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Why a DCD heart
transplantation  program?



Patients on waiting list in Belgium
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Median time on waiting list



Mortality on waiting list

± 20 % of heart recipient candidates die on waiting list



How to start ?



Experience with DCD donors organs
transplantation since 2002
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Introduction

The excellent results of liver transplantation (LT) have led
to an increasing discrepancy between the number of
potential LT recipients and the available donation after
brain death (DBD) liver donors. Alternative sources of
liver grafts have been developed to overcome this organ
shortage somehow, including living liver donors, split liver
grafts, extended criteria DBD donors, and donation after
cardiac death (DCD) donors [1,2]. Contrary to DBD
donors, in DCD donation, death is diagnosed on the basis

of cardiovascular criteria, after cessation of the blood flow
during a sufficient time allowing to determine cardiovas-
cular death [3]. DCD donation imposes thus an additional
warm ischemic injury prior to organ preservation by cool-
ing and flushing. This supplementary insult may increase
the rate of graft failure because of primary non-function
(PNF) and ischemic type biliary lesions (ITBL) [4].

In 1995, the Maastricht conference defined four catego-
ries of DCD donors [5]. Practically, in LT, DCD donors
may be classified as uncontrolled or controlled. In uncon-
trolled DCD donors, the cessation of cardiopulmonary
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Abstract

The Belgian experience with donation after cardiac death (DCD) liver trans-
plantation (LT) was retrospectively reviewed, particularly evaluating patient
and graft survivals, and biliary complications. From 2003 to 2007, 58 DCD-LT
were performed in Belgium. Mean procurement total warm ischemia time was
25 ± 2 min (mean ± SEM). Mean cold ischemia time was 451 ± 18 min. Mean
follow-up was 23 ± 2.2 months. Post-transplant peak aspartate aminotransmin-
ases was 2241 ± 338 UI/l. Patient survivals at 1 month, 1 and 3 years, were
91.3%, 83.3% and 66.9% respectively. Graft survivals at 1 month, 1 and
3 years, were 84.4%, 72.4% and 48.8% respectively. Two patients (3.4%) devel-
oped primary nonfunction. Regarding the biliary complications, seven grafts
(12%) were lost because of intrahepatic cholangiopathy, and 12 other patients
(20.6%) developed bile duct stenoses requiring endoscopic and/or surgical
management. The rate of symptomatic ischemic biliary lesions for grafts surviv-
ing more than 3 months was 38% (19/50). Although DCD organ donors may
be a source of viable liver grafts, results were inferior to those obtained with
donation after brain death LT in this series. Prognostic criteria have to be
developed to improve results of DCD-LT.
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Abstract 
The renewed interest in donation after cardio-circu-
latory death (DCD) started in the 1990s following the 
limited success of the transplant community to expand 
the donation after brain-death (DBD) organ supply and 
following the request of potential DCD families. Since 
then, DCD organ procurement and transplantation 
activities have rapidly expanded, particularly for non-
vital organs, like kidneys. In liver transplantation (LT), 
DCD donors are a valuable organ source that helps to 
decrease the mortality rate on the waiting lists and to 
increase the availability of organs for transplantation 
despite a higher risk of early graft dysfunction, more 
frequent vascular and ischemia-type biliary lesions, 
higher rates of re-listing and re-transplantation and 
lower graft survival, which are obviously due to the 

inevitable warm ischemia occurring during the declara-
tion of death and organ retrieval process. Experimental 
strategies intervening in both donors and recipients at 
different phases of the transplantation process have 
focused on the attenuation of ischemia-reperfusion in-
jury and already gained encouraging results, and some 
of them have found their way from pre-clinical success 
into clinical reality. The future of DCD-LT is promising. 
Concerted efforts should concentrate on the identifica-
tion of suitable donors (probably Maastricht category 
Ⅲ DCD donors), better donor and recipient matching 
(high risk donors to low risk recipients), use of ad-
vanced organ preservation techniques (oxygenated hy-
pothermic machine perfusion, normothermic machine 
perfusion, venous systemic oxygen persufflation), and 
pharmacological modulation (probably a multi-factorial 
biologic modulation strategy) so that DCD liver al-
lografts could be safely utilized and attain equivalent 
results as DBD-LT.  
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Background: Results of donation after circulatory death (DCD) liver transplantation are impaired by
graft loss, resulting mainly from non-anastomotic biliary stricture. Donor age is a risk factor in deceased
donor liver transplantation, and particularly in DCD liver transplantation. At the authors’ institute, age
is not an absolute exclusion criterion for discarding DCD liver grafts, DCD donors receive comfort
therapy before withdrawal, and cold ischaemia is minimized.
Methods: All consecutive DCD liver transplantations performed from 2003 to 2012 were studied
retrospectively. Three age groups were compared in terms of donor and recipient demographics,
procurement and transplantation conditions, peak laboratory values during the first post-transplant 72 h,
and results at 1 and 3 years.
Results: A total of 70 DCD liver transplants were performed, including 32 liver grafts from donors
aged 55 years or less, 20 aged 56–69 years, and 18 aged 70 years or more. The overall graft survival
rate at 1 month, 1 and 3 years was 99, 91 and 72 per cent respectively, with no graft lost secondary to
non-anastomotic stricture. No difference other than age was noted between the three groups for donor
or recipient characteristics, or procurement conditions. No primary non-function occurred, but one
patient needed retransplantation for artery thrombosis. Biliary complications were similar in the three
groups. Graft and patient survival rates were no different at 1 and 3 years between the three groups
(P = 0·605).
Conclusion: Results for DCD liver transplantation from younger and older donors were similar. Donor
age above 50 years should not be a contraindication to DCD liver transplantation if other donor risk
factors (such as warm and cold ischaemia time) are minimized.
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Introduction

Donation after circulatory death (DCD) has been proposed
as a means to increase the pool of hepatic grafts1. However,
compared with donation after brain death (DBD),
DCD imposes additional warm ischaemic injury before
organ preservation by cooling and flushing. The results
of multicentre series of DCD liver transplantation2–5

demonstrate a greater risk of graft failure as a result of
non-anastomotic stricture of the graft bile ducts.

Advanced donor age has been determined as a significant
prognostic factor in DBD liver transplantation6. Aged
livers have less regenerative capacity7 and are more
susceptible to ischaemia–reperfusion injury8 and hepatitis
C virus (HCV) reinfection after liver transplantation9,10.
Despite these facts, there is no absolute limit of donor
age for DBD liver transplantation11,12. In DCD liver
transplantation, donor age above 50 years has been
identified as an additional risk factor for graft loss in
multicentre series such as that of the United Network for
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A dedicated multidisciplinary team

• Anesthetists

• Surgeons

• Intensivists

• Cardiologists

• Nurses

• Psychologist



Donor selection 
CHU LIEGE

Maastricht Criteria III

Age ≤ 50 (?)

PMH No known cardiac diagnosis

Inotropic support < 0.3 mcg/Kg/min of noradrenaline

LVEF > 50%

WIT ≤ 30 Minutes 



Donor and recipient selection 

• Local donor and recipient  at the beginning 
-NRP 
-Short cold ischemic time
-No need to use OCS

• Extend to distal recipient with time and experience
-3rd recipient located in another center
-NRP + cold storage



Elaboration of a Protocol 
CHU LIEGE Papworth

Localization of withdrawal of life 
support therapy

Operating Room ICU or anesthesia Room

Analgesia and sedation

Normothermic regional perfusion 

ICU: at the discretion of the
physicians

OR: volatile anesthetic (sevoflurane)

Premortem peripheral ECMO cannulas Central NRP after the sternotomy

Heparin IV 25000 UI bolus in the OR 30000 UI in the right atrium after the
sternotomy

Circulatory arrest Loss of arterial pulsatility and Mean
arterial pressure< 30 mmHg

Mechanical asystole

Death Circulatory arrest + 5 minutes Circulatory arrest + 5 minutes

« Knife to skin » Circulatory arrest + 5 minutes Circulatory arrest + 5 minutes + OR
transfer



protocol
• Transfer ICU         OR

• Premortem ECMO cannulas insertion

• WLST

• Circulatory arrest + 5 minutes

• Sternotomy and clamping of arch vessels

• Start of NRP

WLST
Circulatory

arrest Aortic
perfusion

Death

No Touch
5min

Acirculatory
phase

Withdrawal
phase

VA ECMO
Canulation

ECMO
phase

Sternotomy
Supra-aortic clamping

ECMO

ECMO
withdrawal

Recirculatory
phase



Premortem Insertion of VA ECMO cannulas

• Minimize WIT

• Discussion with
the ethics committee





Our experience
Donor 1 Donor 2 Donor 3

Age 24 48 12

Gender Male Male Male

Height   (cm) 183 177 162

Weight  (kg) 59 94 42

Cause of WLST Intracerebral 
hemorrhage

Intracerebral 
hemorrhage

Hypoxic cerebral 
damage

WLST to circulatory arrest  
(min)

18 15 11

Knife to skin to onset of NRP 
(min)

2 6 2

WIT (min) 25 26 18

NRP duration (min) 20 20 16

Restoration of spontaneous 
sinus rhythm after NRP (min)

1 1 1



Conclusion

• DCD donor heart transplantation is a clinical reality > expand the 
organ donor pool

• Dedicated team

• Good donor and recipient selection

• Simple Protocol 

• Ethical issues………



Thank You



Criteria for transplantation
• MAP >60 mmHg and maximum of 5ug/kg/min of dopamine

• Sinus rhythm

• CI >2.5 l/min/m2

• CVP>12 mmHg

• CWP<15 mmHg

• LVEF>50%

• TEE (no valvulopathy, no segmental cinetic anomality)



RECIPIENT 1 RECIPIENT 2
age 64 59
gender M M
height 181 177
weight 64 90
Etiology of Heart failure Ischemic cardiopathy Ischemic cardiopathy
Pulmonary vascular resistance 1.8

1.49
Cold ischemic time 16 17
Warm ischemic time 30 53
Post-transplant support Dobutamine 5u/kg/min Dobutamine 5u/kg/min

Noradrenalin
Isuprel

ICU lenght of stay 14 32
Hopital stay 31 54


