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Histoire Transplantation

• Premières greffes
Donneur vivant Donneur à coeur arrêté



Evolution du NHBD
• 1950s - 1960s : NHBD - DCD
• 1968 : Harvard Brain Death Definition
• 1981 : Maastricht NHBD
• 1993 : Pittsburgh - NHBD protocol
• 1995 : First International workshop on NHBD in Maastricht
• 1997 : Report on NHBD from US Institute of Medicine
• 1998 : Dutch Transplant Legal Act
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2.11.1 :aiting list rePovals (deceased or unfit) in Eurotransplant in 2018, by country


:aiting list type A B D H HR NL SLO Total

Kidney 59 60 672 87 24 183 1085
Heart 13 12 109 11 12 18 5 180
Lung 12 12 91 22 137
Liver 22 59 336 14 40 34 9 514
Pancreas 3 11 46 5 6 5 1 77
Intestine 1 5 1 7
Total 109 155 1259 117 83 262 15 2000

Patients 104 145 1183 112 76 261 15 1896

2.11.2 :aiting list rePovals (deceased or unfit) in Eurotransplant in 2018, by country
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3atient remoYals Ior multiple organs are counted Ior eacK organ type� 5eported Ey year oI remoYal Irom Zaiting list�
,ncludes patients remoYed Eecause unIit Ior transplant�

,ncludes patients deceased ZKile on Zaiting list and also patients remoYed Eecause unIit Ior transplant

2.11 :aiting list rePovals (deceased or unfit for transplant)


 no active transplant program in /u[embourg in 2018
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WAITING LIST REMOVALS (DECEASED OR  
UNFIT FOR TRANSPLANT) | 2.11

Waiting list removals (deceased or unfit) in  
Eurotransplant in 2018, by country* | 2.11.1

Waiting list removals (deceased or unfit) in  
Eurotransplant, by organ | 2.11.3

Waiting list (any organ) removals (deceased or unfit) 
in Eurotransplant, by country | 2.11.4

Waiting list removals (deceased or unfit) in  
Eurotransplant in 2018, by country | 2.11.2

Includes patients deceased while on waiting list and also  
patients removed because unfit for transplant
* no active transplant program in Luxembourg in 2018

Patients registered for multiple organs are counted for each organ. 
Includes patients removed because unfit for transplant.

Patients registered for multiple organs are counted once.  
Includes patients removed because unfit for transplant.
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Waiting list type  A  B  D  H  HR  NL  SLO  Total
Kidney   59  60  672  87  24  183   1085
Heart   13  12  109  11  12  18  5  180
Lung   12  12  91    22   137
Liver  22  59  336  14  40  34  9  514
Pancreas   3  11  46  5  6  5  1  77
Intestine    1  5   1    7
Total   109  155  1259  117  83  262  15  2000
Patients   104  145  1183  112  76  261  15  1896

� A 
� B 
� D 
� H 
� HR 
� L 
� NL 
� SLO 

Patient removals for multiple organs are counted for each organ 
type. Reported by year of removal from waiting list. Includes 
patients removed because unfit for transplant.

� Any organ
� Kidney

� Heart
� Lung

� Liver
� Pancreas
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EFFECTIVE DECEASED ORGAN DONORS – 10 YEARS

n = 335



Classification NHBD
n Catégorie I: Constat de décès à l’arrivée des secours
n Catégorie II: Réanimation sans succès
n Catégorie III: Retrait des thérapeutiques de support
n Catégorie IV: Arrêt cardiaque chez un patient en mort 

cérébrale

Kootstra et al. Transpl Proc,  1995
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Step I: Etat 
neurologique 
irréversible 
diagnostiqué 
par médecins 
indépendants

Step II:
Discussion 
avec famille 
pour arrêt 
support et 
DCD

Step III:
Contact avec 
centre de Tx

Step IV:
Absence 
d’opposition 
de la famille

Step V:
Planification 
procédure 
avec la salle 
d’opération

Step VI:
Arrêt 
traitement 
support

Catégorie III

Step VII:
Arrêt cardio-
circulatoire

Step VIII:
2 - 10 min 
Attente

Step IX:
Prélèvement



Controlled DCD: 
Ischémie chaude de prélèvement

Arrêt des supports vitaux Arrêt cardiaque Perfusion aortiqueDécès

2-10 min Chirurgie

Arterial pressure < 60, 50, 35 mmHg
?
pO2 < 70, 65, 35% ?

Phase acirculatoirePhase d’arrêt circulatoire 



Ischémie chaude de prélèvement

• Greffe rénale: nécrose tubulaire aigue, PNF
• Greffe hépatique: ischémie biliaire, PNF
• Greffe pulmonaire: dysfonction pulmonaire

• Greffe cardiaque: ?



“In situ” preservation
Double balloon, triple lumen catheter



Machine Perfusion 



Pre- / Post- mortem cannulation and post-mortem 
ECMO support



ECMO chez les donneurs DCD



hDCD

ORIGINAL CLINICAL SCIENCE

Successful clinical transplantation of hearts
donated after circulatory death using
normothermic regional perfusion

Vincent Tchana-Sato, MD, PhD,a Didier Ledoux, MD, PhD,b

Olivier Detry, MD, PhD,c Gregory Hans, MD, PhD,b Arnaud Ancion, MD,d

Virginie D’Orio, MD,d Paul Bernard Massion, MD, PhD,b Philippe Amabili, MD,b

Samuel Bruls, MD,a Jean Paul Lavigne, MD, PhD,a Jos!ee Monard, NP,c

Marie-H!el"ene Delbouille, NP,c Natzi Sakalihasan, MD, PhD,a and
Jean Olivier Defraigne, MD, PhDa

From the Departments of aCardiothoracic Surgery, Liege, Belgium; bAnesthesiology and Intensive Care, Liege, Belgium;
cAbdominal Surgery and Transplantation, Liege, Belgium; and the dCardiology, CHU Liege, Liege, Belgium.

BACKGROUND: Heart transplantation (HT) from donation after circulatory death (DCD) has yet to
achieve wide clinical application despite the encouraging resultsreported recently. In this study we
describe 2 cases of successful adult DCD HT performed at our institution using an original protocol.
METHODS: Our local abdominal DCD protocol was updated to allow DCD heart procurement, and was
accepted by the institutional ethics committee. The main features of the protocol include: pre-mortem
insertion of peripheral venoarterial extracorporeal membrane oxygenation cannulas; thoracoabdominal
normothermic regional perfusion (NRP) by clamping the 3 aortic arch vessels to exclude cerebral circu-
lation; and in-situ heart resuscitation. The retrieved hearts were directly transplanted into recipients
located in an adjoining operating room.
RESULTS: The procurement warm ischemic time was 25 minutes for the first donor, and 26 minutes for
the second donor. The cold ischemic time was 16 minutes for the first recipient and 17 minutes for the
second recipient. The suture time was 30 minutes for the first recipient, and 53 minutes for the second
recipient. Both recipients were easily weaned off cardiopulmonary bypass in sinus rhythm and inotro-
pic support. Post-operative evaluation of cardiac function was excellent and the patients were subse-
quently discharged home.
CONCLUSIONS: Transplantation of hearts from DCD donors is now a clinical reality.NRP is a useful
tool for resuscitation, reperfusion, and preservation of transplanted hearts. It also offers the opportunity
to assess the function and viability of organs before transplantation. However,due to ethical issues,
some may object to ante-mortem intervention.
J Heart Lung Transplant 000;000:1−6
! 2019 International Society for Heart and Lung Transplantation. All rights reserved.
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Heart transplantation (HT) remains the “gold standard”
treatment for refractory end-stage heart failure. However,
this life-saving procedure is hindered by the limited avail-
ability of suitable donor hearts. Despite the extension of
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DCD 2017

22% >40%

29%

11%



Conclusions & Perspectives

• En 15 ans DCD est implanté pour de bon en Belgique
• Amélioration des résultats

- Perfusion machines
- ECMO 

• hDCD
• Euthanasies
• DCD type II


