux en Soins Oncologiques de Suppor!

Effets secondaires urologiques précoces et tardifs radio-induits

URETERE : STENOSE URETERALE (2

Examens complémentaires : objectif = éliminer une récidive
- dosage de la créatininémie
- uroscanner (IRM rénale en I'absence d'injection de produits de contraste iodés possible)
- scintigraphie rénale d'excrétion.

* Traitements : au cas par cas, du moins au plus invasif, par une équipe expérimentée aux
prises en charge en terrain irradié (accord d'expert)
- endoprothése JJ
- néphrostomie
- dilatation endoscopique / pose de stents ALLIUM® aprés dilatation endoscopique
- prothése extra-anatomique urétérale (systéme DETOUR®)
- urétéro-iléoplastie
- réimplantation urétérovésicale * vessie psoique si vessie mobilisable
- néphrectomie aprés réimplantation urétérovésicale en dernier recours

- un geste chirurgical devrait systématiquement étre encadré par une oxygénothérapie hyperbare (OHB)
(20 séances avant et au moins 10 aprés).

\ * Suivi aprés radiothérapie : clinique (douleur lombaire, infection urinaire)
@ Cf. annexes : examen tomodensitométrique en coupe axiale révélant une
sténose urétérale postradique. '

t AFSOS, version validée le 10/12/15 et mise a jour le 16/09/16




Protocole OHB Toulouse

3 consultations médicales
— Avant traitement
— Réévaluation apres 40 séances
— Réévaluation apres 20 séances




Osteoradionecrose et OHB




Classification de Marx and MYERS

* Stade 1
— Exposition Os <2 mm
— +/-douleurs, trismus
— déminéralisation

* Stade 2

— Exposition osseuse >2 mm

e Stade 3

— Fracture, fistule



V.SOUDAY (Angers, France)

ECHM 2016: Radionecrosis 08/03/2016
Marx RE Non blind 104 Peri operative HBOT / Hemi- 2.4 ATA 100% success Favors HBOT
1994 randomized (52 HBOT/ 52 achievement of mandibular jaw 90 min. Follow-up not low level of
Controlled non HBOT) continuity, restoration | reconstructions ?/week reported evidence
Trial of alveolar bone in irradiated Planned 20 sessions (Methodology not
height, restoration of bed before surgery and described
osseous bulk, 10 post surgery High risk of bias)
restorat_ion of arch Final total number RB1
form, maintenance of not reported
bone for 18 months,
restoration of facial
contour
Annane D et | Double blind 68 HBOT (alone for group Mild to 2.4 ATA Lower recovery | Against HBOT in
al. Randomized | (31 HBOT, 37 | A with no need a priori | moderate form 90 min. in HBOT group | mild to moderate
2004 Controlled placebo) surgery or of ORN of the 10/week 1 year follow-up ORN
Trial perioperatively for mandible 30 for group A Moderate level of
group B who need (without 30 before surgery evidence
surgery) / fracture or | and 10 after surgery Methodology flaw
Recovery of ORN bone for group B (inadequate
reabsorption to |  Full range of the multimodality
inferior border) | number of sessions Therapy
not reported approach)

Limites Annane: 1 groupe avec chirurgie et un groupe sans chirurgie, Arrét

a 63 patients sur analyse intermédiaire




Diapositive 49

RB1 en faveur
RIU Béatrice; 19/03/2021



Cochrane - Trusted evidence.
G) Library ey -

Cochrane Database of Systematic Reviews

[Intervention Review]

Hyperbaric oxygen therapy for late radiation tissue injury

Michael H Bennettl, John Feldmeier2, Neil B Hampson3, Robert Smee4, Christopher Milrosss

1Department of Anaesthesia, Prince of Wales Clinical School, University of NSW, Sydney, Australia. 2Department of Radiation Oncology,
Medical College of Ohio, Toledo, Ohio, USA. 3Center for Hyperbaric Medicine, Virginia Mason Medical Center, Seattle, Washington State,
USA. 4Department of Radiation Oncology, Prince of Wales Hospital, Randwick, Australia. 5Radiation Oncology and Medical Services,

Chris O'Brien Lifehouse, Camperdown, Australia

Figure 4. Forest plot of comparison: 8 Osteoradionecrosis, outcome: 8.1 Complete mucosal cover.

HBOT Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Annane 2004 18 31 22 37 165% 0.98 [0.65, 1 46} —,—
Marx 1985 3% 37 26 37 405% 1.35[1.08, 1.68] -
Manc 1999a 48 52 34 52 431% 141 114,1.79) ——
Total (95% CI) 120 126  100.0% 1.30 [1.09, 1.55) <D
Total events 101 82
Heterogeneity Tau*= 001, Ch*=275,df=2 (P=0.25);F= 27% 0 > 0#5 ] i 51

Test for overall effect Z= 297 (P=0.003)

Favours control Favours HBOT
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Clinical Trial > J Am Dent Assoc. 1985 Jul;111(1):49-54. doi: 10.14219/jada.archive.1985.0074.

Prevention of osteoradionecrosis: a randomized

prospective clinical trial of hyperbaric oxygen versus
penicillin

R E Marx, R P Johnson, S N Kline




V.SOUDAY (Angers, France)
Table 2: Prophylaxis of ORN of the jaws with HBOT (Prospective studies or retrospective studies with > 10 patients)

ECHM 2016: Radionecrosis

08/03/2016

HBO protocol
Study Type Nb patients Aim(s) / Inclusion / | (pressure, time, nb Results/ Conclusion

(authors, Evaluation Exclusion of sessions/week Follow-up / comment
year) criteria criteria and mean total)

Heyboer M | Retrospective 40 Peri operative Dental 2.5 ATA 0% ORN at end Case series.
et al. HBOT/ extractions in 50 min. HBOT No evidence
2013 Healing at previously Sessions/week 15.8% ORN at 6 for HBOT

completion of irradiated Planned 20/10 months follow-up efficacy
HBOT (clinical | head and neck protocol but final
evaluation) mean total number
and at 6 not reported
months
(mailing)

Hampson Retrospective 166 Perioperative Oral surgical 2.4 ATA 92% resolved Case series.
NB et al. HBOT/ procedures 90 min. 8% improved No evidence
2012 Combined involving jaw 5-11/week No follow up for HBOT

retrospective | bone within a 30 (23-40) efficacy
objective and previously
subjective irradiated field
findings
KaurlJ et Retrospective 26 Perioperative Dentai 2.4 ATA 96% heaied Case series.
al. HBOT/ extractions in 90 min. Follow-up not No evidence
2009 Telephone previously 5/week reported for HBOT
interview irradiated Planned 20/10 efficacy
(pain, healing jaws protocol but final
of tooth mean total number
sockets) not reported
David LA et | Retrospective 24 Perioperative Dental 2.4 ATA 98% healed Case series.
al. HBOT/ extractions for 60 min. uneventfully No evidence
2001 "Post- “patients at Number/ week and No ORN for HBOT
operative risk of total Not reported 10.3 months of efficacy
complications” developing follow-up (6
ORN” months-2.3 years)




Trusted evidence.
= E-obCh rane Informed dedsions.
9 IDra ry Better health. Cochrane Database of Systematic Reviews

[Intervention Review]

Hyperbaric oxygen therapy for late radiation tissue injury

Michael H Bennettl, John Feldmeier2, Neil B Hampson3, Robert Smee4, Christopher Milrosss

1Department of Anaesthesia, Prince of Wales Clinical School, University of NSW, Sydney, Australia. 2Department of Radiation Oncology,
Medical College of Ohio, Toledo, Ohio, USA. 3Center for Hyperbaric Medicine, Virginia Mason Medical Center, Seattle, Washington State,

USA. 4Department of Radiation Oncology, Prince of Wales Hospital, Randwick, Australia. 5Radiation Oncology and Medical Services,
Chris O'Brien Lifehouse, Camperdown, Australia

Analysis 2.2. Comparison 2 Complete resolution of problem, Outcome
2 Development of osteoradionecrosis following dental implant.

Study or subgroup HBOT Control Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% C1 M-H, Fixed, 95% O
Schoen 2007 113 0/13 . 100% 30.1367.51
Total (95% CI) 13 13 e 100% 3(0.13,67.51)

Total events: 1 (HBOT), 0 (Control)
Heterogenaty: Not applicable
Test foroverall effect: 2=0.69(P=0.49)

Favours HBOT 001 01 i 10 09 Favours control



International Journal of

RadiationOncology

biology e physics
vww.redjournalorg

Clinical Investigation

HOPON (Hyperbaric Oxygen for the Prevention of
Osteoradionecrosis): A Randomized Controlled ey
Trial of Hyperbaric Oxygen to Prevent

Osteoradionecrosis of the Irradiated Mandible

After Dentoalveolar Surgery

Richard J. Shaw, FRCS,* Christopher J. Butterworth, FDSRCS,’

2019




High risk patients:
Require surgery to mandible with > 50Gy radiotherapy

1

4 week run in: Eligibility, patient information, consent

Standard Management Arm:
Chlorohexidine mouthwash

Surgery

Antibiotics
'

Acute Symptoms Questionnaire x 7 days

Baseline assessment:
QOL, pain, photograph, radiograph
¥
1:1 Randomisation
/ Allocation \
Experimental Treatment Arm:
I
20 daily HBO dives
¥
Chlorohexidine mouthwash
Antibiotics
Surgery

Acute Symptoms Questionnaire x 7 days

10 daily HBO dives

3 month follow up
Healing, QOL, pain, photograph®, radiograph

v * Radiograph at 3/12
& menth follow op ;:\:s::t/!z only if ORN
Healing, QOL, pain, photograph, radiograph

v

12 month follow up
Healing, QOL, pain, photograph®, radiograph
v

Late follow up (at closure of trial)
Implant loss




Assessed for eligibility (n = 256)

Excluded (n = 129)
+ (linical decision/Not meeting
inclusion criteria (n = 43)

¢+ Patient choice (n = 59)
« Other reasorns (n - 5)
+ No reason specified (n = 22)

Randomized (n = 144)

Allocated to HBO (n=72)
+ Did not receive allocated intervention
«  Withdrew before HBO (n = 14)
«  Withdrew during/after HBO before surgery (n = 3)

Received HBO + Surgery (n = 55)

:

« Discontinued intervention
«  Withdrew after surgery (n = 6)

«  Lost to follow-up after surgery (n= 1)
Patients Available for final analysis (n = 48)

Discontinued intervention following final analysis
«  Withdrew from study (n = 4)

v

ocated to Standard care (n=72)
+ Did not receive allocated intervention
« Withdrew before surgery (n = 6)

Received Surgery (n = 66)

Discontinued intervention prior to final analysis
« Withdrew after surgery (n = 10)

* Lost to follow-up after surgery (n = 2)
Patients Available for final analysis (n = 54)

Discontinued intervention following final analysis
« Withdrew from study (n = 3)

v

+ Ineligible on review (n =1)
+ Analysed for primary EP (n = 47) blind review

A\J

«+ Ineligible on review (n = 1)
Analysed for primary EP (n = 53) blind review




PREVENTION

Tissu Irradié

Soins Locaux et Antibiothérapie

Extraction dentaire

Séquestrectomie
- - Chir. interruptrice
Lambeau

Diapositive empruntée a Matthieu Coulange



Complications post op sur tissus
irradiés

4 reprises chirurgicales e ,
ey 60 seances
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ECHM 2016 list of indications

Type 1 : Strongly recommended - « We recommend ... »

CONDITION ACCEPTED NON AGREEMENT COMMENT
ACCEPTED
Level of Level of
Evidence Evidence
A|B|C|D]|E]|F
Typel
CO poisoning X Strong agreement No change
Open fractures with crush injury X Strong agreement No change
Prevention of osteoradionecrosis after dental X Strong agreement No change
extraction
Osteoradionecrosis (mandible) X Strong agreement No change
Soft tissue radionecrosis (cystitis, proctitis) X Strong agreey Proctitis changed from T2 to T1
Sudden deafness X Stmng b} S yereryrrermy cvidence upgradcd fromClwoB
Recommendation from T2 to Tl
Decompression illness X Strong agreement No change
Gas embolism X Strong agreement No change
Anaerobic or mixed bactenal infections X Strong agreement No change




ECHM 2016 list of indications
Type 2 : Recommended - « We suggest ... »

CONDITION ACCEPTED NON AGREEMENT COMMENT
ACCEPTED
Level of Level of
Evidence Evidence
A|B|C|D|E|F

Typell

Duabetic foot lesions X Strong agreement No change

Femoral head necrosis X Strong agreement Evidence upgraded from D

to B Recommendation from

NAwT2

Compromised skin grafts and musculocutaneous X Strong agreement No change

flaps R

Central retinal artery occlusion (CRAO) X Strong agreement Upgraded from T3 10 T2

Crush Injury without fracture X Agreement Added

(Osteoradionecrosis (bones other than mandible) X Agreement No change

Radio-induced lesions of soft tissues (other than X Agreement No change

cystitis and proctitis)

Surgery and implant in irradiated  tissue X Agreement No change

(preventive treatment)

Ischemic ulcers X Agreement No change

Refractory chronic ostcomyelitis X Agreement No change

Burns 2* degree more than 20% BSA X Agreement Upgraded from T3 to T2

Pnecumatosis cystoides intestinalis X Agreement Upgraded from T3 1o T2

Stage IV neuroblastoma X Agreement No change




limites

* Traitements longs
* Peu de centres
* Quelques El



AmHyperbare
LES AMIS DU CENTRE
DE MEDECINE HYPERBARE
DE TOULOUSE

Roéle de I’ institution, des soighants et des associations
pour faciliter I'acces a 'OHB

Equipe du CMH Toulouse



Médecin hyperbare vers
spécialiste (RCP, CMF, RMM CCV) Les patients entre eux

B sy ¢

o
&

I ad>

N

4 / /3
Spécialiste vers le
patient et vice versa Les soignants entre eux




Role de l'institution

“» repenser le CMH au centre de I'hopital
% mise en place de I’hopital de jour
“ mise en place de I'hotel hospitalier

Y communication



Place de I’'association

AmHyperbare
LES AMIS DU CENTRE
DE MEDECINE HYPERBARE
DE TOULOUSE



Association Loi 1901 fondée par Monsieur César Juvé

Publiée au Journal Officiel de la République Francaise le 11
juillet 2015.

Créée a linitiative des Patients de Centre de Médecine
Hyperbare du CHU de TOULOUSE

Premiere prise de parole: Geneve, ICHF 2019



Congres

Scientifique

International




séance d'oxygénothérapie en caisson hyperbare.

@ Bref jai fait du caisson hyperbare

La communication



Conclusions

Traitement efficace et validé
Peu d’effets indésirables

Nécessite création de filieres (ortho, CMF,
uro..)

Traitement long, faciliter I'laccés, HDJ

Incidence moins importante avec nouvelle
technologie et prévention




