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Progres chir cardiague pédiatrique
innovation de continuité

* Technique
 Technologique

* Tactique

e Politique, Economique



PROGRES <~ INNOVATION

REMPLACER QUELQUE CHOSE D’ANCIEN PAR QUELQUE

CHOSE DE NOUVEAU
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Is Gender Diversity Profitable? Evidence from a
Global Survey

Marcus Noland, Tyler Moran, and Barbara Kotschwar

Abstract

Analysis of a global survey of 21,980 firms from 91 countries suggests that the presence of women in corporate leadership
positions may improve firm performance. This correlation could reflect either the payolf 1o nendiscrimination o the

fact thar women increase a fiem's skill diversity, Women's presence in corporate leadership is positively correlared with
firm characteristics such as size as well as nasional characreristics such as girl” math scores, the absence of discrimi-

natory artitudes toward female execusives, and the availability of paternal Jeave, The resules find no impace of board
gender quotas on Arm performance, but they suggest that the pavoffs of policies that facilitate women rising through the
corporate ranks more broadly could be significant,



LES FEMMES ET L'ENTREPRISE

Experts internationaux en Economie: Peterson Institute
22000 entreprises, 93 pays

Corrélation directe entre proportion de femmes « exécutives »
et performance de I'entreprise

Augmentation de la valeur et des bénéfices

Passage de 0 a 30% de femmes « chief executive » ou Board:
amélioration de 15% du revenu net
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Dr Zoghbi
Dr Belli

Dr Calvaruso

3 Associés: rapport humains potentiellement tendus
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FEMINISATION du milieu chirurgical
Adaptation — Progres

e Activité clinique
e Postes Universitaires

* Postes de management



FORMATION CHIRURGICALE

Parent pauvre du chirurgien

Comparaison dramatique avec le sport de haut niveau

Pas de temps dédié possible (objectifs d’activité, raréfaction du personnel)
Pas de formation pour gestes chirurgicaux fondamentaux: simulation ou réel
Pas de recours aux techniques d’imagerie mentale

Pas de vidéo analyse

Pas de debriefing

Peu de discussion tactique

Pas de formation psychique au stress: sophrologie...

Pas de coaching

Le « dipldme a tout faire » du chirurgien — pas de qualifications par interventions...

Que de progres a realiser...



CULTURE DE L'EVALUATION ET
CONTROLE QUALITE

Ameélioration considérable des résultats
Morbidité — mortalité

Diminution des lésions résiduelles

Controle individuel du Controle global de
résultat-patient I"activité



Controle individuel du résultat-patient
De la cécité a la lumiere!

Immeédiateté du controle qualité
Corrélation lésions résiduelles - Mortalité
Nécessité d’y consacrer plus de temps/plus d’argent

Performance/Réparation
e Obligation médico-légale?
* Echographie transoesophagienne 2D, 3D
* Le cathétérisme per-opératoire: coronaires du nouveau né

e Scanner per opératoire
* IRM 4D

Encore faut-il accepter cette évaluation percue comme un jugement






L; T ERCTS Congenital Database, Quality OF Care Bubble Chart
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ERCTS Congenital Database, Quality OF Care Bubble Chart
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ERCTS Congenital Database, Quality OF Care Bubble Chart

5=dvy Rortality Aeie IN)

23,0

8

g (=] a Q

— @ ® ‘ .

wo— @ o]
o 2 «J

9]
e te

o0 @, @b P

Phay Baupn, Bhawa, hasaln, alipat, Bemin,,



Base de données obligatoire =
Progres majeur

Publications scientifiques: vérité parcellaire, autocensure inconsciente
Evaluation objective de |a situation globale et particuliere
Passage de la communication / indices de résultat

Adressage patient en connaissance/conscience



INNOVATION TECHNOLOGIQUE

DE CONTINUITE?

VOIE DROITE ET PATCH






Tube de Hancock: valve
porcine, tube dacron Contegra: jugulaire de boeuf

Fag—

Homogreffe pulmonaire cryopréservée



REINTERVENTIONS
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Figure 1. Competing risks curves demonstrating interval-to-first event:

Lund AM, Am J Cardiol; 2011; 108:106-113 (Boston)



Fraedom from reintervention afler neonatal repair of truncus anerosus
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Freedom from conduit exchange for any reason
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Figure 4: The Kaplan-Meier curve showing the freedom from conduit exchange Thied » 2 " % 2 e 7 4
for any reason in 55 patients with homografts, 31 patients with a Contegra
conduit and 44 patients with a Hancock conduit for reconstruction of the right Fig. 2. Kaplan—Meier estimate of freedom from first, second and third rein-
ventricular outflow tract. tervention after neonatal repair of truncus arteriosus.

Vitanova, EJCTS, 2014
Sinzobahamvya N, Eur J Cardiothorac Surg 2008; 34; 732-737 (Sankt Augustin)



JTCS 2018

TUBE VALVE DE KYOTO

i

") Che
conduits with bulging sinuses and a fan-shaped valve
in right ventricular outflow tract reconstruction

Takako Miyazaki. MD, PhD,” Masaaki Yamagishi. MD, PhD,” Yoshinobu Maeda, MD.”
Satoshi Taniguchi. MD." Shuhei Fujita, MD.” Hisayuki Hongu, MD." and Hitoshi Yaku, MD, PhD"
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A none  trivial  mild moderate severe B mild moderate severe
Peak vebocity < 3Im'sec J-4dmise >4 m'sec

Peak pressure gradient < 36 mmHg ~ 36-64mmHg > 64 mmHg
FIGURE 5. A, Pulmonary regurgitation. B, Conduit stenosis.



Dégradation = calcifications

“ L
! ‘ graft wall

&r;—‘ T———




Un paradoxe certain...

Prendre une part de cela.... Pour résoudre cela...



ADAPT® VALIDATION DESIGN

A
. Lipids
\ E— Immune-response
. Cell and cell remnants l
\

‘ DNA/RNA ADAPT®

I -
/‘ o-Gal epitopes Fibrosis / Scarring
. Crosslinking ‘1'

VA
Immune-response

Sterilization

Graft failure «— Calcification
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ADMEDUS

= ADAPT® Technology

Completely re-engineers xenograft tissue into a pure collagen scaffold
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PURE COLLAGEN SCAFFOLD

wWith 2o DNA comtent fow
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STRONG, DURABLE SCAFFOLD

WS proterved plalbery

OPTIMIZED BIOCOMPATIBILITY

AN 2000 SOehyOe Soaity

Neethling, WM, et al. Enhanced biostability and biocompatibility of decellularized bovine pericardium, crosslinked with an ultra-low concentration monomeric aldehyde and treated with ADAPT. The Journal of Heart Valve Disease. 2008; 17:456-463; discussion 464.
Neethling WM, et al. Mitigation of calcification and cytotoxicity of a glutaraldehyde-preserved bovine pericardial matrix: improved biocompatibility after extended implantation in the subcutaneous rat model. J Heart Valve Dis. 2010; 19:778-785.
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CardioCel 3D RVOT Hood

CardioCel 3D Conduit

Single piece Aortic Valve

CardioCel 3D Conduit

CardioCel Ao Leaflet

Confidential - Admedus



Arch Repair

CardioCel 3D Arch (CE Mark
( ) Courtesy : Prof. Ch. Brizard, 2019



ADMEDUS

= Anatomically
Correct Design

Single-piece 3D-formed valve design

Anatomically correct design results in better
leaflet performance

35% reduction in leaflet stress *

185% increase in leaflet closing
contact area”

* Lim KH, Candra J, Yeo JH, Duran CM. Flat or curved pericardial aortic valve cusps: a finite
element study. J Heart Valve Dis. 2004 Sep;13(5):792-7.



CREATION D’UNE VALVE AORTIQUE
POUR NOUVEAU NE

* Bicuspidie

e Petits diametres

* Absence d’anticoagulant
e Durabilité > 2 ans




A European study on decellularized homografts for pulmonary
valve replacement: initial results from the prospective
ESPOIR Trial and ESPOIR Registry datat
Dietmar Boethig™', Alexander Horke™, Mark Hazekamp®, Bart Meyns®, Filip Rega®, Joeri Van Puyvelde®,

Michael Hubler”, Martin Schmiady®, Anatol Ciubotaru®, Giovanni Stellin', Massimo Padalino', Viktor Tsang?,
Ramadan Jashari", Dmitry Bobylev®, Igor Tudorache®, Serghei Cebotari®, Axel Haverich® and Samir Sarikouch™*

6 D. Boethig et o). / European Journal of Cardio-Thoracic Surgery Ja nVier 20 19
100% oy y:
Log-rank temt Log-sank test

p+0.012 p~0.029

Conduit Status

stabus post intervention
[ regurgration + stenosis
[[] stenosis (= 50 mmHg peak)
[ regurgration (& moderate)
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609%™
Freedom from explantation
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a DPH 96.7% (SE2.1)
40% CH 844% (SE32)

BV 827% (SE32)

Freadom from degenaration
at 10 years

20% DPH 61.4% (SE&S)

CH 399% (SE44)
BJV 475% (SE45)
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Figure 4: Freedom from explantation and functional conduit status for DPH, CH and BJV cohonts. Log-rank test results for freedom of explantation
comparisons are provided within Table 2. BJV: bavine jugular vein conduits; CH: cryopreserved conventional homografts, DPH decellularized pulr
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Freedom from endocarditis

Log-rank test: p=0.03
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Biomatériaux Résorbables

* Which polymer(s) is(are) available ?
* Medical grade ?

e Can we produce patches ? Tubes ? Valved tubes ?
* Mechanical properties ?
* Biological properties ?

Synthetic heart valve Inflammation Neotissue formation Remaodeling Living heart valve
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AIM #1 : Bioabsorbable biomaterial

* Biological properties ? -> In vivo screening

* > 300 animals

H-TUBE



Bioabsorbable biomaterial

* Some polymers can be
electrospun
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Basic system for electrospinning
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In situ heart valve tissue engineering using a bioresorbable
elastomeric implant — From material design to 12 months follow-up
in sheep

Biomaterials 2017

implantaton

Bioresorbable scatfold Endogenous regeneration in situ Living heart valve
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XELTIS

Original Article

Morphology and mechanisms of a novel absorbable polymeric conduit in

. . e
Total Cavo-Pulmonary Connection with a New Bio-Absorbable Vascular Graft First [he pulmonaly cicu Ia[ ¥on Of Sheep

GO Epatinss Marieke Brugmans *, Aurélie Serrero*, Martijn Cox *, Oleg Svanidze °, Frederick J. Schoen “*

* Xekis BY, De Lismortel 31, S612AR. Eindhoven, The Netherbands
¥ Xeiris AC, Mublebochstrasse 28, Zurich, Switzeriond
° Deparcment of Pathology, Brigham and Women's Hospéral and Horvard Medical Schood 75 Francss Sover, Boston, MA, LSA

Leo A, Bockeria, MD, Oleg Svanidze, MD, Alex Kim, MD, Konstantin Shatalov, MD,
Viadimir Makarenko, MD, Martijn Cox, PhD, Thierry Carrel, MD




INNOVATIONS TECHNOLOGIQUES

ASSISTANCES CIRCULATOIRES

CHIRURGIE ROBOTIQUE






Pompes micro-axiales

Haggerty (Boston), JTCS 2012

Impella Abiomed, assistance gauche et droite
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Figure 1. The impelia 2.5, a minimally
invasive, catheter-based cardiac

*Attention a I'augmentation de la pression cave sup

*Recirculation trés importante => énergie consommée ++

*Pas de diminution significative des pressions cave inf



PROBLEMATIQUE

Coult des investissements

Qualité des développeurs






CHIRURGIE ROBOTIQUE

Problématique:

Efficience co(t
des soins

Intérét du
malade




LES OBSTACLES A
L'INNOVATION — AU PROGRES
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LES PREVISIONS SONT DIFFICILES,
SURTOUT LORSQU’ELLES CONCERNENT
L’AVENIR

Pierre DAC



